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Name: Code: UKR

NucTrpykuum

e B peyaHHOM BaM KoMIUlekTe oOmemom 49 crpanmil B Hafaere 8 3ajgau u
nepHoJHYecKyio TabiuiLy.

¢ Ha sumonnenne paborsi oTBoAuTes 5 uyacos. Haummaiite pabory TOARKO riocne
komannot CTAPT.

o [lonp3yHTECH TOMBKO BRIAAHHBIMH BAM PYHKOH U KAIBKYIISTOPOM.

o Bce pelienus 3anuchiBaiiTe B COOTBETCTBYIONIME NMONA JIIS OTBETOB. 3anHCH BHE
fiofiell OTBETOB HE NpOBEPSIOTs W He oueHuparores. Menonpsyiite ofopoTyio

CTOPORY BbIAAHHBIX JIMCTOB KaK HCPHOBHK,

o IlpuBOIMTE BIYHMCICHHS, MPELISCTBOBABIIKC NOMYHEHHIO OTBCTA, — TOABKO B 3TOM
Ccityuae BeI MOJIYYMTE NOJIHBHA Dann.

s 3axonuus paboTy, NONOKHUTE CBOM OyMari B KOHBEPT, HE 3aKlICHBas ero.
¢ Bpl qospkibl npekpatuth pabory cpasy nociie komanast CTOIL
s He nokmjaiite ceoe padoyec MecTo Be3 paspelieHHa TIPENoaaBaTenia,

e B moboil MOMEHT Bbl MOXKETE [OTPOCHTE OQUUMANBHYIO AHMTHHCKYIO BEPCHIO
3aAaHH.

44-ta MXO. Teopetuunuin Typ. Odiliiina Bepcin ANA KomaHaun YKpaidu.



Name: " Code: UKR

Pdu3nuecKkue KOHCTAHTHI, (POPMYJIBI
U YpaBHEHUA

TTocrosnras Aporanpo, Ny = 6.0221 x 10% mons !

TMocroaunas bonsivana, kg = 1.3807 x 1072 ,II}I{-K"']

VuusepcanpHasd ra3osast nocroganas, R = 83145 Joc K mons ™ = 0.08205 atme K -mons
Cropocte cgeTa, ¢ = 2.9979 x 10% mec™

Iocroaunas Inanka, h = 6.6261 x 107 xcc

Macca snextpona, m, = 9.10938215 x 107! &

CrannaprHoe jlapienue, P =1 dap = 10° T1a

AtMocdepHoe naBieHne, Py, = 1.01325 x 10° Tla = 760 mm.pT.cT. = 760 Topp
Hous mkansr Lensens, 273,15 K

I HaHOMETp (HM) = 1077 M

I maxomeTp (nv) = 107 m

Y paBHEHHE OKPYKHOCTH, x° + 37 = 1
[nowaas kpyra, T

Jnuna oKpyKHOCTH, 277

O6bem mapa, 4773

Tnomans cdepsi, 4

3axon bparra-Bynsda: sin 6 = ni/2d

44-ta MXO. TeopeTtuuHui Typ. Odcbititina Bepcia gna komaxsaun Yxpaiiu.
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Name: ) Code: UKR

3AJAYHYA L 7.5 6aaia
| a—i a--ii a-iii b ¢ OYKH 0aJLIBI
4 2 2 2 10 20 7.5

a. Imapniapt u Apyrie coeguHenus 6opa

Xumuo raapuios Gopa snepspie ucenenosan Anefpen Crox (1876-1946). Ou
oxapaktepusoan Gonmee ABajari HEHTPAIbHBIX MONEKYJIAPHBIX THAPHACB Dopa ¢
obuzeit hopmyno# BiH,. Camem npoctsiv reapugom Sopa asnsercs gubGopan BoHe,

133 prs
116 pm S T ¢
B a7l B e
J m‘% @g \"\
H H H

i. Vcnonbsys npuBeIeHHbIC HIDKE TAHHBIE, BRIBEIHTE MOJICKYIIAPHEIE (OPMYIIBI JIBYX
Apyrux ruapuaos Gopa, A v B,

Bemecrso ArperarHoe cOCTOfiHHE MaccoBad noad Measapnan macea
i (25 °C, 1 6ap) Gopa, % (r/moun)
A KHIKOCTD 83.1 65.1
B TBEPJI0€ BEIIECTRO 88.5 [ 122.2
A: B
4

44-ta MXO. Teopetuunni Typ. Odvitivina Bepcis gnsa komanay YKpaiHw.
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it. Buwesm JInyrekom6 monyumn HobGesreexkyro mpemuio 1o xummn B 1976 1. 3a
«M3yYCHHE CTPYKTYPhl THAPHIOB §O0pa, NPOSCHSIONIEE HEKOTOPBIC MPOOIEMBI
XEMHYCCKOH CBA3Hy». JIETcKoMG YCTaHOBHI, HTO 60 6CeX 2uopudax 6opa Kadcowil
amom Bopa obpasyem 00bIUHVIO OBYXINEKMPONUHYIO C8H3b XOMA 06l C OOHUM UMOMOM
6000pooa (cea3p B-H). OmHako BCTpedarOTes M CBA3M HECKONBKUX HHBIX THIOB, H
JlumcxkomG pazpaboTan cXeMmy JUisl OHHCAHHA CTPYKTYps! Jroboro Dopana, B KOTOpO#
0¥l XapaKTepH3yeTcsd TAK HA3BIBAEMBIM YHCIIOM SIVX, TIC.

s = qyucia0 MoCcTHKOB B—H-B B MoJieky e,
{ = YHCJIO TPEXIECHTPOBBIX CBI3EH BBB B MojeKyIe

B

Al

A
r--B
’r

B

Y = 4HCAO JBYXICHTPOBRIX cpi3el B—B B Monexyne,
X = uucsio rpynnaposok BH, B Monexyne,

Uncno styx ausa ByHg pasao 2002, Mzobpasute cTpykTypHyno (hopmyny terpabopana
B4H g, s koToporo yucio siyx pagxo 4012,

44-va MXO. Teoperuunuu Typ. OdbilinHa Bepcin ans komanau Ykpaitu.
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jii. IexoTopoe coexmHeHHE HMeetr  MONeKymipHyio  dopmyny  ByCCLO.
CrexTpocKONmuueckne MCCIeIOBAHNS NOKA3a)ld, 9T0 B MOJICKY/Y BXOIAT 1Ba BHAR
aroMoB Gopa: ¢ TETPayIPHYCCKOl reoMeTpHell B NIOCKOH TPHIOHALHON reoMeTpHeH.
OTHOHIEHME YHCIa «TETPasAPHYSCKIX» aToMOB Dopa YHCIY «IITOCKHX TPHTOHANBHDIX
aromoB Gopa coctapiager [:3. CriexTpanbHble JlanHbie YKasbiBalOT Ha HAIHYHE B
MoJiexyIte TpoiiHoit ceasn C = O, Uzobpazure crpykrypryio dopmyiny BaCClsO.

Crpyxrypaas GopMya;

44-ra MXO. Teopernuuun typ. Odidinka Bepcia ans xoMaHan Yxpaiku,



Name: Code: UKR.

b. Tepmoxumusg coenaennit dopa
BLIVHCAHTE HTANBITHIO JIHCCOMalul ojunaptoi cesa3u B-B B ByCly (1), mcmossays
CHEYION Y0 HHMOPMAHIO:

CBa3b FHTANLIHA Ancconuannn eessn (kx/ Moan)
B-Cl 443

Cl-Cl 242

Coepunenne AHC (i I/mo00b)

BCls{r) -403

B,Cla(r) —489

DOHTANENNg JACCOUMHAIMH CBI3H =

44-ta MXO. TeopeTuurui Typ. OdiuivtHa Bepcia AN KOMaHan YxpaiHn.




Name: ) : Code: UKR

<. Xumvug qudopana
[TpHBeHTe CTPYKTYDPhl KKIONO i3 BeliecT 1-5, 3ammdpoBaHHBIX HA UPHBCICHHOH
aike cxeMe. Kaxkoe M3 3THX BEILECTB ABISeTCs OOpCOJepIKaAIHM COCITHHEHREM.

+ Clz
3} e BHy |———— ] 1 | ———— C HsB(OH),
+ CH';OH C(,HsMgBi‘
NH,CI +H0 N
200 °C + NH;
H
! ! 2
— N -
Clo B A B/C!
[ A
H AN H
?— + NaBH,4
—
c! 5
ITPUMEYAHWA:
a. Temmneparypa Kamenus BemecTsa 5 paHa 55 "C.
b. Bo Beex peaxiisix HCIOIB30OBAINCEH H30BITKH PEarcHToB.
C. Ilorukenne Temmeparypsl 3aMep3aHms pacTBopa, cojepxkamerce 0312 r

sengecTsa 2 B 25.0 r 6ensosna pasno 0.205 “C. Kprockonnueckas KOHCTaHTa Ui OeH305a
pasua 5.12 "C-xr pacTBOpHTENI / MOTIb,

44-ta MXO. Teopetuuruu Typ. OdhiiiHa Bepcia Anst koMmaHau YKpaiHu.
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Homep CrpykTypHas gopmyJia COeAHHCHAS

44-ta MXO. Teoperuunu# T1yp. OdiyihHa Bepcis ANa KoMaHAK YKpaiHj.
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3AJAYA 2 7.8 banna
a—i a—ii h-i b-1i ¢ OUKH 6aaBl
4 4 6 1 5 20 7.8

Coennnenus riaruabi(Il), uzomepsl, mpanc-paugHue

Il1aTiHa ¥ ApyrHe MUIATHHOBRIE MeTalUibl 00pasyloT IIOCKOKBAAPATHBIC KOMILIEKCHL.
MeXaHH3MBl peakimil ¢ ydacTHeM TakHX KOMILUIEKCOB Xopomo usy4ensl, Harpumep,
H3IBECTHO, YTO PEaKiMH 3aMeleHHs B TaKHX KOMILIEKCAX [POXOAAT ¢ COXPaHCHHEM

CTEPEOXUMUYECKOH KOHPUTYPALHH.
T L
N S
F’t\ +Y
L/ X

L
+ X

7/ N\

N
/Pt
L Y
Takike H3BECTHO, YTO CKOPOCTh 3aMeIeHHs nurapyia X JIHTapioM Y 3aBHCHT OT
IPHEPOJ(BI IHATAHMA, HAXOJSHIET0CH B MPanc-II0N0KEHHH 110 OTHOMEHHIO K X, TO €CTh
ot Jymranga T. DToT 3dderT HazpiBaeTCH mMpaHc-gauanuem. Huoke NpuseieH psai
murasyos T. B 9ToM psaay CKOPOCTh Peakild# 3aMEIleHHs JIMPaHia, HaxoIsIEerocs B

mpanc-nonoxerny Kk T, yObIBaeT ciieBa HANPaBo:
CN > H = NO,, I > Br, CI" > gupuun, NHs, O, H,0

Ipu cmurese yuc- u mpanc-PU{NH;pCly cremyer yunrsiBats mpanc-BIHAHHE.
CHHTE3 yuc-A30Mepa, KOTOPBIH MCHOAB3YETCs B XHMHOTEPAHM paka W HMeeT
TPHBHATLHOE HA3BAHME [IMCINATHH, BKI0YaeT peaxumo KyPtCly ¢ aMmuaxom.

2__

Cl ! Ci Cl Ci NH
NI NH, N/ NH, NI
/Pt\ 5 /Pt\ e /Pt

cl cl Cl NHg cl \NHS
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44-ra MXO. Teopernuruil Typ. Odhiuiina Bepcin Ans KoMaHgu YKpalHu,
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i. Mzobpazure CTPYKTYPHBIE thopMynE! BCEX BO3MOJKHBIX H30MEPOB
I0CKOKBaApaTHEX Kommrekcos matuusi(ll), mveromux coctas Pt(py)(NH3)BrCl (rae

py = nupuams, CsHsN).

ii. 3anuMTe cxXempl peakuHi, B TOM YMCIE € IPOMEXKYTOYHBIMY 4acTHIIAMH
(uacTrieil), ¢ TOMOINBIO KOTOPLIX MOMKHO [ONYYHTL B BOJHOM pacrsope K&)K,B;}:IH u3
crepeonsomepoB [PUNH3NNO)CL] ™, ncnonssys B kagecTse pearcHToB PtC14*, NH;
NO,". Peaknan KMHETHYECKH KOHTPOIHPYIOTCS MPaHC-BIIHSHACM,

[TonyuyeHue yuc-H3OMeEpa:
2
Cl

Tlonyuenne mpanc-H30Mepa:
2
Cl
\Pt/
/
o \
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44-ta MXO. TeopetuunHuin Typ. Odilinnna Bepcig gna Komadan Ykpainu,
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b,  Maydenne KHHCTHKH peaknuii 3aMelleHHN € y4acTHeM IVIOCKOKBAADATHBIX
KOMILIEKCOB
3aMenienune guranaa X TuradjioM Y B ICIOCKOKBanpaTHOM KOMIUICKCE

MLsX + Y => ML;Y + X
MOMKET HPOXOAHTE 1O A:060MY M3 JBYX MEXAHH3MOB HIHM IO 000MM MeXaHH3MaM
napajinelbpno:

o Tpamoe samewenne. Bxopsiuil quran Y DPHCOSAHHACTCA K IIEHTPATLHOMY aTOMY
MeTamia, o00pasysd MHATH-KOOPAWHALMOHHBIH KOMIIEKC, KOTOpHIA 3arem OBICTPO
oTmenser aurang X ¢ oopazopanuem npoaykra ML3Y:

+Y -X
ML;X — > [MLyXY] — 7 Ml;Y

®% = CROPOCTh-IMMATHPYIOINAS CTA)INs; KOHCTANTa CKOPOCTH = ky

o Bamewgernue ¢ ywacmuem  pacmeopumens;  Mosekyna  pacTBOPHTENs S
IPHCOENHHSAETCA K HEHTPANLIOMY aToMy ¢ obpasosanuem ML; XS, o1 koroporo 3arem
ormietuigercs X ¢ obpasosanmem MLiS. A 3atem nurass Y OwicTpo 3aMeniaeT S ¢

obpazopanneMm ML3Y,

+ 8 - X Y
ML, X W [ML;XS] ™ [ML;S] ——_“S““"'”ML3Y

#* = CKOPOCTH-THMHTHPYIOIIAS CTAUS; KOHCTAHTA CKOPOCTH = kg

Obuee KMHETHYECKOE YPaRHEHHE!
Cxopocts = kML X] + &yv{Y][ML;X]
Ecmn [Y] >> [MLsX], T0o cKOpocTh = Kope' [MILaX].

3raveHus ks ¥ ky 3aBHCAT OT PCareéHTOB M PACTBOPHTEIIS,

OmuuM 13 OpuMepoB sBiserca saMeinenxe jamragaa Cl B IUIOCKOKBaaparHoM
komivtexce mnatuab(Il) (ML,X,) mupuaunom (CsHsN). Yurnte, uro Bee, cKazaHHOe
BbIIE O Mexanwzmax g ML X, copapeanuso 1 jU1g peakiyil 3aMeleHus THTaHAOB B
ML, X5.

| AN B | AN 7 \m ®

P I ) P + Ci
= I\E/ Cl N = N/ Cl
e | S | ]
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44-ta MXO. Teopetuunun Typ. OdidiiHa Bepcia ana KOMaHgu YKpaiHu.
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B rabnuile mpuBelicHbE J@HHbIe A8 ApoXoldlieii B METaHOIe IpH 25 "C peaxuum B
VCIOBHAX, KOT/Aa KOHLCHTpAnWA MHPUIMHA HAMHOTO NPERBIHAET KORUCHTPALKIO

HCXOMHOI0 KOMINICKCA IIIaTHHEL

Kontenpanys mUPHIHHA, MOJIB/IT Kons, ©
0.122 7.20 % 107
0.061 3.45 x 107
0.030 1.75 x 107

i. Paccunrtaiite anavenus k ¥ ky. 1lpuBeanTe npasiibHbIe PA3MEPHOCTH AN KaX/(0#

H3 KOHCTAHT CKOPOCTH.

Ecnu xoTuTe, MOKETE BOCIIONL30BATLCSA TOMEIICHAOH HHMXKE CETKOM.

13

44-ta MXO. TeopeTuunuin Typ. OhiuinHa Bepcin ansg komaHam YkpaiHa.
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kgﬁ

fC}' -

fi. Kakoe w©3 npuBejeHHBIX HIDKE YTBEPHJAEHMH ABJIACTCE TPABHABHBIM, CCIR
KoHHeHTpanua mupuauHa pasta 0.10 mos/n? TlocTaBbre raJlouky B COOTBETCTRYIONICH
AUCHKE. ‘

Bonpmas vacTh KOMILIEKCA, COJAEPIKAIIEro THPHANH, 00pasyeTced O MEeNaHH3MY
«3aMElIEHHE ¢ YIaCTHEM PACTBOPHTEII» (k).

Bopimast 9acTh KOMIiEKea, CONEPIKAINero MHPH/NH, 00pasyercs nyTeM IpaMoro
samerneHus (ky)

Bruan 000X MEXAHHM3MOB COMOCTARHM,

Henr3s clieiiarh BBIBO 00 OTHOCUTCILHBIX KOJIUHECTBAX HpogyKTa, 06})33}’6MBIX
N0 KaAKZOMY B3 MEXaHHU3MOB.

C. CpeLlCTBO ANd XEMHOTEDAIHE paKka

Jna Gonee »>ddexTusHON HOCTaBKM LUCIUIATHHA B PAaKOBHIC KICTKH KOMIUIEKC
nnatunpl (IV)  npecoequuHmin K OJHTOHYKIEOTHAY, KOTODBIA ObIT MIPHBHT K
HAHOYACTHIIAM 30J10Ta.

on
ﬂé%; &Mﬁ;
e | o,

& ‘

Hanouactiua sonora ONHroHyKIeoTH Komnnexc Pt{IV} ¢ onuronywieoTiiom

14
44-tra MXO. Teopetuunuit Typ. OdidinHa Bepcist Ans KOMaHAK YKpaiHy.



Name: Code: UKR

B HEKOTOPOM 3KCHEPHMEHTE HCHONL30BATH HAHOWACTHIB] 30J10Ta THAMETPOM 13 am. K
Kakaol HamowactHie IpHcoenuHeno 90 OIHTOHYKICOTHAHBIX Py, 98% KOTOPBIX
cpszannl ¢ Kommnexcom Pt(IV).

Hanouactuiisl Haxoasteda B pactBope o0bemMom 1.0 mut. KoHIeHTpaAlHA LIaTHHb! B
gem cocrasager 1.0-10°M. Paccumraiite macchl 36j0Ta A IUIATHHBI B 3TOM
pactiope. (ITnoraocts 301072 19.3 r/em?).

Macca HIaTHaL)

Maceca 300T2

i35
44-va MIXO. TeoperuuHui Typ. OhiuiiHa Bepcin Ana KoMaHam Yrpainu,




Name: Code; UKR.

Janaqa 3 7.5 6anna
i a h ¢-i c-it OUKH 0aJ1bt
| 4 12 | 6 12 34 7.5
[ | \

2- .
Tromonubaar-#oH nonyyaercs u3 morndaar-uona MoO4™ 3aMeHOH aTOMOB KHCIOpOa
Ha cepy. B npupose tHoMosmbaT-HOEBI MOXKHO Haliti B riyOunax Yepnoro mops, riac

MHOI'C CEPOBOIOPOIA.
B pa36apieHHEIX PACTBOPAX, COJEPKAMINX MONMOAAT- H THOMOIHGAT-HOHEL,
YCTAHABIMBAIOTCS CIHSAYIOHIME PABHOBCCHA!

MoS,> + HaO0() = MoOS:* + HyS(aq) K;=13x10"
MoOS:> + HyO() = Mo0:8," + HaS(aq) = 1.0x107
Mo0»S,> + H,O() == Mo0:8”™ + HyS(aq) Ki;=16%107
Mo0;8% + H,O() = MoQ4" + [1,8(aq) K;=6.5%x10"

] — HAKOCTD, AG — HAXOJHTCH B BOXHOM pacTaope

2 p
a, Papnosecuas koHueHrpanms wnonoB MoOs” pasna 1x107 M, pasHoBecHas
_ -6 N
xoHneHTpanus pactsopennoro H;S(aq) pasma 1x107 M. Paccuuraiite paBHOBSCHYIO
KOHIIEHTPALHIO MoS,”.

[MoSs~ | =

16
44-ta MXO. TeopeTuuruu Typ. OdhidinHa Bepcia ANA KOMaHAKW YKpaTdu.
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PacTBOpEl, coJepxKamiue MOOQSQZ-, MoOSf" 5] MOS42' MMEKT I0JI0CHI
[TOFJIOLCHIA ¢ MAKCHMYMaM¥ B BEIMMOR ofnactd mpu 395 um u 468 nM. OcraibHbie
WOHBI M CEPOBOIOPO B BHIHMOH 0fmacTw CBET He NOrIOM@IOT. MonapHbie
ko3 pHIrenTHl NOTIONEHAs (£) Jambl B Tabmuie:

& npu 468 1M, e npn 395 HM,

- - . -
Amos e MO M

MoS4™ 11870 120
MoOS3* 0 9030
Mo0O,S,* 0 3230

b. He CIHHO(’{ECHEJIM pacTsop u3 MONKBIEHCOMCPKAIIMK JACTHIL COTEPIKUT TOIbLKO HOHEI
MoS4>, MoOS;* 1 Mo0,S,”", O6mas xounentpauns Mo B pacTsope pasHa 0. 0%10° M.
Ornrpueckas TIOTHOCT DTOIO PacTBOpa B KioBeTe ¢ JymHol onthdeckoro myta 10 e
coctapnzer 0.365 npu 468 um u 0.213 npu 395 um. PaccunTtaliTe KOHUESHTpalMH BCEX
Tpex MO0 ACHCOASPKAIIUX YACTHIl B DTOM pacTBOpe.

MoQ,S,7:
MoOS5%;

M0S42':

17
44-ta MXO. Teopetuunuin Typ. Odpidiina Bepcia ANA KoMmaHamn Yrpaisu.
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c. HipuroTosuay pactBop ¢ HavaapHOH KOHIEHTpaImei MoSs> 2.0%107 M. B pactsope
VCTAHABIMBAIOTCH MHApoONHTHYCCKHE panposecus. O0pasylomuiics Ipy MuIposuie H,S
ocraercs B pacTBope. PaccumTaiite pasHoBecHble KouIenTpaumm [S(aq)  Bcex
MOIHOACHCOASPKAIIMX HOHOB (MoOf”, MoOgsz‘, MOOQSQZ-, MoOSf' u Mosf').
Hucconmanneit H>S #a HOHBI IIpeHeOpeys.

i, 3anMIHTe MEeCTh He3aBHCHMBbIX ATeOpanuecKnX YpapHeHHUH, HEOOX0MBIX s
pacueTda paBHOBECHBIX KOHIEHTPalli BCEX YKa3aHHbIX BBIIIC YaCTHIL

18
44-ta MXO. Teopernunnid Typ. Odrigiina Bepcisn anst kxoMaHayu YKpaiHu.




Name: . Code: UKR

ii. Crenap pasyMHEIC TOTYIISHUS, paccHdTaiite pABHOBSCHbIC KOHIEHTPALNH YKA3aHHBIX
seitie yacTyn. OTBET 3anHIIUTe ¢ ABYMA 3HAYAIHMH HHPPAMH.

H.S MoQ,> MoO,5*

Mo0,S,* MoOS,% MoS,*
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44-ta MXO. Teopetuunuin Typ. OdhiuiviHa sepcia ana Komanau Yipaidv,




Code: UKR

Name:

3AJTAYA 4 7.8 fania
alb | ¢ ! d-i|d-ii deiil | d-iv ] e esii | Ouxnm bannwi
12,1416 | 4 2 2 4 4 8 60 7.8

B 80-x rojiax Imponutoro Beka OblUl OTKPLIT KJIACC KEPaMMYECKHX MAaTepHasoB, KOTOPBIC
IIPOSABISIOT CBEPXIPOBOASINKE CBOHCTRA 1IPH HEOBBEMHO BRICOKHX Temreparypax (90K u
peie), OHHM w3 Takwx  Mmarepraios (oGosHauaercs kak “YBCO”) sasmsercs
COeMHEHHe, B COCTaB KOTOPOTO BXOAAT WrTpuil, Oapuit, mens u xuciopod. Lro

uncamzuposannas  Opyrro-popmyna  YBa;CuzOy,

HO pCAILHBIE  COCTaB

H3MEHSTECH B COOTBETCTREH ¢ hopmynon YBa;Cuz0+.5. rae 0 <6 <0.5.

MOMKET

a. Huxe rnpuseneHa onna snemenrapuas suefixa YBCO. Pacummdpyiite obosHauenue
MIEMEHTOB B suelixe, HampoTHB KaxJIOoro KpYy:KOUKa 3afHHINTE CHMBOI DICMEHTa,

KOTOPOMY OH COOTBETCTBYET.

O

® O @
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44-ta MXO. TeopeTuunun typ. Odcpinitna Bepcia ans komaHau YKpainu.




Name: Code; UKR

IT0 coe[MHEHHE HMEeT OpPTOPOMOHYCCKYIO CHHTOHHIO KPHCTJUTHYCCKOH pEIHETKH
(@# b # ¢), OHAKO ¢ JOCTATOYHO XOPOUIMM NPHOIMKSHHEM MOKHO CHHTATh, 4TO OHO
FMeeT TeTParoHalbHyK CHHTOHHIO C IapaMeTpaM JIEMEHTAPHOH AU9CHKH a ~ b=~ {(c/3).

b. O6pazen. YBCO ¢ § = 0.25 HceienoBanM MeTOI0M PEHTTEHOBCKOi Judpakiuy ¢
ucnonbzosaaneM Clg, ManydeEns (nmHa Bosl A = 154.2 nm), JndpakisoHHBI MK C
HaHMEHBIIMM 3HAYCHYEM YITia OTpaKeHus HabmosaeTca npy sHauenun 20 = 7.450° Ha
OCHOBQHWH 9THX IJAHHBIX PACCUMTAiiTe 3HAUSHHS HAPAMETPOB & M ¢ DICMEHTApHOH
sueriku nannoro obpasua YBCO. [pamiurte, wro a = b = (¢/3).

e. Paccunraiite miorHocts gannoro obpasua YBCO (6= 0.25) 8 rem™. Ecim el He
CMOIJIH PacCUUTaTh IHAYEHMs HAPAMETPOB suelikW a U ¢ B nyHKTe (b), mcmonssyhre
caegyromnpe 3Hadenms: ¢ = 500.0 1M, ¢ = 1500.0 nm.

HaoTtHOCTE = reM.

44.ta MXO. Teopetuunun Typ. Odiuiina Bepcia AnsA KoMasaun YKpaiHu,



Name: Code: UKR

d. Tlpu pacteopennn YBCO B Boxmom pactsope HCl ¢ xomuenrpanuei 1.0 M
prigenserca Oy, DTOT pacTBOp INPOKWIATHAM B Teuenue 10 MHHYT i yAaICHHA
PACTBOPSHHLIX B HEM Ta3os, d 3aTeM OXTamuiu u JoGaBuian n3bbiTox pacteopa Kl
PacTBop nproGpes JKeaT0-KOPHHHEBYIO OKPacKy. JTOT PacTBOpP MOXKHO OTTHTPOBATDH
pacTBOPOM THOCYIb(ara, HCMHOB3YS KpaxMal B KadecTse WHaukatopa. Ecnm TOUHO
takoil ke obpasenr YBCO pactBopats B aTMocdepe aproHa B BOJHOM pacTBOpE,
coaepxamenm oanrospemerno Kl n HCI (0ba B xonuentpanem 1 M), 10 okpacka pacTopa
TAKKE M3IMEHSETCHd Ha SKEITO-KOPHYHEBYH), OJHAKO BLIHEICHHS rasa IpH 3T0M He
HabmonaeTcs.

i. 3amyIIMTe B HOHHOM BHC VYpapHeHnue peakuud (¢ kodpuinesTaMn) pacTBOPEH s

teepaoro  YBa;Cu3Os5 B BojgHoMm pacteope HCL, mpm KoTOpoM NpOMCXOHUT
Brinenenye O,

il 3ap@muTe B HOHHOM BHJIC, ¢ KO3QPHIHEHTAMH, YPaBHCHHE pEaKIuM,
npoxcxosmen npu peiicrsun u30HTKa Kl B KHCHO# cpeje na pacTBOp U3
1. (i), H3 KOTOPOTO yJAIEH KHCIOPOL.

22
44-ra MXO. TeopeTtuunuu Typ. Odiuinna Bepcia gna KoMaHau YrpaiHu.




Name: . Code: UKR

il. anuMimuTe B HOHHOM BHJE YypaBHenue peakimm (¢ xosdduumentamu},

npoucxojsmedl HpH THTPOBAHMM PacrBopa, Iloyydennoro B m. (i), pacTsopoM
2-

THocyIbhara (5,0:7).

iv. BanmuiTe B MOHHOM BHJIE ypapHenue peaknpy (¢ xosbOuiumnenTamu),

nporcxopmeit npu pacrsopennu Teepaoro YBapCuzOss B omHom pactsope HCI
cogepxateM n36prrox Kl, B armocdepe aprosa.

44-ta MXO. Teopernunui Typ. Odcbidiina Bepcia Ans komangu Ykpaiku.



Name: Code: UKR

e. Baamm apa aGcomoTHO HACHTHUHBIX obpasia YBCO ¢ HeH3BecTHBIM 3HAYEHHEM O.
Onun obpaszen pacteopuin 5 5 Mn Boguoro pactsopa HCI (1.0 M), Tipu otom seiensiics
O,. HonyJyeHHBIH PACTBOP MPOKHIATHIM JUIS YIAICHHAL PACTBOPEHHBIX Ia30B, OXJIa/H/H
i 1o6aBuaN K Hemy B atvocdepe aprona 10 ma 0.7 M pacteopa KI. Ha turpoBanue
NOJTYHEHHOTO pactBopa ¢ KPaxMajoM B KauecTBe MHAMKATOpa OBLIO H3PACXOJOBAHO
1.542-10" Mos THoCyILdara.

Bropoit obpazent YBCO pactsopuiu B aTmocepe aproHa B 7 MII pacTeopa, B
xoTopoM oanoBpemenro Haxomumucsk KI (1.0 M) m HCI (0.7 M), u ortHTpoBas
pacTBOpOM  THocynbara. Jid4  JOCTHOKEHHMS  KOHCUHOH  TOYKH  THTPOBaHMA

norpedosanock 1.696-1 0~ Mons THOCYNBdATA.

i. PaccumTaitte konmuectno semectBa Cu (B MONSX) B KakJOM H3 HCCIC/YCMBIX
obpazuos YBCO.

4

n(Cu) = MOJIE.

L.

il. Paccunraiite 3Havenue 0 B 3Tux o6pasnax YBCO.
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44-ta MXO. TeopeTtuunuia Typ. Odvidina Bepcis ansa komaHamn YkpaiHu.



Name: Code: UKR

3AJAYAS 7.6 baros
a-i a-ii b ¢ d e f Oukn DaJsint
2 4 4 2 i2 6 4 34 7.0

Jezoxenpubonyknennosas kucnora (JIHK) ~ omna u3 paskHeliMxX MONEKYT KU3HA. B
5T0if  3ajlade  paccMaTpuBairoTcs IyTH  Momubmkammm  crpykryper  JIHK,  xax
OCYIIECTRIIEMBIE B HPHPOJE, TAK U HPUAYMAHHBIC YCTIOBEKOM.

a. PaccMmoTpmm  nmpumuunoBele  ocHosanps nutosuH (C) m mamumn (T). Ipu
MosbuKanny  oaponenogeynol monexynsr JHK anmkunmpyrores atombr azora N-3
(roMeueHbl 3BE3/I049KAMY HA PHC. HIDKE) TONLKO B OJIHOM U3 3THX OCHOBAHHE,

NH, 0
%* Me *

I NN ] NH
N/&o NAO
H H
C T

i. OfBere kpvikkoMm oCosuaucHue Toro ocHoranus (C mnm T), atom asora N -3
KOTOPOro siplisiercsd 00ee HyKNCoDMIBHRIM H TI0/IBEPraetcs allKHIHPOBAHMO.

(1)

ii, TIpuBeauTe ABC PE30HAHCHBIE CTPYKTYPBI MOJICKYIbI, BBIOPAHHON BaMH OTBETE Ha
BONPOC i, KOTOphie OGOCHOBBIBAIOT BAII BLIOOP. YKWKHUTE BCE OT/IMUHBIE OT HYHs
(dopManbbie 3apsaabl Ha aTOMax B 3THX CTPYKTYpax.

(ii)
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44-1a MXO. Teopetuunun Typ. Odbiniitna Bepcia pna KoMaHAW YrpaiHu.




Name: Code: UKR.

b. Omun m3 ocnoppbix nyred moxudukanmy JHK B npupoje ~ MCTHIHPOBaHUE
S-anenozni MernonnnoM (SAM) ryasnsa (G) no aroMy a307a, MOMEHeHHOMY 3HAKOM .
Hzobpasare cTpyKTyprbie QOpMyIbl 000HX MPOAYKTOB pEaKiiMy MEXJy I'yaHHHOM H
SAM.

0 NH, N
N Qo &) o _«
</ I NH ]S/\(_j’ z NH2
N N//l\ﬁn 0 CHs N IN
H 2 HO  OH X~
G SAM

¢. Onuum n3 nepseix cupterndeckux [JTHK-aakumpyonmx areHToB aBaaeTcs HIpuT,

i N 0
Aﬁ‘> .
HN” SN N H)N\ S
R VRl - [A] e L e VI N
H

Cravuana WIPHT BO BEYTPHMOJEKYJSIPHOH peaknuu o0pazyer BBICOKOPEAKIHOHHBLIN
uHTEepMeauaT A, KOTOpBI HerocpeacTBeHHo ankuimpyer JHK ¢ obpasosanuem
OpOJyKTa, VKazagHOTO HWa cxeMme Boimie. Hapuevitre cipyxTypHYW  (HopMyny
PeaKIHOHHOCIOCOOHOrO HETEPMEANATA A.
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44.-1a MXO. TeopeTtuuHuik typ. OdilirHa Bepcia ans KomMasau Yrpainu.




Name: , Code: UKR

d. Azorucrble aganory unputa pearupytot ¢ JJHK amazoruuno (cMOTpH CXeMy B JIyHKTe
¢). AKTHBHOCTL a30THCTHIX AHAIONOB HIPHTA MOKHO H3MCHATh, Bapbupysd TpeTHH
3AMECTHTENIL [IpH  aTOMe as30Ta.  AKmuenocmv  d30MUCIbIX  GHAL0208  UNPUMA
BO3PACTAGEM  C  YBEAUYCHUEM HYKICOPUALHOCIMU  «YEHMPANbHO20) amomad  dasomd.
BoiGepure (samummTe puMckde nuQpsr) Haubogee M HauMEHee aKTHBHBIA a30THCTHI
AHAJIOT MIIPHTA B KaXK/I0H NIPWBE/IEHHOH HIKE CCPHH COEIMHEHHI .

.

NO,
NO,
cr >N a7 N o™
I I1 . M
Haubo:iee axYHBHLIH!
Hanmvenee aKTHBHBIA!
ii.
OCH, NO,
N N N
o1 NN g P LN c1” NN g
I I 1M1

Hau6o.1ee aKkTHBHLII:

Haumenee ax THBHLII:
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44-ta MXO. TeopeTtuunui Typ. Odiuifida Bepcia aons koMangu Ykpaiuu.




Name: Code: UKR

il

Os_ _CH, Os_ _OCH,
ct” TN g Yo ci” TN TN
I I il

HanGoee axwTEBHBIH:

| HapMeHee aKkTHBHBIH:

|

e. HekoTopsie KTacchl MPHPOAHLIX COCAHHEHHH Take MOryT BhicTynmars kak JHK-
anKmwmpyloinse areHTel. OXHHM H3 TaKHX KIACCOB  ABIAIOTCA  J1yOKADMHUHHEI
{duocarmycins). Hiske npusejen QparMeHT aCHMMETPHHCCKOrO CHHTE3a NIPHPOJHOTO
coepunenns (+)-Duocarmycin SA, Hapueyiite cTpykTypHbie GopMyIb coe/mHenit J
1 K, KOTOpbie MOXKHO BBLICIHTh B HHIHBHIYATLHOM BUJIE.

H
N_ O 1) Mg
Hyco0c— \( 0 J 1} NaH K 2) Hy,O*
N opn = T’c";_“—"
2) o ONs
04 0Bn L~
QBn

0,
e
Ns = D B N\fo
0N (+}-Duocarmycin SA  =—— HiCo0e 4

- 0% 08n
Bn= \(\© 0OBn
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44-ta MXO. Teopetuunuii Typ. OdilinHa Bepcia ans komaHau YKpainy.



Name: ) Code: UKR

f. Jx Toro wuwrobBl M3YyUHTH, KakuM 00pa3’oM  JHEACTBYIOT —AyOKapMHHHHBL,
cuHTE3UpoBaTH nX ananord. OJHHM H3 HAX ABJSCTCA H300PAKEHHDIH HIDKE THOBGUD.

Hapncyiite cTpyKTypHYI0 GOPMYITY PEakIHOHHOCTIOCOOHOTO Benectsa Z.

f O "
N N N{
o “( NaHC03 H N NH2 o /

4 0Bh ————> 2. - o8n
N s N
e Co1H1gN2045 ot H
OH OH
Coy1HyoCIN, 048
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44-ta MXO. Teoperuunun Typ. Odvidinra Bepcia ana KoMmadHan Ykpaiuy,




Name: Code: UKR.

JATTAYA 6 6.6 6asna
a b ¢ d Ourn baJuisl
2 4 6 8 20 6.6 ]

TIpenapar «Varenicline» pazpaboran KaKk cpeAcTBO 00phObI ¢ HUKOTHHO3aBHCHMOCTRIO.
Fro MOXKHO CHUHTE3HpPOBATH [0 CXEMe, OpeacTaBleHHOH mke. Bee coeuneHus,
oGosnavennpie OyksaMu (A — H), ABiAIOTCH HEHTPAIBHBIMH BEUIECTBAME, H HX MOXHO
BBIE/IMTH B HHIHBH/IYATLHOM BHIE.

NaC
CoHsO_ = OCafs
f/\\ KON A TEINTTNC0,CH; s l
P .
% EtOH, H,0 NaOC(CHg)s = /\/
8Br  Br Pd{OAC)z, CysP CN
THF
o ~OH sz804
o
N OCH;
c NaOtBu @ Ha, Pd(OH), B
/ H,50s, CH3OH
‘ y
i HEN
LiAiH l
| 22
FsC7 "0 TCF; 0 HNO3 (2.3 mol/mol E)
D N% CF350,H
(CHzCHz 3N, CHCly CFa aors
E CH.ClL
‘ He, PA/G
| (CH3)2CHOH
'
N Y X HaN o]
2 v
o W
N HoN CFg
varenicline G

44-ta MXO. Teopetuunnii Typ. OdpitiiHa Bepcia Ans KoMaHau Y«paiHu.



Name: Code: UKR.

a, Haprcyiite crpykTypHyto GopMyTy CoeHEHHs A.

A

44-ta MXO. Teopetuunuit Typ. Ocpilinina Bepcia fnA KoMaHAK Ykpalhu,



Name: Code: UKR

b. B crrexrpe 'H-SIMP coenunenns B ApACYTCTBYIOT TAKHE CHTHATBL

5 7.75 (canrner, 1H), 7.74 (ay6aer, 1H, J= 7.9 I'n), 7.50 (xybaer, 1H, J=7.1Tm), 7.22
(MyabTHIUIET, 2 HeakBusanenTHsX H), 4.97 (tpunner, 2H, J = 7.8 I'u), 4.85 (rpumer,
2H, J = 7.8 I'u). Msobpasute crpykTypHYIO QopMyly B, coraacyromyrocs ¢ 3THMH
TAHHBIMH.

B

Xumugecrue CXBHIH B CHEKTPAX 'H am
1 1

i t 1 f F i 1 F F | I

Aromatics RyC=CH; Alkyl-i
RCH=0 e SRS [ e
RHC=CHR RCCH
W] E—
PhO-CH ArCH RyC=CR-CH
——— I ——
F~-CH Cl-CH I-CH
B S
Br-cH RC(=0C}-CH
P——— WA
RCO;-CH NC~CH
W ST
G:N-CH RN~ CH
W W
RCONH ROH
R W et
RCOCH
T PhOH RoNH
L SRR S [P
1 ' ! 1 X ! 1 i } 1 i 1 '
2.0 11,0 0.0 9.0 8.0 7.9 6.0 5.0 4.0 3.9 2.0 1.4 0.0
& (ppm)
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44-ra MXO. TeopeTuydHui Typ. OdbiniinHa Bepcia ans Komanamn YxpaiHu.



Name: Code: UKR

¢. M3zo6paszure crpykrypusie dopmyer coepaennil C, D u F,

C D

|

d. HMzobpasure crpyxrypable QopMyisl peareHToB X H Y, HCHIONB3YEMBIX Ll
npespantenun semectea G B varenicline, n dopmyay rpomexyrounoro npoiykra H,
KOTOPBI MOKHO BBIICTHTH B MHJIMBHAYAIEHOM BHJIE.

X Y

44-va MIXO. Teopernuinnun Typ. Odpidiiia Bepcia ans xomaHau Yxpainu,



Name: Code; UKR

3AJTAYA 7 7.5 pansoB

a b ¢ d e f Qukn banani

9 15 8 6 8 6 52 7.5

HeaagpHo GRUT IIOMYHYEH UCKYCCTBEHHBIH (epMEHT, cBA3LIBAtOMME aBa cyberpara
(AneH U QUCHOMIIT), TOKAZAHHEIX HIKE, W KaTATH3NpYIONui peakmmio Juibca-Asbaepa

MENTY HHMH.
KKO

N
e/ \Me

7\

-
=

o~
O

M
CO,"

Juen Juenoduni

a. B conyuae HedepmenrTatHBHOH peaknmu Jlmapca-AJNpiepa  MEKIy JI@HHBIMH
BemecTBamy (cyberparamu) Bo3MokHO obpazoBanue § npoyKToB.

i, Msobpasure CcrpyKTypHbIe (GOPMYNBL JOBIX JBYX [NPOXYKTOB, SBJISIONIMXCA
PErHoH30OMepaAMH [0 OTHOIICHHUIC APYT K ApyTy. Henomssyiite imnby (—) 0 WTPHXH
(~m) a8 ykasaHua crepeoxumun obomx npoaykros. Hcemonpzyiite R m R’ mma
0B03HAUEHNS TIPHBE/IEHHBIX Huke (QParMeHTOB, KOTOphIE HE M3MEHATCH B XOIC
peaKIuH.

co,
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44-ta MXO. Teoperununui Typ. Ochitinna Bepcia ana Komasam YpaiHu.



Name: Code: UKR

ii. Hsobpazure crpykrypHbie GOpMYTBl M0GBIX JIBYX OPOAYKTOB, ABJISIONIAXCH
IYHANTHOMEPAMU (10 OTHOIICHHIO IPYT K APyTY. Hemonssylte KiMAbs (—=) H HITPHXH
(-} mast yKasamMms crepeoxumup oOomx npoaykros. Mcmoaesyiite R w R'
obo3HaueHua (PParMEnToB, KOTOPHIe HEe M3MEHSIOTCA B XO/J€ peakimy (Tak e, KaK B

1. (i)).

iit. MsoBpaszure cTpyKTypHbie (OpMYIbl JHOOBIX JBYX MPOIYKTOB, SBISIOLIHXCH
JIHACTEPEOMEPAMU [0 OTHOIICHHIO JPYT K Apyry. Mcnonp3yliTe kiHnbs (==} ¢ WITPHXH
() JuIA yKazaHUs cTEpeoXEMuH oOoux mnpoaykTos. Mcenoawsydre R u R’ mns
o6o3Havuenus (parMeHTOB, KOTOPhIE HE H3MEHAIOTCA B XOJC PEeaKuuH (TaK K¢, Kak B

1. {i)).
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44-va MXO. TeopeTuunuin Typ. OdidiiiHa Bepcia ANA KOMaHAKW YKPaTHW.




Name: . . Code: UKR

b. CxopocTh W PErHOCENEKTHBHOCTH peakumu [lurbca-Auipjepa 3aBHCAT OT TOro,
HACKOJBKO JIBA BCTYIAIONIHX B DPEAKUMIO BEIIECTBA HOMXOAAT JPYr APYTY € TOHUKH
3peHHs paciipe/iee s JeKTPOHRON NNOTHOCTH. HUske IPHBEICHB! CTPYKTYPBL IHEHA ¥
JUEHOMHIA, PACCMOTPEHHBIE B 4acTH (a).

i. O6BearTEe KPYKKOM atoM yIiepoa JueHa, 001a/larouiuil NOBLIMICHHON JNeKTPOHHOH
IIOTHOCTEIO. Psytom ¢ AMeHoM H300pasuTe OJHY €ro  PC3OHAHCHYIO CTPYKTYDY,
HOITREPKIAIONLYIO BAill OTBET. YKKHTE BCe OTIMYHBIE OT HyJisl OpMaiIbHBIE 3apsibl Ha
aToMax H300paKeHHON BaMH PE30HAHCHOH CTPYKTYPEL

=
AN

Y

=
o

CO,-

ii. OOpemTe KpYKKOM aroM yriepoja JweHodmna, oOnafalomuil OHMKEHHOH
IEKTPOHHOM MIOTHOCTHIO. Panom ¢ ameHOodHIOM H300pasHTe OIHY €ro Pe30OHaHCHYIO
CIPYKTYPY, TOATBEPKIAIOMYIO BAl OTBET. YK&KATE BCE OTIMUHBIE OF HYId
(hopMasBHbIE 3apI/bl HA aToMax #300paKeHHOH BaMH Pe30HAHCHOH CTPYKTYPHI.
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44-ta MXO. Teoperuuuui Typ. OdchidiviHa Bepcis ana KkomMaHan YKpaidu,




Name: Code; UKR'

ifi. OcHOBEBA’ICHL HA BBIBOJAX, CHAEJAHHLIX BamH B nyHkrax (i) m (i), mpenckaxure
PErHOXMMUIO [IPOyKTa HedepMeHTaTHBHOH peakuny Jnnbca- Asibiepa MEeKILY NUEHOM U
amenoduioM.  M3obpasute CTPYKTYpHYIO (GOpMyAy 3Toro npojykra Oe3 yuera
crepeoxumuy. Menonpsylite R u R’ jgna obospavenns parMeHTOB, KOTOpBIC He
H3MCHAIOTCA B X0/1¢ peariny (M. . (a)).
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44-ta MIXO. TeopeTuunun Typ. Odiuivna Bepcis anda komasgu Ykpainu.




Name: V . Code: UKR «

¢. Ha pHCYHKe HMKe NpE/ICTABIEHBl JMEH W JUEHOQWI, CBASAHHBIC ¢ AKTHBHAIM
neHTpoM epMenTa o navaia peakuny. Cepast 06HACT IOKA3bIBAET CCYCHHE (epMenTa,
Cpsi3aHHBI ARCHO(U PACIIONAraeTCs MO/ MIOCKOCTRIO CEIEHUs, a CBA3AHHBIH J{HEeH —
HAaJ [UI0CKOCTEIO CeUeHus epMenTa.

J306pasnte cTpYKTYPHYO GOPMYILY IPOIYKTa KaTaIH3HPYEMOH (epMEHTOM PEaKiiH
Junsca-Anbaepa. [l ykasaHus crepeOXHMHH IPOIYKTA H HCHIMEHACMBIX (ParMeHTOR
MOJIEKYJT HCTOJIb3YHTe 0603HAYEHUSA, IPHHATEIC B I1. ().
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44-ta MXO. Teopetuunus typ. Cdiuifina sepcia ans komannn YKpaiHu.




Name: Code: UKR

d. TpoanamsupyiiTe Kakgoe n3 NPHBEAECHHBIX HIKE YIBEDKICHHH O depmenTtax. [l
KAXIOF0 M3 yTBEPAICHHH YKOKUTE, ABASCTCH OHO MCTHHHBIM HIH JOXKHbIM (00sennTe

xpysxxom “Heruna” win “Jloxs”).

i. Depment Gojee (POYHO CBA3AH C HHTEPMCIMATOM B HEPEXOAHOM COCTOAHHH
{hepment-cyBerpaTHplll  KOMIIIEKC), uYeM ¢ HCXOJHBIMH pearcaTaMH H [pO/yKTOM
peaKniH.

Heruna Joxs
ii. DepMeHTEI CABATAIOT NOJIOKEHHE PABHOBECHS B CTOPOHY MPOLYKTOB.

Heruna Joxb
iti. Ilpu depMeHTaTHBHOM Karanuse SHTPONUA AKTHBALKHE DCAKIMM BCErJa BLINIC IO
CPABHEHHIO C AHATOTHYHON He(hepMEHTATHBHOH peaKiued.

Hernua Joxn
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e. B nabopaTopny Gbuia MOJyYcHa CePHS HCKYCCTBEHHEIX (DEPMEHTOB, PasTHIAIOIIMXCH
KATAMTHIeCKol akTuBHOCTRIO (hepmentht (Enzyme) I, [I, 11T u IV, cm. Hmxe). Ha
PHCYHKAX YKA3aHbl AMHHOKHMCIOTHL, BAPRUPYIOIBECs B pasnpix (pepmentax. Canraire,
9To  W300paKeHHBIE HA  PHCYHKe  (PYHKHHOHANBHBIE — TPYAMABl  BMHHOKHCIOT
PACTIONArAlOTCA B HEMOCPE/ICTBOHHON OIH30CTH OT COOTBETCTBYIOUMX (PParMCHTOR
nueHa v uenoduIa npu 00pa3oBaHH EPEXOJIHOrO COCTOSHUSL.

Vs ppuBesennpix HmAKe  (epMeHtoB  Boidepere  TOT  (3amMINMTE  HOMED),
KATAANTHUCCKOE JIeHCTBAE KOTOPOro [puBejAcT K HauOONplieMy YCKOPCHHIO MO
CPABHCHUIO ¢ HedepMenTaTHBHON PEaKumeH.

| Enzyme | Enzyme il

Enzyme il Enzyme IV

Homep depmenra:
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f. CybBerparaas cnenuGUUHOCTS HCKYCCTBEHHBIX Qepmentor V i VI (em. Huke) ObLTa
M3YUEHA ¢ UCHOJB30BAHKEM JTUeHODHIOB 1 - 6, IPHBE/ICHHBIX HHIKE.

Lk rxy
o L DO

Juenogun 1 pearuposan naudonee OpicTpo B ciydae depmenta V. B 10 ke Bpems,
HauGOoNBIIAg CKOPOCTh peakiu B civdae depMeHTa V1 pabmopanacs g Apyroro
auenoduna. M3 1mmectw NPUBEICHHBIX BhHne JHMeHODHMIOB BhHIOCpETE TOT (3aMINHTE
HOMEp), peakuus Jluiabca-Allbiepa ¢ KOTOpPsIM OyJAeT NpoTekarth HauOomee OLICTPO B
ciryuae karanmsa hepmentom VI

Enzyme V

Enzyme Vi

Honep queHodimna:
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Name:
Janauz 8 8.3 baia
a b-i | b-ii | b-iii { b-iv | b-v | c-i c-ii ¢-iii Ouaxu Baiiasr
2 3 4 6 4 2 5 8 2 346 8.3
i
i

B 3ajiade paccMaTpHBAIOTCH NOJNMIMKIMYCCKHE apoMaTHYeCKHe YIIeBoAopos! (IIAY).
B muneitasix [TAY nentpsl GeH30MBHBIX KONCIT HAXOAATCH Ha OJHOH NPAMOl, a pasMep
MOIEKYIBI O OJIHOH U3 oceil coBnanaer ¢ pasMepoM OeH3oneHOrO KoJbua. [Ipamepamu
TAKHX YIJCBOJOPOJOB CIyxkat OCH30J, aHTpaueH H meHraued. Mx ¢uzmdeckue u
XUMWYCCKYIE CROMCTBA 3@BHCAT OT CTENEHH JCIOKATH3AINH T-2/IEKTPOHHOr0 obnaka B

MONEKYIIE,
Benson AHTpaueH fleHTaueH
y OOO
i H i i 1 1
X ' i i | ) |
! - - = -
H d : H da i i dp i

a. [lupuna OeHsoneHoro xossna coctapiter d = 240 nm. Paccuuralite HiapHny
AHTPAIICHA U TIRHTALCHA, d; H dy, COOTBETCTBEHHO.

AHTpaneH, d, =

[enTauen, d, =

b. Tlpeanonoxum, 4TC ®-2ICKTPOHK B OEH30JE ONHMCHIBAIOTCH MOICHBLIO «HACTHLIA B
JBYMEPHOM  gmpke». B 0TOH  MOzAenH CconpsbKeHHBIe m-odekTponbl B IAY
paccMarpuBaloTcs Kax cpoOOJHBIE HACTHIB! B OSCKOHEYHO BBICOKOH NPAMOYIONBHOM
AMe (OCHOBAHHME MBI JIEIKHT B IIIOCKOCTH X-)).

JU1S 31eKTPOHOB B ABYMEPHOM SIIMKE ¢ KOOPAHHATAMHE X H ¥ YPOBHH SHEPrHH
OTIKCHIBAROTCS (POPMYJIOH:
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TJle My U 11, — KBAHTOBBLIC YHCTIA (HATYPATBHBIC YHCHA, KOTOPhIE HE3aBHCHMO JPYT
OT Apyra MOTYT NPHHHMATH BCE 3HaueHMs 0T 1 JIo o), A — nocrosuHas Ilnanka,
M, — Macca 3neKTpoma, L, ® L, — pa3Mepsl simuka. JTYy MOJElh MOKHO
MICIONIB30BATE JUUis OLHCAHHKS T-3JIeKTpoHOR B IIAY,

i. Ilpemmonosxkum, 410 OCH30ARHOE KOIBIO HMECT pasMep d B KayKIOM H3 JIBYX
waMepenuit, x W y. BemeanTe # 3angmmTe odInyrd QOpMYIy Uil YPOBHEH JHEpPTHH C
KBaHTOBBLIMU YMCHamMu H, ¥ 7, B juHelimom ITAY, comepxameM w COUNCHCHHBIX
BEH3ONBHBIX KOJIEI! pasMepa d.

it. [IpyBenennas HiKe AparpaMma KageCTBEHHO NPABHILHO HOKA3bIBACT pacnpeaeiienue
SHEPIeTHYCCKUK YPOBHEH 7-2J1eKTPOHOB A4 nenTanena. lIpuBenens! Bee 3anojHeHube
VPOBHM SHEprus M HIBMHHA cBoboaseil. B ckoOkax ykazaHbI 3HaYCHHS KBaHTOBBIX
quced (1 Ay).
Hewraueq:

_(3:2)

Lo 1)

1122

(L 2)

1L 1)

1L 0

e n

LG

W&

G D

n@E&n

L)

Hinke IpHBEICHaE CXEMa JHEPreTHYECKHX YPOBHEH TT-31EKTPOHOB I aHTpalleHa.
O6fparyTe BHAMAHHE, YTO HEKOTOPBIE YPOBHH HMEIOT OJHO M TO K& 3HAUCHHME DHEPTHH.
anonuure 5TY IHATPAMMY C ITOMOIIBIO CTPENOK «BBEPX» M «BHH3», 0003HAYAROUIMX
SMEKTPOHLL. B CKOOKAX YK&KHTE COOTBETCTBYIOLMC 3HAYCHHS KBAHTOBBIX HHCEI My, 1,
JUIA BCEX 3AHATHLIX YPOBHEH SHEPrUy ¥ HU3INEro CBOOOIHOIO YPOBHA.
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AHTpatlen:

s

s

iii. McnonpsyiiTe MozeNs JBYMEPHOrO sinuka IS Molekyasr Oensona. CocraBbie
JHATPAMMY OHEPTeTHYECKUX YpORHeH (BCGX 3AHATBIX M HH3MIENO  CROOOAHOTO),
0603HAYLTE YPOBHY KBAHTOBBIMH YHCIIAMH Hy, 71, ¥ 3AII0JTHNTE JHATPAMMY JJCKTPOHAMH,
WmeliTe B BHY, YTO 5TA MOJEIB HE JIAET TOYHOIO OIMCAHMs BCEX YPOBHECH JHCPIUM
Oenzona.
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tv. Peaxnuonsas crnocobuocts muorux [IAY obpaTHO NponOpLHOHANBHA PA3HOCTH
yHepruit AE MexUly BBICIIMM 33HSTBIM K HE3NIMM CBOOOAHBIM YPOBHAMH 3HEDIUH
7-371eKTpoHOB. Paccunraite 3uauenus AE (s Jbxoynsx) nuis fensosa, anTpallcHa U
menranesa. s 3TOro HCnoip3yWre OTBETHI HA BOUPOCH! i) M i) Ad aHTpancHa H
feH30/a, COOTBETCTBEHHO. ECiM BBl HE CMOTJIM OTBETHTL Ha HHX, MPHMHTE 3HAYCHHE
(2,2) Ana BRICIUErO 3aHATOrO YPOBHA M 3HaucHue (3, 2) A8 HU3IMIETO BaKAHTHOTO
YPOBHS HTHX JBYX MOJIEKYJ (DTH 3HAUCHUSA He 00438TeNBbHO COBNAAANOT C MCTHHHBIMM).

benson

Al nas Gensona:

AHTpatieH

AE nns adTpanesa:

TlegTanen

AF nms nedTanesa;
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Paccraprre Gensoun (B), antpaner (A) n nedTaied {P) B mopsaxe yBeIHYEHHS
peakiMoHa0H cnocobHOCTH.

HauMeHee aXTUBHBIH —--r----mmmmmmmmmsosmmn oo > (CaMbIf aKTUEHBIH

S |

v. Ha pucyaxe npHBe/leHbl 3MEKTPOHHBIC CIIEKTPbI HOMIOMICHHS (ONTHYECKAS IHIOTHOCTS
xak (QYHKIHUS JUIMHEL BOJHGBI) asis Oemszona (B), antpauena (A) m nenrauena (P).
OCHOBBIBASCH HA KAUECTBEHHOM ITOHHMAEHH MOJIEIH «YacTHIEA B AIIKHKE», YK2KUTE
KaKkoi cHexTp K KakolM Mosexydge OTHocHTCA. B KeokibiH  KBanparTHK  BIHIDKTE
COOTBETCTBYIOHIYO BYKBY.

200 400 600

300 800 900
A, nim

200 400 600 800
A, nm
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c¢. I'padier — 310 nByMepHas peleTka, COCTOSIAS H3 aTOMOB yrilepoaa, COCHAHHEHHBIX B
eCTHYTONEEMKY, Ero MOIKHO PAaccMaTpyBaTh Kak NpefennHbi#l crydalt [IAY ¢ odenb

CONBIMIME pazMepamMi B 0DOHX H3MEPEHMSX.
Pacemorpum auct rpadeHa ¢ pasMepam Ly = 25 Hm u L, = 25 M. Pparment

HHCTa NPUBCACH HHXKE.

i, ITrouans OFHOTO YIAEpOAHOIC IMECTHYTONBHHKA npuMepno pasna 52400 e
PaccumTaiite ofInee YucJIo M-2NEKTPOBOB B nucte rpadena (25 HM x 235 mm). Hucnom
3EKTPOHOB Ha KPasix JIHCTa MOJKHO IIPEHE0pedD.

YHCII0 3EKTPOHOB N =
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ii. 7T-37eKTPOHE! B rpadeHe MOXKHO ONMCATh, KCITONB3YA MOICb «YACTHLA B ABYMEPHOM
STIHKE . -

B cucTeMax ¢ GONBIIMM YHCIOM 3JEKTPOHOB TPYAHO YKa3aThk eAMHCTBEHHBIN
BLICIIHH 3alCHHEHHLIH YpPOBEHDL, TaKk Kak AOBOJLHO MHOIr0 YPOBHCH MMEIOT OUEHD
GruaKyro oHepruio. Bee sanonHeHHble YPOBHH C HauBBICIIEH sHepruel ofpa3yioT Tak
HasbiBaeMbli yposenth ®epmu. B rpadene ypoBens PepMu COCTOMT u3 OONBLIOIO
Habopa pasmHuHbIX KOMOHHALMH KBAHTOBLIX YHCEN (7 71y).

Onpeaeanre osnepraro  yposna @epmm  Jucra  rpadesHa  pasmepom
25 aM X 25 um. YuTHTe, UTC HHIIMH 3aN0/HEHHBH] YDOBEHE HMEET NIPAKTHUYCCKH
HYJNEBYIO HEPIHIO 10 CpaBHerHio ¢ yposHem Pepmu. Jia oTBeTa Ha BOIPOC IONE3HO
paceMoTpeTh HabOPbl KBAHTOBBIX HHCEIN (7, 1,) KaK TOUKY HA ABYMEDHOR peieTke (CM.
HMKE) B ONpPEAeTuTs 00J1acTh, B KOTOPYIO NONEAAIOT TOUKH, COOTBETCTBYIOLNE 3aHATHIM
ypoBaAM. UHCHO 27eKTPOHOB B JUCTe rpafeie BO3BMHUTE M3 OTBETA Ha Bompoc (i) HiH,
eCIM BBl HE CMOTIIH €r0 ONpeAeiiTh, Henoin3yiiTe 3Hadenne 1000 (koTopoe 0THIONb HE

00si3aH0 OBITE BEPHBIM).

2N
£ L o © o 0o ©© o
L. 0o ©o© © ©o 0o o©0
- e o e © o o0
| IR ST E AU DU S,
"l
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Dueprys ypopHs epmi = .

iii. D7exTporpoBoHOCTs IpadeHOn0N00HIX MATEPHATOR OOPATHO NPONOPLUHOHATBHA
pasHOCTH 3Hepruil AE MeXny BBICIIMM 3HATHIM M HH3MEM CBOOOZHBIM YPOBHAMH
SHEPTHH TT-2IEKTPOHOB. YKaXuTe, OOJbIIe, MEHBIIE MM paBHa MIEKTPONPOBOAHOCTE
KpajpaTHOrc gmcTa Tpadema pasMvepoM 25 ©M X 25 HM 10 CPAaBHEHHIO C
IEKTPONPOBOAHOCTEIO Jicta rpadesa 1 M x 1 M Tipr 0/MHAKOBOH TeMueparype.

(O6BenMTe NPABUIBEBIH OTBET.

MEBBIE paBHa bosbine
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