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BENHNLTROBEZ AR S N,

SARTER © 8.3x10% ParL/(mol-K) W EE . —273°C
THRHTROEE : 6.0x10% /mol

EF¥E: H=10 N=140 Mg=243 Cl=355

KROXE (1) & (1) 2#%%, B1H5HTIERREN,

(1) A A AMIFNF—ZRAKTRTEET 5L, —RIIETERNRENHOR
EAFACTRIVE—DIEL, REXE, TIVHYLBTEOHAIIL > Na > K
> Rb > Cs Th5. LzhioT, ZZRRLAETIVAYSBLROHTROEA T
SRR, TORKOR SR THs., i, FAEAZOT
ETHET B LB/ A AT RILFE-DNRENDIT TETH . It
% DEFOMETIE BTHD, TOdTERETIEMEED I N, £+
CIFNF—RETFOBREORES 245 L TEERFETH M, , KEERTICBITS
$BO KRBT DN TIEA A AT RV F— OEFE G S HBT 5 Z LI TERWN,
—%, BTEMMNL, ZOENKEVETFEEBETEZIR> TEELLLTL, 1T
TLRTKRERMBEER>TNS,

LA MIRNE—EBTFENNEND 2 DO RLVE L, BEFEETFORAE
DB HDTHD, TORZEIRELDRERFTRR>TVD, ZOZER, EFEDS
LOREIBNT, BAICHEST2EBTF 23 EMIsREVETIILoTERD LW
SZEEFBELTND, o, ETSREETHEEISHT2BRIORE: L TERRYE
END 5.,

Bl 29 CHTIIE D TROLT, W B TIRE D AHEORE
DE&HEETNENEERE W, T, Z2H CHTRHEDEFZEOND 8
LD 1 DRATHEROKT 2O THAZI N,
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M2 AAMIRNF—ITDODNTRREZLELT, FORENESTNDEHDED
ME@L VIR TCEATHRERMOBZZZOTHAIRIWN,

O BEFNEARETZ |EROESND EZICHRBT2IRIIF—TH 5.

@ A F M FRINF—RREVFER T ITR0IT N,

® FRUTARFOAFAMLXINF—% Q kI/mol) ETBERRDLIITH
N5, Na(@E) — Na* (&) + e AH = @ [(kl/mol)

@ —RICEFEHMNAVKEVWEFIZE, 13 MRV F ARSI WERDRD S,

® KBREVFULDAF NIRRT —2LET S EKEOFNAEN,

13 1mol DAFHEREDAFT I HEEZIKL T, IS 503> (&F) 1275
DIZHBERIRINF 2B FILRINF-E0nS, BTFIXINF—2EEHETS
DIIXRETH 20, "ADERZEFAT S LEEAOREMEFRIAL TEHETRD
52 ENTES. MIRTRMED Na RFD1 F AT )V F— L L[4ED Cl /T
DEFHEMNT, BLONWKDOPOBREOL I I E—DELERZTRERNWT,
{7 b U D L NaCl D F TRV F— (kI/mol) Z3RD, ZOEMED/NKE 1 422
ERA L TEETEAR I,

Na (&) D1 F AL T RIVF— 496 kI/mol AH = 496 kJ/mol

Cl (&) ODEFEFMN 349k)/mol AH = -349 kJ/mol (*7:1)

(¥7£1) BFEAOARZEFIEFZ 1 HZUROZEERETAIRINF—1DOT
AH DFHBWIHIT/ 5

i Na* (&) + CI' (R)
A
Na (%) + CI{&)
- Cl, (%) D& T 3L F—X 172 |NaCl
ol Na(®) +12CL&) | AH = 243%12 K ¥
5 Na (@) oR#I> s E— |2
V| Na(@E) +12CL (&) | AF =921 I
E *
NaCl () © Vv
ERISF Y- i
AH = —4111J
& NaCl (&)
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(I) ZEBRJBLERINTW: KGOS FEORIE I OREBOFIE> TR, A

FH (R 69 °C) DA TEZRDLIERZITV, EBRTEOSNESTFEDOEES TR
CoHu M SEBSNDH TR0 EWSHEELET S LT, ZOHEOZ Y ERFTT
5ZET L. ERIITRTREKFTTY, KRKER 1.00x10°Pa Tholz. B0k
WER D, IR T T A INOKHEDIRE, KIBITRIT T2 & EIKROREIZELL,
KIBIZEITTNWRNEEZTERITEL WET S, 28, KIBITIIMBEENDODNVWTHED,
80 °CEA LD —EIREICR=N, BRIZ200°CTHok. £/, LET T AIOEHEID
360 mL TH O, RECILIEFEERMIIERL TLL, EBRZBL TABEEI—ETH2
E9 5, [ARITITRTHEIKELTESEO2DHDET 5,

<KBROFIE>

(i) BEWAEBOIEIZIAARXTINIZULBEHGILZE T (K 1) & %fH
LT, Zo2k GLEZ7SAa, 7IIZTLAERICHITL) OBE (g) Z#l
#L, w & LTRELE.

(ii) MNETZ7SAIITHEK 8 mL DBREDODAFY U Z AN, TIVIZULBETHETY S
ZAIADQOZEBN, wIALATED, TIIZULBICIES TR RRZ2HIT,

(i) (i) DIETZ AT Z—FBET RO TZKBITERSULDTEEL, MEAL L
( 2) °

(iv) FLETZSAIRNDAFY > (&E) NEHERELEZDOE, 230F0OEEHEL
TKIBICEB I BEFOEN—TFIZR o TWAZ LEZHERL TMLLHBED 235
72T A, 87.0°CTHo7~,

(v) NEZSAAZKBENSIWMOHL, SAMIIZDWTWEKELSERD, BRE
THARRELIZED A, NFHOEENRRINZ (K3)., ZOREOEK
(PVIZULBEEBILEZMIZEZORET S AT) OHEE (g 2HIE
U, wa &L TCaedk L7z,
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M6 ZEBROBBNOSKTETOIETY FIAINOEAEDOKRTZK 4-1 DEK 4-6 12
BRICE LUz, IFO/NIVNE () IRZBKEBRT D0 FERLTBD, KEWN
B (@) IINFH U HFEERL TS,

M4-113K 1 oREEEZRL THD, TZTHRAEL THhSEDOAFY > 2
ZATIEZEED S, MBEGETDEM 4-2 NE5K 4-3 DX D ITHREDATFH N
WEICERL TR ERD, TIVIZULBORDS RN LHEN, RE7BA
#ﬁyﬁﬁ%ﬁwémfw<o9“KM®44®&5KWW@«#ﬁ>ﬂ?NT%
FLTIHET S AARNAF Y RBLEOATHZINS, RROFIE (v) 12HHH
THONR A4 THD, ZORBICKEOREABRAXEEHT 2., |

HRFTHETSBETH 4-5 OXDITAFYREHET 5 & & BTN
K7 SAIRIZHED, BEIIICHE Y S AIWNAEIR EF UREIZRS (K4-6) .
B 4-6 2’ 3 DREEERL TS, K46 ITRLAELDIZERTHOIANFT > O—F
WBEAEEZoTBY, BIKE ORICKIRFEFENRILL TWS ET 5, BLEEBEERX
T, DEQIZEZRIWV, 2L, "NFYOEKEL 20 °CT 2.00x10*Pa &7
%,
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4-1

(1) 20 °CTONFY > DOEKIE 2.00x10°Pa E&E L WEHD 20 °CDZEE 360 mL D
HE (g) 2k, TORELEIERF 2 M TEERI W, 7L, 20°C, 1.00x10°
Pa D&M T T, 360mL OEKDEEIT0430g & F 5,

Q) EBROHR, wa—wi1 = 096 g ThH o7, 20 CTONFY U ORKIEDEZE
BLT, "\FHOHFREERDEN., AFHCOENEEE M (gmol) &L
T, MERDZEDHDOREUTOISICETE. =W | 4 | | 5 | Bk
2, BESCRICRENERERMNOERAOKEDS S, BlhbDE
ANTREZREERIV, 28, M3 BV THEEDOAFY > OARFIZEE L
Tk, £7=, 3ELTASNEENER M (gmol) D% CEETE
LHTTEER I,

0.96+ | F |)x83x10°x @273+ /1 |)
M = g/mol

F |x360x10~

Liﬁ%%‘fﬁbf M= 74 g/mol
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7 ko (1) £721F Q) DX RHSNC<RBROFIE> EB0 0REZTDORN
S ET 5,

D) FIE (v) TBWT, FLET FAIRIAFY L OBENZADOD T NITFES
TWieR, BREEOEBDZHAT, FIE (v) [TEALE. TOBEDIMITT
<EROFIFE>EBVDIITo7.

@) FIE (v) TBWT, KBNS HET I AA25IEHTeHE, KT S A
XK DTTHATHHL, "NFHRENEMRL 22 S 2HREE, FDOD
KEHERD, TSIIOREBOZEOHEERE (g) ZREL, TOMEZ w, & LT
Lz, COEERNETIADRERID BB, NHMOKUEDIRE D ER X
VRN Tz, TOBEUAITART <RBROFIE>EBD T 7.

(1), QDZFNZNIZDONWT, <KRBOFIFE>S BV ITHRMELZ L EEHXTEY
T HHEEDOHZ2DHDEONE@LDTRTEAT, BEMOESZOTHEHA
REW, 2L, 3%, OITBWTIEFE (v) OEBOERETHIITHIEL
FREZELTED, QIBWTIXKANSIET I XA &51E LT TEHD DK
ERERSOTTSOREEZEREL TWDIEET S, £, RITBWT, LET S
A DRI EET HWEDOANFY > OFEBETTOHEBICED S TERT DI ENT
&, NET T XAINOEKEDOEIEILEIZ 360mL & T 5,

K3 OEEDER (w (g)) DfE

M3 DEZDAFYOERIUEDE
K3OIETZTXAINTEENZZBROEEDE
M3 OHNETFIAINITEENDIANFT OEEDE
X3 ORNET T AINOERDEDMHE

@ ® 0o 0 6
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ROXE (1) 75 (I 253, M1A5ME 10 1ELRS N,

(1) REBXOTARE 14 BBTHHSBILETH 2. AUTEOEETHS
M, AWCHERRRIWEE] 7T | End. REOBEICES<O [ 7 | 2B
D, ZO—DOTHBY I YELRIZ RN LIRW =D ICERBHATH S, it
EJoY Il TH5 i3, ZRORBEFVEAABRICEERICB XS
B 5N TRIAICE > THESY, MAER--HiEEE 3 BEOEETSH S,
DE—ALD BN S 725 HFED BEEL, Zhid EIEIEN S,
51z, RED IZ1E, Ceo, CoREDHFREDDHRRSFOHD, 05
[ F | emiIng. RERFBICIARETREDICENARIC [ A | HOE
FELHL, COBFEAVTAERETFONDY VETFEOMICHEREERRT 5,
—%, AU W IKCBT 20, @BTHRICHEINITRELTAIBIVENS
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3] ROEXEHZAT, UTOMONICERIZEL,

[1] In the 1990s and early 2000s, technologists made the world a grand promise: new
communications technologies would strengthen democracy, undermine authoritarianism,
and lead to a new era of human *flourishing. But today, ()few people would agree that the
internet has lived up to that *lofty goal.

[2] Today, on social media platforms, céntent tends to be ranked by how much
engagement it receives. Over the last two decades politics, the media, and culture have all
been reshaped to meet a single, overriding incentive: *posts that provoke an emotional
response often rise to the top. Efforts to improve the health of online spaces have long
focused on content moderation, the practice of detecting and removing bad content. Tech
companies hired workers and built AI to identify hate speech, *incitement to violence, and
harassment. That worked imperfectly, but it stopped the worst toxicity from flooding our
feeds. There was one problem: while these Als helped remove the béd, they didn’t elevate
the good. “Do you see an internet that is working, where we are having conversations that

are healthy or productive?” asks Yasmin Green, the CEO of Google’s Jigsaw unit, which was

founded in 2010 with a remit to address threats to open societies. “No. You see an internet

that is driving us further and further apart.” What if there were another way?
[3] Jigsaw believes (2)it has found one. On Monday, the Google subsidiary revealed a

new set of Al tools, or classifiers, that can score posts based on the likelihood that they

contain good content: Is a post *nuanced? Does it contain evidence-based reasoning? Does |

it share a personal story, or foster human compassion? By returning a numerical score (from
0 to 1) representing the likelihood of a post containing each of those virtues and others, these
new Al tools could allow the designers of online spaces to rank posts in a new way. Instead
of posts that receive the most likes or comments riéing to the top, platforms could — in an
effort to foster a better community — choose to put the most nuanced comments, or the most
compassionate ones, first. _

[4] The breakthrough was made possible Hy recent advances in (3)large language models

(LLMs), the type of Al that underpins *chatbots like ChatGPT. In the past, even training an
12 '
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Al to detect simple forms of toxicity, like whether a post was racist, required millions of
labeled examples. Those older forms of AI were often *brittle and ineffectual, not to mention
expensive to develop. But the new generation of LLMs can identify even complex linguistic
concepts out of the box, and *calibrating them to perform specific tasks is far cheaper than
it used to be. Jigsaw’s new classifiers can identify “attributes” like whether a post contains
a personal story, curiosity, nuance, compassion, reasoning, *affinity, or respect. “It's starting
to become feasible to talk about something like building a classifier for compassion, or
curiosity, or nuance,” says Jonathan Stray, a senior scientist at the Berkeley Center for
Human-Compatible AL “These fuzzy, contextual, know-it-when-I-see-it kind of concepts -
we’re getting much better at detecting those.”

[5] This new ability could be a watershed for the internet. Green, and a growing chorus
of academics who study the effects of social media on public discourse, argue that content
moderation is “necessary but not sufficient” to make the internet a better place. )Finding a
way to boost positive content, they say, could have *cascading positive effects both at the

personal level — our relationships with each other — but also at the scale of society. “By
changing the way that content is ranked, if you can do it in a broad enough way, you might
be able to change the media economics of the entire system,” says Stray, who did not work
on the Jigsaw project. “If enbuéh of the algorithmic distribution chaimels disfavored divisive
rhetoric, it just wouldn’t be worth it to produce it any more.”

({44 : “The Al that Could Heal a Divided Internet” April 15, 2024, Time & ¥ —8f &%)
(Reprinted from "The Al That Could Heal a Divided Internet" by Billy Perrigo. From
TIME. © 2024 TIME USA LLC.. All rights reserved. Used under license)

()
*flourishing: ¥ *lofty: i/
*post(s): A *incitement: 75K

*nuanced: =27 X (BB ER) Z2EATWVS

*chatbot(s): TF A MR EFF2E > THMTRFEETOI /0S5 A
*brittle: BEVY *calibrating: FRET 5 |
*affinity: A *cascading: BT 5

13

2346



Bl T8 Q) IZDWT, £5 LT few people would agree 72 D%, B¥#E[2] Tk
RENTNSIARICRIL THHALRE W,

B2 THEE Q OBEFALLTHTENTVNEHDE, BRERITRRNENTND
ABIZHILT 120 RRETHBALEE W,

B3 T#HE (3)largelanguage models (LLMs) 23H D, fERD AL IR WNWRFH %,
2REBALREN,

B4 THE @ Z2HAREIIRLEIWN,

(2346
14









k.
.

o

s~ ow

o

N

STTERE (2025 FE) Hkis
AO AR (27BN 115

EiLABRORME

ASFE6EILA2HE

GRS, R ] R
1 A B R U
B R B
DN 9:30~10: 50
HOH R R 6~
BREHMHEER (80 5)
n O ¥ X

HRBREROEHBHDET, o THEMRFI, MBERAK ZRVWTIRWI R
Ao :
ZO TREMRF X6 _X—TUHEd, R—VOR%, HRIARAOEST R ERS
STEFEITIIHR LH T E I, RFFREIN IR0 TL I,

(R oftic, AR, TAEHAK 2EFLUET,

fRZY, LTBHE v —T7 UL hE) TRAL, R—_y - HEERY
ZEAL TIIWTEREA,

M AR OSBREEERH (LI oX 1HED 12, BRTICSBRELRLD
SR EEEEIT &) LHFETEDLLIICEALTLLEE,

R, M9 THERAK OREINZEANCEEALTLIEZ N,

R THIT THREAR 2ZEIRLETOT, HHF> TV ERA,
REM-Fl, [AFAK TEBRoTIEEN,

A246






———ZOR— VI EE———



UFOMWIEL X.

(1) H¥RC :y =23 - 322 & X 5,
(7) C LORAR, - 3t) BT 2BROAERZ t AWTRE,

(4) aZFH,LL, a#12F 3%, RP(a,—3a+1) 25 C W HEROAR
B, Bx582AKTH3Zint,

(2) 2OV TOREK 2z - 1| Smr+m— 1 HEEEZ D DX 51T, EDOEHK
m @{Eo)ﬁﬁ@%i&b J:o

A246



FERD LS, OA=2, OB=0C =1 DHE
71 OADB—CEGF 3% %, #4% EF OH &% M,
#R7 OM &#57 CD OX R % P, TER C 2 5FH
OFMIZFA L7ERL OFM DX EZH ¥
%, OA=a, OB=0, OC=ce B, LFOMH
WIZEZ Ko

(1) OP % a, b, c2fWTHE, %%, OP:PMERD X,

(2) Ol % a, b, cEAWTHRY, %/, AHEFTEHOFM LOY Dk > B

b3 0%
(3) =ZAF OFM O S 2R X,
(4) = OCFP OBV 23k X,

A246



HTROMWIE L X,

(1) a2 +1% =4 & ity é DA HDEEE R X,
(2) ROEGTREROE TR D % ETE I HRE X,

zy 21
2?2+ <4

(3) (2) TRDLMBEH D OHEES ZKRD X,

A246









4.

5.

6.

7.

S7EE (2025 FFE) FibKkE
AOAR (RETLEK) TH

JAraye=m k== - /
ELARQ HH
FME6EILH2H
LRESE R .
ERERCTN| mmwm | mERTR
E R R E TR
o 13 : 00~15 : 00

AR AT 3 i
mELwR ey  (1209)

2B ¥ R
RBREHOANEHBET, ZOHBEMAVTIIVTEEA,
o, TR 3, TRARE SHE, [AERE 2HBA-TOET,
EERROE, <BREE1>, <BRE&E2>, <BRBEE3I>O3WPLRYET,
¥ SBRIEE1~3>0) 50020 BRL, MELTEEY, 2 08RLEP-o Tk
DL, KBERDET,
% B> OMERE 1 AOFEMIE, BRogEr ) THATIES,

BIRT D BE BRLZVGE
RRI S
B|RLEL
=D, HIRFERAOETR 2 ER Do EHB/ITIER LHTLLEE Yy, MERFORFX
RINEBNTLIEE N,
B, LTRINE (T —TRUVABTE) TERAL, R—AXy - FEERVEFERLT
FnirEwA,
MREFRK] X 1KIC2Z 1 FIOFEOHIE, SNTRZRELFUSRESESZIE-EY
LHFETED LDIERALTLIEELY, Eﬁbfmﬂﬁﬁgoﬁmkbiﬁ ﬁﬁﬁﬁa)\br
IEXW,
gy, 7 TERK OREINEEFMCEALTIEE N,
REBRETHIX, TEERAK BETERLETOTELR> TUINTERA,
AETE, HERF EC TAEHEK IEBR-oTLIEEY,

B4



AR 7B (2025 EFE) WAL K

AOAR (BeflEik) I

G611 A2 H

SR R . R
=287 8 OB R R 24
E % R % R
o 13 : 00~15: 00
B RREETR E E 19 s
BB R TR (120 53)

- B2456-



H1DXoic, £ 2L OMOABENIE, FREEk, BREL OETHhEA
N, IXho—EE MR OLERKICEE L, MBIEE m O/NMgE A 2T +i) 72,
NE A ZREORD HRNEICEE LS HEET 5 TENBTE, ML
ETHI e, /MNhE A OEE L ITHROMHESZ BB FRICBRET S
HEE LD, T, HRREBEEINL TRLT, KEDOENCL D HEE LR T
X, MfE A OREICPHBOKRE, HERCITROER, BEOZEREII
BETEXZb0L L, BEAMEEOKRESZ g L5, MK A OEENL, 1T
BB EITHEOHER I TOEMETEE LD,

DTOM1~3IE %2 &, BEIIBERBROFTEDHGINCGEAT L, £/, #
REZT TR, BZHFOHEOBERLRYE,

1 R20X5ic, MIkA LIThBA-=AE%, ThoEESNE-EEF
CUCAERICREICES &, Mk A ZITh L P EA TS AE IR
L7 :

(a) IXREF k%, m, g, LZRAVWTEY,

(b) Motk A %, A T1EMZTUEROBREONE E TEHENIRDLETF S, &
DEEDOHNTIDOLIEEW %2, m, g, LEHANTERYE,

(c) IERRDBAREDLEN /MK A 8T T &, /INpIEITE X4 T
XRBBEREND LIETHATEMBEZ BB L., ZOLX0/NNIE A O
SvE, m, g, LOFNLOMERLDEANTEYE,

Y VY U
M A I
iTh M & INgtEA - NOEA @Y | o
J k Fh =
) 2L g
"""" Ko
X1 X 2

B2456



M2 WwiZ, I3DL5Z, ShEEIZKFEENDDOE I 2L OALE ISV VB2
B fHiF, £ 08cHE O ESE R Y 17T, /MK AZIZROREAD L D
ArBIZEIE &Sz, B THIIAKERm O LT MCEENLTEY, MfFEIZ/h
WIEA L L HICHZ PDICHREERICR > TRODLNZEETE 5, BIONE
FREEROLLT, KECEMER2ESL LT xh%, ShEICEME2IELLT
yEiZ LB, HEBLOHD xSy, yESDEDHEZIZZFNEN x 8, vy
EiOEDME L5 5,

F0%, BEMO/NGEB %, AFELETxBOEDHEICEHS V TH
RO TEICER SIS, ER%, /MR BITER L L, BRICB W TR
B AAHMEICE LWL, 20BN TORBEOBE RERTE 5I1EL
wL, FORUNRER%E At T 5,

(a) EERT/IIEB BZITT-HEO xRS I BIOEEHDOHD x RS F &, *
WENM, V, At DFENLRLERSDEZHAVTRYE,

(b) EZET/INIIE A BNZIF B D D x 585 f %, M, V, At & IV THRE,

(c) BREHRD/IMIEADESV %2, M, m, VZRHVWTEYE,

X3

B2456



3 f20/k B OFERORK, Fik L/ Mk B 20 R\, £01&,
B4DE /MR A SIEE Y THEL & BT, yEERy=-LOE
MR b2 EE LR T,

(@) /MR A D x JEEER x5, D& X, MK AT 6L D x B4 EB X
Wy s B %, ThEtux,, m, k, L OFNLLERLDEBANVTERY,

(b) IR T D L, AFEOERNIZEKRERY, —BEHEL TR HBDTE,
ARESENIED TRORMICENSRRICRDETCELLERNt BLWY
BNBREREROTZLED/NPDIEA DX EEX %2, ThEhum, k, v, L
DOHFNHLERSDEAVTRY,

X 4

B2456



K #Amb 5L, BE LR DKOKBEZLVEOERINER D, KEORR
HEEER I D OERTICATT 2 KA E BT ONTE 2D, FEik] LER
- D OFKICBT DEOBESIZZENENV, VL (VL <V)Thd, 2B, 2-O0DHE

WOBER @I FET, BEHRECRHTHEIEE 2R,

UTOM 1~ 31L& %2 &, MEIIREREOFTEDBINCEAY X, £, #
RIZF TR, BAFOHEOBRBL R,

M1 EM1ok>ic, Hi% 1B 2MEN 4, OFEEA, k125 AHEA
0, CEEREICAS L, BITA 0, CHITL CHTICHET Lz, 125
B TICEAT S W ORL X 2R3 5 (IR 2 REID SV TR L,
I I CTORED—HEERTRL NS, BHLRZKOFMIILERL, %
DL EOKEEEDDEOFR 1T BRI OBITE (EREHTE) n
%

sin 6,
n= sin 6,

LEERT D,

() WED, BEO, WEO ORI I35 5 BT & fRss AR B H X AT,
ReE 7 A B 2 SR L
(b) BRSNS, ERIOWEL, %, 4, nEHNTRE,

BEO
FEO \
,*',"'
A
KEQ L
-\ B2
it
R T mmI

B2456



Ri2 M1 ERUMEERIT SEROIAHY, R20L 5, EROERIZ2OOR
Uy FS, S, DHLABEZDERTEL I TWVELESE, @EINTAY v b
20 LIZTBENIABICER L FTICL ) L ODEW 2BV, 2O0DX
Uy NORRIED T, £OZTEL# (Fuldh) LEWLORSZFEMRO L
LTCEWIZIR>TxEi%, FLEIZIR - TCyEiz L5, xBOEDR XX
S, B S DMAE, yEHIOIEDOHXIIRAY v hOHABENGEW O E L3
%, 2O, 2 ODBEX, x BT HFENIXTSRIENY BH 5B,
BEW LOxBEENPXIZHDHIREP LT5, KAZEHLLHEOEE [T
HEBMADOFEFRIIn TH D,

I 226 XY v MZA > TEE A, OFEFEE 0 ITIC AT
¢, HEOT2o00RY v MoAULTZHEBESTH LR,

(@ AU RS, S;bAELUEEDY, RPIZBWCHAMAMETERYEBDE-

T TD L EDEMHRE,D, L X, 4, n BIOEEM(Mm=0,+1,42,43,--)
ZRVWTRYE,

(b) RI2 (a) DB EHZTHOBIIERTH D, D=44,, n=140DL X
DDA D KO E, BETEX L,

2ODRY) v Db DHEE BEW

\ 4

\ 4

g
..

X 2

B2456



i3 R3D&Hiz, B2\ T, BRI DEEDKE —RRIZ x IO EDF X
WCHEEX v TR LTz, AUy MEFIZBIT A KOFENOIELNITERTE 5, 72
B, BHIOFHKIZBITDEDOESILV,, HEITA, THY, §, & 0DOHD
HEEE £ L35,

() Sy D OlZMmd-> TAEUKEEIL, KOWHIZE > TEW EORP I
EELZ, S 25 O Il > TEUTAKEROERHED y oD kE &
V, BLORP OxEEX %, ZHLENV,, v, L, L OFPLBERLDE
AWTERYE, |

(b) S; MHLAELTHP ICERELZKERKE, S; OAEUTRP ICEELEZK
HEOERY OFRFERTLOLE L TRLEINRLOE, RO (H)~(X)D
o 1 OBORBETEL L, 72, BAFEBZERICHAY L,

(B) MR RNEEDHRO LRI LI ICENBFENAETERY BRDE I,
(W) WA NEZDHRO LRLL D ICEBHFNAETERYFTFTOE I,
(9) BOMHEENPRHE L HIZET D0 5720 ) BEL S,

() WHBRRNEEDHRP LR CMHEETERY, vIZX>oTERY FOk

FiIEDL 5,

2oDRY v kDb BEE BEW

A 4

\ 4

R |

.
h 4

X 3

B2456



%wﬁkzﬁ%FTﬁA_owT%zé BRBITIEGIE p O—REBMET
TEXTRY, BENOXY Y7 (BROEVWE) IESE - DHHETT, ¥
NAEREDHZY OBIEn ThH 5, BEBEOEBICEELZMX 5 &, BHEFITERK
BAROES (BFR) »ohzxi), MEShTED, BREFIIEKENOLRE
AFFELDERICLVEIZHFATHIEAAEZZT, PR TEEGIOLZITD
HEEAANEBDVEST, —EDESTBET S L H12hb, ZOEHADK
XXIEHBETOEI vIZHHAIL, kv (KITEOHHIER) TEINDILDLET
Do ;

CUTOR 1~ 3IZEZ X, BEIRERBROFTEDBIICEAT X, £, &
RIEZT TR, BE2FRHEOBRE bR,

M1 R1okdic, BEL, HED, BITE W OEFEOERED RO
akﬁbwﬁ:@FV%Miék BHEFI—EOEI v TBEIL, K
X I OBRBPTENT, EBERBIZR-TARAEZIEE LTxEh%, BITXHMR
%Ekbfy%%,Lﬁﬁ%E&LTz%%mD,é@%@ﬁ%?m?%ﬁ
RO LTB,

(a) ZOBEEHEOWE b MOEHER %, p, L, D, W ZAVWTEYE,
%)§¢%W®%Em—%ﬁkéwf,%%wﬁém%k@éoit,%ﬁ®
K& 1T, BB BT 0 ICEREONE L BB 2 EEREOKE ST

DT, I=envDW LEREIND, ThHDZ EEZHANT, WHIEE K %, p,
e, n ZHWVWTERYE, |

AR\

VA .

X1

— 10 —_
B2456



2 Wiz, M2nkdiz, M10E fﬁfﬂfwé%¢$u,yﬁ®fwﬁ%
WCREREE B O— 7ok (BER) 2z 7=, EEENE2BEHT58HE
X, GO — LY EZITAIE THHETF %ﬁwﬁ@ﬁibéo
ZORY Tk o CHEMENIC 2 ICTATRIAZ ICERNE L, BkEO TE
E EEOMICEENAELE (F—NVER), ZOz@IHTRMEXICAELE
EENPOCHBEETFRZTA L, BBICXDu—L Y AR-SDESZ LT,
HHEFIIRGEZMZSR1EEDDLT x BN TRMXICEI v TBEIL,
EARRIZIIRE I T OBRS RN, FU x BIEICH HEEEO EEDOE p
ETEHDRqOMODEBEEDOREIFZ/ETHEV, ThoT,

(a) BHEFPZITO e —L UV HDORESf%, e, v, BEAVWTRL, &
DHD z Ry DEE%R, E, AEHLLMTEZ L

(b) Mp&mq TEMOENFE, p, qDELLNTEZ, £7-, BAEED
~OOEHBEEFOEnE, e, p, L, D, V, B, V, ZFFHH\THEYE,

Z / , @
i S S s [
%%rﬁﬁ 7
Ole » X
N

_11_

B2456



Bis &bz, M3nkoic, EEELREL, 2LFAUMET, ESL, BfT&
W, zEA5MOEARS D 25 D' (L>D' > D) I x JEAEL L bIZ—EDEIET
HILTWALDICE X, BEBOME ab MICEEV 225 &, HEiE
BIZIIRE XTI OBFRNFENTZ, T0%, yEIOIEEDOH X ICEHREBE B D—
BRRBESGZMZ, x EEN L DI X OBICHHEREO FHOR ' & TH
DR q OEDEBEEERIE LTz,

(a) x EEFEN X DNBICBITHAEHETFOE S vy %,I'e, n, L, D, D', W,
X ZHAVWTEYE,

(b) x BENX DINBIZBIT ED LEq OBOBEEORETEX V%, I,
e, n, B, L, D, D', W, X DFNLMLERLDEANTERY,

O,
W,
*

— 12 —
B2456



S0 7TEE (2025 £E) BHibKEFE
AOAR (RETELEEK) OH

My

S WESY S H0)
<ZERYE2 >

- w6411 HA2H

SRR R El S =%

E 25K A
W R S 13:00~15: 00
mEKwR Y| (1209

18 ~2—v

B34






B AT T LoT —

B34



BENHNTROBUEZ AWRE N,

SARERK © 8.3x10° Pa-L/(mol ‘K) WHEE . —273°C
7ARH ROER : 6.0x10% /mol

FHFE: H=10 N=140 Mg=243 CI=355

(1] ®koxE (1) & (1) 2%, BI1H5MHTIEARI V.

(1) AFETFNF—2AETRTHRT 2L, —RIIRTFERNAZVNDOR
EAF AT INF—DVNEL, EXE, TIHVEBTROBAIIL > Na > K
> Rb > Cs THB., LENST, ZIRRLETIVHYSEBITROFTROBA T
RO TL, T OBKDRKSHENE WITEIL TH5, F/, AEABOT
HTHET D ERHAF TR E-DRRENDIT TETH 5, T
= DETFOMETIE BTHU, OO TEETHAMEED I N, >
CIXNF—IEFOBEORS 242 L TEERIEETH B, ) KIBERPIIBIT
SBOREHEC DN TIEA A AT RN F—OEE TN S HRT 5 Z LIETERWN.
—%, BFEMMNL, ZOENKEVETFIREBTEZTRo TEELLLTL, 1T
TLRTRERELIZO>TND,

AF AT RN E—EBTFEMAENS 2 DO TXNF -, RFEETORMNE
EDHSHDOTHY, TOREIR[ELOEFTREERZOTVDS, 2O &R, ETFEDS
LOKARIZBNWT, BEKKEET2BTFE25IEMITSMEVEFICI>TRRD EN
STEERBLTVS. o) EFORABETHEEIZHAI2RIORES U TERRME
ENdD.

1 2l CHTREDTROLATE, %M ZHTIRE 2 EAREOE
DELHETNENEERE W, £, ZF KHTEEDIHFEONS 8
X0 1 DBATHEEROEFZOTHARI W,

B34



2 AFMIRINF—ITDNTRRSEZLELT, ZORENEL>TVEH0ED
ME@IV TR TREAUTHREROEZEBEZOTHAIR IV,

O BEFNBARETZ | ERDESND EZICHREBTA2IXIINF—TH 5.

@ 1 F MEZRINF—NREVIFER A A TR 0IZ N,

® FTRITLEFOAFAMIRINF—%2 Q (K/mol] £T2ERADEDITE
TIN5, Na(@) — Na* (&) + e AH = @ (ki/mol)

@ —BRICEBTFRNAVKEVEFIZE, 13 AMETRINF 2N WERD D 5.

® KBEEVFULDAF ML RINF—Z BT 5 EKRDOHNKEWN,

13 1mol DAFERDAAHEEZUHL T, Eod501F> (K[ 1IT73
DIZBBERIFINF 2R TIRINF 0S5, BTFIRIF—Z2EERETS
DIRIWEFETH DA, NADKERZFAT S EEAMOREB/ZFIH L THETRD
L2 ENTE D, MTRTRMAED Na JRTFDAF AT FRIVF—LK[ED ClLEF
DEFERMS, BLONWKDPDBEOLU I N E—DELERTRERANWT, K
fEF b U D L NaCl DT T R)LF— (kI/mol) Z3KD, ZTOEMED/NKE 1 1%
TERAL TBRTEAR SN,

Na (&) D1 F AR F— 496 kI/mol AH = 496 kJ/mol

Cl(&) DEFEFS 349k)/mol AH = -349kJ/mol (*x1)

(k1) BFRENARETVETZ |EZRTR L EERHTHIRNF—DT
AH DRFFIHEIT/25

- Na* (5 + CI (&)
A
Na (&) + Cl(&)
T Cl, (R) DS THRIF— X172 ';‘)ac‘
S| Na(&) +1/2C,(&) | AH=243X1/2 KJ e
& Na (B) OREI>HVE- |z
| Na(E)+12CLE |AHF=92K T
1]:“ S
NaCl (&) ® W
ERT YL E— T
AH = —411K
T3 NaCl (&)

B34



B4 TFHEIFAICDNT, ROMERQIEZRI W,

1) KOOSR EE) AKERT CETERU L THA A 210R35 ET3HE

DT ELERRO LS, 2 kB TIEE BHAE 6 XFTH
FIREW,

2) O"5@DLIBHAGHETEENT 2RV KBRICEBOEKEZRL
2L &, BANBOENIBRIZOR A F O RBATEEREI W, BENE
ZERWERIIBEMIIXZEEZRI N,

O© WEREKBRIZIAE AN
© FiBRHE Sh/KIEIRICE 2 ATz
® A (I1) KIBWITHES 2 AN

5 TFTRIEDIZIOVT, ROMEQIEZARIWV, XL, ERTFOEIEBEED
BIIRDERD ET B,
H:22 C:26 N:30 0:34 F:40 Cl:32

1) Ors@DOHEEDIE, HEDOBENR/NTHEIODZEATHRERDODESZ
OTHAZEI N,

@ C-H & N-H ®& O—H @ F—H ® Cl—H

2) ONs@®DRTFDIE, L DQREFHOESITIIMENHDL, Tkl
TIHEMES T L2 HDE 3 DBATHEROEZESZOTHAR IV,

@ NHs @ CHa4 ® CCl4 @ H2 ® H20 ® CO2

B34



(I) FZBRBRZEBBINTWE ISEOHTFROBIEI O<REBOFIESIZHL, A
FH 2 (#1569 °C) DA FEERDDEREZT, ERTELNENTROMEESTR
CoHu M 5ESNDHTFE6.0 EWSEELET S Z & T, TOHEOR LRI
52 &I LTz, ERITTRTRIF T, KKUEK 1.00x10°Pa TH o7z, B0 R
WIR D, IUET 5 A TRNOKEDIEREL, KBICBWYTWS & E3KBOBREIELL,
KBIZBIFTWARNEZRERICELWET 2, b, KBICIRMBEBRDWTED,
80 °CLLED—EREIAZN, FiRT200°CTHoMz, £z, WET I AIOFHEIX
360 mL TH Y, BECIZEEEAIIERL TLL, ZBREBL TARII—ETH 5
LT 5. GAERTNTHEASZEELTSZES>HDLET S,

<EBROFIE>

(1) BWEZOIET AT NIZOLHERTLAEZREZ DO (@ 1) 2 8E(H
LT, 20&fk GLEYIA3, 7IIZULABBIOHRIL) OHE [ &3
EL, wi&LTRELE,

(ii) METZ7SAIITEK 8 mL DEEDAFY L Z2AN, TIIZULABTHUETS
ZAADOOZBWN, ILTED, PILIZULABICES TN R EHITZ,

(iii) (i) OAKRT T A2 —EEEITR O KBRS LD TEEL, MEL =
(® 2.

(iv) RETZSATIRDOAFY 2 G&RE) BEMBELLEDSE, 230TOEEREL
TKBICRUITZREF OEN—ERXR > TWS I LZ2HRBL THASERD ERA
72EZA, 87.0°CTH o7z,

(v)  XETZ7SAJZKBNPSBOEL, MITOWTHWEKESERD, FRE
THATBELZEZ S, AFHCOEBNEESN (K 3). ZORBOLEK
(PIVIZULBELELHILZMNITEEEONERTSAT) OFE (g) 2HE
U, wa &L TREE L 7=,

B34



At
FIIooAE . N EEEMEOKE
7\
Wi T b a
FETF A
wtED >
NFY
X1 X2 X3

6 EBROBRBNSKTETOIET IAINOZEOHRTER 4-1 N5 4-6 1T
BRRAIZE L. IPO/RNEINHE (1) IBKEBRT 550 FERLTED, KEW
H()EINFHHFERL TN,

K4-113K 1 OREZXRLTHO, ZZTHEHEAEL THSRIEOAFT > 20
ZTMBEED D, MBAZHETZER 4-2 NER 4-3 DX D ITHREDANFTY A8
BEIZEBLTCEHERERD, PIVI 2T LBEORNSEBLKMF LI N, RESBRA
FYIEIBRDEH TN DNITIER 4-4 DX S ITHREDANFY 2T NTH
FLTHET IAINBANFY CELKDOHTHIZINS. RBROFIR (iv) 1THY
THDONK 4-4 THO, ZORBIZKAEDREAEXZERT 2.

BRI THETIEETH 4-5 OXIITAFHUNEMRT S & &EDITERMN
JE7 S AIRIZHED, BRMICHEY SAIRNEREFCIREICRS (K4-6) .
X 4-6 23 3 DIREEEERL TNWD, K4-6 ITRLEZLDITERTHOANTY > O—F
BEKRERoTHBY, BEEORICRIBRPFENRILL TS ET 5. U EZREEX
T, (DEQIEARIWV, ZEL, NFYOEKEZ 20 °CT 2.00x10* Pa &7
%

B34



X 4-1

(1) 20°CTONFH > DORKIE 2.00x10°Pa E& L WEH D 20 °CHZER, 360 mL D
BE (g) 2RD, TORMEZENRFE2H TEERI W, 72721, 20°C, 1.00x10°
Pa D&M T T, 360mL OEKDEEITZ0430g 2T 5,

Q) EBROHER, wo—wi = 096 g THoMz. 20 CTONFY L ORK[EDEEE
BLT, NFHORFEERDEZ N, NFHOEINEEEZ M (gmol)] &L
T, MERDBEDOREUTOLIIETHE. =W | F | | 7 | Bk
2, MEXTICRENERESENOEXOREDS S, kb0
ANTREEREIERI N, 28, M3 BN THREDOATY > OEEITERL
Tk, £/, ELTASNAEEIVER M (gmol) DfEZE CHE T
LHTTEERI N,

096+ | F |)x83x10°xQ73+|_ A |)
M = g/mol

F |x360x10~

ERXEHELT M= 74 g/mol

B34



7 ko (1) £7721F Q) 0L THOHIT<SREROFIE> EB D OBIERITORN
S57mET 5,

(D) FIE (iv) ZBWT, RET T AIARIIAFY > OBWENZIADDTNITES
TW=H, BREFHOHBD 25HAT, FE (v) TEAR. ZOBEUMITT
<EROFIE>EBDIITo7.

@) FIE (v) ZBWT, KBMSIET I AI&5IEHTedbe, LET SO
2XKIZDFTHATHAL, "NFHREEMEL 22 L 2HRE, FDOD
KESHERD, TSRIOREBOLEKDEE (g ZREL, TOMHEZw, &L L TR
BL/7-, ZOEERNETIADRRREIDBHEL, NHOKEDRED=EIRSK
DEN STz, ZOBEDAMITANT <KRBROFIE>EBDITTo7.

1), QDFNZFINIIDONT, <KBOFIFES> LBV ITHIEL 2 L E L HXTER
BT HAEEOH D HDEONEOLVTRTEAT, BEMOESEZOTHA
mEW, 1272, K31E, DIZBWTIEFIE (v) OEBOERETHFITHEL
FREBEZELTED, QRBWTIXKANSIE T I X %51E LT TEH D DK
ERERS> TTISOREEZEREL TWDHIEET S, £, RITBWT, LET S
AARICHERET DREDOAFY > OFRBIITORBICEDSTERT LI ENT
&, WET I AINOKEDETEILEIT 360mL &7 5,

K3 DEEOHER (w (g)) O

K3 DEZEDAFY L OEIEDHE
X3DIETTAINIIEENSEZIDODEEDE
K3 OIET T AIRITEENDATY > OERDMHE
K3 OIET I AINOBELEDHE

®© ® 0 60 6
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ROXE (1) 5 (D 255, M1ASHI0CEARS N,

(1) BREBIOTARR 4 KB 2ELBITRETHS. AUTEOEETHS
M, BWCHENRRIWEE] 7 | nd. REORGKICES<O [ 7 | 25
D, ZO—DOTHBHFIVESRIZ ERNLAEWEDCEABHATH S, %
EJoY 1l TH3 i, ZROBRERFNEAABBICERHRICEE
D 5N BAAFRAICL S THEEY, RAES - MiEE & 5 BAOEKTS 5.
(v | oOB—KOBH 5D HRED BEEL, 2hid LI B,
51z, REO [ 7 | 1K, Co CoREDHTFREDBDHRRATFHHD, Thd
[ A | EmiEns. RERTBIOT A RETIIE DICRIRIC AnE
FEbL, ZOBFEAVTARETFRN\DY VEFEOBMICEEHEEBRT 5.

—%4, AL BIRCBET 21, @BTRCHBEINETHRE L TALBLIVENS
5. AXDEED1DTH? X, BEMEWEDSBOBEHELTANS
5. LA ELT, AXEEBRMBEEVESPANSNTWESY, &
ETIRMESERNESNERALINAVLNE LS KRS TND, HOILEHDH
T, BAOHKEESRADORLYIR S 3K DMEEATND., —F, 7
GEBOMRFIDOERS 720 TWHRHOBIMO LS, Btk [ B [ [ C | »
2RO T > EE DAL EET 5.

M1 ] 7 | 2s [ F | AR EYAENEEERI N,

2 Zei 5 CADHEY KT EEERIV., BERL+, —OF
FEMTRI N,

M3 THEDIZTBWT, heEER0NEENANENBE LI TR -HEE 15 XF
DINTEERI N,
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B34



B4 TEVPETFICETAIROEDOFNSELWVHDEZTXNTRY, BEROEILSE
ZOTHAZREI N,

(a) TRTOTLEDPTRTORERFEOFEFIX, BTEF, BFBLOFHETF
BBATWS.

(b) MEOEAHEF TR, TEREFENVENT 2EFITLEA TN S,

(c) BEBEN 12 XD BN WILREOHIZ, @BILRTRVWILRVEET .

(d) BETIE, BER R ORBERFCHAERIZ12gHDLEE, TOFIZEFEN
52C OBEELNVWEROERAD I L% 1mol EEEL TS,

() 2 AT LENS 17 RITBT2LETIE, BEFESVRELRIELERET
L RIRINT B |

() AICEBTEREZLDOHEETAIATHS 02, F, Na*, MgZ»B LU ARTIT,
RFFEBNPRESRDFIEANFTDODRESIINES 25,
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B34



(I) $D 2 VBRE Fea(C204)s + 6H20 &y ANFH 7 = REAMERT U U L EK
WKEMLIEERICBMZR LR, COBREZIMOE L THRATTRBS B2, HikE
Aol (BB A ERLR) 12, M1 0K CEROEREZRYE, TOLMNS5HNE
10 7R L7z, TOM, MA NS ZRICREOREDPBP SN, TO%, HA
EKFENLTEBRSEZ LIS, BROERNE > TWeR IEE, EROEMRN
HoTWahoHATRERLRD, ERIMRICS<-ZVEELIIGNE. ZO8
BOEMOBE > TWRD o B ITECRBFROYEX, F—2TNTI—&&iF
Ns, KIARBEEDILEMTDH S,
Ebn

HAty

FEA

X1

15 FRELDOAFHS T ReAMEH U™ AOLERE, BT, Bk /1Y
T LD ENHBICOMADLDITEETRI N,

6 #MADOHXPEZ SZED TR, BILBITRIEPREI > TS, ZORIGT,
(1) Bl N/ nR OB OENL, BLUQ) BruENenEoRMEOE{LE,
TNZTNTOEEHOHITIRS > TEEREI N,

(B CIONnS CIAVEL B RIETOHRBOBRICEHDOELDEES 1 +1 > -1

- 13 -
B34



(II) KROEEBE1INSERTIINWTNOERECTRAEZREITSER, TREIHE
LGB RIEDEBRICET 5508 TH 5,

EE 1 WABOICHHRERZMZASE, KUEXNREL K,
EE D WMREET MU ULKBRIIFHEBEZMZASE, KAEY BREL.

EBR3 BT DU LKERICKBIEIIN ST LZMATNERT S &, RIEE
DHBEE Z BFRELE, K& Z ZBoZREDY N AHRBRREFA
WEB I,

EE 4 W7 OEZWA S535g EKICEMNL, NBRIOEMET N T LAZINX
TMET 2L, BENRELS, |

RE 5 T KBKRICAYEIIA Y T AKEREMA TEC S EHRAE
Wwie, SEXERREARY 2BLEEZS, WThOBEABEKROEER
BEHMRL T,

EE6 KX R Y 2AEERET 200~350°CTRIGS®E S &, M EAKNBE
L7

EHT BRESBIYIXIVULALERTRBEREZELS, B TR T LN
ERLUZ. TOEWMHDOI TR T LOBRIEIT2, EROBRAET

—-3 T{%éo

M7 (1) £B2, Q) EB3IBIUQ) B4 TR >EEFERBOAFT EFER
WEERIBERZE, THENRERONSB)ITEERE W,
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B34



M8 EE1, EB2, EBRIBIVERITEELEZQ Q&KX Q &Y, 3) &
HKZBLUME) BREZARETTHETIDIIEDBE L AER, TNTNRD (A)
M5 (C) OFNE 1 DT ORY, ZORBEZNETNHEEROMLS@ICEE
X,

(A) KEE#HR (B) FHEH: (©) LHE#H

M9 (1) EBST, [BY Z2BLEEZICRIDARIGDT A > 28 EnWEERE
REEEXLIN,

() EBR 6 DRET, BLAEL TR WEMBEOHFREZEX I W,

10 ZEBR4THEAEY >EZUARTRTRBLUTERNER LUz ERLEZERZ
TRTHEALT, BEHEROSEI XL ULAZAWTER T 2702253, %
REXITRTHEEIN EFRLAEZBUE TR TLOEER (g) 2581, O
EEEHBFIMTEERIN, b, ERIBIVER 7 TEEFLZEN1DOD
LERISEOBIRI B HDET B,
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B34



KOB 1 ASM 4 IEARE N, BERXERDSNEHSITL () Kabo
TEEREN,

0
OH

(#1) | H
AN -
C\
H

M1 BELEAEYWOHBEIZDWT, (DNL@IIEZXRI N,

(1) CsHiz DERACKBROEEREEOH T, HFREICTZENNEDBHRD
BEbEVEEEKIZEND. TOREROEBEREZERI N,

Q) TNI—INNHBREDOHFEZRFDRIKFITHERTHRANE VOIS FHEIZ
EQLISRHMEERAND DD, TOMAEEAZETRDBEYRENEZZER
=,

B) A¥, TFL, TEFLCOHFTHRODATZERELZEILLT, BRXD
EERTITNEL, RVKLOVFRIBBZDEIEND. LEVOBHEHEZREI N,

4 TF>, TFL, TEFLCOHRTREIHEBA )T LKBRIZMA TS
FREANPZENOIIEND, LEYMDLHREZEZZI N,
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B34



M2 ROEEVA)NESE)DHT, FOFKELNSG)DFNTIUIETIIEZLE
YR, HEROEZLTIREZOTHEHARIWV, 2B, FNTNORBIZBWN
TRREZ 1L DEWEES RN,

(A) CHsCH=CHCH2OH  (B) CHsCH2CH2CHO  (C) CH3CH2COCHs
(D) CH2=CHCH(OH)CHs  (E) CH2=CHOCH:CHs

(1) BERAMSML T T OeEmzEGZ 5,

() FURBIUKEALT MU T LKERERKIGS T2 EWEARRPEL 5.
() FERRERETZHF> T2,

@ T7x—UTHREMATRD S ERBILBNTES,
5 A-bITARBENERET S,

M3 ROFEBORKIBTERT DILEWANS EOBEXEEZRI N,

(1) x&>&kﬁ%@ﬁ%@ﬁé%t%ﬂﬁé%%?é&ﬁ@ﬁﬁ%f%ém%%
ANE/ESNS,

Q) TEFLUVICHEOFETTRKEZMMEES LLEMBNESNS,

3) MALEZEWMEICISY /J—ILEINZ 130~140 °CIZMET 3 & FREDRIBIT
L0LE CHNELNED, AUREE 160~170 °CTIT S EHFROKIGIC X
DILEM D NELNS,

4) BREBREFEFTIZURYCEMHBRZRIGEED E, KECTULEREEICH N
SNBILEMENERT 5.
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B34



B4 UTOXEZHRAT, TOOBIVQIZEZRIN,

BRACKEER EANRF L EDSHREND T HINR VB (—fHHIVER>
B) RCOOH i EIEIEN, BEWEKRTIEIRICIZH bEEN2, TOHFT
REBDZNHDE , DRV bDE WS, ZORED A |0
HOMANRSBOTTRLBRVEEERTOR [ D | Thy, [ D | A
WVRCBTH D0 TFHIC ENEET D08 2RT. Ml Uk
Y EEESER NSRBI ATIVOREWTH 5. WIEITKEILT MY
T LEMATHET S &Ky r > T Uk 2iZind. ZOMKGE
i EEEND. By U RAKTRUDIZ W HEThDRILAKFEE
ERITRL DR TN BETH DA A2 WH-COONa 50, 20D
ST H & EEbbEOOWEE EnS, v s

KT, BEENMNCLTEESZEICLD EREL OO REF
L5,

(1) Z2HA N5 KASBRLEYREIH I VIMLEMELEEERI N,

Q) EyFRKICEN L EEXICBEEEERS, ZOZEERTUTOA A
EiEozEm | K | & L | RBBBELAL¥EREZANT, 1 U RIER 25
LR E W,

RCOO-  + H0 — K 4 L
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SR TR (2025 fERE) Btk
AOAR (AATEE) T

EHLAEBRO
<ZENRE 3 >

ASM6E11H2H

NV Y ]  ox
s ® BB =R
B 5 8 4R k2 R
SN 13 : 00~15: 00
TR B 11 R
REH R $HEY (120 57)
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LR DA



1] ®"oXE£8EH, LUTOM (1) ~ (8) LHX &,

EEFBERNDNS WY DNA Z2HEALEWSIIAIERNH2., 2D
DNA OBEERNBEZMM T HILEZHBNEL T, oREEECOWEXRIKE
EEBEZHWT, TEO0EBREIToR. REL, TOEBKRTHW DNA %
BATHHI DTS ZI R DNA O KR E 313 2930bp (HEX) TH 3. it
B, TOTITXAIRZHIEEEE EcoRIE XholTHYM L7282 I1T, THZ
(QDHEEFENDON SR WDNAZFEAL /=,

@ 3&A0oxA4r70Fa2—T ABCEHELE.

@ ThENORAr/0Fa—TJi, XA /0ERy hEAWT, BH
k, HEBEAEFRR (DROBCEEEMALD, SLBENEL
L7EDLTHKRKRAFTCRBENKRELIEZMLBWVWERK), THIE (a)
ZHALEZETHIE (b)) OTFFIAI RO DNABRKRZIEZEIZ AN,

® ADOYAIOFa—TIZIdHBEESR EcoRIFIKE, B 1213 H BB
R Xholls# Z, CITIIHIREERBIKR (HIBEBEE EcoRIBIKR & HIEBE R
XhollBM DB B) = ANTz,

@ IhsoXRA70Fa—T0hEELT, E<BEE,

® ®FHELAEIAZ7OFa—T%237CT30 HMFERL =,

® KIEBODNABRRICEFEWEBREREZMA T, X<EX®Z.

@ O 3EKOIAZOFa—THhLHNBORNEIAZ7OERY K
THRY, EREBEBO7 N0 —ZX5 Vo2& (Tx)) 2O
SRVDEFEALE, (R4 O0Fa2a—T ARL—210%IZ, BidL—
C2DEIT, CRLV—C3DBBIIANE, 2, HEWNEDODONS T
WHDNAZY—H—ELTHOEIZANE,)

® CZOBREBEBOTZHO—ZAFIINIZ 100V TI300HEEEL =,

® ZOHRER, XKOMH1OX>IThRo77,

B2346



eo |
2900 o

2000~

1000> I
700-> | NN

300>

X 1

() LROEBRBEN S FTHEBOBEENKADN S 2\ DNA O H 5B
FHK (HEBER EcoRICHIBEER Xl TUBMITS2ILEDOTEINE &
FNZNOHENOREINONZ2H0) 2 FTROAOEICRYE. &
B, DNAWMFZ2HARAALTEITTD 75 X2 RIZIE EcoRI, KW Xhol T Y)W
TELHAERNIZTNZEN1IIFLLARVNDDET 5,

il

EcoR1 EcoR1 FcoRI Xhol Xhol

|200bp| 400bp I 400bp I 500bp l

MR FTEEFOGOTIAIREFEOEIIRDBON, 2T7URNTREE.

MG) THRMEOOHRBREILZOMEOHTEOLIREFRESEEZLT
Wah, 2fTLRTRE.
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M) THREODOEREXKHEBETCT IO —AFTINVICEEEZMZ 5 &, DNA
BAREBEHL TW O, DNAZRBRII2MWEOEEZAE AT, 217
UNTREY.

Bi(5) THEB(e)D HIREEFR EcoRIlZ DNA O # E A5 GAATTC O &4 2 )
TH 2AR UM EINZERmOBEEEMNZ2E T, (EokscWHanri
MbHONBEIICELZE, o TWEIHEEEMNOE L, HEL Z L)

Bl(6) #9420 A ENNS D KIBE D DNA Z THEE(e)D HIBEEEE EcoRI
TYHYET3E, BRBICEMMAOmTOHmaEn h, NEEUTE 12
mMEFA AL TBEHETE X L.

(7)) ErDAAVCEGRTZRMOEL, TOEXRTIAIFZANVNTK
BEICHROAZETS, REBEIBEZF LA AV ZEET S
ERTERW, TOHBZ 2T7UANTREE,

B (8) # ARERENHECTHBEICEGBFEEBAET S CRISPR-Casd & W 5
FHETHDLDNDI LS T Ao, COFETEDEIICKEDRET 2
AT200, TROBWETRTHWT, 4FUNTRYE.

(FE#)] EBEET, XIZVLVFFR#E, Cas9 ¥ 2/ JHEH, 1 K RNA,
DNA
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2| ROXEZH:H, LTOME (1) ~ (1) TEZX K.

EHEBIRBFORRBIEGFOLMABANRC 220D, BERER
SEBETORAADEZ L ETHEDIIBHIENTESD, LL, #HY
ODHHEEOFTIHENEZL2EA/AIE, LEROHITFREB I RTINS
<RD, HRZBIZIBEODEZ LT3 C3EYEN, 2HEEEHE>ZTF%
ZRICIHARZIHEZAHL, MRZE (MOMKEZETS) 2RT L
HNBETHS. BREHEH S L ARKEIKRLRDBODBEZD, TO5E
D—DORHRAMEENDS. I ABROEH BV TRERBMOY > /XY

HBOR ML RO NIVBEORMN—-HKTEHLE, EHEORENEZFT TIE
FoTLEW, ZHITHIENTERN,

M) HL2EYVOHEOCAICETOIMNILELRT AL, KOEHOBRICET
HZMIEBEBLREFBEODE—HOMHARBHRLELIIEELTWS., —HORAK
TIIEREFAELBNHEHEL, FTR2PERTRIERFa L bWEEHL T
W3, #8178 AABB Ok & aabb DA Z2XE T2 &, Fi(MESE 1 1)
ODELGTFHIITART AaBb iZix ok, ZOEEKNEBTFEHEKRT ZEICT
R () OHBANEL, TOMBAMIZ125% THoz,. ZOHAH, F
(GEETH AaBb) FE2XET 5E, F) RS 2R) OXBHBM O,
XEDLDITRBEN, R7ZL, BERETFE AABB, AaBb R E 2 FDHEEK D %X
BRI [AB], AAbb, Aabb /2 £ [Ab]& L T, [AB]: [Ab]: [aB]: [ab]D B T
i,

(2 HH52FTAROEYOHRMBERBRTSIEHIIBWT, BEAWAETH
MHOLEBEERTFHZ SIS U, BRHEKZERITAHAEHOELR TR Z 28347 5,
DM ZRRTD2BEELRKZEZRRTI2HEZREL 7z,

(i) FOROBETHOLZEE.

(i) FORADERTFROLLZREE.

RZL, ZOFAROHEY TRIEROBEFEREKOELSTFIIRALD DN
FENLIHEAEZKE LRV,
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M@3) THE ) OBAFOBEBRAMEGHZRTEREL TEEE (LD
HEEFEOMB) NHoWT 5 RNA 20T 5BEZ2EREMNNAE R
TERWMEEZZOENTWVDS, BREEMEBEORENIEE>TLE S Oh,
217N TR T,

f(4) HRFEDOTMBEROERZ2 FEOENETRTAWT, 670K
TR,
(E#] K%k, KoS#HR, Ko>, KOS BME, Sma,
REME, fTR#l, BEO%, Bk, MR, K%

G BERIREAMEIXROBETRLEZIRZ 2DRKE.

M6) 21 XBOEHTE, RKAZEETAHI Lo THEHDENREBELRS
ftI 22 ERHEINTVS, ZNIEEADBDKREFABFICHEYEIZTRDEN
ZREFELTWD EBZOLNS, ZOREZMNALTHRERTESEEZLN
TWSbHDEMH, 17 TRER,

(7)) 04 XFXFTOEBEFFIIBRARCBVWTESE (DR »SER
LEELZEOARBET S, —FH, X Bk »oB8LEMIERTIR
AEERRBIIRZNTVS, BEF FIIDNAOTOE—F —FEENA
FIf (DNAOEHEEZAFIE[-CH:INRAAMEINE I &) anbd &Lk
STHREMMHEENS, LAL, BEEBEAOFRMER T, ZOEEN
HOEBRIIEI D THAFINIE (AFIVENBEND L) SNEZ2OTEET
FiIEHRLEIND, 20D, THEROKRALTEVWTIE, BEHICHRKRT 3
BEFHAERNCRBE TS, —FH, BEHEBFTRNOBRAGE, AF
WER R ENEBERTFRBEOWHREBIAERFIND., AFIERERFIN
LEEBEBETFREANMNFH NS O3 AEDN, TOLLA%E 2 TURNTREYR.
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3] "OXEEHHR, UFOM (1) ~ (1) KBz &L,

KIZEMIZESD TARAUARBHWETHO, KRLIZEYRIEZTTWITRWV,
KEIDFENNIWED, BEANCEEXCAKREETLS2HESICE, 2N E
MREADHEEOCREZZFALT, KRERNMNSGEREENE K TEBHIE
HZEMTED, TNEBBEEWVND, LML, ofAE IZBRKMEOREERE 2 £

DU CIEBE_EEAEDOT, BELXURE>ZHREEOCKOBE ZDLT AL D
LRV, ZRITHEMDNDLET, BIPORIMIK, oE O MR E M E
EHYUY S TEZLEDOKZEHICBET I ENTEDS., ZLOREFE, ZD0XD
RMBEOHMBBIZEOZEOKEERICERBTEZIY S NNIVENDDEEZ T,
ZTITHHREHR, FORKOHMBBIIZEBICIEAETSZY ONIJEHYN, Z
DY NIVBETHDHDEEZR, TRODERIZT- &,

@ RO NIVEHOEGERZED mRNA 285 DKBKE, 77V
AVAHIINVOREME AICEAL =,
@ MR BICIE mRNAZSERWAKEKZ, OLRCEBEZEAL 2.
@ IRME CITENDY UNIJEOERERZFF D mRNA 28 DKIFK
Z, OLWMCEBZEALE.
@ O~Qn#HEEZLA-NGMEZ, ERTEREB (T 7VAYRATIID
HREROBBEICIIEZFELWVWEK) OFIC 2KFHEANT,
® Tk, WEHMBEEZANLEZRKEZ, WIBEORBKTHED =,
EBRIOH R
SRR AR KEBEDOKNAD, BEHBITHBAL &,
SRREMIRE BIZAKRN A TEHEABERL DN, BELAN- 2,
N CIIREAEERLARANS &,
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ZTO®, TROERIZIT- 2.
TI7UAYVAHTINVORBMBEIC, FONRNI7EZHMET LI KEBRZHSE

T 5HAKE (D (HgCl) *, H{AKR (ID KXHKEBDOMHEZHER
THRLEYMEMEZGAT, KTFNEBRT DEEZFHNTZ,

£1 ERIDOHFE

NI BEBHOD
KoFo0
mRNA O E#ME | HIL/AKE (1) IEZYWE M
Bl 5 HEE
~NDEA
7z L 2L A (7)
2L H0 7z L (1)
7z L HO H 0 ()
H 0 2L 2L (x)
H 0 H 0 7z L (A)
H 0 H 0 H 0 (A1)

B (1) THMB@QOMBECOWBEREREKEOE S EBRAEDOESNE D X
SR HLTVWEhbME LI ICERMITE T,

(2 bEFPOKBROBOBENLEARALEZE, THBOD OEFMOBERITEW
T, KOBENZRETIHRIECVNHETTOBEZ 3 TUATREYE.

M) () TEREC@OYONNZVEBOLHZRE.
(i) MBEETELCAFC2ZHHEL TWBE3ICNIBEOLHTZ
.

fM4) NEOLEMRERTEZ BEMOIIVO—ABEN NG EEMBANLD
HBEWZHBLNDST, JINa—A2/MNGEEMBIIROVAALTVS, &
DEIBLULLKATHRDRAATNVWSON, 3fT7ARNTRE,
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R (5) ERITYONIVEB HNKZEERTEBTHYONIBETHHZ &
BHAITEZ, ERITREERIOERZ2IRETAT ¥ ENE. £ 1
D7) ~(f) ODFTAKLFOEBRBTHAHEENENDHDZE 2 DENX,

M (6) ZERIECEBRICT, ¥ONJVE HBNKEEETERT DY NIET
HBHIEWRFHRATEREZ, L2L, 77UAYATIIN ONEMEICIEBEE
KEBETERT DY ONIJEVREREL, FONRNIVEHIZZEOI NI E
EEEALEZERCTERZRVWOTREHEZVWAEWLWSISHHENEZ, THIIIHL T,
HEIRBREZITVW, FONIJEHNKZEHETERTDIY O NIBETHBZ
EZHENIT L, EQOLI2RERZLEEEZASNSD, TROERZ
TRTHWT, 3f7TURNTREE.

(FE#] W, ¥, BEST. FRK, Aro—X, /M,
Y NJEH, EhOKRMEK, ANTOE

(7)) DTRMRETEZSL, 525 FVECKHETIXNETHS. 2
| F ¥ kETsEREANL.

[ F REEsE s sSWEIhhETEBHL, COoRLVE>O] & |
BRETHOLFBOMBE Lo 7 |[ckads. zoRRE] 7 ok
EREMLLT, RELCH2] 0 |eE#ELTs. BHELELE
| a @[ 3 5 cAMP EWS EREEVEEFHZICEET S, cANP iF
Enicol O EEHEELT, —EORKEREL, BENIKTY -
FUMZNIA—-ARLHREIND, CORRZNI— AN mERICEIETNT
MBERENERT S, cAP DX S afiBRNOBREEYE R, [ > |e &
ENns.

211 -
B2346






ST EE (2025 F£E) %jtj;#
AO AR (ReBZER) TH

R BROMNE

HfMeE11A2H

HEEEE R o B RS R
B R R
. 16 : 00~17 : 30
B # i 14 R—
B 2 = (90 43)
B B H

P
-

RBREBROSRNSHET, 20 FHEMRT), MBEAE 2ELTRVWIER
Ao ' ' ~

Zo THERT BUR—VUHDET. R—VORE, HRAHHOERRER
HoBAIEBUBTEEI N, FFFARAETENTIEE N, ‘

RIEMF) oz, MEERK, TATHAE ZEMLULET,

BBV, BRTEHE Cr—TROVIIVBT) TRRAL, R—IVR - FEER
EERFHLTIWITIERA.
Tﬁ%mﬁjw§ﬁﬁﬁﬁ%m(lﬁnaﬁlmﬁ)tm,unfkﬁﬁgaﬂb
ZREEREERE O EVEHRTESLLSITRALTEE N,

mER, BT TREAM ORESNEERCEALTIZESWN,
BICHERADBBAUMT, BERBTREALTIEI Y, :
BEITFROEENDIEEX, IF5R, ¥R 777Xy bk, B8b1FEL
TEATLEX N,
9. ﬁ&%?&mfﬁ%mﬁj%@Whiﬁmv,ﬁB%onmﬁiﬁho

(BT, TATHAK BHEBR-TIEI N,

E:\D

o

.03 (S n}

oo =

(2346



-—;—-:w«\“—wisﬁﬁ-'——

C2346



ZOR—TFAf—

C2346



ROEXERATUTORNICERREL,

ZEEREDEL L. © DEIEC BV 72T £ /A,

€2346




EFEORME b, Z OWDIELIRNEET EXA,

C2346



M1 FHE () Ot SRTAEEETCHLTHIALEE .

B2 THEE (2) @ 8countries KDWT, XH TRV DMZHHEEINTND, E
DS THEINTWBNHBALBRE N,

B3 T#HE B) ITDOWT, weMET HOEZEEMITRL T, HEHFIIRLES
V3, | '

M4 AXORAENSELWEHBTESZH0%, RO (A)~D) OFPE—D0=F
U, BETEARI WV,

(A) ARA ET 54 FTIHEROEBERENRZ>TNS,

(B) #MAm X OEE BB TH, MENBOLERES EFEOEOMEIID T TH
xhs, |

(C) XEMBETRNALCL ST, BXPTVEST—3aRUTh<, #
RELEBTHEDOHFELHETH S,

(D) ¥FELBEELTHIEROKIIEAOEOKD 5K ITBERN,

2346



S Y P o]  —

C2346



ROEXEHRAT, UTFOMNMCERZEL, -

ZEROBE L. © OB BWER T EEA,

C2346




ZHEEOES L. Z 0BT BEWEETERA,

€2346



ERORL L. 0B BN E A,

C2346
10



M1 AT FRE (1) Avien ERUHRTAV SN TS RBEEBEARS
I/)o

M2 THRI(2)ZAARFBITRLERI N,

B3 TR (3)IZDWT, 72H It should be no surprise 72D, TDHHIZ
DWTAICAL THRICHHAL RN, |

B4 THIE(4)IZTDWT, 7Y controversial 72D, FOEHIZDNT
AICAIU THERICHBALRI W,

5 LAFO (A)~(D)_0)51’5, ﬁ}t@’ﬂ@ﬁ‘%%ofhé&%%”@%%%@%
OB, BETEARIN,

(A) HPALIZERBR U= AX5 0 LA LOHETIEICES,

(B) BAID HPALIZB LD HF auhs Roh oz,

C) BORAEZERDTEAIX HPAL IR L TWA LN H 5D T,
o TEMBEEICE > T BRENRD 5,

(D) HPAI O#HFRNRFETEZMBTHIHKO—D L LT, REFAFPEKOH
moMERBTFENn S,

C2346
11



3] ROEXEHZAT, UTOMONICERIZEL,

[1] In the 1990s and early 2000s, technologists made the world a grand promise: new
communications technologies would strengthen democracy, undermine authoritarianism,
and lead to a new era of human *flourishing. But today, ()few people would agree that the
internet has lived up to that *lofty goal.

[2] Today, on social media platforms, céntent tends to be ranked by how much
engagement it receives. Over the last two decades politics, the media, and culture have all
been reshaped to meet a single, overriding incentive: *posts that provoke an emotional
response often rise to the top. Efforts to improve the health of online spaces have long
focused on content moderation, the practice of detecting and removing bad content. Tech
companies hired workers and built AI to identify hate speech, *incitement to violence, and
harassment. That worked imperfectly, but it stopped the worst toxicity from flooding our
feeds. There was one problem: while these Als helped remove the béd, they didn’t elevate
the good. “Do you see an internet that is working, where we are having conversations that

are healthy or productive?” asks Yasmin Green, the CEO of Google’s Jigsaw unit, which was

founded in 2010 with a remit to address threats to open societies. “No. You see an internet

that is driving us further and further apart.” What if there were another way?
[3] Jigsaw believes (2)it has found one. On Monday, the Google subsidiary revealed a

new set of Al tools, or classifiers, that can score posts based on the likelihood that they

contain good content: Is a post *nuanced? Does it contain evidence-based reasoning? Does |

it share a personal story, or foster human compassion? By returning a numerical score (from
0 to 1) representing the likelihood of a post containing each of those virtues and others, these
new Al tools could allow the designers of online spaces to rank posts in a new way. Instead
of posts that receive the most likes or comments riéing to the top, platforms could — in an
effort to foster a better community — choose to put the most nuanced comments, or the most
compassionate ones, first. _

[4] The breakthrough was made possible Hy recent advances in (3)large language models

(LLMs), the type of Al that underpins *chatbots like ChatGPT. In the past, even training an
12 '
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Al to detect simple forms of toxicity, like whether a post was racist, required millions of
labeled examples. Those older forms of AI were often *brittle and ineffectual, not to mention
expensive to develop. But the new generation of LLMs can identify even complex linguistic
concepts out of the box, and *calibrating them to perform specific tasks is far cheaper than
it used to be. Jigsaw’s new classifiers can identify “attributes” like whether a post contains
a personal story, curiosity, nuance, compassion, reasoning, *affinity, or respect. “It's starting
to become feasible to talk about something like building a classifier for compassion, or
curiosity, or nuance,” says Jonathan Stray, a senior scientist at the Berkeley Center for
Human-Compatible AL “These fuzzy, contextual, know-it-when-I-see-it kind of concepts -
we’re getting much better at detecting those.”

[5] This new ability could be a watershed for the internet. Green, and a growing chorus
of academics who study the effects of social media on public discourse, argue that content
moderation is “necessary but not sufficient” to make the internet a better place. )Finding a
way to boost positive content, they say, could have *cascading positive effects both at the

personal level — our relationships with each other — but also at the scale of society. “By
changing the way that content is ranked, if you can do it in a broad enough way, you might
be able to change the media economics of the entire system,” says Stray, who did not work
on the Jigsaw project. “If enbuéh of the algorithmic distribution chaimels disfavored divisive
rhetoric, it just wouldn’t be worth it to produce it any more.”

({44 : “The Al that Could Heal a Divided Internet” April 15, 2024, Time & ¥ —8f &%)
(Reprinted from "The Al That Could Heal a Divided Internet" by Billy Perrigo. From
TIME. © 2024 TIME USA LLC.. All rights reserved. Used under license)

()
*flourishing: ¥ *lofty: i/
*post(s): A *incitement: 75K
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*chatbot(s): TF A MR EFF2E > THMTRFEETOI /0S5 A
*brittle: BEVY *calibrating: FRET 5 |
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(1) A nuclear or radiological emergency can be declared as a result of an

actual or potential release of radicactivity. Once a nuclear or radiological

emergency has been declared, quick action is required during the emergency

exposure situation. The emergency exposure situation can be divided into

three phases. The timeline of these phases is dependent on the nature and

scale of the nuclear or radiological emergency.

*The urgent response phase is the period in which actions must be taken
within hours or days to be effective; these are the *precautionary and urgent
*protective actions that have been *predetermined in the preparedness
phase and are based on observables and conditions at a facility (e.g. the

declaration of a *general emergency). (2) Precautionary urgent protective

actions are implemented before or shortly after a release of radioactive
material to avoid severe *deterministic effects. The preéautionary urgent
protective actions include the consumption of an *ITB (lodine Thyroid
Blocking) agent, the safe *evacuation of the *PAZ (Precautionary Action
Zone) beyond the *UPZ (Urgent Protective action planning Zone) and food,
milk and drinking water restrictions. These precautionary urgent protective
actions should take place within an hour of the declaration of a general

emergency. (3) Urgent protective actions need to be implemented within

hours or days of the declaration of an emergency to maximise their
effectiveness. These actions include evacuation, short-term sheltering,
actions to reduce *inadvertent ingestion, *decontamination of individuals
and protection of the food and water supplies, restrictions on significantly
*contaminated food and water supplies and the provision of instructions to
protect agricultural products. These urgent protective actions are
implemented within the predetermined emergency planning zones and
distances. Within the UPZ, urgent protective actions can include sheltering
or evacuation, administering of ITB agents, actions to reduce inadvertent
ingestion and instructions to the public not to consume food that may have

been directly contaminated or not to consume milk from animals that may

*graze on contaminated ground. The principle urgent protective action within

the *EPD (Extended Planning Distance) is to take actions to reduce

inadvertent ingestion by keeping hands away from the mouth, not to drink,
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eat or smoke until hands are washed. The urgent protective actions within the
*ICPD (Ingestion and Commodities Planning Distance) are to place grazing
animals on protected feed *if feasible, to protect food and drinking water
sources and to stop the consumption and distribution of non-essential local
produce, wild-grown produce, milk from grazing animals and animal feed
until the levels of contamination have been assessed. Environmental

monitoring should also begin as soon as practicable to implement the

appropriate restrictions on food and drinking water from rainwater where

they may be contaminated to levels requiring restrictions. Following the
declaration of an emergency, specific urgent protective actions can be
implemented before and shortly after the release of radioactivity to the
environment to reduce the risk of contamination of animals. Such actions
include :

» Short-term sheltering of animals

» Provision of clean feed

» Covering of harvested fodder

» Closure of air intake valves at food processing plants

At the early response phase, the radiological situation has been
sufficiently characterized to enable the *implementation of actions that are
effective within days or weeks; these are the early protective actions. Early
protective actions are those pre-established in the preparedness phase and
are based on *operational criteria, such as *OILs (Operational Intervention
Levels), until more detailed characterization of radioactivity in the
environment and laboratory analysis of food, milk and water samples are
conducted in the transition phase. (4) The environmental monitoring,
sampling and laboratory analysis can be used to start adjusting the initial

protective actions implemented in the urgent response phase to confirm the
*adequacy of the controls in place, to provide for additional protective
actions or to remove restrictions. This could lead to:
+ Longer-term restrictions on food, milk and drinking water
» *Relocation of people if they are living in areas where essential food
and drinking water is contaminated and replacements cannot be
provided
* Actions to prevent contaminated food and animal feed from entering
the food chain

ICPD: 2 0 B - P dn 5t E
TR
if feasible : TIRETH NI

implementation : S£{T

operational : JEH LD
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(5) There may also be a need to revise the OIL values and to extend

monitoring and assessment beyond the initial emergency planning zones and

distances to take into account the conditions during the emergency. This

could lead to additional restrictions or the lifting of restrictions on food, milk

and drinking water in certain areas. Consideration also needs to be given to

the protection of international trade and *commercial interests, and commercial interest : FEI3ERY

restrictions can be placed on food and commodities from affected areas until FiltE

it has been verified that they do not exceed internationally agreed criteria for -

trade. The early response phase is the time where other agricultural

*countermeasures can begin to be implemented in order to protect the food countermeasure ; X i HE

chain and to *avert dose over longer time periods. avert : B <

(”Nuclear and Radiological Emergenbies in Animal Production Systems, Preparedness, Response and
Recovery”, Ivancho Naletoski, Anthony G. Luckins, Gerrit Viljoen, Springer, 2021 LW—¥ikZ:)
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