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IHosicHUTeIbHAA 3aMIMCKA

AKmyanvHocmoy npozpammol

[Iporpamma WMeeT CONMAIBHYIO 3HAYMMOCTH Il Hamiero oOmiectBa. Poccwmii-
CKOMY OOIIECTBY HY>XHbI 00pa30BaHHbIE, HPABCTBEHHBIE, TPEANPUUMYHUBBIE JIFOIH, KO-
TOpPbIE MOTYT CAMOCTOSITEIbHO MPUHUMATh OTBETCTBEHHbBIEC PEIICHHS B CUTYAIUSX BbI-
0opa, IPOrHO3UpPYs UX BO3MOXKHbIE MocneAcTBUA. OnHa U3 3a7a4 00pa3oBaHUsl Ha ce-
rOJIHSI — BOCIHUTaHUE B PEOEHKE CaMOCTOSTEIbHOM JUYHOCTU. [[aHHas mporpamma
CIIOCOOCTBYET Pa3BUTHIO Y YUAIIMXCS CAMOCTOSITEIbBHOIO MBIIIIEHUS, HOpMUpPYET yMe-
HUS IpUOOpeTaTh U NMPUMEHSATH, MOJIYUYEHHbIE 3HaHMs Ha NpakThke. PazButrue u ¢op-
MHUPOBAHHUE BBIIICYKa3aHHBIX KayeCTB BO3MOXHO Ojarogapsi pa3BUTHIO HAy4HO-
M03HABATEJILHOIO UHTEPECA BO BpEMs 3aHATHUH.

Kypc npeanazHayeH ydammmcsl cTapiield IMIKOJIbl €CTECTBEHHO-HAYYHOI0, TEXHO-
JIOTUYECKOTO WJIM yHUBEpCAIbHOro mpoduiaeii oOydeHUs U MOXKET ObITh, Kak 00s3a-
TEIbHBIM YYEOHBIM MPEAMETOM IO BBHIOOPY yYallerocsi u3 KOMIIOHEHTa 00pa3oBaTellb-
HOW OpraHu3alliy B BapUaTUBHOMN 4acTu y4eOHOro IUIaHa, TaK U KypCcOM B paMKaX BHe-
YPOUHOH JESATENbHOCTH W/WIN ONOJIHUTENbHOrOo oOpa3oBaHus. [locobue pekomenay-
€TCSl UCII0JIb30BaTh JJIS IPOBEACHUS 3JIEKTUBHBIX KYPCOB.

KoHuenuusi coBpeMeHHOro 00pa3oBaHMs MOApa3yMEBAET, YTO yUUTEIb NEepecTa-
€T ObITh OCHOBHBIM MCTOYHHMKOM HOBBIX 3HAHHI, a CTAHOBUTCSl OPraHU3aTOPOM IO3HA-
BaTEJIbHOM EATEIbHOCTH YUalIUuXcsl, K KOTOPOM MOKHO OTHECTH U UCCIIEA0BATENIbCKYIO
nesaTenbHOCTb. COBpEMEHHBIE JKCIEPUMEHTAIBHBIE MCCIEIOBAHUSA II0 XUMHUHU YXKe
TPYAHO NPEACTaBUTh 0€3 UCIOJIb30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO U LU(POBBIX U3-
MepUTeabHbIX pubopoB. B denepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaH-
napre (PI'OC) nponucano, 4TO OJHUM U3 YHUBEPCATBHBIX YUEOHBIX JEHCTBUM, MPUOO-
pETaeMBbIX yYalIUMUCS, JOJIKHO CTaThb YMEHUE «IIPOBEJEHUS OMBITOB, IPOCTHIX JKCIIE-
PUMEHTAIBHBIX HCCIIEJOBAaHUM, MPSAMBIX U KOCBEHHBIX U3MEPEHUN C UCIOJIb30BAaHUEM
aHAJIOTOBBIX U LMU(POBBIX HW3MEPUTENBHBIX NMPUOOPOB». I 3TOro yuuTenb (PU3NKU
MOJKET BOCHOJIb30BaThCsl YUEOHBIM 000pYyA0BaHUE HOBOI'O MOKOJIEHUS — LU(PPOBBIMU
71a00paTOPHUSIMH.

B cocraB nientpa «lllxonbubiit KBanToprym» 1o ¢usmke BXoasaT 6azoBas (00s13a-
TEJIbHAs) YacTh U JIONOJHUTENbHOE 00opyaoBaHue. ba3oBas yactb cocTOUT U3 HUPPO-
BbIX JIaTYUKOB U KOMIUIEKTOB COMYTCTBYIOIIMX 3JIEMEHTOB JIS OINBITOB IO MEXAHHKE,
MOJIEKYJIIpHOU (pu3mke, snekTpoauHamuke u onrtuke. [{udpossie nabopaTopuu no ¢u-
3MKE IPEICTABICHbI TaTYUKAMU JUI U3MEPEHUS U PETUCTPA\LMU Pa3Iu4HbIX IMapaMeT-
poB, uHTepdericamu cOopa JAaHHBIX M MPOrPAMMHBIM 00ECIIEUEHUEM, BU3YaIU3UPYIO-
MM DKCIIEpUMEHTAJIbHBIE JaHHBIC HA 3KpaHe. IIpu 3TOM 3KcnepuMeHT ocTaércs Tpa-
JUIMOHHO HAaTYpHBIM, HO JAaHHBIE JKCIEPUMEHTa 00pabaThIBAIOTCS U BBIBOISATCS Ha



9KpaH B peaibHOM MaciiTabe BpeMEHHU U B pallMOHAILHOM rpaduyeckoil popme B Buje
YHUCJICHHBIX 3HAYEHUH, 1uarpamm, rpadukoB 1 Tadbaul. OCHOBHOE BHUMAHHE yYalllUXCs
IpU 3TOM COCPEJOTAYMBAETCA HE HA COOpKE M HACTPOMKE SKCHEPUMEHTAIbHOM yCTa-
HOBKHM, a Ha MPOEKTUPOBAHUU PA3JIMYHBIX BAapUAHTOB NPOBEACHUS SKCIIEPUMEHTA,
HAKOIUIEHUH JIAHHBIX, UX aHAJIN3€ U UHTEpIpeTaluu, (OpMyIUPOBKE BHIBOIOB.

C TOUYKM 3peHMs] HayKH, SKCIIEPUMEHT — 3TO UCCIEA0BATEIbCKUI METO]I 00yye-
HUS, KOTOPBIA MOJHUMAET MTO3HABATEILHBIN UHTEPEC HAa 00Jiee BHICOKUI YPOBEHb, YCH-
JIMBAE€T MOTHBALIMIO CAMOCTOATEIBHON AEATENBbHOCTU. MCccienoBaTenbCKuil METON SIB-
JsieTcsl yCiaoBUEM (POPMUPOBAHUSI MHTEpEca, MOTPEOHOCTH B CAMOCTOSITENLHOM, TBOP-
YECKOH JESITeIbHOCTH yUallluXCsl.

HccnenoBarenbCKuid MPOUECC COCTOUT U3 HECKOJIBKHUX JTAIOB: PA3[EICHUE CMe-
CU BEIIECTB, BBIJICJICHHE MOJIEKYJ OMNPENEIEHHOTO CTPOCHUS, WX UJECHTU(DUKAIUI U
U3YYEHHUE POJIH B METAOOIU3ME.

3aHATUS MHTETPUPYIOT TEOPETHUECKHE 3HAHMS, M NPAKTUYECKUE YMEHHsS, U
HABBIKM y4YalllUXCS B €IMHOM IIpOLIECCE NIEATENbHOCTH Y4e€OHO-HCCIIE0BATENbCKOTO
XapakTepa.

[TocoOue conaepKUT METOJUYECKHEe KOMMEHTAapHUH IO OpraHu3allud 3aHATUN
(0COOEHHOCTH, CTPYKTYpa, COJAEPKaHUE, BUIBI NCSITEIbHOCTH, (OPMBI 3aHATHIA U T. II.).
Ha 3ansATHsX ywamiuecs pa3BUBAIOT aHAJIUTHUYECKHE CIHOCOOHOCTH NpU IMPOBEICHUU
NPAKTUYECKUX PadOT, YCTAaHABIMBAIOT NPUYUHHO-CIIEICTBEHHBIE CBSI3M NPHU U3YUEHUU
METO/IOB OMOXMMUH, Y3HAIOT O BO3MOXKHOCTSAX MX NPUMEHEHUS! B MEAMIIMHE, MULIEBON
IPOMBIIIEHHOCTH, (hapMaleBTUKE.

ILlenesas ayoumopusn

VYyamuecs 10 u 11 kmaccoB o61ieo0pa3zoBaTeIbHBIX MIKOJ, KOTOpPbIe 000pya0Ba-
Hbl «IIIKOJTBHBIMU KBAaHTOPUYMaMM.

Lenv npocpammot

O3HAaKOMUTH y4aluxcs ¢ OMOXMMHUEH KaK HayKOW IKCIIEPUMEHTAIbHOM, coueTa-
Ioleld B cebe OpraHMyecKylo XUMUI0 W Ouojoruto. Takke AaHHBIA Kypc MOMOXKET
c(hopMHUpPOBATh HABBIKM CAMOCTOSITENIbHONW padOThl ¢ HUGPOBBIMU JaTUUKAMU, MPOBE-
JICHUS U3MEPEHUI U 00pabOTKHU MONYUYEHHBIX M3MEpeHHil. Pa3BUThH MO3HABATEIbHBIN
UHTEPEC U METANpeIMETHbIE KOMIETEHIIMU O0Yy4YaroIUXCs 4epe3 MPAKTUUECKYIO Jes-
TEIbHOCTh; PACIHIMPUTh, YIIIYOUTh U OOOOIIMTH 3HAHUS O CTPOCHUU, CBOMCTBAX U
byHKIHSIX OMOMOJEeKyJ; chopMUpOBaTh yCTOWYMBBIA HHTEpPEC K MPOo(ecCHOHATBLHON
JesITEeIbHOCTU B 00JIACTH €CTECTBEHHBIX HaYK.



I[lnanupyembie pe3yjbTAThl 0CBOCHUSI Y4eOHOT0 npeaMera «Pu3nkay ¢ onm-
CaHMEeM YHHBEPCAJbHBIX Y4eOHBIX JeHCTBHH, JOCTUTAeMbIX 00yYAKIIMMHUCH

JINYHOCTHBIE pPe3yJIbTATHI

JInyHOCTHBIMU pe3yJibTaTaMu u3yuyeHHs npeaMera «Du3nka» SBISIOTCA CIEy-
IOIIAE YMEHUS:

1) oco3HaBaTh €AMHCTBO U LEJOCTHOCTh OKPYIKAKOIIETO MUPA, BO3MOKHOCTH €0
MO3HABAEMOCTU M OOBSICHUMOCTHA Ha OCHOBE JOCTH)KEHUN Hayku. [locTeneHHo BhICTpa-
UBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33pEHUE:

* BBIpa0aThIBaTh CBOM COOCTBEHHBIE OTBETHl HA OCHOBHBIE KU3HEHHBIE BOIPOCHI,
KOTOpPBIE CTABUT JINYHBIN )KU3HEHHBIN OIIBIT;

* YUUTBCA MPU3HABATH NMPOTUBOPEYMBOCTh U HE3ABEPLIEHHOCTh CBOUX B3IVISIOB
Ha MUP, BO3MOKHOCTb UX U3MECHEHUS;

* YIUTHCSI UCTIOJIb30BaTh CBOM B3TJISA/IBI HA MUP I OOBSICHEHHS Pa3INYHBIX CH-
Tyalluid, pelIeHUs BO3HUKAIOIINUX MPOOJIEM U U3BJICUCHHS )KU3HEHHBIX YPOKOB;

2) oco3HaBaTh CBOM HMHTEPECHI, HAXOAUTh U M3y4aTh B y4eOHHKAX MO pPa3HbIM
npeaMeTaM MaTepuall, MMEIOIIUN OTHOIIEHHE K CBOMM MHTepecaM. Mcnosib30BaTh CBOU
WHTEpECH Il BRIOOpa MHIMBUIYATHHON 00pa30oBaTeNbHON TPACKTOPHUH, MOTECHIIUAIb-
HOM Oyayie npodeccuu U COOTBETCTBYIOUIETO MPO(PHIBHOIO 00pa30BaHMUS;

3) nmpuoOpeTaTh OMBIT y4acTHs B Aeiax, MPUHOCAUIUX MOIb3Y JIOISIM;

4) olleHUBATD JKU3HEHHBIE CUTYAIIMH C TOYKH 3pEHUsI 0€3011acHOT0 00pasa KU3HU
U COXPAHEHUS 37]0POBbA. YUHUTHCS BHIOUPATh CTHJIb MOBEJCHUS, MPUBBIUKH, 00eCTIeun-
BaroIue 0e30macHbIil 00pa3 )KU3HU U COXPAHEHUE CBOETO 370POBBS, a TaKKe OJIM3KUX
JIOJIEU U OKPYIKAIOIIUX;

5) OLIEHHBATh SKOJOTMYECKUM PUCK B3aUMOOTHOIICHUN YEJIOBEKA U TMPUPOJBI.
DopMHUPOBaTh IKOJIOTUYECKOE MBIIIJICHHE: YMEHHUE OLIEHUBATHh CBOIO JIESTEIBHOCTH U
MOCTYIIKU JPYTUX JIFOJEH C TOUKHU 3PEHUS COXPAHEHUS OKPYKAIOIIEH CPEIbI.

MeTtanpeaMeTHbIe pe3yJbTaThl

MeranpenMeTHBIMUA pe3yJibTaTaMu W3y4deHusi npenMera «Duszukay sBiseTcs
dbopmupoBanue YVY/I.

PeryasituBubie YY /|

» CamMoCTOATENbHO OOHAPYKMBAaTh U (OPMYIHPOBATH MPOOIEMY B KIIACCHOW U
UHANBUIYAIbHON yU4eOHOM IeITeTbHOCTH.

* BrigBurate Bepcuu pelieHus MNpoOJeMbl, OCO3HABATh KOHEUHBIN pe3yJibTar,
BBIOMPATH U3 MPEJJIOKEHHBIX CPEACTB M UCKATh CAMOCTOSITENIbHO CPEICTBA TIOCTUKEHUS
LEH.

* CocTaBysTh (MHIMBUIYAIHHO UK B TPYIITE) TUIAH PEIICHUS MPOOJIEMBI.

» PaGoras no npenyokeHHOMY M (WJIH) CaMOCTOSATEIBHO COCTABIICHHOMY ILIaHY,
UCTIOJIb30BaTh HApPSLy C OCHOBHBIMU CPEACTBAMHU U JIOTIOJHUTEIbHBIC: CIIPABOYHYIO JTH-
Teparypy, puszndeckrue mpudOpbl, KOMIIBIOTED.

* [ImanupoBaTh CBOIO MHAUBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
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* PaGoTaTh 0 caMOCTOATENBHO COCTABIEHHOMY ILJIaHY, CBEPSSACH C HUM U LIEJIbIO
JeSITeIbHOCTH, UCHPABIssA OIIMOKHU, MCIONB3YsI CaMOCTOSATENBHO MOJ00paHHbIE Cpel-
CTBa.

* CaMOCTOATENIBLHO OCO3HABaTh MPUYMHBI CBOETO yCIexa WM HEyclexa U Haxo-
JUTh CIIOCOOBI BBIXOJA U3 CUTYAIlMH HEycIexa.

* YMeTh OILICHUBATH CTENEHb YCHENTHOCTU CBOEHM WHIMBHAYyallbHOW 00pa3oBa-
TEJIbHOU JESATEIbHOCTH.

* JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KadeCTBaM M YepTaM XapakTepa («KaKoB
s1»), ONPEENATh HAIIPaBJICHUSI CBOETO PA3BUTHUS («KAKUM S XOUY CTaTh», «4TO MHE JIJIS
ATOTO HAJIO CAENATHY).

ITo3naBaTeabHbIE YY ]|

* AHaMM3WpPOBaTh, CPABHUBATH, KIACCUDHUIIMPOBATH U 0000IIATh U3yUEHHBIE MO-
HATUSL.

e CTpouTh JIOTUYHOE PACCYXKJCHHUE, BKJIIOYAIOIIEE YCTAHOBICHUE NPUYMHHO-
CJIEJICTBEHHBIX CBSI3EH.

* [IpencraBnsats uHGOPMAIUIO B BUIE KOHCIIEKTOB, TA0IUII, CXeM, TPaQHUKOB.

* [IpeoOpazoBbIBaTh HH(POPMALIMIO U3 OJHOTO BUAA B JIPYroil U BHIOUPATH yA00-
Hy10 11 ce0st hopmy (prkcanuu U npencTaBieHus HHPOPMaLIUU.

 Mcnonb30BaTh pa3jinuHble BUJIBI YTEHUS (KM3yUarolee, MpOCMOTPOBOE, O3HAKO-
MUTEIBHOE, IOUCKOBOE), MPUEMBI CITYIIAHUS.

e CamoMmy co37aBaTh WMCTOYHUKHM HH(POpMAIIMU Pa3HOTO TUIA W JJIS Pa3HBIX
ayIUTOPHiL, cOONII0AaTh MpaBuiia HHOOPMAITMOHHONW O€30MaCHOCTH.

* YMETh MCHOJb30BATh KOMIIBIOTCPHBIC 1 KOMMYHHKAIIMOHHBIC TCXHOJOIMU KaK
HHCTPYMCHT AJIA JOCTHIKCHUA CBOHUX ueneﬁ.

* YMeTh BI)I6I/IpaTB AJICKBATHBIC 3a1a4Y€C IIPOIrpaMMHO-AIIIapaTHBIC CPCACTBA U
CCPBUCHKI.

Hpeamernsnie YY /I

[Ipu oOyueHun pusnke NeSITEIBHOCTh, CBSI3aHHAS C MPOBEACHUEM (PU3UIECKOTO
AKCIIEPUMEHTA, OKa3bIBaETCA KOMIUIEKCHON. OHa BKIIIOYAET B ¢eOs PsiJl OTAIMOB: IJIAHU-
pOBaHKE, MOJICIMPOBAHKE, BBIJIBUKEHUE THUIIOTE3, HAOIOJEHHE, MOI00p MPUOOPOB U
IIOCTPOCHHE YCTAaHOBOK, M3MEpPEHHE, IpeACTaBiIeHne 1 0000IeHne pe3ynbTaToB. J{is
OCBOCHHUS YKAa3aHHBIX ITAllOB IMPUMEHSIETCS dKCIIEPUMEHTAIbHBIN METO H3ydeHus (Hu-
3UYECKHX SIBJICHUM U MPOIIECCOB.

ITpu moaroroBke ywammuxcs 11 kmacca x cgaue EI'D no ¢usuke cnenyer chop-
MUPOBaTh y HUX YMEHHUE pelIaTh dKCIIEpUMEHTAIbHBIE 3a1aui. B nponecce ux BbINOJI-
HEHUSI MO’KHO MOBTOPUTH 3HAUUTENbHBINA 00BEM MPONUIEHHOTO y4eOHOT0 MaTepHala.

[IpuMep IKCIEPUMEHTAIIBHOTO 3aJaHHUS

3akpenuTe *€100 B IITATUBE M YCTAHOBUTE HAKJIIOH KEN0OA TakKUM 00pa3oM,
YTOOBI IAPUK MPOXOANI BCIO JUIUHY *KEnoda.

Hcnonb3yst uMeromye 3HaHus, ONPeAesIUTe: a) YCKOpPEHHUE Iapuka; 0) CKOpocThb
nIapuka B KOHIE kEnooa.



VYkaxute, Kak U3MEHSIIOTCS Cieaytomnue (GU3nyeckue BeJIMUMHbI MPU JIBUKECHUU
IIaprka BBEpX 1o k€m00y: a) CKOPOCTh; 0) YCKOpEHHe; B) MOTCHIIMAIbHAS SHEPTHS; T)
UMITYJIbC; J1) KUHETUYECKasi PHEPIUs; €) IMOJHasi MEXaHM4YeCKas SHEPrus B peallbHbIX
yCHOBUSX (C yUETOM TpEHUS); k) MOJIHAST MEXaHUUECKasl SHEPTUS B UJ€aTbHbBIX YCIOBU-
sx (0e3 yuéra TpeHus).

Pemenue sxcniepuMeHTaNbHBIX 33729 GOPMHUPYET Yy YUAIIUXCS CISAYIONINE YMe-
HUSL:

* IPOBOAWTH Ha6J'IIOI[CHI/IH H OIIKUCHIBATH UX,

¢ 3a/laBaTb BOIIPOCHI U HAXOJAUTh OTBCThI HA HUX OIIBITHBIM HYTéM, T. €. INIaHHUPO-
BaThb BBLIITOJIHCHUC HpOCTef/'IIIII/IX OIIBITOB,

* IPOBOJUTH MPSIMbIE U3MEPEHHUS IIPU MOMOLIM HauOOJIEe YacTO UCIOJIb3yEMBIX
npuOopoB;

* IPEACTABIAThH PE3YJIbTAThl U3BMEPEHUI B BHJIE€ TAOJINILL;

* IeJaTh BBIBOJIbI HA OCHOBE HAOIIOCHU;

* HAXOAUTh MPOCTEHIINE 3aKOHOMEPHOCTH B MPOTEKAHUU SIBJICHUN U OCO3HAHHO
UCIIOJIb30BaTh UX B MOBCEJIHEBHOM KM3HU, COOJIIO/Iasi pa3yMHbIEC MPaBUJIa TEXHUKHU O€3-
ONACHOCTH U ITPOTHO3UPYSI OCIEACTBUS HENPABUIIbHBIX ICHCTBUM.

Boinonnenne nmabopaTopHbIX paboT (U3UYECKOro MpakTUKyMa IOJIKHO ObITh
CBSI3aHO C OpraHu3alueld CaMOCTOSITENbHOM M TBOPYECKON AEATEIbHOCTU YYalIUXCH.
Bo3MoxHBIN BapuaHT MHAMBUIYATU3ANN pabOThl — 3TO MOJ00p HECTAHJAPTHBIX 3a-
JAaHUW TBOPUYECKOTO XapakTepa, HalpuMep MOCTAaHOBKA HOBOM J1abOpaTopHOi paboThl.
OpUTrHHAIBHOCTH TAaKOI'O 3a/IaHMsI 3aKJIFOYAETCS B TOM, YTO YYalIUIICs NEPBBIM COBEP-
IaeT ONpeeIEHHbIC IEHCTBUS 10 BRIMOJIHEHUIO JIa0opaTopHbIN padoThl. [1pu 3TOM pe-
3yJbTaT €ro 3KCHEPUMEHTAIBHON JESITEIbBHOCTH NEPBOHAYAIBHO HEU3BECTEH HU €MY,
HU YUYUTEIIO.

daxkTHUECKH 37€Ch MPOBEPSIETCA HE CTOJIBKO 3HAHME KaKOTo-JIn00 (PU3NYecKoro
3aKOHA, SIBJICHUS WIM MPOLECCA, CKOJIBKO CIIOCOOHOCTh yYallerocst K IOCTaHOBKE U BbI-
NOJIHEHUIO (u3nuecKkoro skcnepumenTa. [IpoBens cepuro HEOOXOAUMBIX U3MEPEHUN U
BBIUMCJIEHUH, OH OLICHWBAET MOTPEIIHOCTH U3MEPEHUN W, €CJIM OHU HEJIOIyCTUMO Be-
JIMKY, HAXOJIUT OCHOBHBIE UCTOYHUKHU OLIMOOK U IPOOYET UX yCTPAHUT.

Jpyrum ydammmcs Kiacca MOKHO NMPENJIOKUTh UHAWBUAYaIbHbIC 3aJaHUs HC-
CJIEZIOBATENIBLCKOTO XapaKTepa, B XOAE BBINOJIHEHHUS KOTOPBIX OHU TOJY4YaT BO3MOXK-
HOCTb OTKPBITh HOBBIE, HEU3BECTHBIE 3aKOHOMEPHOCTH UJIU JakKe CO3/1aTh U300pETEHUE.
CaMoCTOsITEIbHOE OTKPBITUE U3BECTHOTO B (PU3UKE 3aKOHA UJTU «U300PETEHHE)» CIOCO-
0a u3MepeHus: GU3NIECKON BEIMYMHBI SBIAETCS OOBEKTUBHBIM JTOKA3aTEIIbCTBOM CIIO-
COOHOCTH y4aIlluXcsi K CaMOCTOSITEIbHOMY TBOpPYECTBY. B pe3ynbrare Takon JesTessb-
HOCTH Y HUX (JOPMUPYETCSI YBEPEHHOCTh B CBOMX UHTEIJUICKTYAJIbHBIX CIIOCOOHOCTSIX.

B mporiecce skciepuMeHTaTbHOTO UCCe0BaHus (PU3NISCKUX SBIICHUN (TTpoIiec-
COB) M 0000IIEHUS OJYYEHHBIX PE3YyJIbTaTOB yUaIUeCs JOJKHbBI HAYYUThCS:

* yCTaHABJIMBATh (DYHKIIMOHAIBHYIO CBSI3b M B3aMMO3aBUCUMOCTD SIBJICHUH (TIPO-
IIECCOB);

* MOJICTTUPOBATH SIBJICHUS (IIPOIIECCHI);
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® BbIJIBUT'aTh T'UIIOTE3bI, SKCIICPUMCHTAJIBHO IIPOBEPATH UX U MHTCPIPCTUPOBATDH
IMOJIYYCHHBIC PC3YIIbTATEI,

¢ U3y4aTb (1)I/IBI/III€CKI/IC 3dKOHBI U TCOPHUH, YCTAHABIUBATHb I'PAHHUIBI UX IIPUMCHH-
MOCTH.

Kommynukatususie YV /|

* OrcranBas CBOXO TOYKY 3PEHMS, IPUBOJUTH apryMEHThI U IOATBEPKAATh HUX
dakTamu.

* YMeTh B JHMCKYCCHHM BBIBUTATh KOHTPAPTyMEHTHI, NepedpasupoBaTh CBOIO
MBICJTb (BIaJCHUE MEXaHU3MOM SKBUBAJIICHTHBIX 3aMEH ).

* YUUTBCST KPUTUYHO OTHOCHUTHCSA K CBOEMY MHEHHIO, YMETh IPU3HABATH OLIM-
OOYHOCTH CBOETO MHEHUS U €r0 KOPPEKTUPOBATb.

* PaznnyaTh B TMCBMEHHOM U YCTHOM pe€4Yr MHEHHUE (TOYKY 3pEHUs), TOKA3aTelb-
cTBa (aprymeHThl, (DaKThl), THIIOTE3bl, AaKCHOMBI, TEOPHH.

* YMeTh B3IIHYTb HAa CUTYallHuIo C WHOM IMO3UOHUHN U OOTIOBApPUBATHCA C JTIOAbMU,
IMPUACPIKHUBAIOINNXCA MHBIX TOUCK 3PCHHA.

[IpenmeTHbIE pe3ynbTaThI
BpinyCkHUK Hay4yuTCs:

* JIEMOHCTPUPOBATh HA MPUMEpPAX POJIb U MECTO (PU3UKUA B (POPMUPOBAHUU CO-
BPEMEHHOW HAYYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM,
B [IPAKTUYECKOMN IEATEIBHOCTH JIIOACH;

* JE€MOHCTPUPOBATh HA MPUMEpPax B3aUMOCBSI3b MEXKIY (U3UKON U IPyruMu
€CTECTBEHHBIMU HAYKAMU;

® YCTaHAaBJIMBATb B3aMMOCBA3b €CCTCCTBCHHO-HAYYHbIX SIBICHUU U IMPUMCHSATH OC-
HOBHBIC (1)I/ISI/IIICCKI/I€ MOACIN IJI UX OIIMCAaHUA U 06’L$ICHCHI/I${;

* WCTOJB30BaTh WHGOPMAIUIO (PU3NYECKOTO COACPKAHUS TPU PEUICHUU y4deO-
HBIX, MMPAKTUYECKHUX, MPOCKTHBIX M MCCIIENOBATEIbCKUX 3a/a4, UHTErpUpysk uHPopMa-
LU0 U3 Pa3JINYHBIX HCTOYHUKOB U KPUTUYECKU €€ OLICHUBAS;

* pa3iMyaTh U yMETh UCIOJIb30BATh B YUEOHO-UCCIEA0BATEIbCKON ACSTENbHOCTH
METOJIbl HAy4YHOT'O MO3HAaHUs (HabJto/IeHne, ONUCaHue, U3MEPEHUE, IKCIIEPUMEHT, BbI-
JIBMKEHUE TUIIOTE3bl, MOJICTUPOBAHUE U Jp.) U (OPMBI HAYYHOTO TO3HAHUs ((aKThl,
3aKOHBI, TEOPUH), JEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUM;

* MPOBOAUTH MPSIMbIE M KOCBEHHbIE U3MEHEHUS (DU3MUECKUX BEIMYMH, BHIOMpas
U3MEPUTENBHBIE TPUOOPHI ¢ YUETOM HEOOXOAUMOM TOUHOCTU U3MEPEHUH, MIJIaHUPOBATH
XOJ W3MEPEHUM, MOJy4YaTh 3HAYCHUE M3MEPSEMON BEJIUYHMHBI U OLIEHUBATh OTHOCH-
TEJbHYIO MOTPEITHOCTH MO 3aJJaHHBIM (PopMyJIaM;

* MPOBOJUTH HCCIETOBAHUS 3aBUCUMOCTEH MEXITy (U3MUYESCKUMHU BEIMUMHAMM:
IIPOBOJINTH U3MEPEHHUS U OMPEAENATh HA OCHOBE HCCIIEIOBAHUS 3HAUYCHHE MMApaMETPOB,
XapaKTEPU3YIOIINX JAaHHYIO 3aBUCUMOCTh MEXKIY BEJIMYMHAMM, U JI€JIaTh BBIBOJ C YUé-
TOM IOTPEMIHOCTH U3MEPEHU;

* WCIOJB30BaTh JUIsl OMUCAHUS XapakTepa MPOTeKaHUs (PU3UYECKUX MPOIECCOB
bu3ryuecKkre BeIMYUHbBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXIY HUMH;
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* HUCMOJIb30BATh JIJIsi OMHUCAHUSI XapaKTepa MpOoTeKaHUs (PU3NUECKUX MPOIIECCOB
¢dusnUecKkre 3aKOHbI C YY4ETOM TpaHUI] UX TPUMEHUMOCTH;

* pemaTh KayeCTBEHHBIC 33/1a4M (B TOM YHCIE W MEKIPEIMETHOTO XapaKTepa):
UCTIOJIB3YSI MOJIENH, (PU3NUYeCKre BETUYMHBI W 3aKOHBI, BBICTPAWBATh JIOTUYECKH BEP-
HYIO IIEMOYKY OOBSACHEHUs (JI0Ka3aTeabCTBa) MPEIJIOKEHHOTO B 3aja4e mpoliecca (sB-
JeHUs);

* pelaTh pacy€THhIEC 33J1a4M C SIBHO 3aJlaHHOM (PU3MYECKON MOJIETBIO: HA OCHOBE
aHaJIM3a yCJIOBHS 33J1a4M BBIACIATh (PU3UUYECKYIO0 MOJEIb, HAXOAUTh (PU3UUECKUE BEIIU-
YUHBI U 3aKOHBI, HEOOXOUMBbIE U TOCTATOYHBIE AJiA €€ pelieHus, IPOBOJUThH PACUEThI U
POBEPATH MOITYUYEHHBIN pe3ysbTaT;

* YUUTHIBATh TPAHUIBl IPUMEHEHUS M3YyUYEHHBIX (PU3UYECKUX MOJIENeH mpH pe-
HMIEHUU (PU3HUYECKUX U MEXKIPEIMETHBIX 3a/1a4;

* HCIOJIb30BaTh MH(OPMAIUIO U IPUMEHATh 3HAHUA O MPUHLHUIAX pabOThl U OC-
HOBHBIX XapaKTEPUCTHUKAX H3YYEHHBIX MAalllMH, MPUOOPOB M APYIMX TEXHUYECKUX
YCTPOMCTB JJisl pEeUIEHUsI IPAKTUUECKHUX, YUeOHO-UCCIEI0BATEIbCKUX U IPOEKTHBIX 3a-
nau;

* UCIOJIb30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaxX W IMpoleccax B MOBCEIHEBHOMN
KHU3HU 17151 o0ecrieueHus: 6€30MacHOCTH MU 0OpaIIeHny ¢ MPUOOpaMH U TEXHUYECKU-
MU YCTPOMCTBaMH, JJII COXPAaHEHHs 370POBbS U COOJIOIEHHUS HOPM 3KOJIOIMYECKOTO
NOBEJICHUSI B OKPY>KalOLEH cpeie, JJIsl NPUHATUS PEIIEHUN B IOBCEHEBHOW KU3HHU.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUUTBHCA:

* [IOHUMATh U OOBACHATH LIEJIOCTHOCTh (PU3UUYECKON TEOPUH, pa3IndaTh IPaHULIbI
e€ IPUMEHUMOCTH U MECTO B Py APYTrUX (PU3NUECKUX TEOPUH;

* BIAJCTh NPUEMAMU TMOCTPOCHHUSA TEOPETHUYECKUX TOKA3aTENIbCTB MPOTEKAHUS
(bu3HYeCKNX SIBJICHUHN U MPOIIECCOB HA OCHOBE MOJYYEHHBIX TEOPETHUECCKUX BHIBOJIOB H
JI0KA3aTeJIbCTB;

* XapaKTEPHU30BaTh CUCTEMHYIO CBSI3b MEXKJY OCHOBOIOJArarOUIMMU Hay4YHBIMHU
HNOHATUSMU: MPOCTPAHCTBO, BpeMsi, MaTepusi (BEIECTBO, MOJE), ABUKEHUE, CUla, DHEP-
TUs;

¢ BbIABHUTaTh TUITOTC3bI HA OCHOBEC 3HAHHU OCHOBOIIOJArarOmux 3aKOHOB,
¢ CaMOCTOATCIIbHO INIAHUPOBATh U ITPOBOAUTD (I)I/IBI/ILICCKI/IC OKCIICPUMCHTEI,

* XapaKTepHU30BaTh TJI00ATBHBIC MPOOJIEMBI, CTOSIIHAE TEPEa HYEITOBEUYCCTBOM:
DHEPTEeTUYECKHE, CHIPHEBBIC, IKOJOTHUECKHUE, — U POJIb (DM3UKH B PEIICHUH ATUX IPO-
Oaem;

* pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC U PaCUETHBIC (PU3UICCKUE
3a/layu ¢ BHIOOPOM (PU3MYECKON MOJENIH, UCTIOIb3Ysl HECKOJIBKO (hPM3MUECKUX 3aKOHOB
win (HopMyJi, CBSI3BIBAIOIIUX WM3BECTHHIE (PU3MYECKHE BEIUYHMHBI, B KOHTEKCTE MEXK-
IIPEIMETHBIX CBA3EH;

* 00BACHATH NMPUHLMIIBI Pa0OTHI U XapAKTEPUCTUKU HM3YUYEHHBIX MAIIUH, MPUOO-
POB ¥ TEXHUYECKUX YCTPOMCTB;

* OOBSCHATH YCIIOBUS MPUMEHEHUS (PU3NYECKUX MOJIENICH TIPU peleHuu puznde-
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CKHX 3aJlay, HaXOJUTh aJCKBATHYIO MPEIOKEHHON 3a/ade GU3NUECKYI0 MOJECIb, Pa3-
pemarh mpolaeMy Kak Ha OCHOBE MMEIONIUXCS 3HAHWM, TaK M MPHU MOMOIIHA METOJIOB
OLICHKH.

Conep:xanue Kypca
10 KUIACC

Pa3znen 1. MEXAHHKA (26 1)

Kakoe nBrkeHue Ha3bIBAaeTCS paBHOYCKOPEHHBIM? Kak M3MEHSETCs CKOPOCTh MPSAMO-
JMHEWHOr0 PaBHOYCKOPEHHOTO ABWxKeHus? Kak npeactaBuTh rpa@uyecku paBHOYCKO-
pEHHOE NpPAMOJUHENHHOE ABMWXKEeHHe? JlefCTBUEM KaKuX CHII OOBSICHSETCS XapakTep
JNBWKEHUS MOJIBEIIEHHOTO HA HUTHU mapuka? OT 4ero 3aBUCUT €T0 LIEHTPOCTPEMUTEINb-
Hoe yckopenue? KakoBa mpupona cun tpenusi? Kakue cyuiecTBYHOT COcOObl YMEHb-
HIEHUS U yBeJIU4deHUs1 TpeHuda? Kakue Buabl TpeHUs: BaM M3BECTHBI? OT KaKUX BEJIMYUH
3aBUCAT pa3IMYHbIC BUABI CUJI TpeHUsA? UTO Takoe MMITYJIbC TEJIa U UMIYJIbC CHIbl? B
4yéM pa3inyue BHEIIHUX U BHYTPEHHHUX CHJI, ACHCTBYIOIIMX B cucTeMe Tena? B uém 3a-
KJIFOYAETCS 3aKOH COXPaHEHMs uMiyJibca? Kak NpUMEHUTh €ro JiJisl ONUCAHUsSI PEaKTUB-
HOT'O IBWKEHUA?

Paznen 2. MOJIEKYJISAPHASA ®U3UKA. TEPMOJAUHAMMUKA (17 4)

Kakue mapameTpsl ONMUCHIBAIOT COCTOSTHUE UJIealIbHOTO ra3a? Uto Takoe yHUBepcaabHas
razoBas noctosinHas? Kak 3anuceiBaercs ypaBHenue Menaeneesa — Knaiinepona? YUto
TaKoe ra3oBble 3akoHBI? Kakoil mpoliecc Ha3bIBaeTCs: a) U30TEPMUUECKUM; 0) U30XO0P-
HBIM; B) n300apHbIM? Kak mpoBepUTh Ha OMNbITE BBINOIHEHHE 3akoHa ['eii-Jlroccaka?
Kaxoit map Ha3piBaloT HachieHHbIM? UTO Takoe quHamuyeckoe paBHoBecue? [lpu ka-
KHUX YCJIOBHUSIX BO3MOKEH Mpoliecc KureHus? YTo Takoe aOCOMOTHASI U OTHOCUTENIbHAS
BIaXHOCTh Bo3ayxa? Kak paboraer mcuxpomerp? Uro msyuaer tepmoauHamuka? Yro
TaKO€ BHYTPEHHsIS dHeprus Tena? UeM onpeaensercss BHyTPEHHSISI SHEPTUS UJ1€aTbHOTO
raza? YTto noHMMalOT o1 paboToi B TEPMOIMHAMUKE?

Pasznen 3. DJIEKTPOANHAMMUKA (25 4)

UTto Ha3bIBaIOT BOJIBT-aMIIEPHOM XapaKTepUCTUKOW MpoBoAHUKA? YTO Takoe AieKTpu-
YeCcKoe conpoTuBiieHHe? OT KaKuX BEJIMYMH OHO 3aBUCUT? UTO yTBepkaaer 3akoH OMa
Uit ygacTka 1enu? Kak Ha omnbITe mpoBEepUTh OCHOBHBIE 3aKOHOMEPHOCTH IOCJIEI0Ba-
TEIBHOTO U MApaJJIEIbHOTO COSAMHEHUS] PE3UCTOPOB U CIPABEIIUBOCTD (HOPMYIT st
pacy€ra SKBHUBAJIEHTHOTO COMPOTUBJIEHUsA? UTO Takoe paboTa 3JIEKTPUYECKOTO TOKa?
Kak paccuurarh MOIIHOCTH TOKA?

Uro yrBepxknaet 3akoH J[xoyns — Jlenma? Kak Ha mpakTuke onpenenuTh 3HaYEHUE
OJ1C ucrounuka Toka? MOXHO JIM1 KOCBEHHBIMU M3MEPEHUSIMU OINPEAECIUTh 3HAUEHUE
BHYTPEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA?



11 KJIACC

Paszpnen 1. JIEKTPOANHAMMKA (20 1)

Kak 00bsicCHUTH B3aUMOJICHCTBUE TIPOBOJIHUKOB ¢ TOKOM? UTO Takoe MarHuTHOE moJie?
KakoBsl ero xapakrepuctuku? Uto Takoe MarHuTHast UHAYKUMA? [Ipu Kakux ycioBusaxX
B 3aMKHYTOM MPOBOJHUKE BO3HUKAET UHIAYKIIMOHHBINA TOK?

Paznen 2. KOJIEBAHUSA U BOJIHBI (20 u)

Yo Ha3BIBAIOT MEeXaHUYECKUMHU KoseOanusMmu? Kakue Buanl Koiebanuii ObiBaroT? Ka-
KOBBI yCJIOBUSI UX BO3HMKHOBEHHs? UTo Takoe masTHHK? Kak onmucarh ABHKEHUE Ma-
TeMaTu4eckoro MasatHuka? Kak omnpenenuth BEJIUMYMHY YCKOPEHHUSI CBOOOJHOTO maje-
HUS TIPU TIOMOIIY HUTSHOTO MasTHHKA? UTO HA3bIBAIOT MEPEMEHHBIM 3JICKTPUUECKUM
TOKOM U KaKOBBI YCJIOBHUS €T0 CYIIECTBOBAHMUS?

Kak maremarnyecku omnmcaTh BbIHYXKIEHHbBIE JJIEKTpUUecKHe KojeOaHus? Uto Takoe
aKTHBHOE COIIPOTHUBIICHHE Lienu? Kak onpenenuTs 3Ha4eHUs CUIIbl TOKA, HAIPSDKEHUS U
MOIIIHOCTH B LIENIM NIEPEMEHHOro Toka? KakoBbl ycl0BUS BOZHMKHOBEHHUS PE30HAHCA B
AJIEKTPUYECKOM KoJjebarenbHOM KoHType? Kakum o0pa3oMm sIBIE€HHE 3JIEKTPUYECKOTO
pPE30HaHCa UCITOJIb3YETCS?

Kakne mMarematnyeckue ypaBHEHMS ONHCHIBAIOT BBIHYXKIACHHBIE DJIEKTPUUECKUE KOJIE-
O0anus? Kakumu npenmyniecTBaMu 00J1aJa€T MEPEMEHHBIN TOK B CPABHEHHMH C IOCTO-
aHHBIM? Kak mpoHCcXOOuT reHepupOBaHHUE NEPEMEHHOIO AJIEKTPUYECKOro Toka? s
4ero npeaHasHadeHsl TpanchopmaTopsl? B uém 3akimrouaeTcs MPpUHIUI UX TCHUCTBUS?

Paznexn 3. OIITUKA (16 v)

Kak onpenenuts ONBITHBIM MyTEM BEIUYMHY OTHOCUTEIBHOIO TOKa3aTelsl Mpeaomiie-
Hus ctekyia? Kak onpenenuTs ONBITHBIM MYTEM BEJIWYMHBI ONTHUYECKON CHUJIBI JTUH3BI?
Kakue cymiecTByrOT METOIBI onpeesieHnsi (POKYCHOTO PACCTOSHUS COOMPAFONICH JINH-
3bI1?

YueOHO-TeMaTHUYeCKOE VIAHMPOBAHHE

10 xknace
Ne | Ha3sBanue TeMbl KomnuecTBo
JacoB
1. | Pasnex 1. MEXAHUKA 26
2. | Pazgen 2. MOJIEKVIISIPHAA ®U3UWKA. TEPMOJIMHAMUKA 17
3. | Pazgen 3. DJIEKTPOJIMMHAMUKA 25
Bcero 68




11 kaacc

Ne i/ | Ha3BaHue TeMbl KonugecTBo
YacoB
1. Pazgen 1. DJIEKTPOAMHAMUKA 20
2. Paznen 2. KOJIEBAHMA U BOJIHBI 20
3. Paznen 3. OIITUKA 16
8. Paznen 4 IIOBTOPEHUE 8
Bcero 64

DopMbI KOHTPOJISI
B noco6uu npeaniararorcs NpUMepHbIE BAPUAHTHI KOHTPOJIBHBIX padoT K KypcaMm (u3u-
ku 10 u 11 kiaccos, pazpaborannbie B popmate EI'D u B kitaccuueckoM gopmare u uc-
[0JIb3yEMBbIE aBTOPAMHU NpU 00yueHUM yuamuxcs. Kaxapiil yuuTesb MOKET BOCIOJIb30-
BaThCSl BapUaHTaMU, B3STBIMU U3 JIPYTUX MOCOOMI MM COCTABIEHHBIMU CAaMHUM YyUHTE-
JEM.

KonTpoJsbHas padora no reme «3aKoHbI MOCTOSIHHOTO TOKa» B popmate EI'D
(10 kaacce)

Bapuant 1

1. Ha pucynke uzo0paxéHn rpaduk 3aBUCUMOCTH CHUJIbI TOKA B MIPOBOJHUKE OT
HaIPSDKEHUS MEXy ero KoHnamu. Onpeaenure, 4eMy paBHO COIPOTUBIIEHUE
IIPOBOJIHUKA.

I, MA A

N A& D

0 | 9 A
U B
I'pa¢uk 3aBHCMMOCTH CHJIBI TOKA B MPOBOHUKE OT HANIPSIKEHHS MEKIy €ro KOH-
naMu

OrtBer: Owm.

2. Ha pucyHke 2 mpuBe/ieHa cxeMa JISKTPUIECKOH MU, COCTOSIIAsl U3 UCTOYHHUKA
TOKa, IBYX PE3UCTOPOB U JABYX UJI€ATbHBIX BOILTMETPOB. [loka3zaHue nepBoro BoJbT-
Mmetpa coctasigeT 100 B. Onpenenute nokazaHue BTOpOro BOJILTMETpA.
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(Y2

2 Om
ey —t r—

(Y9

CxeMa 3J1eKTpUYECKO Henu

OrtBerT: B.

3. B cxeme snexTpudeckoil memnu, n3o0paxEHHOM Ha pUCYHKE 3, UealbHbINA BOJIbT-
MeTp nokaszbiBaeT HanpspkeHue U = 2 B. BHyTpeHHee conpoTHBIEHNE HCTOYHUKA TOKA
r =1 Owm, conpotuBnenus pe3uctopoB R1 =2 Om u R2 =2 Om. Onpenenure IC uc-
TOYHUKA.

S

CxeMa 3J1eKTpHYECKOil 1enu

OTtBeT: B.

4. ConpoTHUBJIEHUE KaXKI0TO PE3UCTOPA B AIEKTPUUECKOM 1IeTH, CXemMa KOTOPOM 1o-
Ka3aHa Ha pucyHke 4, paBHo 100 OM. Y4acTOk NOAKIIOYEH K HCTOYHUKY TOCTOSIHHOTO
HanpsbkeHus BeiBoamu A u B. Hanpsbxkenue Ha pesuctope R4 pasno 12 B. Uemy paBHO
HanpspkeHue UAB Mexay BbIBOJAMU LETTH?

Cxema 3JIeKTpHUYeCKO Henu

OTBeT: B.

5. Ha pucysnke 5 nipejicraBieHa BoJibTaMIIEpHAs XapaKTepUCTUKa pe3uctopa. Kakoe
KOJIMYECTBO TEIUIOTHI BbIAENUTCs 3a 10 ¢ Ha 3TOM pe3ucTope, €ClIU €ro MOAKIIOYUTh K
VCTOYHUKY HamnpsikeHus 2 B?
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BoJsibTamMnepHasi XapaKTepUCTHKA Pe3UCTOpPa

OtBer: JIx.

6. Pe3uctop conporuBnenueM 2 OM NOJAKIIOUEH K HCTOYHUKY OCTOSIHHOTO HaIpsi-
xkenus. [lapannensHo 3ToMy pe3ncTopy MOAKIYWINA IPYTOM pe3UCTOP CONPOTUBIICHU-
eM 4 OM. Bo ckoJIbKO pa3 Impu 3’TOM U3MEHUIACh MOITHOCTbD, BBLAEIISIOIIASACS HA y4acT-
K€ LIENIH, KOTOPBIMA COCTOUT U3 PE3UCTOPOB?

OTBeT:

7. Kak u3MeHsTcs mokazaHus BOJIbTMETpa U amnepmeTpa (puc. 6), eciiu TOUKH a U b
COEIMHUTDH MPOBOJHUKOM, COITPOTUBIIEHHE KOTOPOI'O PABHO HYJIIO?

(V)
2,
R R
—— . &
a
O
R b R
| o | —

CxeMa 3J1eKTpHYECKOi 1enu

JI1st KayKIOM BEJIMYMHBI ONPEIEIINTE COOTBETCTBYIOIINN XapaKTep N3MECHECHMUS:
1) yBenuuures
2) yMEHBIIUTCS
3) HE UBMEHHUTCS

3anumure B TaOIHILy BIOpaHHBIC TUMPHI IS KaXKI0M PU3NYECKON BETUUNHBI.
[{udpe! B 0TBETE MOTYT MOBTOPSITHCSI.

Cuna Toka | Hampsoxkenne U

8. K uctounuky TOKa noJIcoeAMHEH pe3uCcTOop conpoTuBieHrueM R. Kak n3mensrcs
O/1C, HanpsikeHue Ha KJIEMMax UCTOYHUKA TOKa UBHEIIH U HAIIPSKEHUE BHYTPH HUC-
TOYHUKA TOKa UBHYTp, €CIIU MIOCIEA0BATEIBLHO K PE3UCTOPY CONPOTUBICHUEM R BKIIIO-
YUTH €€ OJUH TaKOM Ke pe3ucTop?

JIns ka0 BEJIMYUHBI OIIPEAECIUTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUS:

1) yBenuuures
2) YMEHBIIUTCS
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3) He U3MEHHUTCS

3anumute B TaOIHITy BRIOpaHHBIC TUMPHI IS KXKI0W (PU3NIECKON BETUIMHBI.
[{uper B 0TBETE MOTYT MMOBTOPSITHCS.

2/1C Hanpsi:kenne Usnewn Hanpsi:kenune Usnymp

9. Pe3ucTopbl No04YepENHO MOAKIIOUAIOT K ICTOYHUKY MOCTOSIHHOTO ToKa. Corpo-
TUBJICHUS] PE3UCTOPOB PaBHBI COOTBETCTBEHHO 3 1 12 OM. MOIIHOCTB TOKA B PE3UCTO-
pax oIuHAaKoBa. YeMy paBHO BHYTPEHHEE CONTPOTUBIIEHNE NCTOYHUKA TOKA?

Otser: Owm.

10. IIpu mpoBeaeHnn 1a00paTOPHON PaOOTHI yHAIIUICS COOPAIT AIEKTPUUECKYIO 1IeTTh
o cxeme, n300paxkéHHoM Ha pucyHke 7. ConpoTuBieHus pe3uctopoB R1 u R2 paBHbI
20 u 150 Om cootBeTcTBeHHO. ConpoTUBIeHUE BobTMETpa paBHO 10 kOM, a ammnep-
merpa — 0,4 Om. DJIC ucrtounuka pasHa 36 B, ero BHyTpeHHee CONPOTUBIIEHUE CO-
craBnsger 1 Om.

£ r

|
1
L

CxeMa 2JIeKTPpHYEeCKOH Lenu, COOPAHHOM YYalluMCH

Ha pucynke n300pakeHbl mKajibl IpuOOPOB € MOKa3aHUSMU, KOTOPBIE MOTYYUIl yua-
muiics. VicpaBHbl 11 puOOPHI WIH K€ KaKOM-TO U3 HUX Aa€T HEBEPHbIE TTOKA3AHMS?

11. Pesuctopsl conporusienusiMu 100 u 200 Om coeuHMIM apaijiebHO U MOI-
KJIFOUMJIM K HUM TOCTIEN0BATEIBHO elé OUH pe3uctop conpotusiienrem 50 Owm. Ilo-
JYUYUBIIYIOCS LIETIOYKY PE3UCTOPOB MPUCOSTUHIIH K Oarapeiike. Hapucyiite cxemy
JTAHHOM JIEKTPUYECKOM 1Ienu. B Kakom u3 pe3ucTopoB BhIAEISIETCS O0IbIIE BCETO KO-
JMYECTBA TEIUIOTHI? BO CKOJIBKO pa3 pa3iauyaroTcs TEMIOBbIE MOIIHOCTH B PE3UCTOPax
conpotusieHusMu 50 u 200 Om?

OrtBerT:

OTBETHI:

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

Kpurtepuu oueHnBanus:
3agaaus Ne 1—6 onenmBarorcs B 1 6amn, 3aganms Ne 7—9 — B 2 Oanna, a 3aJaHus
Ne 10, 11 — B 3 Oamna.
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Uroro 3a pabory: 18 6aios.
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