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BBEAEHUE

ITocne BBemenusa B 2008 rogy I'MA (uwime OI'9) — HOBOMI
¢dopMbI 9K3aMeHa 110 (pusuKe B 9 Kiaacce — MHTEpPeEC K HEMY Me-
Hanca. Haubosee Ba:KHBIM OTJIMUKMEM 9TOTO sK3aMena ot EI'O
nna 11-x xjgaccoB OBLIO HaJAWUME 3aJaHHUSA II0 BBIIIOJTHEHUIO
peasbHOro SKCIEePUMEHTAJIbHOTO 3aJaHUA C MCIIOJIb30BaAHUEM
HeoOxomumoro obopymoanusa. B 2008 rogy, xorga sx3aMeH
OpTaHM30BLIBAJICA Ha (elepaJbHOM YPOBHE, B HEM IIPUHSIO
yuactue 0ojee 35 ThICAY BBIMTYCKHUKOB. 3aTeM, KOTAa opra-
HU3aIuA 3TOTO SK3aMeHa ObLla mepemaHa PeruoHAJTbLHBIM OpP-
raHaM yIIpPaBJeHUs, YUCJO0 YUAIUXCs, CIaBaBIINX 9K3aMeH B
HOBOU (hopMe, CHUBUJIOCH.

ITocne BBegenus B 2015 rogy npukaszom MuHMCTEPCTBA 00-
pasoBaHUuA U HayKu P® 00sa3aTeIbHOM cHaUl ABYX DK3aMEHOB
1o BeI6ODPY B hopme EI'D (KpoMe MaTeMaTHKM U PYCCKOTO A3BI-
Ka) B 9-X KJaccaxX YUMCJO BBIOMpAIomux (pusmKy B KauecTBe
9K3aMeHa II0 BbIOOPY yBeamumjaochk. HeoOxoamMocTh BLIOOpA
9K3aMeHa B 9 KJjacce IMOATOJKHYJA MHOTUX POAUTEJeH Ha 1Ba
rojla paHbIlie 3ayMaTbCs O TOM, KyJa MOUIET YUUTLCA pPedeé-
HOK IIOCJIe OKOHUAHUS IMKOJLI. 1A OOJBIIMHCTBA IOHOIIEH
BBIOOD TEXHUUYECKOT0 0o0pasoBaHmusA KaKkeTcsa Hambojiee ecTe-
CTBEHHBIM, TeM 0o0Jiee UTO UHCJIO OIOMKEeTHBIX MECT B TeXHU-
YeCKUX BY3aX MOKA JOCTATOUYHO BEJIHKO.

Boasmum momomiaumkoM B moaAroroBke k OI'Q crana ort-
KpBITHIZ OaHK 3amauuit OI'9, moaBusinuiica Ha caiite PUIIN
(www.fipi.ru). Amaamus 6aHKa IIOKasbIBaeT, UTO MeTOIMUe-
ckoii komuccueit @UIIN mo mposegenmio OI'D mo ¢pusuke opo-
IeJjaHa 0oJbIIas padoTa Mo CO3TaHWIO 3aJaHWIl HOBOTO THUIIA,
OPUOTMIKAIOIINX ATTECTAIMOHHYIO IIPOIEAypPYy K TpeOboBaHu!-
am @I'OC HOBOTO TOKOJIEHUS.
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C ogHOM CTOPOHBI, 9TO obJieryaeT paboTy yuureseit u pe-
MIeTUTOPOB, TOTOBAMINX yuaruxcsa K OI'D, maér opueHTUPBI
Tako¥ moaroToBKu. C Apyroii CTOPOHBI, HOKAa3LIBAET, UTO
TpeOyIoTcA AUTaKTUUYECKHe MaTepuajbl, KOTOPble 3aMEeHUJIN
OBl TPASUIIMOHHLIE 3aJauHUKKN 110 QU3HUKe IJad 7—9-X KJjac-
COB U MOTJIN Obl MCIOJIB30BATHCA B XOJ€e CHCTeMaTUYECKOTO
oCBOoeHUA Kypca (PUBMKHU AJIA 3aKpeIlIeHUs MaTepuaja ypo-
Ka. K coskanmeHnuio, cTpyKTypa oTKpbIiTOro 0amka OI'O Tpebyer
CJAUIIIKOM OOJIBIIION PAabOThl YUUTEJA OJI ITOA00pa 3aJaHU U3
Hero AJid eXeJHEeBHOM pabOoThI Ha YPOKaX. YUHUTENI0 TPeby-
IOTCS MeJKOTeMaTUuYecKre IoA00PKY 3aJaHui, IIPUUEM KeJia-
TeJbHO, YTOOLI B HUX IIPUCYTCTBOBAJU 3aJaHUSA BCEX THUIIOB,
BCcTpevamIuxcsa B Bapuantax EI'9.

B BeIXOAAmMUX yueOHO-METOAUYECKUX MU3TAHUAX II0 IIOK-
roroBke K OI'Q cucremaTtusamus 3afaHUil OTKPBLITOrO OaHKa
uaeT aubo Mo TUIIaM 3aJaHui (IOHUMAaHNWe CMbICJIA TOHATHIM,
BBIABJICEHNE XapaKTepa 3aBUCUMOCTH MeXKIy (OU3MUECKUMU
BeJIUUYMHAMU U T.[I.), JUOO IO AEMOHCTPAIINU CTPYKTYPHI Ba-
puanTOoB, anamoruuyHblx KM OI'9. B oboux caydasax mombop-
KU OKA3bIBAIOTCS MOCBAIEHHBIMY PA3HLIM TeMaM U IPUeMJIe-
MBI B OCHOBHOM B XO/Ie¢ IIOBTOPEHUA yKe IeJNKOM U3YUeHHOT0
Kypca QU3UKU.

Hamuoe mocobue BmepBbIe BHINLIO B cBeT B 2008 roxy c
eJbio AeMoHcTpanuu ¢opm s3aganuit OI'D Ha MeJIKuUX TeMax
¢usuKy, TpUUYEM MO MPUHIUIY IIOCJIEeNOBATEILHOTO BBele-
Hus moHATU#. To ecTh MBI cTapaiuch MaKCHMAaJbHO IIPHU-
Iep:KUBATLCA IIOCJIEIOBATEILHOCTH BBEIEHUS IOHATUHA B
Kypce (GUBUKKU OCHOBHOM IIKOJILI B COOTBETCTBUUM CO CTPYK-
Typoii HanboJjee MacCOBO MCIIONL3YEMbIX B IIMKOJIe YUIeOHNKOB
A.B. Iléppunkuaa. KomGuHMpPOBaHWE OBYX TeM B 3aJaHUU
IIPOMCXOIUJIO0 TOJBKO B IIOAOOPKE, BKJIIOUAIOIIEH TeMy, U3Yy-
yaeMyio mo3aHee.

Os3HaKOMJIEHHE C OTKPBLITHIM 0AaHKOM 3aJaHWUN 3aCTaBUJIO
HAC B 9TOM TOJy CYIIECTBEHHO OOIIOJHUTHL JaHHOE II0co0ue
TUIIAMM 3aJaHUH, KOTOPbIe MIMPOKO HCIOJb3yioTcss B OI'D,
OTHAKO He BOIILIN B M3JAHUA COOPHUKA HPOIIJILIX JIET.
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C 2020 roma m3 BapuanToB KMM OI'Q mouTu IIOJTHOCTHIO
MCKJIIOUAIOTCA 3aJJaHNA C BLIDOPOM OTBeTa, KaK 5TO OBLLIO cfe-
JaHO HEeCKOJILKO JIeT Hasajd B BapuaHTax EI'Q. 3aganusa ¢ BbI-
0OpPOM OJHOTO OTBETa M3 UEeTHIPEX 3aMEeHAIOTCA Ha 3aJaHusd:

— ¢ BBIOOPOM ABYX OTBETOB U3 IATH;

— Ha COIIOCTaBJIEHUE;

— C MOJyYeHHeM YMCJIO0BOTO OTBETA;

— C OTBETOM B BH/E CJIOBAa;

— ¢ 3alloJIHEHWEeM IIPOIYCKOB B TEKCTE CJIOBAMHU U3 Mpe.-
CTaBJIEHHOT'O Habopa CJIOB.

B mamHoM cOOpHMKe IOUTH BCe 3aJaHUSA IIepepadoTaHbI
WJIN 3aMeHEeHbI CXOTHBIMU IO TeMe, HO COOTBETCTBYIOITUMU
dopmary samanuit KUM OI'D 2023 roma. Tak, mampumep,
yBeJUUeHO YMCJIO 3aJaHUi Ha comocTaBiaeHue. OHU mIpoBeps-
0T YMeHMe COOTHEeCTU (POPMYJIbHEIN BUJ OIpeAeJeHuN pusu-
YeCKUX BEJUYNH U 3aKOHOB CO CJOBECHOII (hopMyJIHMPOBKOI
STOTO OIpeJeJIeHNA NN 3aK0HA, a TaK:Ke 3HaHNe OYKBEHHBIX
obosuauenunii pusnueckux Beanuni. B [Ipuno:xenunn 2 cobpa-
HBI QOPMYJabl KoauuKaTopa, 3HAHNE KOTOPBIX BBIIIYCKHUK
9 KJacca JOJIXKEeH IPOJAEeMOHCTPHUPOBATH HA 9K3aMeHe U JaHbI
CJIOBeCHBIE OIMCAHUSA BeJIUUYNH, BXOOAIIUX B 9TH (OPMYJILI.

B BapmamTax KVMM 2023 roza HECKOJILKO HN3MEHUJINCH
W IIpoBepseMble acIeKThl COoAep:KaHusa Kypca 7—9-x kKiac-
coB. OTKPBITEIA OAHK IIOMOJHUJICS 3aJaHUAMI, B KOTOPBIX
mpoBepseTca 3HaHWEe (PYHIAMEHTAJIbHBIX SKCIEPUMEHTOB U3
ucropuu GU3UKU, 3SHAHNE aBTOPOB 3TUX SKCIEPUMEHTOB UJIU
BBEIEHHLIX B GU3UKY HyHIaAMEHTAJIbHBIX TEOPETUUECKUX II0-
Hatuii. Kpome Toro, yBeanueHo 4MCJI0 3aJaHUM, B KOTOPBIX
TpebyeTcs MOHUMaHWe TOT0, Kakoe (GU3uUecKoe sSBJIEeHUE Jie-
JKHUT B OCHOBe PaboThI pAga PU3NUYECKUX NPuOOPOB, HUCIOIb-
3yeMbIX IJIsd HaOJNIOAeHUA 00BbeKTOB, SBJICHUIN WIN HU3Mepe-
HUS BeqmuuH. IlomMuMo sToro, B JaHHOII Bepcuu cOOpPHUKA
Brr nmatigere Ilpuno:xkenue 3 m Ilpunoskenue 4, B KOTOPBIX
crucTeMaTu3upoBaHa MHpopMaNua YIeOHUKOB QU3UKU 1—9-x
KJIACCOB O BKJIaJle KOHKPETHBIX YUEeHBLIX B Pa3BUTUE HAYKWU,
TeXHUKU U TEXHOJIOTHH, a TaK:Ke 0 GUSUUECKUX IIPUHITUIIAX
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IeMCcTBUS pAga IPUOOPOB U YCTPOUCTB, (PU3UUECKUX SIBJICHU-
X, JIeKAIUX B OCHOBE UX NENCTBUSI.

ITo cpaBHeHMIO ¢ MPEABIAYIIIUMHU TOJAMHU YCJIOMKHEH ypoO-
BeHb 3aJlaHUII HA aHAJIU3 rpaduKOB ABUKEHUSA. ITU U3MeHe-
HUS TaKKe YUTEHBI B HACTOSIIEM M3JaHUMN COOPHUKA.

B page cayuaes mbI, kKak u aBTopbl KM OI'9, coxpanuau
3aJJaHUSA C BHIOOPOM OTBETA, TAK KAK OHH C TPYAOM IIepeBO-
IATCS B HOBBIM (DOPMAT, OMJHAKO ITPOBEPAIOT BasKHBIE, Ha HAIIl
B3TJIAM, 3HAHUSA ONMPENeJEHHBIX TeM Kypca Guamkmu. B MmeHb-
el cTemeHu mepepabOTKa KOCHYJACh 3aJaHuii, TPEOYIOMIMIX
pasBEPHYTOTO OTBETA.

JauubIil COOPHUK 3aJaHuil He CTABUT IeJbI0 03HAKOMUTDH
YVUYEHUKOB C OCOOEHHOCTAMU HPOBEIeHUA S9K3aMeHa, CTPYKTY-
poii BapuaHTOB, OCOOEHHOCTAMU MX IPOBEepKHU. Bece oaTu mera-
JY TOAPOOHO ONMMCAHBI B APYIUX H3ZAHUAX. MbI BKJIIOUMIN
B M3JaHUe JINIIL HEeCKOJbKO IIPMMEPOB dKCIEPHUMEHTAJIbHEIX
3alaHUM, KOTOpPbIe YUYEHUK MOJKEeT IIPOJeJaTh, HCIIOJJb3Ys
moApyYHbIe cpeacTBa. CIMCOK PA3HBIX II0 THUILY S3KCIEPHMEH-
TaJbHBIX 3aJaHuil, mpemiaraeMbpix B pamkax OI'd, mpexacras-
jgeu B IIpunosxennn 1.

3azanua pacupemesieHbl mo 25 TeMaM Kypca (QUIUKHU OC-
HOBHOI MIKOJIBI ¥ MOT'YT MCIOJIL30BAThCA KaK MPU MOATOTOBKE
K OI'9 B 9 Kiyacce, TaK M IPU M3yUYEeHUU STOI TeMbI B XOJ€e
CHCTEeMATHUUECKOTO Kypca. BTopoe HCIOIb30BaHUME KarKeTcs
HaM 0oJiee eCTECTBeHHBIM U PA3YMHBIM. B cOOpHUKE MMEIOTCs
3alaHUsA, OTHOCAIIMECI KO BCeM HMOHATHUAM, IIePeUnCIeHHBIM
B Komudurarope OI'd (www.fipi.ru). CnpaBounbie TaOJIUIBI
npuBeneHbl mepen Temoir Ne 1. B KoHIle cOOpHMKA MMEIOTCS
OTBETHI HA 3aJaHUA M KPaTKHEe YKAa3aHUS 110 BBIIOJHEHUIO
Pa3BEPHYTHIX 3aJaHUN.

OI'9, rak xe Kaxk u EI'Q, He TpebyeT HUKaKOIi 0co0Oi1
MIOATOTOBKY, HEOOXOAMMO IIPOCTO CHCTeMAaTHUECKOe 3aHATHE
IpeaIMeTOM B paMKaX IMIKOJbHON mporpamMMbl. COOPHUK IIO-
MoOTaeT NPUBLIKHYTH K HOBBIM (hOpMaM IIOCTAHOBKU 3aJaHUMN
B pamkax OI'9.

YcmexoB BaM, goporue pebATa U MX HACTABHUKMH!

C ysaxcenuem, H.K. Xannanos



CNMPABOYHbLIE TABJINLbI

JECATHYHBIE IPUCTABKH

HaumenoBanue 0O6o3HaueHNEe MHuosxurean
Tura T 109
Mera M 106
KIJIO K 103
reKTo r 102
Jenu I 101
caHTH c 102
MUJIIN M 1073
MHKDPO MK 1076
HAHO H 1079
MIHKO I 10712

KOHCTAHTBI
Ycxopenue ¢cBOOOIHOTO HaAeHMs Ha 3eMJIe g=10 m/c?
T'paBuTAIMOHHAA HOCTOSHHAS G=6,7-10"1 H m2/kr?
CKOpoCTh CBeTa B BAaKyyMe c=3-108m/c

dJieMeHTapHBI 3JIeKTPUUECK U 3apaT

e=1,6-10"1 Ka

1 a.e.M. (ATOMHaA €[UHUIIA MaCCHI)

1,66057 10 2" kr

Macca saexTpoHa

0,0005486 a.e.m.

Macca npoTona 1,00728 a.e.Mm.
Macca mHeiTpoHa 1,00867 a.e.m.
Macca angpa geiitepus 2,01355 a.e.m.
Macca agpa TpUTHA 3,0155 a.e.m.
1 a.e.M. 9KBUBaJICHTHA 931,5 MsB

IMJIOTHOCTD, kr/m3

OeH3UH 710 IpeBecuHa (COCHA) 400
COUPT 800 napapuu 900
KepoCcuH 800 Jéx 900
MacJIO MaIInHHOE 900 ATIOMUHUIN 2700
BOZA 1000 Mpamop 2700
MOJIOKO IIeJIbHOE 1030 IIUHK 7100
BOZa MOpCKas 1030 CTaJIb, KeJae30 7800
TJINIEePUH 1260 MeIb 8900
PTYTH 13 600 CBUHEI] 11 350
KOHCTAHTaH 8800 BoJIb(hpam 19 300
HUKEJNH 8800 HUXPOM 8400
cepebpo 10 500 CTEKJIO 2500
0JIOBO 7300
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YIOAEJBHASA
TeIJI0EMKOCTbD, TeIJIoTa,
Mok /xr - °C ok /KT
BOJBI 4200 mapoo0pas3oBaHUA BOIBI 2,310
coupTa 2400 mapoo0pasoBaHusA CIIUPTA 9,010
JbJa 2100 IJIaBJCHUS CBUHIIA 2,5+ 10%
AJTIOMUHUIA 920 IJIaBJCHUA CTAJIU 7,8 - 10%
crau 500 ILJIaBJIEHUS 0JI0Ba 5,9 -10*
IIMHKA 400 IJIaBJICHUS JIbIA 3,3-10°
Menu 400 CTOpaHUsA COIUPTA 2,9-107
0JIOBa 230 CropaHus KepocuHa 4,6 - 107
CBUHITA 130 cropaHus 6eH3MHA 4,6 - 107
OGPOHBEI 420
Temneparypa niaasiaenus, °C Temneparypa kunenus, °C
CBUHIIA 327 BOIBI 100
0JIOBa 232 coupTa 78
JbaA 0
AJIOMUHUSA 660

YieanbHOe BIeKTpUYECKOe COIIPOTHBICHNE,
Om - mm2 / M (ipu 20 °C)

cepebpo 0,016 HUKEJIUH 0,4
MenIb 0,017 HUXPOM (CIIIaB) 1,1
AIOMUHUHI 0,028 dexpain 1,2
2KeJies3o 0,10 cTajib 0,12
BOJIb(pPaM 0,055 KOHCTaHTaH (CIJIaB) 0,5
CBHUHeIL 0,21 0JIOBO 0,12

Hopmaasnusie yeaosusa: gasiaerne 10° ITa, remneparypa 0 °C




YKA3AHMA NO BbINOJIHEHUIO 3A0AHNI

B cOopHUKe mpeacTaBiIeHBI 3aJJaHUA Pa3HBIX TUIIOB.

e 3amanus, TpedyoIe BbIOOPaA IBYX BEPHBIX OTBETOB U3
HECKOJIbKMX BapMAHTOB, 3allMCHIBAIOTCA B BUIE IIOCJIENOBa-
TeJbHOCTHU ITUQPP (B J1000I1 0UePEAHOCTH), COOTBETCTBYIOIITIX
HOMepaM JIBYX BepPHBIX 0TBeTOB. Hampumep:

Ha pucyHke npefcraBneH rpaduk 3aBUCMMOCTU Temne-
paTypbl OT BPEMeHU ANs npouecca HarpeBaHWs cCmTka
CBMHLA Maccom 1 Kr.

¢, °C

327 4 --------
2274 -
127
27

N
>

0 5 10 15 4 wun

Bb|6ep|/|Te M3 MNpeanoXeHHoro nepedHda OBa BepPHbIX
yTBepPXAEHNA W 3annuimnTe B OTBETE Ll,l/ICppr, noAd KOTOpbl-
MW OHW YKa3aHbl.

1) BHyTpeHHss 3Heprus CBMHLA 3a MnepBble 5 MWHYT Ha-
rpeBaHnd yBenudmnacb Ha 13 kXK.

2) B To4ke B CBUHEL, HAXOOUTCA B XMOKOM COCTOSHUM.

3) TemnepaTypa NnaBneHWs CBMHLA paBHa 327 °C.

4) Tpu nepexoge CBWHLA M3 cocTosiHUg B B coctosiHne B
BHYTPEHHSAS SHEpPrns CBMHLA He U3MeHWnach.

5) B Touke A Ha rpaduke CBUHEL, HAXOAMTCA HAaCTUYHO B
TBEPOOM, HYAaCTUYHO B XXMAKOM COCTOSHUM.

OTBeT; |1|3,|/|n|/| |3|1|

¢ 3amaHud ¢ IoJyUYeHHeM YHUCJISHHOr0 OTBEeTa B BUE IIeJIOTO
YrcJia NI KOHEUHOH JeCaATUYHOM Apo0HU caeayeT 3aliChLIBATD B
IIoJie OTBETAa IOocJIe 3a8aHus, OTBOAS B O/1aHKe oTBeTOB Ne 1 mist
3allATOl B JeCATUYHON APOOW OTIAEJbHYIO AUeHKYy TabGJUIIbI U
BBIpaskasi OTBET B YKa3aHHBIX eInHMUIIAX. Hampumep:
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Tenexka Maccown 20 kr, ABMXyLLascs co ckopocteio 0,8 M/c,
cuennseTca C Apyron Tenexkon maccom 30 Kr, OBUXKYLLenCs
HaBCTpe4y co ckopocTbio 0,2 M/C. YeMy paBHa CKOPOCTb [BU-
KEHWSA Tenexek nocne cuenku?

Otset: 0,2 m/cC.

(B 6nanke oteetos: [0],[2))

e 3amaHusa, TpPeOyIoIue YCTAHOBJEHUS COOTBETCTBUS
MeXKIy (PU3NUECKON BeJIMUNHON 1 XapaKTepoM e€ U3MeHeH! s,
MeXXAY (PU3UUEeCKOl BeJUUMHON M IpubOpOM AJd e€ maMepe-
HUS, MEXKIY PUCYHKOM U (DOPMYJIOH U T.I., 3aIUCHLIBAIOTCS B
BUJIe IIOCJIEIOBATEIbHOCTH ITU(P B AUEHKAX TaOIUIILI TOA OYK-
BaMU, CTPOTO COOTBETCTBYIOIIUMU TON MM MHOU (pU3UUECKONH
BesJuunHe (PUCYHKY U T.1.). Hampumep:

YCTaHOBUTE COOTBETCTBME MeXAy U3NYECKUMU  BENU-
YMHaMK 1 npubopamMu NS M3MEPEHUs STUX BENNYMH.
K kaXxpoMmy anemMeHTy nepBoro ctonbua nopbepute CooT-
BETCTBYIOLLMI SN1EMEHT 13 BTOPOro cronbua.

OUNINYECKWE BETMYUHDbI MPNBEOPDI
A) aTMocthepHoe OaBreHue 1) MaHoMeTp
) TemnepaTypa Bo3ayxa 2) TepMoMmeTp
B) BNaXHOCTb BO3myxa 3) kanopumetp
4) BapomeTp-aHepous,
5) rurpomeTp

A|lb|B
41215

OTBET:

¢ Cpenu 3aJaHUI BCTpeUalOTCA TaKkue, rae TpedbyeTcs oT-
BeTUTH (PAKTHMUECKHU Ha ABA BOIIPOCA, MOJYUYUTh ABa YMUCJIA U
BHECTU X B 06J1aHK oTBeTa 6e3 mpobesa. Hampumep, B 3aganunu
mpuBoguTCA QoTorpadus CTPEJIOUHOTO aMIepMeTpa ¢ IeHOM
menenus 0,1 A, a crpeska npubopa cTouT Ha AejeHun 2 A.
B zamanum TpebyeTcs 3amucaTh IIOKa3aHUA IIpubopa C II0-
TPEITHOCTHIO U3MePeHnii, paBHO IeHe aejeHusa npubopa. Or-
BeT (2,0+0,1) A zanuceiBaeTcs B 0JIaHK CJIeIYIOITIM 00pa3oM:

OTBeT:|2|,|O|0 1| | |

1




