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IosicHuTe/IbHAS 3anKcKA

AKmyanvHocms npozpammol

[TporpaMMa MMeeT cOLMalbHYIO0 3HAYMMOCTh Ui Hamero oomecrBa. Poccuii-
CKOMY OOLIECTBY HY»HbI 00pa30BaHHbIC, HDABCTBEHHbBIE, PEANPUUMYMUBBIC JIFO/IH, KO-
TOpbIE MOTYT CAMOCTOSITENIbHO MPUHUMATh OTBETCTBEHHBIC PEUICHUS B CUTYallUsAX BBI-
60pa, MPOTHO3UPYS UX BO3MOXKHBIE TocneAcTBus. OqHa U3 3a7a4 00pa3oBaHus Ha ce-
rOJIHd — BOCIWTaHHWE B PEOEHKE CaMOCTOSTENIbHOM JIMYHOCTH. J[laHHas mporpamma
CHOCOOCTBYET Pa3BUTHUIO Y YUAIIMXCSA CAMOCTOATEIHLHOTO MBIIIIEHUS, (POPMUPYET yMe-
HUSl IPUOOpETaTh U MPUMEHSTh, MOTYUCHHbIE 3HAHMS Ha NpakTuke. Pazsurue u Qop-
MHUpPOBAHUE BBIIICYKAa3aHHBIX KaueCTB BO3MOXKHO OJylarojapsi pa3BUTHIO HAY4HO-
M03HABATEJIBHOIO UHTEPECA BO BPEMS 3aHATHUH.

Kypc npennaznaueH ygamumMcs cTapiiel MKOJIbl €CTEeCTBEHHO-Hay4YHOT'0, TEXHO-
JIOTUYECKOTO WJIM YHUBEPCAIbHOTO Npoduiieil 00ydeHuss U MOXET ObITh, Kak 00s3a-
TEJIbHBIM YYEOHBIM MPEAMETOM MO BBHIOOPY ydYalllerocsi U3 KOMIIOHEHTa 00pa30BaTeNlb-
HOI OpraHu3alliy B BAPUATHUBHOM YacTHU Y4EOHOIO IUIaHA, TAK U KypCOM B paMKaxX BHE-
YPOUHOH AESITENbHOCTH W/WIM JONOJIHUTEIBHOTO oOpa3oBanus. [locoOue pexomeHnmy-
€TCsI UCTI0JIb30BaTh JUIsl IPOBEICHUS AIEKTUBHBIX KYpPCOB.

Konnenmus coBpeMeHHOro o0pa3oBaHMsl MOAPAa3yMEBAET, UTO YUUTENb IepecTa-
€T OBITb OCHOBHBIM HCTOYHMKOM HOBBIX 3HAHUM, a CTAHOBUTCS OPraHU3aTOPOM IO3HA-
BaTEJIbHOM JESITENIbHOCTH yYalIUuXCsl, K KOTOPO MOKHO OTHECTH U UCCIEA0BATENBCKYIO
nesTenbHOCTh. COBpEMEHHbBIE 3KCHEPUMEHTAIbHBIE HCCIEIOBAHUA IO XUMHUHU YXKeE
TPYJIHO MPEICTAaBUTh 0€3 HUCIOIb30BaHUS HE TOJBKO aHAJOTOBBIX, HO U MU(POBBIX U3-
MepUTENbHBIX MprOopoB. B denepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaH-
napte (PI'OC) nponucano, 4TO OJTHUM U3 YHUBEPCAIBHBIX YUYEOHBIX JEHCTBUMN, TPUOO-
peTaeMbIX yYalulUMUCS, JOJKHO CTaTh YMEHHUE «IIPOBEICHUS OINBITOB, MPOCTHIX JKCIIE-
PUMEHTAJIbHBIX HCCIIEI0BAaHUM, NPSIMBIX M KOCBEHHBIX M3MEPEHUHN C HCIIOIb30BAaHHEM
aHAJIOTOBBIX U IHU(POBBIX W3MEPUTEIBHBIX MPUOOPOB». Jis 3TOTO yuuTenb (U3NKH
MOYET BOCIMOJIb30BATHCSI YU€OHBIM 000PY0BaHHE HOBOTO MOKOJICHUS — HU(PPOBBIMU
1a00paTOPUAMH.

B cocrtas nentpa «llIkonbusiii KBantopuym» no ¢usuke Bxoaat 6azosas (00s13a-
TeJbHAs) 4YacTh W JOMOJHUTENIbHOE 000pyaoBaHue. ba3oBas yacTb cOCTOUT U3 LUPPO-
BbIX JJaATYUKOB M KOMILUIEKTOB COIYTCTBYIOIIMX 3JIEMEHTOB JJIsl ONBITOB MO MEXaHMKE,
MOJICKYJIIpHO# (u3HKe, eKTpoauHaMuke u onrtuke. l[udpossie maboparopun no du-
3WKE MPEJCTABIICHBI TaTYMKAMU JIJISI M3MEPEHUSI U PEerucTpa\lluy pa3iIMUHBIX IapaMer-
poB, uHtepdericamu cOopa NaHHBIX U MPOrPAMMHBIM 00ECIeUeHUEM, BU3YaTU3UPYIO-
IIMM SKCIIEpUMEHTAJIbHbIE JaHHbIe HA 3KpaHe. [Ipu 3ToM sKcnepuMeHT ocTaércs Tpa-
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IUIMOHHO HATYPHBIM, HO JJaHHBIE SKCIIEPUMEHTa 00pabaThIBAIOTCS M BBIBOJSITCS HA dK-
paH B peaJlbHOM MacIliTabe BpEMEHM U B pallMOHaJIbHON rpaduueckoil popme B Buie
YUCJICHHBIX 3HAaYEHU, AuarpamMm, rpapukos 1 Tadiul. OCHOBHOE BHUMAaHUE YUallIUXCs
IpU 3TOM COCPEIOTAYMBAETCS HE Ha COOpPKE M HACTPOMKE HKCIEPUMEHTAIbHOM yCTa-
HOBKH, a Ha MTPOEKTUPOBAHUM PA3JIUYHBIX BApPUAHTOB IPOBEJCHHS HKCIIEPUMEHTA, Ha-
KOIUICHUU JaHHBIX, UX aHAJHN3€ U UHTEPIpeTaIiu, (OpMyITHMpOBKE BHIBOJIOB.

C TOUYKM 3peHMs] HAYKH, SKCIIEPUMEHT — 3TO HUCCIEAOBATENbCKUI METOT 00yUe-
HUS, KOTOPBIM MTOJHAMAET MTO3HABATEIILHBIN HHTEpEC Ha 00Jiee BHICOKUI YPOBEHb, YCH-
JMBAaeT MOTHUBALMIO CAMOCTOSITEJIBHOM NEATENBHOCTH. McciienoBaTenbCKuii METOA SIB-
JSIeTCsl yCIIOBUEM (POPMHUPOBAHUS MHTEpECA, MOTPEOHOCTU B CaMOCTOSITENIbHOM, TBOP-
YECKOM JESITEIIBHOCTH yUaIlUXCsl.

HccnenoBarenbCKuil IPOLECC COCTOUT M3 HECKOJIBKUX 3TAIlOB: Pa3JeiieHUe cMe-
CH BEIIECTB, BBIJECICHHE MOJIEKYJl ONPEACIEHHOIO CTPOCHHUS, UX WIACHTU(HUKAUUA U
U3Y4YEHHUE PO B METAOOTIU3ME.

3aHATUS UHTETPUPYIOT TEOPETUUYECKUE 3HAHUSA, M MPAKTHUYECKUE YMEHUs, U Ha-
BBIKM YYalllUXCSl B €JUHOM IpoLEcCe AEATEIBHOCTH y4eOHO-UCCIIEI0BATENICKOIO Xa-
pakrepa.

[Tocobue conaepUT METOAUYECKHME KOMMEHTAPUU IO OpraHu3alud 3aHSITHN
(0coOEHHOCTH, CTPYKTYpa, COJEPKAHKUE, BUIBI ACSITEIBHOCTH, (POPMBI 3aHATHH U T. 1.).
Ha 3ansTusix ywammecss pa3BUBAIOT AHAJIUTHYECKUE CIOCOOHOCTH MPHU IMPOBEIECHUU
MPaKTUYECKUX padOT, YCTAHABIMBAIOT MPUUMHHO-CIEACTBEHHBIE CBA3U MPU U3yYEHUU
METO/I0B OMOXHMMHH, Y3HAIOT O BO3MOKHOCTAX MX MPUMEHEHUS! B MEAMIIMHE, MUILLIEBON
MPOMBIIIJIEHHOCTH, (papMalieBTUKE.

Ilenesas ayoumopusn

VYyammecs 10 u 11 kmaccoB o01ieo0pa3oBaTeIbHBIX MIKOJI, KOTOPhIE 000pyI0Ba-
HbI «IIKOJIbHBIMUKBaHTOPUYMaMU».

Henv npocpammot

O3HAaKOMUTH ydaluxcsi ¢ OMOXMMHUEW KaK HAyKOW SKCIEPUMEHTAIbHOM, coue-
Talllel B cede OPraHNuyYecKyro XMMHIO U Ouoisioruto. Takke NaHHBIA KypCc MOMOKET
chopMHUpPOBATh HABBIKM CAMOCTOSITEIbBHONW paOOThl C HMU(PPOBBIMU JATUHMKAMU, TPOBE-
JICHUSI U3MEPEHUN U 00pabOTKU TMONYYCHHBIX U3MEPEeHHi. Pa3BUThH MO3HABATEIIbHBIN
MHTEPEC U METalpeaIMETHbIE KOMIETEHIUN O0YYaroluXcs dyepe3 MPaKTUYECKYIo Jes-
TEIbHOCTh; PACIIUPHUTh, YIIIyOUTh M OOOOLIUTH 3HAHUS O CTPOEHUH, CBOICTBaX U
GbyHKUMSIX OMOMOJIEKYJ; cOpMUPOBATH YCTOMUMBBIA MHTEpPEC K MPOQPECCHOHATLHON
NEeSTETbHOCTU B 00JIACTU €CTECTBEHHBIX HAYK.



I[lnanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOro npeamera «O@u3nka» ¢ onu-
CaHMeM YHHUBEPCAJIbHBIX Y4eOHBIX JeHCTBH, JOCTUTAaeMbIX 00Y4AIOIIUMHUCS

JInuHOCTHBIE pPe3yJIbTaThI

JIMYHOCTHBIMU pe3yibTaTaMu H3ydeHus mnpeamera «Dusuka» SBISIOTCS Clie-
AYIOIUE YMEHUSI:

1) oco3HaBaTh €AMHCTBO U LEIOCTHOCTh OKPYKAIOIIETO MHPA, BO3SMOXKHOCTH €T0
M03HABAEMOCTH M OOBSICHUMOCTH HAa OCHOBE JOCTH)XKEHHH Hayku. [locTerneHHO BbI-
CTpauBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE:

* BbIpabaThIBaTh CBOU COOCTBEHHBIE OTBETHI HA OCHOBHBIE JKMU3HEHHBIE BOIIPOCHI,
KOTOPbIE CTABUT JIMUHBIHN )KU3HEHHBIH OIBIT;

* YYUTHCS MPU3HABATH MPOTUBOPEUMBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IJISIOB
Ha MUP, BO3MOXKHOCTh WX U3MEHEHUS,

* YYUTHCSI UCIOJIB30BaTh CBOU B3IJISIBI HA MUP I OOBSICHEHUS Pa3JIMYHBIX CH-
Tyarui, peneHus BOSHUKAIOMINUX POOJIEM U U3BJICUYCHHS )KU3HEHHBIX YPOKOB;

2) 0CO3HaBaTh CBOM WHTEPECHI, HAXOJIUTh M M3ydaTh B YYCOHHKAX IO Pa3HBIM
npeaMeTaM MaTepHall, UMEIOIINI OTHOIIIEHUE K CBOMM MHTepecam. Vcnoib30BaTh cBOM
WHTEPECHI JJIs BBIOOpA MHAWBUAYATHLHON 00pa30BaTEIbHON TPACKTOPHH, TOTCHIIHAIb-
HOM Oynymiei mpodeccuu U COOTBETCTBYIOIIETO TPOPUIBLHOTO 00pa30BaHMUS;

3) mpuoOpETaTh OMBIT YYACTHS B JACNIaX, MPUHOCAIIUX MTOJIb3Y JIFOISIM;

4) olleHUBATh KU3HCHHBIC CUTYAIlUH C TOYKU 3pCHUS 0€30IacHOT0 00pa3a KU3HH
U COXpaHEHUS 37J0POBbs. YUHUTHCS BHIOUPATH CTHIIb MOBEJCHUS, IPUBBIYKH, 00ECTICUH-
BaroIre 0e30IacHbIi 00pa3 KU3HU U COXPAHEHUE CBOETO 3/I0POBbS, a TAKXKe OJIM3KUX
JIOAEU U OKPYKAIOLINX;

5) o1leHMBATh IKOJOTHYECKUN PUCK B3aMMOOTHOIICHHH YeOBEKAa W MPUPO/IBI.
dopMUPOBaATH IKOJIOTHUECKOE MBIIUICHUE: YMEHUE OLICHUBATh CBOIO JIEATEILHOCTh U
MOCTYTIKH JAPYTUX JIFOACH C TOUKH 3PEHUS COXPAHEHUS OKPYKAIOIICH CPEIbl.

MeTanpeaMeTHble pe3yJbTaThl

MeranpenMeTHbIMUA pe3yJibTaTaMu W3ydeHusi npenmera «Dusuka» sBusercs
dbopmuposanue YY/I.

PeryasituBuabie YY /|

* CaMOCTOATENbHO OOHApYKMBaTh U (POPMYyIMPOBATH MPOOJIEMY B KJIACCHOM U
VMHAUBUAYaIbHON Y4EeOHOH 1eATeIbHOCTH.

* BoimBurate Bepcum pemieHusi MpoOJeMbl, 0CO3HABaTh KOHEUHBIN pe3yJbTarT,
BBIOMPATh W3 MPEAJIOKEHHBIX CPEJICTB U UICKATh CAMOCTOSITEILHO CPEACTBA TOCTHUKEHUS
LICJIN.

* CocTaBiATh (MHIMBUAYAIBHO UM B TPYIIIE) MJIaH PEIICHUS MPOOJIEMBI.

 PaGoras o npeanokeHHOMY U (WMJIM) CaMOCTOSITEIbHO COCTaBJICHHOMY IJIaHy,
MCIIOJIb30BaTh HAPSY C OCHOBHBIMU CPEACTBAMU U JIONOJIHUTEIbHBIE: CIPABOYHYIO JIH-
TepaTypy, pusznyeckue npudOpbl, KOMIBIOTED.



* [InanupoBaTh CBOIO HHAUBUAYATIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

* PaboTaTh MO CaMOCTOSITENIHHO COCTABIIEHHOMY TUIaHY, CBEPSASACH C HUM U LIEJIbIO
NEATEIbHOCTU, UCTIPABJISisA OMIMOKH, UCIIOIb3Ysl CAMOCTOSITEILHO MOJ00paHHbIE CPENICT-
Ba.

* CaMOCTOATEIBHO OCO3HABATH IMPUYNHBI CBOCTO YCIICXAa WJIM HCYCIICXAa U HAXO-
JAUTDH CITOCOOBI BbIXOJAa U3 CUTYallUN HCYCIICXaA.

* YMeTh OIICHUBATh CTENEHb YCIEITHOCTH CBOEH WHIAMBHUIyaIbHON 0Opa3oBa-
TEJIBLHON IEITEIHHOCTH.

 JlaBaTh OILIEHKY CBOMM JIMYHOCTHBIM KayeCTBaM M 4YepTaM XapakTepa («KakoB
s»), ONPEEATh HAIIPaBJICHUsI CBOETO PA3BUTHUS («KAKUM S XOUY CTaTh», «4TO MHE JJIS
ATOTO HAJIO CACIATHY).

Io3naBarteabHbie YY /|

* AHAIM3UPOBATh, CPABHUBATH, KIIACCU(PUIIMPOBATH U 0000IIATh U3yYEHHBIE MO-
HSATUS.

* CTpouTh JIOTUYHOE PACCYXICHHE, BKJIIOYAIONICE YCTAHOBJICHHUE MNPUYMHHO-
CIIEICTBEHHBIX CBSI3EH.

* [IpencraBnsaTe uH(GOPMAIMIO B BUI€ KOHCIIEKTOB, Ta0JIMI], CXEM, Tpa(UKOB.

* [IpeoOpa3oBbIBaTh MHPOPMALIUIO U3 OJHOTO BUJA B IPYrod U BHIOMpATh yJa00-
Hy10 114 ce0s popmy puKcalnuu U MpeacTaBlIeHUs] HHPOPMAaLIUH.

 Mcnosib30BaTh pazinuHble BUJIBI YTCHUS (M3ydaroilee, MPOCMOTPOBOE, 03HAKO-
MUTEIBHOE, IIOMCKOBOE), MPUEMBI CITYIIIAHUS.

» CaMoMy co3iaBaTh UCTOYHUKU MH(OpPMAIUU Pa3HOTO TUIA U VIS Pa3HBIX ay-
JTUTOPH, COOI0IaTh MpaBuiia HHOOPMALIMOHHONW 0€30MacHOCTH.

* YMETh MCHIOJIb30BaTh KOMIIBIOTCPHBIC 1 KOMMYHHKAIITHOHHBIC TCXHOJOI'MU KaK
HHCTPYMCHT I AOCTHIKCHHUA CBOUX ueneﬁ.

* YMeTh BBIOMpATHh aJIcKBaTHBIC 3aJadye MPOTPaMMHO-AMMapaTHbIe CPeICcTBa U
CEPBHUCHL.

Ipeamernsie YY /I

[Ipn oOydeHun (pu3MKe MEATEIBHOCTh, CBI3aHHAS C MPOBEICHUEM (PU3MUECKOTO
AKCIIEPUMEHTA, OKa3bIBAETCS KOMIUICKCHON. OHa BKIIFOYAET B ceOsI s OTAIOB: TUTAHH-
pOBaHUE, MOJIETUPOBAHKE, BBIIBUKEHUE TMIOTE3, HAOMI0/IeHHe, MoaA00p MpUOOpOB U
MOCTPOEHUE YCTAaHOBOK, M3MEpPEHUE, MPEACTaBICHUE U 0000IIeHne pe3yabTaTtoB. s
OCBOCHHMSI YKa3aHHBIX ATAllOB MPUMEHSETCS SKCIICPUMEHTAIBHBIN METOJT N3Y4YCHHS Pu-
3UYECKHX SIBJICHUM U MPOIIECCOB.

[Tpu moxaroroBke yuamuxcs 11 kmacca k caaue EI'D mo ¢usuke criemyer cdop-
MHPOBATh Y HUX YMEHHUE pEIIaTh SKCIIEPUMEHTaIbHbBIC 3aaui. B mponecce nux BbINOJI-
HEHMS MO>XHO IMOBTOPUTH 3HAYUTEIBHBIN 00bEM MPONICHHOTO Y4eOHOTO MaTepralia.

[Tpumep 3KCIEpUMEHTAIBHOTO 3a1aHUS

3akpernure k€100 B IITAaTHUBE M YCTAHOBUTE HAKIOH kEmo0a TakUM 00Opa3om,
4TOOBI MIAPUK MTPOXOAUI BCIO JUIUHY KEno0a.



Hcnonp3ys uMmeronye 3HaHusl, ONpeenTe: a) YCKOpEeHUe Miapuka; 6) cKopocThb
IapukKa B KOHIIE xke&nooa.

VYkaxuTe, Kak U3MEHSIOTCS Cleqyomue GU3nueckre BeIMYUHBI IIPU IBUKEHUU
nIapuKa BBEpX IO KEM00Y: a) CKOPOCTh; 0) YCKOPEHHUE; B) NOTEHIMAIbHASL SHEPTHUS; T)
UMITYJIbC; /1) KUHETHYECKasi PHEPrus; €) MOJIHAs MEXaHWYECKas 3HEPrusl B PEeabHBIX
YCIIOBHSIX (C YUETOM TPEHUS); K) MOJTHAS MEXaHUYECKasl SHEPTHSI B UACAIbHBIX YCIOBH-
ax (0e3 yuéTta TpeHwHs).

Pemenne sxcnepuMeHTaNbHBIX 33/1a4 (OPMUPYET Y YUAIIUXCs CIACAYIONINE yMe-
HUS:

¢ IIPOBOAUTD H&6JIIOI[CHI/IH H OIIKMCBIBATDL UX,

® 3agaBaThb BOIIPOCHI U HAXOJWUTDH OTBCTHI HA HUX OIIBITHBIM HYTéM, T. €. INIAaHUPO-
BaTb BBLIITOJIHCHUC HpOCTGﬁIHHX OIIBITOB,

* MPOBOJUTH MpPSIMbIE U3MEPEHUS MPHU MOMOIIM HauOOJIee YacTO UCHOJIb3YEMBbIX
pUOOPOB;

* IPEJCTABIIATH PE3YJIbTAaThl U3MEPEHUN B BUJIE TAOJINLL;

* IeJ1aTh BBIBOJIbI HA OCHOBE HAOJIIOICHUI;

* HAXOJIUTh MPOCTEUIIINE 3aKOHOMEPHOCTU B MPOTEKAHUU SIBICHUU U OCO3HAHHO
UCIIOJIb30BaTh WX B TOBCEJHEBHOW KHU3HU, COOJIOAAs pa3yMHbIC IMpaBUia TEXHUKHU
0€30MacHOCTH U MTPOTHO3UPYS MOCIIEACTBUS HEMPABUWIBHBIX ICHUCTBUM.

BrinonHenne 1abopaTopHbIX paboT (U3HYECKOro MpaKTUKyMa JOJKHO ObITh
CBSI3aHO C OpPraHU3aIMEld CAMOCTOSITEIbHOW W TBOPYECKOW AEATEIBHOCTH YYAIIUXCS.
Bo3MosxHBIN BapuaHT MHAMBUIYATIHU3AIMU PaOOThl — 3TO MOAOOP HECTAH/IAPTHBIX 3a-
JAaHUN TBOPUECKOTO XapaKTepa, HalpuMep MOCTaHOBKA HOBOW JIaDOpaTOpPHOU pabOTHI.
OpurnHaIbHOCTh TAKOTO 33JlaHUs 3aKJIOYAETCS B TOM, YTO yYalllUiCsl IEPBBIM COBEP-
IaeT onpeaea¢HHble NEUCTBU 10 BRIMOIHEHUIO TabopaTopHbli paboThl. [Ipu sTOM pe-
3yJIbTaT €ro 3KCIIEPUMEHTAIBHOM JEATENBbHOCTH MEPBOHAYAJIBHO HEU3BECTEH HU €MY,
HU YUYUTEIIO.

daxkTHUECKH 37€Ch MPOBEPSIETCA HE CTOJIBKO 3HAHME KaKOTo-JIn0o (PU3NUEecKOro
3aKOHA, SIBJIEHUS MJIM MPOLECCA, CKOJIBKO CIIOCOOHOCTh y4allerocs: K IOCTaHOBKE U BbI-
MOJIHEHMIO (pu3nueckoro skcnepumenTa. [IpoBens ceputo HEOOXOAUMBIX U3MEPEHUN U
BBIYMCIICHUI, OH OLIEHWBAET MOTPEIIHOCTH U3MEPEHHUN W, €CIIM OHU HEJIOIYCTHMO BeE-
JIMKHU, HAXOJIUT OCHOBHBIE HCTOYHUKHU OLIMOOK U MPOOYET UX yCTPAHUTh.

JpyruMm ydammMmcs Kiacca MOXKHO MPEIJIOKUTh WHIUBUIYaIbHBIC 3aJlaHUsI HC-
CJIEIOBATENBCKOTO XapaKTepa, B XOJAE BBIMOJHEHUS KOTOPHIX OHU MOJIy4aT BO3MOXK-
HOCTb OTKPBITh HOBBIE, HEU3BECTHBIC 3aKOHOMEPHOCTH WJIH JIaXKE CO3/1aTh U300pETEHHE.
CamoCTOSITEIbHOE OTKPBITHE U3BECTHOTO B (PM3UKE 3aKOHA WM «U300pPETEHHE) CIIOCO-
0a u3MepeHus: PU3NUECKON BEIIMUYMHBI SBISIETCS OOBEKTUBHBIM JOKa3aTEILCTBOM CIIO-
COOHOCTH yYalllUXCsA K CaMOCTOATEIIBHOMY TBOpUYecTBY. B pesysnbpTare Takoi nesreinb-
HOCTH Y HUX (POPMHUPYETCSI YBEPEHHOCTh B CBOMX MHTEIJICKTYAIbHBIX CIIOCOOHOCTSIX.

B npouiecce skcriepuMeHTaNBHOTO HCCIeA0BaHUs (PU3NUECKUX SABJICHUH (TIporiec-
COB) M 0000IIEHUS OJYYEHHBIX PE3YJIbTATOB YUAITUECS JOJKHBI HAYUUThCS:

* yCTaHaBJIMBAaTh (DYHKIIMOHAJIBHYIO CBSI3b U B3aUMO3aBUCHUMOCTD SIBJIEHUU (TIPO-
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1IECCOB);
* MOJICJIUPOBATH SIBJICHUS (ITPOIIECCHI);

* BBIJBUTATh TMIIOTE3bI, SKCIIEPUMEHTAIBHO NPOBEPITH UX U MHTEPIPETUPOBATH
ITIOJTyYEHHBIE PE3YJIbTATHI;

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

Kommynukatususie YV /|

* OrcranBasi CBOIO TOYKY 3PEHHMsI, MPUBOIUTH apTyMEHThl U MOATBEPKIATh UX
(dhaxTamu.

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

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

* PaznnyaTh B TMCbMEHHOM U YCTHOM pe4yd MHEHUE (TOYKY 3pEeHUs), JOKa3aTelb-
CTBa (apryMeHTHI, (PaKThl), TUIIOTE3bl, AKCHOMBI, TEOPHH.

* YMeTh B3IIIHYTh HAa CUTYyallUuIo C WHOM IMO3NIHHN U JOIOBApUBATHCA C JIFOAbMHU,
MPUACPIKUBAIOIIUXCA MHBIX TOUCK 3PCHUA.

[IpenmeTHBIE PE3YIILTATHI
BBIITyCKHUK HAYyYUTCS:

* JEMOHCTPUPOBATh HA IMPHUMEPAX POJIb U MECTO (PU3HKK B (POPMHUPOBAHUU CO-
BPEMEHHOU HAy4YHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B [IPAKTHUYECKOU JEATEIBHOCTH JIFOJIEH;

* IEMOHCTPHUPOBATh Ha MPUMEpaX B3aUMOCBSA3b MEXAY (PU3UKON U JPYTUMU €C-
TECTBEHHBIMU HAyKaMU;

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

* UCMOJIb30BaTh MHGOPMAINIO (PU3NYECKOTO COJICpKaHUS TPU PEUICHUU y4deo-
HBIX, MMPAKTHYECKUX, MPOCKTHBIX M MCCIIEIOBATEILCKUX 3a/1ad, HHTErpupys nHpopma-
A0 W3 PA3IMYHBIX HCTOYHUKOB U KPUTHUICCKU € OIICHUBAS;

* pa3M4aTh U yMETh UCIOJIh30BaTh B YUEOHO-HCCIEAOBATEIHCKON AEITETLHOCTH
METO/Ibl HAYYHOT'0 MO3HaHUs (HAOI0IeHNEe, ONUCaHne, U3MEPEHHE, SKCIICPUMEHT, BhI-
JIBMKEHUE TUIIOTE3bl, MOJICTUPOBAHUE U Jp.) U (POPMBI HAYYHOTO MO3HAHUS ((PaKThI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAYYHOM TMTO3HAHUU;

* IPOBOJIUTH MPSIMbIE U KOCBEHHBIC U3MEHEHUs (PU3UMYECKUX BEJIMYMH, BHIOMpas
HU3MEpUTEIbHBIE TPHUOOPHI ¢ YIETOM HEOOXOIMMON TOUHOCTH W3MEPEHHM, TUNIAHUPOBATh
XOJ WM3MEPEHUM, IMOJy4YaTh 3HAYCHUE H3MEPSEMON BEJIIMUYMHBI U OLIEHUBATH OTHOCH-
TEJHLHYIO TIOTPENTHOCTD 110 33JJaHHBIM (hOpMYyJIaMm;

* MIPOBOJUTH HUCCIENIOBAHUS 3aBUCHMOCTEH MEXAYy (PU3NYECKUMHU BEIMYMHAMMU:
IIPOBOJIUTH U3MEPEHHUS U OIPEEIIATh HA OCHOBE UCCIIEAOBAHMS 3HAYEHUE [1apAMETPOB,
XapaKTEepU3YIOLIUX JaHHYI0 3aBUCUMOCTb MEXKIY BEJIMYMHAMM, U JI€JIaTh BBIBOJ C YUE-
TOM MOTPELIHOCTH U3MEPEHUM;



® HUCIIOJIB30BATh A OIIMCAHUA XAPaKTCpa HPOTCKAHHA (1)I/IBI/II-ICCKI/IX mpoueccCCcoB
(I)I/IBI/I‘IGCKI/IG BCJIMYMUHBI U ACMOHCTPHUPOBATE B3aUMOCBA3b MCXKAY HUMMU;

* WCIIOJIb30BATh JJIsl ONKCAHUS XapakTepa MPOTEKaHUs (PU3NYECKUX IPOLIECCOB
¢bu3znyeckre 3aKOHbI ¢ y4ETOM IPAHULL UX TPUMEHUMOCTH;

* pemaTh Ka4yeCTBEHHBIE 3a/1aud (B TOM YHCIIC M MEXIPEIMETHOTO XapaKTepa):
UCTIONB3YsS MO, (PU3NICCKUE BEIMYMHBI M 3aKOHBI, BHICTPAaWBaTh JIOTHUECKUA BEp-
HYIO IIETI0YKY OOBSICHEHHU (I0Ka3aTeNIbCTBA) MPEJIOKEHHOTO B 3a/1a4e Impoiiecca (sB-
JIEHUs);

* pemaTh pacuéTHbIE 3a/1a4U C SIBHO 33JaHHOMN (PU3MUECKON MOJIEIIBIO: HA OCHOBE
aHaJli3a YCJIOBUA 33/1a4U BBLICTATH (PU3HUECKYIO MOJEIb, HAXOAUTh (PU3NUECKUE BEITH-
YHHBI U 3aKOHBI, HEOOXOUMBIE U JOCTATOYHBIC [l €€ PEIICHHUs, TPOBOJAUTH PACUEThI U
IIPOBEPSATH IOJTYUYCHHBIN PE3YyJIbTaT;

* YUUTBIBATh I'PaHUOBI IIPUMCHCHUS H3YUYCHHBIX (1)I/I3I/I‘-ICCKHX MOIIGJ'ICﬁ IIpu pc-
111(504041 (1)I/I3I/I‘-ICCKI/IX H MCKIIPCAMCTHBIX 3aaa4,

* HCIOJIb30BaTh UH(OPMAIMIO U MPUMEHSTh 3HAHUS O MPUHIMUIIAX PadOTHI U OC-
HOBHBIX XapaKTEPUCTUKAX U3YUYEHHBIX MAaLINH, IPUOOPOB U IPYIHMX TEXHUYECKHUX YCT-
POWCTB Ui pEIIEHUsI IPAKTUUECKUX, Y41eOHO-HCCIeA0BAaTEIbCKUX U IPOEKTHBIX 3a/]1a4;

* UCIOJIb30BaTh 3HAHUS O (PUBNYECKUX OOBEKTaX M Ipolieccax B MOBCEAHEBHON
KU3HU JUIsl o0ecriedeHus: 0€30MacHOCTH PU OOpaIllleHUH ¢ TpUOOpaMu U TEXHUYECKH-
MU yCTPOMCTBAMHM, JUIsl COXPAHEHUS 30POBbSI M COOJIOJACHHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH cpelie, JUisl IPUHATHS PEIICHUN B TOBCEIHEBHOM KU3HH.

BBIHyCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUHUTBCS:

* IOHUMATh U OOBACHATDH LIEIOCTHOCTh (PU3UUYECKOIN TEOPUH, pa3indaTh IPaHULIbl
e€ IPUMEHUMOCTH U MECTO B PSIAY APYTUX (PU3NUECKUX TEOPUH;

¢ BIaACThb HpI/IéMaMI/I IMOCTPOCHUA TCOPCTHUYCCKUX JOKA3aTCILCTB IMPOTCKAHUA
(IJI/IBI/ILIGCKI/IX SIBICHUM U IIpOoHECCOB Ha OCHOBC IIOJIYYCHHBIX TCOPCTHYCCKUX BBIBOJOB H
JOKa3aTCJIbCTB,

* XapaKTEpPHU30BaTh CUCTEMHYIO CBS3b MEKJY OCHOBONOJArarOUIMMU HAyYHBIMHU
MOHATUSIMU: TIPOCTPAHCTBO, BpeMsi, MaTepusl (BEIIECTBO, MOJIE), IBHKEHHUE, CHIIA, SHEP-
THS;

b

¢ BbIAIBHUT'AaTh THIIOTC3bI HA OCHOBC 3HAHH OCHOBOIIOJArarOmux 3aKOHOB,
* CaMOCTOSTCIIbHO INIIAHUPOBATh U IIPOBOANUTDH (1)I/ISI/I‘ICCKI/I€ OKCIICPUMCHTEI,

* XapaKTepHU30BaTh TJI00ATBHBIC TPOOJIEMBI, CTOSIIHE TEPEN UYETOBECUYCCTBOM:
SHEPIeTUUYCCKHE, CHIPhEBBIC, DKOJIOTHYECKUE, — M POJIb (PU3HKU B PEIICHUU ITHX IIPO-
oeMm;

* pemIaTh MPaKTUKO-OPUEHTHPOBAHHBIC KAYeCTBCHHBIC U PAaCUETHBIC (HM3HYCCKUE
3a/1auu ¢ BHIOOPOM (PH3UYECKON MOJENHU, UCTIONB3YST HECKOJIbKO (PM3UYECKHX 3aKOHOB
uin (opmysi, CBS3BIBAIOIIMX HM3BECTHHIC (PU3MUYECKHE BEITUYMHBI, B KOHTEKCTE MEXK-
MPEAMETHBIX CBSI3EH;

* OOBSICHATH MPUHITUIIBI Pa0OTHl U XAPAKTEPUCTUKN M3YYEHHBIX MAIWH, TPUOO-
POB ¥ TEXHUYECKUX YCTPOUCTB;



* OOBSICHATH YCIOBHS MPUMEHEHUS (PU3NUECKUX MOJIENEN MPHU peleHun pusnye-
CKUX 3aJ]la4, HaXOJUTh aJeKBAaTHYIO MPEII0KEHHON 3aaue GU3NUECKYI0 MOJEIb, pas-
pemaTh NMpo0IeMy Kak Ha OCHOBE MMEIOUIMXCS 3HAaHUM, TaK M IPU MOMOIIA METOJIOB
OLICHKHU.

Coaep:xkanue Kypca
10 KJIACC

Paznen 1. MEXAHHUKA (13 v)

Kakoe nBmxeHHe Ha3bIBaeTCA PaBHOYCKOPEHHBIM? Kak M3MEHSETCA CKOPOCTh MPSIMO-
JMHENHOTO PaBHOYCKOPEHHOTO IBIKEeHUs? Kak mpeacTaBuTh rpauuecku paBHOYCKO-
pEeHHOE MpAMOJUHENHHOE NBMKeHHe? JlelcTBHEM KaKuX CHJl OOBACHSETCS XapakTep
JIBHKEHUS MOJIBEIIEHHOTO HAa HUTH mapuka? OT 4ero 3aBUCUT €ro LEHTPOCTPEMUTENb-
Hoe yckopenune? KakoBa mpupopaa cui tpenusi? Kakue CymiecTByrOT CocoObl YMEHb-
IICHUS U yBeJndeHusl TpeHus? Kakue Buabl TpeHUs: BaM M3BECTHBI? OT KaKUX BEJIUYUH
3aBUCAT Pa3lIMYHbIC BUABI CUJI TpeHUA? UTO Takoe MMITYJIbC TEJIa U UMITYJIbC CUibl? B
Y€M pa3IMyve BHEUIHUX U BHYTPEHHUX CHUJI, ICUCTBYIOIIMX B cUcTeMe Ten? B uém 3a-
KJIFOYAETCSl 3aKOH COXPaHECHUs UMITyJibca? Kak MpUMEHNTH €ro U1 OMUCAHUSI pEaKTHB-
HOT'O JIBIKEHUS?

Paznen 2. MOJIEKYJIAPHASA ®U3UKA. TEPMOJANHAMMUKA (8 1)

Kakune mapaMeTpsl ONHUCHIBAIOT COCTOSIHUE UACAIBHOIO ra3a? Yrortakoe yHHUBepcaabHas
razoBas nocrtosiHHas ?Kak 3anuceiBaercs ypaBHeHue Menaeneesa — Knaitnepona?dro
Takoe ra3oBble 3akoHbI? Kakol mporecc Ha3bIBaeTCs: a) U30TEPMUUECKUM; 0) U30X0p-
HbIM; B) n300apHbIM? Kak mpoBepuTh Ha OMBITE BBINOJTHEHHE 3akoHa I eii-JIroccaka?
Kakoi1 nap Ha3biBalOT HachIleHHBIM? UTO Takoe auHamuyeckoe paBHoBecue? IIpu ka-
KHX YCJIOBHUSIX BO3MOKEH Ipouecc KuneHus? YTto Takoe abCoIOTHASL U OTHOCUTEIbHAS
BlIaXHOCTh Bo3ayxa? Kak paboraer ncuxpomerp? Uto nzyyaer tepmoaunamuka? Yro
TaKo€ BHYTPEHHsIS dHEprus tena? UeM onpenensercss BHyTPEHHSIS SHEPTUs UIEATBHOTO
raza? Yro noHMMaroT noj padboToil B TepMOJUHAMUKE?

Pa3nea3. DJEKTPOTMHAMMKA (13 u)

UTo Ha3bIBAIOT BOJIBT-aMIIEPHON XapaKTEPUCTUKOW MpOoBOJHUKA? UTO TaKoe 3JEKTpH-
Yyeckoe conpoTtuBiieHre? OT KaKuX BEJIMYMH OHO 3aBUCUT? UTO yTBepkaaeT 3akoH OMa
Uit ydacTka nenu? Kak Ha OomnbITe MpOBEPUTh OCHOBHBIE 3aKOHOMEPHOCTH IOCJIEI0BA-
TEJIBHOTO U MapaJUIEIbHOTO COEANMHEHHUS] PE3UCTOPOB U CHPABEAJIUBOCTH (HOPMYI ISt
pacy€Tra SKBHUBAJIEHTHOTO COMpPOTUBIEHUs? UTO Takoe paboTa 3JEKTPUYECKOro TOKa?
Kak paccuutars MOITHOCTH TOKA?

Uro yrBepxknaer 3akoH J[xoyns — JleHna?Kak Ha mpakTUKe ONpENENIUTh 3HAUYCHHE
OJIC ncroynuka Toka? MOXHO JIM KOCBEHHBIMU M3MEPEHUSIMU OIPENEITUTh 3HAYEHUE
BHYTPEHHETO CONPOTUBJIEHUS UCTOYHUKA TOKA?



11 KJIACC

Paznen 1. DJIEKTPOTUHAMMEKA (10 1)

Kak 00bsacHUTH B3auMOI€HiCTBHE MPOBOJIHUKOB C TOKOM? UTO Takoe MarHUTHOE mose?
KaxoBsl ero xapakrepuctuku? Yto Takoe MarHuTHas UHAYKIUA? 1Ipyu Kakux ycioBUsSX
B 3aMKHYTOM MPOBOJHUKE BOZHUKAET MHIYKIIMOHHBIN TOK?

Paznes 2. KOJIEBAHUSA U BOJIHBI (10 u)

Yro Ha3bIBAIOT MeXaHUUYECKUMHU Kosiebanusmu? Kakue Bunbl konebanuii ObiBaror? Ka-
KOBBI YCJIOBUS UX BO3HUKHOBeHUs? UTo Takoe MasTHUK? Kak ommcarh nBUKEHHE Ma-
TeMaTH4ecKoro masTHuka? Kak onmpenenuts BEIWYMHY YCKOPEHMsI CBOOOAHOIO Maje-
HUS NPU MOMOLIM HUTSHOTO MasTHUKA? YTO HA3bIBAIOT MEPEMEHHBIM 3JIEKTPUUYECKUM
TOKOM M KaKOBBI YCIIOBUSI €70 CYIIECTBOBAHUA?

Kak Maremarnuecku Onucath BBIHYXACHHBIE 3JEKTpuUeckue KojeOanus? UYto Takoe
aKTUBHOE CONpOTUBIICHHE Lienn? Kak onpenenuTs 3HaueHus1 CUJIbl TOKA, HAPSYKEHUS U
MOIIIHOCTU B LEMU NEpeMEHHOro Toka? KakoBbl ycI0BUsS BOZHUKHOBEHUS PE30HAHCA B
ANEKTPUUECKOM KosiebaTeapHOM KOHType? Kakum 00pa3oM sBIEHHE 3JIEKTPUUYECKOTO
pPE30HaHCa UCIIONb3YETCS?

Kakne maremaTHuecKkue ypaBHEHHUs OIKCHIBAIOT BBIHY)KJICHHBIE 3JIEKTPUUYECKUE KOJIE-
0anua? Kakumu nmpeumyliecTBaMu 00JiajaeT MEpEeMEHHbI TOK B CPaBHEHUU C MOCTO-
AHHBIM? Kak IpoucXoauT reHEepHpOBaHUE IEPEMEHHOIO 3JIEKTPUYECKOro Toka? Jlms
4ero npeaHasHadeHbl TpaHcpopmaTopsl? B 4éM 3akioyaeTcs NpUHLINI UX JEHCTBUSA?

Pa3nen 3. OIITUKA (8 )

Kax ompenenuTs ONMBITHBIM MyTEM BEIMYMHY OTHOCHTEIIBHOTO TOKAa3aTess MpeaoMIIe-
Husa crekia? Kak onpenenuTs ONBITHBIM MyTEM BEJIMYUHBI ONTHYECKOW CHIIBI JIMH3bI?
Kakue cymecTByroT MeTOIbI omnpesiesieHnsi (OKyCHOTO pacCTOSHUS COOMpArOIIeH JINH-
3617

Y4eOHO-TeMaTHUeCKOe TNIAHMPOBAHNE

10 kaace
Neo | Ha3zBaHue TeMBbI KonngecTBo
4acoB
1. | Pasmen 1. MEXAHUKA 13
2. | Pazgen 2. MOJIEKVIJISIPHAS ®U3UKA. TEPMOJMHAMUKA 8
3. | Pazgen 3. DJIEKTPOJIMHAMUKA 13
Bcero 34
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11 kaacc

Ne /i1 | Ha3Banue Tembl KonuuecTBo
4acoB
1. Pazpen 1. DJIEKTPOJMMHAMUKA 10
2. Paznexn 2. KOJIEBAHU A 1 BOJIHBI 10
3. Pasnen 3. OIITUKA 8
8. Paznen 4 [IOBTOPEHUE 6
Bcero 34

DopMbI KOHTPOJISA
B nocoOuu npeanararotcs mpuMepHbIe BAPUAHTHI KOHTPOJIBHBIX paboT K Kypcam (pu3u-
ku 10 u 11 kmaccos, pazpadborannsie B popmate EI'D u B kimaccuueckom gopmare u uc-
MOJIb3YEMBIE aBTOPAMHU MPHU 00yueHUH ydammxcs. Kaxapiil yauTenb MOXET BOCIIOIb30-
BaThCs BapHaHTaMU, B3SITBIMU U3 JAPYTUX MOCOOMI MM COCTaBICHHBIMUA CAMHM y4YUTE-
JEM.

KonTpoabHasi pabora no reme «3aK0HbI NIOCTOSIHHOTO TOKa» B popmate EID
(10 kacc)

Bapuanr 1

1. Ha pucynke un3o0paxé&Hn rpaduk 3aBUCUMOCTH CUJIBI TOKA B POBOJIHUKE OT Ha-
NPSKEHUS MEXAY ero KoHuamu. Onpenennure, 4eMy paBHO COITPOTUBIIEHUE TTPO-
BOJTHUKA.

I, MA A

N A&~ D

g 9 i
U, B
I'padux 3aBHCMMOCTH CHJIbI TOKA B MPOBOHUKE OT HANIPSIKEHUS MEKIY €ro KOH-
HamMu

OrtBer: Owm.

2. Ha pucynke 2 npuBejieHa cxeMa 3JIeKTPUUECKOM 1eMu, COCTOSIIIas U3 UCTOUYHUKA
TOKa, JIByX PE3UCTOPOB U JIBYX UJCaTbHBIX BOJLTMETPOB. [lokazaHue nepBoro BoJbT-
Metpa coctapisieT 100 B. Onpenenure nokazanre BTOPOro BOJIbTMETPA.
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(Y2

2 Om
—{) —

©»

Cxema 3JIeKTPUYECKOM Ienu

OtBer: B.

3. B cxeme anekTpruueckoi 1enu, n300paxxEéHHON Ha pUCYHKE 3, WealbHbIA 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.

S

Cxema 3JIeKTPUYECKOM Lenu

OrtBer: B.

4. ConpoTUBJIEHUE KAXKIOTO PE3UCTOPA B AJIEKTPUUECKOU LIETIH, CXeMa KOTOPOM Mo-
Ka3zaHa Ha pucyHke 4, papHo 100 OM. Y4acTOK NOAKIIOUEH K UCTOYHUKY ITOCTOSIHHOTO
HarpsoKeHus: BeiBogaMuAun B. Hanpsbxkenue Ha pesuctope R4 pasno 12 B. YUemy paBHO
Hanpsokenue UAB Mex Ty BbIBOJIaMU 11€Tn 7

R, R3
A | {1 T | B
R; Ry R

Cxema 3JIeKTPUYECKOH Lenu

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?

12



0 1 2 u,B

BosbTamnepHasi XapaKTepUCTHKA Pe3ucTopa

OtBer: JIx.

6. Pesuctop conpotusieHruemM 2 OM MOAKIIOYEH K UCTOYHUKY MTOCTOSTHHOTO Hampsi-
xenwust. [lapaienbHo 3ToMy Pe3UCTOPY MOAKIIOUHIA JPYTOH Pe3UCTOP COMPOTHBIICHHU-
eM 4 OM. Bo ckoJIbKO pa3 mpu 3TOM U3MEHUIACh MOITHOCTh, BBIICIISIIOIIASCS HA y4acT-
K€ IIeTTH, KOTOPBIA COCTOUT U3 PE3UCTOPORB?

OrtBeT:

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

e
Y,

R R
— L F——1 1

a

R b R

— " 1
Cxema 3JIeKTPUYECKOM Lenu

JI71d KaKoM BEJTMYHUHBI OMIPEICIIMTE COOTBETCTBYIOIINN XapaKTEP U3MECHCHU:
1) yBenuuurcs
2) yMEHBIIUTCSA
3) HE UBMEHHTCS

3anuiurte B TaONMILy BEIOpaHHbIE TUGPHI IS KaxA0W GU3NYECKON BETUYHUHBI.
[{udpel B OTBETE MOTYT MOBTOPSITHCSL.

Cwuna Toka | Hanpsixenune U

8.K ncrounuky Toka nmoJicoeIuHEéH pe3ucTop conpoTuieHueM R. Kak uzmenstes
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 MKaJlbl 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-
JUYECTBa TEIIOTHI? BO CKOJIBKO pa3 pa3nuyaroTcs TEMIOBbIE MOIIHOCTH B PE3UCTOPAX
conpotuyiieHuamMu 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:
3amanus Ne 1—6 onenuBarorcsa B 1 6aim, 3aganus Ne 7—9 — B 2 Ganna, a 3agaHus
Ne 10, 11 — B 3 Gaia.
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Hroro 3a paboty: 18 Gannos.
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