MockoBcknii rocymapcTBennblit yausepcuteT numenun M.B. Jlomonocosa

OusamMnna/ia MKOJLHIKOB «JIoMOHOCOB»

[Ipoduiab «MHKeHepHbIe HAYK». D — 7 KJIACCHI.

Pewenus u xpumepuu. Maxcumym 3a odny 3adavwy: 25 6anr06

3ama4ga 1. Ha neperone me:kjy cTaHIINs-
MU T10€3]1 eJIeT HepaBHOMepHO. OTbe3zKast OT O/I-
HOIT CTAHIIMU, OH Pa3rOHSIETCS, HEKOTOPOe Bpe-
Md eJleT ¢ IPUMEPHO IMOCTOSHHOII CKOPOCTDHIO,
a MoJI'be3zKas K CJIeJIyIollell cTaHIiui, HauYnHAET
3aMeJISAThC.

Ha pucynke mpejcrapjieH IpuUMepHbIl I'pa-
pUK 3aBUCIMOCTHU CKOPOCTHU I10€3/1a OT BpeMeH!
IpU JIBUYKEHUN OT cTaHIuu «lIH>KeHepHast» 10
craniun «PyHjgameHTagabHass». Onpejgenure, B
KaKoil MOMEHT BpEeMeHU I10e3] OKa3aJics Ioce-
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peJinHe IeperoHa MeK/1y dTUMK CTaHIIUsIMIE.
Bo3moxkHoe perneHune

66— 1) [Tnomaapb moj rpadpuKoM 3aBUCHMOCTH (ITy-
i A ¢ | TeBoﬁ) CKOPOCTHU OT BPEMEHU UMEET CMBICJI ITPOi-
= 40| | JIGHHOT'O IIyTHU.
E 2) OmpejiesinM, Kakoil myTh MpoexaJt Moe3 | Ha,
ol | | y4aCTKe pa3roHa: HailJIeM IJIOIAb TPEYTrOJIbHUKA
> 207 | AABO.
O B E| D 1 KM KM - MIH
02 4 6 8 10121416 “apo= 550 oA =100

t, MUHYTBI .
’ y 3) OnpenennM, Kakoii IIyTh IPoexaJl 1oe37, Ha

y9aCcTKe PABHOMEPHOI'O JIBHKEHUsI: HaliIEM ILIoma b npsaMoyroiabanka LJACEB.
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Sacep =50 — - 6 vy = 300 ——
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4) OnpenesinM, Kakoii myTh Ipoexasl Moe3Jl Ha yIacTKe TOPMOZKEHUsT: HAMIEM TLI0Mab
tpeyrosibiuka ACDE.
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Scpe = = - 50 — - 6 mun = 150
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5) Ternepb He TPYIHO ONPEENNTDH BECh IYTh, MPOIIEHHBIN TOE3I0M.

KM - MUH

Soom = S4apo + Sacep + Scpr = 550 »

6) CepeﬂI/IHa I[IyTH IIeperoda MexK1y CTaHIUAMN COOTBETCTBYET ITIOJIOBHUHE BCETO IIYTH.

KM - MIH

So6m
=275
2 q




7) 3amernm, 9TO MOJOBUHA OOIIEro myTu GOJIbIle MyTH, MPONHIEHHOIO BO BPEMs pas-
rOHa, U IIyTH, HPOIJIEHHOr0 BO BpeMst TopMmozkeHusi. CriejloBaTe/IbHO, CepeInHa MapIIpyTa
JIOCTUTaeTCs 11IPU PaBHOMEPHOM JIBUYKEHUMU.

8) Haiijem, Kakyro 9acTh PABHOMEPHOI'O YIACTKA HYYKHO MPONUTH MOCJIe YIaCTKa PA3ro-
Ha, 9TOOBI JIOCTUYb CePEeIUHbI JUCTAHIINN.

So6m
5 Y4BO 175 7

Sices 300 12

8) Haiijiem Terepb BpeMsi OT HadaJjia PABHOMEDHOIO JIBUKEHUS, 33 KOTOPOE MOe3]] J10-
CTUTACT CEPEIUHY yYaCTKAa:

So
;M_SABO
- tpE = — -6 M = 3,5 My,
T SAOEB BE 12 MUH y MIWH

9) OT Hauasa JBHXKeHUs T10e3/1a mpojer Bpemeru: Top + 7 = 7,5 MuH.
OrBerT: 7,5 MuH.

Sagaqa 2. Nmxkenep ypynkun co3/iaj HOBbII MaTeprasl U Pelni U3y YUTh ero yipy-
rue cBoiicTBa. [IJ1s1 9TOro OH M3rOoTOBMII U3 CO3JIAHHOTO MaTepuaJja HUTh, 3aKPENI €€ KOHel]
1 cTaJl IOJBENINBATh K €€ BTOPOMY KOHILY I'DY3UKU U3BECTHOI MacChl, KOTOPble OH HAIE
B jtaboparopun. IIpu aToM Jijisi KarKJI0T0 MOABEIIEHHOTO I'PY3UKa OH M3MePss YCTaHOBUB-

HIYIOCS JJINHY, Ha KOTOPYIO pacTdHy/ach HUTh. [IIypynKuH MOJIyIrI cjeyIonne SKCIepu-
MEHTAJIbHBIE PE3YJIbTATHI.

Macca 20 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240
Irpy3uKa, T

Vanuuenne | 0,9 | 2,1 | 3,3 | 4,7 | 6,7 | 92 | 12 [ 149 | 18,2 | 21,1 | 24,2 | 26,8
HUTHU, CM

Macca 260 | 280 | 300 | 320 | 340 | 360 | 380 | 400 | 420 | 440 | 460 | 480
rpysuka,

Ynunenune || 31,8 | 34,2 | 36,6 | 38,6 | 40,4 | 42 | 43,8 | 45,4 | 46,7 | 48,2 | 49,6 | 50,9
HUTU, CM

Macca 500 | 520 | 540 | 560 | 580 | 600 | 620 | 640 | 660 | 680 | 700
rpysuka, I

Ynmuaenne || 29,3 | 51,9 | 52,9 | 54,3 | 55,4 | 56,4 | 57,4 | 58,9 | 59,9 | 60,8 | 61,6
HUTH, CM

[Tocne Takoro skcnepumenTta lypynkna 3a1ymasics:

— Yro OyJeT, ecyii B3ATh N = 3 TaKUX HUTHU, COJUHUTL UX HapaJsIebHO U IO BECUTD
Ha HUX IPy3uK Maccoit m = 720 r?

[IpoananmsupoBaB jgaHHble cBoux maMmepenuil, [HIypynkuH oneHw yyimHEeHIE KazK 10
HUTH U IIPOBEJT SKCIIEpUMEHT. B pe3yibrare, Kak OH U OXKUJAJI, Y/JIMHEHNe KayKJI0H HUTH
COBIIAJIO C OJTHUM W3 3HAYEHWIT B TabJuIe.

Kakomy 3HaUEHUIO MacChl I'PY3UKa, IIPUBI3aHHOTO K OJHONH HUTH, COOTBETCTBOBAJIO 9TO
yIJITHeHne?



Bo3moxkHoe pernienne

1) TTocTpouM rpaduk 3aBUCHMOCTH Y/I/TH- 60 | Az, eM .
HEHUS HUTHU OT MAacChbl Ipys3uka. Buaum, dTo .
3aBUCUMOCTL HeJIMHeliHas, T.e. 3aKoH ['yka B .

JIAHHOI 3a/1a4e HeIIPUMEHUM. »0 et .
2) Ectit Tpu 0JiuHAKOBBIE HUTH COEIMHUTD 10 e

[apaJsijIe/IbHO U IOJABECUTH K HUM I'DY3UK Mac- e

coif m, TO KaxKJias U3 HuX Oy/IeT pacTaruBaTh- 20 o

csl TaK 7Ke, KaK OJIHA HUThb C HAIPY3KOI B Tpn
paza menbite (m/3). .
3) Tlosyuaem, uto gy orsera Ha Bonpoc 2V | .
3a/1a491 HY>KHO HAlTH 10 TaOJINIE PACTIZKEHIE .
HUTU JIJI MAaCChl, BTpOe MeHbIIell Toil, o koto- 10 | .

poIi cIIpallnBaloT, T.€. JJisd MacCChl: . _—
M )

my = m/3 = 720/3 = 240 100 200 300 400 500 600 700

4) Pacrsizkenue Jjijist OJTHON HUTH, KOTJa Ha HEE MojBecusu rpys Maccoit my = 240 r,
coctasyger 26,8 cMm.
OtBert: 26,8 cMm.

Bagada 3. [lepuoguueckast cucrema xumudecknx sjiementon (tabsmma .M. Meme-
JIeeBa) — BayKHBII WHCTPYMEHT B paboTe KayKJ0ro XUMUKA. B Heil pUBeIeHbI JTaHHBIE O
3apsijie I aTOMHOM Bece aToMa, OJIHAKO IIOC/Ie/IHsIsl BeJIMINHA IMeeT HellesIoe 3HaUeHe., JTO
CBsI3aHO C TE€M, UTO B IIPUPOJIE CYIIECTBYIOT pa3InyiHble CTAOUIbHbBIE H30TOIIBI OJIHOT'O 1 TOT'O
JKe XUMUYecKOTo dJIeMenTa, ITPOIeHTHOe cojeprKaHe KOTOPHIX Pa3IndHo.

3Hasl, 94TO B TabJIUIEe YKa3aHO 3HaYeHHe aTOMHOI Macchl XJopa, paBHoe 35,45 a.e.M.,
paccuuTaiiTe IPOLEHTHOE COJeprKaHKie B IIPUPOJIE JIBYX CTAOMJIbHBIX M30TOIIOB XJIOpa — C
aToMHOIT Maccoit 34,97 a.e.M. 1 ¢ aToMHOIT Maccoit 36,97 a.e.M.

BosmoxkHoe penienue

OueBUIHO U3 YCJIOBUSI 3819l YTO €CJIM IIPOLEHTHOE COlepyKaHie OJHOIO U3 ABYX CTa-
OMJIBHBIX M30TONOB paBHO X %, TO MpOIleHTHOe cojepzKanie Broporo pasuo (100 — X)%
TOrJla UMeeT MEeCTO ypaBHeHHe:

X 100 — X
— 3497+ ——— - 36,97 = 35,45 (a.e.m.
100 07" 00 / 45 (a.car)
Orkyna naxoauMm, uro X = 76%, (100 — X)=24%.
OTBeT: npoleHTHOe cojleprKaHre N30TolIa XJIopa ¢ aTOMHOI Maccoit 34,97 a.e.M. paBHO
76 %, a uzoromna ¢ aroMuoii maccoii 36,97 a.e.m. — 24 %.



Bamada 4. OjHoil U3 BaKHEHINX (PU3UIECKUX XaPAKTEPUCTHK BEINEeCTB SIBJISICTCS
IJIOTHOCTH, KOTOpas MOKa3bIBAET, KAKYIO MacCy MMeeT eJInHuIa 00bEMa odpasIia.

Jlerom IleTp pert mpuroToBuTh BUIHEBOE BapeHbe. OH IOIIE/ B MAara3ut ¢ JIUTPOBOIt
O6ankoil, 4ToObl KynmuTh 1 Kr caxapa. K ero yausiennio B 6aHKy MOMECTHIOCH TOJBKO 840
rpaMm caxapa. ObbsicauTe, 9To He yues [IéTp.

[Tocsie mpurorosienus Bapenbs y [lerpa octanoch nemuoro suman. U3 neé [letp permn
IIPUTOTOBUTH HAITUTOK CO JIbJIOM. JIJIS 9TOr0 OH B30T HEOOJIBITYIO CTEKISTHHYTO OY THIIKY, Ha-
MIOJIHIJI €€ JI0 BepxXa BOJION U, He 3aThIKasl ITPOOKOil, yopaJs e€ B Mopo3miky. Ha ciemyrommii
nedb [Iérp oTKpbLT MOpO3WIKY. YT0 Tpon301110 ¢ OYTHIIKONW U TTOYeMY 3TO CJIYUNIOCH?

BosmoxkHoe penienue

1) Mokymas urpoByio 6anky caxapa IleTp mojaras, 4o Macca caxapHOTo MecKa B Heil
oyner pasaa 1 kr. [IéTp me y4és, 9T0 MJIOTHOCTH 3aBUCUT OT POJa BEIIECTBA, T.€. He BCErJa
1 xr BemecTBa OyjleT 3aHUMATH 1 JIUTP.

la) BosmoxkHO Takxke, 9To [IéTp HempaBUIbHO OIEHM/I, KaKOi 00bEM 3aHUMAIOT IIy-
CTOTHI MEK]ly KpYHUHKaMHu caxapa. V3BecTHO, 4TO caxap TOHET B BOJE, a 3HAYHUT, €ro
IJIOTHOCTDH BBIIE, YeM Y BOJjIbl. Ho Tpn HachIMaHun MeJKIX KPUCTAJINKOB caxapa B OaHKY
KPUCTAJUINKK HPUJIEraloT Apyr K JApyry He 1mioTHo. CriejoBaresibHO, He BeCh 00bEM OaHKM
OyJieT 3aIo/IHEH KPUCTAIINKAMI caxapa.

[ chITyanx BEIecTB OOBITHO BBOJAT MOHATHE «HACBHITHAS TJIOTHOCTLY, O3HAYAIONIEE
IJIOTHOCTD BENIECTBA C YYETOM ITYCTOT MEXKJIy ero MaKpOCKommdecknMu dactunamu. s
CIIPaBKM: TJIOTHOCTH KPUCTAJIIOB caxapa cocTap/seT 1,59 Kr/J1, a ero HachlHast TIOTHOCTh
Beero Jiniib 0,85 Kr/J1 (pu He OYeHb IJIOTHOH YKJIAJIKe).

2) UsBecTHo, 9T0 KYOUK Jibjla He ToHeT B Bojie. Cie/l0BaTe/IbHO, ero IIOTHOCTh MEHbIIe
IJIOTHOCTHU BOJIBI 1 00BbEM 00pa30BaBIIErocs Jibja IIPU 3aMep3aHun OyaeT 0oJbiie 00bEMa
Oy THLIKI.

3amep3anne Jbjga B OYTBUIKE MPOUCXOAUT B OCHOBHOM 3a& CUET IMOTEPH TeIlia depes
CTEHKH ¥ JIHO (1Yepe3 JTHO U CTEHKH CKOPOCTb TeILIONOTePh MAKCHMAJIbHA).

a) Eciu ropsblinko OyTHIIKH JTOCTATOYHO MHPOKOE, TO MPU 3aMEepP3aHUN YacTh BOJIbI
BBITECHUTCA U3 OyTHUIKH. Taknmm oOpa3zoM, OTKPBIB MOPO3WIKY, [IETp yBUAUT OYTHIIKY CO
JIBJIOM, OKPYZKEHHYIO 3aMEP3IIeil BbLIUBIIERCS BOJIOI.

0) Ecm ropJiblnko Gy TBIIKEA CHIBHO Cy2KaeTcst KBepxy (mmeer GopMmy KOHyca), TO 00-
pas3’oBaBIINiiCS B pe3yJsbTaTe HaMep3aHus JIE] OyJeT urparhb poJib NpoOku. V3auiiex Bos!
HE CMOYKET BBLIUTLCS W3 OyThbLIKU. [Ipm 3amep3anuu 9TOT m3aniiek OYJET PaciImpsaThC.
ByTbuika cienata n3 crekia (110 yCJIOBHIO 3aJ1a9i ), IOITOMY I0JT JIABJIEHIEM JibJia Oy ThLI-
Ka TpecHeT. Takmm oOpa3oM, OTKPBIB MOPO3WIKY, [IETp yBUINT TPECHYBIIYIO OYTBIIKY CO
JIbJIOM, OKPY?KEHHYIO 3aMEp3IIeil BbLINBIIEHCS BOOIA.



MockoBcknii rocymapcTBennblit yausepcuteT numenun M.B. Jlomonocosa
OnmmMnrajia KOJTBHUKOB «J/[OMOHOCOB»

[Ipoduiab «MHKeHepHbIe HAyKy. 8 — 9 KJI1acCHhl.

Pewenusa u kpumepuu. Makxcumym 3a odny 3adavy: 25 6anr06

Banada 1. B komHaTe Ha cTOJIE CTONT BEPTUKAIBHBIN MUJINHJP C TEILIOMPOBOIAIIIIMU
CTCEHKaMU. OH 3aKPbIT TOHKHUM HEBECOMBLIM I'OPpHU30HTaJIbHBIM IIOPITHEM, KOTOpblﬁ MOZKeT
CKOJIb3UTH 0€3 TPEHMUH.

B muimHape npu KOMHATHOH TeMmiepaType HaxXOINUTCs ra30Bas CMeCh MOJIEKYJISPHOTO
kncaoposa (Og) ¢ ozou0M (Og3), mpudem 030H cocTapisier n = 35% 0T 00IIero KoJamIecTsa
BelecTBa B cocyjie. Paccrosinue ot jiHa muyinHIpa Jo nopirag pasao Hy = 20 cwm.

Ha kakoM pacCcTossHUM OT JHA UJIHHIPA OKayKeTcsl MOPIIeHb MOCIe TOr0, KaK BeCh 030H
38 JIOCTATOYHO OOJIBIIIOE BPEMsi CAMOIPOU3BOJILHO IIPEBPATUTCS B MOJIEKY/ISIPHBIN KIC/IO-
pox? Temieparypy B KOMHATE CUUTANTE IOCTOSTHHOIA.

BoamoxkHoe periienue

1) Ilycts mepBoHavYaIbHOE KOJMIECTBO BEIECTBA KUCJIOPOJIA B IUJINHJIPE Uy, & KOJITIe-
cTBO BerecTBa o3ona O3 1y,

2) Banumiem ypasaenue Menjeneesa — KianeiipoHa st cMecr Ta30B B IUJIHH/IPE:

poVo = (11 + 1) Ry, (1)

3) 3amumiem ypashenne MenjeseeBa — Kianeiipona ijist 030Ha B IUJIMHJDE B HAYAJIb-
HBIfI MOMEHT BpeMeHHU (JI0 TPEBPAIEHIs €ro B KUCJIOPOJI):

poaVy = v RTy. (2)

Bnecy a = n/100% = 0,35 — 910 0OBEMHAs JI0JIsT 030HA, & V[ — MepBOHAYAILHbII
00bEM, 3aHNMAEMBIl CMeChIO Ta30B; oH pased Vo = SHy (S — mioma/ s mopiiHs).
4) Momenus ypasuenne (2) na ypasuenue (1), BbIpasum vy 4epes a u va:

(07541

(3)

Vy = .
l—«

5) BamnuiieM ypaBHeHIe XUMUIECKON PeakIii MpeBpaIleHnsi 030Ha B KUCJIOPOJI:

203 — 302

[Toygaem, uto mocjie npespaiienust Bcero o3ona Oz B Kucaopoj Oy KOJIMIECTBO BeIecTBa
HOBOOOPA30BAHHOI'O KHMCJIOPO/ia CTAHET:



6) ITocsie mpeBpaiiienns Becero 030Ha B KUCJI0po1, ypasuernune Mewnieneesa — Kaneiipona
JIJIsl BCErO ra3a B IUJINHJIPE OyJIeT UMeTh BHJIL;

3
poV = (v1 + §V2)RT0> (4)
rjie V' — HOBBII 00bEM, 3aHUMAaEMbIiT KICJI0PojioM, oH paBer V = SH. 3iecb H — HoBoe

paccTosTHIe OT JIHA MIJINHAPA 70 MOPIITHSI.
7) [opemum ypasuenue (4) wa ypasaenue (1):

3
V_sH "t (5)
Vo SHy wn+uw

8) Bocrosib30BaBImeh COOTHOIEHUEM (3 ), Oy IIM:

N +3 oy 1+3 o
V1 + <o Vit 5 ST 9
V1—|-I/2 1 2
v+ 1+
11—« 1 —«a

9) [MoxcraBisist YUCI€HHBIE JaHHBIE, TTOJIYIaeM:

2+a_

2+0,35
_O’QM.+—’

H = H, = 0,235 m = 23,5 cM.

OtBet: H = 23,5 cMm.

Bagaua 2. Vnzkenep AJleKcan[p pemI HOCTPOUTD Ha Jlade OJHOITAXKHbBII JIerKuii 10M
Ha BLICOKOM CTOJI049aTOM (DyHIAMEHTe, ¢ KBaJPaTHLIM OCHOBAHUEM M ILIOCKON KpBbIIIei
pazMepaMi @ X @ = 6 X 6 M? u BbIcoTO h = 3 M. B KadecTBe yTermnress cTeH, MOTOJIKA
1 1oJ1a ObLI BBIOPAH IEHOILIACT TOJIUHON d = 15 cM, KoadDUIMEeHT TeIIoInpPOBOHOCTH
nenortacta A = 0,040 Br/(m-K). B gome mmanupyercst yeTaHOBUTH TPH OJJMHAKOBBIX OKHA,
¢ K03(DUIIeHToM TerooTiaul ko = 1,50 Br/(Mm? - K) u pasmepamu b X [ = 1,2 x 1,5 m>
1 BXOJIHYIO JiBeph ¢ Koadduimentom Temiooriaun ky, = 1,00 Br/(m? - K) u pazmepamu
hxl=1,0x20n

st kKomdopTHOro 1npedbiBaHusl TeMmilepaTrypa B JloMe JoJKHa ObITh t, = 18°C. Ilo-
MoruTe AJIeKcaHapy pacCcYuTaTb MOIIHOCTL OTONUTEILHON CHCTEMbI, HEOOXOINMOM JId
KOMDOPTHOIO HpeOLIBAHUS B 9TOM JIOME 3UMOM, €CJIM Ha YJINIE OXKUIJIAeTCsS TeMIIepaTypa
t, = —22°C.

Vrazarue. MOIHOCTD TEIIOBBIX IIOTEPDh YePe3 ABEPU WA OKHA MOYKHO HAWTU, UCIIOJIb-
3yst 3akoH Hpiotona — Puxmana, P = kS(tx — ty), a 4epe3 ToJlILy 0J[HOPOJHOIO BEIecTBa

— ucnoJsb3ys 3akon Pypwe, P = F(tK — ty).

BosMmoxkHoe perienne
1) Ilpenmonaraemas (IpOEKTHAs) pA3HUIA TEMIIEPATYD MEXK/IYy BO3/YXOM Ha YJIUIE U

BO3/IyXa B JIOME COCTaBJISET
At =t —t, =40 K.
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2) [Lnomaab Bepu cocraBiager Sy, = 1 X 2 M? = 2 Mm2. 1o 3akony Holotona — Puxmana
MOIITHOCTh TEIJIOBBIX IIOTEPDh Yepe3 JBepb OyIyT OTCTaBJ/ISTDH

P = kpSuAt =1 Br/(m? - K) -2 m* - 40 K = 80 Br.

3) Ilnomaan Tpex okoH Sy = 3-1,2%x 1,5 M? = 3-1,8 Mm% = 5,4 m?. TTo 3akony HbioTona
— Puxmana MOIIHOCTD TEIJIOBBIX MMOTEPh Yepe3 OKHa Oy/IyT OTCTaBIATD

Pt = koxnSoxnAt = 1,5 Br/(M? - K) - 5,4 M? - 40 K = 324 Br.

4) Tosmuua yTermmTes s B CTeHaX, MOy U MOTOJIKe ofnHakoBas. Haiigem obmryio (ra-
OApUTHYIO) TLIONIA/b CTEH, M0JIa U HOTOJIKA.

SCTeHbI+n0JI+H0T0JIOK = 4ha + 2&2 =4-3-64+2- 62 = 144 M2.

dakTnyeckas IJI0IIa/Ib, Yepe3 KOTOPYI0 HeoOXOMMO pacCInTaTh TEIJIOBbIC IIOTEPH MEHBIIE
Ha BeJIMYNHY ILIomaeil npepu n okon. OkoHuaTebHO, 3 deKTuBHAs IO b CTEeH, 11014
1 MTOTOJIKA:

2
Sa(b - SCTeHbI+H0JI+H0T0J10K - SOKH - S;LB = 13676 M.
5) MoIHOCTD TeIIOBBIX MOTEPh Yepe3 CTeHbI, MOJI i TTOTOJOK PaBHA

0,04 Br/(m - K)

40 K = 1 457 Br.
015 0 57 Br

A
Penn = Ssp7At = 136,6 M -

Ob11ast TPOEKTHASI MOIIHOCTD TEILJIOBBIX II0T€Ph J0Ma
P = Py + Poxu + Peyn = 80 + 324 + 1457 Br = 1 861 Br.

OTBeT: MuHNMaJIbHAs ITPOCKTHAS MOIHOCTb HarpeBaTesbHO cucteMmbl P =1 861 Br.

KomMmmenTapmuii: MOXKHO 3aMETUTh, YTO B MOJIEJIM HE YIUTHIBAIOTCS TEILJIOBbIE IIOTEPU
CBA3AHHbIE BEHTHUJIAINNEN BO3/IyXa, HEHJACAJTbHOCTHIO yTeIJlennd KOHCTPYKInn. PaccMor-
peHHas IpocTeiiliasg MoJeb IIpearojaraeT TOJLKO yAepKaHue TeMIlepaTypbl B JIOMe Ha
3aJJaHHOM YPOBHE.

3agada 3. Buepsnble ciiaB X, COCTOSIIINI U3 IIPOCTHIX BEIIECTB
A u B, Ob11 mostyuen B 1960-e roJibl B X0/1e MOATOTOBKI KOCMUYECKOI
IpOTrPaMMbl. JTOT CILJIaB 00J1aJIaeT JIByMsl YHUKAJIbHBIMU CBOHCTBA~
MH — HaMATbIO (POPMBI 1 CYIIEPIJIACTUIHOCTDBIO, YTO JIe/IaeT JTaHHbI
MaTepual BOCTpeOOBAHHBIM B Pa3/INUHBIX chepax *KU3HI.
(a) ycranoBuTe, 4TO 3a BEIECTBA BXOJAT B COCTAB CIlIaBa X, €C/Ii
N3BECTHO YTO:

2,99 A

2,99 A

e XJI0puJ A MCIIOJIB30BAJICS B XOJ€ IepBOii MUPOBOIT BOMHBI JIIsT CO3/IaHUsT JIBIMOBO 3a-
Bechl; oKcul A J100aBJIAIOT B IPOAYKTHI IIUTAHUSI B KadecTBe HuieBoil gobapkun K171 —
OeJIblil KpacuTe/Ib-oTOeImBaTe/b; n3 Toro ke A cienan namsatauk KOputo [arapuny, ycra-
HOBJIeHHBINT B MockBe Ha JIeHMHCKOM IIpocIieKTe.

e seriecTBo B 06pasyer TerpakapOOHILI, B KOTOPOM €0 MaccoBas J0Jst cocrapisieT 34,38%.
(6) ycranoBuTe cocTaB CIiaBa X U €ro IJIOTHOCTDb, €CJIH ero djIeMeHTapHas sidefika nmeer
dopmy Kyba 1 pa3mephbl, IIpeJICTaB/IeHHbIE HA PUCYHKE.
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Bo3moxkHoe pernienne

Pemenne 3a1a1un MOXKHO HadaTh Mo-pa3Homy. HekoTopble 1o onmcannio ciraBa X Ioii-
MyT, 910 370 NiTi — HUTHHOJI, TaK>Ke COCTaB CILJIaBa MOYKHO YCTAHOBUTD, MOJIL3YACH JIPY-
IUMH TIOJICKA3KaMH B YCJIOBUN 3a/a1H:

® 110 onucaHnio A 1mpejcras/isieT coboif MeTasl1, KOTOPbIi BEPOSATHO BCEIO TUTAH, O €M
PsIMO TOBOPSAT (hpaKThl 00 MCIOJIB30BAHUU €r0 OKCHJIA B KadecTBe OEJIOr0 KpacuTesd, U
camoro A, Kak KOMIIOHEHTa B MaTepuaJe namsarauka FOpuro [arapuny.

e dakr o ToMm, uto B obpasyer kapboumn sujga B(CO)y, rosopur o Tom, uro B —
metast 10-oit rpymier (nmeer 10 971eKTpoHOB Ha d-0060J109Ke), a JaHHBIe O MaccoBoit jgose B
B KapOOHUJIE TTO3BOJISIIOT OJHO3HAYHO YCTAHOBUTDH, UTO B — 9TO HUKED.

Torma MoXkHO cKazaTh 0 ToM, 4TO ciiaB X cocrouT m3 Ni m Ti, Torma mmeer mMecTo
dopmyna Ni,Tiy,, ocTa/ioch ycTaHOBUTH 3HAUEHNE TTApaAMeTPOB a U b U3 JJAHHBIX O KPUCTAJI-
JINIecKoil pererke X:

® Ha OJIHY JICMEHTAPHYIO fA4YeiKYy IPUXOINTCS % -8 =1 aromos Ni un 1 arom Ti, Torja
X — NiTi.

Haiijiem 1mioTHOCTD citaBa X. 3alldilleM BCeM IPUBLIYHYI0 (DOPMYJIY JIJIsI BBIYUCICHUST
IJIOTHOCTU: B YMUCJIUTEJIb 3aIUIIEM MACCy OJIHOI MOJIEKYJIbI, a B 3HAMeHATe b — €€ 00beM:

=

Tak Kak MBI 3HAEM COCTaB CILIaBa X, TO MbI 3HAEM M €0 MOJISIPHYIO Maccy, TOIIa Kak
MOJISIpHAs Macca €CTh HUYTO MHOE KaK Pe3yJabTaT YMHOXKEHUS MaCChl OJHOI MOJIEKYJIbl HA
YUCJ0 MOJIEKYJ B 1 MOJIb BelllecTBa:

M = my - NA
Torja nmeem UTOTOBYIO (DOPMYJITY:

my M (59 + 48) r/mosb
Vo Na-Vo o 6,02-10% moms=t- (2,99 - 1078 cm)

p= - = 6,65 /cM’

Otser: (a) A — i (turan), B — Ni (nnkess); (6) cias X — NiTi, p = 6,65 2/cad’

Kpurepuu:

[Tosinblit Gas1 cTaBUTCs, €cjin yIacTHIK Pa3BepHYTO OTBETUJI Ha 00a BOIPOCa 3aJ1a4l.

Tpu gerBepTu 6a/JI0B 3a 3ajady CTABUTCS, €CJU YUACTHUK OTBETUJ Ha 00a BOIIPOCA
38149, HO OMIMOCs B BEIYUCIEHUSIX ([IpUMep — OIMMOKA B MOJICTAHOBKE JIAHHBIX B HTOTOBYTO
hopMyJTy SISt TIOTHOCTH ).

[TosioBUHA OAJITIOB CTABUTCH, €CJIM YUYACTHUK OTBETHJI TOJIHLKO HA OJMH BOIPOC U 3a/1a4u
(1 He JIOMYCTHUT BBIYUCIUTEIbHBIX OMIOO0K ).

3anada 4. Boja, nocrynaloriast B TOPOJCKON BOJIOIPOBOJL, TPEOYET JOMOJHUTEHHOTO
obe33aparkKuBaHus 1epej mojadeii morpedburesisiM. Haunbosiee pacipocTpaHéHHBIM CIIOCOOOM
ne3nH(pEKINN BOJIbI siBJisieTcsd e xjiopupoBanue. OJHAKO TPU XJOPUPOBAHUU HEKOTOPbIE
pPACTBOPEHHBIE B BOJIe OPraHUYEeCKUe BEIIecTBa 00pa3yloT XJI0POPraHnvYecKue COeJMHEeHNns .
OCHOBHBIMUE 3arPSI3HUTEISIME BOJIBI IIPU TOM CTAHOBsITCsT Tpurajgoreameransl (TT'M), mpu-
CYTCTBHUE B BOJIe KOTOPBIX MMeeT TOATBEPKJIEHHYIO CBA3b C MPOOJIEMaMU CO 3J0POBLEM Y
rOpPOYKaH.



MocBonokaHa ycTaHaBIMBaeT MaKCcUMaJbHYIO KoHIleHTparuio TT'M B Bogonposoje B
npejenax 1,2 mr/i. [pegensro pomycrimast Korrentpanus TTM B BogompoBoiHOi Bojie
COCTABJIsICT b MIJITMOHHBIX JoJieit (1o macce). V3BectHo, uro mnipu Kunsiaennn Bogsl TT'M
OCTAIOTCSI B KHIISTIYEHOIT BOJIE.

Ban lBaHoBMY TOTOBUT daii cjeayromuM oOpa3oM. BHavajse OH 3aIloHSET ITyCTOI
YalHUK OJIHUM JINTPOM BOJIOIIPOBOJHON BOJIbI. 3aTeM CTAaBUT €ro Ha IJINTY U 3a0bIBAET O
HeM. Korjia qaifHUK BBIKUIIAET HAIIOJIOBUHY, OH 3aBapuBaeT cebe Yail 1 OCTaB/IsieT OJIOBUHY
BOJIbI B YallHUKe, K KOTOPOI JOJMUBAET BOJbI U3-TI0JT KPaHa W CHOBA KUISATHUT JIITP BOJIBI.
Yepes ckoyibKO Taknux KunistaeHuit Misany VBanouay OyjieT HeOE3011aCHO 3aBapuBaTh vaii’?

BosmoxkHoe pernienue

Oboznaunm 1yepe3 k kounenTparuio TT'M nepen zaBapuBanueMm 4asi. Paccuanraem, Kak
MEHsIeTCsl KOHIIEHTPAITUS OT 3aBapUBaHUs K 3aBapUBAHUIO.

[Tycts k; — nadanbhas konnentpanus. Korna VBan MBanosBud 3aBapuBaeT daii, KOH-
IEHTPalllsd He MEHSIeTCsI.

[Tocie monuBanus BOJAbI B YallHMK KOHIEHTPAIUA CTAHET paBHA!

0,25 ki +0,75 - 1,2.

[Tocsie ouepeiHOrO KUMSTUeHNsT KOHIIEHTPAIIUs JTOCTUTHET:

0,25k +0,75- 1,2
0,5

kiy1 =

. [lonnyuennoe 3nadenne OyeT HOBOIl KOHIIEHTpaIleil 1epe; HOBbIM 3aBapuBaHUeM dasl.
Tenepb MpeanoaoKNM, ITO MMOCIEe N TAKUX 3aBapUBAHNIN, KOHIIEHTPAIUSI BIEPBbIE IIpe-
BeICHIIA D MU /1, T.e. k, = b + const, rje const > 0 u k; < 5 upu ¢ < n.
Torja rnocunraeMm, Kakasl KOHIIEHTpaIUs ObLIa Ha IPeJbIIYIIeM Iare:

0,25 kg +0,75-1,2
0,5
0,5 kn = 0,25 kp_y +0,75-1,2
0,5 kn — 0,9 = 0,25 - ky_1
2k 3,6 = kn_y

Ky

[ToscTaBuM B 10cjIe/iHee BhIpazkeHnue k, = b + const, Tora
kyp—1 =6,4+ 2 const

[Tonygaem k,_1 > 5. Ho 9T0 mpoTuBOpevunT HaIemy mIpeaoIoKeHto, 9To k; < 5 npn 1 <
n. CeioBaTe/IbHO, HaIIle TIPEIOI0KEHIE He BEpHO, a 3HaunT KourenTpanud TT'M nukoria
HE CMOYKET TPEBBICUTH OTMETKY B 5 Mr /1. 3naunt, VBan BaHOBIY MOXKET CKOJIBKO YTOJIHO
3aBapuBaTh U MUTH Jail TaKMM 0Opa3oM, 0e3 Bpeja 3aMeTHOrO JIIsd 3/I0POBbsI, KOTOPIi
MOKeT HaHEeCTH IOBBIIIeHHOe copepxkanue TT'M B gae.

OtBert: kounentpaius TT'M He nmpeBbIcHT JlomycTUMOTro nokasaresist u Mpan MBanosud
MOKET OeCKOHETHO 3aBapuBaTh vail.



CnopaBo4HBIIl MaTepuaJ JJd BceX KJacCOB

I NMEPUOJUYECKASI CUCTEMA XUMUYECKHUX Vil
1 9JIEMEHTOB J.HW. MEHJEJIEEBA 2
1109 H 10026 He
Bonopon 1 m v A% Vi vl Teawnii
3 . |4 5 6 7 8 9 10
2|2 (69 Li |90 Be | 10si B 2010 C| 1400 N | 1599 O 15908 F 20179 Ne
Jlurnit Bepuaanii Bop Yraepon Asor Kucnopon drop Heon
11 12 13 14 . |15 16 17 18
3|3 [2299 Na |23 Mg 26,98 Al 2809 Si | 3097 P 3206 S [ 3545 Cl 3995  Ar
Harpuii Marnuii Amomunuii Kpemuuii Pochop Cepa Xnop Apron
19 20 21 22 . |23 24 25 26 27 28 .
4 [39,008 K | 1008 Ca |aa96 Sc | 4790 Ti | 5094 V|sies Crlseos  Mn 5585 Fe|ss93 Co|ss10 Ni
4 Kanuit Kanbumit Ckanauit Tutan Banaauit Xpom Mapraner JKeaeso Kobaabt Hukeab
29 30 31 32 33 34 35 36
5 | 63,55 Cu | 6538 Zn | 69,72 Ga |25 Ge |92 As|7s9 Se |94 Br 83,80 Kr
Menp Lunk Tananii TFepmanuit Mbiwbsik Cenen Bpom Kpunron
37 38 39 40 41 42 43 44 45 46
6 |8547 RD [s762 Sr | 88,906 Y | o122 Zr 92006 Nb 9500 MO |esoos Tcli0z Ru|i02905 Rh | 1064 Pd
5 Py6uamit Crponuuii Urrpuit LlupkoHuit Huo6ui Moaunbaen Texueunit Pyreunit Poauit Mannaauit
47 48 49 50 51 52 53 54
7 | 107,868 Ag nizar Cd | g2 In|iisee Snlizizs  Sb|izreo  Te| 12690 I 13130 Xe
Cepe6po Kanmuit Hupmit Ou0BO Cypbma Teanyp Hon Kcenon
55 56 57%) 72 73 74 75 76 77 78
8 | 132,905 CS 137,33 Ba 138,905 La 178,49 Hf 180,94 Ta 183,85 VV 186,21 Re 190,2 OS 192,22 II‘ 195,09 Pt
6 Llesnit Bapwuii Jlanran Tacpumii Tanrtan Boasdpam Penuii Ocmuit Upunanii NMaatnna
79 80 81 82 83 . |84 85 86
o | 196966 AL | 20059 Hg 204,37 T1 (2072 Pb|2s9s  Bi|2000 Po 2100 At 220 Rn
3oa0T0 Pryrb Tananii Csunen Bucmyr Mononuit Acrar Pajon
87 88 89 **) 104 105 106 107 108 109
71102280  Fr|sees Ral|sre Ac|e Ku|sses Ns|esi  Sgleeer  Bh|jpeesa Hs|2esy Mt ...
Ppanumit Paamii AKTHHUMI Kypuatosuit Hunbcbopuii Cubopruii Bopuii Taccuii MeiiThepuii
*) JJAHTAHOMW bl 58—71
58 59 60 61 62 63 64 65 66 67 68 69 70 71
o1 Celioy Priisz Nd|uss Pm|isos Sm|is20 Eu|is75 Gd|iss9 Tb|is2s Dy 1649 Hol1673 Er|ieso Tm{i730 Yb|izs0 Lu
Llepuit Mpaseogum |Heoanum Mpomernii Camapuit Esponuit Tapoaunuit | Tep6uii Jucnposuit | Toabmuii Apouit Tyauit Urrepouii Jhioreunit
*) AKTUHOHU bl 90—103
90 91 92 93 94 95 96 97 98 99 100 101 102 103
2320 Thissio Palesso Ulesro Np 2441 PU 2431 A 2471 Cm[2a71 BKlosii Cflosz0 Es|2s71 Fmossi Md 2591 Nol|zeon L
Topuit Mporakrunuii | Ypan Henryunit Mayrounit Amepuumit Kiopwuit Bepkanit Kaandopuuii | itnwreiinnit | Pepmuii Menpenesuit | HoGeauit JloypeHcuii

P HANPSI)KEHUI METAJIJIOB

—> Cnoco6GHOCTb NPUCOEANHSATD MEKTPOHDI (BOCCTAHABJINBATbLCS ) BO3pAcTaeT
Li+ Rb+ K+ CS+ Ca2+ Na+ Mg2+ A13+ Ti2+ Mn2+ Cr2+ Zn2+ Cl_3+ Fe2+ Cd2+

Co?" Ni** Sn?" Pb?* Fe®" (H)* Bi*" Cu® Cu*Hg3" Ag* Hg?" Pt** Au®" Au*

Croco6GHOCTb 0TAABATh 3J€KTPOHDI (OKUCAATHCS ) BO3pacTaeT €—




