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NMPEAUCITIOBUE

ITocobue comep:xur 10 BapuaHTOB 3aJaHU, COCTABJIEHHLIX B COOTBETCTBUHU C IpoeKToM [le-
MOHCTPAIlMOHHOTO BapMaHTa KOHTPOJbHBIX M3MEPUTEIbHBIX MAaTEpPHAJIIOB OCHOBHOTO Trocyaap-
CTBEeHHOTO0 3K3aMena 2022 roma mo ¢usuke.

B HéM mpeacTaBIeHbI 3alaHNUs, IPOBEPSIONINE CAEAYIONINe IPYIIILI IPeIMEeTHBIX Pe3yJIbTaTOB:

— OCBOEHUE MOHATUIHOIO ammnapara Kypca GU3MKN OCHOBHOI IITKOJIBI M YMEHUA IIPUMEHATH
U3yUYeHHbIe TTOHATUA, MOJEJIN, BEJIMUNHBI U 3aKOHBI IJA aHaJAn3a (QU3NUYECKUX SABJIEHUN U IIPO-
IIECCOB;

— OBJIaJleHIe MeTOHOJIOTUUYEeCKUMI YMeHUAMHU (IIPOBOIUTHL MU3MEpPeHusd, UCCIAeqOBAHUSI U CTa-
BUTH OIIBITHI);

— MNOHMMAaHNe IPUHIUIIOB AeHCTBUA TeXHUYECKUX YCTPOMCTB;

— yMeHHe paboTaTh C C TEKCTaMU (DU3UUYECKOTO COMEPKAHU;

— yMeHH’e pellaTh PacuE€THbIe 3aJaYyd U IPUMEHATDH MOJYUYeHHBbIe 3HAHUA A O0bACHEHUS
dusnUecKUX SBJICHUN U IPOIIECCOB.

Kaxnwiit BapranT sK3aMeHAIIMOHHON paboThI BKJIOUaeT 25 3ajaHnil, pasanyaiomuxca Gopmoit
1 YPOBHEM CJIOKHOCTH. B paboTe HCIOJIB3YIOTCA 3aJaHUA C KPATKUM OTBETOM U Pa3BEPHYTHIM
orBeTOM. B paboTy BKJIIOUEHBI 3aJJaHUA TPEX YPOBHEM CJI0KHOCTH: 0a30BOTO, IIOBBLIIIEHHOTO
U BBICOKOTO.

Biok ma 14 samanmiti 6a30BOTO U IIOBBIIIEHHOTO YPOBHEH CJIOMKHOCTH IIPOBEPSAET OCBOEHUE
MMOHATUMHOTO ammnapara Kypca ¢usuku. KitoueBbIMU B 3TOM OJIOKE ABJIAIOTCA 3aJaHUA Ha pac-
MMo3HABaHMe (PU3NUECKUX SABJCHUN KaK B CUTyallUdIX JKM3HEHHOTO XapaKTepa, TaK M Ha OCHOBE
OIMCAHU OIBITOB, J€MOHCTPUPYIOIIUX IPOTEeKaHNe Pa3JIMYHBIX ABIeHui. Kpome Toro, mposeps-
IOTCS IIPOCThbI€ YMEHUA II0 PACIO3HaBaHUIO (PU3UUYECKUX MOHATHUN, BeJIUYNH U GopMyaI u Oojee
CJIOKHBIE YMEHUS 110 aHAJM3y Pa3JNUYHBIX IPOIECCOB C MCIOJb30BaHMEM (GOPMYJ U 3aKOHOB.

B 6si0Ke M3 Tpéx 3amaHWil IIPOBEPseTCS OBJIAJeHNe MEeTOMOJOTMUYECKUMU YMEeHUSIMH. 3OecCh
IpeaaraloTcsa KaK TeopeTHUUecKUe 3aJaHUs Ha CHATHUE ITOKA3aHWU M3MEPUTENbLHBLIX IIPUOODPOB
¥ aHaJIM3 Pe3yJbTAaTOB ONBITOB II0 UX OMMCAHUIO, TAaK M SKCIIEPUMEHTAJIbHOE 3ajJaHue Ha peaJib-
HOM O0OpYAZOBAHMM HAa TIPOBeIeHMe KOCBEHHBIX M3MepPeHHUIl MM HCCJeTOBaHMe 3aBHMCHUMOCTEN
dpusMUEeCKUX BEJIUUYNH.

B kakawIil BapuaHT BKJIIOYEHO 3ajlaHue, IPOBepAIlee TOHNMaHe IPUHIUIIA AeHCTBUA pas-
JUYHBIX TEXHUYECKUX YCTPOMCTB, U IBa 3aJaHU, OIleHUBaoIIue padoTy ¢ TeKCTaMU (PU3UIECKOTO
comep:kauusA. [Ipu 9TOM mpPOBEePAIOTCS YMEHUS MHTEPIPETAIIUY TeKCTOBOUM MH(poOpMAauy 1 €€ uc-
MMOJIBL30BAHUSA IIPU PellleHn yueOHO-IIpaKTUUecKnXx 3afgadu. Pabora ¢ nuadopmanueii pusmuaeckoro
CcoZlep:KaHuA IPOBEPAETCS W OIOCPEIOBAHHO Uepes MCIOJb30BaHME B TEKCTaX 3aJaHUM IPYTruUx
0JIOKOB PasIMYHBIX CIIOCOOOB MpeACTABICHUI MHMOPMAIIUU: TEKCT, TPAPUKN, CXeMbl, PUCYHKH.

Byok u3 maTH 3amaHui MOCBAIIEH OIleHKe YMEHUS PellaTh KaueCTBeHHbIE M PACUETHBIE 3aJaun
mo usuKe. 37ech IpeiaraloTcs HecJOKHble KaueCTBEeHHbIE BOIIPOCHI, CKOHCTPYUPOBaHHBIE Ha
0asze yueOHOU CUTyallMM WJIM KOHTEKCTa «KM3HEHHOM CUTyalluM», a TaKiKe PACcUETHLIEe 3aJauu
MTOBBINIIEHHOTO W BHICOKOTO YPOBHEH CJIOMKHOCTU II0 TPEM OCHOBHBLIM pasjesiaM Kypca (QU3UKU.
IBe pacuéTHbIe 3aJauy UMEIOT KOMOMHMPOBAHHEINA XapaKkTep U TPeOYIOT NCIIOJIb30BaHUA 3aKOHOB
1 (opMyJ M3 ABYX Pa3HBIX TeM WJIU PasnesioB Kypca.

Comep:kanme 3aJaHMII OXBATHIBAET BCE Pasiesbl Kypca (GpU3WMKM OCHOBHOM IIKOJIBI, IIPW 3TOM
oTOOP comep:;KaTeIbHBIX 9JIEMEHTOB OCYIIECTBJISIETCSI C YUETOM MX 3HAUMMOCTH B 00Ieo0pasoBa-
TeJILHOI IOJATOTOBKE 9K3aMeHYeMBbIX.

3aganusa 0a30BOTO YPOBHA paspabaThIBalOTCA IS OIEHKM OBJIaJeHUA HamboJiee BaKHBIMU
IIpeIMEeTHBIMU Pe3yJibTaTaMU M KOHCTPYUPYIOTCSA Ha Hambojiee 3HAUMMBIX 9JI€MEHTaX colep:ka-
Hus. Mcoonb3oBanue B padoTe 3aJaHUM MOBBIIIEHHOTO X BBICOKOTO YPOBHEH CJI0KHOCTU IIO3BO-
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JISIeT OIeHUTDH CTeIleHb IIOATOTOBJIEHHOCTH 9K3aMeHYeMOr'o K IIPOIOIKeHNI0 00yUeHUs B KJaaccax
¢ YIIIyOJE€HHBIM H3yUYeHHeM (PU3NKHU.

IIpu 3ammcu oTBeTa cienyeT yYMTHIBATH, YTO B 3aJaHUAX 3 U 15 HeoOX0oAMMO BBHIOpPATH OJHO
BepHOEe YTBEP:KAeHNEe M3 YEeTLIPEX MPEIJOKeHHBIX M 3alucaTh OTBET B BUIE ONHOU IUQDLI.
K zagammam 5—10 HeoOXoAMMO IIPUBECTH OTBET B BUE IIEJIOT0 YUMCJA MM KOHEUHOUN JecATUd-
HoU gpobu. 3amanua 1, 2, 11, 12 u 18 — 3aganusa Ha COOTBETCTBUE, B KOTOPBIX HEOOXOIMIMO
YCTAHOBUTL COOTBETCTBHME MEXKIY ABYMSA I'PyIIaMU OO0BLEKTOB MM IIPOIECCOB HA OCHOBAHUM
BBIABJIEHHBIX IIPUYMHHO-CJIEICTBEHHBIX cBA3ei. B 3amanmax 13, 14, 16 u 19 ma MHOKeCTBeH-
HBIA BBIOOD HYKHO BBIOPATH MBa BEPHBIX YTBEPKIEHUS M3 IATHU HPEIJIOKeHHBIX. B 3amannu 4
He0oO0XO0IMMO IOIIOJHUTH TEKCT CJOBaMHu (CJIOBOCOUETAHMAMU) U3 IIPEIJOKEHHOr0 cIucka. B 3a-
IaHuAX ¢ PasBEPHYTBIM oTBeToM (17, 20—25) HeoOXOAMMO HPEACTABUTEL pellleHle 3amauud WU
IaTh OTBET B BHUJE OOBACHEHHUS C OIOPOI Ha M3yUeHHbIe ABJEHUS WM 3aKOHLI.

B cBA3U ¢ BO3MOKHBIMH HU3MEHEHHAMH B CTPYKTYpe 3aJaHUil B IIPoIiecce MOATOTOBKH K DK-
3aMeHy o0pamaTbcid K MaTepuajgaM caiTa o(QUIIMAILHOTO Pa3spadoTYMKA IK3aMeHAIIHOHHBIX
3agaanii — demgepaJbHOro MHCTUTYTA IMEeAATOTHUYECKMX M3MepeHunii: www.fipi.ru



CNMPABO4YHbIE OAHHbIE

I[eca’rmmme IIPUCTABKH

HaumenoBanue O6o3uauenne MHuoKUTEIH
rura T 10°
Mera M 106
KHJIO K 103
TeKTo r 102
CaHTU c 102
MUJLINA M 1073
MHUKPO MK 106
HaHO H 10°
KoncTraHThI
YCKOpeH1e CBOOOIHOTO MaJeHUs Ha 3eMJje M
c
rpPaBUTAIMOHHAA MOCTOSHHASA H. 2
G=6,7-101" 5
KT
CKOPOCTEL CBETa B BaKyyMe M
1Y vy c=3-108 =
c
9JIeMEHTapPHBIA 9JeKTPUUYECKUI 3aps e=1,6-10"1 Kn

IInoTHOCTH
OeH3UH 710 % IpeBecuHa (COCHA) 400 %
crupT 800 7 mapadu 900 —
KepoCcuH 800 % Jén 900 %
Macjo MalluHHOe 900 % aJNIOMUHUH 2700 %
BOJA 1000 % MpaMop 2700 %
MOJIOKO IIeJIbHOEe 1030 % IIUHK 7100 %
BOZIa MOPCKasa 1030 % CTaJIb, JKeJIe30 7800 %
IINLEPUH 1260 % Menb 8900 %
PTYyTH 13 600 % CBUHEI] 11 350 %




CMPABOYHBIE JAHHBIE

YneabpHas
TeILJIOEMKOCTb BOJbI oK TeILJIoTa IIapoo0pa3oBaHUA K
" 4200 2% pooGp 2,3+ 108 2%
kr-C BOZBI KT
TeILJIOEMKOCTh CIIMPTA oK TeIJIOTa IIapoo0pa3oBaHUA K
p 2400 pooop 9,0-10° &%
Kr- C criupTa KT
TeILIOEMKOCTD JIbJa i TeIJIoTa K
2 2100 2% 2,510t 2%
Kr- C IJIaBJIEHUSI CBHHIA KT
TeIJI0EMKOCTEL AJIOMIU- 920 Jox TeIJIOTA ILJIABJIEHUA CTAJIU 7.8- 10 Iox
HUS kr-C ’ KT
TEeNJOEMKOCTL CTAJIN 500 Jox TeIlJIOTa IIJIaBJEHUSA OJIOBA 5.9 - 10° Iox
kr-°C ’ KT
TEeIJOEMKOCTb ITMHKA 400 Tk TeIJIOTa IJIaBJEHUA JIbJa 3.3-10° Iox
kr-°C ’ KT
TeILJIOEMKOCTh MeIH K TEIJIOTA CTOPAHUS CIHPTA oK
A 400 2 P p 2,9 107 &%
Kr- C KT
TeILJIOEMKOCTEL 0JIOBA 230 ox TEeILJIOTa CTOPaHUA KePOCHHA 4.6-107 JIES
kr-°C ’ KT
TeILJIOEMKOCTb CBUHIA 130 Iox TEeILJIOTa CropaHus OeH3MHAa 4.6-107 Iiox
kr-°C ’ KT
TeILJI0EMKOCTL OPOH3BI 490 Tx
kr-°C
TemnepaTtypa njaaBJIeHUST TemmnepaTypa KunmeHust
CBUHIIA 327 °C BOJbBI 100 °C
oJIoBa 232 °C cuupra 78 °C
JIbIA 0 °C
Om-mm? R
YoeapHoe 3aeKTpuUecKoe comporuBiaeHue, ——— (mpu 20 °C)
M
cepedpo 0,016 HUKeJUH 0,4
Melb 0,017 HUXpOM (CILIaB) 1,1
aJNIOMUHUN 0,028 dexpanb 1,2
KeJieso 0,10

Hopmanwvnoie yenosus: gasiaenne 10° Ila, remmeparypa 0 °C

Jecarnuynsie MpUCTaBKU
HaumenoBanue O6o3HaueHHNE MuoskuTe H
rura r 10°
mera M 10¢
KHJIO K 103
TeKTO r 102
CaHTH c 102
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HBCHTH‘{HLIE IIPUCTABKHA

HaumenoBanue O6o3uHauenne MuoskuTerb
MUJLINA M 103
MHUKPO MK 106
HAaHO H 10°
KoucrauTsr
YCKOpeHre CBOOOJHOIO ImafeHus Ha 3eMie g =10 M
CZ
2
rpaBUTAIMOHHAS IIOCTOAHHASA Hw™m
G=6,7-100" ———
KT
CKOPOCTBb CBeTa B BaKyyMe M
p Yy c=23-10%8 =
c
SJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsas e=1,6-10"° Ka




BAPUAHT 1

Omeemowm k 3adanuam 1, 2, 4, 11-14, 16, 18 u 19 aenaemca nocredoeamenvrocms yudp. Ilo-
caedosamenbHocms yudp 3anucviéaiime 6e3 npobenos, 3anamuix u 0pyzux 00NOLHUMENLHBLX
cumeonog. Omeemom k 3adanuam 3 u 15 aenaemcsa o0nHa yugpa, komopas coomeemcmaeyem
HOMepY npaéunbhozo omeema. Omeemom k 3adanuam 5—10 asnaemca wucno. Edunuyvt usme-
penus 6 omeéeme yrka3vi6amos He Hado. Omeéem 3anuwume 6 nose omeéema 6 mexKkcme pabomaot,
a 3amem nepenecume 6 BJIAHK OTBETOB N:¢ 1 cnpaéa om Homepa coOméemcmeyrou,ezo
3a0aHnusn, HavuHas ¢ nepsoii kaemouku. Kasxodvlii cumeon nuwume 6 omoenvHOll KaemoukKe
6 coomeéemcmeéuu ¢ npuéedéHnvimu 6 6aanke oopa3uyamu. Omeemovr Ha 3adanus 17, 20-25
sanuwume na BJIAHKE OTBETOB N\: 2.

1 | YcTaHOBUTE COOTBETCTBHE MeXIY (PU3MUECKMMU IMOHATHAMHU U WX ONpeJeleHUAMHI HIN
xXapakrepuctTukamMu. K Kayaoil MO3uIUM IIEePBOTO CTOJ0IIA ITOA0EepuTe COOTBETCTBYIOIIYIO
MO3UIINIO M3 BTOPOTO CTOJIOIIA M 3alUIINTEe B TAOJHIY BLIOpaHHBIE ITHAPHI IIOA COOTBET-
CTBYIOIIUMU OYKBAMU.

OUBNYECKUE ITIOHATUA OIIPENEJIEHUA/XAPAKTEPUCTUKU
A) snekTpusanus 1) pacupocTpaHeHle 3JeKTPOMATHHUTHOTO IIOJIS B IIPO-
B) pesonanc CTpPaHCTBe
B) s/1eKTPOMArHUTHBIE BOJIHEI 2) mpuoOpeTeHre TeJIOM 3JIeKTPUUECKOTO 3apsaa

3) BospacTanme aMILIUTYObI KOJeOaHMi

4) pe3Koe Bo3pacTaHNe aMILIUTYALI KOJIEeOAHUI P Co-
BIIAJI€HU YaCTOThI BRIHYKAAIOIIEll CUJIbI C COOCTBEH-
HOM YacTOTOIl K0Je0aTeJIbHOM CHCTEeMEI

5) mepuoauYecKre M3MEHEHUA B IPOCTPAHCTBE DJIEKTPU-
YEeCKOT'0 M MarHUTHOIO II0JIeH

OrserT:

IZI YcraHoBUTE COOTBETCTBUE MEXKIY (HDUSHMUECKUMHU BeJIMUYMHAMU U (POPMYJIaMU, IO KOTOPBIM
9TU BEJIMUYUHBI OMPEAENAIOTCA: K KaKIOMY BJIEMEHTY IIEPBOTO CTOJ0IIa MOA0epuTe COOT-
BETCTBYIOIIMI 9JIEMEHT M3 BTOPOT'O CTOJIOIA.

OOPMVJIBI OUBNYECKHUE BEJIMYMHBI
A) RI 1) syeKkTpuUecKuii 3apsan
B) It 2) paboTa TokKa

3) sJIeKTpUUECKOe HAIIpsKeHU’e
4) MOIITHOCTBH TOKa

OtBerT:

BeiltiecTBO B KHUAKOM COCTOSHUM MMEET 3HAUNTEJIHLHO MEHBIIYIO IIJIOTHOCTD, YeM B TBEPAOM
COCTOSHUU TPHU TOH Ke TeMIlepaType. 9TO O0BACHAETCA TEeM, YTO

1) MOJIeKyJIBI TBEPAOIO TeJIa PACIOJIOMKEHEI OJIMiKe IPYT K APYTY, YeM MOJIEKYJbI KUIKOCTH
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2) MOJIeKyJIBI TBEPJOTO Tejia UMEIOT OOJBIIYI0 MAaccy, 4YeM MOJEKYJbl JKUIKOCTHU
3) MOJIEKyJIbI TBEPJOTO TeJjia UMEIOT OOJIbIIVe pasMepbl, YeM MOJIEKYJbl JKUIKOCTU
4) MOJIeKyJIbI TBEPAOTO TeJIa UMEIOT MEHBIIVe pasMephl, YeM MOJIEKYJBI KUTKOCTH

Orser: |:|

IIpounTaiiTe TeKCT M BCTAaBbTE Ha MECTO IIPOIIYCKOB CJIOBa (CJIOBOCOUETAHUSA) M3 IPUBE-
IEHHOTO CIIMCKA.

Ha pucynke n3o0pakK€H MOMEHT JeMOHCTPAIIMOHHOTO 9KCIIePUMEHTAa 10 U3YUEeHUIO SIBJICHUS
TeILJIONIPOBOIHOCTU KUJKOCTEH.

B mpobupky ¢ Bomo# omycKamT Ha AHO KyCcoueK JibJa, IPUKPENUB K HeMy MaJeHbKHui
rpy3uWK. 3aKpenuB IPOOMPKY B IMITATUBE, HATPEBAIOT €€ BEPXHUUM OTKDBITHIN KoHell. Yepes
HEKOTOPBIAI MOMEHT BPEMEH! BEPXHHUU CJIOU BOMIbI (A). Ilpu sTom néx
(B). 910 o3HauaeTr, UTO BOJA TaK K€, KaKk M APYyrue JKUIKOCTH, ob0Jjama-
er (B). Takasa TeIJIOIPOBOSHOCTD KUIAKOCTEH IO CPABHEHUIO C
MeTaJLIaMUu 00bACHAETCA UX MOJEKYJAPHBIM CTpOeHHeM. B uacTHOCTH TeM, YTO MOJIEKYJIbI
SKUAKOCTU HAXOAATCA APYT OT Apyra Ha (T'), ueM MOJIEKYJIBI TBEPABIX
TeJI.

Cnucok cnoé u cnogocouemanuil
1) xopor1meii TEMJIOITPOBOIHOCTHIO
2) ILIOXOM TeILIOIIPOBOSHOCTHIO
3) Hme pacraeT

4) pacraer

5) sakunuT

6) Ha OOJBIINX PACCTOSTHUAX

7) Ha MEHBIINX PACCTOAHUAX

3anuimuTe B TabaUIly BhIOpaHHBIE ITUQAPHI MO COOTBETCTBYIONIUMU OYKBAMU.

A b B T

Orser:

Yemy paBHa BBITAJKHBAIONIAsS CHUJIA, AEHCTBYIOIAasd Ha TeJO 00beMoM 2 M3, IMOJIHOCTHIO
MMOTPy:KeHHOe B BOIy?

Orser: kH.




