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NPEANCNOBUE

IIpenmaraemsrit c6opHUK comep:kuT 10 TPEHUPOBOUHBIX S9K3aMEHAIIMOHHBIX BADHAHTOB JJIA IOATO-
ToBKH K OI'D mo usuke. 11-it BApHaHT — KOHTPOJbHBIH.

TpeHNPOBOUHEIE HK3aMEHAIMOHHEIE BAPUAHTHL II0 COAEPIKAHUIO 3aJaHUN COOTBETCTBYIOT Peajb-
HBIM BapuaHTaM, KOTOPBIE MCIOJIb3YIOTCA IPU IPOBEeHUY ['0cy1apCTBEHHOM UTOTOBOY aTTECTAI[NH
(OI'9) mo pusuke B 9 KIacce.

Kaskeiii BapuaHT KOHTPOJbHO-U3MepHUTEIbHBIX MaTepuasioB (KMM) coctout us AByX 4acTeir u
BKJIIOUAeT B cebs 26 3agaHuil, pasInvanInuxcsa (OPMOi i YPOBHEM CJIOKHOCTH.

Yacts 1 comepskur 22 3amaHusd, 13 KOTOPhIX 13 3amaHuii ¢ BLIOOPOM OTBETA U3 UETHIPEX BOZMOMK-
HBIX, 8 3a7aHuil, K KOTOPHIM TpeOyeTcs MPUBECTH KPATKUIl OTBET B Bue Habopa rmudp, u 1 3aganue ¢
pasBépHyTEIM oTBeTOM. 3agauusd 1, 6, 9, 15 u 19 ¢ KpaTKHM OTBETOM IIPEICTABISIOT COOO0H 3aMaHus
HA YCTAHOBJIEHHE COOTBETCTBUS MOZUIUH, IIPEACTABIEHHBIX B ABYX MHOKECTBAX, WU 3a[JaHUSA Ha
BHIOOD ZIBYX IPABUJIBHBIX YTBEPIKIEHUN U3 MIPEIIOKEHHOr0 MepeyuHs (MHOKEeCTBEHHBIN BBIOOD).

Yacrs 2 comepsxurt 4 3amanus (23—26), 11 KOTOPBIX HEOOXOAUMO IPUBECTU PA3BEPHYTHINA OTBET.
3amanne 23 mpeaCTaBIsgeT COOOM MPAKTUYECKYIO0 paboTy, IS BBIIOJHEHHUS KOTOPOM HCIOJIb3YeTCs
JabopaTopHOoe 000pyAOBaHKe; 3afaHne 24 — KaueCTBEHHYIO 3a1auy, 3agaHusd 25 u 26 — BeIUKCIIN-
TeJIbHBIE 3a1aUM.

B sK3amMeHaMOHHO paboTe MPOBEPAIOTCA 3HAHUA ¥ YMEHUs, TPUoOpeTEHHBIE B Pe3YJIbTaTe 0CBO-
eHUs CJAEAYIOIINX PasfesoB Kypca GU3uKy OCHOBHOM IIIKOJIBL.

MexaHnuecKue ABJICHUA.

TenoBbIe ABIEHUA.

OJIeKTPOMATHUTHEIE SBJICHUS.

4. KBaHTOBLIE BJICHUA.

OO61ee KOJIMYECTBO 3aJaHUI B 9K3aMEHAIMOHHON padoTe IO KasKJOMYy M3 Pas3jesioB HpUOIu3u-
TEJHHO IPOMOPIIMOHAIBHO €r0 COAEPIKATeNbHOMY HAIIOJHEHUI0 U yueGHOMY BPEMEHH, OTBOLUMOMY
Ha U3yYeHWe JaHHOTO Pasfelia B IIKOJBHOM Kypce.

Bazanus yactu 2 (3aganus 23—26) IpoBepAIOT KOMILIEKCHOE MCII0Jb30BaHNe 3HAHUN U YMEHU 13
Da3INYHBIX PAs/eNoB Kypca GU3uK.

OK3aMeHaMOHHAI paboTa IPOBEPAET CIeAYION[Ne BUAL AeATeTLHOCTH:
1. BiaseHue 0CHOBHBIM IOHATHHHBIM alapaToM IIKOJLHOTO Kypca GU3MKHU.
1.1. 3HaHNe U TOHMMAaHNUE CMBICJIA TIOHATHH.
1.2, 3HaHNe 1 TOHMMAaHUe CMBIC/IA (PU3NUECKUX BEJUUNH.
1.3. 3HaHNe U MOHNMaHUe CMbICIAa GM3NUECKUX 3aKOHOB.
1.4. YMeHMe ONUCHIBATH U 00BACHATH GU3NUECKUe ABICHUS.

2.Biaserve ocHOBaMU 3HAHUI O METOJaX HAYUYHOTO MO3HAHUSA U 9KCIEPUMEHTANTbHBIMU YMEHU-
SAMU.

3. Pemenue 3aay pasanyHOTO THAIA U YPOBHSA CIOKHOCTH.

4, IloHnMaHue TeKCTOB HUBUUECKOTO COMePIKAHU.

Hcnonb3oBanne IpruoOPETEHHBIX 3HAHUM ¥ YMEHUU B IPAKTUYECKOU AeATeNbHOCTH M MTOBCEIHEB-
HOW JKU3HU.

Brasenne ocHOBaMU 3HaHUIT 0 METOZAX HAYYHOTO MO3HAHKA U 9KCIEPUMeHTATIbHEIE YMEHHA IIPO-
BepsioTea B 3aganuax 18, 19 u 23. 3aganue 18 ¢ BeiGopoM oTBeTa u 3aganue 19 ¢ KpaTKUM OTBETOM
KOHTDPOJIUPYIOT CJAEAYIONINE YMEHUA:

— (opMynupoBaTh (pasanuaTh) e IPOBeAeHUA (THIIOTE3Y, BBIBOJBI) OMMCAHHOTO ONBITA HJIK
HaO0JII0eHN;

— KOHCTDYMPOBATH HSKCIEPUMEHTATIBHYIO YCTAHOBKY, BEIOMPATH OPAJOK IPOBEAEHNUS OIBITA B CO-
OTBETCTBUU C IPEIJIOKEHHON I'MIIOTE301;

— WCIIOJIB30BATH (pU3MUECKUE IPHOOPHI I M3MEPUTEIbHbIE MHCTPYMEHTHI /I8 IPAMBIX H3MEPeHUH
(husuyecKuX BeJIUYUH;

— NIPOBOAUTDH AHAIU3 PE3YJIbTATOB HKCIEPUMEHTAIBHBIX UCCIELOBAHUN, B TOM YICJIE BHIPAIKEH-
HBIX B BUJie TaOJIUIBI LI rpaduKa.



NPEANCNOBKE 5

JKcImepuMeHTaIbHOe 3afanue 23 MPOBEPSeT:

1) ymenue npoeodums KoceéenHble uU3MepeHUs PuUULECKUX GeLUHUH: TJIOTHOCTH BEIECTBA;
cuisl ApxuMena; Koa(QUIUeHTa TPEHUSA CKOJIb/KEHNS; KECTKOCTU MPY/KUHbBI; IEPHOa M 4aCTOTHI
KoJie0aHUT MaTeMaTHYECKOTO0 MAsSTHWKA; MOMEHTA CHJIBI, TEeHCTBYIOIIEr0 Ha phIYar; paboThl CHIIbI
VIIPYrOCTH HpPY IOABEME I'PYy3a ¢ MOMOIIBI0 MOABUMKHOTO MM HEIOABUKHOTO 0JI0KA; PAOOTHI CHIIBI
TPEHUs; ONTUUECKON CHUJIBI COOMpAIOIIEH JIMH3HI; JIEKTPUUECKOr0 COIPOTUBIEHUS DPE3UCTOpPA; pa-
0OTBI ¥ MOIIIHOCTHX TOKA;

2) ymenue npedcmagnamp IKcCnepuUMeRmMaLbHbLe Pe3yLbmambyl 6 6ude mabauy, 2paduros uiy
cxXeMmamuieckux pucyrkoé u deramov 6bL.600bL HA OCHO6AHUU NOLYLEHHBLYX IKCIEPUMEHMALbHBLY
0aHHbLX: O 3aBUCUMOCTH CHJIBI YIPYTOCTH, BOSHUKAIOIIEH B IPY/KUHE, OT CTeleHr AeopManuu Ipy-
JKVMHBI; 0 3aBUCHMOCTH II€PHO0Jia KoJefaHuii MaTeMaTHIeCKOr0 MasATHUKA OT JJIMHBI HATH; O 3aBUCH-
MOCTY CHJIBI TOKA, BOBHUKAIOIIEN B MPOBOJHUKE, OT HATIPSIKEHUS HA KOHIAX IPOBOAHMKA; O 3aBU-
CHMOCTH CWJIbI TPEHUS CKOJIBIKEHUS OT CHUJIBI HOPMAJBbHOTO JABJEHHS; O CBOUCTBAX M300PaKeHUs,
TOJIYYE€HHOT0 € MOMOIIbI0 COOMPAIOIIEH JUHSEI;

3) ymenue npoeodums IKCNEPUMEHMANLHYIO NPOGEPKY (PU3ULECKUX 3AKOH06 U clledcmeut:
[IPOBEPKA MPaBUJIA JJisl 9JIEKTPUUECKOr0 HAMPSKEHUS IIPU TOC/IeJ0BATEILHOM COeIUHEHUN PE3KCTO-
POB, TPOBEPKA IPABIIA JJIs CHAJIBI DIEKTPUIECKOT0 TOKA PHY MapaJLIebHOM COeIMHEHUN Pe3UCTOPOB.

Ilonumanme TeKCTOB (HM3MUECKOTO COAEP:KAaHNs mpoBepsercs 3aganusamu 20—22. [Jins ogHOro u
TOTrO K€ TeKCTa (POPMYIUPYIOTCH BOIPOCH, KOTOPIE KOHTPOIUPYIOT YMEHMUS:

— TIOHMMATb CMBICJI UCIIOJIb30BAHHBIX B TEKCTE (PU3MUECKIX TEPMUHOB;

— 0TBEYATH HA IIPAMBIE BOIIPOCHL K COAEPIKAHMIO TEKCTA;

— OTBEYATh HA BOIIPOCHI, TPEOYIOI[ME COMOCTABICHNS NH()OPMAIL[UY U3 PA3HBIX YaCTell TEKCTa;

~ HCIOJIb30BATH MH(POPMAIIVIO U3 TEKCTA B U3MEHEHHO! CUTYAINH;

— IepeBoAUTh NMH(POPMAILLIO U3 OXHON 3HAKOBO! CHCTEMBI B [PYTYIO.

3a[aHKsa, B KOTOPHIX HEOOXOAUMO PEIIUTh 3aJaUd, MPEACTABIEHbl B PASINYHBIX YACTAX PAOOTHI.
9T0 TP 3aJaHUA ¢ KPATKUM 0TBeToM (3azanus 7, 10 u 16) u Tpu 3afaHusa ¢ pa3BePHYTHIM OTBETOM.
Bamanue 24 — KauecTBEHHBIN BOMpOC (3a7aua), IPeACTABIAIONINE cO00I OmMCcaHWe SBICHUI WUIN
mpolecca U3 OKPYKAIOINeH JKI3HK, IJIS KOTOPOro yYaIlMMCS He0OXOAMMO IIPHBECTH IEMOYKY pac-
CYK/JeHUI, 00BACHAIONINX MPOTEKAHUE SBJIEHNS, 0COOGHHOCTH ero CBOMCTB U T.II.

Bamauus g OT'9 mo Ghusuke XxapaKTepusyoTes TaKKe Mo croco0y IpecTaBIeHusI HH)OPMAIIHT
B 3aJIaHUY WK IMCTPAKTOPAX U MOAOMPAIOTCSA TAKUM 00Pa3oM, YTOOBI MPOBEPUTDH YMEHUS YUAITHNXCS
yuTaTh rpadKU 3aBUCUMOCTY (DM3MUYECKUX BEIMYWH, TAOJMUHBIE [aHHLIE WJIN WCIOJIb30BATh Pas-
JINYHbIE CXEMbI UJIU CXeMATUYHbIE PUCYHKH.

B sxsaMeHanuoHHOM paboTe MpeCcTaBIeHb 3aJaHIA PASHBIX YPOBHEH CIOMKHOCTH: 6A30BOT0, II0-
BBIIIIEHHOT'O ¥ BHICOKOTO.

3ajianue ¢ KPATKUM OTBETOM CUUTAETCS BHIMOJHEHHBIM, €CJIM 3aIMCAHHbIIM OTBET COBIAAAET C BEP-
HBIM oTBeTOM. 3ajganud 1, 6, 9, 15 u 19 ornenuBatores B 2 6ajiia, ecjiv BepHO YKa3aHbI BCE 9Je€MEHTHI
orBeTa; B 1 6aJjLI, eciiu IpaBUJIbHO YKA3aH XOTSA OBl OMUH dJIEMEHT 0TBeTa, u B 0 0aJI0B, €C/Iu HeT Hi
OJIHOTO 3JIEMEHTA [IPABUJIBHOTO OTBETA.

3ajaHusa ¢ PasBEPHYTHIM OTBETOM OIEHMBAIOTCA ABYMS 9KCIEPTAMHU C YUETOM IIPABUIBLHOCTH U
OJIHOTHI OTBeTa. MaKCHMAJbHBIA MMEPBUYHBIA 0aJl 3a BBIMOJHEHWNE JKCIEPUMEHTAJIBHOrO 3a/a-
Hus — 4 6aia; 3a pelreHue PaCIETHBIX 33/1aU BHICOKOTO YPOBHS CJIOXKHOCTH — 3 6aJiia; 3a pelienue
KauecTBeHHOH 3a/jauu U BHITIOJIHeHUe 3aganud 22 — 2 6amnta. K KakaoMy 3a1aHuio IPUBOAUTCS O~
poOHAS WHCTPYKIUS IJIs 9KCIEPTOB, B KOTOPO# YKA3bIBAETCS, 3a UTO BHICTABJIAETCSA KaMKIBIN 0AJLT —
ot 0 10 MaKcuMaJILHOrO Oajia.

B sK3aMeHAnMOHHOM BapHaHTe Iepe] KaskIbIM TUIIOM 3aaHUsA IpearaeTcs HHCTPYKIUSA, B KO-
TOPOIi IIPUBeeHBI 001[He TPeOoBaHUA K 0(DOPMJIEHUIO OTBETOB.

Ha ocHoBe 0aJ110B, BHICTABIEHHBIX 34 BHIIOJHEHNE BCEX 3aaHUI PAOOTHI, IOJCYMTHIBACTCS OO
0aJL1, KOTODBIY IIEPEBOAUTCS B OTMETKY 0 MATHOAJIILHOM IITKAJIe.

MaxcumanbHBIH 6aJlT 38 BeDHOE BHITIOJIHEHIE BCeil paboThl He M3MEHIIICA 1 cocTaBsaeT 40 6aiioB
(He UBMEHIIOCH TAKIKe M pacIpe/eeHne 0aIOB 3a 3aJaHKNI PASHOTIO YPOBHS CJIOMKHOCTH).

B cBs134 ¢ BO3MOMKHBIMY U3MEHEHUAMH B ()OpMaTe M KOJMYECTBE 3aJaHUIl PEKOMEHAyeM B MpPo-
1ecce IMOATOTOBKM K 3K3aMeHy 00palaThCsa K MaTepuajiaM caita ero o(puiuaIsHoro paspadoryuka
9K3aMeHAlMOHHBIX 3agaHuil — deqepaabHOro HHCTHTYTA MEJAarorn4ecKux uaMmepenuii: www.fipi.ru
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BAPUAHT 1

Yactb 1

Omeemonm x 3adarnuam 1,6, 9, 15, 19 asnsemca nocnedosamensrocms yudp. 3anuuwume ymy
nocnedogamenbHoCms YUGP 6 N0JLe OMeema 6 mexcme paGomol.

IIpu évinonnenuu 3adanuii 2-5, 8, 11-14, 17, 18 u 20, 21 6 none omeéema 3anuuume o0ry
uu@py, KOMopas coomsemcmeyem HoMepy NPAGULLHOZ0 OMEemd.

Omeemyi k 3adanusm 7,10 u 16 3anuwume 6 6ude wucia c yLémom yka3aHHbLX 6 omeeme eGUHUY,.

VYcraHOBUTE COOTBETCTBYE MEKAY (PUBNUECKUMU IPyNnaMy (GU3NUECKUX IOHATUN U IPU-
MepOM IOHATHSA, OTHOCAIETOCA K COOTBETCTBYIOIEH IPYyIIIIe.

I Kaxno0ro GU3NYECKOro MOHATHUA U3 IIEPBOTO CTOJIONA O0EPUTE COOTBETCTBYIONTHH
IpUMep U3 BTOPOTO CTOJIOIIA.

3anumuTe B Ta0IUIy BEIOPaHHBIE UQPHI 0] COOTBETCTBYIOINMY OYKBAMU.

OUBNYECKHUE IIOHATUA ITPUMEPBI
A) Qpusuueckas BeIuUnHA 1) mxoyab
B) enunura GpusnvecKoil BeIMUMHbL 2) noHusanusa
B) npu6op Ay u3MepeHusa HUBUUECKOIN BeININHEL 3) 9JIeKTPHYECK U TOK

4) BJIeK TPUYUECK W 3aPAT
5) aJIeKTpOMeTp

Orser:

Ha pucynke npusefeHsl rpa@uKy 3aBUCUMOCTH IYTH U CKOPOCTHU Teja oT Bpemenu. Ka-
KOIt rpa)MK COOTBETCTBYET PABHOYCKOPEHHOMY [BUIKEHUIO?

1) s 3) v

0 t 0 t
2) v 4) S

0 t 0 I

Orser: D

Kamensb maccoit 1 Kr OpoleH BePTHKAJILHO BBepX. B HAuaJIbHBIA MOMEHT BPEMEHHU ero
sueprus pasHa 200 [[:x. Ha Kakyi0 MaKCHMAaJIbHYIO BEICOTY IOAHUMETCS KaMeHb? CompoTus-
JIeHVEM BO3[yXa [IpeHedpeyb.

1)2m 2)10 ™ 3)20 M 4) 200 m

Orser: D



BAPUAHT 1

[¢]

C momobio 6s10Ka ogHAN Ipy3 Maccoit 20 KT, MPUI0KUB K CBOGOJHOMY KOHITY BEPEB-

KM, IepeKuHyToi uepes 6,10k, cuay 100 H. Kakoii 610K v KOMOMHAIXIO GJI0KOB IIPH 9TOM
WCIIOJIB30BATH?

1) mogBMKHEBIN 0JIOK

2) KOMOMHAIIMIO ABYX HEHOJBUIKHBIX 0JI0KOB
3) KOMOMHAIXIO IBYX IMOJBUKHBIX 0JIOKOB
4) HeOABUIKHBIHN OJIOK

Orser: D

AnoMUHUEBBIH 1P, TMOABEIIEHHBIN HA HUTH, ONYIIEH B KPENKUA PACTBOD [OBAPEHHOMH

cOJIH. 3aTeM Iap IepPeHecar U3 PacTBOpa IOBAPEHHOM COJIU B JUCTUIINPOBAHHYIO Boay. [Ipn
9TOM CUJIa HATSKEHUS HUTH

1) MokeT ocTaThCsA HEU3MEHHOH WM U3MEHUTHCS B 3aBHCHMOCTH OT 00bEMa IIapa
2) He U3MEHUTCA

3) yBemuures

4) yMeHbIIUTCH

Orser: D

Ha pucynke npuBesieHb rpa UKy 3aBUCHMOCTY IPOEKITNE CKOPOCTH JBUKEHNUS IBYX TeJl.

Us HpI/IBe/IéHHI:IX HUXKe yTBep)K,lIeHI/Iﬁ BBIﬁepI/ITe IIpaBUJIbHBIE U 3alIUIINTE UX HOMeEpPA.

Vo ¢ A

0 ;
t t
1 2\ te

1) Texto 1 moKowuTes, TeJO 2 ABUIKETCS PABHOMEDHO
2) IIpoexnuu ckopocTu Tea 1 ¥ 2 HOJIOMKUTENbHEIE B TeUEHNE BCET'O BDEMEHH JBIKEHUS
3) Mozynp crxopocTu Tena 2 yMeHbIIAJCA B TeueHHe NPOMe:xyTKa BpeMeHu 0—t, u

YBeIMYNBAJICA B MOMEHTHI BpeMeHHU, GOJIbIIne

4) IIpoeKIusa yCKOPEHUs TeJa 2 MOJI0KUTeTbHA
5) B MomeHT BpeMerH t; Tesa 1 1 2 UMEOT OMHAKOBYIO CKOPOCTh

OrBer: ‘

3a Kakoe BpeMdA Baroxn maccoit 10 T IIepeMeCTHUJICA U3 COCTOAHUA IIOKOA Ha PaCCTOAHUE

200 M 1o ZeifcTBIEM IOCTOAHHON PaBHOJEHCTBYIONIeH cuibl, paBHoi 104 H?

OrgeT: c.

BryTpeHHs sHeprus Tesa He 3aBUCHT OT

A. TemmepaTypsl Tesa

B. Maccer Tena

B. ITonoxeHNA Tera OTHOCUTEIHHO TOBEPXHOCTH 3eMIn

IIpaBuIbHBIN OTBET

1) TosprO A 2) Tonsko B 3) Toamsko0 B 4) ronpko A u B

Orser: D
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OW3MKA: 10 TPEHPOBOYHbIX BAPUAHTOB IK3AMEHALIMOHHbIX PABOT

[o]

Ha PHUCYHKE IIpEACTaBJIEH I‘pa(bmc 3aBUCHUMOCTHU TeMIIePaTyphl HEKOTOPOIr'O BeIlecTBa OT
IIOJIYYEHHOT'0 KOJIMYECTBA TEIJIOTHI. HepBOHa‘IaJIBHO BEIeCTBO HAXOAUJIOCh B TBép,I[OM COCTO-
SAHUU.

Lep

>
0 Ll

Q, Ik

Wcmonp3ys maHHble rpad@uKa, BEIOEPUTE M3 IPENJIOKEHHOr0 HepeYHs 06a BEPHBIX YT-
BepPIKJeHNS. YKAKUTE X HOMEDA.

1) VaenpHas TEIIOEMKOCTD BEIIECTBA B TBEPIOM COCTOSHUY MEHBIIE YAeAbHOM TemI0éM-
KOCTH BEIIECTBA B JKUAKOM COCTOSTHUM.

2) Temmepatypa ILIaBIeHNS BeIecTBa PaBHA t;.

3) B rouke B BemiecTBo HAXOAUTCA B KUATKOM COCTOSHUH.

4) B mporecce mepexoja u3 cocToAHUA B B cocrognre B BHYTpeHHAA dHEPTUSA BellecTBa
He U3MEeHSIEeTCA.

5) Yuacrok rpadura BI' coorBeTCTBYeT Ipolieccy KUIEHUs BeIecTBa.

OrBer: ‘

Kaxkoe ronmuecTBO TemyioTs BhiAenderca mpu mpespamieHuy 500 r Bopsl, B3ATOH mpu
20 °C, B néx npu tTemmeparype 0 °C? IloTepsamMu sHepruu Ha HATPeBaHUe OKPYIKAIOIIET0 BO3-
nyxa IpeHe0peus.

Orser: e
Or xanmu, uMeronell sieKTPUYECKUI 3apAT —2e, OTHeNuIach Kamia ¢ 3apazaoM +e. Kakos

DJIEKTPUYECKUI 3aps] OCTABIIECS YacTy Kamiu?
1) -e 2) —3e 3) +e 4) +3e

Orser: D

Ha pucynke maobpaskeHa cxeMma 9JIEKTPHUYECKON Iemu. B aTy Iemb mocjemnoBaTeqbHO
BKJIIOUEHEI J[Ba Pe3UCTOpa conpoTusienneM R, u R,. Kakoe u3 mpuBeEHHBIX HUMKE COOTHO-

eHn i CIIpaBeaJIMBO JJId TaKOI'0 COeJUHEHUA pe3MCTOpOB?

Rl RZ
—T T
HU=U,+U,
RIRZ
DR=3 ¢
HI=1,+I,
HU=U,=U,

Orser: D



