Oanmmrmana «JIlomoHocoB». IHkeHepHbIEe HAYKI.
5 — 7 KJIacc

1. TerioBoe pacinupenue (25 6aJ110B)

B cosiHeuHblii JeHb OEH3UH B HICTEepHE O€H30B03a MOXKeT HarpeBaThesd. Llucrepna mpe/-
cTaBJjisier coboil 1OJIbI CTaJbHON HUJIMHIAP ¢ TOPU30HTAJILHOI ocbio, gauHoit 8000 MM u
nunamerpom 2000 MM, 3anosiHeHHBIH ¢ = 10 KyboMerpamu Oen3una rpu remmepatype 20 °C.
3BecTHO, UTO IIpU HArpeBe Ha OJMH I'pajyc 00ObEM OeH3MHA JIMHEHHO yBeJIMYNBAETCS Ha
0,124%, a 06bém cramu — na 0,0045%. CKOJILKO JIUTPOB BO3AyXa OCTAHETCS B LUCTEPHE,
Korjia OeH3uH OyjieT umeth Temieparypy t = 40 °C?

Bapuamus mapamerpon

151 obecnievennst BapuaTUBHOCTH 3aIaHNI HCIOJIB30BAJINCH CJACIYIONINE ITapaMeTphl:
e t — 3nadenusd ot 30 g0 40 ¢ marom 1;

e r — 3padenus oT 10 jo 20 ¢ marom 1.

CupaBouHble JJaHHBIE
111 HaXoXKIeHns 00beMa IUCTEPHBI BOCIIOJIL3YHTECh BhIPaXKEeHIEM
D2
V = WI . h,
rie D — auamMeTp IUCTEPHBI, a h — eé jjuHa.
B ycnoBugx mannoit 3agaun npuHaTh m = 3,1416.

TpeboBanust K OTBETY
OTBeT BbIpa3wWTe B JUTpPaX U IMPEJCTaBbTe B BHUJE UYNUC/Ia, OKPYTJIUB ¢ TOYHOCTBIO JIO
1eJIbIX, 063 yKa3aHusl eJINHUI] I3MEPEHMUS.

BozmoxkHoe penieaue

1. O6bém mucrepnb:: V= H -m-r2 =8 -71-1 = 25,133 m>.

2. [Ipu narpeBanny MuCTEpHbI OCH3WH U IUCTEpHA OyIyT PN OJINHAKOBOI TEeMIIepaType.

3. Ilpu narpesanun mucrepubl Ha At =t — 20 °C e€ 00bEM yBeJMIUTCS Ha 10O

a=45-10"°- (t — 20) = 0,0009.

4. Ilpn narpepanuu 6ensuna Ha At =t — 20 °C ero o0beM yBeTUIUTCs Ha, JTOJFO

B=124-107°- (t — 20) = 0,0248.

5. O0bEM BO3JIyXa TOCIE HAI'PEBA:

‘/1303/1:‘/11(1—1_04) _%(1+5)

6. [Ipu mocTaHoBKe JaHHBIX 1 3HaYeHnit mapamerpos t = 40 °C, x = 10 M B HTOroByIo
dopMmyity, HoydnM 3HaUeHne 00bEMa B JIUTPaX:

Viosn = 83,1416 - 1+ (1000 +4,5-1072 - (t — 20)) — - (1000 + 124 - 1072 - (t — 20)) =
= 8-.3,1416-1-(1000+4,5-1072-20) — 10 (1000 + 124 - 1072 - 20) = 14907,41952 = 14907

Otget: 14907.



2. Benzoun (25 6aJ110B)

Aromam yrieposa (ux obosnadaror 6ykBoii C) yi1o6HO COEUHATHCS B KOJIBIO, KOTOPOEe
COJICPKUT IMIECTh ATOMOB (ATOMBI PACIIOJIOYKEHBI B BEPIITHHAX IPABUIBHOTO MIECTHYTO/IbHI-
Ka). [IpuvepoM Takoro coeiuHeH st aTOMOB MOXKET CJIYYKUTh MOJIEKYJ/Ta OeH30.1a, CXeMaTud-
HO N300parkKEHHAas Ha PUCYHKE CJIeBa (TaKoﬁ PUCYHOK Ha3bIBaETCs CTPYKTYPHOIT cbopMyﬂoﬁ).
Arombl Bostopojia obozHadeHbl OykBoit H, a xumnueckue cBI3u — JIMHUIMU. XUMUYECKAs
dopmyiia Genzosa BoinstuT Tak: CgHg — mHIeKcaMn 0003HAYEHO YUCI0 ATOMOB JIaHHO-
ro turna. MoXKHO HOJIyInTh MOJIEKYJIY XJI0pOeH30/1a, B KOTOPOil OJINH U3 aTOMOB BOJIOPO/IA
3aMeIéH aTOMOM XJjiopa (CM. puc. cripasa). MoxKHO B MOJIEKYJ/Ie 3aMECTHUTD JIBa U O0Jiee aTo-
MOB BOJIOPO/Ia aToMaMi Xj0pa. CKOJIBKO Pa3InIHbIX MOJIEKY/I MOYKHO MOJIYINTh U3 OEH30.1a
yTEM 3aMEeIeHIs OJTHOTO MJIM HECKOJIBKUX aTOMOB BOJOpOJia aToMamMu Xjopa? MoseKyiib
CUNTAIOTCS OJJMHAKOBBIMU, €CJIM IIPU MTOBOPOTE OHU CTAHOBSTCH WJICHTUIHBIMU. Y KayKUTe B
OTBETE YMCJIO TAKUX MOJIEKYJI, & B PEIICHUN HAPUCYHTE CTPYKTYPHYIO (DOPMYJTY KazKJI0ii 13
HUX.

TpeboBanust K OTBETY

Kosim4uecTBO pas3myHbIX MOJIEKYJI, KOTOPbIE MOYKHO IOJIYYUTh U3 OeH30/1a IIyTEM 3aMe-
IIIEHIsT OJIHOTO MJIM HECKOJIbKIX aTOMOB BOJIOPO/Ia ATOMaMU XJIOPa, 3aIIUIINTE B BHJIE IEJI0T0
quCIIA.

Bosmoxkmoe penienue

Mo2KHO OnpeIe/IUTh YUC/I0 PA3IMIHBIX MOJIEKYJT IPOCTBIM ITepebOPOM.
XJtopben3osr — 1 MoJieKy:a.
Juxmopber3osr — 3 MOJIEKYJIbI.
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Tpuxsiopbensz0a1 — 3 MOJIEKYJIbI
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TeTpaxopbeH30/1 — 3 MOJIEKYJIbI (CTPYKTYPHBIE (DOPMYJIBI MOy IAI0TCS 3aMEHOM B -
XJIOPOEH30JI€ BCEX ATOMOB XJIOpa Ha ATOMBI BOJOPOJIA U HA0OOPOT).
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Beero — 12 pas3inaHbIX MOJIEKYJI
OtgeT: 12.



3. Kimmmat na mitanere 2Kesiessika (25 6as1JioB)

KakoBa cpejinecyTounas TeMiepaTypa B II€pPBBIil JIeHb JieTa B HEKOTOPOil TOUKe Ha TLIa-
Hete 2Kenessike, eciin oHa paBHoMepHo pacTéT ot 30 °C 1o 60 °C ¢ mosyroun j0 10 gacon
yTpa 110 MECTHOMY BPEMEHH, 3aTeM J10 3 4acoB JiHst ocTtaérest paBHoii 60 °C u, HaKoHell, paB-
nomepro najiaet Jo 40 °C o nosynoun? V3BecTHO, 9TO B CyTKax Ha miaHere zKese3ska
24 gaca. OTBeT BbIpa3uTe B eAMHUIAX M3MEPEHUs], YKa3aHHbIX B YCJIOBUN.

TpeboBaHust K OTBETY
3HaueHne cpeIHeCy TOUHON TeMIIepaTyphbl 3alUIITe B BUJIE YUCIa, OKPYTJIIB J0 HEJI0T0,
0e3 yKa3aHUsT eMHII N3MEePEHNs.

Bo3moxkHoe perienne

1. g HarisaHocT TOCTPOUM Tpaduk
TeMIlepaTypbl OT BpeMeHn

2. Ha nepBoM yuacTke — cpeJiHsisl TeMIIe-
paTypa paBHa MTOJyCyMMe HadaJbHON 1 KOHed-
HOIT TeMItepaTyp, T.e. 45 °C.

3. Ha BTOpOM ydacTKe — CpeJiHssI TeMIie-
patypa pasaa 60 °C.

4. Ha TpeTbeM ydacTKe — CpeJiHsisl TeMIIe-
patypa pasaa 50 °C.

5. Cpejitsisi TeMIiepaTypa 3a CyTKH —

t=1/24(45-10+60-5+50-9) = 50 °C.

Otser: 50.

4. TloaroroBka MpakTUKyMa JJisi CTyAeHTOB (25 6aJ110B)

JlabopaHTy MOpYYMJIN TOJIFOTOBUTH HECKOJILKO BapUAHTOB 3aJIaHus JIJIsI CTYACHIECKOTrO
npakTuKyma. ¥ jabopanta ectb npuMepHo 100 I HEKOTOPOTro BelecTBa B BUJIE TIOPOIIKA, a
rakzke 300 Mt pactBopa A u 150 M1 pacrBopa B. B 3amanmm crygerram Oyaer Hy»KHO Ha
KayKJIplil 1 © moporika j1006aBuTh b0 3 My pactBopa A, ubo 4 M1 pacTBopa B.

J1 7151 B3BEIMBaHNS MMOPIHI TOPOIIKA NMEIOTCA ITPOCThIE PABHOILICUNE PhIIayKHbIe BEChI
1 éMKOCTH JIJIsI B3BENINBaHUA. e Macchl Ha dallkax BECOB HEMHOTO Pa3/InJaloTCs, TO
BEChl MOXKHO YPABHOBECHUTDH DEryJNPOBOYHBIME BUHTAMHU (JJIMNHA TLJIed PHIYAroB OCTAETCsI
HEM3MEHHOIT ).

Hanpumep, uToObl B3BeCUTDH 1 T' MOPOIIKA, HYKHO:

1) moMecTUTh Ha Jallli BECOB J[BE MPUMEPHO OJIMHAKOBBIE yCThle EMKOCTH U YPABHOBECUTH
BECHI C ITOMOIIHIO BUHTOB,

2) TIOMEeCTUTH Ha OJIHY Yallly BECOB M'MPBbKY Maccoii 1 T,

3) 106aBJISITH TTOPOITIOK B 6MKOCTB Ha JIPYTOM Falle J0 TeX MOp, OKa BEChl BHOBb HE TPy T
B paBHOBECHE.

B émkocTu Ji/1s B3BeNNBaHUs OKakKeTcs 1 I opoIKa.

Kaxk oMy cTyieHTy HyKHO OBLIO TOJTOTOBUTEH WHAUBUYAJIBHDBIN KOMILIEKT: EMKOCTD C
IIOPOIITKOM M3BECTHOI MacChl U KOJIOY ¢ HEOOXOUMBIM 00bEMOM OJIHOI'O U3 PACTBOPOB.



[ToaroToBUTH KOJIOBI ¢ PACTBOPOM HE COCTaBJIsLIO Tpyaa. Ho, K coxkasiennto, OOIbITNH-
CTBO THUPEK JIJIsi B3BEIIMBAHUs IMOPOIIKA OBLIO yTepsaHo — y JiabopaHTa eCTb JIUIIb JIBe
I'UPbKU Maccoit 3 I' M ojHa rupbKa Maccoit 5 1. JlabopaHT MOXKeT j100aBIATL IMOPOIIOK B
EMKOCTD OJIHOM MJIM HECKOJIbKUME MOPIUSAME, a TaKyKe yJIaadTh n30bIToK moporika. Ojna-
KO Macca IOPOIIKa, He B3BEIIEHHOTO Ha BecaxX, CINTaeTCs HeJlocToBepHOi. Kpome Toro, Bee
E€MKOCTHU JIJIS B3BeIIMBAHUS HE3HAUUTEJbHO OTJIMYAIOTCH 110 Macce: pa3jinynie B Macce He
BbIPaKaETCs IEeJIbIM YUCJIOM I'PAMMOB.

Kakoe MakcuMma/ibHOE KOJIMIECTBO PA3HBIX KOMILIEKTOB 3aJIaHNs MOXKET COCTABUTDH Jia-
bopant? BapmanTbl 3aja49i, B KOTOPBLIX BbIJIAHBI OJMHAKOBBIE MacChl ITOPOIIKA, HO JIId
OIpeIeIeHIsT TPE/IOZKEHBI pasHbie pacTBopbl (A win B), cauraiorest pasHbIML,

TpeboBaHust K OTBETY
MakcumaJibHOE KOJMYIECTBO Pa3HbIX BApPUAHTOB 3aJlaHusl, KOTOPbIE MOXKET COCTAaBUTD
JTADOpAHT, 3aIllUCATh B BHJIE T[EJIOT0 TUCTIA.

Bosmoxknoe penienue

1. BravaJje mokakeMm, KaK C MCIIOJIb30BAHUEM UMEIONINXCA TUPEK MOXKHO B3BECUTH 1 T
IIOPOIIKa!

® YpaBHOBECHM Ha BeCaxX IIYCTYIO EMKOCTD JJId B3BEIIMBaHMWA C IIOMOIIBIO PEryJInpoOBOY-
1

HBIX BUHTOB .
® [IOMECTUM Ha JIPYI'YIO YallKy BECOB TPEXIPAMMOBYIO I'MPbKY U BHOBb YPaBHOBECUM
BeChI, JI00aBJIsisl TIOPOIIOK B éMKOCTD. Terephb B Hallleil EMKOCTH 3 T' IIOPOIIIKA.

® CHMMEM I'HIPbKY C B€COB M BHOBb YPaBHOBECHUM MX (He CHIMAag EMKOCTH C HOpOHIKOM).

® [IOMECTUM Ha 4Yallly BECOB C €MKOCTBIO C IMOPOIIKOM IATUIPAMMOBYIO TMPbKY, & Ha
IIyCTYIO Hallly BECOB — I'MPbKY Maccoii 3 T.

e 4TOOBI Telepb YPaBHOBECUTH BECHI, HY?KHO 0TOOpaTh 13 €MKOCTH 2 I' IOPOIIKa. Ternepb
B éMKOCTH 1 I' MOPOIIKa POBHO.

[TonsiTHO, YTO, MOBTOPSS 3TU OIEpalUK HE ¢ M3HAYAJBHO IIyCTOH €MKOCTBIO, a ¢ EM-
KOCTbIO, B KOTOPOIl y»ke ecThb 1 TI' IOpOIlKa, B pe3y/jbTaTe Mbl MOJYUYUM 2 T' MOPOIIKa B
émkocTr. Takum oOpaszoM, HCIOIb3YsI UMelolieecss 000pyA0BaHNEe, MOXKHO IIOJIYUYUThH B3BeE-
IMEHHYO MOPIIIIO OPOIIKA MACCOi, paBHOI JTFOO0MY HATYPAJILHOMY YHCJIO TPaMM (pasyMe-
eTcs, MoKa He KOHIUTCSI TIOPOITIOK ). [Ipr 9TOM mMOpoIoK MOXKHO HCIOJIB30BATE MTOJTHOCTBIO.
Hanpumep, ecymi mocjie NpuroToBeHud OCIeHE MOPIIU TOPOIIKa Y HAC OCTAHETCs BCETro
2 T, Mbl CMOYKEM B3BECUTHb UX TOYHO, YPABHOBECUB BECHI C IIyCTOIl EMKOCTbIO, a 3aTeM ITOMe-
CTUB I'MPbKY Maccoil 3 I Ha Ty »Ke Jallly BeCOB, YTO M €éMKOCTb, 1 ISITUIPAMMOBYIO THPBHKY
— Ha BTOPYIO Yallly BECOB.

!Ecrm xoma peryampoBOYHEIX BHHTOB He XBATHT, TO Ha BTOPYIO HAIMY MOXKHO HOCTABUTH KAKyIO-HHOYIb EMKOCTD IS
B3BemMBaHud. JJisi perrenus 3/1eCh U jajiee He NPUHIMIINAIBHO, KAK MMEHHO Mbl YPaBHOBEIIMBAIM BECHI — IOJCTPOIKOIL
BUHTOB WJIU Pa3MeIeHNeM MyCThIX éMKOCTell Ha Jamax. B manbHeiiem B pertennn He 0y/1eM KOHKPETU3UPOBATH, KAK UMEHHO
MBI yPaBHOBEIINBAEM YAallIH.



2. Tenepnb pazbepeMcsi, KaKue IOPIUU IOPOIIKA HAM HY2KHO B3BEIINBATL, YTOObLI IOJIY-
YUTHh MaKCHMAaJIbHOE KOJMYIECTBO MHIMBUIyaIbHBIX KOMILIEKTOB. PacTBopa A y yabopanTa
XBaTUT Ha aHaJJM3 BCeil Macchl IOPOIIKa, a pacTBopa B — ne Oosiee yem Ha 37 r. Ilonsar-
HO, UYTO MaKCHMAaJIbHOE YLCJIO HOPIKI pa3HOil MacChl pean3yeTcs IPU M0C/e0BaTeIbHOM
IIPUTOTOBJIEHNN HABECOK ITOPOIIKA MAaCCOil B I[eJI0€ YHCJI0 IPaMMOB, HaunHas ¢ 1 TrpaMma.
HaumnaTh HY?KHO ¢ HaBECOK, KOTOPbIe IIOTOM OYIYT YKOMILIEKTOBaHbI pacTBOpoM B, T.K.
ero XBaTHUT Ha MeHbIIee KOJNIEeCTBO HOPOIIKA.

3. Ilonpobyem pazbuthb 37 I Ha MaKCHUMaJIbHOE KOJMYECTBO HOPIUIl pa3/IMIHONl MacChl
B BIJIE TI0C/IEI0BATEILHBIX HATYPAJbHBIX THCEL.
14+2+3+445+6+7+8=36r
BoJibille yHUKaIbHBIX HHIUBUIYAJIbHBIX KOMILJIEKTOB C HCIIOJIb30BaHeM pacTBopa B cocra-
BUTH HeJIb3st. Beero mosyaurest 8 KOMILIEKTOB ¢ pacTBopoM B.

4. Tlocie cocraBiieHns: 8 UHIMBU/IYyaJIbHBIX KOMILIEKTOB C HCIIOJIB30BaHeM pacTBopa B
y Hac ocraHeTcs He OoJiee 64 T MTOPOIIKA.
14+2+34+44+5+6+7+8+9+10=>55,
1+2+3+4+5+6+7+8+9+ 10+ 11 = 66.
[TosTomy ¢ ucnosb3oBanueM pacrBopa A mosyuntes erre 10 pasamIHbIX HHIUBUAIYAIbLHBIX
KOMILJIEKTOB.

5. CooTBeTCTBEHHO, 00IIIee KOJNIECTBO PA3IUIHBIX NHINBHIYAJbHBIX KOMILIEKTOB:
8 4+ 10 = 18.

Orger: 18.



Oanmmrmana «JIlomoHocoB». IHkeHepHbIEe HAYKI.
8 — 9 KJgacc

1. KIL/I cnuproBku (25 6aJ110B)

Umnxenep laitkun mpugyman ycranoBky 1o u3mepennto KITI ropesok. B sToit ycra-
HOBKE YKUJIKOCTH IMOCTYTAeT HEMPEPBIBHO U C MTOCTOSHHON CKOPOCTHIO U3 OJTHOTO OOJIBITIONO
pe3epByapa B TPYOKY, HArpeBaeTCs 3a CUET TOPEJIKHI U TIOCTYIIaeT B JIpyroit pesepByap. [Ipn
9TOM U3MepSeTCd TeMIlepaTypa YKUJIKOCTH Ha BXOJIE W BBIXOJIE U3 TPYOKM, & TaKKe PacxXo/l
JKUJIKOCTH U PacXo]i TOILIMBa B MUHYTY. Kak TOJIbKO ITOKa3aHUs TEPMOMETPOB MEPECTAIOT
MEHSATHCs, [aliKITH 3alUChIBACT 3TN 3HAUEHUS, (PUKCUPYET PACXOJT XKIJTKOCTU U PACXOJ], TOTI-
JInBa. 3Has YJIEJIbHYIO TEIIOEMKOCTD YKUJKOCTH B TPYyOKe U YIEJIbHYIO TEILIOTY CrOpPaHMS
ToruBa, [aitkun onpenensger KIL ropenkun.

B nabopartoprom kypuaJse [aiffkiuna ojiHa n3 3ammceil BN a TaK:

e 2Kujkocth B TpyOKe — BOJIA,
VIIeJIbHAST TEIIOEMKOCTD Chomy = 4,2 KLk / (k1 - K),
IJIOTHOCTD Ppony = 1000 Kr/m3.

e TormBo — OeH3UH,
yieIbHas TEIIOTa CrOPAHUS (gers = 42 MK /KT,
ILJIOTHOCTD Pgers = 700 Kr'/MP.

e Temneparypa nHa Bxoje — 20 °C

e Temneparypa Ha Bbixojge — t = 70 °C

e Pacxoj xkujpkoctn — 1,5 iuTpa B MUHYTY

e Pacxoj ToruBa — 20 MUJITUJIUTPOB B MUHYTY

Yemy pasen KII ropenkun B 3TOM ombiTe?

Bapunanus mapaMeTpoB
st obecrieueHnst BApuaTUBHOCTHU 3aIaHUI UCIIOJIB30BAJICS CJICIYIONIUI TapaMeTp:
e t — 3nauenud ot 60 1o 80 ¢ marom 1.

TpeboBanus K OTBETY
OTBeT BbIpa3uTe B MPOIEHTAX C TOYHOCTHIO JIO NEIbIX. B oTBeT 3anummre 1ejioe Yucsio
0e3 cuMBOJIa, 0003HAYAIONIErO IIPOIEHTHI.




Bo3moxkHoe periienne

1. SHQPFHH, KOTOPYIO HY2KHO COO6LLLI/ITI> KHNOKOCTHU B €AMHUIY BpEMEHU

AT ATy ATy
rine Amy, — Macca KIJIKOCTH, IepeTeKInas o Tpyoke 3a Bpemst ATy, a AT =t — 20 °C

— pasHHIa TeMIlepaTyp BOJIbI Ha BXOJle U BbIXOje n3 Tpyoku. [lasee dpopmyra ObLia 1mpe-
obpazoBaHa K 00bEMHOMY PACXOJy YKUJIKOCTH.

2. DHeprusi, KOTOpas BbIIEJSIETCI B Pe3yJibTaTe CropaHus TOIINBA B €NHUILY BPEMEHMH

AQzar quT _ AVip,

AT AT, T
rie Am, — Macca TOILIUBa, cropesinero 3a spemsi A7,. [lasee ¢popmysia OblLia mpeodpaszo-
BaHA K OOBEMHOMY PACXOMy KIIKOCTH.

3. KIIJI — mo ompe/iesieHn0 — OTHOIIEHUE «II0JIE3HOI» SHePruu (SHEPIUH, MOTPATIEH-
HOM JIJIsT HATPEeBa BOJIbI) K «3aTPAdeHHON» (SHEPruu, MOJyIeHHON B pe3yJibTaTe CrOpaHusl
TOIJINBA)

n— AQuon  cATAV, py

AQsar qAVpx
3/1ech ObLIO yUYTEHO, UTO B yeaoBun AT, = AT, = 1 MunyTa.

st snavennst napamerpa t = 70 °C, noaydaem 1 = 50%.

Otser: 50.
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2. Myaposbie y30pbI (25 6aJ1710B)

[Ipu dboTorpadupoBannm 3Kpana MOHUTOPA HA MOJTYIEHHOM HU300Pa’KeHUN BUJIHBI MY-
apoOBbI€ TIOJIOCHI, aHAJOTUYHBIC TEM, YTO BO3ZHMKAIOT Ha CETYATON WJIM IIOJIOCATON TKaH!
IIPU TIEPEKPBITUN JBYX €€ KYCKOB. BOBHUKHOBEHIE MyapoBOT'O y30pa 00YCJIOBIEHO TEM, UTO
HUTU OJIHOT'O CJIOS TKaHU B HEKOTOPBIX MeCTaX HAKJaJbIBAIOTCA Ha HUTU BTOPOIO CJIOH, & B
JIPYTUX — Ha IPOMEKYTKU MEKJIY 3TUMU HUTSAMHU.

Busyamsanus MyapoBbIX TOJIOC TTPeJICTaBIeHa Ha PUCYHKE:




Ha Tenedon, B MaTpuiie KOTOPOro KOJNIECTBO KBAIPATHBIX CBETOUYBCTBUTETHHBIX dJI€-
MeHTOB paBHo 921600 (T.e. Kamepa 0,9 Meranmkcesieii) npu cooTHoIeHNN ¢TOpoH 16:9, 1o
HOCTBIO cpoTorpacupoBan skpaH MonuTopa. M3o0parkenne sKkpana 3aHUMAaET BCIO (POTO-
rpacduto. B Hacrpoiikax koMIboTepa BEIOpAHO onTuMalibHoe paspernierue 1360*765 (ancio
rkcesieit paao 1040400). [Tocse kagpupoBanust ororpadusi pacnedaTbiBATCsI TAK, ITO
Ha Hell BUAHBI TOJbKO 2% = 50% MCXOAHOrO CHUMKA 110 TOPU30HTAJII.

HaiiTi, ckoJIbKO MyapOBBIX BEpTUKAJIBLHBIX T10JIOC OYJIeT BUJHO Ha 3TOI paciedyaTKe.

Bapuamus mapamerpon
st obecrieuennst BApuaTUBHOCTHU 33 IaHUI UCIIOJIBL30BAJICS CJISTYIONIUI TapaMeT]:
e r — 3Hadenus or H0 jgo 100 ¢ marom 1.

TpeboBanust K OTBETY
OTBeT 3anuImTe B BU/JIE TEJIOI0 JUCIA.

Bo3moxkHoe pernenue:

1. B xadecTBe nepmojinuecknx HaK/1abIBAIOIINXC 3JIEMEHTOB BBICTYIIAIOT PSJIbI THKCE-
Jielt 9KpaHa u psIbl MUKce/Ieil Ha JUCIIee YCTPOICTBa, Ha KOTOPBI Je/taeM CHIMOK. [Tmk-
CceJIn — 9TO KBaJIPATUKU 3KpaHa, KOTOPble MOI'YT CBETUTHCS PA3HBLIMU I[BETAMU U SBJISTHC
TouKoil m3o6paxkenusi. Kpaaparuku nukceseit obpasytor cetky (marpuiy). [omyaaercs,
YTO €CTh CBETSAIINECS IMOJOCKN U3 KBAJIPATUKOB, MEZK/IY KOTOPBIMU PACIIOJIAralOTCsA TEMHBIE
MOJIOCKH T'PAHUIl MexKTy TmuKceasmu. Martpuna dgoroamnmnapara, B TOM 4ucjie B Tejedone,
COCTOUT U3 CBETOYYBCTBUTEJbHBIX 3JICMEHTOB — KBaJIPATUKOB, KOTOPbIE MOT'YT JIOBUTH CBET
U TepejiaBaTh B KOMITLIOTED WHMOPMAIUIO O TOM, CKOJHBKO U KAKOTO CBETa MOMMaJT KarK-
JBI KBAIpATHK. DTH CBETOUYBCTBUTEIbHBIE KBAIPAThl TOXKE 00pa3yroT CeTKy (MaTpuiry),
1 KOMIIBIOTED, MoJIydas U3 KaxKJI0TO KBaJpaTUKa CETKM MH(MOPMAINIO O MOJTyIeHHOM UM
cBere, cTpouT m3oOpazkenue. Ho Merky CBETOUYBCTBUTE/IbHBIMU dJIEMEHTAMU TOYKE €CTh
I'PaHuIla, MO3TOMY IOJIydeHHoe Mpu oTorpaduu Ha IUdPOBOI doToanmnapar Wil Teje-
don nzodpazkeHme — 3TO TOKE MOJOCKU CBeTa ¢ TEMHBIMU IOJIOCKAMU TpaHullbl . Korja
MBI IIOMEIIAEM BeCch SKpaH B Kajap ¢ororpadun, Mbl CJIOBHO CMOTPUM Ha IIEPUOINIECKUE
CBETAIINeCsd [IOJIOCKH Yepe3 [IepuoindecKre OTBePCTUSI, COBCEM KaK IIPU B3IJIs/e Ha Myapo-
BYIO TKaHb. JacTh CBETAIIIXCS MOJIOCOK MBI HE BUJIM He MTOTOMY, 9TO X HET, a TIOTOMY, UTO
1X 3aKpbIBaeT HEIpO3padHasi I'PaAHUIA MEXK/Iy OTBEPCTUSIMU. DTU TEMHBIE IT0JIOCHI BCTPE-
YaI0TCA [MEePUOJIMYECKU, U 9TOT IIEePUO/; Mbl MOXKEM HalTH.

2. KommaecTBo nukcesieil B KaxkKJ10i1 CTPOKE U CTOJIOIE MPOIOPIIMOHAIBHO JIJITHE CTPOKN
u cToJiona. Hucao 9J1eMeHTOB B CTPOKaX M CTOJONAX MaTpUIlbl TesedOHA OTHOCHTCH Kak

16:9. Ilyctp umesio anemMeHTOB B cTpokKe paBHo 16y, B crtosidre 9y. Torma obrmee [mcesio

921600
144

3. IIpu nmapaJjielbHOM HaJOXKEHUH JIBYX PEIIETOK C PA3HBIMU MEPUOJIAMEI 00Pa3yIOTCs
TEMHBIE TIOJIOCHI TaM, IJIe JIMHUU PEIIETOK He COBIIQJIAIOT B IMOJOXKEHUU, U CBETJIbIE TOJIOCHI
TaM, Ijle UX moJioxkeHusi coBnajator. CoBlajieHue MmoJjoc MPoOUCXOUT Yepe3 MHTepBaJl, Ha
KOTOPOM Yy OJIHOI PEIETKH YKJIaJIbIBAETCs Ha OJIHY I10JI0CY OOJIBINE, YeM Y BTOPOI.

Jlmmna nzobparkeHus n NuKceseil SKpaHa MOHUTOPa yKJIaJblBaeTcsd B N + 1 sgdeiikax
MaTpuilel Tejnedona. Ham msBecTHO, 9TO BCE M300parkeHne MOHUTOPA YKJIAJIbIBACTCA Ha

SJeMEHTOB MaTPHILI paBHo 1441y% ny = = 80 mryk.



matputie tesiebora: Lyoy = knd, = k(n + 1)dy, n = 16, T.e. Ha Kaxkible 16 mnucke/eit
MaTPHIBI TejeOHA TPUXOUTCS OJ[HA TEMHAsT TT0JI0CA.
5. Beero na dororpadun nocsie KaJpupoBaHusd OyJIeT TEMHBIX 110JI0C:

80-x-16 )
N = |——| =[0,8 - x], rzie kBajIpaTHBIC CKOOKI 0O03HATAIOT B3sITHE MEJION 9acTh

100 - 16

YHuCJIa.

s snavenust napamerpa x = 50% noayuaem N = 40 TéMHBIX HOJIOC.
Orser: 40.

3. XuMuieckas peakiius C BblJieJleHneM rasa (25 6aJiioB)

s oy dennst HeKOTOPOro KOJIMIEeCTBA Ta3a B Pe3y/bTare XUMIIECKOH peakInu 1c-
IOJIB3YETCsT CJIeJIyolnasi ycTaHoBKa. MaccuBHbI mopiinenb macchl M = 1,7 Kr 1wioma/im
S = 26 cm? noasemmBaercss Ha npysKuhe sxécrkoctu k = 1,5 H/m. C nomorpio Kpana
[AJTTHPUYIECKU COCYJT MO/ STUM MOPIITHEM BHadaJje ObLI COeMUHEH ¢ aTMocdepoit (KpaH
B nojiozkerHnn A). B pesepByape HaXOAUTCsI MEPEropoJIKa, MPEHsTCTBYIONas CMEIBAHIIO
PACTBOPOB IHUIIEBOI COJIBI U COJISTHON KHUCJIOTHI PABHBIX MOJISIPHBIX KOHIIEHTPAIINI.

A

B

kpan | ==

B nauaJjie sKkcnepuMeHTa TOPINeHb HaXOJAUJICA Ha PacCTOAHUM h = 2 CM OT JiHa COCY-
na, a Kpan B nojoxennn A. /lajee KpaH nepekjodaercs B noJiozkenne B Tak, 4To cocy
COEJIMHAETCS C PE3epByapoM, a IOTOM B pe3epByape yoOuparoT 1meperopo/iky.

[Tocse 3aBepieHnst peakiuy MOPIIEHDb MOAHSIJICS U IPY2KUHA OKazaJach HeJaedOopMu-
poBannoii. CunTasi, YTO B PEAKIMU BCE BEIIEeCTBa IIPOpearupoBail IOJHOCTBIO, a IIPOIEeCt
ObEMA TTOPIIHA ObLI U30TEPMUYECKIM, HATU KOJIMYECTBO BEIIECTBA ITHUIIEBOM COJIBI, 13-
PACXOJ0BAHHOI'O B 9TOI pEaKIIUN.

[Ipu sTOM HavaIbHBIM 00BLEMOM BO3JTyXa HaJl peaKIIMOHHOI CMEChIO B pe3epByape, 00be-
MOM COEJIMHUTE/IbHBIX TPYOOK 110 CPaBHEHUIO ¢ 00bEMOM IUJINHAPUIECKOIO COCY/Ia, & TaKzKe
TPEHUEM B CUCTeMe IIpeHeOpeb.

CrpaBodHbIe JJAHHBIE
st HaxoxkIeHnsT 0ObeMa, IUJINHIPa BOCIIOIb3YHTECh BhIParKeHIEM

V==5-h,

rje S — IUIONIA/Ib OCHOBAHMS HIJIMHJPA, a h — ero BhICOTA.
YuusepcasbHast razoBas nocrosanas R = 8,31 JIx/(momn - K).
Yekopenue cBoboHoro najenus g = 10 m/ 2.
Komuarnast Temiieparypa t = 27 °C.
Jasnenne B KomHate p = 10° Ila.



Bapnanusa nmapaMeTpos

st obecrievennst BApMATUBHOCTH 3aJIaHUIT MCITOJB30BAINCH CIEIYIONINE TTapaMEeTPhI:
e M — 3navenus or 1 go 2 ¢ marom 0,1;

e S — 3nauenus ot 20 ygo 30 ¢ marom 2;

e k — 3HaveHus ot 1 g0 2 ¢ marom 0,1;

e h — 3Hauenus: ot 1 70 2 ¢ marom 0,1.

Tpe6OBaHI/IE{ K OTBETY. Otser BbIpa3UTE B MOJIAX U OKPYIVINTE 10O COTBIX. B noJie oTBera
BBeJUTEC 9M1CJIO 0es3 YKa3aHud € IUMHUI U3MEPEHIA.

Bo3moxkHoe perieHne

1. Ilpyxuna pactsiayTa, Kpan B nojoxkennu A (armocdepa). Bropoit 3akon Heiorona
B IIPOEKIINN HA BEPTUKAJILHYIO OCh:

Mg = kx

2. XuMmJiecKasl peaKIfusi:

NaHCO3 + HCI — NaCl + H,O 4 COs 1.

3. KosmmyecTBo BelecTBa, COJIbI, U3PACXO/IOBAHHOTO B 9TOI PeaKIi, U KOJUYECTBO Be-
IIECTBA YIJIEKKICJIOrO T'a3a, BBIJIEJMBIIErOCA B PEAKINU, paBHbI APYT JAPYTY.

4. ITocsie 3aBepieHns XUMIYECKON peakIun py>KIHa OKa3aJach HetebopMUPOBAHHOI,
CJIeJIOBATEILHO, TIOPIIIEHb IIEPEMECTIIICS Ha T BBEPX.

5. JlaBJieHue 110/ IOPIIHEM — JlaBJIEHHE P CMeCH ra3a 1 Bo3jyxa B cocyle. /lapieHue
HaJ[ IOPIIHEM Papny — aTmocdeproe. [lopiiens He aBmkercs. Bropoit 3akon Hbiorona B
IPOEKIINKI Ha BEPTUKAJIBHYIO OCh:

Parnd + Mg = pS

6. Ypasuenue MenjieneeBa-Kiareiipona:

0 peaKnnn paTM‘/b = I/BO3,I];RT) Vo = Sh

nocste peakiu PV = (Vrasa + Veosn) BT, Vi = S (h + x)

7. BoipazKaeM Veopy U€PE3 Vpgsa!

h
Vraza 1 Vpozn = ]M
S pS(h+wz) ,
rasa — RT BO3/I
S Parndh
BO3, — RT
=y _ (paThl+Mg/S)S(h+x)_paTMSh

RT
(paTMS+ Mg) Mg/k—i—Mgh

rasza

RT
(paTMS + Mg) Mg/k + Mgh
Veomm = RT




[Togcrassis nanuble 3aaqu (S — B KBajpaTHbIX caHTUMeTpax, M — B KujaorpamMmmax,
k — B HBIOTOHAX, JIEJIEHHBIX Ha MeTp, h — B CaHTHMeTpax), /IS 3HAYEHUIl mapaMeTpos,
YKa3aHHBbIX B YCJIOBUU, T1OJTYYACM:
(10°S-10~* 4+ M -10) M - 10/k 4+ M - h/10
Veomsr =
8,31 - 300
Orser: 1,26.

= 1,26 MOJIb.

4. Onpesenenne MeTasioB (25 6aJIoB)

CTyneHT pemiu Hpory/siTh NPaKTHKYM BMECTO 3TOI'0O IOYYacTBOBAB B COPEBHOBAHUSIX
110 CIIOPTUBHOMY OPHUEHTHUPOBAHUIO. Y Hero ObLIO ¢ cOOOi BCE, UTO HEOOXOUMO JIJIT OPH-
CHTUPOBAHUA B Jiecy: (pOHAPUK, KOMIIAC, HOXK U OyThLIKA ¢ Bojoi. OH yxKe pasMuHaJjcs B
CTapPTOBOM I'OPOJIKE, KOIJIa €r'0 HACTUT 3JI0i JIaDOPaHT U cKa3aJi, 9TO OTIYCTUT CTYJICHTa Ha
COPEBHOBAHUS TOJIBKO TIOCJIE PEIIeHUs CJIOXKHOM 3aadau. CTYIeHTY IPUIILIOCh BEPHYTHCS B
J1abopaTopuio.

CryneHTy ObLIN BbIJIAHBI 00Pa3Iibl METAJIJIOB B HEIOIITNCAHHBIX CKJISTHKAX: BUCMYT, TaJl-
JINIL, »KeJie30, UHMI, oCcM1il, HUKeJIb, PTYTh, Tepbuii. BpeMeHnn Ha mpoBejieHne KauecTBeH-
HBIX peakiuii He ObLI0, W pa3jndaTb MeTaJLIbl IPHUILIOCh UCKIIOIUTEIbHO (DU3MIECKUMIM
Merojamu. Tak Kak j1abopaHT ObLI 3JIbIM, TO 13 000PYIOBaHUs CTYAEHTY OBLIO IIPEIJIOKEHO
NCII0JIb30BATh TOJIBKO CAMOE ITPOCTOE: phlUayKHble BEChl O€3 I'MPh, HArPeBaTE/ILHYIO ILIUTKY
(makcumasibhast Temmeparypa +200 °C) u xonogmibhuk (—4 °C) ¢ moposukoii (—60 °C).
Kpowme Toro, mmMeercs: 0ObIIHBIIT HAOOP CTEKJISTHHOI J1abopaTopHOil (He MepHOit) OCy/ bl 1
IIJIACTUKOBbIE cTaKaHInKU. Temieparypa B JlabopaTopuu CTYJACHTY HEU3BECTHA.

JlabopaHT ObLII XOTb U 3JIbIM, HO clpaBeinBbiM. CKOJIBKO METAJIJIOB OH MOI' IIOIIPOCUTH
OIIpEJIE/INTh CTY/EeHTa, 9TOOBI ¥ TOro ObLI peaJibHbI IaHc Ha yciex? B orsere ykakure
YUCJI0 METAJIJIOB, & B PEIIeHNN OIUIIUTE, KaK X MOYKHO OIpe/ie/inTh. HeobxouMmble cripa-
BOYHBIE JIAHHBIE HAIUTE B OTKPBITHIX NCTOUYHUKAX U YKAXKUTE CCHLIKY Ha 3TU UCTOYHUKHU.

TpeboBaHust K OTBETY
B oTBer 3anurmre 91c/10 MeTasI0B, KOTOPbIe MOZKHO FapAHTUPOBAHHO OIPEIC/INTh, HUC-
MOJIb3Ysl (PU3NIECKUE METO/IbI UCCIEOBAHNS ¢ TIOMOIIHIO 000OPY/IOBAHUS, JIAHHOIO B 3a/1a4e.

Bo3moxkHoe periieHnne

1. OdgeBuHBIM 00pPa30M M3 BCEro HAOOpa OIIPENENAITCS PTYTh U TaJlInii — TOJILKO
OHM SIBJIAIOTCSI YKUJKOCTSIMU IIPH TeMIleparype OKoJio KomHaTHoil. Ecim B saboparopun
CJIMIITKOM ZKapKO U rajutnit Toxke Kujaxuii (Temieparypa miasaenns 29,8 °C), To oTimanm
ero OT PTYTH, IIOMECTUB 00a KIJIKIX METAJLIa B XOJIOAUIbHIK — 3aMEP3HET TOJIbKO T NIl
Ecym 2Ke rajanii TBep/IbIil, TOTpeeM ero B pyKax.

2. C HOMOIIbBIO TJIUTKH MOXKHO TaKzKe OIpeJesinTh uHjnii (TeMieparypa IIaBJIeHus
157 °C, 1o ecTh OH pacCIIAaBUTCSI, HO 3aMETHO I1032Ke TaJIJIis, €CJIU TOMECTUTh UX Ha, IIJINTKY
PSIJIOM ), Ha TLJIABJICHUE OCTATBHBIX METAJIIOB MOITHOCTH UMEIOIIEHiCs INTKN HE XBATHT.

3. Hammune pblaazKHBIX BECOB, MPOCTON MOCYIbI U IJIACTHKOBBIX CTAKAHUNKOB ITO3BO-
JIAeT HUCII0JIb30BAaTh METO/ I'MJIPOCTATUYCCKOTO B3BEIIUBAHUYA JIJId CPaBHEHUHA IJIOTHOCTU
MeTaJIJIOB.



e [loaroroBuM OJUMHAKOBBIE 110 MacCe HABECKU METAJLIOB, HCIOJIb3Ysl OIMH U TOT K€
IIPOTUBOBEC JIJISI BCEX 00PA3IIOB.

e Tak Kak MeTa LI MOKeT ObITh B IIOPOIIKe, OyIeM HCIIO0JIb30BaTh ILJIACTUKOBBIA CTaKaH.

e YpaBHOBECHM BeChI, Ha KOTOPBIX CTOAT EMKOCTH C BOJOM, JOCTATOYHbBIE, YTOOBI B HIX
IIOMECTUJICS ILJIACTUKOBBII CTAKAHINK ¢ OTBEPCTUSMU B OOKOBBIX CTEHKAX, UTOOBI Uepe3 HUX
BOJIa MOIJIa, CBOOOJIHO IIPOCAYMBATLCS B CTAKAH WM U3 HEro.

e OmycTuM B 3TN éMKOCTH CTaKaHYMK Tak, 9TOObI OH OKa3aJicsd B BOJle, HO HE KacaJl-
cd IIPU 9TOM JIHA. 3aKpelnM CTaKaHUIMKHU Ha IITaTuBax B BbIOpaHHOM mojoxkeHnn. CHOBa
yPaBHOBECHM BECHI, €CJIN 3TO HEOOXONMO, JTOJIUBasA BOIY B OJHY NX EMKOCTEIl.

e [lo/10;K1M B OJIMH ILIACTUKOBBIN CTaKaH HABECKY OJHOIO 13 METAJLIOB, a B APYIOil -
HABECKY JIPYTroro MeTaJiia Tak, YToObl 00pa3iibl OKA3AJIMCh B BOJE HEJIIMKOM.

e MertaJi1, y KOTOPOTO IJIOTHOCTH MEHBIIE, BHITECHUT OOJIbIEe BOJIBI U3 CTaKAHINKA I
9Ta JalllKa BeCOB OIIyCTUTCH.

4. C 1oMoIIbpI0 METO/1a THAPOCTATHICCKOIO B3BEIINBAHNST MOXKHO PacCTaBUTh 00PAa3IbI
B IIOPS/IKE BO3PACTAHUS ILJIOTHOCTH.

5. Cpejin JJaHHBIX METAJIJIOB BCE 3aMETHO OTJINYAIOTCS 110 IJIOTHOCTH ¥ TOYHOCTH METO/1a
I'IJIPOCTATUIECKOI0 B3BEHINBAHNS JOCTATOYHO, YTOOBI OIPEIEJNTh BCe MeTasbl. Takmm
00pa30oM, 4ecTHBII JJaboOpaHT MOKeT TpeDOBATh OT CTYAeHTa TOYHO OIPEJIE/INTh BCe BOCEMb
METAaJLIOB.

Orser: 8.



