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Qarm Bereuflgammer, 2.5 A WBlenGarrLg
Hanerr srmdls GQedpg. Her eufdammafler
dLWSHI D 2 6TeT STHFULIOD TarLgl :
(g=4mx10""Tm A~

1) 38.14x1074T

2 6.28x107°T

B 3.14x1075T

4 6.28x1074T

seflFflpliy W&Es Q&SRS &(HSH5
QareTEpansudd, 9.99 m—0.0099 m 6TemLSe
S wirg) ?

1 9.98m

©@  9.980m

3 99m
4  9.9801m

LWeTEISTL &8 SlToleueTentlen 1.5 OL_EIE,
9SGl euenT GlaTenTL eatl, e eafl 2 eawrie]
BLU QurmerSg eSlwpHngl. =idirbleuesr
urgdwursed, Gedle] @rigliurseb
QssLUELCUTE, ealblarCarmiL b
GTGIETGUM(GLD ?

@®
@

IBITGOT(S) LOL_MIGM(GLD

BTEmE ) 6p(Mh LIBISTGLD

@)  sPlwum@b

@ @rlglurgo

@6 BagoLuag Hpsedtie Gy

Carhssiul(heTerg).

@EpgeT oarsm LpLIL| Cumemeflpd

WergenL wHmID FSULGSeTend pdlw-
cupdler wdlliyser, peppCu

1 47kQ,10%

@2 4.7kQ, 5%

B 4709Q,5%

4 470kQ, 5%

1 m Barb QErein_, gidassds Blanm ClsTeamTL
S saw® eardear @@ perarsafla,
wpannGuw 5 kg womib 10 kg Hlenm GlamevrL
@Qm glsarsaT @ anent&H s LI (b eTeTer.
5 kg gsatledledl(mmba), ep(mmidleng) Hlenm enLowib
S LohgleTer ClsTeneva], (eFrm&EGemMmIL) :

1 50cm

2) 67 cm

3) 80cm
(Y] 33 cm



111.

112.

113.

114.

g rrendlevL g GlFwueuriqh@, WemelmLd

gapmsafld org eflwnesg) ?

1 @geuri, o Wlperis wHmb oL

UGS ST  Fobmer 2 (6 6rell en e

QuDHI(HES Ceuer(HLD.

@ 2 Wlpeuris sHF wHMD gHl FHS

< E @rearr(hibd (penGené@, Fridene

QUDDH(HSELD.

B)  Sigeumis UGS s GClweedlwusrse,

Wgwrer  Wwr&Ewl (hib Lo
Couai(Bib.

@  ©geuri, o Wlpeuris wHmD eHid

UGS sar  Fwwrer  WrEl6ummer

L THHECarm(H eniowt Ceuem(hlLbd.

epeO&amm el LD, d HMILD eTewT L THH n
Garanr eurwy eandler grrafl ComrsedanL
grsdlenar @eleairm GleuatiLhiss (Plguf :

1
)

\/5 nmd?
1
® i
1
(6)) 2 n2n2q2
1
@ \/5 nmd

249 kPa, 9|(pssd wHmbd 27°C Gleuliu-
blencoudlgoieTem enamL_regent eumljeslene, ex(m
o (manem GlsTam(Heararg. Fem L5
ererg) : (R=8.3J mol~ 'K~ 1)

(1 0.2 kg/m?
@ 0.1 kg/m?
(3  0.02 kg/m?3
@ 0.5 kg/m?

3x10710 Vm~! iy w bleryosdd,
75x1074m s71 er@b paiey HagCois-
e e Wleenrl L LI L gi&6T Glumib
Ba&itey Smer, m2 V-1s~leranm avdle :

(1) 25x10°

@ 25x1076
(3 225x10~1
4 225x1015
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115.

116.

117.

118.

G4
&6 6TETLIGET LI LOTEmTBISET :
(1)  [ML2T~Z]
(2 [MLOT—2]
3 [ML-1T-2]
4 [MLT—Z]

Blavaowrs QuUrmssuUL(HeTer Hrnil
gardle, L ard whmbd A, @n&EEG6eul(H
uriy Garar sbl49 gearm Csrmsai L
UL (heTerg). M erenid Blepm, igem &L_L_Hm
pevemudledmpbg Cgrmsel_Liu@mn Curg),
sb@ufer Berb, L, erenm wrmidlng) erefle,
wiiSlen @GearasSnamen CHreneu eTemig) :

M Mg, — L)

AL
MgL

AL,
MgL

AL, -L)

N

eCry GlummerTeome, LT gadler A LoHmiDd

B 9l @@ priysar Sflsere) smSlude

Coumpupdlerper wHMD ey 6 Hz,

9SlTQleuenr Glameanr eSlbagEamer FHLIkS

gidlemmer. B -uldleb 2_crer @) (pellans Slflsere]

GdD&sLmHD Curgl, aflboed ilreleemr

7 Hz 9,5 <9dsfsdng. A -learg

9jglirbleuenr, 530 Hz erentled, B -udleng) Qgm_&s

9HTGleuenT LI eTerLg)

2

®3)

(1) 524Hz
@  536Hz
(3) 537Hz
4 523Hz

@ Hlenmudldeor sbiGuden wenansefled 4 kg
LOHMID 6 kg Hlanm Csreanr @@ GuTmLs6r
sl lul (pererar. b sLHgGFLID
@aal (pulley), 2 Frideummg. (LULGdled
srews). Lellriy whéssdmen (g)
QUTBBES, ehhiflang PHEHD eTeTLS) :

4 kg
6 kg
1 g2
@ g
3 g/10

@ g



G4

119.

120.

121.

122.

srToMlenar oarl_swrsll GluDHmeTer e
Qaargs_(h WearCssdlulearg, WearGss
&S mer, 6 pF @b, Wensl SSTiiblummer
ardleanar N WPEILHSIHEISTED, D6
WerCas@dmen, 30 puF eranm < dlmg.
oar_& & dle el menreng) :
(eg=8.85x10712C2N~1m~2)

1 1.77x10712C2N-1m~2

2 044x10710CZN-1m~2

3 500C2N-1m~-2

@ 044x10"13CZ2N-1m~—2

wiidleng) @rlenl L Gereys GCarganenude,
@fluady pomsEnsdaulorear @
Oleuafl urdurssiuc (), efluey
epaorsafladlmbg  darullearg Ograna
@rigliursst u(Bdng erefle, L enLeuf]
SHHELD :

O urdurglb

()  BTEE LOL_BISTELD

()  Bremdled ep(mh LIBIGTEHD

@  @rlglurgld

20 W/em? eragd gmai] Limu i éd) Clamenr
gafl, 20 em? LiFliveTe] 2 e w erdlGlFmaflL
upp urlber g GQekEsg eipeale
lwdlmgl. 1 BBl sre QenL_Geiaflude,
LFIUmed MU L. L,HDE) 6TETLIG) :

1) 12x10%J

2 24x103J

(3 48x10%J

4 10x10%J

e cumD euengUL misaied, HTdlysdlen
Wensent_Glwesr (p) Ceuliublency (T) -Guim(p)
SjenL_d CoumLm’enL_ 2 aTisgleug) eTgl ?

\

@® p

T
@ P /
T
® \
T
/
T

@ P

123.

124.

125.

126.

127.

ry LHMID Ty (1] = 1.5 1y) Y, TRIGET GlETasTL @)1
Slewro grsly Carermisatier GleuliLblane-
Wenar, 1 K eramperaliler 2 wirggelsnd

Coamaui(d Geulibeara sailear  Fsa]

aramLg) -
@™
@
®)
@

N WOt oW |
oo|\] | |

2]/@\mGI'68T[D <7 CeusL i CareamL giser
geanpler  Bg, wososn QUGS
3]A'N6r6iﬂg)®g,rr® Meng  Oeweud
Gurgyarer FlmLiLjeSlengenuis Srems.

A
1 6jNm

@ —6£\Nm
3) GI/e\Nm
@ 67 Nm

0.2 m3 LT QETaTLQgTH GO L
Qeuellin@Sude, ermiEid, 5V Weran(pssn
srentlIL(hEng. @Uu@duier SiembgieTar

WlemjendliLimeng,) :
1)  05N/C

@ 1N/C

@ 5HN/C

@ &P

@ QL (p&s5dbd Lemevl T CHraurd, iy

Sianw GeuenTiq Wi ol

1) 80°<ij,<45°

@  45°<i, <90°

@ iy =90°

@) 0°<iy<30°

@ p-n 68 LCwWmgeng @Qussdleem

ugdHullen b AHsfliug eremug

Qsame erpUB DS :

O QenGenrd@d miy L (HLD

@  penGenmma@F FriL| LHMILD WenCenmé@d
FMTL <& @)Fenr(hLd

@)  earGearmsg, WenGemm L dlsiflliy

@  enCarms@d griy L (HD



128.

129.

130.

131.

132.

Ermel uriutiul (Herer 3.2x1077 C ereyld
Wlemgenioudlena, 10 cm <, 7id Glamesr_Glgm(m
Camar allg6| sLgd QupmieTeng). Comarsdlen
WSS OlHHgI, 15 cm ClgrenavallelareT ep(m
HeTafludled 2 ater Lolamjevgdlem erevr i

1 9 2,2
=9x 10 Nm*“/C
g, ?[mo j

1) 1.28x10°N/C

@ 1.28x10°N/C
(3) 1.28x107N/C
4 1.28x10*N/C

DNA -aléb 2_aiTer 9enemrLiL| epetmdlanen (Lol
Caemeuimer <,Hmed, 1020 J @b, eV-ude
@ser AL, ToEGDDL :

1 06
@  0.06
@)  0.006
@ 6

@ 40 pF WaCs&4l, 200 V wpmid 50 Hz ac
e jafliurGenm(h @enentdsiLil (HeTerg).
Wengmbdleyerer WearCearr L _gdleng rms
L e m&EEGenmU :

(1) 2.05A
@ 25A
G 25.1A
@ 1.7A

V Caureoll lenem(pss Coumuriigng
Qe Cuw, i eradigrrer euleladlmbgl
WPHSSLLHS DG TOSGTTIG le-LITTéed
ome Berd, 1.227x1072 nm erafe,

Wletem(pss Coumuim(h ererug) :
1 102V

@ 103V

3 104V

@ 10V

g Glgrerareme GlLHMETAT @\ 2 (HEETSHET
Awpmibd B, eanCmmlLmemm e jenL_LiLime
aulwrs @enemrssli (heterer. A, Sl
Geutiublency HMID H(PSS5SSed, HevedlieL
aury geardamens Csrewr(Herearg. B,
(P(LDEUGIDTE sTelwrsslul(herearg).
Sienly wppeugd Ceulugssridr
UL (heTerg). jenL_LiLime, edlenFeurs SmésL
LOADs. b5 Bepes, Bis wmsmLS
SMTHSG) :

O Geudiu wrHBLHDE

(2) LTI LI(HLOLD
()  LOTOHT SH(HSSLD
@  wrprGeuliublene
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133.

134.

135.

G4
sriLliul (erer aurdlwicd Wlenanilhamer
Gl 2L L GUEHET GTGITLIZ)

A —

os}

@)

2

®3)

@)

HRF OO R OOEBHFREOORHFF~FOOD
_—oORO@PWH+rorRroOm@WHHroORroOm@HHOoO~ROW
H OO OKOOOR LOHFEMFHKREFHRROW

rdlirg@m Cleulin Wlersenl eremr Gl memrL
S EHTLOBISET 6T LI :

@)

Llers L GlummL_ger oL (Wb

@  EODS_GHHeT L (HLD

B)  Wensrlil GummL a6 LHMHID G-
SL_gdlseT

@ o Ceorsmger

e Ggmir LCR Wlenamm, 6f ac Lolemem(Lpds
s CsTh  GQearssl UL (HeTerg).
Wlemsnmledlmbg, L ellewssliu@mn Curg,
BlerCermlL b  wHmd  Blaran(psss
glndlenL_udleomen SSI;L@@JQ]UW@,géCJD@Lb.
Qsne uviors, C WearspilenHa
dovsslivger, WearCarmliLd wHmib
lenen(psssSndlen_uferer s Coumuim(),
P L
L &t (h) LD 3 came@wdng. Blaspilarg,

Slmetr smyemtl eremig) :
1 05

@ 1.0

3 -10

@ &



G4

136.

137.

138.

139.

140.

&&Crrélen BrrpLEsse, Spsam_ aflaneruied
Qarhssiul(hererg,.

&&Grmren + HyO == @ e Camen + Lp&GLmen
300 K -@\eb gofleney omledlwimeng) (K,) 2x 1013
eramed, 2Cs Ceuliubleneoudidy A G gl
I_IITGDTQ_I .

1) 8.314Jmol K~ 1x 300K xIn(2x 1013)
2 8.314Jmol K~ 1x 300K xIn(3x 1013)
B —8.314Jmol 1K~ 1x 300K x1In(4 x 1013)
(4 —8.314Jmol 1K~ 1x300K x1In(2x1013)
EpsaT_cuhmer oTHs @aTm AHsLLF
cremTenflsanaullevmer iemidsaar ol et (h 6T
oG ?
o

@

6))

4@

1g Mg(s) [Mg -ullew &@@mQD:Zﬂ
1g Oy(g) [0 -ullem jemiblenm = 16]

1g Li(s) [Li -udeir jemiblenm = 7]

1g Ag(s) [Ag -udem jamiblenm = 108]
Epsem_eupler sriueTGLIamEmED @GHSS)
org) eRlwmmE) ?

M) =g Qrssdld &g sLsgid
Slmene GHepDEEleTm).

sriurged anGuorgGermiler (adCom-
&Carrldler CO 2. L6 Qameanhs
<SienwliL]) < sedl anGuorgCarmienans
STIq@ID GmbS BleneliL|ssemenio

ClarenTr_g

@

B  pperwweLwrg erfgeilamed o Hg
SHuwrlenmg
g sriursed adCuorgGerriiener

2_(IHEUTEGHLD

@

Cr2t uafuler semadl Ll L s&pné

STHSI (BLLSHmenTeng) :
1)  4.90BM
©@  5.92BM
3 2.84BM
(€h) 3.87 BM

ELDSEHTL_oUDHMIET 6TihS 6petn @WIHENS LiebLilg ?
@)
@
®3)

umedl (Ll L mepL_uSesr-event_ife)
umedl Lt L menL_uSer

umredl (L, L renLuier-i&enrGeor-
GMBL_ENITED)

@ v -1,4- uredleGamSile

18

141.

142.

143.

144.

145.

Epsam_cupe erhs eerm sry bl Gerr
SIOlLD @D ?

@™
@
®)
@

<SGV GG
enL_Crméles
ene&les

Henreo

@@ Solarfled N, wHmib Ar eury&sar
ST 62(F HLEnE 2 aTerg). AHled 7g Ny
LHMID 8 g Ar 2_éTerg,). HledlaL_fleb 2 aTer eum
senealudlen CLTES (PSS 27 bar eretley,
N, -afler UGS SA(PSSLD

[N=14, Ar=40 (g mol~ ! -&) : Siamiflenmsenar
LweTU(h 585

1)  12bar

2) 15bar

3) 18 bar

4  9bar

srer/srdls euaremllGflans eremeTear
T(HEGISETL(H ?

)
@
®)
@

LRd(H euarenTs Afeans

G (H& @ cueTenTLl Wflans
LSS euarrenTl LGflena

urliys seurds euetanTl flengs

2Cl(g) — Cly(g) leenuild, efwmen

efllenL_wimeng :
@
@
()
@

AH>0whmbAS <0
AH<0wpmbAS>0
AH<0whmbAS<0
AH>0wpmbAS>0

wlur Sorer eleearyfibg A -eeu
SmETmGI, 215 Hlenselanl_hg B -enwi H(HLd.
B -avw <p6s Beod fipepenw Cu?t (aq)
sevrsleer Gegsgn Curg C -ew
smSlarmg. Epsarcupmer  C-ufer
eumm(h eresmedt ?

1) [Cu(NHy),J?*

@  Cu(OH),

@  CuCO,Cu(OH),

@  CuSO,



146.

147.

148.

149.

Gerrriigerid (Pt) Wleir (panemeni LweTL(hds)
Brés g, Né Sflewdams Werermhn Li@EHELD
Curg, Crrderepenearuie &lanl &b
eflleneml Lim(mer :

M) psedlger aimy
@2  H,Seumuy
@ SO, auryy
@) @l e eury

GUm(meT enlow Sergag)y (bee) SjanloliLanL
(1 serflogSler ga(Hellaflbiller oL 288 pm
TEEd, DIHET DG Y TLOTEF) :

) V2 288 pm
4

) —3 X 288 pm
4 288 pm

®3) NG

(@) % X 288 pm

s lenaruler allewerui(h GlLmmaTsaf e
QeMey fasfliugarre EpsarL erg
rmiuD ?

efenest GleuL b

@)

@  uwen CBTL_&S YOO/ GMmDhs LLF
Qs o

B)  Cuwrge 1Slr6leuemr

@)  SletreyGlameT <,nme

2 6 efllenanudled ELpseiT eTHS <240 GaH6iT-a

Gumereie swrfles @uievrg) ?

O 2,3-enClssled i, CLem

2 n-GlaptCLer

3)  n-Uwl Cren

@ n-GansCaer
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150.

151.

152.

153.

G4

FRlwpm gaHenn S Hwie|ib.
O QoLbloo 2 CorsnsEsbd WwHmLb
Qgen  GorwmseEpd UG

A sellnCGarhm Hlanawsamar GlLmHM -
GEGD S ripSSTID OHYID
DTS ET 2 (1hHEU T (& 6US TEY LD
Slemel SmpHS ellenariy,&dl Lieen L
CubmieTeTed.

o> Coorsmgaflenr Ligs dmligd S
Samsserrer H, C owg N
o eTafl@psasIuUl (B 2 (HeurssLiu(h -

UG @enLupl (h& CamomIGaTTELD.

2

3  CrO¥ wHMID Cr,02” - GGrmowug
dlen pHallnCarmm Hlene&Her e&s-
ST Q(HEHTG).

Bifled Fe2T(d5) -epws smiligad Cr2*(d?)
@ cuadlenw W@ @h&HEWL STrew-

WIT@LD.

@)

EpsarLeupmier CuT el i(psEbsd)
eTgl ?

1 Gemquibd eve Gyl

@ Sl arwgded bCuwreflubd
LGrmenLo(h

@ Gerguid CLrlLsmse Ouemden
FoGurCerr_

@  Comgquwib eoreye sGLL

@@ epailementw 9y, sriuer Cpi
Sjwefl, e Frflepamru 1wy ent_eb sriLier Chir
Swallemwael odls Hlaelissearameni
QasrarmgGUUSDHE SpEETeUhmeT erg|,
srreTorglng) ?

(1) —CH;Ggr@dsaflen +R cllenara]

2 —CH;G@gr@dsaflen —R ellenerey

@) Weerlloor oL allamse)/Gmp
lenewTiiLy

@  —CH,Ggr@dsafler —Ialleamara]

Smame s Cormisear o (peureudled

raflsaflar Lo cuadlenwuler eflwmest orm
auflens SpsearTLauhbled eTg) ?
(1)  SCN™ <F~ <CN~ < (Cy0%~

@ F <SCN™ <(Cy05 <CN~
3 CN™ <Cy0¥ <SCN™ <F~
4  SCN™ <F~ <(C,0% <CN~



G4

154.

155.

156.

157.

Epsem_cupmer eflwnes spenn CoTbOSHE
&6LD.
1 CO, Geeflaumeugred Garliuers
sriugrerg CsriuersCsHmsams
Qs mer(hereng,.

QUG -4, T&&6D (Lpenmudled Hl&se 2,6
QPSS FruepLWTESD GlaFuwLl
LB g

Cgaflmby LGeum el sarTs
curriy Qi ng.

4% sriuer 2l w Glweedl L
SNIMLDULIMDSI.

EpsanL epsammsaien QgT@LiGd erg
Lo @\ penat SmLLSSmenen Gl e (her
oGl ?
@

@

®)

@

Gurmryren Leny Lieheng(h, enamL_ e
Leepenr(h, sriuel el A&EmE(),
1,3-evL GCermCrm Gluenéen
enBLraen Leny Ljeehani(h, Gl
L Lenar®, B, 1,3-an GCermCrm
Que&er

Cuimymen L_enry Litemany(h), GlLifledluib ent
LemenF(h, STTU6 el A&EmE(,
L4-anL &CerrCrm GlLiende
<Cometlum, GlufledlwubenL Lignmenr(),
B, 1,4-an @CarrCrm Quenéen

@

®3)

@

EpsartLeumenn QuTpsS eflumes aflenL_anw
SETL_Hl 6.

@  CO()+Hy(® @  MgHCO;),+
Ca(HCO,),

b  sHeETOlS Hger () e TG FTe

B @D

amamL_eni(h

©  ByHg (i) Q@ eumyy

@ Hy0, (iv) SeTmHM
SlenLOLIL

CY)
(i)
(i)

® @) @ )
@ @ @ @
175

s Lu e arer LCrmrlLmensar, Bluyl rremgser

(b)
(1)
(iv)

(©
@)
(11)

@
(v)
@

@
@
®3)

LOMDL eTevslrrangaflen orewraniseamas
peanpGu :

(1) 104, 71 Hmid 71

@ 71,71 b 104

3 175, 104 HmD 71

@) 71,104 opHmid 71

20

158.

159.

160.

161.

o p&lw CaCl, -afled @b 20 g Sre& Wb
2 pusSH deleusnE CosmeuliuBibd
urrGLssefler (F) ecresrentHens :
(Ca -6 i Hlanm =40 g mol ~ 1)

®» 2
@ 3
@ 4
@ 1

2-4CrrGur QuenGLer Bésaileneruile
FRHUL® CQuer-2-rer 2 meur@d Curg)
BlEpLd aflenar erg) ?

@ B-H&s llenan

b Qe G efldlenw e miEmg

©  eaml Fmer anreser Hésellaner

@ B Bss ellener

®» (@, (), d)

@ (), (), d)

@ (@), (b))

@ (@), b),©

EpsarLeupde(dpg eflwnen gpnsamar
STl W6 LD.

@ avdlfib wHmibd 2 @b 2 amrellnd
COy(g) @aflemLiqwirs LwerU(HEmg).
Cgo emwliimeng Leesiolyasr(h <p,m)
STTUeT CSTETL 66D aTldHens D
HMID @)(HUS Bbg SriLien GlamesrL
QUEETWSENSW|LD Ol menTL_g).

ZSM-5, SSCGurene L 1q 6l @ cUens,
QR DGADTOHEMET Gl Crrevrs wrhm)-
UgHE LwerLhSmg).
CO  flpwpp  wHHD
GUITL|GUTGHLD.

(a) LOMILD (¢) L_(HLD

(b) LOMILD (¢) L_(HLD

3  (c) omd (d) (KD

@  (a), (b) LOHMID (c) LL(HILD
ghlwrs QUTHBHSTSHeUDEND SeiTL M6 LD.

(b)

©

@

LDGWTLOMH M

@®
@

Quuwnr IUPAC 38lan-
LpTeuLomest Gluiwi
(@  Unnilunium G  QuerraefNwe
()  Unniltrium ()  eorprerSluwid
(©  Unnilhexium (i) efCumTeglwib
(d  Unununnium (iv) LmibevLm_ -
g WILD

@
@
6
@

(b), (i)
(o), (ii1)
(d), @v)
(@), ®



162.

163.

164.

165.

166.

167.

Quenéaflen 2 ampblaned smpe| wrdledlufer
Kp wdliiy 5.12 K kg mol~ 1. Weruigafl
Sors sarblummener Gsrewr 0.078 m
Gomeoredliy CLicnEer senyaedler 2 anmiblancd
STLpe]| Lomled :

(@rer(h H&Lo LieTal eUenT (P(LPENLOUITESEELD)

(1) 0.80K
@ 0.40K
3) 0.60K
4 0.20K

Epsarl elemearuier sriuaier &8 -
aGarhm erameniley crmLIBILD WIHDHLD eremer ?
CH,,(g) + 4Cl,(g) — CC1,() + 4HCl(g)

O 06 Q(mbg +4
2 —4@6'1) (@@'Egﬂ +4
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