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TpenupoBouHasi padota NeS mo ®PU3UKE
9 k1acc
28 anpems 2021 roga
Bapuant ®112090503

Brimongera: ®H1O KJ1acc

HNHcTpyKIHS M0 BHINOJTHEHHIO PadOTHI

Ha BrIONHEHHE TPEHHUPOBOYHOH palboThl mo (Qu3uKke OTBOAUTCA 3 daca
(180 munyT). TperupoBouHas paboTa BKIIOYaeT B ceOs 25 3aaHmil.

OtBeThl K 3amanusMm 1, 2, 4, 11-14, 16, 18 u 19 3anucwiBaioTcsi B BHIE
rmocienoBaTenbHOCTH ITHdp. OTBEeTOM K 3ajaHuaM 3 u 15 saBmgercs ogHa mudpa,
KOTOpasg COOTBETCTBYET HOMEPY MpaBHJIbHOTO oTBeTa. OTBeTH K 3amaHuaM 5—10
3aIIHCHIBAIOTCA B BUIE I€JION0 YHCIIA HJIH KOHEYHOH JIECATUYHON JpoOH ¢ yI&ToM
yKa3aHHBIX B OTBeTe eauHHUIl. OTBET 3allMIHTE B II0JI€ OTBETAa B TEKCTE PaOOTEHL
Enununsr uaMepeHus B OTBETE YKa3bIBaTh HE HAJO.

K 3aganusam 17, 2025 ciesryer faTh pa3BEPHYTHIN OTBET. 3a/IaHUS BBITIOIHAIOTCA
Ha OTJEIBHOM JIMCTE. 3alUINNTE CHadala HOMEp 3aJaHus, a 3aTeéM OTBET Ha HETO.
OTBeTHI 3anHChIBaiiTe YETKO U pazdopunBo. 3ajanne 17 3KcnepuMeHTalIbHOe, U A
€T0 BHIMOJTHEHUS HEOOXOIUMO BOCIIOIB30BATHCS JTA00OPATOPHBIM 000PYIOBAaHHEM.

IIpu BEIMUCIIEHUSAX pa3pelIaeTcs HCIIOIb30BaTh JMHEKY U HEPOrpaMMHUPYEMBbIIT
KaIbKYILATOP.

Bce oTBeTHI cieyeT 3aluChIBaTh SPKUMH YEPHBIMU YepHUIaMU. Jlomyckaercs
HCIIOIB30BAaHUE T€JIEBOH WIH KAMIUIIPHON PYYKH.

HpH BBIIIOJIHCHHH 33,[[3}11/[?[ MOXKHO ITOJIB30BaThCA YCPHOBHKOM.
3anucu B YECPHOBHKE HEC YUYHTHIBAOTCH IIPH OIICHHBaAaHHH paﬁﬂTbI.

BEL]IJILI, IIOJIYUYCHHBIC Bamu 3a BBIIIOJIHEHHBIE 3alaHlA, CYMMHUPYIOTCA.

[TocTapaiiTech BBIIOJHHTH KaK MOXKHO OOJbIlle 3aJaHUil H HaOpaTh
HAMOOIBIIIee KOJIHNYECTBO OAJLIOB.

Kenaem ycnexa!
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Hipke IIPUBCJICHBI CIIPABOYHLBIC MAOAaHHBIC, KOTOPBIC MOTIYT HOHH,E[O6HTBC§I Bam
IIpH BBIIOJTHCHHUH paﬁDTBI.

l[eCﬂI‘Hqu:Ie IIPpHCTABKH

HanmMeHoBaHue OO0o3HaueHne MHoXHUTEND
rHura I 10°
Mera M 10°
KIJIO K 10°
T'eKTO r 10°
CaHTH C 1072
ML M 1672
MHKDPO MK 10
HAaHO H 107
KoncTaHThI
M
YCKOpEeHUe CBOOOTHOTO MajIeHNs Ha 3eMiie g =10—
c
sisrs EIIAE
T'paBUTAIHOHHAA ITIOCTOSHHAA G =6,71107" ——
—=
=12 10¢ M
CKOpPOCTE CBETA B BaKyyMe c=3110"—
c
3NEMEHTAPHBIN 3NEKTPUYECKUI 3apsif] e=16110" K1
IlnoTHOCTH
KT KT
OeH3UH o — npeBecuHa (cocHa) | 400 —
M M
KT KT
CIIUPT 800 — napaguH 900 —
Hp " pad "
KT KT
KEPOCHUH 800 — nén 900 —
M M
KT KT
Macio MamuHHOEe | 900 — aJFOMHHUI 2700 —
M M
KT KT
BOJA 1000 — Mpamop 2700 —
M M
KT KT
MoJIOKO nenpHoe | 1030 — I[MHK 7100 —
M M
KT KT
BOJIa MOpCKas 1030 — CTallb, )KEIE30 7800 —
M M
KT KT
TIHLEPUH 1260 — MEJIb 8900 —
M M
KT KT
PTYThb 13 600 — CBUHEI 11 350 —;
M M
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Yaenbnas
TEIIIoTa
TEIUIOEMKOCTE BOJBI 4200 I[ZK napoo6paszosanms| 2,3/10° L
Kr °|C KT
BOJBI
N TEIIoTa
TEIUIOEMKOCTh _
2400 ILZK napoo6pazosanus| 9,0/10° .
crupTa Kt °IC KT
crjpTa
TEIlJIoTa
TEIUIOEMKOCTb JIbJa 2100 HZK IJIaBJIEHUSA 2,510 f=
kr °|C KT
CBHHIIA
TEIJIOTa _
TEIUI0&MKOCTE aimroMuHms| 920 HZK 7,8110" L
kxr °|C IUIABIIEHUS CTalIN KT
TEIIoTa
TEIUIOEMKOCTE CTajIl 500 ILZK IIaBIICHUS 5,9110* L
kr'IC KT
0JIOBA
TEIIOTa _
TEIUIOEMKOCTH IIHHKA 400 IL:K 3,3110° Ll
kr °IC IUIaBJIECHUA JIbJIa KT
TEIIoTa
TEIUIOEMKOCTH MeIN 400 I[?( 2,9110 e
Kt °IC CropaHus CIHpTa KT
TEIIIoTa
TEIUIOEMKOCTE OJIOBa 230 - CropaHus 4,610
kr°IC KT
KepOCHHa
TEIIoTa
TEIUIOEMKOCTE JIx g Jx
130 - CropaHus 4,6/10" —
CBHHIIa kxr [°IC KT
OeH3HHa
TEIUIOEMKOCTE 420 Jbx
OpOH3EI kr [°IC
TeMmnepartypa miaBJIeHHHA Temneparypa KHIICHHH
CBHUHEII 3279C BOJa 100 °C
0JIOBO 232.°C€ CITUPT 18 “C
b (| 0°C

OM | MM’
ViaeanHoe y1eKTpHUeckoe compoTuBienne, ——— (mpu 20 °C)
M

cepebpo 0,016 HUKEINH 0.4
ME/Ib 0,017 HHXPOM (CIUIaB) I |
ATFOMUHHT 0,028 dhexpann 1.2
JKeje3o 0,10

Hopmanasusele yeaoBus: gasienne 10° Ila, remmeparypa 0 °C
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Omeemom k 3ad0anusam 1, 2, 4, 11-14, 16, 18 u 19 sensaemca nociedosameibHOCMb
uugp. IlocnedosamenvHocmv uyugp 3anucviéaiime 0e3 npoovenoes, 3aANAMBIX
U Opycux O0ONOJIHUMENbHBLIX cuME0on06. Omeemom K 3adanuam 3, 15 aenaemcs
0o0Ha uugpa, Komopasa coomeemcmeyem HOMEPY HPAGUTLHO20 OmMEemad.
Omeemom Kk 3aoanusam 5—10 aensemca yucino. Eounuyst uzmepenus 6 omeeme
yKaszvieams He Haoo. Omeem 3anuumiume 6 nojie omeéemda 6 meKcme pavomul.
Jlna 3anucu omeemoeé Ha 3adanus 17, 20—25 ucnonwv3yiime omoenvHble TUCHIDL.
Omeemut 3anucviéaiime 4émxko u pazoopuueo.

YCTaHOBUTE COOTBETCTBHE MeEXAY GU3NYSCKUMH BEIWIHHAMU W €IUHUIIAMH
M3MepeHHus 3TuX BemuuuH. K KaX7oil MO3UIINH TEepBOTO CTOJIONA MOI0EpHTE
COOTBETCTBYIOINIYIO IIO3HIIMI0 W3 BTOPOTO CTONOIA W 3allMIUTE B TaOIHITY
BBIOpaHHBIE UQPEI 10T COOTBETCTBYIONHMU OYKBaMH.

OU3NYECKAA BEJIMYNHA EJIMHUITA
A) MOMEHT CHJIBI 1) mackans (1 I1a)

b) mMmmymsc Tema 2) usroToH (1 H)

B) cmra 3) meroton-metp (1 Him)

4) Bart (1 B1)
5) xkummorpamMM-MeTp B cekyHay (1 krim/c)

OT1BEeT:

© CKauaHo ¢ myotveti.ru
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Bpycok B ¢opme mapamrenenmiiea €IeT C TOPMOXXEHHEM II0 TOPH3OHTAIBHOM
IMEpOXOBATOH TOBEPXHOCTH TIOCHE TOTO, KaK €ro TOJKHYIH. YCTaHOBHTE
COOTBETCTBHE MEKTy (hOpMyJaMH I pacdéra (M3MYECKUX BETHYNH U Ha3BaHUAMU
TUX BenmduH. B ¢opMynax HCIIONb30BaHBI O0O3HAUEeHWS: 71 — Macca Opycka;
§ — paccTosHHE, KOTOopoe Ipoexan Opycok a0 octaHoBkH, | — xo3¢pdummeHt
TPEeHUs, g — YCKOPEeHNe CBOOOHOTO 1a IeHUS.

K xaxxmoif mO3UIMN MEPBOTO CTOJOIA MOJ0EPUTEe COOTBETCTBYIONIYIO TO3UITHIO
BTOPOTO  CTOJOIa ©  3alHIINTe B  TaOdWIy  BEIOpaHHBIE  ITUDPEHI
TIOJT COOTBETCTBYIOIITUMU OYKBaMI.

DOOPMVIIA OIBNYECKAA BEJIMYITHA
A) Umgs 1) cuma fgaBieHws, JEeHCTBYIOIAs CO CTOpPOHBI Opycka
B) mg Ha IIOBEPXHOCTH

2) cuiia TpeHus, IeHCTBYIONas Ha OpyCcoK
3) Momayas pabOTHI CHIBI TPEHH
4) naBieHHe, OKa3bIBaeMoe OPYCKOM Ha MTOBEPXHOCTh

Al|b

OT1BEeT:

Ecnmu repMeTndHO 3aKphITYI0 OYTBUIKY ¢ HEOONBIINM KOIHMYECTBOM BOJBI OXJIAIUTH,
TO JJaBJICHHE Tapa BHYTPH OyTHUIKI

1) YMCHBIITHUTCA TOJIBKO 3a CUET YMCHBIICHHA INIOTHOCTH I1apa,
2) YMCHBIITHUTCA TOJIBKO 3a CUéT YMCHBIICHHA CKOPOCTH IBHKCHHA MOJICKYII,

3) YMCHBIIHUTCA 3a CUET YMCHBIICHHSA INIOTHOCTH BOJAHOI'O IIapa U YMCHBIIICHHA
CKOpPOCTH ABHKCHHA MOJICKYII,

4) He U3MEHHTCHL.

OT1BeT:

IIpounraiiTe TEKCT W BCTaBhTE Ha MecTa IPOIYCKOB CJIOBAa (CIOBOCOYETAHUSA)
U3 NIPUBEAEHHOTO CIIUCKA.

Ha ypoke ¢u3mku, AeMOHCTpHUPYS THUAPOCTAaTHUYECKHE SBICHHSA, YIUTENb
IOKA3aJI OITBIT, KOTOPBIH HAa3bIBAETCS «KapTE€3UaHCKUIl BO10J1a3». ABTOPCTBO 3TOTO
ombITa IIpuItuceBaroT Pene JlekapTy (mo materan ero ¢pammwing — Kapresnii).

Yaurens B3s1 BBICOKHH CTEKISTHHBIN COCYJl M 3allOJHIII €ro BOJION, OCTaBHB
CBEpXY JIMIITb HEOOJBIION 00BEM BO3IyXa. B 3TOT cocya OH MOMECTHII OTKPBITYIO
CHH3Y MEIUITMHCKYIO IHIIETKY, KOTOopas UIpaja pojb «Bojojazay. [IumeTka Obuia
YaCTHYHO 3aIT0JTHEHA BOJ[O M YaCTHMYHO BO3JYXOM, TaK, YTOOBI OHA IDIaBajla B BOJIE,
HEMHOTO BBICTYIIas HaJ €€ ITOBEPXHOCTHIO (Ha pHUCYHKe | mMoKazaHa BEepXHsS 4acTh
CTeKJIIHHOTO COCyZa). 3aTeM VUHTedh TePMETHYHO 3aKDBUI CTEKJITHHEBIN COCY]

© CKauaHo ¢ myotveti.ru
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CBEpXY pe3HHOBOH IDIEHKONH. HaxmMmas mnamemamMu Ha 3Ty IUIEHKY, YYHTEIb
MIPOJIEMOHCTPUPOBAJT, YTO «BOJIONA3» IOMIET KO JHY cocyla (CM. PHUCYHOK 2).
Korpa xe yaurenns nepectal JaBUTh Ha IIEHKY, «BOJI0JIa3» CHOBA BCILUIBLIL.

~
H
{ -
[ 4 )
Puc. 1. Puc. 2.
Kak e pabotaet 3ToT mpu6op? Jleno B TOM, 9TO, HA)KUMas Ha IUIEHKY, YIUTEIb
HEMHOTO C)KaJl BO3JyX B BEPXHEH YacTH cocyJa, TEM CaMbIM (A)
JTaBIEHHE BO3IyXa, U 3TO JlaBleHHe nepeaanochk Boae. CormacHo 3akony Ilackamnsa
JIaBIE€HHE B JXUAKOCTAX MepenacTcs BO BCE CTOPOHBI (b). Ilostomy

JTaBIIEHHE BOJBI CHAPYKU Y OTKPBITOTO HIXKHETO Kpas [MUIETKH CTAHOBHUTCS BBIIIIE,
4eM BHYTpH IIMNETKH, U BOJA BJIaBIUBAETCA BHYTPh IIHIIETKHU, 3amOJHIET €€,
U MMHIIEeTKa CTAHOBUTCSA (B) u toner. Ilpu npexpareHun HagaBIUBAHUA
pyKOHl Ha MIEHKY, CKAThIIl BO3AYX BHYTPU IHIETKU (I'), «Bomomnas»
CTAHOBHUTCS JIETYE H CHOBA BCILIBIBAET BBEPX.

CHucoK CIIOB U CIIOBOCOYETaHUIM:

1) oamHaKOBO

2) TIOBBICUB

3) HOHH3UB

4) mo-pa3HOMY, B 3aBUCHMOCTH OT HaIlpaBIICHUSA

5) BTATHUBAET JIOIOIIHUTEIBHYIO BOY

6) BBITAIKUBAET JIHIITHIOK BOY

7) nerde

8) TsKemee

3anunmTe B TaOIUITY BEIOpaHHEIE IIUQPEI 0T COOTBETCTBYIOIINMH OYKBaMHU.

A|B|B|T

OT1BeT:

© CKauaHo ¢ myotveti.ru
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Mopayns yckopeHHss cBoOOAHOro majeHus Ha IvlaHere A B 4 pasza Ooiblie,
gyeM Ha ImaHete b. OOe mmaHeTsl cdepuueckue, OJHOPOJHBIE H COCTOSAT U3
MHHEpPaJIOB OJUHAKOBOH IUIOTHOCTH. Haliure oTHOIEHHE pajuyca IIaHEThl A

K paguycy miaHeTsl b. O65EM mapa paccuuThsiBaeTcs o Gopmyne: V= %Iﬂf :

OT1BEeT:

Ha pucynke npejnicraBieH rpaduk 3aBUCHMOCTH YCKOpeHUS a Tena Maccoit 0,5 kr
oT BpeMmeHH f. Vcnionb3ys naHHbIe rpadyka, BRIMUCINUTE, Ha CKOJIBKO YBETHIUTCS
MOJIyJdb HUMIIyJIbCa 3TOTO TeJa 3a IIEpBBIE JIBE€ CEKyHHABI JBIKeHHs. HagampHas
CKOpOCTb TeJa paBHA HYJIIO.

M
>c2|
:-"'I--l'_"!--l'-"l
: 1 1 1 1 1
il e Wl il
6:- 1 1 1 1 1
; 1 1 1 1 1
ol Tl e Rl
. 1 |\\ 1 1 1
PRI [CRRNTSCH Ly P T RS |
2:- 1 1 M 1 1
< O . T "
0 1 2 3 4 5i¢
OTBerT: KT M/C.

Ha nguarpamme Ui JIBYX BENIECTB IIPUBEACHBI 3HAYEHUS KOJIMHMYECTBA TEIUIOTHI,
HeoOxoauMoro it iaBieHns 1 xr BemectBa «1» u 100 r BemecTBa «2», HarpeThIX
JI0 CBOMX TeMIlepaTyp IviaBieHusa. Haiinure oTHoImeHue Ay/A yAEIBHON TEIIOTHI
IUTABJICHUS BEIIECTBA «2» K YACIbHOH TEIUIOTE ILUIABJICHUA BEIIeCTBa « 1».

O, kJlx

[ O T 'S S N W O
T

OT1BeT:

© CKauaHo ¢ myotveti.ru
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UeMy paBHO 00II[ee CONPOTHBIICHHE YJacTKa I, H300pakEHHOTO Ha PHCYHKE,
ectt R =4 OM, r =3 OMm?

R R
rl::l—ll—| R
| —{—+—1 1

R R

OT1BeT: OM.

JIlya magaer M3 BO3ayXa Ha CTEKIBIHHYIO ILIOCKOIIAPAJUIEIBHYHK ILIACTHHY.
Ha xakom pucynke — 1, 2, 3 win 4 — mpaBIWIbHO H300paXE€H XOJ JIyda dYepes
3Ty IUIACTHHY, IIETHKOM HaXO/IAIIyIOCs B BO31yxe?

1) \ 3) \\
/o \\ (CTEKIO s \0s. CTEKIIO
AR WK

/ BO3IYX o Bosayx

2) 4) \\

[~ crekno / CTEKJIO
‘\\\‘r ¢\\\\ // \‘\\ /\\\\ //
BO3LyX N Bosayx

OT1BET:

Ucnonp3yss ¢parment Ilepuopudeckoil cHCTEMBI XHMHYECKUX 3JIE€MEHTOB
JI.11. MeHnzeneeBa, pe/ICTaBICHHBIN Ha PUCYHKE, ONPEAEIUTE MOPATKOBEII HOMED
XHUMHYECKOTO 3JIeMEHTa, H30TON KOTOPOro o0pasyercs B pe3yibTare aibga-pacnajaa
sapa ypaHa-238.

Th 90|Pa 91| U 92 Np 93|Pu 91| Am  95|Cm 96

Topnit IIporakTurni | Ypam Hentynni IIayrorni Avepunuii Kropnit
232,05 [231] 238,07 [237] [242] [243] [247]
OtBet:

© CKauaHo ¢ myotveti.ru
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JI€n, wmHarpeTelil IpeABaApUTENBHO O TEMIIEpAaTyphl ILIAaBIE€HHUS, HAYUHAIOT
w1aBuTh. Kak mpu 3ToM MEHsSIeTCsl CpeHss IUIOTHOCTh CMECH BOJIa-JIEJ, a TaKXKe
TeMIleparypa cMecu Boja-néa?

ﬂﬂﬂ Ka)K,E[(Jﬁ BCIIHYHHEI OIIPCICIINTC COOTBGTCTBy{OHIHfI XapaKTcp U3MCHCHHUA:

1) yBenmunBaercs

2) yMeHbIaeTcs

3) He u3MeHseTcs
3anunmTe B TaOmuUIly BBEIOpaHHBIE ITUQPHI I KaXI0il (PH3MUIECKOil BEITMYUHEI.
[Mudpst B 0TBETE MOTYT TOBTOPSATHCS.

CpenHsisi IIIOTHOCTh CMECU BOJIA-JIE]T TemmepaTtypa cMecH BoIa-JIEN

12

Crmpam, SJICKTPOINIMTKH HapaCTHIIM, IIPUCOCANHHNB IIOCICIOBATCIILHO K Hel emnié
OIHY HOOITOMHHTCIBHYIO CCKIHIO. Kak B pPe3yiIbTaTe 5STOTI0 H3MCHHIINCH
CIICOYIOIIHC q)HBquCKHG BCIIMYHUHBI. CHJIA D3IICKTPHYCCKOI'O TOKa B CIIHMpalld,
MOITHOCTD 3JICKTPHYCCKOI'O TOKaA, HOTpe6JI}IeMa§I IINTKOM?

)_—l.]I}I Ka}KﬂOfI BCIIMYHHEI OIIPCACIINTC COOTBGTCTBYIOHIHI\;I XapaKTcp U3MCHCHHA:

1) yBenmumBaercs
2) yMeHBIaeTcs
3) He U3MEHseTCs

3anummuTe B TaOnuily BeIOpaHHBIE IUGPBI I8 KaXAod (H3HIECKOH BEIHYUHBL
[Mudpst B 0TBETE MOTYT TOBTOPATHCS.

Cuna 31eKTpHYECKOT0 TOKa MoIHOCTE 31EKTPUYECKOTO TOKa,
B CIIHpanu norpeodaseMas IIUTKOI

© CKauaHo ¢ myotveti.ru
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Ha pucynke ams JByX BeIIECTB OJUHAKOBOIl MacChl MpeACTaBIEHBI Tpaduku
3aBUCHMOCTH TEMIIEPATypbl [ OT IIOIY4YEHHOTO KOJMYECTBA TEIIOTHl (.
IlepBoHayanbpHO KaXKJ10€ BEMIECTBO HAXOAMIOCH B TBEPJOM COCTOSHUN.

A°C
2)

(1

>
O, x
Ucnonp3yss aHHble TpadukoB, BbIOEPUTE U3 IPEIIOKEHHOTO IIepeUHA
06a BEPHBIX YTBEPKJAeHUA. 3allUIITUTE B OTBETE UX HOMEPA.

1) B mpomecce miuaBiaeHUs BTOPOTO BEIECTBa OBUIO H3pAcXo/IOBaHO Oolblee
KOJIMYECTBO TEIUIOTHI, YEM B IIpOIlecCe IUIAaBIEHUS IIEPBOTO BEIECTBA.

2) VnaensHasg TeNI0EMKOCTH MEPBOTO BEIIECTBA B TBEPJAOM COCTOSHUH OOIIbINE
YJI€IIbHOI TEIDIOEMKOCTH BTOPOT'0 BEIIECTBA B TBEPAOM COCTOSHHU.

3) Ha HarpcBaHHC H IIOJIHOC IIIIABJICHHC BCIIICCTB HOTpe6OBaJIOCB OJHHAKOBOC
KOIINMYCCTBO TCILJIOTHL.

4) TemmepaTypa KHUIIEHHS NEPBOTO BEIIECTBA BBINIE TeMIEpaTypbl KHIICHUA
BTOPOT'O BEIIECTRA.

5) IlpencraBineHHbIe TpadUKU HE MO3BOIISIOT CPABHUTH TEMIIEPaTyphl IIJIaBICHUS
JIBYX BEIECTB.

OT1BeT:

© CKauaHo ¢ myotveti.ru
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KOHTeﬁHep C PpPaadHOaKTHBHBIM BCINCCTBOM IIOMCIMAIOT B MArHuTHOC IIOJIC,
B pE3YyIlIbTaTC YCTO0 IIYUYOK PaJHOAaKTHBHOI'O H3JIIYUYCHIMI OT 53TOT'0 BCIICCTBa
pacliagacTcia Ha TpPH KOMIIOHCHTHI TAK, KaK ITOKAa3aHO Ha PHCYHKC. MaruuTtHoe
II0JIC HAIIPpaBJICHO IICPIICHIAUKYIIAPHO INIOCKOCTH PHUCYHKA OT YHMTATCIIA.

)

x W

&

P
N
o

Hcnonp3yst 3TOT pUCYHOK, BBIOEPUTE H3 MPEIJIOKEHHOTO IIEpeYHs 068ad BEPHBIX
YTBEPIKJICHUS. 3alIUIIIUTE B OTBETE HX HOMEPA.

1) Kowmrmonenta 1 mpeacTaBisieT coO0H MOTOK 3JIEKTPOHOB.

2) KomritonenTa 2 He UMeeT 3JIEKTPUIECKOT0 3apsjia.

3) Kommonenta 3 mpeacTaBiasieT coOOH ITIOTOK TIOJOXUTEIBHO 3apsDKEHHBIX
YaCTHII.

4) B DOCTOSHHOM MarHUTHOM IIOJIE MOJYJIb CKOPOCTH JBIIKCHHUS 3apsKEHHBIX
YaCTUI] U3MEHSETCH.

5) Ecnm marHuTHOE mOJI€ HAllpaBUTh BEPTUKAJILHO BBEPX, TO Pa3JelHTh IIY4OK
PaJlHOAKTHBHOTO U3JIy4e€HHUs Ha KOMIIOHEHTHI HE IMOIydUTCS.

OT1BeT:

© CKauaHo ¢ myotveti.ru
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HCOGXO,D;HMO SKCIICPUMCHTAJIIBHO YCTAHOBHUTL, 3aBHCHT JIH IICPHOX KolIeOaHni
MaTEMAaTHYCCKOI'O MaATHHKA OT IJIHMHBI HUTH.
A b B I

NN NN NN NN

ni

o m;

Kakyro u3 ykazaHHBIX ITap MasiTHUKOB H3 IIPEJICTABICHHBIX Ha PHUCYHKE MOXKHO
HCIIOIB30BaTh IS STOH Hean?

1) AuT
2) buB
3) Bul
4) Bul

OT1BeT:

YauTens Ha YpOKe MOCIIEIOBATEIHFHO OMYyCTHII B TPH Pa3HbIE KUKOCTH CILIOTITHOM
KyOHK U30 JIbJ[a U CBIpOE A0 (CM. PHCYHOK).

Bribeputre u3 mOpeaIoKEHHOTO IIepedyHsT O06a  YTBEPXKIEHHS, KOTOpBIE
COOTBETCTBYIOT pe3yldbTaTaM IIPOBEIEHHBIX SKCHEPHMEHTAIbHBIX HaOIIIOIeHUI.
YKaxxure ux HoMepa.

1) IlmoTHOCTH siina OoJbIIe IUIOTHOCTHU JIbJIA.

2) B mepBoM cTakaHe MOKET OBITH HAJIUTA YHCTAas BOJA.

3) IImMOTHOCTE XKUJKOCTU B IIEPBOM CTaKaHE HaHOOJIBIIAsL.

4) IIMOTHOCTH KHIKOCTH BO BTOPOM H B TPETheM CTaKaHaX OOJIbINe IDIOTHOCTH JIbA.

5) Bo Bcex TpéxX »XHIKOCTAX CHJIa THKECTHU, JCHCTBYIONMAsA Ha KyOHK H30 JIbJa,
YpPaBHOBEIIICHA BRITAIKUBAKOIIEI CHIIOMN.

OT1BEeT:
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JAna omeema Ha 3ad0anue 17 ucnonwv3yiime omoeavbHulll aucm. 3anuuiume
cHauaaia Homep 3a0aHus, a 3amemM Omeem K Hemy.

17

18

Hcnons3ys cobuparoliyio JUH3Y 1, SKpaH, JaMITy Ha IOJCTaBKe, HCTOYHHK TOKa,
COCIMHHUTENLHEIE TIPOBOJIA, KIIIOY, JHHEHKY, COOEpHTE SKCIICPUMEHTAILHYIO
YCTaHOBKY /IS HCCIICJIOBAHUS CBOMCTB H300paKEHUS, IMOIYYEHHOI'O C ITOMOIIBLIO
coOuparomie TUH3BI OT JIAMIIBI, PACIIOJIOKEHHOI OT IIEHTpa JIMH3BI Ha PacCTOSHHUU
28 cM.

Ha otnensHOM nucTE:

1) cnenmailite cXeMaTHYeCKHII PHCYHOK SKCIEPUMEHTAJIBHOH YCTaHOBKU  JIA
Ha0Ir0/IEHU S H300paXKEHUS JIAMITHI, ITOJIYI€HHOTO C IIOMOIIBI0 COOUPATONIEH JIMH3EL,
2) mepenaBuras S3KpaH, IONydUTe 4YETKOE H300paskeHUE JaMIIbl U U3MEphTe
paccTosiHUE OT JIMH3BI 0 3KpaHa;

3) chopmynupyiiTe BEIBOJI O CBOHCTBaX H300pakeHHsd (MHHMOE A
JefCTBUTENBHOE, YMEHBIIIEHHOE WIIH YBEIUYEHHOE, IIPSAMOe WIN IlepeBEPHYTOE).

YCcTaHOBUTE COOTBETCTBHE MEXTY TEXHHYECKHMH YCTPOMCTBAMH U (PH3HIECKUMH
SBIICHUSIMHU, JIS)KAIIIMH B OCHOBE HX pabOTHL

K xaxoif mo3uInuu MmepBOro CTOJ0Ma MOJ0EpPUTEe COOTBETCTBYIONIYIO TO3UITUIO
U3 BTOpOro cTOJOmAa W 3amuImmTe B TaOmuIry BeIOpaHHBIE IHGPEH
IT0JT COOTBETCTBYIOIITUMHU OYKBaMU.

TEXHUYECKOE OUBNYECKOE ABJIEHUE
YCTPOIICTBO
A) ruaporypbuna 1) mpeBpamieHne MeXaHUYECKOHW DSHEPruu
b) 3epkanpHBIN mepuCKO B SJICKTPHYCCKY1O

2) npeBpallleHHE BHYTPEHHEN  >SHEpPTrUu
B BIIEKTPUYIECKYIO

3) npenomMIiEeHHE CBETa

4) oTpaxeHHe CBeTa

OT1BeT:
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Hpouumaiime mexcm u evinonHume 3aoanus 19-20.

Kunkue KpucTaALIbI

BONBIIMHCTBO BEIIECTB MOXKET HAXOJUTHCS B TPEX arperaTHbIX COCTOSHUAX —
TBEPIOM, JKHIKOM H Tazoo0pazHoMm. OxHako oxoio 130 meT Ha3aj OBUIH OTKPHITHI
IIEpBbIE OPraHUYECKHE COCJAUHEHHS, KOTOpPbIE, JONOJHUTENBHO K BBIIIEIIE-
PEUHCICHHBIM arperaTHbIM COCTOSIHHSIM, MOITIM HaXOJHUThCS B ocoOoil  da3e,
IIEPEXO/THOI MEeXIy TBEPIBIM BEIIECTBOM U KUAKOCTBIO. B 3TOM cocTOSHUU OHH,
C OZTHOH CTOPOHBI, MOITIM T€Uh U MPHHUMATL GOPMY COCY/la, B KOTOPOM HaXOJATCS,
9TO TPHUCYIIE JKHUIKOCTAM, a C JpYyrod CTOpPOHBI, UX (HU3HUECKHe CBOMCTBA
(omeKkTpHYecKue, ONTHYECKHE, MArHUTHBIE M Jp.) 3aBHCEIH OT HaIlpaBJICHUS,
KaK y TBEpABIX KpucTamwioB. Ilo 3Toll mpuYrHe UX Ha3BaIH XUAKUMH KPHCTAILIaMU.
B HacTos111ee BpeMs H3BECTHBI COTHH THICSII TAKUX OPTraHUYECKUX BemecTB. Kax bt
U3 HAC €XKEJHEBHO CTAIKUBAETCSA B OBITY C XUAKUMH KPHUCTALUIAMU: OHH «TILAIAT
Ha Hac c TabIo KaIbKYJIATOPOB H 3JEKTPOHHBIX YacOB, C 3KPaHOB HOYTOYKOB,
MOOMIIBHBIX TeNe()OHOB, IIOCKUX TEIEBU30POB, UCIIONB3YIOTCS B JIPYTUX MpUOOpax
MHKPO3IEKTPOHHUKH.

Kunkoxpucrammugeckoe (JKK) cocrosHue MoxHO HabmoAaTh JHIIb
y COeIMHEHUI, MOJEKYyIbl KOTOpPHIX HMEIT ompeaenéHHyio (opmy. B mepssie
JeCATIWIETUs. IOCle  OTKPHITUA  OKUAKHX  KPHUCTALIOB  OCHOBHBIMH  HX
MpEeICTAaBUTEISIMU OBUTH COETHHEHUS, MOJIEKYIBI KOTOPBIX UMEIOT BHJ BEITSHYTHIX
KECTKHX cTepskHel (cM. pucyHok 1). Ho mozxke okazainocs, uto B JKK-cocrosaue
MOTYT NEPEeXOJUTh H BellecTBa € MOIEKylIaMu Oojee CcIokHOH (opMel —
JTUCKO0Opa3Hoii, 0aHaHO0Opa3HOIl U Jp. (CM. pUCYHOK 2).

crepxHeobpa3sHas auckoobpasman BaHaHooOpazwan
= _—
’
Puc. 1 Puc. 2

B 3aBucuMocTH oOT PacCIIONONKCHHUA MOJCKYI APYDI' OTHOCHTCILHO [pyTa
FKHIKHC KPHCTAIIIBI IIOApPAa3AciBIIOT Ha TPH OCHOBHBIX KIIacCa: HCMATHRH,
CMCKTHKH H XOJICCTCPHKH.

TN ===  Te(p)

Uikl == OO0

HaubGonee mpoctoe cCTpoeHHE HUMEIOT HEMATUKHU (OT Iped. «HeMa» — HUTh).
B XUIKOKpHUCTAINIMYECKOM COCTOSIHHH MOJIEKYJIBl B3aUMHO IapajUlelIbHBI,
HO IIEHTPHl MacCc BCEX MOJIEKYN OeCHOpsI0YHO CIBUHYTHI JIPYT OTHOCHTEIHHO

apyra (CM. pUCYHOK 3).
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B cmexTHKax (OT rped. «cMeTMay — MBLIO) CTENEeHb YIIOPSII0YEeHHOCTH MOJIEKYT
BBIIIIE: MOJIEKYJIBI CMEKTHKAa OPUEHTHUPOBAHEI B OJJHOM HAIIPaBICHNUH H YIIaKOBAaHBI B
cion (cM. pucyHOK 4). Monekynbl, pacloioXKeHHbIE B pPa3HBIX CIOSX, CIado
B3aMOJICIICTBYIOT JIpyI € JpPYIoM, IO3TOMY CJIOH JIETKO CKOJNB3AT JIpYyT
OTHOCHTENBLHO Jpyra. Ha olyms Takue BelecTBa CKOJIb3KUE, MBIIOIIO00HBIE.

AT

(€

HaubGonee clI0XKHO YyCTpOEHBI XONeCTepHKH (TaKk UX Ha3BaldH IIOTOMY, YTO
aHAJIOTUYHAs CTPYKTypa HaOmojaercs Yy dHCTOro 23¢dupa XollecTepuHa).
Nx wMonekynsl SBISIOTCA 3€pKaJbHO-HECHMMETPUYHBIMH, B OTIHYHE OT
3epKaJbHO-CHMMETPHUYHBIX MOJEKYJI HEMaTHUKOB. MOIEeKyIsl XOJIECTEpUKOB
HMEIOT Ha OJHOM CBOEM KOHIIE «OTPOCTOK» U3 IPYIIBI aTOMOB, BBICTYIIAIOIIHI
cOoky. Hammgue 3THX BBICTYNAIOIUX YacTed NIPHUBOAUT K TOMY, UTO IIPU YKIIAJIKe
MOJIEKYJ B CIIOU HPOHCXOJUT HX IIOCTEIIEHHBIH ITOBOPOT BOKPYT HaIIpaBIEHHUS,
MIEPIICH/IUKYISIPHOTO JIIMHHBIM OCSM MOJIEKYI (CM. PUCYHOK 5).

ITonHEIT MOBOPOT MOJEKYNIBI XOJIECTEPHKA COBEPIIAKT IIPUMEPHO Yepe3
300 cnoéB, u B pe3yinbTaTe oOpa3yeTcs cHupaibHas MOIEKYIIpHas CTPYKTypa.
Ha mar »>toil cnupamu BIUSIOT pa3Hble (AKTOpBI: JIaBJeHHE, TeMIepaTypa,
BO3JIEHICTBUE 3JEKTPHUYECKUX M MarHUTHBIX moiseil. Illar crmpamu ompenpenser
JUIMHY BOJIHBI CBE€Ta, KOTOPBII JKHAKUII KPHCTAJLI OTpa)kaeT IIydIlle BCEro.
[TosTomMy mpu ocBeleHUH O€BIM CBETOM XOJECTEPUKH BBITJIIAT OKpaIlleHHBIMU
B HEKOTOPHIi IIBET (CBOI /I KaXKOTO BeMIecTBa). Y OONBIIHHCTBA XOJIECTEPHKOB
IIar CIHPAIBHON CTPYKTYPhl YMEHBIIIAETCS C POCTOM TEMIEPATYPhl, YTO IIPUBOJAUT
K H3MEHEHHMIO IIBeTa JXUJKOro Kpucrtamwia. [IoCKOIBKY KakI0H TeMmIleparype
COOTBETCTBYET CBOHM IIBE€T, 3TH COCAUHEHHS HCIOIB3YIOTCA B KadecTBE
BBICOKO3()(heKTUBHBIX TEPMOUHIUKATOPOB B TEXHUKE U B MEIUIIHHE.

© CKauaHo ¢ myotveti.ru
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Bribepute 06a BepHBIX YTBEPXKACHUSA, KOTOPHIE COOTBETCTBYIOT COJCPKAHHUIO
TEeKCTa. YKaKUTe UX HOMepa.

1) B mepBble TroApl MMOCHE OTKPBHITHS JKHIKHX KPHCTALIOB OCHOBHBIMH HX
IpeJICTaBUTEIIMUA OBLITH BEIIECTBA, MOJIEKYIIBI KOTOPBIX UMeH (hOpMYy THCKOB.

2) B cMmekTHKax MOJEKYJIhl OPUEHTHPOBAHBI B OJIHOM HAIPaBICHUU, U IEHTPHI
Macc BCeX MOJIEKYJ OECIIOPSAI0YHO CIBUHYTHI JIPYT OTHOCUTEILHO JIPYTa.

3) Mounekynsl X0IeCTEPUKOB SBISIOTCS 3epKalbHO-HECHMMETPUYHBIMH U UMEIOT
Ha OJITHOM CBOEM KOHIIE «OTPOCTOK» U3 TPYIIIEI aTOMOB, BEICTYIIAIONIUH COOKY.

4) Monekynbl HEMAaTHKOB OPUEHTHPOBAHBI B OJHOM HAlpaBICHUU U yIIaKOBAHBI
B CIIOH.

5) V OonpmmMHCTBA HpeAcTaBUTENEH XOIECTEPUKOB C POCTOM TeMIIepaTyphl IIar
CIIHPAJIBHOI CTPYKTYpPHl YMEHBIIAETCS, YTO NPUBOAUT K H3MEHEHHIO IIBETa
JKHIKOTO KpHCTaa.

OTBeT:

Jlnsa omeemoeé na 3a0anusn 20-25 ucnonv3yiime omoeibHble TUCMbL. 3ANUMIUM €
cHayana Homep 3a0anusa (20, 21 u m. 0.), a 3amem — omeéem Ha Hezo. Ilonnvii
omeem Ha 3adanua 20, 21 u 22 OondceH coodeprcamv He MOJILKO OmMeEem
Ha 60NpPOC, HO U €20 PA36EPHYM 0€, 10ZUYECKU CEA3AHHOE 000CHOBAHUE.

20

21

22

B maGopatopmm CTy/IeHT, W3ydas BIHMSHHE OSIIEKTPUYECKOTO IIONS Ha O KUIKUE
KPHCTAIUTBI, 3aMETHIL, YTO XOJIECTEPHK MPU HEKOTOPOM IPIIIOKEHHOM 3JIEKTPUIECKOM
HaNpsDKEHNH UMeeT 3eNIEHBI 1BET. 3aTeM OH M3MEHIT NPIIOKEHHOE HAIPSDKEHUE.
Kaxoii 3¢ ekt Oymet Hadbmo1aTh cTyAeHT? OTBET HOSCHUTE.

Ha ckopoCTHBIX aBTOMOOWISX CTaBAT JABUTATEIN Topa3qo OoJbIIeld MOIIHOCTH,
geM Ha 00bIYHEBIX. [logemy? OTBET MOsICHHUTE.

Kombno 3 MeqHOH IMPOBOJIOKH OBICTPO BpaIaeTcs MEKY MOII0CAaMU CHUIIBHOTO
MarHuTa (cM. pucyHok). TpeHne o Bo3yX OTCYTCTBYeT. byAeT mu mpoucxoiauTh
HarpeBaHue Koabla? OTBET MOACHUTE.

© CKauaHo ¢ myotveti.ru
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Jna 3adanuin 23—-25 HeobXx00umo 3anucamv HONHOe peuieHue, 6KIoUarouiee
3anucy Kpamikozo ycioeua 3adauu (/lano), 3anuce ¢opmyn, npumeHeHue
KOMOpvIX He00X00uMo U O00CMAMOYHO ONA peuleHUs 3a0adu, a maxyice
MamemamuyecKue Hpeoopa3oeaHus u pacyémol, HPUEOOAU{Ue K HUCT060MY
omeemy.

23

24

25

Ha xakyio BbICOTY mOJHsANAchk OBl MOpCKas BOJa 3a IMOpIIHEM Hacoca IMpH
aTMocepHOM JIaBIeHUH po = 760 MM pT. cT.?

JlepeBsHHBIN map maccod 1,99 Kr BHUCHT Ha HEBECOMOM
HepacTsHKUMOI HUTH. B Hero momajaeT u 3aCTpeBaeT B €TO
LIEHTpe IIyJsd, JeTAIlas TOPH30HTAIBHO €O CKOpocThio 600

M/c (cM. pucyHok). Macca mymu 10 1. Ilocme Toro,

Kak IyJIs 3acTpsyia B Imape, IMap OTKIOHWICA OT
BEPTUKAIBHOTO IIONOXKEHUS U IOJHSAJICI Ha HEKOTOpyrlo M
BbIcOTYy. HaliTi KOIM4YecTBO TENIOTHI, KOTOPOE BBIICIIUTCS
IIpU 3aCTPEBaHUH ITYJIH B IIape.

ci

B snexrporiedn MOTHOCTHIO pacIUIaBIIM CIUTOK craid Maccod 1 1. MomHOoCTh
anmekTporiedn 100 kBt. M3BecTHO, 9TO [0 Hayaga IUIABICHHSA CTallb HY)KHO OBLIO

Harpets Ha 1200°C. HaiizuTe Bpems, 3a KOTOpPOE CTadh HArpeiach H IOIHOCTBIO
pacmaBwiack. [loTepsaMu sHEPTHN MOXKHO ITpeHeOpeysb.
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TpenupoBouHasi padota NeS mo ®PU3UKE
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Brimongera: ®H1O KJ1acc

HNHcTpyKIHS M0 BHINOJTHEHHIO PadOTHI

Ha BrIONHEHHE TPEHHUPOBOYHOH palboThl mo (Qu3uKke OTBOAUTCA 3 daca
(180 munyT). TperupoBouHas paboTa BKIIOYaeT B ceOs 25 3aaHmil.

OtBeThl K 3amanusMm 1, 2, 4, 11-14, 16, 18 u 19 3anucwiBaioTcsi B BHIE
rmocienoBaTenbHOCTH ITHdp. OTBEeTOM K 3ajaHuaM 3 u 15 saBmgercs ogHa mudpa,
KOTOpasg COOTBETCTBYET HOMEPY MpaBHJIbHOTO oTBeTa. OTBeTH K 3amaHuaM 5—10
3aIIHCHIBAIOTCA B BUIE I€JION0 YHCIIA HJIH KOHEYHOH JIECATUYHON JpoOH ¢ yI&ToM
yKa3aHHBIX B OTBeTe eauHHUIl. OTBET 3allMIHTE B II0JI€ OTBETAa B TEKCTE PaOOTEHL
Enununsr uaMepeHus B OTBETE YKa3bIBaTh HE HAJO.

K 3aganusam 17, 2025 ciesryer faTh pa3BEPHYTHIN OTBET. 3a/IaHUS BBITIOIHAIOTCA
Ha OTJEIBHOM JIMCTE. 3alUINNTE CHadala HOMEp 3aJaHus, a 3aTeéM OTBET Ha HETO.
OTBeTHI 3anHChIBaiiTe YETKO U pazdopunBo. 3ajanne 17 3KcnepuMeHTalIbHOe, U A
€T0 BHIMOJTHEHUS HEOOXOIUMO BOCIIOIB30BATHCS JTA00OPATOPHBIM 000PYIOBAaHHEM.

IIpu BEIMUCIIEHUSAX pa3pelIaeTcs HCIIOIb30BaTh JMHEKY U HEPOrpaMMHUPYEMBbIIT
KaIbKYILATOP.

Bce oTBeTHI cieyeT 3aluChIBaTh SPKUMH YEPHBIMU YepHUIaMU. Jlomyckaercs
HCIIOIB30BAaHUE T€JIEBOH WIH KAMIUIIPHON PYYKH.

HpH BBIIIOJIHCHHH 33,[[3}11/[?[ MOXKHO ITOJIB30BaThCA YCPHOBHKOM.
3anucu B YECPHOBHKE HEC YUYHTHIBAOTCH IIPH OIICHHBaAaHHH paﬁﬂTbI.

BEL]IJILI, IIOJIYUYCHHBIC Bamu 3a BBIIIOJIHEHHBIE 3alaHlA, CYMMHUPYIOTCA.

[TocTapaiiTech BBIIOJHHTH KaK MOXKHO OOJbIlle 3aJaHUil H HaOpaTh
HAMOOIBIIIee KOJIHNYECTBO OAJLIOB.

Kenaem ycnexa!
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Hipke IIPUBCJICHBI CIIPABOYHLBIC MAOAaHHBIC, KOTOPBIC MOTIYT HOHH,E[O6HTBC§I Bam
IIpH BBIIOJTHCHHUH paﬁDTBI.

l[eCﬂI‘Hqu:Ie IIPpHCTABKH

HanmMeHoBaHue OO0o3HaueHne MHoXHUTEND
rHura I 10°
Mera M 10°
KIJIO K 10°
T'eKTO r 10°
CaHTH C 1072
ML M 1672
MHKDPO MK 10
HAaHO H 107
KoncTaHThI
M
YCKOpEeHUe CBOOOTHOTO MajIeHNs Ha 3eMiie g =10—
c
sisrs EIIAE
T'paBUTAIHOHHAA ITIOCTOSHHAA G =6,71107" ——
—=
=12 10¢ M
CKOpPOCTE CBETA B BaKyyMe c=3110"—
c
3NEMEHTAPHBIN 3NEKTPUYECKUI 3apsif] e=16110" K1
IlnoTHOCTH
KT KT
OeH3UH o — npeBecuHa (cocHa) | 400 —
M M
KT KT
CIIUPT 800 — napaguH 900 —
Hp " pad "
KT KT
KEPOCHUH 800 — nén 900 —
M M
KT KT
Macio MamuHHOEe | 900 — aJFOMHHUI 2700 —
M M
KT KT
BOJA 1000 — Mpamop 2700 —
M M
KT KT
MoJIOKO nenpHoe | 1030 — I[MHK 7100 —
M M
KT KT
BOJIa MOpCKas 1030 — CTallb, )KEIE30 7800 —
M M
KT KT
TIHLEPUH 1260 — MEJIb 8900 —
M M
KT KT
PTYThb 13 600 — CBUHEI 11 350 —;
M M
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Yaenbnas
TEIIIoTa
TEIUIOEMKOCTE BOJBI 4200 I[ZK napoo6paszosanms| 2,3/10° L
Kr °|C KT
BOJBI
N TEIIoTa
TEIUIOEMKOCTh _
2400 ILZK napoo6pazosanus| 9,0/10° .
crupTa Kt °IC KT
crjpTa
TEIlJIoTa
TEIUIOEMKOCTb JIbJa 2100 HZK IJIaBJIEHUSA 2,510 f=
kr °|C KT
CBHHIIA
TEIJIOTa _
TEIUI0&MKOCTE aimroMuHms| 920 HZK 7,8110" L
kxr °|C IUIABIIEHUS CTalIN KT
TEIIoTa
TEIUIOEMKOCTE CTajIl 500 ILZK IIaBIICHUS 5,9110* L
kr'IC KT
0JIOBA
TEIIOTa _
TEIUIOEMKOCTH IIHHKA 400 IL:K 3,3110° Ll
kr °IC IUIaBJIECHUA JIbJIa KT
TEIIoTa
TEIUIOEMKOCTH MeIN 400 I[?( 2,9110 e
Kt °IC CropaHus CIHpTa KT
TEIIIoTa
TEIUIOEMKOCTE OJIOBa 230 - CropaHus 4,610
kr°IC KT
KepOCHHa
TEIIoTa
TEIUIOEMKOCTE JIx g Jx
130 - CropaHus 4,6/10" —
CBHHIIa kxr [°IC KT
OeH3HHa
TEIUIOEMKOCTE 420 Jbx
OpOH3EI kr [°IC
TeMmnepartypa miaBJIeHHHA Temneparypa KHIICHHH
CBHUHEII 3279C BOJa 100 °C
0JIOBO 232.°C€ CITUPT 18 “C
b (| 0°C

OM | MM’
ViaeanHoe y1eKTpHUeckoe compoTuBienne, ——— (mpu 20 °C)
M

cepebpo 0,016 HUKEINH 0.4
ME/Ib 0,017 HHXPOM (CIUIaB) I |
ATFOMUHHT 0,028 dhexpann 1.2
JKeje3o 0,10

Hopmanasusele yeaoBus: gasienne 10° Ila, remmeparypa 0 °C
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Omeemom k 3ad0anusam 1, 2, 4, 11-14, 16, 18 u 19 sensaemca nociedosameibHOCMb
uugp. IlocnedosamenvHocmv uyugp 3anucviéaiime 0e3 npoovenoes, 3aANAMBIX
U Opycux O0ONOJIHUMENbHBLIX cuME0on06. Omeemom K 3adanuam 3, 15 aenaemcs
0o0Ha uugpa, Komopasa coomeemcmeyem HOMEPY HPAGUTLHO20 OmMEemad.
Omeemom Kk 3aoanusam 5—10 aensemca yucino. Eounuyst uzmepenus 6 omeeme
yKaszvieams He Haoo. Omeem 3anuumiume 6 nojie omeéemda 6 meKcme pavomul.
Jlna 3anucu omeemoeé Ha 3adanus 17, 20—25 ucnonwv3yiime omoenvHble TUCHIDL.
Omeemut 3anucviéaiime 4émxko u pazoopuueo.

YCTaHOBUTE COOTBETCTBHE MeEXAY GU3NYSCKUMH BEIWIHHAMU W €IUHUIIAMH
M3MepeHHus 3TuX BemuuuH. K KaX7oil MO3UIINH TEepBOTO CTOJIONA MOI0EpHTE
COOTBETCTBYIOINIYIO IIO3HIIMI0 W3 BTOPOTO CTONOIA W 3allMIUTE B TaOIHITY
BBIOpaHHBIE UQPEI 10T COOTBETCTBYIONHMU OYKBaMH.

OU3NYECKAA BEJIMUNHA EJINHUITA
A) naBieHne 1) xwrorpaMM Ha KyOHYeCKHH
B) IUIOTHOCTH metp (1 xkr/m?)
B) xuHeTHUYecKas 3Heprus 2) KMJIOTpaMM-METP B CEKYH]Y
(1 xrim/c)

3) mxoyns (1 J[x)
4) wuwrotoH (1 H)
5) mackans (1 I1a)

OT1BeT:
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Bpycok B opme mapanienenuiieia ¢ IUIOIIAI5I0 OCHOBAHUS S €/IeT C TOPMOXKEHUEM
[0 TOPHU30HTAIHLHOH IMEPOXOBATON MOBEPXHOCTH IOCJTE TOTO, KaK €ro TOJIKHYJIH.
VYcTaHOBHTE COOTBETCTBHE MEXAY (OopMyJaMH Ui pacdéTa (PU3MYECKNX BEINYHH
U Ha3BaHISIMH 3TUX BenmnunH. B dopMynax ncmoias3oBaHbl 0003HAYEHUS: /11 — Macca
Opycka; S — iomaas ocHoBaHNA Opycka, l — koaduiueHT TpeHusa, g — yCKOpeHue
CBOOOTHOTO T1a/ICHUS.

K xaxx0if mo3uIu MEepBOTO CTOJIONA MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
U3 BTOpOro cCToJOmMAa © 3amummMTe B TaOmuIly BBIOpaHHBIE MHQPEHI
TI0JT COOTBETCTBYIOIITUMHU OYKBaMU.

D®OPMVIIA OU3NYECKAS BEJIMUNHA
A) mg 1) paGota cumisl TpeHUs
S 2) cmia TpeHus, AeficTBYIOIas Ha OpycoK
B) Wmg 3) cunma JaBIeHUsA, JSHCTBYIOIMAass CO CTOPOHBI Opycka

Ha IIOBEPXHOCTH
4) naBieHHe, OKa3pIBaeMoe OPYCKOM Ha ITOBEPXHOCTh

OT1BeT:

Ecnu repmeTudHO 3aKpHITYIO OYTBUIKY ¢ HEOOIBIIHM KOJIHMYECTBOM BOJIBI HAIPETh,
TO JIaBJIEHUE Mapa BHYTPU Oy THIIKU

1) YBCIIHYHUTCA TOJILKO 3a CUéT YBCIIHYCHHIA IIJTOTHOCTH IIapa;
2) YBCIIHYHUTCA TOJILKO 3a CUET YBCIIHYCHHA CKOPOCTH ABIDKCHIA MOJICKYII ITIapa;

3) YBCIIHYUTCA 3a CUéT YBCIIMYCHHUA IINIOTHOCTH IIdpa H YBCIMYCHHA CKOPOCTH
ABHIKCHHA MOJICKYII I1apa,

4) He U3MEHHUTCHL.

OT1BeT:

© CKauaHo ¢ myotveti.ru
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[IpounraiiTe TeKCT M BCTaBbTE HAa MecTa IPOMYCKOB CJIOBa (CIOBOCOYETAHUSA)
U3 IPUBEEHHOTO CITHCKA.

Ha ypoke ydurtens moka3zan omnbIT. OH ypaBHOBECUI Ha CTOSIIHX Ha CTOJE
PBIUQKHBIX BecaX OTIMBHON COCYJ ¢ BOJIOI, HalUB B HETO BOJY TaKUM o0Opa3om,
9T0OBl ypOBEHb BOJLI COBHAJal C HadajloM OOKOBOH OTIHBHOH TpyOKH
(cM. pucyHok 1). 3aTeMm ydnuTenh akKypaTHO OMYCTHJ B BOJAY JI€PEBSIHHEI Opycok
(cM. pucyHOK 2), IpH 3TOM paBHOBECHE BECOB cliepBa Hapyimiock. Ho mocne Toro
KaK BOJIa, BHITECHEHHAs IUIABAaIONIUM OpYCKOM, BBITEKJIA H3 COCyJa B CTOSIIIYIO
Ha CTOJIe MEH3YPKY, paBHOBECHE BECOB BOCCTAHOBIIOCH (CM. PUCYHOK 3).

Bk (Bl |

Puc. 1. Puc. 2. Puc. 3.

Vyutens MNOSCHWI, YTO CHadana, KOTJa OpYycOK TOJBKO IIONajdl B BOY,
OH BBITECHIJI O0BEM BOJIBI, PABHBIH (A). ITosToMy BHadaile ypoBEHb
BOJIBI B COCYJI€ HECKOJIBKO MOJHSJICS, YBEIIUYUB CUITY (b), ¢ xotopoii
BOJIa JIEICTBYET Ha YJallly BECOB. JTO IIPUBENO K HAPYIIEHUIO PaBHOBECUS BECOB.
Jlanee yduTenh OTMETHI, YTO BeC BOJBI, BHITECHEHHOW OpYCKOM, paBeH CHIIE
(B), nmeiicTByromieil Ha Bech IIaBaromuii Opycok. IlosTomy, Korma u3
OOKOBOIl TPYOKH OTJIMBHOTO COCYj/la BBUIMJIACH BOJa, BeCc KOTOpPOH OBLI paBeH
(I'), To Bec cocyza ¢ BoJIoH U IepeBIHHBIM OpYCKOM CTall CHOBA PaBeH
BeCy cocyjla ¢ BOJOH /10 oIlyckaHus B Heé Opycka. BoTr mouemy paBHOBecue
PBIYaXKHBIX BECOB BOCCTAaHOBHIIOCK.

CHHCOK CIIOB U CIIOBOCOYETaHUIM:

1) TsxecTn

2) Apxmmena

3) naBneHUs

4) 00BEMY ero HaJBOIHOM YacTH

5) Becy Opycka B BOJIe

6) Becy Opycka B BO3IyXe

7) 00BEMY MOTPYKEHHON YacTu Opycka
8) 00BEMY Opycka

3anuimmTe B TAaOIUITy BRIOpaHHBIE MU PHI I10J] COOTBETCTBYIOIMMH OyKBaMU.

A|bB|B|T

OT1BEeT:
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Mopayns yckopeHHs CBOOOHOTO MajJeHUs Ha IuiaHere A B 9 pa3 Oolblile, yeM
Ha raHete b. O0e mimaneTs cepudeckue, 0JHOPOIHEIE U COCTOST U3 MHHEPAJIOB
OJINHAKOBOIl IIOTHOCTU. HaliguTe oTHOIIEHHE pajHyca IIaHETHI A K pajHycy

mwiaHeTsl b. O0BEM mapa paccuuThIBaeTcs mo gpopmyne: V= %IIR3 :

OT1BeT:

Ha pucynke npejicraBieH rpaduk 3aBHCHUMOCTH YCKOPEHUS @ Tela Maccoi 2 Kr
oT BpeMmeHH f. Mcionp3ys naHHbIe Tpaduka, BRIMUCINUTE, Ha CKOJIBKO YBETHIUTCS
MOJYJdb HMIIyJbCca 3TOr0 Tela 3a IIEpBYI0 CEeKyHAy ABIKeHusa. HaganpHas
CKOpOCTb TeJla paBHA HYJIIO.

M
a,cﬂz?
Sl"'l'-l"'l-'l'-'l
i 1 1 I 1 [
[N R S R ——
6:‘ ] ] ] ] ]
1 1 ] ] 1
4:"""'1"'"['_"--"--'
1 ] I\‘I ] 1
skl e of
2:- [ 1 M I [
. oo M o i
0 1 2 3 4 5¢tc¢
OtBeT: KT M/cC.

Ha nmarpamMe 1 ABYX BEIIECTB MPHUBEJICHBI 3HAYEHHS KOJIMYECTBA TEILIOTHI,
HeoOXOJUMOT0 I OJJMHAKOBOTO H3MEHEHHS TeMIIepaTypsl Tena «1» Maccoii 2 kr
u Tena «2» maccoit 0,5 xr. Haiiqute oTHOmIeHHE C»/c1 YASIHLHOH TEIIOEMKOCTU
Tela «2» K yJeIbHOUN TEIDIOEMKOCTH Tena «1».

Q:K»H}K
10~

=

OT1BEeT:
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UeMy paBHO 00II[ee CONPOTHBIICHHE YJacTKa I, H300pakEHHOTO Ha PHCYHKE,
ecti R=2 OM, r=5 Om?

R R
r o1 _+—1 1 _r
— +— —  _— t+1T1-
| S
2R
OTBeT: OwMm.

B kycke crekima umeercs BO3JIYIIHAsA IOJOCTh B ¢opMe IITOCKOIapaieIbHOMI
wiacTuHbl. Ha kakoMm pucynke — 1, 2, 3 mwin 4 — npaBUILHO H300pak€H X011 Tyda
yepe3 3Ty HOJIOCTh?

1) A2\ 3) rd \ Ved
: CTEKIIO \ S regm
BO31yX :\\7 BO3yX “\‘ \
o 7 a \//
2y bd 4) g

CTeKIO \\ CTEKJI0
Y BO3OyX B03)J,y;(\‘\ / ‘\\
R BV % \_ a

~

OT1BET:

Ucnonp3yss ¢parment Ilepuopudeckoil cHCTEMBI XHMHYECKUX 3JIE€MEHTOB
JI.11. MenzeneeBa, IpeICTaBIECHHBIN Ha PUCYHKE, OIIPEAEIUTE MOPSAIKOBEIN HOMED
XHMHYECKOTO  3JIEMEHTa, H30TOI  KOTOpOro o0pa3yercs B  pe3yibrare
3IIEKTPOHHOTO OeTa-pacmnaja BUCMYTa.

79 Au 80 Hg 81 T] 82 Pb 83 Bi 84 Po 85 At]l %6 Rn

3omoTo Pryme Tammmit Carmen Bucwyt Tonounit Actar Pagon
197 200,61 204,37 207,19 209 [210] [210] [222]
OtsBer:
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Bopa, mnpeaBapurenbHO OXJaXAEHHAs 10 TeMIepaTyphl KpUCTAJLIM3allHY,
HauMHaeT IpeBpamaTtbes B n€A. Kak B mporecce 3TOro mpeBpamieHHs MEHSIOTCS
BHYTPEHHSSI SHEPTHUA CMECH JIE/I-BOJIa H CPEeAHSA IIIOTHOCTh CMecH J€a-Boaa?
JIms1 KaX ol BEIIMIMHBI OIIPEIEIUTE COOTBETCTBYIONIUIT XapaKTep U3MEHEHNUA :

1) yBenmumBaercs
2) yMeHBIaeTcs
3) He U3MeHseTCs

3anummTe B Tabnuiy BIOpaHHBIE UGB 1708 KX7Aol (U3HIECKOU BETHYUHBL
I[Mudpsr B 0TBETE MOTYT TOBTOPATHCS.

BuyTpenHss sHEprusa cMecu JI€1-Bojia CpenHsis INIOTHOCTH CMeCH JIEA-BO/IA

12

Crmpam, SJICKTPOINIUTKH YKOPOTHIIH. Kak B pe3yiibTaTe 3TOT0 H3MCHHIINCH
CIICOyIomue (bHBH‘{eCKHG BCIIMYHHEI. JJICKTPUYCCKOC COIIPOTHBIICHHC CIIHPAJIH,
MOITHOCTD 3JICKTPHYCCKOI'O TOKaA, HOTpGﬁJI}IeMaH IUINTKOM?

ﬂﬂﬂ Ka)K,HOfI BCIIMYHHELI OIIPCCIINTC COOTBGTCTBYIOHIHfI XapaKTCp U3MCHCHHIA:

1) yBenmumumBaeTcA
2) yMeHbIaeTcs
3) He u3MeHseTcs

3anummTe B TaOmuily BhIOpaHHBIE IUGPHI 708 KaXA0i (U3NIECKOH BETHIUHBL
[Mudps! B 0TBETE MOTYT IOBTOPATHCS.

DIEKTPUYECKOE COIIPOTHRICHUE MomHOCTE 3TE€KTPHYECKOTO TOKA,
CIIHPAJIN noTpebiseMast IIIHTKOH

© CKauaHo ¢ myotveti.ru
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Ha pucynke ams JByX BeIIECTB OJUHAKOBOIl MacChl MpeACTaBIEHBI Tpaduku
3aBUCHMOCTH TEMIIEPATypbl [ OT IIOIY4YEHHOTO KOJMYECTBA TEIIOTHl (.
IlepBoHayanbpHO KaXKJ10€ BEMIECTBO HAXOAMIOCH B TBEPJOM COCTOSHUN.

A:°C
(2)

(D

B
g 0, Iix

Hcnonp3yss aHHble TpadukoB, BbIOEpUTE U3 IPEIIOKEHHOTO IIepeUHA
06a BEPHBIX YTBEPKJAeHUA. 3allUIITUTE B OTBETE UX HOMEPA.

1) Temmeparypa IiaBlIeHHS IEPBOTO BEI[ECTBA BBINIE TEMIIEPATyphl IIABICHUSA
BTOPOT'O BEIIECTRA.

2) VpaenvHasg TEIUIOEMKOCTH IIEPBOTO BEIIECTBA B TBEPIOM COCTOSHUU paBHA
YJIEIIbHOI TEIUTOEMKOCTH BTOPOr'0 BEMIECTBA B TBEPAOM COCTOSHHU.

3) B mporecce miaBieHHs IMEPBOTO BEIECTBa OBLIO H3pacXojIOBaHO Oojbllee
KOJIMYECTBO TEIUIOTHI, YEM B IIpOIlecce IUIaBI€HUI BTOPOTO BEMIECTRA.

4) IlpencraBneHHsie rpadUKU HE MO3BOISIOT CPAaBHUTHh TEMIIEPATYPhl KUIICHUA
JIBYX BEIECTB.

5) Ha narpeBaHue U MOJHOE IUIAaBJIE€HUE BENIECTB MOTPEeOOBAIIOCH OJUHAKOBOE
KOJIMYECTBO TEIIOTHL

OT1BeT:

© CKauaHo ¢ myotveti.ru
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KOHTeﬁHep C PpPaadHOaKTHBHBIM BCINCCTBOM IIOMCIMAIOT B MArHuTHOC IIOJIC,
B Ppe3yiIbTaTe Yero IIYYOK PpPaAHOAKTHBHOIO H3JIYYCHHA OT 3TOT0 BCIICCTBa
pacliagacTcia Ha TpPH KOMIIOHCHTHI TAK, KaK ITOKAa3aHO Ha PHCYHKC. MaruuTtHoe
II0JIC HAIIPpaBJICHO IICPIICHIAUKYIIAPHO INIOCKOCTH PHUCYHKA OT YHMTATCIIA.

)

x €0 .

&

e
Y
=

Hcnonp3yst 3TOT pUCYHOK, BBIOEPUTE H3 MPEIJIOKEHHOTO IIEpeYHs 068ad BEPHBIX
YTBEPIKJICHUS. 3alIUIIIUTE B OTBETE HX HOMEPA.

1) Kommonenrta 1 npejctaBiser co00ii MOTOK OTPUIIATEIEHO 3aPsDKEHHBIX YaCTHII.
2) KommonenTa 2 mpeicTaBisieT cOO0H raMMa-u3IydeHue.

3) Ecinu marmuTtHOE moJe HallpaBUTL B INIOCKOCTH YCPTCiKa CJICBa HaAIlIpaBO,
TO pa3sICIINTE ITYYOK PpaTHOAKTHBHOTI'O H3JTYUCHHA Ha KOMIIOHCHTEI HC ITOJIYYHTCA.

4) B MarHuTHOM INOJIe HAIIpaBJICHUE JBIKCHUS 3apSHKEHHOI YaCTHITBI H3MEHSIETCS.
5) Kommonenta 3 npejcTaBisieT coO00H MOTOK IPOTOHOB.

OT1BeT:

© CKauaHo ¢ myotveti.ru
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HCO6XO,E[HMO SKCIICPUMCHTAJIIBHO YCTAHOBHUTL, 3aBHCHT JIH IICPHOX KolIeOaHni
IIPYKHHHOTO MasATHHKA OT JKECTKOCTH IMPpYKUHEL.

A b B r
&= £ o0 i
=EEE
ky %)) klgg kzg kzg
= =

o= =

Kakyro u3 ykazaHHBIX IIap MasiTHUKOB H3 IPEJICTABICHHBIX Ha PHUCYHKE MOXKHO
HCIIOIB30BaTh JJIS STOH 1ean?

1) Aub
2) Bul
3) AuT
4) Burl

OT1BeT:

YauTenb Ha YpOKe MOCIIEIOBATEIBHO OMYCTHI B TPH Pa3HbBIE KUIKOCTH CILIOTITHOM
KyOHK U30 JIbJIa U CBIPOE A0 (CM. pPUCYHOK).

Bribepute U3 OpemIoKEHHOTO IEpedYHs O06éa  YTBEPXKIEHHS, KOTOpPBIE
COOTBETCTBYIOT pPe3yiabTaTaM IPOBEIEHHBIX SKCHEPHMEHTAIbHBIX HaOIIIO[€HUIH.
VYKaxure uxX HoMepa.

1) IlmoTHOCTH siina paBHA IJIOTHOCTH JIBJIA.

2) Bo Bcex Tpéx IKHAKOCTIX CIIa TSOKECTH, JCHCTBYIOMAs Ha SHIO,
YPaBHOBEIIIEHA BRITAIKUBAKOIIEH CHIION.

3) IInoTHOCTH XXUJKOCTU B TPEThEM CTaKaHEe HaHOOIbIIas.
4) B nepBoM cTakaHe HaIUTa YUCTas BOJIA.
5) IInoTHOCTH XUJAKOCTU BO BTOPOM CTaKkaHe OOJIbIlle IIOTHOCTH Jb/IA.

OT1BEeT:

© CKauaHo ¢ myotveti.ru
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JAna omeema Ha 3ad0anue 17 ucnonwv3yiime omoeavbHulll aucm. 3anuuiume
cHauaaia Homep 3a0aHus, a 3amemM Omeem K Hemy.

17

18

Hcnonp3ys cobuparomnyo TUH3Y 2, SKpaH, TaMIly Ha MOJCTaBKe, HCTOYHHK TOKa,
COe/IMHUTEIbHBIE IIPOBOJA, KIIOY, JHHEHKY, coO0epuTe HSKCIepUMEHTAIbHYIO
YCTAHOBKY JJISI UCCIIEIOBAHUS CBOIICTB M300pakeHUs, IMOIyISHHOTO C IIOMOIIBIO
coOuparorieil IMH3bI OT JJaMIIbI, PACIIONOKEHHOMH OT I[EHTpa JIUH3EI Ha pacCTOSHUU
15 em.

Ha otnensHOM nHCTE:

1) cmemaiite  cXeMaTHYECKHII  PHCYHOK  SKCIIEPHMEHTAJIBPHOW  YCTAHOBKHU
JUIs1 HaOMIOIeHUST H300pajkeHUs JIaMIIBI, TOJIYYEHHOTO C IIOMOIIBI0 coOuparomniei
JINH3HI;

2) mepeBUTAast 3KpaH, MOIYYHTE YETKOE H300paskeHUE JIaMIThl U H3MEphTe PACCTOSTHHE
OT JIMH3BI JI0 PKPaHa;

3) chopmynupyiiTe BEIBOJI O CBOHCTBaX H300pakeHHA (MHHMOE  WIH
JeHCTBUTENBHOE, YMEHBIIIEHHOE WITH YBEIUYEHHOE, IIPSAMOe WIH IIepeBEPHYTOE).

VYCcTaHOBUTE COOTBETCTBHE MEXTY TEXHHYECKHUMH YCTPOUCTBAMH U (HH3NIECKUMH
SBIICHUSIMU, JIS)KATIIIMHI B OCHOBE UX paOOTHL

K xaxx7q0if mO3UIINU MEPBOTO CTOJOIA MOJO0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
U3 BTOpOro cToJOmMAa ¥ 3amummTe B TaOmuIy BRIOpaHHBIE MHGPEH
TOJT COOTBETCTBYIOIITUMHU OYKBaMI.

TEXHITYECKOE OU3NYECKOE SABJIEHUE
YCTPOUCTBO

A) npoxexTop 1) mpenomileHne cBera

b) snexTporumTka 2) oTpakeHHE CBeTa

3) MarHuTHOe JAeHCTBHUE NEKTPUUECKOT0 TOKA
4) TeIIoBOE JIEHCTBHE AEKTPUIECKOrO TOKA

OTBeT:
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Hpouumaiime mexcm u evinonHume 3aoanus 19-20.

Kak YHPaABJIATS KHIKHMH KPpDHCTaJLIaMH

B 1888 r. aBcTpuiickuii 6otanuk @. Pelfinurnep, nzydas 3(Gpupsl XonecTepuHa,
MONYyYWI HOBOE XHMHYECKOE BEIEeCTBO — XojdecTepuiadeHzoar. OH 3aMmeTui,
9TO JaHHOE BEIECTBO IUIABUTCA B [BE CTAJNHI: BHaJale, IIpHu Temmneparype 145°C,
TBEPAOE BEMIECTBO IIPEBpAIaeTCs B MYTHYIO JKHJKOCTh, CHJIBHO PacCEHUBAIOIIYIO
ceer. Ilpu manpHeilneM HOBBIIEHHH TeMIepaTypsl 1o 179°C »Ta XKHIKOCTh Kak
OyaITO ITaBUTCSA MOBTOPHO W IIpeBpalaeTcs B Mpo3padHblii pacmuiaB. PeftHutiep
oOpaTuics 3a MOMOIIBI0 K HeMenkoMy kpucrtamiorpady O. JlemaHy, KOTOpBIH
YCTAaHOBMII, YTO MyTHas ¢a3za, HaOmomaemas . Pelinutiepom, o0Onagaer
JNBOMHBIM JIy4eIllpeIOMIIEHHEM, CBONCTBEHHBIM JHINb TBEPJABIM KpHCTAJIaM.
ITockonbKy BeliecTBO B MyTHOH (haze Morio Tedb U IMpUHUMATH (GOpPMY cocyja,
B KOTOPOM HaXOJUTCSA, YTO IIPHCYIIE JKUIAKOCTSIM, JAaHHBII KJIacC COEIMHEHUN
Ha3BaJM XXUJKIMH KpUCTaJUIaMU.

Kunkokpucrammmaeckoe (OKK) cocrosHme MoOXXKHO HaOIoAaTh JIHIIb
y COEAUMHEHHU, MOJEKYJIhl KOTOPBHIX HMEIOT ompenenéHHyro  Gdopmy,
OJTHOBPEMEHHO C JTUM MOJEKYIbl JODKHBI OBITh JIOCTAaTOYHO >KECTKUMI.
Hanbonee wu3BecTHBI U pacHpOCTPAaHEHBI JKHJIKHE KPHCTALIBI, COJepKallue
MOJIEKYJIBI CTep KHE0Opa3Hoil popMbl. B 3aBUCHMOCTH OT paclOIOKEHUS MOJIEKYI
JIpyT OTHOCUTENBHO Jpyra *KHJIKHE KPHUCTAJUIBI IIOJpa3JesioT Ha TPU OCHOBHBIX
KJlacca: HEMaTHKH, CMEKTHKH U XojecTepuku. Hambonee mpocToe cTpoeHHe
UMEIOT HeMaTHKU (OT Tped. «HeMa» = HHTh). B I KUIKOKPUCTATIHYECKOM
COCTOSIHUM MOJIEKYJIBI HEMAaTHKa B3aHUMHO IIapajUIeNIbHBI, HO LIEHTPHl Macc BCEX
MOJIEKYJI OECTIOPSIOYHO CABUHYTHI IPYT OTHOCUTENBHO JIpyra (CM. pUCYHOK 1).

TN
it

Puc. 1

IIMeHHO Ha OCHOBE HEMAaTHYECKUX MXXUJKHUX KPUCTAIJIOB OBUIM CO3/aHBI
HepBbIe OBICTpOJieHicTBYIONIE U 3KoHOMUYHBIE JKK-HHIUKATOPHI, yIIpaBiasieMble
BHENIHUM 3JeKTpudeckuM mojeM. OHH cTaldd OCHOBHBIM DJIIEMEHTOM Talio
HAapY4YHBIX JIEKTPOHHBIX YacoB, KadbKyIsATOpoB, JKK-TeneBu30poB, 3I1€KTPOHHBIX
OpuOOpPOB TEXHUUECKOTO M OBITOBOIO Ha3zHaueHus. PaccMoTpuM, Hampumep,
KaK yCTpOeH U paboTaeT UHIUKATOP, HCTIOIb3yEeMBIil B KaIbKYIATOPE.

OcnoBa nroboro JXK-unamkatopa — Tak Ha3plBaeMas >3JIE€KTPOONTHYECKAs
saeiika. Ecni HEMaTHYEeCKyH0 KUJIKOCTh 3aJHMTh TOHKUM CIIOEM Ha IOBEPXHOCTH
CTeKJIa ¢ Oopo3aKaMu, TO BC€ MOJEKYJIhl HeMaTHka OyJIyT OJIMHAKOBO
OPUEHTHPOBAHBI — YJOXEHBI BJ0Nh 00po3/I0K. B snmexTpoonThHyeckoil sueiike
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JKUJKHWI KpPUCTAUI 3allMBAlOT MEXAY JABYMS CTEKIBIHHBIMH IUIaCTHHKAMU
C IIPOYEpUYEHHBIME OOPO3IKaMH, PACIIONOKEHHBIME 1o yriaoMm 90° mpyr k mpyry.
Monekynsl HemMaTHKa BOTH3H KaKIoll U3 IUIACTHH OPUEHTHPOBAHBI BIOJb
OOpO3/I0K B ITACTUHE, a B MPOCTPAHCTBE MEXY IJIACTHHAMHU MOJIEKYJIbI IIIaBHO
MOBOPAUUBAIOTCS, 00pa3ys CHHpPANbHYI CTPYKTYpy (cM. pucyHok 2). B stom
ciIydae HeMaTHK OyeT IpO3padHbIM.

Puc. 2

Ha cTexisiHHbIE INIACTUHKY HAaHOCAT IIPO3PAYHbIN IIPOBOISIIUIL CIIOM U3 OKCH/A
OJIOBa WIM HHIMUA, U, TaKUM OOpa3oM, OHHU CTAHOBSATCS 3JIEKTpojaMu. Tereps,
€CIH Ha 2JIEKTPOJsI TOJaTh HeOONbINOe HampsbkeHHe (Joctatouno 1,5-3 B),
TO OPHEHTAIN MOJIEKYJI HEMaTHKa U3MEHUTCS, U KUJKUI KPHCTAILI IOTEPSET CBOIO
mpo3payHocTb. Ha pucynke 3 1mokazaH uHAUKaTtop, paborarommii Ha
opueHTamMOHHOM >(ddekre. Brllle W HIDKe CTEKIMHHBIX IUTacTHH 2 u 4
PacIlONIOKEHBI  CHENUalbHBIE IIpo3padHble IUIACTUHBI | © 5, Ha3bIBaeMble
nojspousaMu. B OTcyTrcTBHe HampspkeHUs MAJaroNuil CBepXy CBeT CBOOOIHO
MPOXO/IUT Yepe3 KPUCTALT U IOSAPOUIBI, OTpa)kaeTcsl OT 3epkaia 6 U CBOOOJIHO
BBIXOJJUT B OOpaTHOM HampapieHHH (JieBasg uacTh pucyHka 3). Ilpu mopaue
Ha OJEKTpOJbl HANpsDKEHHUs COHpalbHas CTIPYKTypa JKHUIKOTO KpHCTalia
paspymaeTcs (IIpaBasi 4acTh PHUCYHKa 3), M CBET HE IPOXOJIUT K 3€pKaly depes
noysipons; 5. II3-3a OTCYTCTBHSI CBETa YYacTKH, MEXIY KOTOPBIMH IPHIOXKEHO
HampspkeHue, Ha oOmeM cBeTioM ¢(oHe kaxkyres TEMHBIMH. [lomaBas waroe
HalpspKeHHEe Ha paxINYHble SUelKy, IoMydaloT TEMHBIE W300pakeHus Iudp
I OYKB Ha CBETIIOM (OHE.
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Bribepure 06a BepHBIX YTBEpXKAECHUSA, KOTOpPHIE COOTBETCTBYIOT COJCPIKAHHUIO
TEeKCTa. YKaKUTEe UX HOMepa.

1) @. Peftautiiep OOHapy>XWJI, 9TO H3ydaeMO€ UM BEIIECTBO XOJeCTepIIOeH30aT
IJIABHTCA B JBE CTajuM: IpH Temmeparype 145°C mpeBpamaercs B Ipo3padHyro
JKHJIKOCTB, KOTOpas Ioclle HarpeBaHus eé Beime 179°C npeBpammaercs B MyTHEII
pacIuIaB.

2) B KHOKOKPHCTAINIMYECKOM COCTOSSHUH MOJIEKYJIbl HEMaTHKa B3aHMHO
napajulellbHbl, HO OECOPSI0YHO CABUHYTHI BJIOJh CBOUX OCeil.

3) KUIKOKPUCTAUIMYECKOE COCTOSIHHE MOXHO HaOII0J1aTh TOJBKO Y COEIMHECHMHIA,
UMEIOIUX ONpeJIeNIEHHYI0 (OpMy CTPOEHHUS MOJEKYII, OJHOBPEMEHHO C 3THUM
MOJIEKYJIBI JOKHBI OBITH IOCTATOYHO THOKIMIL.

4) B »smekTpoonTHYEcKOl sUeiike B OTCYTICTBHE HAIPSKEHUS MOJEKYJIIBI
HEMAaTHKa PaclojIaraloTcs CTPOro MapaieIbHBIMU PsIaMu.

5) B wumamkarope, paboTaroreM Ha OpHEHTAIIMOHHOM 3¢ dexrTe, gUeiiku,
K 3JIEKTpOJIaM KOTOPBIX MPIJIOKEHO HaNpsDKEHHe, KaXKyTcsl TEMHBIMU Ha 0011eM
CBeTIIOM (OHE.

OT1BeT:

Jlnsa omeemoeé na 3a0anusn 20-25 ucnonv3yiime omoeivHble TUCHbL. 3ANUMIUM €
cHauana Homep 3a0anusa (20, 21 u m. 0.), a 3amem — omeéem Ha Hezo. IlonHuviil
omeem Ha 3adarnua 20, 21 u 22 OondceH codeprcams He MOJILKO OmMeem
HA 60NPOC, HO U €20 PA36EPHYM 0€, T02UYECKU CEA3AHHOE 000CHOBAHUE.

20

21

22

WNunukatop, paboTaroniuii Ha OpHeHTAIHOHHOM 3] dexTe, moka3sBaeT NPy «1».
Uto cny4duTcs ¢ OpHEHTamHell MOJEKYyJ HeMaTHKa U IIPO3PadHOCTRIO SKUIKOIO
KpUCTaJllla, €CIH HalpsDKEeHHE, IoJlaBaeMoe Ha S4Yelku, (OpMHUPYIOIHE 3Ty
¢ py, OTKIIOUNTE? OTBET MOSCHUTE.

Ecnu MomrHOCTS ABHraTeNss aBTOMOOIIIS OCTOSAHHAS, TO aBTOMOOMIIL €/IeT BBEpX
10 CKJIOHY TOpPBI C MEHBINEH MOCTOAHHONW CKOPOCTBIO, YEM MPH PABHOMEPHOM
JIBIDKEHUHU IO poBHOM noBepxHOCTH. [logemy? OTBeT nosicHUTE.

MeHoil MOHETe MpeAOCTaBWIH BO3MOKHOCTH MAJaTh
MEXIYy IOJI0CAaMH CHJIBHOTO MarHuTa (CM. PHCYHOK).
IloueMy MOHETa MEXIy IIOJKOCAaMU MarHuTa MajiacT
3aMeJJICHHO, KakK OyJATO OHa JBIDKETCS B BI3KOH
KuakocTu? OTBET IOACHHUTE.

I
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Jlna 3adaunuii 23-25 Heobxooumo 3anucamv noOHOe peuieHue, GKIOYAIOU{ee
3anucey Kpamkozo ycnosus saoauu (/lamno), 3anuce ghopmyn, npumeHeHue KOMopPvix
Heo00X00UMo U 00CMAamoyHo 0Ji pelieHus 3a0adu, d maKxice MmamemamuiecKue
npeoopazosanus u pacuémol, NPUEOOAUUe K YUC1080MY ONEEmY.

23

24

Ha xaxyro BBICOTBI TOAHSAJCS OBl KEPOCHH 3a MOPIITHEM Hacoca Ipu atMochepHoOM
JIaBII€HUH po = 750 MM pT. cT.?

B map wmaccoii 5 Kr, IIOJBENICHHBII Ha HEBECOMOII
HEPACTsHKUMOU HUTH, mNomagaer Iyaa wMacconn 20T,
JeTAmas ¢ TOPH3OHTalbHOW ckopocThio 1000 wm/c
(cMm. pucynok). Ilpoiigs dwepe3 map, OHa IIPOJOIDKAET

JIBIDKEHHUE B TOM K€ HalpaBIe€HUU co ckopocThio 500 m/c. l
HaifTn MakCHMalIbHYIO BBICOTY, Ha KOTOPYIO MOJHHMETCS m  p

B snexTponedn moaHOCTREO paclIaBUIN CIMTOK OJIOBA 3a 57 MUHYT. MoIHOCTE
anekTporiedn 100 kBt. M3BecTHO, 4TO [0 Hadaja IUIaBJICHHUS OJIOBO HY)KHO OBIJIO
HarpeTs Ha 180°C. Kakyro maccy onopa pacmnasuian? IToTepsMu SHEPIHH MOXKHO
peHeOpeYb.
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