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Padouas nporpaMMa Ha YpoRrme cpeduerc obiero obpasoBidHs o SICKTHEHOMY
ypey «/laBopaTopHuiii npakrHEyM 0o (H3HKCR COCTARIENA HA OCHOBE NIMIGKEHEE ¢
Tpefonalui K Pe3yILTaIEM  OCBOSHMA  OCHOBHOH ofpREoRL e BHOH  TPOrpaMmsl,
NpeacTamIen el B

- enepatnirod sakons Poccniicroil @eacpauns ot 29.1 22012 M 273-003 « 00
obpazoBaHHE B PoccHidckoi DouspaiHims: ¢ HiM.]

- - Mpereaze Munserepcrsa npoceeticHi PO o1 [2 08,2022 K732 «0 pnecennn
HIMCHCHWIL B QEIepanuii rocyAapcTBEHHbIA COPajloBaTedbHbI CranlapT cpeaHero
OBIErD OOPEIORAHNL, YTREPAGIeHNLA NPHEAZ0M MUHNCIepeTBa 0fpaioBaHas 1 HAYKH
Pocouiicwotdi denepaums ot 17032002 Ne 4130

= Ipukaze MusucrepeTna npocecwerna PO or 23112022 NelOld «06

CyTpepriienuy  (pEacpaneHod  oOpAoBATEABHOH  MPOrpaMabl  CPEIIETD  ODLISND
CDPATORANN A,

- Kontenuue  npenojgananws  yuefHoro  npeamera «buzpgan s
OOpasoBaTenBHLIX  oprannzanuax Pocewiicxoll DoiepallHH, PeaTHIYHALNE COCHOBILE
GOEOBpE BTSN RIS MpoTpaMMel. Yreepsrtena Pemenned  Konnersn MunncTepetna
npocsemeana Poconiickoi Meacpaumy npoToson or 3 degadps 2009 r Mo [K-38m;

- TMonoseni 0 NOPILIKES TERYIIST0 KOHTPOIR ¥ CUEBaeMOcTH 1 NPOMCHN TOUHOH
ATTECTALMH OOYHAIOLINNGA Mo 0CHOBROH obpazonarenLHofl MpoTrpaMsMe CpeyHero admero
afpazorain B obncoSpazopate bioy Hues THY, yrecpsieHHOTO peIllcHtcy Y HeH0TO
cosera THY (mpotokon or 14.07.2022 Mo 10-10u];

- YyeSHOM Tnane obweebpatonatenwhoro nHoes THY ma 2023 2024
yuefiiil roi, @ TAKKe ¢ yueTom pabouci mporpavye socnuanus - laue THY,

Cpok peandsanegn paiioucit nporpasyel — 2 roJa.

Pafouas nporpamMya paccMoTpeii HI 3acediuH UHETOROH KOMHCCHH yEHTeTeH
COTSCTECHHD — HaN YL LHEITR

MpoTokon Kl 1 o 25.06.2023r,
PyropoauTeds [TK 1.3, Caduapranvena

WTBEFA L

FaMecTHTENE AMperropa no ¥BP A0 Tk Byracea

Pabouyio nporpaMyy paspatorat: yauTean dnsen AN Poiknrosa



INOACHUTEJBHASA 3AIINCKA

JlabGopaTopHbIil TpakTUKYM MO (GU3HKE SBJISETCS HEOTHEMJIEMOM YacThlOo Kypca
¢busuku. SIcHoe W TIIyOOKOE€ YCBOEHHWE OCHOBHBIX 3aKOHOB (PU3MKH U €€ METOJIOB
HEBO3MOXKHO 0€3 paboThl ¢ (u3MUecKUM 000pyI0oBaHHEM, 0€3 CaMOCTOSTENIbHBIX
pPaKTUYECKUX 3aHsATUH. B nmabGopaTopHBIM MPaKTHUKyM BKIIOYEHBI PaOOThI, KOTOPHIE
MO3BOJISIT, C OJTHON CTOPOHBI, TIOBTOPHUTH, YIIIYOUTh W OOOOIIUTH OCHOBHBIC BOIIPOCHI
IIPOMIEHHOTO Kypca, a ¢ APYrol CTOPOHBI — AaAyT BO3MOKHOCTb BECTH ITPAKTUYECKHE
3aHITHS Ha HOBOH, 00Jiee BHICOKOM 3KCIEpUMEHTAIBHON 0a3e, ueM Ta 0a3a, Ha KOTOpOi
cTposATcst PpoHTaTBHBIE PAOOTHI.

Oco0oe BHHMaHHE YJAEJIEHO TEOPETUYECKOMY OOOCHOBAaHUIO TPUMEHSAEMbBIX
AKCIIEPUMEHTAIBHBIX METOJIOB, BOIIPOCaM 00paOOTKHU pe3yabTaTOB H3MEPEHUN U OLEHKU
ux mnorpemHocreid. OmnucaHue Kaxaod gabopaTopHOl pabOThl HayMHAETCS C
TEOPETUYECKOr0 BBEJICHUs. B 3KCIiepuMEHTaNbHOM YacTH KaXKI0W pabOoThl MPUBOASTCS
OMHMCAHUSI  JIKCIIEPUMEHTAJIBHBIX YCTAHOBOK M 3aJaHusi, pErjaMEHTUPYIOIINE
MOCJIEIOBATEIHLHOCTh PA0OTHI YHAIIUXCS TIPH MPOBEACHUN U3MEPEHU, PEKOMEHIAIIUH 110
MeTo/aM 00paOOTKU M TIPEJICTABIICHUS PE3yJIbTaTOB. B KOHIE onmucaHuii npejiaraTcs
KOHTPOJIbHBIE BOMPOCHI, OTBETHI HA KOTOPHIE YUAITUECS JOJKHBI TOATOTOBUTH.

Pabouas mporpamma Kypca «JlabopaTOpHBIM MPAaKTUKYM 10  (U3UKE»
o0ecIeynBaer:

- peanu3anuio MPaKTUKO-OPUEHTHPOBAHHOTO TOIXO0Ja B IPENOJaBaHUH,
CHUCTEMHOCTh Y HETIPEPBIBHOCTh MPUOOPETEHNS 00yUYalOIUMHUCS 3HAHUI U (HOPMUPOBAHUS
y HUX HaBBIKOB B 00JIaCTH (PU3MUYECKOTO MPAKTUKyMa C YYETOM TPEEMCTBEHHOCTH C
YpPOBHEM OCHOBHOro oOmiero oOpa3oBanus, QeaepanbHOil pabouyeld mporpaMMbl
BOCITUTAHUS;

— dbopMHpoBaHKE JTUYHOCTH OO0YYaEMOTO C BBICOKMM YPOBHEM KYJBTYPHI U
MOTHBAILIUU BeJIeHUSI O€30MacHOI0, 3J0POBOI0 U SKOJOTHMUYECKH 1ieJIecoo0pa3Horo odpasza
KU3HH,

- B3aMMOCBSI3b JIMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX PE3yIbTaTOB
OCBOEHHUsI ydyeOHoro mpeamera «JlabopatopHblii mpakTUKyM 1O (U3UKE» Ha YpPOBHE
cpeaHero o0IIero 0opa3zoBaHus;

- MOJATOTOBKY BBIMYCKHUKOB K PEIICHUIO aKTyaJIbHBIX MPAKTUYECKUX 3a7a4 B
ITOBCEHEBHOM KU3HU.

OBILIAA XAPAKTEPUCTUKA JJIEKTUBHOI'O KYPCA
«JIABOPATOPHBIN MPAKTUKYM IO ®U3UKE»

®du3uka - OKCIepUMEHTaJbHAas  Hayka, KOTOpas  OCHOBBIBAaeTCS  Ha
AKCIEPUMEHTAIIbHO YCTAaHOBJEHHBIX (akTax. OHU MpUOOpeTaroT 0COO0YH IEHHOCTD,
KOTJIa BBIPKAIOT (PU3NYCCKUE BEITUYMHBI YHCIAMH, TOJy4aeMbIMH B pe3yibTare



u3MepeHun. BaxxHenmen cOCTaBHON 4acThIO Kypca SIBJIIETCS UCITOJIb30BAHUE PEATIbHBIX
(u3NYECKUX IKCTIEPUMEHTOB.

B ocHoBy kypca «JlabopaTOpHbIi MpakTUKyM IO (PU3HKE» CpPEAHEH ILKOJIbI
IIOJIOKEH PAJ UACH, KOTOPBIE MOXKHO PACCMAaTPUBATh KaK MIPUHIUIIBI €0 IIOCTPOCHHUS:

WUnes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pas3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHON (PUBUKH.

Wnes eenepanruszayuu. B cOOTBETCTBUU ¢ HEN MaTepuai Kypca 0ObeIUHEH BOKPYT
¢usznyeckux Teopuil. Bemymmm B Kypce sBiseTcs (popMHpOBaHHE MPEICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIECTBE U MOJIE.

Unes rtymanumapusayuu. EE peanuzauus NOpeAnosaraeT HCIOIb30BaHUE
TYMAaHUTAPHOIO MOTEHIMaNa PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKHU C
pa3BuTHEM  OOIIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKMMH, HPaBCTBEHHBIMU
U DKOJIOTUYECKUMHU MPOOIeMaMH.

Wnes npuknaonoti HanipaBineHHOCTH. Kypc npeanonaraer 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKUX U TEXHOJIOTMYECKHUX MPUIOKEHUN U3YYEHHBIX TEOPUN U 3aKOHOB.
[Ipu sTOM paccMaTpuBarOTCs Ha YPOBHE OOLIMX NPEJICTaBICHUH U COBPEMEHHBIE
TEXHUYECKUE YCTPONCTBA U TEXHOJIOTHUU.

Wnes skonocuzayuu peanu3yeTcs OCPEICTBOM BBEICHHUS JIEMEHTOB COJIEpKaHUS,
HNOCBSIIEHHBIX HSKOJIOTMUECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C
Pa3BUTHEM TEXHUKM U TEXHOJIOTHM, a Takxke OOCYyXAEHHS MpoOJeM palMOHAIBHOIO
IPUPOAOIIOIB30BAHUS U SKOJOTUYECKON O€30aCHOCTH.

OcBoeHue coJepkaHusi MPOrpaMMbl TOCTPOCHO Ha MPUHIUIAX CHUCTEMHO-
NesATEeIbHOCTHOTO MOAX0/Aa. Peanu3anus 3TuX NpuHUIMIIOB Oa3upyeTcs Ha UCIIOJIb30BaHUU
CaMOCTOSITEJIBHOTO IKCIIEPUMEHTa KaK IOCTOSIHHO JEeHCTBYIOIIEro (pakTopa ydyeOHOro
npoliecca — 3TO CUCTEMa CaMOCTOSTEIbHOI0 YYEHUYECKOTO AKCIIEPUMEHTA.

I[Ipu »sroM mnox paboTaMu NOPAKTUKyMa IOHUMAETCS  CaMOCTOATEIbHOE
UCCIIEJIOBaHUE, KOTOPOE MPOBOAUTCS MO PYKOBOJACTBY CBEPHYTOT0, 0OOOIIEHHOIO BHJIA
0€3 ToIIaroBoil UHCTPYKITUH.

B xone mpaktukyma oOecreduBaeTcsl OBJaJieHue OOYyYaroLIUMUCS YMEHHUSIMU
POBOJUTH MPsIMbIE U KOCBEHHBIE U3MEPEHMSI, UCCIIEI0BAaHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH U [IOCTAHOBKY OIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

B cootBerctBun ¢ tpedboBanusmMu ®PI'OC COO k MarepHalibHO--TEXHHUYECKOMY
obecreueHnIo yaueOHOro Impoliecca B Kypc U3y4aeTcs B yCIOBUAX MPEIMETHOTO KaOMHETa.
B kabunere Qu3nKku HaXOIUTCS HEOOXoaAuMoe jgabopaTopHOe OOOpYAOBaHUE IS
BBINIOJIHEHUS YKa3aHHBIX B porpaMMe padboT 1abopaToOpHOro NpakTUKyMa.

JlabopatopHoe 00OpyJaOoBaHME JUISi  YYECHHYECKHUX  MPAKTHYECKUX  padboT
dbopmupyeTcsi B BUIE TEMAaTHUYECKUX KOMIUIEKTOB U OOecrieunBaeTcsl B pacuére OJHOrO
KOMIUIEKTa Ha JIBYX 00yYarommxcsl.

HEJIN U 3AJAYN U3YHYEHUA SJIEKTUBHOI'O KYPCA
«JABOPATOPHBIN TIPAKTUKYM I10 ®U3UKE»



OcHOBHBIMHU HESIMH Kypca «JlabopaTopHbI MpakTUKyM O (Qu3uke» B 00IIeM
00pa30BaHUHU SIBIISIFOTCS:

- dbopMHpOBaHHWE HABBIKOB MPAKTHUYECKOW paboThl ¢ J1abOpaToOpHbIM
000pyI0BaHUEM, YMEHUS TUTAHUPOBATH U OCYLIECTBISATh J1a00PaTOPHBIN SKCIEPUMEHT.

- dbopMHpoBaHHEe HHTEpeca W CTPEMJICHHS OOydYaroumxcsi K HaydyHOMY
U3YUYEHUIO IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYaJbHbBIX U TBOPUYECKUX CIIOCOOHOCTEN;

- pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAaHUSA U (HOPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

- dbopMHpoBaHUE YMEHHI OOBSICHATH SIBJICHUS C UCIIOJIb30BaHUEM (PU3HUUECKUX
3HaHUH ¥ HAYYHBIX JOKA3aTEIbCTB;

— pa3BUTHE  TPEACTaBICHHMM O  BO3MOXKHBIX  chepax  Oynmymien
po(eCcCUOHANBHOMN NeATEIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K JAJIbHEUILIEMY
00y4EeHHIO B ’TOM HANpPaBIICHUU.

JlocTikeHrne H3THX LeNed o0ecnevyrBaeTcsl pEelIeHUEM CIEAYIOIUX 3a7ad B
npolecce u3ydeHus Kypca «JlabopaTtopHblil MpakTUKyM 1O (U3HUKE» HAa YPOBHE CPEAHETO
o611ero oOpa3oBaHuUs:

- (dbopMupOBaHKE YMEHUN PUMEHATh TEOPETUUECKNUE 3HAHUS I O0BACHEHUS
bu3nuecKkux SBICHUW B MPUPOAEC U JUIS TPUHATHS MPAKTUYECKUX pEHIeHU B
MMOBCEIHEBHOM KU3HH;

- NOHMMaHHE (U3UUECKUX OCHOB W MPHUHIMUIIOB JCHCTBHS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELy;

— OBJIAJICHUE METOJIaMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
($u3NYECKUX SKCIEPUMEHTOB, aHaJM3a U MHTEpIpeTalud UHPOpMaLUH, ONpPEICICHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

- CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHUS YMEHHH IIPOEKTHO-UCCIIENOBATEIbCKOU,
TBOPUYECKOU JIESITETbHOCTH;

— pa3ButTHe uHTEpeca k chepam nMpodhecCUOHATBHOM IeSITEILHOCTH, CBA3aHHOMN
¢ (huszuKoit

MECTO SJIEKTUBHOI'O KYPCA «JIABOPATOPHBIN ITPAKTUKYM
O ®U3UKE)»
Bcero Ha m3yueHue 37eKTUBHOTO Kypca «J[abopaTopHbIi TPAKTUKYM 10 (DU3UKEH
Ha YPOBHE CpeJIHero 001Iero oopa3oBaHus B yueOHOM 1uiane otBojautces 34 yaca B 10-11
KJ1accax (1o 17 yacoB B KaXJ0M KJ1acce).

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA JOITOJHUTEJBHOI'O
YUYEBHOI'O INTPEJIMETA

Pabouas mporpamMmma Kypca 4€TKO OpUEHTHpPOBaHA Ha BBIMOJHEHUE TpeOOBaHUM,
ycranaBiauBaeMbix @I'OC COO k pesyibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesbHOMN
nporpaMmbl - (JIMUHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM), KOTOPBIE JOJKHBI
JEMOHCTPHUPOBATH BBIITYCKHUKH I10 3aBEPIIEHUN OOYUEHUS B CPEIHEN LIKOJIE.
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JIMYHOCTHBIE PE3YJIbTATbBI

I'pa:xxnanckoe Bocnuranue:

- c(hOpMHUPOBAHHOCTH IPaXKIaHCKOM MO3UIIMN 00YUaIOIIETOCs KaK AKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHIICKOTO OOLIECTBA;

- NPUHATHE TPAAWIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX W
JEMOKPATUUECKUX IIEHHOCTEH;

- TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX Ipa)kJIaHCKOIro
oOlecTBa, y4yacTBOBaTh B CaMOYMIPABJICHHMM B MIKOJIE U JETCKO-IOHOIIECKUX
OpraHHu3alusxX;

- YMEHHE B3aUMO/JICHCTBOBATh C COLIMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU
¢ ux QYHKIUSMU U HA3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

- c(hOpMUPOBAHHOCTH POCCHICKON rpaX JaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

- LEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM; JIOCTHKECHUSIM
Poccuu B pusuke u TexHuke.

JlyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

- c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

- CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPAIBHO

— HPABCTBEHHbBIE HOPMbI U [IECHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU YUEHOTO;

— OCO3HaHHE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYUBOTO OyyIIEero.

JcTeTn4ecKoe BOCIIUTAHUE:

— ACTETUUYECKOE OTHOIICHUE K MUPY, BKJIIOUAs SCTETUKY HAYYHOI'O TBOPYECTBA,
npucymero GU3n4IecKoit Hayke.

TpyaoBoe BocnuTanue:

— WHTEpPEC K pasluyHbIM cdepam NmpodecCHOHANBHON JESTEIbHOCTH, B TOM
YHUCJIe CBSI3AHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyayuieit mpodeccun U peau30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TJIaHBI;

— TOTOBHOCTh U CLIOCOOHOCTh K 00Opa30BaHUIO U CAaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY Ha IPOTSHKCHUHU BCEH JKU3HU.

— DKOJIOrMYeCKOE BOCTIUTAHUE:

— c(hOpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPhl, OCO3HAHUE TI00ATHLHOTO
XapakTepa dKOJOTMYECKUX MpodIieM;

- paciiipeHue OIbITa JESITEIBHOCTH DKOJOTHYECKOM HAMpaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUM 10 (PU3HUKe.

I{eHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAHHUE IIEHHOCTHM HAyYHOW JEATEeIbHOCTH, TOTOBHOCTH B IMpOIECcCce
U3y4eHUs (PU3UKU OCYIIECTBIISATh TPOEKTHYIO W HCCIEIOBATEIBCKYIO JIEATEIbHOCTh

WHIWBUYAJIbHO U B I'PYIIIIC.
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B mporecce MOCTMKEHHS] JHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS TPOTPAMMBI
cpenHero o61ero oOpa3oBaHUs y OOY4YalOIIMXCA COBEPILIEHCTBYETCS IMOYUOHANbHBIL
uHmes1exm, Npeanoararonmii chopMHUpPOBAHHOCTH:

- CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HAIIpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAILHON cepbl, ObITh
YBEPEHHBIM B Ce0¢;

— CaMOPETYJIUPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHUE MNPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBEACHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K 3MOIIMOHATIBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHUE K JIOCTHXKCHUIO 1IeTU U
ycrnexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEMCTBOBaTh, HCXOJS U3 CBOUX
BO3MOKHOCTEH;

— HMIIATUH, BKIFOYAIOIIEH CITOCOOHOCTh MTOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YIUTHIBATh €0 MPHU OCYIICCTBICHUU OOIICHHS, CTIOCOOHOCTh K COYYBCTBUIO U
COTIEPE)KMBAHUIO;

- COIIMAJIBHBIX ~ HABBIKOB,  BKIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUSI C JIPYTUMU JIOAbMHU, 3a00TUTHCS, MPOSIBISATH HMHTEPEC M paspeniaTh
KOH(DIIUKTBHI.

METAIIPEAMETHBIE PE3YJIBTATDI

YHuBepcajibHbIE I03HABATEIbHbIE e CTBUS

ba3oBble Jilornueckue JeicTBUA:

- CaMOCTOSITEIbHO  (OpMYJIMpOBaTh M aKTyalM3UPOBaTh  MpodJieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- ONPENICNIATh LEJIN JEeATEIBbHOCTH, 33/1aBaTh NapaMmMeTpbl M KPUTEPUH HX
JIOCTHIKCHMS,;

- pa3pabarbiBaTh IJIaH PEIICHHUS MPOOJEMBbI C YU4ETOM aHalli3a UMEIOIINXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

- BHOCUTH KOPPEKTHMBBI B  JEATEIBHOCTb, OLECHUBATH COOTBETCTBUE
pEe3yabTaTOB LEAM, OLICHUBATH PUCKU MOCJIEICTBUMN AEATEIbHOCTH;

- KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B  YCIOBHUSIX PEaTbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciienoBarTe/bLCKHeE 1eiiCTBUS:

- BJIaJICTh HABBIKAMH y4€OHO-UCCIIEI0BATEILCKON U IPOCKTHOM JeATEIbHOCTU
B obnactu (GhU3HKY;

- BBISIBJIAATh [PUYMHHO-CJIEACTBEHHBIC CBSI3M W AKTYyIM3HPOBATh 3a/aady,
BBIJIBUTATh TUNOTE3Y €€ pEIICHUs, HAXOAUTh APTyYMEHTHI IJIsl JOKAa3aTeIbCTBAa CBOUX
YTBEPKJACHUM, 3a]1aBaTh MapaMeTpbl U KPUTECPUH PEIICHUS;



— AHAJIM3UPOBATh TOJYYECHHBIE B XOJE pEUIECHUs 3aJadyd pPe3yJIbTaThl,
KPUTHYECKHA OLEHUBATh HX JOCTOBEPHOCTh, IPOTHO3MPOBATH HM3MEHEHHWE B HOBBIX
YCIIOBUSIX;

- CTaBUTh U (POpMYyJIHpPOBaTH COOCTBEHHBIE 3aJadyd B 0Opa3zoBaTEIbHOU
JESITEbHOCTH;

— JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

- YMETh TIEPEHOCUTHh 3HAHUSA MO0 (U3HKE B MPAKTHYECKYI0 OO0JacTh
KU3HEAECATEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

- BBIJIBUTAaTh HOBBIC UJICH, MIPE/JIaraTh OPUTMHAIIBHBIC MOXO0/IbI U PEIICHUS;

- CTaBUTH MTPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora ¢ nnopmanueii:

- OILICHUBATh JJOCTOBEPHOCTh UH(POPMAIINH;

- UCIIOJB30BaTh  CPEACTBA HWH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AlMOHHBIX 3a/a4 C
coOiofeHueM  TpeOOBaHUM  SPrOHOMHUKH, TEXHUKM  OE30MAaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, TPaBOBBIX W O3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e3011aCHOCTH;

YHuBepcaJbHble KOMMYHUKATHBHbBIE 1eiiCTBUS

Obwenue:

- Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

Cosmecmuas desamenbHOCmb:

— MOHUMATh U UCIOJIL30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBHUIYaIbHON
padoThI;

— NPUHUMATh 1IEIM  COBMECTHOW  JI€ITEILHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JICUCTBHS TIO €€ JOCTHXKEHUIO: COCTaBJISITh IUIAH JICWCTBUHU,
pacnpeienaTh poJik ¢ y4éTOM MHEHUN YYaCTHUKOB, 00CYXKIaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

— OCYILIECTBJISITh TO3UTUBHOE CTPATETUUYECKOE I[IOBEICHUE B PA3ITUUYHBIX
CUTYaIUsIX, IPOSIBIIATh TBOPUECTBO U BOOOPAXKEHUE, ObITh HMHUIIMATUBHBIM.

YHuBepcaJbHbIE peryasiTUBHbIC 1eHCTBUS

Camoopeanuzayus.

— CaMOCTOSITEJTbHO COCTaBJISITh IJIAaH BBIMOJTHEHUS MPAKTUYECKOU paboOTh C
y4€TOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHU;

— JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

— JeJaTh OCO3HAHHBIM BBIOOP, apryMEHTUpPOBATH €ro, OpaTh Ha ceods
OTBETCTBEHHOCTH 3a PEILICHUE.

CamoxoHmponn:

— JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTbD,
OIIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISIM;
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- YMETh OIICHWBATh PUCKHM W CBOCBPEMEHHO NPHHUMATh PEHICHUS IO WX
CHIDKEHUIO;

Ipunsmue cebs u opyux:

— MPUHUMATh MOTHBBI M apryMEHThl JPYTHX IIPU aHaJIW3e PE3yJIbTaTOB
JIESITENIbHOCTH;

- MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHOKH.

INPEJIMETHBIE PE3YJIBTATHI

10 kxacce

B mporecce n3ydenust kypca «JlabopaTopHblii TpakTUKyM 1o ¢GU3UKe» 0a30BOT0O
ypoBHs B 10 kj1acce y4YeHUK HAyIUTCS:

- pa3nuyath ycJIOBHS (TpaHUIIbI, 00JIACTH) NPUMEHUMOCTH (HU3NIECKHUX
3aKOHOB, MIOHUMATh BCEOOTUI XapakTep (yHAaMEHTAbHBIX 3aKOHOB U OTPAHUYEHHOCTD
HCIIOJIb30BAHMS YaCTHBIX 3aKOHOB;

— MPOBOJAUTHL UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JIPYrOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPECHUM: MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCHpOBaTh PE3yJbTAaThl IOJIYYCHHOM 3aBUCUMOCTH (PU3MUECKUX BEIWYUH B BHUJE
rpauKOB ¢ y4€TOM aOCOJIFOTHBIX IIOTPEIIHOCTEH HW3MEpPEHUM, JellaTh BBIBOJBI I10
pe3yabTaTam UCCIIEI0BaHHUS;

- MIPOBOJAUTh KOCBEHHBbIC H3MEpPEHUS (PU3NUECKUX BEIUYUH; TP ITOM
BBIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUS, OIIEHUBATh a0COJIFOTHBIE U OTHOCUTE/IHHBIC
MOTPENTHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPECHUN;

- MPOBOJIUTH OMBITHI MO MPOBEPKE MPEAI0KEHHOW TUIOTE3bl: TMJIAHUPOBATH
AKCTIIEPUMEHT, COOMpPaTh YKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh MOJyUYCHHBIC
pEe3yabTaThl U JIeJ1aTh BBIBOJI O CTATYyCE MPEIJIOKEHHON TUITOTE3bI;

- cobiroaTh paBuiia OE30MMaCHOTO Tpya MPH MPOBEACHUN HUCCIICIOBAaHUN B
paMKax y4eOHOTO OKCIEpUMEHTa, MpakTUKyMa U Yy4eOHO-HCCIIeAOBATEIbCKOU U
MPOEKTHOM  JEATEIIBHOCTA C  MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYAOBAHUS;

- UCIIOJB30BaTh TEOPETHUYECKUE 3HAHUS I8 OOBSICHEHUS OCHOBHBIX
NPUHIAIIOB  pabOThl  M3MEPUTEIBHBIX  MPHOOPOB, TEXHUYECKUX YCTPOWMCTB H
TEXHOJOTUYECKHUX MPOIECCOB;

- MPUBOIUTH MIPUMEPHI BKIIAJ[a POCCUICKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

- aHaJM3UPOBAaTh M OLICHUBATH IMOCIEJACTBUS OBITOBOM W MPOU3BOJACTBEHHOM
NEATeIbHOCTH 4YeJOBEeKa, CBS3aHHOM ¢ (U3MYECKUMHU TIpolleccaMu, C TO3UIIHM
AKOJIOTUYECKON 0€30MacHOCTH, MPECTABICHUN O pallMOHATIBLHOM MPUPOAONOIb30BAHUH,
a TaKe€ Pa3yMHOM MCIIOJIb30BAHUM JOCTHKECHUNA HAYKU U TEXHOJIOTUH JJISl TAJIbHEUIIIETO
Pa3BUTHS YEJIOBEUSCKOro OOIIECTRA,;

- MPOSIBJISITh OPTaHU3ALMOHHBIE U [T03HABATEIbHBIE YMEHHS CAMOCTOSATEIIBHOTO
NpUOOPETEHUSI HOBBIX 3HAHWUN B TMIPOIECCE BBIMOJHEHUS MPOEKTHBIX W y4eOHO-
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UCCIIEIOBATENBCKUX PadOT; paboTaTh B IPYIIE C UCTIOTHEHUEM Pa3IMYHbIX COI[MAIbHBIX
poJiel, TUIaHUPOBATH PadOTy TPYIIbI, PAlMOHAIBHO PACHpPEACNATh JEATeIbHOCTh B
HECTaHJApTHBIX CHUTYallUsIX, aJIeKBaTHO OILICHUBATh BKJAJ KaXXJOTO M3 YYaCTHUKOB
IPYNIIBI B pelIEHUE paccMaTpUBaeMoi MpoOIeMbl;

- MPOSIBJISITh MOTHBAIMIO K Oynyiied npodecCuoHanbHOU NEeATeIbHOCTH TI0
CHEIHUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQUIISL.

11 kaace

B npouecce nzydenus kypca «JlaboparopHoro mpaktukyma mno ¢pusuke» 0a30BOro
ypoBHs B 11 klacce y4eHUK HAYyYUTCH:

- pasnuyaTh YCJIOBHS MPUMEHUMOCTH MOJienel (U3NYeCKuX TelI U MPOIECcCOB
(SIBJIEHUI): OJJHOPOJIHOE JIEKTPUUYECKOE U OJJHOPOIHOE MAarHUTHOE I0JIsI, TApMOHHYECKHE
KOJIeOaHMsI, MAaTEMAaTUYECKU MasATHUK, UJ€ATbHBIA IPYKUHHBINA MasiTHUK, TOHKAs JINH34;
MOJIENIe aTOMa, aTOMHOTO S]1pa;

- paznuyaTh ycloBUA (TpaHUIBl, O0JACTH) NPUMEHHUMOCTH (DU3UUECKUX
3aKOHOB, IOHUMATh BCEOOLIMI XapaKkTep PyHIaMEHTAIbHbBIX 3aKOHOB U OIPaHUYEHHOCTb
VICITOJIb30BAHUS YACTHBIX 3aKOHOB;

- IPOBOAUTH  HCCJIENOBAHUE 3aBUCUMOCTEH  (PU3MUECKMX BEIMYMH C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHU: MpPHU 3TOM KOHCTPYMPOBATH YCTAaHOBKY,
¢ukcupoBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIWYUH B BHJIE
rpadukoB ¢ Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEN W3MEpPEHU, JAeNaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs;

— MPOBOJUTh KOCBEHHBIE HW3MEPEHHS (PUINYECKUX BEJIMYMH; NPU OSTOM
BBIOMPATh ONTUMAIbHBIA METOJ U3MEPEHHS], OLIEHUBATh a0COIIOTHBIE U OTHOCUTENIbHbBIE
NOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

- IIPOBOJUTE OIIBITHI MO IPOBEPKE IMPEIOKEHHON TMIOTE3bl: IIIaHUPOBATH
HKCIEPUMEHT, COOUpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJU3UPOBATh MOJyYEHHBIE
pe3ynbTaThl U JENATh BBIBOJ O CTATyCE MPEJI0KEHHON TUIIOTESbI;

— coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MpU MPOBEJACHUU UCCIICIOBAaHUN B
paMKax y4eOHOro JSKCIEpUMEHTa, MpaKTUKyMa M y4yeOHO-UCCIIEIOBATEIbCKON U
IPOEKTHOM  JIEATEIbHOCTH C  HCIOJb30BAHMEM  U3MEPUTEIBHBIX  YCTPOWCTB H
71a00paTOPHOTO 000PYAOBAHUS;

- peliaTh KaueCTBEHHbBIE 3a/1a4M, TPEOYyIOIe MPUMEHEHHUS 3HaHUN U3 Pa3HbIX
pa3zenoB MKOJIBLHOTO Kypca (U3UKH, a TAaKXKe UHTErPalliy 3HaHUN U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMOYKY PACCYKIECHUU C
OIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

- UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA Uil  OOBSICHEHUS OCHOBHBIX
OPUHIIMIOB  pabOThl  HU3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB;

- MPUBOAUTH IPUMEPHI BKJIAJ]A POCCUICKUX U 3apyOEIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;
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- aHaAJIM3UPOBATh U OLIEHWBATH MOCIEACTBUS OBITOBOW M MPOU3BOACTBEHHOMN
NEeSATEIbHOCTH 4YeJIOBEeKa, CBS3aHHOM ¢ (U3MYECKUMHU TMpolleccaMu, C TO3UIUi
HKOJIOTHYECKOIN 0€30MacCHOCTH, IPEICTABICHUNA O PAIMOHAILHOM MPUPOJIONOJIb30BaHIH,
a TAaK)K€ pa3yMHOM HCIIOJb30BaHUU TOCTUKEHUN HAYKU U TEXHOJOTHUM JJI TalIbHEUILIETO
Pa3BUTHS YEJIOBEUYECKOI0 00IECTBA;

- IPOSIBIISITH OPraHU3allMOHHBIE U [TO3HABATENIbHBIE YMEHUS CAMOCTOSITEILHOTO
NpUOOPETEHUST HOBBIX 3HAHWM B TIPOIECCE BBIMOJTHCHUS MPOCKTHBIX W y4eOHO-
UCCIIEIOBATENLCKUX PadOT; paboTaTh B TPYIINE C UCTIOTHEHUEM Pa3IMYHbIX COIMAIbHBIX
poJiel, IUIaHUPOBAaTh PadOTy TPYyHIbl, PALMOHAIBHO PACHpPENENATh JEATEIbHOCTh B
HECTAH/IAPTHBIX CUTyallUsIX, aJCKBAaTHO OLCHMBATh BKJIAJ KaXXIOr0 M3 YYaCTHHKOB
IpYNIBI B peIEHUE paccMaTpUBaeMoi MpoOIeMbl;

- MPOSIBJISITh MOTHBAIMIO K Oyyiied npodecCuoHaIbHOU NEeATeTbHOCTH 10
CHEIUATBLHOCTIM (HU3UKO-TEXHUYECKOTO MPOQUIISL.

COAEPXAHHUE DJIEKTUBHOI'O KYPCA
«JIABOPATOPHbBIN MPAKTUKYM IO ®U3UKE»

10 KUIACC

PA3JIEJI 1. HAYYHBIM METO/I IO3HAHUS ITPUPO/IbI

Omnpenenenue IEHBI JCJIEHUS W3MEPUTEIBHBIX NMPUOOPOB, pacdyeT MOTPEIIHOCTU
U3MEPEHUM, U3y4eHUE PEKUMOB pabOThl MyJIbTUMETPA.

Crocobbl  m3MepeHus: (U3MYECKUX BETUYMH (aHAJIOTOBbIE U ITUGPOBBIC
U3MEpPUTETbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYNKOBBIEC CHCTEMBI).

[TorpenrnocT u3MepeHnit GuU3NUECKUX BeTUYUH (a0COMIOTHAS U OTHOCUTEIIbHAS).

PA3JAEJI 2. MOJIEKYJISAPHAS ®U3UKA U TEPMOINHAMHUKA

N3ompoueccsl B uACAIBHOM Tra3e C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe nmpeacTaBieHre U30MPOLECCOB: U30TEPMA, U30X0pa, 300apa.

Brnaxxnocts Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

[ToBepxHocTHOe HarspkeHue. KoaphuumeHT NOBEpXHOCTHOTO  HATSHKCHUS.
Kanumisipasie sBiaeHUs.

PA3AEJ 3. MEXAHUKA

Hedopmanuu TBEpAOTO Tena. Moayns FOura. [Ipenen ynpyrux negopmariuii.

AGco0THO TBEPI0E TEJI0. Y CIOBHS paBHOBECHS TBEPAOTO Tea.

PA3JAEJI 4. DJIEKTPOJINHAMMUKA

Konpencarop. D5nekTpoéMKOCTb III0OCKOT0 KOHAECHCATOPA.

[TapannenbHoe coeAnHEHUWE KOHAEHcATOpoB. llociemoBaTenbHOE COEAUMHEHUE
KOHJIEHCATOPOB.

DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUSI METAUIOB OT
TeMrepaTyphbl.

[TonynpoBoauuku. [TomynpoBoJHUKOBBIE MPUOOPHL. 3aBUCUMOCTh CONTPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

NuaykTMBHOCTS. SIBIEHHE CAMOUHIYKIIUH.
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11 KITACC

PA3JIEJI 4. DJIEKTPOJIMHAMMKA

[TonynpoBonuuku. [lomxynpoBonHukoBeie TpUOOPHL. MHAYKTUBHOCT. SIBieHHE
CaMOMHIYKIUU.

PA3JIEJI 5. KOJIEBAHUMA U BOJIHbBI

Cobuparoniye u paccenBaromiye JuH3bl. ToHKas JinH3a. POKYCHOE PAcCTOSIHUE U
onTHYECKasi cuja TOHKOW JHMH3bl. Dopmyna TOHKOH JMH3bI. YBEIUMYEHHE, ABAEMOE
muH3o0i. OnTudeckue npubdopsl. Pazpemaroiias cnocoOHOCTb.

PA3JIEJI 6. KBAHTOBASA ®U3UKA

I'mmoteza Ilmanka o kBanTax. ®otodddexr. VYpaBHeHne OIDUHINTEHHA IS
dboTorddexra.

PanuoaktuBHOCTh. CBOICTBA MOHM3UpPYIOIIEro M3myudeHus. EcrecTBeHHbI (DOH
u3iydeHus. Jlozumerpusi.

KPUTEPUU PE3YJIIBTATOB JJIEKTUBHOI'O KYPCA
«JIabopaTopHbIi NPAKTHKYM 1O (PU3NKE)»

Bua konrpoas | Pesyabrar TpeO6oBaHusA K OCHOBHBIM KPUTEPHUAM
JlaGoparopHas | 3a4€T [IpaBwiIbHO OMpeneNnui 1eldb ONbITa U BBHITOJIHUII
pabota paboTy B TOJMHOM o00OBEME C COOJIIOJEHHUEM

HEOOXOMMOM TOCJIEZIOBATEIFHOCTA TPOBEICHUS
onbITOB U  u3MepeHud. (CaMoCTOATENBHO U
paryoHaIbHO BHIOpAJ W TOATOTOBHJI I OTBITA
HE00X0IMMOE 000pYI0BAHUE, BCE OTBITHI IPOBEI B
YCIOBUSIX M PEXHMaX,  O00ECIEUYHBAIOIIUX
MOJIyYeHHUE Pe3yIbTATOB U BHIBOJOB C HAMOOJIbIIEH
TOYHOCTHIO. Hay4HO TpaMOTHO, JIOTUYHO OmHUCal
HaOmoAeHus U chOpMHUPOBAJ BBIBOIBI U3 OMbITA. B
MPEICTABICHHOM OTYETEe MPABWJIBHO M aKKypaTHO
BBITIOJIHAJT BCE 3alMCH, TaOJIMIbI, PHUCYHKH,
yepTexu, Tpaduku, CcAenal CcaMOCTOATEIbHBIC
BBEIYKMCIICHUSI W BBIBOA. IIpaBWIBHO BBITIOTHUI
aHaJIN3 IIOIPEIIHOCTEN. [IposiBnser
OpPTraHU3aIMOHHO-TPYIOBBIE YMEHUS
(momjepuBaeT YUCTOTY pabodyero mecra U
MOPSAOK HA  CTOJIE, OKOHOMHO HCIOJB3YeT
pacxoaHbIe MaTepualbl). OKCIEPUMEHT
OCYIIECTBJISIET TO IUJIaHy C YY€TOM TEXHUKU
0€30macHOCTH U MPaBUJI pabOTHl C MaTepUaIaMH 1
o0opysoBaHUEM. A TaK»Ke, €CITU OMBIT TPOBOIUI B
YCIOBUSIX, HE 00€CNeYMBAIOUINX JIOCTATOYHOMN
TOYHOCTH U3MEpEHUul, ObUIO TOMYIIEHO Ba — TPHU
12




Hemo4eTa Wik Oosiee OaHON TpyOOM OMIMOKH U
OIHOr0 HejgoyeTra. B ommcanuym HAOMIONEHUA W3
OMBITA YYEHUK JOMYCTHUI HETOYHOCTH, BBIBOJIBI
cJieJ1aNl HEIOJIHbIE.

3a4éT:  mpaBWIBHOE W CaMOCTOSITEIIBHOE
BbIMOJHeHHEe - 51% maGopatopHoil paboThl U
BBIIIIC.

He3auér: BwimonHeHo Menee 51% maGopaTtopHoit
pabOThI.

[InceMeHHas 3auét 3auéT: MPaBUJILHOE 151 CaMOCTOSITETIBHOE
pabota BBITIOJTHEHUE 3aAaHui - 51% u BbIIIIE.

3a4€THas

pabora Hezauér: Beimonneno menee 51% 3amanuid.
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KAJIEHAAPHO - TEMATHYECKOE INTAHUPOBAHHUE

Haumenosanue Koma-Bo Buasl koHTpOIIS OCHOBHBIE BUJIBI ICATEILHOCTH O0YJAIOIIMXCS TPU [Tepuon DIJIEKTPOHHBIE
y4eOHBIX pa3/ieioB U| 4YacoB W3YYCHHUH Pa3fesioB U (WIH) TeM (Ha ypOBHE YUeOHBIX | u3ydeHHus |(mudpoBbIC)
() Tem JEHCTBUM oOpasoBarenbHbIC
IPOTPaMMBbI pecypcehl
1 2 3 4 5
10 xaace
PA3JIEJT 1. 2 Texyrunii CpaBHenye n3MepeHuii pU3nUecKuX BeIUYMH Npu nomouu| 2 mosyroaue |bubmunorexa [IOK
HAYYHbBIN METOA AHAJIOTOBBIX U M(PPOBBIX U3MEPHUTENBHBIX TIPUOOPOB. https://m.edsoo.ru/7f
MMO3HAHUA OcBoeHue cnoco00B OLEHKH IOrPEMIHOCTEN HU3MEPEHMUIA. 41b590
IIPHPOJDBI OcBoeHHE OCHOBHBIX TPUEMOB paboOTBl ¢ IUPPOBOH
naboparopueit mo pusnke
PA3JIEJI 2. 4 WunmBunyansueiii 1 |[IpoBenenne mccnenoBanuii 3aBucuMocTed  dusmdeckux| 2 monyrogue |bubmuorexa [IOK
MOJIEKYJISIPHASI (pOHTANBHBIN OIPOC |BEJUYHH M OIBITOB 110 MPOBEPKE MPEIOKEHHON THIIOTE3bI https://m.edsoo.ru/7f
DOU3UKA [PY U3yYEHUH U30IPOLIECCOB B Ta3ax. 41b590
K TEPMOANHAMMK JlaGopaTopHas O61,acher1e OCHOBHBIX MPUHIUIIOB 1€UCTBUS TeXHquCKI/Df https://resh.edu.ru/su
padora YCTPOUCTB M TEXHOJOIMYECKUX MPOLECCOB, TAKMX Kak: bject/28/10/
TEpMOMETp, OapoMeTp.
HaGutroieHne CBOWMCTB HACBIIIEHHBIX IAPOB, MPOBEICHHUE
KOCBEHHBIX H3MEPEHHI a0COIOTHON BIa)KHOCTH BO3/yXa,
ko3 dunmeHTa moBepxHocTHOTroO HaTspKkeHust. CoOuoeHne
npaBi 6€30MaCHOTO TPY/Ia MPH MPOBEICHUH MPAKTHKYMA.
PA3JIEJI 3. 5 VnnuBunyansusii n - |TIpoBesieHne KOCBEHHBIX H3Mepenmii  moxyms [Omra.|2 momyromme  |https://resh.edu.ru/
MEXAHHUKA

(bpOHTANBHEIN oIpoC
JlabopaTopHasi paGora

IIposepounas
nucbMeHHas padora

[IpoBeneHme riccnenoBaHus YCIOBUN PaBHOBECHS TBEPIOTO
TeJa, UMEIOIIET0 OCh BPAICHIS; U3yUYeHHUE YCTOWYMBOCTH

TBEpHoro Tema. OOBSICHEHWE OCHOBHBIX IPHUHIIAIIOB
JNEUCTBUA  TEXHUYECKHMX  YCTPOMCTB, TaKUX  Kak:
HENOJBM)KHBIA OJIOK, IIOABM)KHBIA OJOK. BrInonHeHue

y9eOHBIX 3aJaHUH HA aHAIM3 MEXaHWYECKHUX IPOIECCOB
(sBICHUH) C HMCIOJB30BAHHEM OCHOBHBIX ITOJIOKCHHH M
3aKOHOB CTaTUKU: YCIIOBHS PABHOBECHUS TBEPJIOTO TeJIa.

subject/28/10/
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https://m.edsoo.ru/7f41b590
https://m.edsoo.ru/7f41b590

PA3JIEJI 4. 6 WunmBunyansueiii 1 |[IpoBeieHne KOCBEHHBIX H3MEPEHHIT U ONBITOB 11O TIpoBepke |2 monyroaue |bubmuoreka [IOK
SJEKTPOJIMHAMHU (pOHTANBHBIN ONPOC |MPEAJIOKEHHOW  THIOTE3bl  MPH  W3YYEeHHH  3apsaa https://m.edsoo.ru/7f
KA KOHJIEHCATOpa, TIOCIIEN0BATEIFHOTO UM MapaliebHOTO 41b590
JlaGopaTopuasi paGora |COCIMHEHHS KOHIEHCATOPOB. Pelenne KadeCTBEHHBIX
3aja4,  TpeOYIOUMX  NPUMEHEHHs  3HAHUM 110 https://resh.edu.ru/su
TpoBepounas 3IIEKTPOCTATHKE. BhINoIHeHNe yueOHbIX 3aIaHuii Ha aHAITH3 bject/28/10/
nuchMennas padora |IEKTPHIECKHX IPOLIECCOB.
OOBbsACHEHHE OCHOBHBIX IPUHIMIIOB JEHCTBHS TEXHUYECKHX
YCTPOWCTB, TaKMX Kak: aMIIEpMETP, BOJBTMETP, PEOCTaT.
IIpoBeseHME KOCBEHHBIX HW3MEPEHMM M HCCIEIOBaHUI
3aBUCUMOCTEM MeXIy (HU3MYECKMMU BEJIUYMHAMH IIPH
U3YYEHHMHU IIPOLECCOB IPOTEKAHMS DIIEKTPHYECKOTO TOKA B
MeTaulax H moiynpoBojaHukax. CoOJIofeHHe IMPaBHII
0€301acHOro Tpya NpH IPOBEIEHUU IPAKTUKYMA.
Bcero yacos 17 2
11 KJIACC
PA3JIEJI 4. 6 WnpuBunyaneueiid v |[Iposenenne  uccnemosanuii  3aBucumocted  mexay| 1 momyromue |bubmmoreka LHOK
IJEKTPOANHAMHA (pOHTANBHBIN ONPOC  |(PU3MUECKUMU  BEJIMYMHAMM: CHATHE  BOJBT-aMIEPHOM https://m.edsoo.ru/7f
KA XapakTepUCTUKM  aumona.  OObACHEHHME  OCHOBHBIX 41b590
JlabopaTopnasi paboTa |[IPUHIMIIOB ICHCTBUS IONYIPOBOJHUKOBBIX IPUOOPOB:
MO/, TPaH3MCTOP, (OTOAMOMA, CBETOAMOA. IIpoBeneHume https://resh.edu.ru/su
UCCIIEIOBAHUS.  3aBUCUMOCTEN  (DU3MYECKUX BEJIMYUH | bject/28/10/
ONBITOB [0 MPOBEPKE MPEIJIOKEHHOM TI'MIIOTE3bI PH
U3YYEHUH ABJIEHUS SJIEKTPOMATHUTHON CAMOUHIYKIIHH.
PA3JEJ 5. 5 Wnpusunyansueii u - (IIpoBesenre KOCBEHHBIX M3MepeHuii Gpusnueckux BenuuuH: | 1 momyroaue |bubmmoreka [JOK
ggﬁﬁf’?Hﬂﬂﬂ (pOHTAIBHBIN ONPOC  |(HOKYCHOrO pacCTOsIHMsA COOMpAONIE W pacceBaroIei https://m.edsoo.ru/7f

JlaGopaTopHasi padora

Mucbsmennas
NnpoBepoyHas padora

mun3. [IpoBeneHne KOCBEHHBIX W3MEPEHHM, MCCIIeTOBAHM
3aBUCUMOCTEN (PU3NIECKUX BEJTMYUH U OTIBITOB IO MMPOBEPKE
MPEeNJIOKEHHON THUNOTE3bl TMpH  W3yYEeHUHW  SBICHUI
MpEeIOMIICHUSI CBETa Ha TpaHUIEe pas3jiena ABYX Cpell,
MpEIOMIICHUST CBeTa B coOwuparomieli W paccemBaromei
JTUH3aX.

41b590

https://resh.edu.ru/su
bject/28/10/
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PA3JIEJI 6. 6 Wunusunyaneueiii u - |[IpoBenenne  KOCBEHHBIX — u3MepeHui, wuccnenosanus| | momyroame |bubmuorexa [JOK
KBAHTOBA ()POHTANIBHBIN OTIPOC  |3aBUCHMOCTEH MEXIy (QU3HMUYSCKUMHU BEIUYMHAMHU IPU https://m.edsoo.ru/7f
PU3BUKA n3ydeHnu sBieHus ¢orodddexra. OObICHEHNE OCHOBHBIX 41b590
JlaGopaTopHas paGoTa [[IPUHIIMIIOB JCHCTBUS TEXHMYECKUX YCTPOHCTB, TAKHX KaK:
¢dorosnement, (¢oromatuuk. I[lpoBeneHne U3IMEpeHH https://resh.edu.ru/su
IucLMeHHast paaroaKTUBHOTO ()OHA C HCIOJIB30BAHHEM JIO3UMETPA. bject/28/10/
npoBepouHas pagora |COOMONCHNE IPAaBHIT OE30MACHOTO TPYJa HPH HPOBEACHHU
OPaKTHKYMA.
Bcero yacos 17 2
MNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne n/m Tema ypoxka KonunuecTBo uacoB [lepuon DneKTpoHHbIE HU(POBBIE
U3Y4EHUS oOpazoBaTenbHbIC
pecypcbl
Bcero | K/pa6 | IIp./pa6
1 Onpenenenre UeHsb! JeIEHUs U3MEPUTEIbHBIX IpUOopoB, pacuer | 1 1 2 nonyroaue bubnnoreka [JOK
MOTPENTHOCTH U3MEPEHUH, U3YUYEHUE PEIKUMOB PabOTHI https://m.edsoo.ru/7f41b
MYJIBTUMETPA. 590
2 Omnpenenenue 1eHBI JeNeHUs U3MEPUTENBHBIX MPpUOOpoB, pacuer | 1 1 2 nmomyroaue
MOTPEUTHOCTH U3MEPEHUH, U3YUCHHE PEKUMOB PaOOTHI
MYJIbTUMETPA.
3 V3y4yeHune u30mpoIeccoB. 1 1 2 nojyromaue https://resh.edu.ru/subjec
4 V3yuenue n30nporeccos. 1 1 2 moJIyroue t/28/10/
5) OrnpezienieHne OTHOCUTENILHON BIIAXKHOCTH BO3/yXa. 1 1 2 MOJyroaue
6 Nzmepenne ko3(pHUIHMEHTa TOBEPXHOCTHOTO HATSHKEHHS 1 1 2 nonyrozaue bubanoreka IIOK
KUJIKOCTH. https://m.edsoo.ru/7f41b
7 Onpenenenne moaynst FKOHra pe3unsi. 1 1 2 mosyroaue 590
8 Onpenenenne moaynst FOHra pe3unsi. 1 1 2 mosyroaue
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9 N3yuenue ycTpoiicTBa U IeHCTBUIM HETIOJBUYKHOTO U TOABMKHOTO | 1 1 2 mosyroaue
OJI0KOB.
10 N3yuenue ycTpoiicTBa U JIeHCTBUIM HETOJBUYKHOTO U TOABMKHOTO | 1 1 2 moayroaue
OJI0KOB.
11 [Tucemennas mpoepouHas padora Nel 1o pazaenam 1 1 2 moayroaue
«MonekynsipHas ¢pusuka. Tepmonnnamuka. MexaHuka.
12 H3y4yeHue nociaej0BaTeIbHOTO U MapalieIbHOTO COCTMHEHHUSI 1 1 2 noxyromaue https://resh.edu.ru/subjec
KOHJIEHCATOPOB. t/28/10/
13 N3ydenue nociaeaoBaTeabHOr0 U NapaieIbHOrO COEAMHEHUS 1 1 2 nmomyroaue
KOHJICHCATOPOB. bubnuorexa [JOK
14 U3ydenne 3aBUCMMOCTH CONPOTUBIICHHUS METAJLIA OT 1 1 2 nonyroaue https://m.edsoo.ru/7f41b
TEMIIEPATYPHL. 590
15 N3yuenne 3aBUCUMOCTH CONIPOTUBJICHUS METAJIa OT 1 1 2 nonyroaue
TEMIIEPaTYPBHI.
16 HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TepMope3ucTopa or | 1 1 2 nonyroaue
TEMIIEPaTYPBHI.
17 [Tucemennas mpoepouHast padora Ne 2 o pazzuemny 1 1 2 nonyroaue
«DJEeKTPOAMHAMUKAY.
Beero | 17 17 17
11 KUIACC
Ne n/m | Tema ypoka KomnuecTBo vacos [Iepuon OneKTpoHHbIE HU(POBBIE
U3y4YEHHUS oOpa3oBaTeNbHbIE
pecypesl
Bcero | K/ pa6. | IIp./pa6.
1 M3yueHne BOJIbT-aMIIEPHOM XapaKTepUCTUKU KpeMHHUeBoro auona. | 1 1 1 nonmyrogue | https://resh.edu.ru/subject/
2 ITpoBepka HCTIPABHOCTH TPAH3UCTOPA. 1 1 1 monyromue | 28/10/
3 N3yuenne paboThl POTOIIEKTPHUECKOTO Mpeodpa3oBaTes. 1 1 1 monyronue
4 N3yuenne paboThl (hOTOINEKTPUIECKOTO NPeodpa3zoBaTels. 1 1 1 nonyromue | bubmmoreka [IOK
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5 HccnenoBaHue BACHHUS CAMOUH/TYKI[HH. 1 1 1 monyroame | https://m.edsoo.ru/7f41b5
6 HccnenoBanue siBieHUs CAMOMHAYKIIHH. 1 1 1 moayromue | 90
7 N3mepenne GoKyCHOro pacCTOSTHUS COOMPAIOITUX JIUH3. 1 1 1 monyronue
8 N3mepenne GoKyCHOT0 pacCTOSHUS PACCEUBAIOIINX JIMH3. 1 1 1 monyronue
9 COopka Mo/iesTi MUKPOCKOIIa U U3MEPEHHE €T0 YIIIOBOT'O 1 1 1 monmyroaue
YBEINYCHUSI.
10 COopka Mo/iesTd MUKPOCKOIIA U U3MEPEHHE €TO YIII0BOTO 1 1 1 monmyroaue
YBEINYCHUSI.
11 [Tucemennas nposepouHas padora Ne 3 mo pazzaenam 1 1 1 monyroaue
«QnekTpoauHaMuka. OnTUKay.
12 H3mepenue nocrosiHHoM [1naHka Ha OCHOBE MCCIICIOBAHMUS 1 1 1 monyromue | https://resh.edu.ru/subject/
doroaddexra. 28/10/
13 N3mepenue nocrosHHoM [11aHka Ha OCHOBE HCCIEA0BAHUS 1 1 1 monyroaue
dhoTtodrddekra. bubnmnoreka [HOK
14 HccnenoBanue pagdoaKTUBHOrO (POHA C MCIIOIb30BAHUEM 1 1 1 momyromue | https://m.edsoo.ru/7f41b5
J03UMETPA. 90
15 BrinonHeHue sxcnepuMeHTanbHbIX 3a1a4 u3 EID. 1 1 1 monyroaue
16 BrinosiHeHue 3kcnepuMeHTallbHbIX 3a1a4 u3 EI'D. 1 1 1 nonyroaue
17 ITucsmennas nposepouHas padora Ne 4 no pazzneny «KBaHToBast 1 1 1 monyronue
¢buzukay.
Beero | 17 17 17
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YCJIOBUSA PEAVINBALIUU TPOI'PAMMBI YYEBHOI'O IPE/IMETA

TPEBOBAHUA K MUHUMAJIBHOMY MATEPUAJIBHO-

TEXHUYECKOMY OBECHHEYEHHIO

Peanuzanus nporpaMmbl y4eOHOM TUCIMILIMHBI 00€CeYeHa CIIeTYIOIUMU
CHEelUaIbHBIMU TOMEIICHUSMU: KaOMHET (U3MKHU: TMOCaZoyHble MecTa TIOo
KoiuuecTBy obydatonuxcs, Y MK no npeamery, muaakTHYeCKuii MaTepual.

1) TIK, mysieTUMEIHIHOE 000pyIOBaHHE: KOMITBIOTED -1IIIT.; HHTEpaKTUBHAS

nocka — 1 mmiT.

2) JIMIEeH3UOHHOE MPOTrpaMMHOE obecrnieyeHue: JUIEH3UOHHOE
porpaMMHOE OOecCTieueHHsI OOIIero W CHEIUaIbHOTO Ha3HAYCHUS
MicrosoftWindows; MicrosoftOfficeProfessionalPlus; Zoom (0ecmiatHas

Bepcusi) — cBoOogHO-pacnpocTpansemoe 110.

HaGop obopynoBanus o pazaeny ¢uznku «MexaHuka

HaGop obopynoBanus o pazaeny ¢usznku «MexaHnyeckue KojieOaHus
Y BOJTHBD)

HaGop obopynoBanus no pazaeny dpusuku «MoekyisipHas pusuka u
TEPMOTMHAMHKA)

HaGop o6opynoBanust o pazaeny GU3uKu « IIEKTPUIECTBOY

HaGop o6opynoBanus no pazaeny pusuku «MarHeTuzm»

HaGop o6opynoBanus no pazaeny pusuku «OnTruka

HaGop obopynoBanus mo pazaeny ¢pusnku «KBaHTOBast u aTOMHas
buzuka»

Kowmmnekt o6opynoBanus 115t noarotoBku Kk EI'D no ¢usuke.

HanMeHOBaHUSI 00BEKTOB U CPEICTB MaTepPUAIbLHO-TeXHHYeckoro | KosmuectBo
o0ecnieueHust
PazgaTounsiii 1abopaTopHbIN MaTepHall IO BCEM paszeliaM Kypca 0 BCEMY
¢busuku: Habop obopynoBanus 1o ¢pusnke o01ero Ha3HaueHUsI Kypcy puzuku

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA

1. CrenanoB C.B. ®uszuka. Yrnyonéuuslii ypoBeHb. 10 knacc. JlaGopatopHblit
npakTukyM : yueoHoe nocodue / C.B. Crenanos — M. : JIpoda, 2020. — 95 c. — Tekcr

: HEMOCPEACTBECHHBIM.

2. CrenanoB C.B. ®wuszuka. YrmyOonéuaslii ypoBeHb. 11 kmacc. JlaGopatopnbrit
npakTHUKyM : yae6Hoe nocodue / C.B. Crenano — M. : JIpoda, 2020. — 110 c. —

TeKCT : HemoCPEACTBEHHBIM.
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3. PepxukoBa A.M. JlabopaTOpHBI NpPakTUKyM : METOAMYECKHE YKa3aHHs K
7a00paTOPHBIM 3aHATUSAM MO auctuiuinHe «Pusmkay s oOydarommxces 10-11
KJaccoB. obmeoOpa3oBarenpHoro muries TUY / A.M.PepkukoBa — TioMeHb :
N3narensckuii nentp bBUK TV, 2020. — 48 c. — TekcT : HenocpeaACTBEHHBIM.

METOJJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1.KocapeBa E.IO. JlaGoparopHble HaOOpbl MO Kypcy (U3HKU : MPAKTUKYM /
V.10.KocapeBa — M. : OOO MzparenbctBo «BAPCOH», 2021. — 68 ¢. — Tekcr :
HEMOCPEICTBEHHBIN.

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccwuiickwmii o6meodpaszoBatensHbiid mopTain — URL:http://www.school.edu.ru —
TekcT : JIIEKTPOHHBIN.

2. ®enepalibHOE areHTCTBO MO oOpazoBaHuio PO MunuctepctBa oOpa3oBaHus U
Hayku P®— URL:http://www.ed.gov.ru — TeKcT : 3JeKTpOHHBIH.

3. ®enepanbublii caiit Poccuiickoro obpasoBanus — URL:http://www.edu.ru —
TexcT : 3IeKTPOHHBIM.

4. bubnuoTeka 31eKTPOHHBIX HATJISIIHBIX mocoouit o gusuke ais 10-11 kmaccoB —
URL:http://www.school-collection.edu.ru/catalog/res/ - TekcT : 3JIeKTPOHHBIH.
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KoHTpobHO-U3MepuTeIbHbIe MATEPHAJIBI
NMCbMEHHBIX MPOBEPOYHBIX PAdoT.
10 kaacc.

1. IlncbmMennas npoBepouyHasi padora Ne 1 mo pasznenam «MoJsiekyJasspHast
¢usuxka. Tepmoaunamuka. Mexanukay.

1.Toueynoe Teno OBUKETCS BAOJib ocd OX. B HavYanbHbIA |V, wic >
MOMEHT BPEMEHHU TeJI0 HaXOJUJIOCh B TOYKE C KOOpAUHA-
Toit X = —5 M. Ha pucyHke n3o0OpakeHa 3aBUCUMOCTh ITPOCK-
LIUU CKOPOCTH VX 3TOro Tena oT BpeMeHH t. Yemy paBHa Ko- 4

"

opauHaTa 3Toro teia B MoMeHT Bpemenu t = 4 c? (OtBer
JIalTE B METpax.)

I, C

Laa}

2.Crepxenb OA, pacriofioXEHHBIH B IJIOCKOCTH PHCYHKa, MOYKET F
BpAIAThCSl BOKPYT HEMOABIDKHOM ocu O, KOTOpas pacmoyioskeHa |
NEePIEHIUKYISIPHO IIOCKOCTH pucyHka. K koHIy cTepxkHs A npu-
JoxeHa noctostaHas cuia F = 2 H, mepnienaukynsipuas ocu O. Hc- N
H0JIb3Ysl PUCYHOK, Ha KOTOPOM yKa3aH MaciuTad, onpenenure, yemy | O A | 1em
paBeH 1Mo MOAYJII0 MOMEHT chitbl F oTHOCHTENHHO ocu O. [

3. UeMy paBeH MOAYJIb CHIIBI TSXKECTH, JCHCTBYIOLICH Ha TeNI0 Maccoil 9 Kr, Ha BbICOTE, paBHOH MOJIOBUHE
paauyca 3emin?

4 Manpuuk O6pocun kameHb Maccoii 100 T moJt yriiom K ro-
pu3oHTY U3 Toukd A. Ha pucynke B HekoTopoM MaciuTade
n3zobpaxena Tpaekropust ABC monera kamHsI.

ComnpoTruBiieHHe Bo3lyxa MpeHeOpexxumMo Maino. B
Touke B TpaekTopru MOIyIJIb CKOPOCTH KaMHs1 ObLJT paBeH 8§
Mm/c. Kakylo KHHETHYECKyl0 3HEPIruI0 HMeNl KaMEHb B
touke C? (OTBeT maiiTe B PKOYJIsIX.) Y CKOpPEHHE CBOOOI-
HOTO TIa/ICHHs! TIPUHSATH PaBHBIM 10 M/c2,

5. Bpycky, nexaiiemMy Ha TOPU30HTAIBLHON MIEPOXOBATO MOBEPXHOCTH, COOOIIMIIM HEKOTOPYIO Hayallb-
HYIO0 CKOPOCTb, ITOCJIE YETO OH MPOIIEN 10 MOJTHONW OCTAHOBKH HEKOTOPOE PacCTOSIHUE. 3aTeM TOT K€ CaMbli
OpYCOK ITOJIOXKIITH Ha IPYTYI0 TOPU30HTAIBHYIO TOBEPXHOCTh U COOOIIMIIN MY Ty K€ CaMyl0 HadalbHYIO
ckopocTb. Koadduuuent tpenust 6pycka o moBepxHOCTs B IEPBOM ciydae Oosblie, 4eM Bo BTopoM. Kak
WU3MEHSTCS BO BTOPOM CIIydae 110 CPaBHEHHIO C MEPBBIM cleayromie Gu3nieckue BeTUUUHbI: MOAYJIb pa-
OOTBI CHJIBI CYXOT'O TPEHHST; PACCTOSTHHE, MPOHIEHHOE OPYCKOM JIO OCTaHOBKH?

JL1st KaXX10M BEJMYHHBI ONIPEAEIINTE COOTBETCTBYIOIIMI XapaKTep U3MEHEHMUS:

1) yBenuuwurcs;

2) yMEHBIIUTCS;

3) HEe UBMEHHUTCA.

3anuumre B OTBET ]_II/I(l)pBI, PACIOJIOKUB UX B NOPAAKE, COOTBECTCTBYIOIICM Ta6m/1ue:

Monyns paboThI CHIIBI CyXOTO TPECHHUS Paccrosiaue, mpotineHHOEe OPYCKOM /IO OCTAaHOBKH
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6. ToueuHoe Temo Maccoit 2 Kr aBmkeTcs Baosb ocu OX. 3aBUCHMOCTD IIPOSKIIUU

umnysbca Px sToro Tena ot Bpemenu t n300paxeHa Ha pUCYHKeE.

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3MUECKUMH BEIMIMHAMHU M MX 3HAYCHU-
svu B CU. K xaxxmoit mo3utim mepBoro cTojidia moadepute COOTBETCTBYIOMIYIO
MO3HLUIO U3 BTOPOTO CTOJIONA U 3alUILIUTE B TAOIUILY BEIOpaHHBIE IU(PHI TTOA CO-
OTBETCTBYIOIIUMH OyKBaMH.

SHAYEHUE OU3NYE-
®U3NYECKAS BEJIMUMHA CKOW BEJIMYMHbI
(B CH)
A) mpoexius Ha och OX CHITBL, IeHCTBYIO- DO
¥ Ha TEJI0 B MOMEHT BpeMeHH t = 4 ¢ 2)0,5
B) mpoexius ckopoctu Tena Ha ock OX B 3)1
MOMEHT BpeMeHu t = 4 ¢ 4)2

Py KT M/C

-

0

=

£=
—
L

7. B crakaHe HaxOMUTCS BOJA B KPHUCTAIIMYECKOM cocTtossHUM Tipu Temmeparype 0°C. M3-3a koHTakTa ¢
TEIUIBIM CTAKaHOM U C KOMHATHBIM BO3JYXOM BCS BOJa IIEPEXOIUT B JKUIKOE cocTosiHUE. B mpornecce ne-

pexona BOAbI N3 KPUCTATIIIUYCCKOI'0 COCTOAHUA B )KUIKOEC

1) e€ 00BEM yMeHbIIaeTCS;

2) e€ INIOTHOCTh YMEHBIIACTCS;

3) e€ BHYTpPCHHSS SHEPTUS YMEHBIIIACTCS;
4) e€ Temriepatypa yMEHBIIIAETCS.

8. UneanbHeiil Ta3 B pe3ylbTaTe U300apHOTO pacIIMpeHHs Mepemén U3 cocTosHus 1 B cocrosHue 2, a
3aTeM, B pe3yJIbTaTe M30TEPMHUECKOro CKaThsl — B cocTossHUE 3. Ha KakoM M3 cleqyromux pUCYHKOB

MPaBUIBHO N300paKEHbI 3TH NEPEX0Ibl?

9. M neanbHbIi ra3 MeUIEHHO MEPEBOAAT U3 COCTOSHUS 1 B | 2, aTM
cocrosiaue 3. [Iponecc 1-2-3 nmpescrasien Ha rpaduke 3a- 4
BHCHMOCTH JIaBJICHUS Ta3a P oT ero oobéma V (cM. puc.).
Cunras, uto 1 arm = 10°[la, HaiiguTte, Kakyo pabory (B
JIx) coBepiiaet ras B mporecce 1-2-3. 7

ad
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10. BoasHoit map HaxoauTces B cocyae 00bémMoM 10 TuTpoB
npu pasneHnn 60 klla (Touka A Ha rpaduke). Mcnons3ys
rpaduK 3aBUCUMOCTH JIaBICHHS [) HACHIIICHHBIX MapoOB
BOJIBI OT TEMIIEPATYPHI |, IPUBEIEHHBINA HA PHCYHKE, OIpe-
JIeNnTe, KaKk OyAyT U3MEHATHCS Macca rapa M ero BHyTpeH-
HSIS1 DHEPTHUS TIPU U30TEPMUYECKOM YMEHBIICHUH 00bEMa,
3aHMMaeMoro mapom, Ha 10%.

Jns xaxaold BEIWYMHBI ONPENEIUTE COOTBETCTBYIO-
MK XapakTep N3MECHEHHS:

1) yBenuuurcs;

2) yMEHBIITUTCS,

3) HEe U3BMEHUTCHL.

3anuimmTe B OTBET UG PBI, pACIIOIONKUB UX B TIOPSIKE, CO-
OTBETCTBYIOIIEM TaOJIHIIe:

Macca napa BayTpeHnHss sHeprus napa

o, klla g
100
&0
]

40

2[} 3 g

P O —
270 290 310 330

350 370

T,

K

11. YcraHoBuTE COOTBETCTBHE MEXIY YPABHEHUSIMH TIPO-
IIECCOB, B KOTOPBIX yYAaCTBYET IMOCTOSHHOE KOJIMYECTBO
UCaIbHOrO0 ra3a, W rpaduKaMu MPOIECCOB, H300-
paxE€HHBIMH Ha nuarpammax (P — pgasneHue, V —
00BéM, T — abcomroTHAs TemMIepaTypa, p — IUIOTHOCTB).

K xaxxno# mo3unuu nepBoro cTondia noadepure co-
OTBETCTBYIOIYIO TIO3UIMIO U3 BTOPOTO CTOJONA W 3amu-
mUTe B TaOJIUILy BBIOpaHHBIE U(PHI O COOTBETCTBYIO-
MMHA OYKBaMH.

YPABHEHMUE TTPOIIECCA:
A) T/p =const
B) p/p = const
3anuimuTe B OTBET HU(PBI, PACTIONOKHB HX B MOPSIIIKE,
COOTBCTCTBYHOILICM 6y1(BaMZ

A b

'PA®UK ITPOLIECCA
1n ¥

o 7
2 71
3} 7 h
4y !

12. Ha pV-amarpammax n3o0pa)keHbI JBa IHKIHYeCKHX mporecca 1- 2 —3-4-1u5-6-7 -8 -5,

MMPOBOJAUMBIC C OTHUM U TEM K€ KOJIMYCCTBOM I'CJINA.
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Ha ocnoBanmm ananmm3a NpUBENEHHBIX TPaUKOB, BEIOCPUTE ABA BEPHBIX YTBEPXKICHHS M YKOKHTE B
OTBETE UX HOMEDA.

1) PaGora rasa, coepménnas 3a uuki 1-2— 3- 4 -1, MeHbliie, ueM paboTa, CoBepIIEHHAs 3a UK 5- 6 -7 -8
- 5.

2) KonuuecTBo TEIIOTHI, MOIy4YeHHOE ra30M B M300apHOM Mpoliecce B Iukie 1- 2 — 3- 4 -1, MeHble, 4eM
KOJIMYECTBO TEIUIOTHI, ITOJIydeHHOE I'a30M B H300apHOM mporiecce B rukie 5 - 6 - 7 -8 - 5.

3) KonrgaecTBo TEIIOTHI, IOTYyYEeHHOE Ta30M B H30XOPHOM Tporiecce B Iukie 1- 2 — 3- 4 -1, MeHbIie, ueM
KOJIMYECTBO TETUIOTHI, TOTy9eHHOE Ta30M B U30XOPHOM IpoIiecce B Iukie 5 - 6 - 7 -8 -5.

4) Monynb Konr4ecTBa TeIJIOTHl, OTJAHHOM Ta30M B H300apHOM Iporiecce B 1ukie 1- 2 — 3- 4 -1, Gomnbe,
4eM MOJYJb KOJIMYECTBA TEIUIOTHI, OTAAHHOM ra3oM B H300apHOM Tporiecce B Iukie 5 -6 - 7 -8 - 5.
5) Moaynp Konn4yecTBa TETUTIOTHI, OTTAHHON Ta30M B H30XOPHOM Tporiecce B nukie 1- 2 — 3- 4 -1, 6omnbie,
YeM MOJYJIb KOJMYECTBA TEIUIOTHI, OTAAaHHOM ra30M B U30XOPHOM Iporiecce B nukie 5 - 6 - 7 -8 - 5.

OrTBer:

13. UpeanbHas TemnoBas MamuHa paboTaeT ¢ ucnonb3oBaHumeM wukina Kaprao. Temmeparypy
XOJIOAW/IPHAKA MAIIWHBI IOBBIIIAIOT, IPU 3TOM TEMIIEpaTypa HarpeBaTelii U KOJMYECTBO TEIUIOTHI,
KOTOpoe pabodee Telo IONydaeT OT HarpeBaTeNs 3a OJIWH ITUKJI, OCTaroTCs Hem3MeHHbIMH. Kax
m3MeHsIoTea B pe3ynabrare storo KIIJ[ TemmoBoit MammHBI U COBEpIIaeMasl MAIIMHOW 32 OJWH IIHUKII
pabora?

J1st Kax10M BEJIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIUI XapaKTep U3MEHEHHUSL:

1) yBenuuuiaceo;

2) yMEHBIIIUIIACK;

3) HEe U3MCHHIIACK.

3anummTe B TaOMUIy BBEIOpaHHBIE UGB IS Kaxa0i (usndeckoi BenuauHbl. L{udper B oTBeTE MOTYT
MOBTOPSITHCA.
KIIJI TenaoBoi MalIWHbBI Pabora, coBepiaemasi MaIlIMHOM 32 OAVH UK

IIncbMennast npoBepo4Has padora Ne 2 o pasaeny «JIeKTPOAUHAMHUKA».

A1l Tok B MeTajuiax co3JaeTcsi ABUKEHUEM
1) aeKTpOHOB 2) TONBKO TOJIOKUTEIIBHBIX HOHOB
3) oTpUIIATENBHBIX U MOJOXKHUTEIBHBIX HOHOB  4) TONBKO OTPHUIATETFHBIX HOHOB

A2. Cuia Toka B IPOBOIHUKE U3MeHsieTcs 110 3akony | = kt, rae K = 10 A/c. 3apsin, nporieaimmii yepe3
MOTIEPEYHOE CEUCHHE MPOBOAHUKA 3a BpeMs t = 5 ¢ OT MOMEHTa BKIIFOUCHHUSI TOKA, PaBEH
1)25Kn 2)50Kn 3) 75 Kn 4) 125 Kn  5)250Kn

A3. Ecin HanpshKeHHE MEXy KOHIIaMH IPOBOJAHUKA U €r0 IJIMHY YMEHBIINTD B 2 pa3a, TO CUJa TOKA,
IIPOTEKAOILETr0 Yepe3 MPOBOIHUK,
1) ymenbmuTcs B 2 pasa 2) HEe U3MEHUTCS
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3) yBenuuured B 2 pasa 4) ymenbliuTcs B 4 pasza

A4. Ecou yBenuuuTh B 2 pa3a HalpsDKEHME MEXAY KOHI[AMHM IPOBOJHHUKA, a IUIOIIAAb €ro
[IONIEPEYHOI0 CEYEHMs YMEHBIINTD B 2 pa3a, TO CUJIa TOKA, IPOTEKAIOIIEro Yepe3 MPOBOIHUK,

1) yBennuutcs B 2 pasza 2) yMeHbIIUTCS B 2 pa3a ot

3) HEe U3MEHUTCS 4) yBenuuuTcs B 4 paza

AS. ConpoTuBieHHUe MEXIy ToukaMu A W B snekTpuueckoil uemnu,
MpEACTaBICHHOM Ha PUCYHKE, PABHO
1) 140m 2)80M 3)70m 4)60m

A6. ConpoTuBieHHE MEXIY ToOUKaMu A U B siekTpuueckoil uemnu,
MpEeACTaBICHHOM HA PUCYHKE, PABHO
)30 2)50m 3)80M 4)210m

A7 B memm, cxemMa KOTOpOi M300pa)keHa Ha PHUCYHKE, COIPOTHUBIICHUE
Ka)KJOro U3 YeTbIpex pe3ucTopoB paBHO 4 Om. OOuiee cOnpoTHBICHUE
LeTH paBHO

)20 2)40m 3)80m  4) 16 Om

A8. JIBa mpoBOJIHMKA, UMEIOILIUE OJIMHAKOBOE COIPOTUBIIEHUE R, coennHeHbl nocienroBaTenbHo. Mx
obmiee conmporuBieHue paBHo 6 OM. Eciu mocnenoBaTeIbHO ¢ HUMU BKJIFOUUTB €11€ OJIUH MPOBOIHUK
conpoTHBIIeHHEM R, TO 001iee conpoTUBIeHHE TIPOBOJHUKOB CTAHET PAaBHBIM

1)180m  2)120m 3) 9 Om 4)2 Om

A9. B memu, cxema KOTOpOW H300pakeHa Ha PHUCYHKE, COINPOTHBIICHUE
Kaxkgoro pesuctopa paBHo 3 Owm. [TonHOE conpoTHUBIEHHUE 1IETIH PABHO

1) 12 Om 3)5 Om

2)7,5 Om 4)4 Om

A10. Kak u3MeHHTCS CONpPOTHUBIEHHME ILIENHU, M300pakeHHONM Ha pPHUCYHKE, NpHU
3aMbIKaHuu Kiatoga K?

1) ymeHbIIUTCS

2) yBeIUYUTCS

3) HE U3MEHUTCS

4) yMEHBIIUTCS WU YBEJIUYUTCS B 3aBUCUMOCTH OT COOTHOILIEHUSI MEKy conpoTuBiieHusMu R1 u R2

E 0.1 L
All. Jlns yBenuueHus Hakaja jammbl (CM. PUCYHOK) CJIE€AYeT MOAKIIOYUTH
JOTIOJIHUTEIBHOE COITPOTUBIIEHUE K TOUKAM
DAuB 3)CuD
2)BuC 4)KulL

LA

Al12. K ucrounuky Toka ¢ JIC = 6 B moakmounnu peocrar. Ha pucynke :
MOKa3aH rpaduik U3MEHEHHUs CUJIbI TOKA B PEOCTaTe B 3aBUCHMOCTH OT €0
CONpOTHUBJIECHUS. UeMy paBHO BHYTPEHHEE COINPOTUBICHUE HCTOYHHKA
TOKa?

1) 0 Om 3) 0,5 Om

2) 1 Om 4) 2 Om

] 1 ] ] 1

1 2 3 RoOx

RN Y X2
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Al13. Ilpu mpoXOXIEHUH MO MPOBOJHUKY DJIEKTPUUYECKOTO TOKAa CHJIOH 5 A B TedyeHHE 2 MHUH
coBepmraercs padota 150 x/[x. YeMy paBHO CONTPOTUBICHUE MPOBOTHUKA?
1)0,020m 2)500m  3)3 xOm 4) 15 xOm

Al4. Yemy paBHO BpeMs ITPOXO’KACHHS TOKA IO IIPOBOIHUKY, €CJIU TP HANPSDKEHUH Ha €ro KOHIIaX
120 B coepmaetcs padora 540 x/Ix? Conporusienue npoBoanuka 24 Om.
1) 0,64c¢ 2) 1,56¢ 3)188c 4) 900 ¢

A1S5. JIBe mpoOBOJIOKK OJMHAKOBOM JUIMHBI U3 OJJHOTO M TOT'O K€ MaTepuaia BKIKOYEHbI
MOCJIEIOBATEIBHO B AJIEKTPUUECKYIO 11enb. CeueHue nepBoil mpoBOIOKH B 3 pa3a 0oJibllle CeYeHUst
BTOpOil. KonmuuecTBo TEmnoThl, BbIAEIAEMOE B €IUHUILY BPEMEHH B IIEPBOI MPOBOJIOKE,

1) B 3 paza Gosnblie, 4eM BO BTOPOi

2) B 3 pa3a MeHbIIIE, YeM BO BTOPOM

3) B 9 pa3a Gosnblie, 4eM BO BTOPOi

4)B V3 pa3 MeHbIIe, 4YeM BO BTOPOU

A16. [TassmbHEK, paccunTaHHBIN Ha HanpsbkeHue Uy =220 B, moakroumnm B ceTh ¢ HanpsbkeHueM Uz
= 110 B. Kak u3meHunacr MOIIHOCTh, moTpeOisiemass nasiabHUKOM? (CONpOTHBICHUE CHUpPATIU
MasUIbHUKA CUUTATh OCTOSIHHBIM. )

1) ymenbimiach B 4 pasa 2) yBesnnumiiach B 2 pasa

3) ymeHbIIMIach B 2 pasa 4) yBenuumuiack B 4 pasa

A17. JIBe nammnouku MmomHocThi0 P1=100 BT 1 P,=500 BT BKIIOUHIHN B LIeTb MapaienbHo. Kakas u3
HUX 00J1a7jaeT OOJIBIINM COMPOTUBIEHUEM U BO CKOJIBKO paz?

1)Ri=BR; 2)R2=5R: 3)Ri=4R; 4)R;=4R; 5)Ri=R;

A18. IlepeHoc BemecTBa MPOUCXOAUT B CIIy4ae MIPOXOKIACHUS IEKTPUUECKOTO TOKA YEPE3
1) MeTaIbl U OTYNPOBOJHUKU 2) NOJIyIPOBOJIHUKHU U DJIEKTPOJIUTHI
3) rasbl ¥ HOJTYHIPOBOJHUKHI 4) 3NIeKTPOUTHI U Ta3bl

A19. B deTblpexBaleHTHBI KpeMHUH J00aBUIM B MEPBOM Cllyyae TPEXBaJCHTHBIM WHAMN, a BO
BTOPOM ciTy4yae NATuBaJeHTHBINH Ppocdop. Kakum Tumom npoBoAMMOCTH B OCHOBHOM OyieT 00s1aaTh
MIOJIYIIPOBOJIHUK B Ka)KJIOM ciiy4ae?

1) B mepBOM cily4ae ABIPOYHOI, BO BTOPOM CIIy4ae 3JICKTPOHHOI 3) B 00oux ciaydasix
JJIEKTPOHHOU

2) B IEPBOM CJIydyae JICKTPOHHOM, BO BTOPOM CIIydae JbIPOYHOM 4) B 0boux cimyyasx
JBIPOYHOU

A20. Kakum TUIIOM IPOBOJUMOCTH 00J1a/1a10T MOIYTIPOBOAHUKOBBIE MaTepHAIIbI C AKIIEITOPHBIMU
MIpUMeECAMHU?

1) B OCHOBHOM 3JIEKTPOHHOM

2) B OCHOBHOM JIBIPOYHOI

3) B paBHOH CTEINEHH JIEKTPOHHOM U IBIPOYHON

4) nonHou

A21. Kakoii Tun npoBOIUMOCTH IIpeodafaeT B MOJYNPOBOIHUKOBBIX MaTepuasax ¢ JOHOPHBIMU
npuMecsaMu?
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1) aneKTpoHHBIN

2) IBIPOYHBINA

3) B paBHOH CTENEHU IEKTPOHHBIN U IBIPOYHBII
4) MOHHBIT

11 kaacc

IIncbmenHas MMpoBE€poOIHaAsd paﬁoTaNQ 3 mo pa3aejiam «3.]'ICKTp0L[I/IHaMI/IKa. OnrTuka».

Al. Kaxkoil rpadk COOTBETCTBYET 3aBUCUMOCTH YJEIBHOIO COMPOTHUBIICHUS MOJYIPOBOJIHUKOB P-
TUIA OT TEMIEPaTyphi?
pA Pé p P

0 t, t,°C 0 t,°C 0 £,°C

1) 2) 3) 4)

Y
)

A2. Kakoii rpaduk COOTBETCTBYET BOJBTAMIEPHON XapaKTEPUCTUKE MOIYIPOBOAHUKOBOIO TUOJA,
BKJIFOYEHHOTO B IIPSIMOM HAIPABJICHUH?

DI pxd 21 pna
5 3
N S 4 -
-2 2
1l 1
0 : - o L . i = .
123845 UB 123456 UB -
DL pna R § 2§ '
5l 5
4 4
3 3 l
2 2 .
a1y 1
0 0

12846 UB 126456 UB

A3. Kakumu HOCUTENsIMHM 3apsja CO3JaeTcs SJEKTPUUYECKUH TOK B pacTBOpax M paciuiaBax
3JIEKTPOJIUTOB?

1) TONBKO AIIEKTPOHAMHU 2) BNEeKTpOHAMH U JbIpKaMU

3)ToNBKO HOHAMU 4) snekTpoHaMH U HOHAMU

A4. Kak nu3MeHUTCs Macca BeIleCTBa, BHIJICIMBILIETOCs Ha KaTOJIE IPH MPOXO0XKIEHUH FIEKTPUYECKOTO
TOKa 4epPEe3 pacTBOP JIEKTPOJIUTA, €CIU CUJIA TOKA YBEIMUYUTCS B 2 pa3a, a BPEMs €ro NpOXO0KICHUS
YMEHBIIUTCSA B 2 pa3a?

1) YBenuuuTcs B 2 pasa. 2) YBenuuurcs B 4 pasa. 3)He nzmenurcs.

4) YMmenpmutes B 2 pasa. 5) Ymenbiutcs B 4 pasa.

A5. DnekTpuueckuil TOK B razax o0yCJIOBIIEH YIOPSIIOYEHHBIM JIBHKEHUEM
1) TONBKO 3JIEKTPOHOB 2) TONBKO OTPULIATEIBHBIX HOHOB
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3) TOJABKO MOJIOKUTEIbHBIX HOHOB 4) oTpUIIATENIbHBIX U MOJOKUTEIBHBIX HOHOB, JIEKTPOHOB

A6. Ha pucynke nzobpaxxeHa cxema sjekTpudeckoil nemnu. [Ipu 3ambikaHun Kiroda
JIaMITOYKa | BCIIBIXMBAET MO3KE. DTOT OMBIT HIUTFOCTPUPYET SBIICHHE

1) poroaddexra 2) CaMOMH]TyKIIUU

3) HarpeBaHUsI OOMOTKH 4) sneKkTpu3aIn

A7. Ha pucyHke mnpeacraBiieHa cxema jieKkTpuueckoil nenu. Kakas u3 mamn mocie
3aMbIKaHUs LETH 3aTOPUTCS T03XKE? T
N1 2)2 3)3 4) Bce BCIBIXHYT OJJHOBPEMEHHO

AS8. TlpenMer pacroyiokeH OT COOHMpAroIel JIMH3bBI Ha PACCTOSHUU, OOJIbIIEM

IBOMHOrO (hOKycHOTO paccrosiuus. M300pakeHue npeamera

1) MHUMOE ¥ HAXOIUTCS MEXY JIMH30U U (POKYCOM

2) NeHCTBUTEIIBHOE U HAXOUTCS MEXIY JTUH30M U (hOKYCOM

3) AeCTBUTEIBHOE U HAXOAUTCSA MEXY POKYCOM U JIBOMHBIM (POKYyCOM

4) necTBUTENHHOE U HAXOAUTCA 32 TBOMHBIM (DOKYyCOM

Fax

A9. Csersmasics TOUKa pacnonoxena B pokyce coduparomieit InH3bl. M300paskeHne TOUKu
1) MHUMOE ¥ HAXOIUTCS MEX Y JIMH30U U (POKYCOM

2) NeCTBUTENBHOE U HAXOAUTCS MEXAY JIMH30M U (POKYCOM

3) HaxoAWTCS B OECKOHEUHOCTH

4) necTBUTENHHOE U HAXOAUTCA 32 TBOMHBIM (DOKYyCOM

A10. Ha kakoM pacCTOSHUM OT COOMpAroIIel JUH3bI HY)KHO MOMECTHTh MPEIMET, YTOOBI €ro
M300pakeHUe ObLIO IEHCTBUTEIILHBIM?

1) Ha GonbiiemM yeM (OKYCHOE pacCTOSIHHE

2) Ha MeHbIlIEeM YeM (POKYCHOE pacCcTOsIHUE

3) ripu JIF0O0M PACCTOSTHUU U300pakeHHne OyIeT NeHCTBUTEIbHBIM

4) npu 11000M pacCTOSHUU H300paxeHne Oy1eT MHUMBIM

All. Kakass Touka COOTBETCTBYeT H300pa’keHHIO 0OBEKTa S (CM.

s. ’I‘

F
puc.)? 2 F o OF
1) Touka 1. l 3
2) Touka 2.

3) Touxa 3.

4) JlefiCTBUTEIBHOTO H300pakeHUsI 00bEKTa S HE CYIIECTBYET.

A12. Tlpenmer naxoautcst Ha pacctosauu 0,1 M oT mepeanero oxyca nuu3el. Ha skpane,
pacnonoxkeHHOM Ha pacctosHud 0,45 M oT 3agHero (poKyca JIMH3BIL, MOJIy4aeTcs YETKOE
n3o0paxeHue npeamera. JInHeliHoe yBelnnyeHUE JIMH3bI PABHO

1) 9,0 2)4,5 3)4,2 4) 3,5 521
A13. Ilpenmer Haxoautcst Ha pacctosauu d = 0,1 M OT JIMH3BI, @ IKpaH, Ha KOTOPOM HOJTY4EHO

4YeTKoe M300pakeHHe IpeaMmeTa, ynaieH oT JHuH3bl Ha paccrosHue { = 0,4 m. Onpenenure
(OKyCHOE pacCTOSHUE JIMH3BI.
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1)8cm 2)10em  3)20cm 4)24em 5)32cm

Al4. Kakas u3 touek (1,2,3 niu 4), MOKa3aHHBIX Ha PUCYHKE, SIBIISICTCS T 3 s 4
M300paKeHNEeM TOUKHU S B paccenBarouieit nunze? ° i-.
1)Touka 1. 3) Touxa 3. . F 1 F
2) Touka 2. 4) Touxa 4. 2
IMucbMenHast mpoBepoyHasi padora Ne 4 mo pasneny «KBanroBasi pusuka.
Al. Ilpu uccnenoBanuu ¢porodddexra CTOIETOB BHICHUII, UTO:
1) aTOM COCTOUT U3 si/ipa U OKPYXKAIOLIUX €r0 AIEKTPOHOB;
2) aTOM MO’KET IOIJIOLIATh CBET TOJBKO ONPEAEIECHHBIX YaCTOT;
3) cuna $poToTOKA MPSAMO MPOMOPIIOHATHHA UHTEHCUBHOCTH MAAAIOIIEr0 CBETA;
4) GOTOTOK BO3HHKAET IIPH YACTOTaX IMaJIAI0IIETO CBETa, MEHBIIINX HEKOTOPOTO 3HAYCHHUSI.
A2. ®otoTok HackimeHus npu potodddexre ¢ yMeHbIICHHEM A IaI0MIer0 CBETOBOTO MOTOKA
1) yBenuunBaercs . 2) yMeHbIIaeTCs
3) He u3MeHseTcs 4) yBeIMYMBACTCS WIIM YMCHBIIIAETCS B 3aBUCUMOCTH OT PaOOTHI
BBIX0/1a

A3. Buemnuii hpoToddpdekT — 3TO ABICHUE

1) nmouepHeHus: (OTOIMYIILCUH MO ACUCTBUEM CBETA

2) BBIPBIBAHUS 3JEKTPOHOB C OBEPXHOCTHU BEILIECTBA 101 ACUCTBUEM CBETa
3) cBeueHHs HEKOTOPBIX BEIIECTB B TEMHOTE 4) U3JIy4eHUsI HArPETOro TBEPJOro Tena
A4. ®oTO371EMEHT OCBEIIAIOT CBETOM ONPEIEIIEHHOM YacTOThl U
UHTEHCUBHOCTU. Ha pucyHke mpejactaBieH rpapuk 3aBHCUMOCTH CHJIBI
¢doroToka (oTodIEMEHTA OT MPUIIOKEHHOTO K HEMY HampsikeHus. B cinydae
YBEJIMYEHHUSI YacTOThl O€3 M3MEHEHHsS WHTEHCHBHOCTH MaJIalOLIEro CBETa
rpa¢puk u3MeHurcs. Ha kakoM W3 NPUBEIEHHBIX PUCYHKOB IPAaBHIBHO
OTMEYEHO M3MEHEHUE JaHHOTO rpaduka?

¥
'
!
{
L
i
L
t
t

b eieeasteand)
e e
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AS. TToBepXHOCTh METaJlIa OCBEIIAIOT CBETOM, JITMHA BOJHBI KOTOPOTO MEHbBIIE JUTMHBI BOJHBI A,
COOTBETCTBYIOIICH KpacHOW Tpanuile ¢otodddexra mns maHnHoro BemiecTBa. [Ipu yBenuueHun
MHTEHCUBHOCTH CBETA

1) poToaddhexT nporucxoauTe He OyAET IPH JIF0O0H HHTEHCUBHOCTH CBETA

2) OyZeT yBeJINYMBAThCS KOIMYECTBO (DOTOIICKTPOHOB

3) OyneT yBenM4UBaThHCS YHEPTUS (POTOAIEKTPOHOB

4) Oyzner yBeIMUMBATHCS KaK SHEPTHS, TaK U KOJIUYECTBO (POTOIIEKTPOHOB

A6. Bpulo MpoOBENEHO TPU SKCIEPUMEHTA MO U3MEPEHUIO 3aBUCUMOCTHU
($hOTOTOKA OT MPUIIOKEHHOTO HAMPSHKEHUS MKy (OTOKATOAOM M aHOJIOM.
B 3Tux sKkcniepuMeHTax MeTaiinyeckas IacTUHKA (POTOKATOAa OCBEIIAIach
MOHOXPOMAaTHYE€CKMM CBETOM OJHOM M TOM >K€ 4YacTOThl, HO pa3HOU
WHTEHCUBHOCTH (CM. pPHUCYHOK). Ha KakoM u3 pHUCYHKOB MpaBUIbHO
OTPaXKEHBI PE3YJILTAThI TUX SKCIIEPUMEHTOB?

1) i hxa ) hma

0 o U.B e 2

A7. Dueprus ¢otoHa, mornomeHHoro npu (otodrddexre, paBHa E. Kunetnueckas s>Heprus
AJIEKTPOHA, BBUIETEBIIETO C ITOBEPXHOCTH METAJUIa TIOJT ACHUCTBHEM 3TOro (DOTOHA,

1) 6onpmie E - 2) mensie E

3) paBHa E 4) MoxeT ObITh OOJIbIIE WM MEHbLIE E Mpu pa3HbIX yCIOBUSIX

AS8. Ha rpaduxe npuBeneHa 3aBUCUMOCTb (DOTOTOKA OT MPHUIOKEHHOTO
00paTHOTO HAMNPSDKEHHUS TPU OCBEIICHUM METAUIMYEeCKOW TIIIaCTHHBI
(porokaTona) nznydenuem sueprueii 4 »B. Uemy paBHa paboTa BbIXOAA 7S
9TOTO MeTaja?

1) 1,53B. 2)2,53B.
3) 3,53B. 4) 5,5 3B.
AO9. Eciu  ckopocTh  (OTORNIEKTPOHOB, BBIOMBAEMBIX CBETOM C

NOBEPXHOCTU Karo/Ja, NpPHU YBEIWYEHHM YacTOThl CBETa YBEJIWYMBAeTCs B 3 pasza, ToO
3a/Iep’KMUBAIOIasl Pa3HOCTh MOTEHIMAIOB (3alMpaloIIui MOTEHIMANl) B YCTAHOBKE MO M3YyYEHHUIO
dororddekra qomxHa

1) yBenuuuthbes B 9 pas 2) yMeHbIIUThCA B 9 pa3

3) yBenuuuthes B 3 paza  4) yMEeHbIIUTHCA B 3 pas3a
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A10. IIpu ocBeleHNH KaToja BaKyyMHOTO (POTOIJIEMEHTa MOTOKOM MOHOXPOMAaTHYECKOTO CBETA
IPOMCXOOUT OCBOOOXKIEHHE (OTOAIEKTpoHOB. Kak u3MeHHTCs MakCHMalbHas SHEpPrus
BBUICTEBIINX (POTODIIEKTPOHOB IPY YMEHBILICHHH YaCTOTHI MAAIONIETO CBeTa B 2 paza’?

1) yBenuumTcs B 2 pasza 2) yMEHBIIUTCA B 2 pa3a

3) ymenbmuTcs 6osee yueM B 2 paza  4) yMEHBIIUTCS MEHEe YeM B 2 pasza

£ 1
All. Kakoit rpapuk (CM. pUC.) COOTBETCTBYET 3aBUCHUMOCTH MAaKCHUMAaJbHON 2
KUHETHYECKON 3Hepruu £ (OTO3IEKTPOHOB OT YacTOTHI V (JOTOHOB, MaAOIIUX / /
Ha BemIecTBo npu Gorodddexre?

1)1 2)2 3)3 4)4

Al12. mnynsc poToHa UMEET HauMEHbIlIee 3HaYeHHE B JUana30He YacToT
1) peHTIr€HOBCKOIO U3JIy4YEHUs 2) BUAUMOTO U3JIy4EHUs
3) ynbrpaduoneToBoro u3ayueHus — 4) uHOpPaKpacHOTO U3ITYICHHS

A13. Nmnynsc poToHa UMeeT Haubobliee 3HaYeHNE B IMaa30He YacTOT
1) nuadpakpacHOro N3TyUCHUS 2) BUAUMOTO U3JIy4EHUs
3) ynbrpaduoneroBoro ussnyueHuss 4) peHTTeHOBCKOTO U3JIyYSHHS

Al4. JlBa uCTOYHMKA  CBeTa  M3JIy4arOT  BOJHBL:  JuMHA A 1=3,75 - 10 M, utiHA A2 = 7
,5 - 10 "m. UeMy paBHO OTHOIIEHHE MMITYIECOB P1/P2 GOTOHOB, H3TY4aEMBIX TIEPBBIM U BTOPHIM
HCTOYHUKaMH?

N4 2)2 3)12 4)4

AlS. Jlnuna BonHbl ne bpoitns ans snexTpoHa Oonbiie, YyeMm Ui o-dacTHibl. VMmynbe Kakoi
YyacTullbl Oosbie?

1) anekTpona 2) 0-4acTHIIBI

3) UMITYJIBCHI OJIMHAKOBBI 4) BeIMUMHA UMITYJIbCA HE CBs3aHa C ITTHHOMN BOJIHBI

A16. Kakomy BUy DJIEKTPOMAarHUTHOTO M3JIyYEHUS COOTBETCTBYET (OTOH, UMITYIHC KOTOPOTO
pasen 10 “2'kr-m/c?

1) paaroBOJIHBI 2) uHppaKpacHOEe U3ITyICHUE 3) BUIMMBIii TT1a30M
CBET
4) ynbTpaduoiIeTOBOC U3ITyUCHHE 5) peHTTeHOBCKOE U3JTyUCHUE

A17. B HEKOTOPBIX OMBITaX MO U3y4eHHUIO (HOTOIPdeKTa POTOITEKTPOHBI TOPMO3SITCS
3JeKTpUYecKuM nosiem. Hanpsbkenue, mpu KOTOPOM 3JIEKTPUUECKOE MT0JIE OCTAHABIIMBAET U
BO3BpAIllaeT Ha3aJl Bce POTOATEKTPOHBI, HA3BAIN 3a/IEPKUBAIOIIUM HAPSHKEHUEM.

B tabnuiie mpencTaBieHbl pe3yIbTaThl OJHOTO U3 MEPBBIX TAKUX OMBITOB MPU OCBEIIEHUU OJTHOW U
TOM K€ IJTACTUHBI.

3anepxkuBaroniee Hanpsokenue U, B 0,4(0,6

Yacrora v, 10 I'n 55 (6,1

[TocTostHHas I1nanka mmo pe3yapTaTaM 3TOr0 3KCIEPUMEHTA PABHA
1)4,6 10 #xec  2)5310 % x  3)7,010 % ke 4)6,310 3 Ixc
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