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XOJIIH 10.B.

I"ABPUJIEHKO K.C.

HEJIUJIBKO C.A.
YYHUKO I0.1.

BEPE3AH O.B.

BECITAJIBKO I0.M.

BAPI'AJIIOK B.®.

BECT C.O.
BJIAJIUKA A.IO.

BOJIOYHIOK JI.M.

['PUT"OPEHKO O.0.

I'PY3HOBA C.B.

JIOBI'MI LI

JIOLIEHKO B.B.

JISTYEHKO B.JI.
HKUKOJI O.A.

3IJIbBEPMAH A.A.

KAJIIHYEHKO €.0.

KAHJACKAJIOB

JLB.
KOBAJIEHKO 0.0.

MPOPEKTOp XapKIBCHKOTO HAIlIOHATBLHOTO YHIBEPCUTETY
imeni B.H.Kapasina, npodecop, ToKTop XIMIYHHX HAYK
(romnoBa)

CTapIINi HAyKOBUH CIiBpOOITHUK HaykoBO-BUpOOHUYOTO
XiMiK0-0i0J0Ti4HOTO IeHTPY KUiBCHKOTO HalllOHAIBHOTO
yHiBepcuTeTy iMeH1 Tapaca llleBuenka, kKaHAMIAT XIMIYHUX
HayK (3aCTYIHHK TOJIOBH)

npodecop KuiBcbkoro HaiioHaIbHOTO YHIBEPCUTETY IMEHI1
Tapaca IlleBuenka, TOKTOp XiMIYHUX HayK (3aCTYIHUK T'OJIOBH)
METOJUCT KOMYHAJIBHOTO BUIIOTO HABYAIHHOTO 33Ky
,»XapKIBChbKa aKaJieMisl HermepepBHOI OCBITH (CekpeTap)
BUMTETH HOBOBOMMHCHKOTO 0OJIACHOTO JLICI0-IHTEPHATY
BonuHcbko1 001acTl, KaHAWAAT MEIaroTiYHUX HAyK

HayKOBHH CHiBpOOITHUK J[0HEIEKOTO HAI[IOHATBLHOTO
YHIBEPCUTETY

nexaH /[HInponeTpoBCHKOTO HAIIOHATBLHOTO YHIBEPCUTETY
imen1 O. I"'onuapa, npogecop, JOKTOp XIMIYHUX HAYK
3acTynmHUK gupektopa Jjimnero Ne 100 ,,IToxin” m.Kuesa
ctyaeHT KuiBcbKOro HaIllOHaIbHOTO YHIBEPCUTETY IMEHI
Tapaca IlleBueHka

CTapIINi HAYKOBUH CIIBPOOITHUK [HCTUTYTY OpraHiuyHO1 Ximii
HAH VYkpainu, kanauaat XiMiYHUX HayK

acucteHT KUIBChKOT0 HAllIOHAEHOTO YHIBEPCUTETY

imeHi Tapaca llleBuenka, kKaHAMAAT XIMIYHUX HAYK

TO1IeHT YepHITIBCHKOTO HaIlIOHAJTLHOTO ME€IaroTiYHOT0
yHiBepcutery im. T.I'. llleBuenka, kanauaaT XiMivHIX HayK
3aBiqyBad Kadeapu CeBacTONMONIbCHKOTO HAI[IOHAIBHOTO
YHIBEPCUTETY sJIEPHOT EHEPTETUKHU Ta IPOMHUCIIOBOCTI,
KaHAUIaT XIMIYHHX HayK

CTapIIMi HAYKOBUH CHIBpOOITHUK CX1THOYKpPaiHCHKOTO
Hal[lOHAJIBHOTO yHiBepcuTeTy iMeHi Bonogumupa ans,
KaHAUAAT XIMIYHUX HayK

nekan JlyraHChbKOTO HAIllOHAJILHOTO YHiBepcuteTy imeHi Tapaca
[IleBuenka, mpodecop, TOKTOp XIMIYHUX HAYK

HaykoBwuii ciiBpooiTHUK HTK , . JHcTUTYT MOHOKpHCcTanmis” HAH
VYkpaiHnu, KaHauAaT XIMIYHUX HayK

cTapimmii Bukiaaad OechbKoro iHCTUTYTY YAOCKOHATICHHS
BUUTEJIIB

acucTeHT JloHeIbKOro HaIllOHATHHOTO YHIBEPCUTETY
acmipaHT yHiBepcurety Tymysu, @paniris

BUYHTENb KOMYHAJIBHOTO 3aKIafy ,JIyraHcbkuii HaBuaJIbHO-
BHUXOBHUI KOMIUIEKC: CHelliali3oBaHa mkosna I crynens-
rimaazis Ne 60 imeni 200-piyus m. Jlyranceka ”
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KOJIOCOB M.O.

KOJIOTUIOB C.B

KOH/IPATOB I.C.

KOPCVYH O.M.
KPIOYOK JI.M.
JINCTBAH B.B.

JIOI'THOBA JLIIL

JIABUHELD O.C.

JIAITYHOB O.10.

MAHXOC O.II.

MAPTHUHIOK I'.B.

MATINYVK B.C.

MUXAWJTIOK ILK.

MAILIEHKO B. B.

OCTAIIYVK €.0.

OMEJISIHYUK JI1.O.

TIOTIEJIb ILIL.
T1POLL JI.L.
TTYHIH C.B.
PAJTYEHKO J1.C.
PSIBYXIH C.B.
PELIETHSK O.B.

COMOB B.M.

JOIIEHT XapKiBChKOTO HAI[IOHATHHOTO YHIBEPCUTETY

imeni B.H. Kapasina, kaunuaaT XiMiuHUX HayK

CTapIIMi HAYKOBUHU CHiBpOOITHUK [HCTUTYTY i3nyHOT XiMii
HAH VYkpainu, kanauaat XiMIYHUX HayK

HayKOBHH CIiBpOOITHUK [HCTUTYTY 6100pTaHIYHOI XiMii Ta
Hadroximii HAH Vkpainu, kanauaat XiMiYHUX HAyK

BHKJIaa4 XapKiBCHKOTO HAIIOHAILHOTO YHIBEPCUTETY

imeni B.H.Kapa3zina

noteHT JIyraHChKOTO HaIliOHAJILHOTO YHIBEPCUTETY IMEHI
Tapaca llleBuenka, kKaHIUIAT TIEAATOTIYHUX HAYK

JOLEHT JKUTOMUPCHKOTO JIEP>KaBHOIO YHIBEPCUTETY IMEHI1
IBana ®panka, KaHAUAAT XIMIYHUX HAyK

3aBigyBau kadenpu XapKiBCbKOIO HalllOHAIBHOTO
yHiBepcutery iMeH1 B.H.Kapasina, npogecop, 1okTop XiMIYHUX
HayK

nexaH YepHiBelbKOro HalllOHATBHOTO YHIBEPCUTETY IMEHI1
HOpis ®enproBuya, mpodecop, JOKTOP XIMIYHUX HAYK
CTaplIMi HAYKOBHH crIBpOOITHUK [HCTUTYTY (h13MKO-OpPraHiuHOl
ximii iMm. O.B. borarcekoro HAH VYkpaiau, kanauaaT XiMIYHUX
HayK

notmeHT CyMCBKOTO JIEP’KaBHOTO YHIBEPCUTETY, KaHIUAAT
XIMIYHUX HayK

JOLIeHT PIBHEHCHKOTO JIEPKABHOTO TYMaHITaPHOTO
YHIBEPCUTETY, KaHAUAT XIMIYHUX HAYK

no1eHT JIbBIBCHKOTO HAIIOHAJILHOTO YHIBEPCUTETY iMeH1 [BaHa
®panka

acucteHT KUiBChKOT0 HalllOHATBHOTO YHIBEPCUTETY

imeHi Tapaca llleBuenka, kaHAMAAT XIMIYHUX HAYK

noreHT HarionaasHOTO yHIBEpCUTETY KopadsieOyayBaHHS

iM. anmipana C.O. MakapoBa, kKaHIUAAT XIMIYHUX HAyK
HaykoBuit ciiBpoOiTHuk HBII TOB ,,€namun”

JIeKaH 3aropi3bKOro HalllOHAJILHOTO YHIBEPCUTETY, podecop,
JIOKTOp (apMalleBTUUHUX HAyK

noteHT KHiBChKOro HaIllOHAJIBHOTO YHIBEPCUTETY

imeHi Tapaca llleBuenka, kaHAMAAT XIMIYHUX HAYK

JO1ICHT BOIMHCHKOTO HAIllOHATBHOTO YHIBEpCUTETY iMeHi Jlect
VYkpaiHku, KaHIUJAT XIMIYHUX HAYK

HaykoBuii ciiBpooitHuk HBII ,,Ykpoprcunres”

MoustoAmuid HaykoBul criBpoOiTHuk HBII ,,€namin”

crapmmii HaykoBui criBpoOiTHuk HBIT TOB ,,€Hamin”,
KaHAUIaT XIMIYHUX HayK

no1eHT JIbBIBCHKOTO HAIIOHAJILHOTO YHIBEPCUTETY iMeHi [BaHa
®dpanHka, KaHAUAAT XIMIYHUX HAYK

cTapiuii BUKiagad BoITuHCHKOTro HAIllOHAILHOTO YHIBEPCUTETY
imeni Jleci Ykpainku
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CTAPOCTA B.L

CTEITAHEHKO I.0O.

CYI'ATOB O.IL

CYXOBEEB B.B.

TUMO®EEB M.O.
TKAUEHKO A.M.

YCEHKO O.10.
XOMEHYYK B.O.

XOPOUIMNJIOB I'.€.

npodecop YKropoJachKoro HaI[lOHAILHOTO YHIBEPCUTETY,
JOKTOp MEeAAroriYHuX HayK, KaHAUJIAT XIMIYHUX HayK

cTyieHT JIbBIBCHKOTO HaIlIOHATHHOTO METUYHOTO YHIBEPCUTETY
imeH1 Jlanuia ["anuiskoro

BUHTENb 3arajibHOOCBITHBOI ko I-111 ctyneniB Ne 10 m.
Kepui ABronomHoi Pecniy0miku Kpum

npodecop HixkMHCHKOTO 1€p>KaBHOTO YHIBEPCUTETY

iMeH1 Muxkonu ['orosst, JOKTOp XIMIYHUX HAyK

ctyaeHT HarioHanbHOro ¢apMaeBTUYHOTO YHIBEPCUTETY
ctyaeHT KuiBchbKOro HaI[iOHaIbHOTO YHIBEPCUTETY

imeH1 Tapaca IlleBuenka

mupekrop TOB ,,Cirmadapm”

A0oUEeHT TepHONUIbCHKOIO HAIllOHAIBHOTO MEJaroriyHoro
yHiBepcuTeTy iMeH1 Bonoaumupa ['HaTiOKa, KaHIWAAT XIMIYHUX
HayK

noueHT JIyraHchbKoro HaIliOHaJIBLHOTO YHIBEPCUTETY IMEHI
Tapaca llleBuenka, KaHIUIAT XIMIYHUX HAYK
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IIlaHoBHI yYacHUKH ojimMmiaam!

1. [Ipn BUKOHAHHI 3aBllaHb JTO3BOJISIETHCS KOPUCTYBATHCS JIUIIE 30IIMTOM, PYUYKOIO,
tabmunero [lepiomnyHoi cHCTEMU €IEMEHTIB 1 JIOBIJKOBUMH MaTepiajlaMu, BUIAHHUMH
opranizaropamu.  Jl03BOJNIAETHCSI ~ KOPHCTYBATHUCS ~ BJIIACHUMH  OJIBISIMH,  JHIMKamMu 1
HEMporpaMoBaHUMH KallbKyJsTopamu. KopucTyBaTucs mmapraikaMu, MOOUTEHUMU TenedOoHAMH,
JOJJATKOBUMH JIOBITKOBUMH MaTepiajJaMH, KOHCYJBTYBaTHCS 3 OyIb-SIKHMH 0CO0aMH, OKpIiM
KyparopiB kinacie, 3ABOPOHEHO. [TIOPYIIEHHA LIUX [MTPABWJI MOXE ITPUBECTU O
CKACYBAHHA PE3VJIBTATIB TYPY.

2. 3 NMTaHHSAMM 1100 NPaBUIBHOTO PO3YMIHHS 3MICTY 3aBJaHb 3BepTaiirecs 10
Kyparopa, KOro J10 KJIacy 3allpOCHTh YepPTrOBUil.
3. Ha po3B’s13aHHs 3aB1aHb BIABOAUTHCS 4 rOJUHU. Yac 3aKiHUEHHS Typy BKa3yeTbCs Ha

Jouri. 3aTpUMKa 31 371a4ei0 30IIUTY 3 PO3B’S3KaMU Ha 5 XBWJIMH 4 OUIbIIE BEJE /10 CKaCyBaHHS
pe3yabTaTiB Typy.

4. [ToBHO Ta apryMeHTOBaHO BiJIOBiJaiiTe HAa MUTAHHS, MOCTaBJeHI B YMOBI 3a1auyi.
[IpaBunbHI TBEpIKEHHS, IO HE MAalOTh BIJHOUIEHHS A0 IOCTABJIEHMX Y 3ajadl NHUTaHb, HE
ouiHio0TECS. [IpaBuiabHa BiINOBIIb, HE MiAKPIiIUIEHA JIOTIYHUMHU apryMEHTaMH Y PO3paxyHKaMH,
OLIIHIOETHCS JIUIIIE MIHIMAJIBbHOK KIIBKICTIO OasIiB.

5. Po3B’s13aHHS KOXKHOT 337a4i pO3MOYMHANTE 3 HOBOI CTOPIHKH. YiTKO mMo3Hauaiite
HOMEp 3a/1adl, 110 po3B’sI3y€ThCs. SIKIIO O PO3B’sA3yBaHHs NIEBHOI 3a/a4l BU MOBEpTAIMCA ACKUIbKA
pas3iB, HANPHUKIHII KOXKHOTO 3 (pparMeHTiB po3B’si3Ky NUIIiTh: “IIpogoBxKEeHHS PO3B’A3KY JHB. MICIIS
3amaul

6. Skimo m1s BimmoBixi Ha muTamHS 3amadi BaM Bumano APKVII BIJAIIOBIJEM, Bci
CBOT BIAMOBIII 3amUCYWTE JIMINE Yy CIEMiadbHO BiABEACHHWX I 1boro Micisgx Ha APKYIII
BIJITIOBIJIEM.

7. Jlisi 9epHeTKH BHIUIAETHCS Apyra MOJOBHHA 30IIMTY. 3amiCH B YEpHETHI He
MEPEBIPSIOTHCS 1 HE OI[IHIOIOTHCS.

8. [Ipu HecTaui marepy 3BepTalTeCs 10 YeProBOTO B KJIaci.

9. Buxknamaiite po3B’s3ku 3aBAaHb 3pYyYHOIO JUIsl BAC MOBOIO. ['pamMaTH4HI MOMMIIKH HE

BIUTMBAIOTH Ha OIIHKY POOOTH.
Kopucua ingopmanis

crana ABoraapo Ny = 6.02-10% moms™ HopMmatbHi ymosu: 0°C, 1 aT™.
3apsiz exekTpona 1.6021892-10™"° K MOJIHUH 00’ €M i71eanbHOro ra3y 3a H.y.
22.4 n-momp .
yHiBepcanbHa razoBa crana R = 8.314 Jix-mons -K' | piBHsHHS craHy imeansHoro rasy (MeHzeneesa-
Knaneiipona) PV = nRT
crana ITnauka h = 6.63-10°* [ix-c ¢dopmymna Ilnanka E = hv
WIBMJKICTH CBiTIa y BakyyMi ¢ = 3-10% m-c”! 3akoH bepa-byrepa-Jlambepra A = gcl
crana ®apanes 1 F = 96485 Ki-momns™ A.G° =-RTInK = -nFE_,
HOpMaJTbHI YMOBH (H.Y.): ]
temneparypa 0 °C, Tuck 1 atm. pisusiaas Hepuera E = E? + RT In 1(Ox;)
nF H(Re di )Vi
cTaunapTHuii THCcK | Bap = 10° Ila E
1 atm = 1,01325 Bap = 1,01325-10° [a = pirsHHS Appeniyca K = A exp(——AJ
=760 MM PpT. CT. RT
p
4 3 ioHHHH 100yTOK BogH K, = 107
06'em chepn V ZETEI‘
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Iepionnuna cucrema enemenrti JI.I. MenaeneeBa

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 2
H He
1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B|C|N|O]|F|Ne
6.94 9.01 10.81 | 12.01 | 14.01 [ 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 18
Na | Mg Al|Si | P | S |Cl|Ar
22.99 | 2430 26.98 | 28.09 | 30.97 | 32.06 | 35.45 [ 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K|Ca|Sc|Ti|V [Cr|{Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge|As]|Se|Br|Kr
39.10 [ 40.08 | 44.96 | 47.87 | 50.94 | 52.00 [ 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 65.38 | 69.72 | 72.64 | 74.92 | 78.96 [ 79.90 | 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb|Sr|Y |Zr [Nb|Mo|Tc |Ru|Rh|Pd|Ag|Cd|In |[Sn|Sb|Te| I | Xe
85.47 | 87.62 [ 88.91 | 91.22 | 92.91 | 95.96 - 101.07 1 102.91 [ 106.42 | 107.87 [ 112.41 | 114.82 [ 118.71 | 121.76 | 127.60 | 126.90 | 131.29
55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Ba|s7.;i | Hf [Ta| W |Re |Os| Ir | Pt |Au|Hg| Tl | Pb | Bi | Po | At | Rn
132.91]137.33 178.49 1 180.95 [ 183.84 | 186.21 [ 190.23 ] 192.22 | 195.08 | 196.97 | 200.59 | 204.38 | 207.2 [ 208.98 - - -
87 88 104 105 106 107 108 109 110 111
Fr | Ra [go103| Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr |[Nd|{Pm|Sm|Eu|Gd|Tb |Dy|Ho| Er |[Tm|Yb | Lu
138.91 | 140.12 | 140.91 | 144.24 - 150.36 | 151.96 [ 157.25 ] 158.93 | 162.50 | 164.93 | 167.26 [ 168.93 | 173.05 [ 174.97
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th|Pa| U [Np|Pu|Am|Cm|Bk | Cf | Es |Fm |Md | No | Lr
- 232.04 | 231.04 | 238.03 - - - - - - - - - - -
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Ximiuni scyBu aaep B cnexTpax 'H SIMP

| Si, Li, AL..CH, l

L[ 1
Ph-OH
C0Q, C=COH Bcon
C!C—Hl
ApomaTHyeckue
nporousl; Ph—H
[recn ]
| c=cH ] IE’C";I
(=]
0=CH
1 10 8 7 6 5 4 k) 2 1 0
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I Teopernynuii Typ
8 kiac

3amauya 1. Uynosi rasu

Enementu A 1 B yTBOpIOIOTH O/IMH 3 OJHUM HU3KY O1HapHUX criodyk Ne 1-7. Bmict A
y IIUX CIOJyKax HAaBEJICHO y TaOJuIIL:

Ne crionyku | 2 3 4 5 6 7

Macosa uactka A, % | 36,4 | 53,3 | 63,1 69,6 | 69,6 | 74,1]63,1°

' [canyBanHs crionyku 7 TeopeTudHo nepeadadero y 1993 p.; cunrezoBana y 2010 p.,
critika mpu —40°C.

3a H.y. cionyku 1, 2, 4 — ra3u, 3 y 3Ha4HINA Mipi PO3KIATAEThCA, 5 — piauHa, 6 —
TBEpJa PEUOBMHA, MPOCTI CHOIYKH, YTBOpPEHI eneMeHTamMu A 1 b, — razu. Monsipaa maca
CIIOJTyKH 7 BJIBi4i MEPEBUIILY€ MOJIIPHY Macy CIOJYKH 3.
1. BcranoBiTh HeBigoMi edemeHTd A Ta B. Biamnosias miaTBepaiTh po3paxyHKaMHu.
2. 3amuurite cTpyKTypHi opmynu crmomyk Nel—6 3a H.y. Bkaxite Tum riopumu3sarii
HEKIHIIEBUX aTOMIB Ta T€OMETPiI0 YaCTUHOK.
3. TlopiBHsiiTe (SKICHO) PO3YMHHICTH Yy BOAi cnoiayk Nel—6, y pasi mpoTiKaHHS
XIMIYHUX peakiiil 3anuIliTh iXH1 pIBHSHHS.
4. BkaxiTh, 4YM OTpPyHHI pEYOBHHH 1—6 («Tak» UM «HI»), 3a3HAYTE KOJIIp
3amu@poBaHUX CIIOMYK.
5. 3ampornoHyiTe MOXKIUBY OYJIOBY MOJICKYJW CIOJYKHA 7, SKIIO BiOMO, IIO BOHA
MICTUTh 2 TUIIA aTOMIB eleMeHTy b, a IUMoabHUNA MOMEHT MOJIEKYJIH JOPIBHIOE
HYJIIO.

3amaya 2. 3akoH I'eHpi, 200 rasm Te:x po3UMHAKTHCSH
«...Acmunnas meopusa ecmop 61600 onviima, coodparcenue, Ha Onvime NOCMpPOEHHOe,
Ymo u cocmaeisiem CyuwyHOCHb RPAKMUKU. . )
. 1. Menoeneee
[Ipotsarom TpuBanoi €BOMIOLIi KMBI OpPraHi3MU HPHUCTOCYBAIHUCA 1O PI3HUX YMOB
icHyBaHHSI. OJHUM 3 HAMWIIIKABIIIUX Ta HAWMEHIN JOCHIPKEHWX Ha JaHUHd MOMEHT
CEpENIOBHII ICHYBAaHHS 3aJIUIIAETHCS BOAHUHN CBIT. Y BOJI MPHUCYTHI T1 X Ta3H, IO H Y
MOBITPI, ajie B 1HIIOMY CHiBBigHOLICHHI. PO34MHHICTD Ta3iB y BOAI Ta X TUCK HAJ PO3YUHOM
MOB’s3aHI MDK CO0OI0 3aKOHOM ['eHpi: KOHIEHTpalis PO3YMHEHOTO Tra3zy mpsMo
MpomopIliiHa Horo mapiiiaabHoMy THCKy. CaMe HasBHICTh PO3YMHEHUX Ta3iB y BOJII 1
JI03BOJISIE ICHYBATH KMBUM OpPraHi3MaM y BOJHOMY CEpEIOBHUIIL.
JlaH1 11010 pO3YMHHOCTI OCHOBHUX KOMIIOHEHTIB MOBITPS Y BOJI MPHU HapLiaJbHOMY
TUCKY naHoro rasy 1 bap Ta temmeparypi HaBkomumiHboro cepeaouia 0°C HaBeneHO
HIK4Ye (BKa3aHO 00’€M ra3y B MII, SIKMid OTJIMHAETHCS | J1 IUCTUIHLOBAHOI BOJIH):

Tabmms 1
I'as Po3unHHICTD
A3zor 42
Aprosn 102
Byrnekucinnii ra3 1712
Kucenb 53

11
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1. Po3paxyiiTe BMICT BYIJVIGKMCIOTO rasy B atmocdepi (B MOJBHHX Ta MacOBHX
YacTKax), SIKIIO0 32 HOPMaJbHUX YMOB MacoBa 4YacTKa PO3UYMHEHOTO BYTJIEKUCIIOTO Ta3y
ctanoButh 0.0001%.

2. 3anpomnoHyWTe CKjaj Ta30oBoi cywmimi (B MOJIBHHUX Ta MAacOBHUX 4YacTKax), sKa
CKJIQIA€ThCA 3 YOTUPHOX OCHOBHUX KOMIIOHEHTIB MOBITPS, SIKIIO MpPU il PO3YMHEHHI Y
YUCTIi BOJII yTBOPIOETHCS PO3UHH, B SIKOMY MAacOBI YaCTKH IIUX Ta31B PiBHI Mik cO00I0.

Po3unH, HacuueHW TOBITPSAM TMEBHOTO JaOOPAaTOPHOTO MPHUMIIICHHS 3a H.Y.,
Harpinu. ['a3, o BugIMBCS, MaB ckia (B 00’ €MHUX YaCTKax):

Tabmuws 2
l'a3 O06'emna
4acTKa
A3zoT 0,62
Aprox 0,015
Byrnekucnuii ra3 0,015
Kucenn 0,35

3. Po3paxyiiTe ckiaj (B MaCOBUX 4YacTKax) ra3oBOi CyMIillli, 1110 BUILIUIACS 3 I[bOTO
pO3UHHY.

4. Po3paxyiiTe ckiaj noBiTps (B 00’€MHHMX 4YacTKax), SKUM OyB HacCHYEHHUH JaHUI
PO3YHH.

5. Jliexo cyxoro Jiboy BAAJIOCS PI3KO OXOJIOJAUTH HACUYEHHUH BOJHHUI PO3UYMH aproHy
(06’eM po3umHy ckiagae 1 71, a TUCK Ta3y Hax po3unHoM npubnusHo 1 bap). B pesynbrarti
oTpuMaiy npuban3Ho 650 Mr 6e30apBHUX KPHUCTAJIB, L0 MICTSATh BECh aprOH 3 PO3UYUHY.
BkaxiTe Haiimpoctimy (GopMyiny OTpUMaHUX KpHCTamiB (y CHOJYIl MICTUThCA 1 aTom
aprony). flka BaJIeHTHICTh aproHy B JlaH1i CHIOMyIIi?

CepeaHio MOJISIDHY Macy NOBITPSl BBA:KATH PiBHOIO 29 1/M0JIb.

3anaua 3. Po3unHHicTh
VY Tabnuili HaBeJEHO PO3YMHHICTh OKCHTy 0apito y BOII:

Temneparypa, °C 0 20 50 80

Po3uunnicts BaO, r/100r Bogm | 1,5 3,84 11,75 | 90,8

[Tpu oxonomxenH1 HacuaeHoro mpu 80°C po3uuny 10 OUTBII HU3BKOI TEMIEpaTypi B
ocajl Bumajae nuiie npoaykt X (macosi yactku w(Ba) = 43,49%, w(O) = 50,79%).
1. Pozmmdpyiite X.
2. Pozpaxyiite pozunnnicts Ba(OH), ta X npu 0°C, 20°C, 50°C, 80°C.
3. SAxa maca X yTtBopuThes mpu oxosiomkeHHl 100 r nHacuuenoro po3unny Ba(OH), Bin
70°C o 10°C?

BBa:xaiiTe TemnepaTrypHy 3aJie:xkHicTb po3unHHocTi Ba(OH), ainiiinoro Big 0°C
po 30°C T1a Big 50°C po 90°C. Ilpm po3paxyHKax BHKOPHUCTOBYHTE 3HAa4YeHHS
MOJISIPHMX Mac aTOMiB, OKPYIJIeHi 10 HIJIMX YHceJl.

3anaua 4. [ledext macu

YTBOpeHHs fi7pa 3 €IEeMEHTapHUX YAaCTUHOK IOB'A3aHO 3 MOMITHUM 3MEHIIEHHSM
macu (Tak 3BaHuiM nedekt macu). lle o3Hauae, MO PO3MIAHYTHI TpOLEC MMOBUHHUN

12
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CYIpPOBOJIKYBAaTUCA KOJOCAJIBHUM €HepreTudyHuM edektoM. OnHi aTOMHIN OJUHUII Y
nedekTti Macu Bignosigae eneprisa B 931 MeB. SIkmio 3aranbHy eHeprito yTBOpEHHs siapa 3
€JIEMEHTAPHUX YaCTOK MOJUIUTH Ha OTo Macy, TO OTPUMYIOTh BEJIMYUHY "siepHOi eHeprii
3B'I3KY".
e . . .63 65

1. Busnaure ckiiaj npupoIHOi Mifi, 0 cKiIafaeThes 3 1BoX HykIiAiB (C"Cu ta ~Cu).

2.Bimomo, 1m0 «OJHOMMEHHI 3apsIy BIAMITOBXYIOTHCS». YoMy TMpPOTOHH He
MOJIUIIIAIOTH AJIPO, BIAMITOBXYIOUUCH OJIUH BiJl OJHOTO?

Jlms wmigi BigoMa HM3KAa HECTIMKWX palOaKTMBHUX HYKmimiB. Hampwknan, mis
nyktigy **Cu omsouacHo mepeGirarors mporecn K-3axBary, P-posmamy Ta B -posmamy
(mo3uUTpOHHUH po3Mmam).

3. Hanumiith piBHAHHS SEPHUX PEAKIliH, 3a SKUMHU BiZOYBAa€ThCSA PO3Mal HYKIIITY
%Cu.

Jna oosioku: m, = 1,0073 a.o.m., m, = 1,0087 a.o.m., m, = 5,4858><10'4 a.0.M.,
«IZIEpHA €Hepris 3B'sI3Ky» I MIPUPOHOT Mii nopiBHIOE 8,6 MeB/a.o.m, cepenns atomHa
Maca KynpyMmy B npupoiHoi miai 63,546 a.o.M.

3agauya S. XimiuHa icTopis
Toti, xmo He 3Ha€ icmopii, He 20MOoBuULl NI3ZHAMU MAUOYMHE...

“IIpocTi” nUTAaHHA

ban

Acmponomis

1 Ha3Ba 1poro enemeHTy CcHiB3ByYHa 3 Ha3Bow cymyTHuka CarypHy, Xoua
MOXO/IPKEHHS Ha3BU MOB's13aHE 3 Mi(OJIOTIEI0.

2  Ili enemeHTH OTpUMajid CBOi Ha3BM Ha 4YECTh TPbOX HAWOLIBII BIIJATEHHUX
m1aHeT COHAYHOI CUCTEMH.

3 JIBa eneMeHTH, Ha3BaHI Ha YECTh acTEPOIIiB.

Teoepaghin
Binpasy 4 enemeHTH OTpUMaid CBOi Ha3BH Ha YECTh MAJICHBKOTO MICTEYKa y
[IBerii mo6mm3y CTokroyipma.

5 A 1€l eleMeHT OTpUMaB Ha3BY Ha 4ecTh camoi ctouin [1IBerii.

6  Lli 2 enemenTn Ha3Banu Ha YecTh Opaniii.

13
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7

8

A 1€l eJIEMEHT — Ha YECTh 11 CTOJIHIII.

Enement, Ha3BaHwmii Ha yecTh Pocii.

Lo npuxosyrome naszeu enemenmis? (I10SCHITH TOXOKEHHS Ha3B)

9

10

[emiit Kpunron

Kcenon

Heon

AproH Panon

Camapiit

Tynii

Ta it

docdop

Le3iit

Ipumiii

“CrkaaaHi” nuTaHHA

3niecmasme popmynu i HA36U PEUOBUH.:

11

12

13

14

15

Coaa: NaOH, Na,COs3, Na,CO5-10H,O, NaHCO;

Kpucraniuna IIntHA

Kayctnuna KanpumnoBana

KyﬂOpOC: Fez(SO4)3'9H20, FCSO4‘7H20, Zl’lSO4'7H20, CUSO45H20

Minauii [uakoBUI
Bzarani HE
3ami3Hui Kynopoc

Ceaitpa: Ca(NOj),, NaNO;, KNO3;, NH4;NO;

Hopge3sbka AmiayHa

YumicpKa Igmificeka
Kucaora: HCI, H,SOs, HNO;, H,SO,

Kynopocna Kapo

MypieBa Cenitpsina

Ciab: NH4FG(SO4)2' 12H20, FG(NH4)2(SO4)2'6H20, K3[F€(CN)6], K4[FC(CN)6]
JKoBTa kpoB'siHa Ci1b

14
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UepBoHa KpoB'siHa CLTb

3aniz0aMOHIiiHI
rajyHd

Cins Mopa

3acanvui numanus

Slke nmepeBo MOXKHA BUPOCTUTH 3a | neHb (ONMMBKOBE, OOHCAl, CaTypHOBE,
3anmi3He)? HanuuiiTe piBHSHHS peakiii.

Ileit enemMeHT BIIOMUM JIOJIMHI 3 JABHUHH, MPOTE 3a BIIKPUTTS OJIHIEI 3 HOTO
Moaudikaiii Oyma npucymkeHa HobGeniBcbka mpemis mo ximii B 1996 porii, a 3a
JOCITIPKEHHS BiacTUBOCTel 1HIIO1 — 1o ¢iszmmi B 2010 pori. Ha3BiTh enemenT 1 111
Moaudikartii.

17

18 B naBaunHy monu He BMinM qo0yBaTH el MeTan. ToMmy IOBOAMIIOCS YEKaTH,
kosi Braje 3 Heba. I1lo me 3a meran?

€IuHUN 3 1IeCTH METajllB IUIATMHOBOI I'PYNH, SKUH PO3YMHSETHCS B HITPATHIM

19 .
KHCIIOTI.

20 VY 1825 p. ueit metan KomTyBaB Habarato Jgopoxde 3a 3070To 1 B 1500 pasi
JIOpO’KUE HIXK 321130, a 3apa3 3 HHOTO MEPECTAIIN BUTOTOBJISATH HABITh JIOXKKHU.

3agaua 6. TBepaa peyoBuHa

Ha cine MBr, macoro 8,64 r moaisiian HaUIMIIKOM XJIOPY. Y TBOPHIIOCS /IBA MPOTYKTH
peakilii, cepel SIKUX — OJIHa TBepAa pedyoBuMHa Macow 6,5 1. Ilicma po3unHEHHS 1€l
peyoBMHM Yy BoAl W poxaBaHHs Hammumky HI po3unH HaOyB TeMHO-KOPUYHEBOTO
3a0apBIICHHS.

1. Buznaure enement M.

2. Hanumnite piBHSHHS BIJIMOBIIHUX PEAKIIIH.

3.YoMy KOHIIEHTPOBaHI BOJHI PO3YMHH HOJOBOJHIO IIBUJIKO HaOYBaIOTh
3abapBieHHs? U MOXIIMBHI TOMIOHUH TIporiec 3 BogHUM po3unHoM HBr? 3 razomnomionum
HBr na noBiTpi? Hanuiuite piBHAHHS peakiii.

4. YsBiTh, IO BaM HEOOXITHUM KPUCTATIYHHMK MO, a B JabopaTopii 3 #0I0BMICHUX
PEUYOBHH € TUIbKM KOHIIGHTpOoBaHUM BomHui po3unH HI. 3ampomonyiite mBuakuii Ta
KUTbKICHUH METOJl OTpUMaHHS WOy 3 KOHLIEHTpOBaHOro BogHOro po3unny HI. 3amumnits
PIBHSHHSI peakuUii.

15
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9 ki1ac
3agaua 1. Cins lainne
Kur’sitinast cywini, o MICTUTh B3STI y CTEXIOMETPUYHOMY CIiBBiTHOIIEHH] 2,34 T
OinapHoi coni A (macoBa yactka cynsdypy 41,08%), 0,64 r npiOHOAMCIIEPCHOT CIpKU Ta
3,40 r OGimapHoro cynsdimy B, mpu3BOAWUTH 1O YTBOPEHHS JIMIIE OCAAy CBITIO-)KOBTHX
kpuctaniB comi [lninme Terpaenpuunoi gopmu macoro 9,62 r (Buxig 100%), B comi
[Ininme macoBa yactka cyibhypy 26,65%.

1. BcranoBite dopmyny cronyk A ta B 1 comi Illninme, skio Bigomo, 10 MOJSPHI
Macu cojie A 1 B ciBBigHOCATBCS SIK My:Mp = 0,2297.

2. 3anumniTe piBHSAHHS peakuii, mo BiAOyBaeTbcs mnpu yTBOpeHHi coii Hlmimme.
[TosicHITH POJIb KO)KHOTO KOMIIOHEHTA B pEaKLIiHIN cyMilii.

3. 3anumniTe piBHAHHSA B3aemoii coni [lninme 3:

a) KOHIIEHTPOBAHOIO HITPATHO KHUCJIOTOO;
0) KOHIICHTPOBAHOIO XJIOPUIHOIO KUCIOTOIO MIPH HArpiBaHHI.

IIpu po3paxyHkax BHKOPHCTOBYiiTe 3HAYeHHS AaTOMHHMX MAC eJIeMEHTIB,
HaBeeHi B [lepioguuHniii cucremi ejieMeHTiB.

3anava 2. ByriieBoaeHb

JInsi BU3HAYEHHS CKJIaay rasyBaToro (3a H.y.) HEIHUKIIYHOTO BYTJIEBOIHIO A HOTO
NEBHY KUTBKICTh PO3JIUTWIM Ha JABI piBHI yacTUHU. OIHY BHUYEPIHO MPOTiAPYBaiIH, IO
MIPU3BEJIO 10 YTBOPEHHSI COIYKH B, npyry npobpomyBainu mif aiero pozunny 6pomy B CCly
npu -10°C B TempsBi it oTpumanu peuoBuHy C. CriBBigHomeHHs Mac croiyk C 1 B ckiano
3,724.
1. Busznaure peuosunu A, B, C.
2. 300pa3iTh OyJOBY BCIX MOXJIMBHUX 130MepiB 3amndpoBaHuX crnoiyk. Uu BCi BOHH
3aJI0BOJIBHSIFOTH YMOBI 3a/1a41? OOTpyHTYHTE BiJIOBIIb.
3. Hagenits peakmito npueananns HCI no A. 300pa3iTs Oy10BYy MPOIYKTIB peaKxiiii.
4. [Ticns mpoBeneHHs JOCIKEHHsS] pedoBUHU A pedoBuHU B Ta C 3Mimanu 1 nepesenu
B razomnojiOHui cTaH. BuszHauTe cepenHio MOJSpHY Macy OTPHUMaHOi CyMilli Ta MacoBi
YaCTKU KOMIIOHEHTIB Y CyMIiIIIi.

Ilpu po3paxyHkax BHKOPHCTOBYiiTe 3HAa4YeHHSI MOJSIPHHUX Mac aToMiB,
OKPYTIJIeHI 10 WiJInX YynceJl.

3anauya 3. Heopraniuna kucjiora
Y BoaHoMy po3umHiI OiHapHOi HeopraHiyHOi KuciaoTh HA BCTaHOBIIOIOTHCS Bl
OCHOBHI PIBHOBAaru:

JUCOLIAIi: HA=H +A, K,=7-10"

Ta TOMOCYTIPSKCHHS HA + A'=HA,, K,=5.
1. BcTanoBiTh hopMysty KUCIOTH, SIKIIO BiJOMO, III0O MacoBa YacTKa TiApOreHy B Hii
ckiagae 5%.
2. B razoBiit ¢a3zi HA icuye y ¢opmi mukiiunoro rexkcamepy. Hamenmite ioro
CTPYKTYDpY.
3. 3anumIiTe BUpa3u AJ1g KOHCTaHT piBHOBaru K| ta K, Ta HaBeaiTh iX pO3MIipHICTb.
4. Pozpaxyiite pH po3unny HA 3 koHnenTpaiiieto 1 Moib/1, He BpaXxOBYIOUH PIBHOBAry
TOMOCYTIPSDKEHHS.
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5. [TosicHiTh, sIK po3paxoBaHe BamH B 1. 4 3HaueHHS pH CHIBBIAHOCHUTHCS 3 ICTUHHUM
3HAUEHHSM (301ra€eTbCs, € MEHIINM, € OUTHIITUM).

3anaua 4. ABBI'/l...

JlaGopaHT 3HANIIIOB 3aKpUTYy OAHKY 3 HAIMIBCTEPTUM HAIUCOM: “BOJHUNA PO3YHH....”.
BupimuBim 3’scyBaTH, sika pe4OBHHA 3HAXOAUTHCS Y PO3UMHI (CIIOJIyKa A), BIH MIPOBIB Psifl
JOCTIIIB.

Jlis 1pOoro po34YMHY Ha JIAKMYCOBUU mMamiperh MPU3BOAWIA O IOYECPBOHIHHS
ocTaHHbOrO. [IpH CTOSIHHI Ha MOBITP1 PO3YMH MOCTYNOBO HaOupaB Oyporo konbopy. [lpu aii
Ha PO3YMH A KOHIIEHTPOBAHMM PO3UYMHOM CHJIBHOI KUCIOTH B BinOyBaeTbcs BUIUICHHS
Oyporo razdy B Ta yTBOpeHHS NpPO30pOT0 PO3YHMHY, OOEpPEKHE BUIMAPOBYBAHHS SIKOTO
MPU3BOJIUThL 10 OJepkKaHHA Oe30apBHUX KpHUCTamB crnoiayku I, sKi mpu TOMIpHOMY
HarpiBaHHI PO3KIJIAAIOThCA 3 BUIUICHHSIM mapiB peuoBuHu I Ta TBepnoi peuoBuHu E
(okcua 3 MacoBOKO 4yacTKoro okcureHy 23,95%). HarpiBanns E no 300°C npusBoauTh 10
yTBOPEHHS Ta30Boi cyMili crnoiayk 2K Tta 3 $io1eToBOTro KOabopy, AKa MPH OXOJIOKEHHI JI0
-20°C 3HebapBmroeTbest. [Ipu 1boMy BiIOYBaeThCS OCAIKEHHS TEMHOI  KPUCTaJIIYHOI
criosryku K.

Posmmdpyiite peuoBunu A - 3. Jle BUKOpucTOoBYyOThCs peuoBruHU 7K Ta 37
Hanumnite piBHSHHS BCIX peakiliil, 3raJaHuX B YMOBI.

Yomy po3uuH A, 3anuieHuil B mpo0ipii, ctae Oypum?

HaBeniTe Tpy MPUHIIUTIOBO Pi3HUX METOJIN OTPUMAHHS A.

Bigomo, 1o raz B mpu oxonomkeHH1 3He0apBIOETHC. YoMy ?

Nk W=

3anaua 5. binapui cnoaykun
Enement X yTBOproe HU3KY OiHapHHUX CIONYK A — G, MOJIEKYJIH SIKUX CKIaIal0ThCs 3
YOTUPHOX ATOMIB.

Cnonyxka A B C D E F G
MacoBa yactka | 90,64 | 74,74 | 88,38 | 71,72 | 45,81 | 52,59 | 38,38
Wx (%)
Tun ? ? ? ? ? ? ?
riopuan3anii
HEHTPATILHOTO
aToma
[IpocTopoBa ? ? ? ? ? ? ?
OynoBa
MOJIEKYJIN
1. Busnaure cnonyku A — G, skmio Bigomo, o crnoinyku C, D ta E ckinanaiotecs 3
OJIHAaKOBHX €JIEMEHTIB.
2. Busnaurte tumn ribpuausaiii HeHTpaJIbHOTO aTOMa B MOJIEKYJax cioiyk A — G.
3. Hagexits npocTtopoBy OyZ0BY MOiEKys crionyk A — G.
4. HageniTe piBHSIHHA peakiiii OTpuMaHHs croiyk A — G.

Ilpu po3paxyHkax BHKOPUCTOBYIiTe 3HAYEHHA MOJSIPHMUX MAac aTOMiB,
OKpYIJIeHi 10 HIUX YK ces, AJs XJopy — 35, S r/moJib.
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3agaya 6. EnexrpoJis

Uepe3 1BI MOCHIOBHO 3 €IHAHI €IEKTPOJITUYHI KOMIPKM 5 XBUJIUH MPOIYCKAIH
SIEKTPUYHUN CTPYyM cuiior 2 A. YV mepuriid KoMipiii 3HaXOAuBCs | J1 BOAM, MiAKUCICHOI
PO3YMHOM CYyJb(aTHOI KUCIOTH, a B IpYrid — 1 1 po3dyuHy, MIAKUCIEHOrO CyIb(paTHOO
kuciororo g0 pH 1. Ileit po3umH mictuB 528,1 M eKBIMOJISIpHOI CyMillll XJOPUAIB X
(macoBa yactka xyopy 52,73% ) ta Y.

1. Busnaure X ta Y, siKi10 BOHU € OIHApHUMHU, a CIIBBIIHOIIECHHS MOJISIpHUX Mac X/Y
ckianae 1,0375.
2. Hamumnite piBHSHHS €NEKTPOXIMIYHMX peakIliii, sKi BigOyBaJudcsi IIiJ dac

€JIEKTPOJI3y, Ta pO3paxylTe Macu PEYOBHH, IO BUAUTWIMCA Ha €JIeKTpoaax (BUXia 3a
ctpymom 100%, mepeHanpyroro Ha €JIEKTPOaaX 3HEXTYUTE).

3. 3 AKOTO MaTepianxy MOTJIM OYTH BHUTOTOBJIEHI €IEKTPOU ISl MPOBEICHHS OMHUCAHUX
nporiecip?
4. CknamiTe ABI CXeMH TaJIbBAaHIYHUX €JIEMEHTIB, B OJHIN 3 SIKHUX €JIEMEHT, III0 BXOJIUTh

1o ckiaay Y, OyB OM KaToJoM, a B 1HIIIM — aHOJIOM.

3agaua 7. llo? de? Koan?

OOH Ta KOHECKO oronocunn 2011 pik Poxkom XiMmii, y 3B'SI3Ky 3 4UM OJHY 3
nepenad ,,[1{o? de? Konu?” npucBsaTHiId XIMiYHINA TeMaTHlIli. ,,3HaBIi” 3 TPICKOM Mporpaiu
rsg1a4aM, OCKUTBKY HE 3MOTJIM MPABUIILHO BiJTIOBICTH HAa HaBEACHI HIDKUYE MUTAHHS. Temnep
BHU cripoOyiiTe HaJjaTH NpaBUJIbHI B1AMOBIII.

1. Axy (ski) 3 HaBEJEHUX PEUYOBHMH MOXKHA BHKOPHCTOBYBATH SIK 1HIUKATOPH TMPU
nonomerpuunomy TtuTpyBanHsa: a) EJITA, 6) xamito Opomin, B) ¢eHondranein, T)
kpoxmais? Yomy?

2. SIxa (sKi) 3 HaBeJEHHX YACTHHOK He € Hykimeodimom: a) H,O, 6) HO', B) H;0", 1)
HO-, 1) H;C-C(H)=0, e) Br', x) Br?
3. SIka (ski) 3 GOpMyJT MOXKYTh BIAMOBIZATH BYTJEBOIHSM, B SIKMX BCl aTOMH KapOOHY

3HAXOJIAThCSI B CTaHI1 sp3 riopuamzanii: a) C,H,,», 6) C,H,,, B) C,H,,»? HaBenite mno
OJTHOMY TIPUKJIQTy BIJMOBITHUX PEUOBHH.

4. Karanizarop 3miHIo€: a) ctan piBHOBaru, 0) MIBUIKICTh MPSIMOi 1 3BOPOTHOI peaKIlii.
B) IMIBUAKICTB JIMILIE IPSIMOT peakiiii, I') eHeprito 1'100ca, 1) eHTambII10, €) MEXaHI3M peaKIii.
5. SAxa (sx1) 3 coseit mpu HarpiBaHHi He BUAULIIOTH amiak? a) NH4Cl, 0) (NH,),SOy,,
B) NH4NO3, T) (NH4)2CO3‘7

6. HIBuaxicTh peakuii Mix razamMu A Ta B 3 miaBHIIEHHSIM TeMIiepaTypu 301IbIITy€ThC,
OCKUIbKM a) 30UIbIIYEThCS KOHLIEHTpAIisl MOJIEKyd; O) MiABUILYEThCS THCK Y peaKUidHIN
CyMiIl, B) 3MEHIIIY€ETbCS €HEPris aKTUBAIlil, I') 30UIBIIYETHCA YaCTKa aKTUBHUX MOJICKYI,
1110 BOJIOJIIOTH HA/UTMILIKOBOIO €HEPTIEIO.
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10 kaac
3anaya 1. bopanu
I'a3 A wmictuth Tpu enementu. [lpu cnamoBanni 1,000 r A ytBoproerscs 0,624 r
TBEPJIOTO 3anumiKy OiHapHoi pedyoBuHH X, 1,204 1 (3a H.y.) 6e30apBHOTO Ta3y Y, 10 HE
3HE0ApBIIOE MIJKUCICHUH PO3YMH IMEepMaHraHaTy Kallilo, ajieé IMOTJIMHAETHCS PO3UHHOM
JyTY, a Ha CTIHKaX MOCYAMHU CKOHJIEHCYBajocs mpuommusHo 1,45 mu Boau.

1. BceranoBite MonekyisipHy (opmyiny A, skuo 1,26 r uporo razy npu temrneparypi
300 K Ta trcky 2-10° ITa 3aiimae 06’em 281,6 M.

2. 3anuuIiTe piBHAHHS XIMIYHOI peaKIlii 3ropanHs A.

3. HageniTe cTpyKTypH1 OpMYJIH yCiX MOKIIMBHX 130MeEpIB A.

4. 3amponoHyiTe Crocid OTpUMaHHS OJTHOTO (OyAb-SIKOTO) 3 130MePIB A.

3anava 2. Pinkuii amiak

[Ipu BHeceHHI OyIb-IKOTO JIy>KHOTO METally y PIAKHN aMiak pO3YWH MOMEHTAIBHO
3a0apBitoeThest y OnakuTHHA Komip. [Ipu obepekHOMY BHIApOBYBaHHI JAaHOTO PO3YUHY
3aJUINAETHCSI METal y HE3MIHHOMY cTaHi. Bigomo, 1o 3a0apBieHHS pO3UYMHY MaikKe He
3aJIeKUTh BIJI TPUPOAU JYKHOTO MeTalny (BOHO 3MIHIOETbCS B1Jl OJaKUTHOTO [0
CpiOJIICTOr0), MPOTE CYTTEBO 3aJCKHUTh Bl KOHIIEHTpaIlli JyKHOro metany. ['yctunHa
YTBOPEHOTO PO3YMHY MEHIIA 3a TYyCTHMHY YHCTOTO amiaky, a eJeKTPOIpPOBIIHICTh
KOHIICHTPOBAaHUX pO34MHIB (Ounbmie 3 MOIB/I) Maibke HE BIAPI3HIETHCS  Bif
€JIEKTPOMPOBIIHOCTI UYUCTOTO MeETalny, SKHM BHUKOpUCTAIM [UIsl exkcnepumeHty. llpu
BBEJICHHI KaTajlizaTopa /10 TaKOro PO3YMHY TMOYMHAE BUIUISETHCSA raz X, 1 MICHS LbOTO
BUJIIJTUTH METAJl BXKE HE BIA€ThHCA.

1. 3anuuIiTh piBHAHHS aBTOMPOTONITHYHOI PIBHOBAru YUCTOTO aMiaky.

2. Axi TUIM MIKMOJIEKYJISIPHOT B3a€EMO/I1T MOXKIIMBI y piIKOMY amiaky?

3. HageniTe npukiiag OCHOBH i KUCJIOTH B piIkoMy amiaky. HaBemiTs mpukiaa peakiii
HeHTpami3alii y JaHoMy PO3YHMHHHUKY.

4, [TopiBHSITE CHITy CHHUTBHOI KMCJIOTH B HACTYMHHUX po3uuHHuKax: H,SO,4, NH;, H,O?

5. [TosicHITH TPUHIIMIIOBY BIAMIHHICTH M1 MPOTOHHUM 1 aTPOTOHHUM PO3YUHHUKOM.

6. [TosicHiTh, YOMy KOHIIEHTPOBaHI PO3YMHHU 3 YMOBH 3a7aui MPOBOAATH €ICKTPUUHHIMA

CTpyM. SIK BU BBa)kaeTe, K OyJie 3MIHIOBATHUCS €JIEKTPOIPOBIAHICTh IPU 3MEHILIEHH]
KOHIICHTpallii MmeTary?

7. SIK 3MIHIOETBCS MPOBIIHICTH YUCTOTO METAy MPHU 3pOCTaHHI TeMIepaTypu?

8. Sk Oyne 3MIHIOBAaTHUCS TMPOBIOHICTH PO3UMHY JIY’)KHOTO METaly HEBHCOKOI
KOHIICHTpAIIii 31 3pOCTaHHAM TemIepaTypu?

9. [Ipu BHeceHH1 30710Ta O OAHOTO 3 OJAKUTHUX PO3UMHIB, 3TaJJaHUX B YMOBI 3ajaul,

YTBOPIOEThCS OiHapHA CIOTyKa 3 MacoBOK dYacTkow 3ojiota 59,7%. HasemiTh
dbopmyITy Ii€T CIIOTYKH.
10.  3anuunTh piBHSAHHS YTBOPEHHs razy X.

3anaya 3. bpomyBaHHs

IIpu nii Ha nesxuii ankeH X OpOMOBOJHIO TMEPEBAKHO YTBOPIOETHCS MPOAYKT Y.
ko x peakiisi BiIOyBa€ThCS B MPUCYTHOCTI MOJIEKYJISIPHOTO KHUCHIO Ha CBITJII, MOXHA
orpuMatd NpoAyKT Y,. Y; Ta Y, JIETKO pearyioTh 3 O€H30JI0M (B MPUCYTHOCTI XJIOPUIY
QIIOMIHII0), YTBOPIOIOYM B 000X BHIIAJKax OJHAaKOBHM ByrieBojeHb Z (T. xkum 158 °C),
KU Ma€e BaXJIMBE MPOMUCIIOBE 3HaUeHHs. HarpiTuil 1o kuniHHsA Z BCTyNHae y KaTaliTUYHY
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peakilito 3 KHUCHEM, a mpu oOpoOIl yTBOPEHOTO MPOAYKTY PO3BEACHOI0 KHCIOTOIO
OTPUMYIOTh JIBI BXKJIUBI piiuHu A Ta B, sKki nerko po3aumoroThes. Pimuna B moxe Oytu
oTpuMana 3 Y MOCIiJOBHOIO JI1€10 BOAHOTO po3uuHy Jyry Ta cymimii CrO; 1 mipuInHOM.

1. BcTaHOBITH CTPYKTYPH HEBIAOMUX PEYOBHH, KO My/Mx = 2,93.

2. [TosicHiTh pe3ynbTaTH peakilii aJkeHy 3 OpOMOBOJHEM B 3aJie’KHOCTI BiJI YMOB
npoBeJieHHs peakiii. Yu BiIpI3HAIOTHCS MPU IbOMY MEXaHI3MH ?

3. Yomy npu peaxuii Yy Ta Y, 3 0€H30J10M YTBOPIOETHCS €AMHUMA MTPOTYKT?

4. Sxuii MexaH13M T1apoii3y TPOMIKHOTO IPOAYKTY (MacoBa yactka okcureny 21,05%)

OKucHeHHs 7.7

3anaua 4. 4 eieMmeHTH

Yotupu enementu A, B, C ta D maroTh aToMHI MacH, sIKi BITHOCAThCS sk 1:2:3:4
(BIAMOBIIHICTD Y CHIBBIIHOIICHHSIX — HEOOOB’si3k0Ba). JIBa 3 LUX €JIEeMEHTH — HEMETalH,
SK1 3HAaXOJAThCA B OJIHIN Tpymi (3a KopoTkowo Gopmoro Ilepiognunoi cucteMu €IeMeHTIB),

niepeKyIaj] Ha3BH, SIKOi 3 JIATUHI — mi, wo cnopionenHi 0o memany D.
t

+H,, t
B CA, —> ¢

+H,, t

t
DA— DA BA, — BA,

+DCl,

t %~ Na,CA, — = DCA,
Na,A, —— NaA _ . oo

Na,BA, — DBA,

DA YOpHA, TBEPJla PEUYOBHHA
D,A HEpO3YMHHA Y BOJI, MEePEBO/IUTECA B PO3THH JI€10
BOJIHOT'O PO3YMHY amiaky
B TBEpJa pEYOBHHA, PO3YMHHA B PO3YHHI JIYTY
Na,BA, Oija cijab
C CIUIaB MPOCTOI PEUOBUHU I[LOTO €JIEMEHTA 3 3aJ1130M —

ITPOMUCIIOBO BaYKJIMBHI

—

Posmmdpyiite enemMeHTH.
2. Hanumiite piBHSIHHS BCIX 3rajaHUX MEPETBOPEHb.
3. Yu icHyroTh mie OiHapHi cronyku 3 NayA, kpim NayA, TaNa,A?

3agaua 5. KineTuka okMcHeHHS

Bona 3 mpuponnux mxepen dacto mictuth coii pepymy(Il) abo manrany(Il), siki €
MPUYUHOI0 YTBOPEHHsI 3a0apBJICHHX OCaJAiB IMpPH CTOSIHHI Takoi BOAM Ha moBiTpi. g
NOCII[UKEHHS. TAaKMX [POLECIB OyJ0 IPOBEICHO MOJETbHE OKHCHEHHs ioHiB Fe’' B
kapOooHatHoMy Oydepi. [lepebir peakiiii KOHTPOIIOBAIM MUISIXOM 3BaXKYBaHHS OCaidy, SIKAN
YTBOPIOBABCS NPU CTOSHHI BIAKPUTOTO PO3YMHY Ha MOBITpi. Pe3ynbpratu BUMIpIOBaHHS
HaBeneHO B Tabmuii. O0'eM po3unHy HOpiBHIOE | JI, a BUXiJHA KOHIEHTpAIlis 10HIB Fe?*
cranoBuaa 6,010 moms/n. ITpoTAroM ekciepumeHTy 06'eM posummy, iforo pH, ckman
ocaqy, II0 BUMAJAa€ Ta IHIII ICTOTHI MapaMeTpH 3aJUIIAIOTHCS a00 MiATPUMYIOTHCS
HE3MIHHUMH.

Yac, a10 1 2 3 4 25

m(ocay), Mr 35,6 57,9 71,8 80,5 95,0
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1. Busnaute mopsgok peakiii Ta po3paxyMTe KOHCTAHTY IIBUAKOCTI. 3amuIIiTh
KiHETUYHE PIBHAHHS peaKilii okucHenns Fe® .

2. Yu Moxe 3MIHUTHCS KIHETHYHE PIBHSAHHS, SKIIO PEAKLil0 MPOBOJUTH B 3aKPUTOMY
KoHTelHepi? Yomy 1 sk?

3. Sxuit cknag MokKe MaTH 0Caj, 110 YTBOPIOETHCA?

3agauya 6. Couri

Coni A ta B 3a6apBiior0Th oJIyM’ sl TTaJbHUKA B (D10JIETOBUIN KOJIIP.

YopHo-(hioneToBi Kpuctaaun coidi A 100pe PpO3YUHSIOTBCS B BOJI 3 YTBOPEHHSIM
¢ioneroBoro po3unny. [Ipu narpiBanui 0,158 r A Bugminserscs 11,2 mn razy X. Teepaa
peuoBuHa C — 0IMH 3 MPOAYKTIB PO3KIaLy A — € KaTaiaizatopom poskiamy coii B, fAkiio
HarpiBatu 0,245 r comi B 3a HasBHOCTI cionyku C, To yTBOoproeThest 0,149 r comi D ta 67,2
mi razy X (H.y.). ko cine B mignatu posknany 6e3 cnonyku C, To ra3 X BUAUISTUCH HE
Oyne.

Comi A Ta B pearyioTe 3 XJOPHIHOI KHCJIOTOIO TPH IbOMYy B 000X BHITaJKaX
BUIUISIETCS Ta3 Y Ta yTBOPIOETHCS Cuib D.

1. Posmmdpyiite cnonyku A — D Tarazu Xu Y.

2 CknaziTe piBHSIHHS peakuii, Ipo K1 WIeThCsS MOBA.

3. CknaaiTh piBHSHHS peakiiiid B3aeMoii cronyku C 3 XJOpUIHOIO KHUCIOTOIO.

4 Pozpaxyiite, siky ciib — A un B — O151b11 BUT1AHO BUKOPUCTOBYBATH sl 1OOYBaHHS 6

1 razy X, sIKo oro Buxijg ckiagae 89,3%.

5. SAxi me cnocobu no0yBaHHs razy X B 1abopatopii Bam Bigomi?

6. Hagenite ctpyktypHy (opmyny aHioHy 3 ckiamy coii B, BkaxiTh ribpuauzaiiro
HEHTPATBHOTO aToMa 1 KpaTHICTh 3B's13KiB. HaBeniTh CTpYKTYypHY (OpMyITy pEUOBHUHH
C.

3agauya 7. EnexrpoJis

UYepe3 1B1 MOCHIIOBHO 3 €IHAHI €JIEKTPOJITUYHI KOMIPKM 5 XBUJIMH MPOMYCKaIH
EICKTPUYHUN CTpyM cujoro 2 A. V mepuriii KoMipili 3HaXoauBcs | J1 BOAM, MiJKHUCICHOT
PO3UMHOM CyJb(aTHOI KHCIOTH, a B JApyrid — 1 1 po3unHy, MIAKUCIEHOTO CyJb()aTHOO
kuciororo 1o pH 1. Leit po3unn mictuB 528,1 mr exBiMoisipHOi cywmimii XjmopuaiB X
(macoBa yactka xjopy 52,73% ) ta Y.

1. Buznautre X Ta Y, fKimo BOHUM € OIHAPHWMH, a CHIBBIAHOIICHHS MOJISIPHUX Mac
Mx/My cknagae 1,0375.
2. Hamumiite piBHSHHSA €JIEKTPOXIMIYHUX peakiiil, ski BiaOyBajaucs MmiJ —4ac

€JIEKTPOJII3Y, Ta PO3paxyHTe Macu PEUOBHH, 1110 BUAUTAIUCS HA €JIeKTpoaax (BUXij 3a
ctpymom 100%, nepeHanpyroro Ha €1EKTPOAaX 3HEXTYUTE).

3. 3 AKOro mMarepiany MOrjiu OyTH BUTOTOBJICHI €JIEKTPOIH ISl IPOBEACHHS OMHCAHUX
npoiieciB?
4. CxnamiTe ABi CXEMH raJbBaHIYHHUX €JIEMEHTIB, B OJHIN 3 IKHX €JIEMEHT, 1[0 BXOIUTh

no ckiaany Y, OyB OM Karojgom, a B IHINK — aHOJOM. 3amUIIiTh PIBHSHHS s
po3paxyHnky EPC 3ampomnoHOBaHMX BaMU TaJIbBaHIYHUX €JIEMEHTIB.
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11 kaac

3agaua 1. IcTopisi okcuay TpositHaM

IcHy!OTH iCTOpHUYHI CBITYEHHS IIOAO BIAKPUTTS TPOSHIAOBOI OMii 1HAIMCHKOIO
iMIeparpuuero MoHrosibebkoro noxomxkeHHss Hyp Jlxuxan y XVII cr. Cknaa TposiHA0BOi
onii OyB nocCHipKeHHM HiMelbkuM xiMikoMm [toHTepom Oxnodom y 70-x pp. XX cT.
OcHoBHUM KOMIIOHEHTOM o71ii € S-(-)-B-Citronellol, MmacoBa "yacTka sSIKOro B Hii CKJIaJa€e 10
40%. Ane 3amax oiii 00yMOBIIOIOTH 1HIIT peduoBUHHM. OJHA 13 HUX HA3UBAIOTH ‘“‘OKCHUIOM
TposHIM”’, i MacoBa yactka B oiii He mepeBuinye 0,5%. ¥V 2010 p. ximiku ¢pipmu DSM
PO3pOOMIIM TPOMUCIOBHIM MeTONl cuHTe3y 1€l cronyku 13 S-(-)-B-Citronellol. Lel meton
CHpOUIeHO omucye nojaHa Huxk4de cxema. [Ipu peakuii S-(-)-B-Citronellol 13 cunrnernum
KHCHEM YTBOPIOETHCS CIIONTYyKa A, 3 K01 Y JIB1 CTaJlii OTPUMYIOTh “‘OKCHJ TPOSHIN .

0, ('A) Na,SO,4 H,SO, Okena 030HOnI3
— A — B —  1posvggm ——>= C +Y
OH o)
| CioH2003 CioH200, CioH160

S-(-)-B-Citronellol

1. Posmmdpyiite ¢dopmyiny “okcuay TposHIW®, sKmO BiH Mae yuc(-)2S;4R-
KOH(]Irypalit, Ta Ipu 030HOJI31 Jae aneroH Ta pedoBuHy C. CrexkTpu “oxcumy
TPOSIHIX® HABEJICHO HUXKYE.

67.85 40.85 34.45

76.76

77.08
77.40

N
curHan
135.00

cocl,

126.50 74.65 30.35 2560 22.30 18.30

140 130 120 110 100 9 8 70 60 50 40 30 20 10
C APT SIMP criextp “oxcuny Tposimu” y aeiirepoxiaopodopmi. Curaam CH, ta C
no3utuBHI, a CH; Ta CH — Big’emHi.
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1.68
1.72

4.04 1.54

5.15
5.17

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
'H SIMP criextp “okcuay TposHAH” y AefiTepoxIopohopMi.

2. Posumdpyiite cnonyku A ta B, skmo BigoMo, mo oOWIBI MarOTh TIIBKH IO
OJTHOMY XipaJIbHOMY IICHTDY.

3. Posmudpyiite ctpykrypy cnonyku C. 3ampornoHyHTe cXeMy CHHTE3Y ‘‘OKCHIY
TtposHan” 3 C.

4. CriiBBizHeciTh curaany y crektpax 'H a C SIMP “oxcumy TposHn’”.

5. HaBeniTe MexaH13M niepeTBOpeHHs B B “okcup TposiHan”.

6. 300pa3iTh miarpaMy MOJEKYJSpHUX opOiTaneil sl TPUIUIETHOI Ta CUHTJIETHOI
MOJIEKYJIA KUCHIO, 3aIIPONOHYITE METOU TreHepyBaHHs CUHTJIETHOT'O KHUCHIO.

3agaua 2. @Topyroyi areHTH

Maitke 20% cydacHUX MEAMYHHX 3ac00iB € (IyOpOBMICHUMH OpTraHIYHUMH
cnoilykaMu. ToMmMy po3poOka HOBHX METOAIB BBEJAECHHS aTroMiB (uyopy B MOJEKYJH
OpPraHIYHMX CIHOJYK € aKTyaJbHOIO SIK 3 HAyKOBOI TaK 1 3 MPAKTUYHOI TOYKHU 30py.
Heopraniuny cnonmyky A (macoBa wyactka d¢uyopy B Hi 70,33% F) mumpoko
BUKOPHCTOBYIOTb B OPraHI4YHOMY CHHTE31 K (TOpyroumii areHT. 3a il y4acTiO MO)KHa
3MIACHUTH TIEPETBOPEHHS KApOOHOBUX KHUCJIOT, KETOHIB Ta CHOUPTIB Ha BIAMNOBIJHI
TpudTOpO-, AMPTOPO- Ta MOHOPTOMOXITHI.

1. Buznaute cnosiyky A. 3anpornoHyiTe TpoCcTOPOBY OYIOBY 11 MOJIEKYJIH.

2. HaBenith mo OJHOMY MpPHUKIALy PEakiiii CHOJyKH A 3 KapOOHOBUMH KHCJIOTAMH,
KETOHAMU Ta CIIUPTaMHU.

3. Ilig wac peakuii CONYKH A € IUKJIOTEKCAHOHOM IOPSAJ 13 OCHOBHHM IPOIYKTOM
yTBOPIO€ThCA No0IvHa crioiayka B. SIky OynoBy mae moinekyna crnonyku B, sikiio ms
CIIOJIyKa pearye 3 BogHUM po3urHoM KMnO,?

4. Tammm ¢propyrounm arenToM € cronyka C (MacoBa yacTka quryopy B Hiit 35,36%).
Bona yTBOproeThcs BHACHIIOK peakilii CHOMykd A 3 gieTuiaamiHoM. BwusHaute
crionyky C.

5. Slxa cnonyka € Ol akTUBHUM (TopytouuM arenrom: A un C? Yomy?
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6. Hamenite mo omHomMy mpukiany peakiii croayku C 3 kKapOOHOBUMH KHCJIOTaMH,
KETOHAMU Ta CIIUPTaMHU.

3anaua 3. AkymyasTop
[Terpo momomir 6aThKy 3apsSaUTH HOBWUW CBHHIIEBUM aKyMmyJsaTop ctpymoMm y 10 A

BIpooBk 10 ToguH (BUXiZ 3a CTpyMOM cTaHOBUB 95%). Sk eneKkTposiT BOHU

BUKOPHUCTAIM 2 KI' pO3YMHY CyJIb(aTHOI KUCIOTH 3 11 MacoBoro yacTtkoro 20%. Ilicns Toro,

AK akyMyJsTop OyJsio 3apsjkeHo, [leTpo miakiIro4YuB HOTO 0 €NEeKTPOJIITUYHOI BaHHHU 13

po3urHOM Macoro 1 kr, sikuii MictuB 3,55 1 comi A. Ilix yac mpoXomkeHHs Kpi3b HHOTO

ctpymy cuioro 0,100 MA Bripogorx 160 xB. Buainmuiocs 0,83 T mpocroi pedoBuHu B.

1. Busnaute Bcl 3amM(ppoBaHi pEYOBUHM, HAMMILITH PIBHSHHS XIMIYHUX peakLiid Ta cXeMu
€JICKTPOJHMX TIPOIIECIB, SIKIO BIAOMO, IIIO aHIOH COJi A BXOJIUTH JO CKJIATy YOPHOTO
HIOpOXY.

2. BuzHauTe MacoBy 4YacCTKy CyJb(paTHOI KHUCIOTH B EJEKTPONITI MICHS 3apsKaHHS
aKyMyJIATOpA.

3. BBaxaroum, 110 BHXIJ 32 CTPYMOM B €JEKTPOJITUYHIN BaHHI JOpiBHIOE 77%, OIIHITH
BUTPATH €IIEKTPUKH MPU YTBOPEHHI mpocToi peuoBunu B (B Ki/r).

4. OOuucHiTh a0COMIOTHI Ta BIIHOCHI MOXUOKH MPH TUTPYBAHHI 2,5 MJI €IEKTPONITY MHICIIA
3aBEpIICHHS ENEKTPOdi3y, pPO3BEICHMX BOAOK g0 S50 M, y TMPUCYTHOCTI a)
denondraneiny (pKiy;, = 9,4), 0) metmnioBoro opamxkeBoro (pKi,; = 3,40). I'yctuna
€JIeKTPOJIITY CTaHOBUTH 1,245 r/mn, koHuentpaiis NaOH — 0.25 monw/n. [ns cipuanoi
kuciotu pK,; =-3, pK,,=1,9.

3anaua 4. Biramin

Crnonyka A (C4gHgOg) € opraniuHoIO KHCIOTO, CUIIBHIIIO 3a oTOBY. Lle akTuBHUI
BI/IHOBHUK, 3[aTHUA OOEPHEHO OKHCHIOBATHUCA HOJOM, a TaKOXX HEBIJ €MHAa 4YacTHHA
XapyoBOTr0 palioHy JIIOAUHU. ByJ10By MOJEKynIu KUCIOTH A BCTaHOBUB Y. XeyopT, AKHil,
30KkpeMa, i 3a e B 1937 poui orpumaB HobGeniBebky npemito 3 ximii. Hukue HaBeneHo
CXeMy MEepPETBOPEHb, 32 JOMOMOTOI0 SIKUX 1 OyJI0 BCTAHOBJIEHO OyIOBY CIIOTIYKH A.

Mel Mel/Ag,O
A (CGHSOG) - > B (CBH1206) —_— c (C10H1606)
l 030HOni3
NH,

F(CH;NO,) + E(C,HN,O,) —<=—— D (C4oH,505)

Binomo, mo F ta E € amigamu xkucior, mpuuomy npu o6bpobui F Hatpiit
TINOXJOPUTOM  Ta  MOJAIbIIOMY  Tigpondi3i  (peakiis Beepmana)  yTBOpHOETHCS
2,3-numeTokcurponananb. [3 YO cnektpy cnoiayku A XeyopT 3poOMB BHCHOBOK IIpO
HasBHICTb y 1i MOJIEKYJl KETO-TpyId, IO 3JaTHa €HOJI3yBaTHCS, Ta CIPSHKEHOro
MOABIAHOTO 3B’ SI3KY.

1. 300pa3iTh cTpyKTypHi popmynu MosieKkys cioiyk A - F.

2. Yomy A € OUThII CHWJIBHOK KHCJIOTOIO, HIX OmTOBa? 300pasiTh CTPYKTYypHY
dbopmyiy aHiOHa.

3. Yomy kucaora A € Takoro BaxiauBoro? o BigOyBaeThCs B OpranizMi JIOAUHA
npH ii Hectayi?
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3agaua S. TepmoauHamivHi po3paxyHKn
Yacruna A
Hna peakuii 2l = Ipp TeMnepaTypHy 3anekHICTh KOHCTaHTH piBHOBarM Kp y
nianaszoni Temmnepatyp 298 — 1000 K moxkHa BUpa3uTH piBHIHHSAM:
lgKp =-3,815+7823/T-0,5-1gT  (Kp Bupaxena B bap).

1. 3Hali1iTh pPIBHAHHA 3aJE€KHOCTI EHTaJbIMIi JaHOl peakuii BiJg TeMIepaTypHu.
Po3paxyiiTe 3HaueHHs eHTamnbIli peakiii nmpu Temmepatypax 300, 700 ta 1000 K. Yu
3MIHIOETBCS] €HTAJIbIIIS 3 TemnepaTypor? Yomy?

2. SIk 3MIHIOETBCS KOHCTAHTa PIBHOBAru Ta BUXIA MPOAYKTY U L€l peakuii a) mpu
301IbIICHH] TeMIlepaTypu; 0) MpH 30UIbILIEHHI 30BHIIIHBOTO THUCKY?

3. Po3paxyiiTe KOHIIEHTpallil0 aToMapHOro Hoay (aTomis/n) y koHTelHEp1 06’ emoM 2,00
anopu T =300 K, sxuio 10 HbOro BHECTH KPUCTANIU HOAy (pIBHOBOKHUN TUCK HOAY Hal
TBep0i0 (ha3oro 3a IEX yMOB cTaHoBuTH 4,04-107 Bap). SIkoi inopmarii He BrcTadae B
YMOBI IIbOTO IMyHKTY JAJIsl TOTO, 100 PO3B’sI30K OYB OJHO3HAYHUM?

4. Po3paxyiiTe cTyniHb aucotiaiii mosekymsipHoro oxy npu 1000 K, sikiro 30BHIimIHIN
TUCK CTaHOBUTH a) 2 bap; 6) 100 bap.

5. 3anpornonyiiTe IMOBIPHHUI MEXaHI3M peakili auconiamii Hoxay. UYn oJHaKOBUM 1 SIKUM
came € TMOPSIIOK PeakIlii JUcoIiallii 32 BUCOKOTO Ta 3a HU3BKOTO THUCKY B Ta3oBii (asi?
Pimenns oOrpyHTyHTE 3a JOTOMOTIOI0 BHUBEICHHS BiIMOBIIHOTO KIHETUYHOTO DPIBHSIHHS,
KOPHUCTYIOUHCh METOJIOM CTAI[iOHAPHUX KOHIICHTpAIlid. SIKWil BUTJISAI Ma€ KiHECTHUYHE
PIBHSIHHS 32 MPUCYTHOCTI B pEaKIiHINA CyMillll MOJIEKYJ A€SIKOTO IHEPTHOTO razy?

Yacruna b
Bizomo, 1110:

€HTallbIis CyOIIiMalLii HaTpio Acy@IHO (Na) cranoButs 108,4 x/x/Mob,

eHTallbIIis CyOimanii Homy ACY@IHO (In)= 66,24 xJIx/Momb,

eHTaNbIis Homnizanii Hatpito AjoyH® (Na) = 495,8 k/lx/Mob,

CHTAJIbIIISI TIPUETHAHHS EJIEKTPOHA 10 aToMy HOJy CTaHOBUTH ACHOpiI[HHO D =
-295,3 xJI>x/Mob,

SHTAJIBITISI YTBOPECHHS MOy HATPIIO AYTBHO (Nal)=—-402 xJI>x/MOb.

6. 11lo Ha3uBaETHCS EHEPrier0 KPUCTAIIYHOI TPaTKU HOHHOI CLIOTYKHU ?

7. 3anumiiTe TEPMOXIMIUHI PIBHSHHS BCIX HaBEICHUX IMPOIECIB (BUKOPUCTOBYIHTE
TEPMOJAMHAMIYHY CHCTEMY 3HAKiB JJISl TETJIOTU TPOIIECY).

8. 3a HaBeJACHUMHM JJaHUMHU OI[IHITh 3HAYEHHS €Heprii KpucTaniuyHoi rpatku Nal.

Jlas posigkn: dInKp /dT = ArHO/RT2

3agaua 6. Tpoxu npo pH

Kap6oHOBI KHCIIOTH — CIIOJTYKH, 1110 MIiCTSITh KapOOKCHIIbHY TPYITY:
O

-

OH , 1¢ R — meBHMi1 3aMiCHUK.
B tabnuni HaBeaeHo 3HaueHHs pK, ais cepii geskux kapOOHOBUX KHUCIIOT:
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R CF, H Ph | CH,OH
pK, | 023 | 3,75 | 420 | 3,83

1. TlosicHITH 3MiHY KHCIOTHOCTI HaBEACHHUX CITOJYK 3aJICKHO BiJ] MPUPOJU 3aMiCHUKA
R.
2. Po3spaxyiite pH po3unHiB nux kuciot 3 koHneHntparismu 0,01 Mob/i.
o 20 mu pozunny NaHCOO 3 xonuenrpariiero 0,1 Monab/n goiawim 2 M pO3UYHHY
CF;COOH 3 koHuentpartiero 0,5 Moib/1. 3anuiIiTh piBHIHHS OallaHCy 3apsiiiB s
yTBOpeHOro po3unHy. Po3paxyite pH yrBopeHoro posuuny.
4. Yomy nopisHioe pH po3uuny, mo mictuth AB1 KapooHosi kuciotu (R = Ph, CH,OH)
y piBHUX KOHIIeHTpalisx 0,1 Momas/n?
IIpu po3B’s3yBaHHi JaHOI 3aJa4i NPUITHATH AKTHBHOCTI YaCTHHOK PIBHUMH iX
KOHIIEeHTpaUisaM.

[98)

3agaua 7. JIaHII0KOK

MaOyTh, HE iCHY€ IHIIOTO METAIIYHOTO €JIEMEHTa, IKUW J]a€ Take PO3MaiTTs CIIOIYK,
sk eneMeHT X. Hrkue HaBeneHO cxeMy NepeTBOPEHD CIIONYK LBOTO eeMeHTa. PeuoBunu A
Ta E € 6inapaumu cnonykamu. [pu cnamroBansi 1,0000 T peuoBunn E yTBOproetscs 0,6947
r A. Comi F ta G gucomiroloTh 3 YTBOPEHHSIM JBO3apsAHOrO KarioHa, a coii R, Q ta B
MAalOTh OJIHAKOBUH SKICHUN CKJIaJ 1 MICTATH eleMeHT X B OJIHAKOBOMY CTYTI€HI OKUCHEHHS.
Jlo ckmany anioHiB cronyk R ta B Bxoauts numie ogun atom X, a M(R) > M(B). M(Q) =
1192 r/monb, a CHiBBIAHOUIEHHS MOJSPHUX Mac aHIOHA 1 CIOJIY4YEHOro 3 HHMM KaTioHa
cranoBuTh 4,094. Monspna maca C menma 3a momsipHy macy B na 21 a.om. Ilicms
HarpiBanHs coiii D (macoBa yactka w(X) = 21,89%), 1110 He MiCTUTh oKkcureny, mpu 60 °C B
CTPYMEHI a30Ty B TBEPJIOMY 3aJIUIIKY MICTUThCS Jinie croiyka E.

e T o RN

H A
KMo 4l \ }@/ A

G

R K2C03 (NH4)2S

KOHT v NH,OH
H,SO, 4
B > C

PosmncppyﬁTe HEBI1JIOM1 pEYOBUHM Ta HAIMUIIITh PIBHAHHS BCIX 3ralaHUX peaKiiiil.
IIpu po3paxyHkax BHKOPHUCTOBYHTE 3HA4YeHHS MOJSIDHMX MAac aToMiB,
OKPYTIJIeHI 10 WiJINX YnceJl.
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I Typ

8 kiac
3anaua 1. TBepamid, ;KUTTEAANHUI, CMePTeIbHUH, IIHITYYH i
Mix yotupma peuoBuHamu A, b, B ta I' MoxuBi Taki nepeTBopeHHs (KoedimieHTH
y CXeMax peakiliii He BKa3aHo):
A+B — B;
B+A—T,;
I'+b — B.
Binomo, 110 Tpu 3 mepeniuyeHnx peYOBHH — rasu, a iXHi MOJISIpHI MacH BITHOCSITBCS K
1,57 : 1,14 : 1.

1. Bcranosite A-T.

2. 3anuIIiTh PIBHSAHHS BIAMOBIIHUX PEAKIIIM.

3. Axki 3 peuoBuH A—I" HeOe3meuH1 Jyis JIIOACHKOro opradizmy? Yomy?

4. ki 3 HaBeeHUX peakiliil mepeBakHO BigOyBaroThes mpu: a) 500 K; 6) 1300 K 3a

YMOBH HasIBHOCTI BCiX PEUOBUH?

3anaua 2. Ilinpo0xa

Onnoro pa3y B HiMeuunHi 3aTpumainu rpymny 3J0YHHIIB, K1 TAPOOISIIN alMasi, 1o
BUKOPUCTOBYIOTBhCSI JUIsl TEXHIYHMX I[ield. BisyanbHOo migpoOKy OyJo HEMOMXIHMBO
BIJIPI3HUTHU HI MO KOJBOPY, Hi MO MinHOCTI. HaBiTh XIMIYHO BOHa Oyja OUIbLI 1HEPTHA 3a
anmas.

Ha migninsHOMY CKJIai 3HANUIIUINA 1BI PEYOBUHU — CKJIIOBUHY PEYOBHHY A Ta TEMHO-
cipy mpocty pedoBuHy B 3 metanmiunum OmuckoM. i 1Bi peuoBHMHU 1 BUKOPUCTOBYBAIUCS
0e3mocepeIHbO I CHHTE3Y «IICEBI0-aIMa3y» CIIIKaHHSM.

Skmio B3SATH cTeXiOMEeTpUyHi1 KimbKocTi pedoBuH: 3,08 T A Ta 1,848 r B, 10 iX
B3a€MOJIiS MPUBOJUTH 10 YTBOpeHHs 1,232 r «mceBmo-anmaszy», a K MOOIYHHHA MPOIYKT
BuiisgeTses ra3 C 06’ emom 2,957 i1 (1.y.). IIpu 800°C yTBOpEeHHMI «IICEBI0-aIMa3» pearye
3 XJIOpOM, Tipu 1IboMy yTBOproeTbes 10,34 T xnopuay J ta peuoBuna B.

1. Slke TexHIYHE BUKOPHCTAHHS 3HAXOAUTH ajamas?
2. Busnaute opmynu «rceBro-anmasy» ta pedoBuH A-Jl, skiro monekyia razy C mae

TUTOJILHUM MOMEHT.

3. Ski mie anotpornHi Mmoau(ikarii kKapOOHy BU 3Ha€TE?
4. TlosICHITH MPUYMHY TOTO, IO aJMa3 HabaraTo TBEpAIlIHi 3a rpadir.

3anaua 3. Tabauus MenaeseeBa
V IlepioauuHiil cucTeMi eeMEeHTIB 3HaiieHo O6araTo 3anexxHocteil. BunpooOyiite 1 Bu
CBOI CUJIH.
1. Posmmdpyiite 3ak010BaHi MO3HAYCHHS:
a) F, Cl, Br, X1.
0) Ar, Ca, Ti, Cr, Fe, X2.
B) H, He, Ne, Cl, O, F, Ar, Kr, Xe, Rn, X3.
r) Be, Al, Ge, X4, Po.
1) K—Ar, Ni-Co, Te—-X5.
€) 3a H.y. cepe]l YCIX MPOCTUX PEUOBUH PIAKUMHU € nuiie X6 ta X7.
Biamnosial HOSCHITE.
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2. HamumniTe, K1 CHOIYKH Moxe yTBoptoBatH XI 3 dayopom? BkaxiTe TreoMeTpiro
MOJIEKYJI Ta TUII T10puAN3aIlii HEeHTPATbHUX aTOMIB.

3. Tigporen 3naxoauthes B 1-if rpymi Ilepionnynoi cucrtemu, ane CHIBHO MOXOIUTH 1 Ha
enemMeHTH 17-1 rpynu. 3anoBHITH TaOJIUIIIO, BKa3aBIIU HEOOX1H1 BETUYMHHU.

INaporen | EnemenTu 1-i | Enementu 17-
rpynu rpynu
Enextponna O0yoBa
Haitbinpm MpUTaMaHHa
BaJICHTHICTb
HaiiGinpil nputaMaHHUN CTYIIHB
OKHCHEHHSI

Tum 3B’s13Ky y NmpoCTiii pedoBHHI
Ta arperaTHUM CTaH MpPOCTOl
PEUOBUHMU 3a H.Y.

4.Yomy iHepTHI Ta3W Ha3BaHi «iHepTHUMH»? UM MOXYyTh BOHM YTBOPIOBAaTH XiMidHI
CIIOJIYKH 3 IHIIUMHU eJleMeHTaMu? SIKII0 Tak, HaBEIITh 2 IPUKIIAIH.

3agaua 4. IlpocTi neperBopeHHst

[Tpu minBuIeHil TeMmepaTypi MpocTa pedoBUHA A (3a H.y. ra3) pearye 3 MmpocCTOIO
peuoBuHoio b Oyporo konbopy (3a H.y. piauHa), yTBOoprotoun 6e30apBHy cronyky B (3a H.y.
ra3). [Ipu B3aemonii B 3 razom I' yrBoptototbest 6e36apBHa cinb M. [Ipu po3unHeHHI MeTany
E y rapsyoMy KOHIIEHTPOBAaHOMY BOJHOMY PO34HHI pe4OBUHU /I TOCTYNOBO BUALISETHCS
10,08 1 (H.y.) razoBoi (a3u, mo MicTUTh Ta3u A Ta I', a Maca po3uMHy 3MEHIIYETHCS Ha
1,77 r.
1. Posmugpyiite HEBiIOMI pPEYOBHMHM Ta HAMMWIIITH DPIBHSHHS XIMIYHHUX peakIii, 1o
BiOYBalOThHCS, SIKIIO BiZJOMO, IO TycTHHA ra3y b 3a razom B 6mm3bka o 2.
2. Sk y npomucnoBocTi oTpuMytoTh peuyoBuHu A—-I', E? HaBeniTe mo ogHOMY pPiBHSIHHIO
peaKIIii.
3. Haenite OynoBy monekynu I' ta cknmaanoro iony y cmomymi Jl. BkaxiTe reomerpito
YACTUHOK Ta THUII TOpuAn3allii IEHTPATBHOTO aTOMa.

3agaua 5. KucJsiora

JIBOXOCHOBHA KUCJIOTa X € CIOIYKOI0 KapOoHy. MacoBa 4acTka KaJbLil0 B CEpeaHii
coJn 11i€l kucynotu ctaHoBUTE 50,0 %.
1. Buznaure popmyny kucnotu X.
2. 300pa3ith rpadiuni popmMynau MOIeKyau X 1 MOJIEKYJIH CIONYKH Y, fKa Ma€ TaKy camy
XIMIYHY (QopMyily, aje iHIIy, TaKk 3BaHy «CHUMETpUuHy» OyaoBy (crmonyku X Ta Y €
13oMepamu). B 000X crionykax kapOOH BHUSBIISIE CBOIO HAHO1IBII MPpUTAMaHHY BaJCHTHICTD.
3. CknaniTh pIBHSHHA peakilii KaJbI[l€BOT COJi KUCIOTH X 13 BOJIOIO, SIKIIO BOHA HE €
OKHCHO-BITHOBHOIO, @ OJTHUM 13 ii IPOJTyKTIB € Ta3.

IIpn po3paxyHkax BHKOPHUCTOBYHTe 3HAa4YeHHSI MOJISIDHUX MAac aToMiB,
OKpYIJIEeHi 10 HJIMX YHuceJl.

3apauya 6. MinepaJa

[Tpupoanuit minepan dpeppoanTo@uuIT MicTUTH (MacoBi yacTku) 0,201% rigporeny,
38,34% oxcureny, a Takox enemeHTd Fe ta Si. BHaciigok GiM3bKOCTI 10HHUX pajlyciB Ta
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BIIMMOBIIHUX XIMIYHUX BJIACTUBOCTEH IesfKa KUIBKICTh 10HIB Fe*' B KPUCTAJIIYHINA TpaTIll
deppoaHTodimTiTy MOXKe 3aminryBatuch Ha ioHm Mg®' Ge3 CyTTE€BOi 3MiHM MapaMeTpiB
KPUCTAJIIYHOI TpaTKu (Tak 3BaHe 130Mop¢He 3amimenHs). [Ipu piBHOMIpHOMY 3aMillleHHI B
KpHCTaniuHiii rpatui wactuam iowie Fe’™ ma Mg”" yTBOpmBCs aHTO(IMIT, MO MiCTHTH
16,0% (mac.) marsiro.
1. Buenity Haimpoctinty Gopmyny MiHepany ¢eppoaHTOPULIITY, a TakoxX GopMyity
BKa3aHOTO 3pa3Ky MarHi€BMICHOTO aHTOPULIITY. OcTaHHIO (OpMYIy NPEACTABUTH Y BUII
(Mg, ..Fe,),S1,0H;, ne yoTupu HIKHI 1HASKCH — 1111 YHUCIIA.
2. lns  BUTOTOBIIEHHS XIMIYHMX MPWIAIiB, TPO30OPUX ISl  yAbTPadioaeToBOro
BUIIPOMIHIOBAHHS, a TaKOX CTIMKUX 10 BUCOKHX TEMIIEpaTyp, BUKOPUCTOBYIOTH TEBHHIA
Minepai. CKJIO, BUTOTOBJICHE 3 I[LOTO MiHEpalTy, MOKe OyTH MPO30pPHM UM MAaTOBUM. SIK
3BEThCA 1Iel MiHepasn Ta sika Woro ¢opmyna? 3 4uM MOB’si3aHa HEMPO30PICTh CKia, 10 3
HBOT'O BUTOTOBJISIETbCS? UM BIJIMBAa€ BOHA Ha XIMIYHY CTIMKICTh CKJa?
3. Bimomo, mo CHIIIKATH € HECTIMKMMHM JI0 IIJIJABHMKOBOI KHMCJIOTH Ta IIE J0 Jii JEIKHX
XIMIYHUX areHTiB, BHACIIOK YOTO CKJIO CTAa€ HEMPO30pUM Ta MEHII CTIMKUM MEXaHIYHO.
3anuiniTe PIBHSAHHS peakilii MIOKCHIy CHIIIIII0 3 IJIaBUKOBOI KHUCIOTOIO. ki e
PO3MOBCIO/DKCHI peareHTH TMPU3BOAATH [0 CYTTEBOrO TCyBaHHs ckina? Hasenmitsh
2 IPUKIIAJIH.

Ilpu po3paxyHkax BHKOPHCTOBYiiTe 3HAYeHHS AaTOMHHMX MAC eJIEMEHTIB,
HaBe/eHi B [lepioguyHniii cucremi ejieMeHTiB.

3agauya 7. IIpo ximiro

1. BkaxiTh, 5Kl 3 MepeliueHuX HIDKYE SBHIN € XIMIYHMMH: a) IJIaBJICHHS CHITY Ta
JbOJy Ha J0porax, MOCHIAHMX CULII0; O)3MiHA KOJBOPY JIMCTS Ha JepeBax BOCCHH,
B) FTaCiHHA COJM OLITOM IpH NPUrOTYBaHHI TICTa; T') MOsABAa Ha HEOl palayru; 1) ipXKaBiHHS
3aiiza; €) po3KJIaa BOAU MiJ €0 eIeKTPUUHOTO CTPYMY; K) OPOMIHHS COKY; 3) IJIaBJICHHS
caJjia Ha rapsyiii CKOBOPO/I.

2. 3anuunte ¢popmynu Harpiii cynedity, Kaneuiii cynsdiny, Maruiii cyiasdaty Ta
BKaXIiTh cTyneHl okucHeHHs Cynbdypy B IIUX CIIOTYKaXx.

3. Ckinpku atoMmiB [imporeny mictutbes B 380 © BOJHOTO PO3YHMHY 3 MAacCOBOKO
gactkoro (NH,),HPO, 6,0%?

4. Pospaxyiite MacoBy dYacTky Kympymy B crnoayui Bi,Sr,Ca(Cu;-Ni,),0Og, e
x=0,022.
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9 kiac
3agaua 1. Pagiycn
Sk Bimomo, pajiycu atoMiB Ta i1OHIB 3HAYHOIO MIpOI0 BH3HAYAIOTH iX XIMIYHY
MOBEAIHKY. YacTo /I TOSCHEHHS THUX UM IHIIUX BJIACTUBOCTEH ITUX YaCTUHOK 30BCIM HE
O00OB’SI3KOBO 3HATH TOYHE 3HAYEHHS ix paniyciB. KopucTyrouuch rapHUM 3HAHHSIM
[TepionuyHoro 3aKOHY, XIMIKaM BIA€ThCS po3i0parucs B Oararbox nuTaHHsIX. [laBaiite 1 Mu
cpoOy€eMO BiJIIOBICTH HA JESKi 3 HUX.

B Tabmumi HaBegeHl 3HAYEHHA 10HHUX -
1 a lon | Li'| K [ Rb | Cs

pazlyciB METaliB MepIioi Tpymu:

R,mm | 60 133 148 169

.« . . + (9}
1. OminiTe 3HaueHHs paniyca Na . [ToOymyiite
Ta MOSICHITH 3aJIKHICTh 10HHUX paJlyCiB KAaTIOHIB JIy’KHUX METaJIIB BiJl HOMEpa Nepiofy.
Yomy 1151 3a1€XKHICTh HE € JIIHIHHOI0?

2. Sk 3MiHIOIOTBCS aTOMHI pajiiycH B psay Li — Ne? fka npuyuHa nux 3Min?

3. Pospaxytite ionnmii pamiyc Ca ", SIKIIO Bimomo, 110 MK’ siiepHa Biactanb aius KF
CTaHOBUTH 266 1M, a 11g CaF, — 232 M.

4. Paniycu sikux yactuHok 6inbmie? Yomy?

a) Na"i Mg™",

0) CliCI,

B) BaiBa®".

Ha pucyHky HaBe/ieHI MOXJIHBI BapiaHTH OKTA€IPUIHOTO OTOUEHHS (JJIs1 CIIPOIIEHHS
aKciabHi HOHH He TOKa3aHi) KaTioHa A aHiOHAMM 3 Pi3HUMH pajiycaMu.
3. Slka 3 HaBeOEeHHUX CTPYKTYp
HaiOIbm  crifika?  Pospaxyiite
ITpaHUYHE 3HAYCHHS  BiJHOIICHHS
paaiyca KaTioHa 70 pajiyca aHlOHa
(&)

(Ri/R)), mpu sikomMy Ile MOXKIUBa

OKTaeIpu4Ha KOOPIUHAITIS.

Crnmparounch Ha CBOI pPO3paxyHKH,

nepezndayre, qu MOJKJIMBE a

KOOpIMHAIIHE YHCIIO Ti*" micrs y TiO.. R(Ti*") = 68 mm, R(O¥) = 140 mm.

6. Uu icHyIOTh OlHApHI 10HHI CIOJIYKH 3 PI3HUMH KOOPJAWHALUIMHUMH YUCJIAMH KaTiOHa

Ta aHioHa? Yum 11e 3yMOBJIEHO?

3anaya 2. PiBHoBara

JIo TepMETUYHOrO TEPMOCTATOBAHOIO IpH Temmeparypi 625°C peakropy Beenu 0,8
monb HCl Tta 0,2 monp O,. [louatkoBuii THck y peaktopi ctaHoBuB 1 bap. 3 yacom
BCTAHOBMJIACS PIBHOBAra peaxiiii

AHCl(ra3) T O2(ras) = 2H2O(ras) T 2Cloras).

3a yMOB piBHOBAru napiiajibHui TUCK KUCHIO cTaHOBUTH 0,077 bap.
1. 3anuiiTe BMpasH Ui KOHCTaHT piBHOBarW jgaHoi peakuii K, (depes mapmianbhi
tuckn), K, (uepe3 MoJIbHI YacCTKM) Ta JJIs CTaHAApTHOI KOHCTaHTU piBHOBaru K,. Bkaxith
PO3MOPHICTI KOHCTAHT.
2. PozpaxyiiTe MOJIbHI YaCTKH Ta MapiiiajbHi TUCKHU T'a3iB 32 YMOB PiBHOBAru.
3. Pospaxyiite 3nauenns K, Ky Ta K, nanoi peakuii.
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4. Pospaxyiite TepmonuHamiuni mapamerpu A,G’, AH’ ta A,S peakuii, siximo Bigomo,
IO CTAaHJAPTHI EHTANbIii YTBOpPEHHS (BBaXKaliTe iX HE3AJICKHUMHU BiJ TEMIEPATYPH)
cxmanaiorh: AH(HCl(qy) = 91,6 kJI/Moimb, AH’(H,0 143) = -216,3 KJK/MOII.

5. Sk BrIMHE Ha BUX1J IPOJYKTIB:

a) 3MEHILICHHs 00'€My pEeaKTopy;

0) miABUILIEHHS TEMIIEPATypH;

B) BBEJICHHS KaTasi3aTopa?

3agauya 3. binapHi peyoBuHu
PedyoBrHa A € KITIOYOBOIO CHOJYKOIO Ui CHHTE3Yy 0araThOX MOXiIHUX eleMeHTa X.

Jlesiki 3 UX IEPETBOPEHB MOIAHO HA CXEMI
Zn; 400 °C

B c
Mg \ /A

450 °C HCI; cl,

/ 300 °C 200 °C
? \A/ ccl,
\ o >\ 300 °C
' HF

H,0
Ca 0 350 °C
515 OC / 00°C \
AN HF: 500 OC
D = E

Bigomo, mo cnonyku A — E € GiHapuumu, macoBa yactka X B A ckianae 98,7455%,
a CIIBBIHOIICHHS MOJISIpHUX Mac M¢ : Mg = 1,103.
1. Posmmdpyiite cxemy, skmo X mae ogHakoBi cTyneHi okucHeHHs B E ta C, a nipu
BITHOBJICHHI eKBIMOJIsIpHOI cyMimni crioiayk B ta D maca yTBopeHoi mpoctoi pedoBunn X
MEHIIE MacH BUXI1JIHOT cyMiii Ha 27,70%.
2. HapeniTe piBHSHHS peakiliii, HaBEJEHWX Ha CXeMi, Ta YMOBHU TEPETBOPECHb,
MO3HauYeHI 3HAKaMH MTUTaHHS.

Ilpu po3paxyHkax BHKOPHCTOBYiiTe 3HAYeHHS AaTOMHHMX MAaC eJIeMEHTIB,
HaBe/eHi B [lepioguyHniii cucremi ejieMeHTiB.

3anaua 4. /[3epkajbHa OiHApHiCTH

binapui peyoBunu X 1 Z MarOTh OJTHAKOBHI SIKICHUH, ajle «I3€pKaJIbHUIN KIIbKICHUN
cknan. [Ipu B3aemonii 3 XJIOpOBOAHEM razy X YTBOPIOEThCS Oijla KpHCTaJliuHa PEUYOBHHA,
10 TTOKPUBA€E HAIBOTOM CKJIO BUTSDKHHX Ia) B 6aratbox XiMiuHMX JlabopaTtopisx. Po3unn
HaJ3BMYaliHO BUOYXOHEOE3MeuYHOi peyoBMHM Z MOXke OyTH OTpUMaHH OOepeKHUM
OKHCHEHHSM HITPUTOM HATPII0 B KHUCJIOMY cepenoBuill OiHapHOi pedoBuHU Y. BomHi
po3urHU Y OTPUMYIOTH B IPOMUCIIOBOCTI OKUCIICHHSIM TOXJIOPUTOM HATPII0 pedyOBUHU X.
BimoMo Takoxk, IO KOHIIEHTPOBAaHWM PO3YMH XJOPUAHOI KUCIOTH Ta Z. MOMIOHWHN 10
"Hapckoi ropuiku'', a HaMBaXKJIMBIILTY poJib y BUBYEHHI cionyku Z Bijirpas T. Kypiuyec.
1. Posmmdpyiite peuoBunn X, Y 1 Z, TpUBEIITh PIBHAHHS 3rafaHuX XIMIYHUX peakiiii. ki
XIMIYHI IEPETBOPEHHS BiI0YBAIOTHCA y MiJIKKUCICHOMY BOAHOMY PO34YUHI HITPUTY HATPitO?
y BOJIHOMY PO34MHI pe4OBHHH Y ?
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2. HaBenith cTpykTypHi hopMynu Mosekya peuoBuH X, Y 1 Z, BKaXiTh TUN TiOpuamn3arii
HEKIHIIEBUX aTOMIB.
3. Ilo Ttake "mapceka Boaka"? Yum oOymoBieHa ii HaA3BUYAHO BHUCOKA XiMi4Ha
aKTUBHICTH? 3alponoHyiTe PIBHSIHHS JUISl peakilii, 110 B1IOYBAETHCS y KOHIIEHTPOBAHOMY
pPO34YMHI XJOPUIHOI KHCJIOTH Ta PEYOBUHU Z., IO TOSCHIOE CXOXICTh M€l cymimm 3
"mapchKOO BoaKa'.

3agaua S. Ilepemorxxui Hagp

VY Binomomy pomani «Ilobenurenu neap» danracra ['puropis Agamona (1886-1945)
PO3MOBIAAETECS TMPO EKCIENUIII0 HAYKOBINB, SKi BIANPABWIMACA y Haapa 3eMil IS
nmoOy10oBU MiJ3eMHOT TeruioBoi cranmii. [lig yac exkcmeamilii y HUX BHUHHKJIA mpoOiema
yTikaHHs Ta3y B B kaOiHl. OT Aeski YpUBKH IT1€1 MO/

«.... Bonoasa saxnonan B nagoLum.

— Bot 310 — paborta!

OH He Mor ycuaeTb Ha MecTe. YTo-TO MoAMbIBAnNo €ro, Bbi3blBano XenaHue npbiratb,
cKakaTb, KpuyaTb, NeTb, CMEATLCS.

— 4 6yay y4éHbIM! — Kpuyan OH B KakoM-TOo ynoeHun.— A 6ygy reonorom! A 6yay
y4€HbIM-reorniorom! Bo 4to 6bl To HM cTano! HuHa, cnbiwnwb? 9710 6yaeT o4eHb Becerno!

OH nycTuncsa B MNsC, BCKPUKMBas U pa3maxuBasi pykamu. Manesckasi rpOMKO CMesnach.
LLlekn y Heé noposoBenu, rnasa BCnbIXuBanu......

.... BonHa Becenbsa 3axBatuna u BpyckoBa. 3a6biB Npo CBo 60Me3Hb, C NOKPaCHEBLIMMMU
ylamy 1 6necTawmMM rnasamMmm, OH CXBaTUI OKa3aBLUYOCS NOA PYKOW CTEKMNAHHYO KOnby U, cTyya
Mo HeW M30 BCEX CUI NOXKOW, 3aoparn AUKUM roflocoM YTO-TO, OTAANEHHO HanomuHatolee Goesyto
MPOKE3CKyto NMeCHI0. Ero HeyepxMMo TSHYNO NPUCOeANHUTLCS K NIIACKE. ... ».

Icnye wuywmmano wetomiB noOyBanHs Tazy B. ['a3 B Moxna oTtpumaru 3
OKCUTEHOBMICHOI coii A. 0,24 r comi A npu HarpiBaHHi yTBOproe 0,0672 i (H.y.) rasy B ta
1Hury pedoBruHy C y MOJIBHOMY CHIBBIJIHOIIEHHI 1:2. MacoBa yacTka riiporeHy B coJji B CIM
pasiB MeHIa, HIXXK OJHOro 3 enemeHTiB. [Ipu B3aeMomii coii A 3 XJIOPUAHOK KHUCIOTOIO
YTBOPIOEThCA pedoBrHa D, sika B YUCTOMY BHJI1 € BIJOMUM CHJIBHUM OKHUCHUKOM, SIKHU TIpH
po3kiani yrBopioe ra3 B. PeuoBuna C aktuBHO pearye 3 ranorenamu. ['a3 B 0e36apBuuii i
BAXKUYHUU 3a MOBITPS.

1. Busnaure HeBinomuil ra3 B Ta iHm 3amm@poBaHi peyoBUHH, SKIIO0 Mosekyja B He
Ma€ JUMOJIbHOIO MOMEHTY.

2. Hanumnite piBHSHHS peakiliil.

3. Hanumite me 4 peaxii orpumanns rasy B.

3agaua 6. CoJii OyBaroTh pi3Hi

Heopraniuna cinb A — 6e30apBHI KpUCTaiu, U0 3a0apBIIOIOTh MMOIYM s TATbHUKA Yy
dionetouit komp. HaBakky A macor 2,000 T 0OpoOMIM HAAJUIIKOM CHUIBHOKHCIIOTO
po3unHy pewyoBuHu B. Ilpu 1mpomy yTtBOopmiocs 1,097 n (3a H.y) 3abapsienoro razy C
(mpocrta pedoBHMHA) 3 Ayke pi3kuM 3amaxom. Ilpu HarpiBauui g0 500°C y mpucyTHOCTI
Karajizaropa Cilb A HOBHICTIO PO3KIJIaJA€EThCs, MPU LboMYy yTBoproeTbesa cuib F (maca F
men1ie macu A Ha 39,17%) ta raz D.

1. Posmudpyiite peuoBunu A — F, sKio BiioMO, IO BiJHOIICHHS MOJIIPHUX Mac
Mc/ Mp=2,216.
2. 3anuIIiTh PIBHAHHS 3rafjaHuX B YMOBI PEaKIlii.
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3. [Ipu narpiBanHi coii A 0e3 Kkaranmizatropa BTpara macu MeHma, HiX 39,17%.
[TosicHiTh, YOMY.

4. Jle BuKopucToBYyIOThCs coni A Ta F ?

5. Ska TpuBianbHa Ha3Ba A ?

6. Ak pearye A 3 xoHuneHtpoBanuM pozunHoM H,SO,; S; P,Os;? HaBeniTh piBHSHHSA

BIJIMOBITHAX PEaKIIiil.
IIpu po3paxyHkax BHKOPHCTOBYHTe 3HAa4YeHHSI ATOMHHUX MAaC eJeMEeHTIB,
HaBe/eHi B Ilepiogu4Hniii cucremi ejieMeHTiB.
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10 kiac
3anaua 1. EnexkpodiibHe 3aminenHus
ApoMaTuuHI BYIJIEBOJAHI (apeHH) TOPIBHIHO JIETKO BCTYMAalOTh Y PEaKIIii
eNeKTpoiIbHOro 3amimieHHs (SgAr), ajle Takl peakiii noTpeOyoTh TPUBAJIOTO HArpiBaHHS
Ta JyXe 4YacTo BiAOyBarOThCS HeceleKTHMBHO. Hampukian, mpu aii Ha TOJyOJ CyMilri
HNO5/H,SO, (akTHBHUM KOMITOHEHTOM IIi€i CyMmiImn € JacTHUHKA |, B sSKiii MacoBa JacTka
okcureny 69,56%), yTBOpIOIOTECS TpU i30MepHi peuoBuHU: X (58,4%), X, (37,2%), X;

(4,4%).

l. BceranoBiTh MoJieKyJsipHY (opMyiy pedoBHH X, SIKIIO BIJOMO, IO MacoBa 4acTKa

kapoony B HuX 61,31%.

2. 3anpononyiite cTpyKTypH1 popmynu X; — X3 Ta MOSACHITH BIAMOBIIHI BUXOIU LIUX
CIIOJIYK.

3. Pozmmdpyiite cTpykTypHY Ta MOJIEKYJISIpHY (popMyity yacTuHKM I} Ta 3ampomnonyiite
MeXaHi3M yTBOPEHHS X.

4. 3anumniTe piBHSIHHS yTBOpeHH I; Ta mosicHiTh posib HNO3 ta H,SO,4 y miit cymini.

[Tpu B3aemonii Toxyony 3 cymimmo HeopranigHoi kuciotu Y ta H,SO4 (mig gac
peakilii B JaHii cyMil TeHepyeTbes yacTuHka I, momiOna 3a ckiagom 1o [y, ane BMiCT
OoKcureHy B Hilt 38,55%) yTBOPIOIOTHCS EPEBAKHO BYTJIEBOJIEHD Y] .

3. Bceranoith popmyny kucinotu Y Ta yacTHHKY [,. 3anuiniTe piBHSAHHS ii yTBOPEHHSI.
6. Sxy ctpykrypy Mae Y; (monekymsapHa popmyna Ci4Hy4, y IIMP cniektpi € curnanu:
cunriet 2,09 m.u. (3H), cunarner 3,8 m.u. (2H), myastunner 7,05 — 7,12 m.u. (5H), ny6ner
7,25 m.u. (2H), ny6ner 7,35 m.u. (2H))? Axuii MoxxMBHiA MeXaHi13M i1 yTBOpeHHS?

3anaua 2. ByriieBogeHb

[Ipu cmamoBanni 0,26 T ByrieBogHo X, mapa skoro B 52,03 pasu Bakya 3a Tellii,
yTBOproeTbes 448 min (H.y.) miokcuay kapoony Ta 0,18 r Boau. €IMHUM TPOIYKTOM
OKHCHEHHS BYTJICBOJIHIO X KHCIUM PO3YMHOM OiXpoMaTy HaTpiloO € opraHiuHa kuciora Y i3
3aranbHO0 Qopmyroro R(CO,H), (R — ByrneBoaneBuit 3anumiok). Jnsa Hewrpamnizamii 33,2
Mmr i€l kucinotu notpioHo 4,00 mu po3zunHy NaOH 3 konnentpamiero 0,10 monb/n . 3a
naHuMu cnektpockonii SIMP B Monekynax sK BUXIZHOTO BYTJICBOJHIO, TaK 1 KUCIIOTH
MICTATBCS JIUIIE IBA CTPYKTYPHO HEEKBIBAJIEHTHI MPOTOHHU.

1. Busnaure emmipuuni ¢popmynu (6pyrro-dpopmynu) X ta Y 1 3anpornonyiite 0y10By
3amu@poBaHUX CIIOMYK.

2. Ckinbku  cTepeoi3oMepiB MaTtuMe MoOHoOpomomoxigHa X, SKIIO OpoMyBaHHS
MPOBOJIUTH B YMOBaX peakilli enexTpodiabHoro 3amimeHHs? Yomy? 300pa3iTe 11l
130MEepH.

3anaua 3. CipkBoJaeHb

3alIe)XHICTh KOHIEHTpallii po3unHeHoro B Boai H,S (c(H,S)) Bim mapimiansHOTO
TUCKY I1i€1 pedyoBUHU B ra3oBiit gasi (p(H,S)) onucye 3akon ['enpi
c(H,S) = K - p(H,S). Boga 3 nesikoro mpupoaHOTO JKEpelia, HacHueHa CipKOBOJTHEM IpHU
TUCKy 5 bap mig 3emiero, "3akumae" TpU BHAUICHHI Ha MOBEPXHIO 32 PaXyHOK Pi3KOTO
Buniienast H,S. Ileit ra3 MmoxHa Oys0 O BUKOPHUCTOBYBATH SIK MalMBO, ajne 3ropanHHs H,S
CYIIPOBOKYETBCS BUIUIEHHSM IIKIIMBOrO 1 HeOesmeyHoro mpoaykry — SO,. Ilpote B
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JeSKUX YMOBaxX MOJKJIMBE "ekoJioriuHo-0e3neune” 3ropanas H,S, mo nae Buninenus 264,8
k/>x Ha 1 MOJIb 1€ peYOBUHM.

1. Po3paxyiiTe, CKiIbKH TeTJIa MOKE BUIUIUTHUCS MPH "eKoJIoriuHO-Hebe3neuHomy" 1
"ekosoriuHo-0e3neunomy" 3ropanti H,S, 1m0 cionTanHo BUALISETHCS Npu "3akumnannl” 1 1
JoxepenbHoi Boau, skiio K = 0,15 mons/(1-bap).

2. Hanwmite piBHSHHS peakiii "ekosjoriyHo-Oe3meyHoro" 3ropanHs H,S i1
MiITBEPJAUTH CBOIO TyYMKY PO3PaxyHKOM.

Jlna 0osioku

S H, H,0 H,S S0,
A g5, KK/ MOTD 0 0 2858(p) | 21,0 | 2969
%5, ox/(monsK) | 31,9 | 130,52 70,1 2057 | 248,

BBaxaiiTe, 1m0 TEPMOAUHAMIYHI XAPAKTEPUCTHKHM He 3aJIeXKATh  BiJ
TeMIIePaTypH, a TeIJIOBi e)eKTH NMPUBOAATHLCS VIS CTAHY, KOJHM BOAA KOHACHCYEThCS
B piaky ¢a3y. BaxkaiiTe, 10 T'yCTHHA YCiX PO3YMHIB 0JHAKOBA.

3anaua 4. llle 4 eaemenTHn

Yortupu enementu A, B, C ta D maroTe aToMHI MacH, sIKi BiIHOCAThCS sk 1:2:3:4
(BIAMOBIIHICTh y CITIBBIIHOIIEHHAX — HE0OOB’s3k0Ba). J[Ba 3 MX €JIEMEHTH — HEMETaJH,
AK1 3HAXOJATHCS B OJHIN Tpymi (3a KOpoTKoio dopmoro [lepiognuHoi cucTeMu eIeMeHTIB),
MepeKIIajl Ha3BH, SIKO1 3 JIATUHI — mi, Wo cnopionenHi 0o memany D.

t t +Ho t +H,, t
DA D,A BA, —= BA, > B CA, Cc
+DCl
+CA 2
Na Na,A
2P ~84 +DCl,
Na,BA, DBA,
DA YOpHa, TBEpJla peYOBHHA
DA HEPO34YMHHA Y BOJI, IEPEBOAUTHCS B PO3UUH JIEI0
2 BOJHOI'O PO3YHMHY aMiaKy
B TBEp/la PEYOBHMHA, PO3YMHHA B PO3UYHHI JIYTY
Na,BA, YyepBOHA CiJIb
C CIJIaB IIPOCTOI PEYOBHHHU L[LOTO €JIEMEHTA 3 3aJ1130M —
IPOMUCIIOBO BaXJIMBUH

1. Pozmupyiite enemMeHTH.
2. HanumniTe piBHSIHHS BCIX 3TaJIaHUX MEPETBOPEHB.
3. Yu icHyroTs me OinapHi crioiayku 3 Na,Ay, kpim NayA, 1a Na,A?

3anaua 5. [o0yTOK pO34YHMHHOCTI

IOnuit Ximik 3agymaB otpumatu GoTorpadiuauii mamip, AJ1 4Oro BUPIIMIMB TOKPUTH
mIMaTo4oK (inbTpyBanbHOro nanepy ToHkuMm mapoM AgCl. Binm mpurortyBaB piBHO 2 1
po3unny AgNQOj3, po3aUIHB 11ei PO3YUH Ha JIBl TOYHO OJIHAKOBI YACTHHU 1 I0JaB JI0 OJIHI€T 3

35



48 Bceykpaincoka onimniaoa 3 ximii Jdyzancok-2011

HuX 1 mi po3unHy 3 macoBow yactkoro NaCl 0,1 % (mocmim A), a go npyroi — 1 mi
po3unHy 3 MacoBor yacTkoro KCI 0,1 % (mocning B). [Ipote nuine B m1ociifii A yTBOPHUBCS
ocan. Llei ocan FOuuit Ximik BiadineTpyBaB, a mpo3opuil GLIbTpaAT 3 AOCTITYy A pazoMm 3
MPO30pUM PO34YMHOM 3 jaociiny B BigHic A0 xiMiyHOi J1aGopatopii, 1e 3'sacyBajiu, 11O B
dinbTpari 3 Kocmiay A koHueHTpauis ionie Ag” cranosuth 1,1610” Mo/, a B po3unHi 3
nocuiny b — 1,32-10'5 MOJIB/JI.

l. Buxomsum 3 pmaHux 3amadi pospaxyite mo0yTok poszunHHOCTI Kgo(AgCl).
Braxaiite, 1110 rycTHHa yCiX pO34HHIB TOPiBHIOE 1 I/MII.

2. Yomy ocan AgCl BumaB B gocmiai A, i He BumaB B jocmiai B? Biamorigs
MIATBEPAUTD PO3PAXYHKOM.

3. Yu moxe ¢QuipTpyBanbHuii mamip 3 ocagoM AgCl BHKOPUCTOBYBAaTHUCA SK
doTtonanip ans 3Buuaiinoi ¢pororpadii? Bianosias oOrpyHTYTE.

3anava 6. Yagumii ras

Yaanauit ra3 3aBxKAM BBOXAIU OTPYTOI0. AJie HEIIOAaBHO 3'sCYBaNOCs, 110 AY>Ke Mai
JOMIIIIKHA WOTO y MOBITPI, IKUM JMXA€ JIOJUHA, MOXKYTh MONEPEKATH YU HaBITh JIIKYBaTH
THCYJIBT TOJIOBHOTO MO3KY. JIOCTIIHMKM BU3HAYWIIM, IO MUII, SKi JO 1HCYJBTY IUXald
noBiTpsiM, mo Mictwio CO B koHmeHTtparii 225 ppm (3a o0'emom), oTpuManu HabaraTo
MEHIIIE MTOITKOKEHb HEPBOBUX KIIITHUH, aHDXK Ti, [0 TUXATH YUCTUM MOBITPSIM.

Yangauit raz y koHIEHTpalisax, Ouieimux 800 ppm, BUKIMKAE 3aayXy ¥ OTpPYIO€
JTIOIVHY.

1. Poszpaxyiite, sika KOHIIEHTpalis 4YagHOro razy Oynae B Jiabopatopii 3araJbHUM
o0'emom 80 M3, SKIIO JOCTIAHUKHA OJEpKyBaJIM 4YaJHUM ra3 HarpiBaHHsM 1355 T
YKOBTO1 KPOB'SHOI COJIi 3 HAIJUIIKOM CIpYaHOi KHCJIOTH y BIIKPUTIM KOJIOI MpH
BUKIIFOUCHUX BUTSKHUX Madax.

2. Hamumnite piBHSHHS peaklid po3BeNeHOi 1 KOHIEHTPOBAHOI CipyaHOi KHCIOTH 3
’KOBTOIO KPOB'sIHOIO cuL0. BigoMo, 1110 B mepuioMy BUIIAJKy YTBOPIOEThCS Cllib X
(monsipra mac 132 r/monw) 1 CO, y apyromy — fAesika Iye OTpyiHa KHciIoTa Y.
Pemrra npoaykTiB peakiiii iIeHTUYHA.
3anponoHyiTe MexaHi3M rigpomisy Y.

Uwu nepeunuth koHeHTpailis CO B mabopatopii HeOe3neuHy ?

SIkuM MeTO/IOM MO’KHA BUSIBUTHM 4YaJHUN Ta3 y MOBITpi? SIKUM METOJOM MOKHA
BU3HAUUTHU HOTO KUTHKICHO?

6. Uu nopyurwim rnpaBuia TEXHIKA O€3MeKH TOCTITHUKH B XO/1 IIbOT'O €KCIIEPUMEHTY ?
7. Uwm 3Haete BU mie Metoau orpuMants CO B mabopaTopii i MpOMUCTIOBOCTi?

s noBigku: 1 ppm — misibitonna yactka (0,0001%), Bci yMoBH HOpMAaJIbHI.

wnhw
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11 kxac
3agaua 1. AMiHOKHCTIOTH
Hwmxue naseneno 'H SMP crextpu Tppox aiaminie A — C. BcraHoBiTh, skmit 3i
CIIEKTPIB BIAMOBIZa€ KOXXHOMY 3 JiaMmiHiB. [IpoBemiTh TakoXX SKOMOra IIOBHIIIIE
CIIBBITHECEHHsSI Ta BKaXIThb MYJbTHIUIETHICTh CHUTHAJIB Yy croekrpax. Jlns Biamosimi
BUKOPHUCTOBYHTE (pOopMy, 110 JOAETHCS, Ta HYMEpaIlifo TPyl IPOTOHIB, HABEACHY HIDKYE.

1 2 2
N,
N | 7a,7b
/N 3
3 4 1 4
4 5a,5b —3
] P N/ N
1
5a, 5b 6a, 6b 2a,2b
| Yoo
6 7
A B C

Ilpumimka: 1lpu cHiBBIJHECEHHI CHUTHAJIB BpaxoByWTe TOW (QakT, 10 AesKl 3
MIPOHYMEPOBAHMX T'PYII IPOTOHIB MOXKYTh OyTH €KBIBaJICHTHUMH.

Dopma o eionosioeit

Cnexkmp Ne 1 Cnomnyxka:

Ximiunuit 3cyB 3,15 2,85 2,48 2,31 2,22 1,92

MyJIbTUIIETHICTD

Homep(n)
MIPOTOHIB

Cnexmp Ne 2 Cnonyka:

XiMIYHUH 3CYB 3,02 2,56 2,34 1,80 1,40

MyJIbTHIIETHICTD

Homep(n)
IPOTOHIB

Cnexmp Ne 3 Cnonyxka:

XiMiuHUH 3CYyB 2,30 2,29 1,92

MyIbTUTIIETHICTD

Howmep(n)
MIPOTOHIB
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Ne 1

2.22

-

2.31

3.15 785 248‘/’/J
i - I I S

.

3.10 3.00 2.90 2.80 2.70 2.60 2.50 2.40 2.30 2.20 2.10 2.00 1.90
No 2
2.34
—
1.40
3.02 2.56 1.80

300 29 280 270 260 250 240 230 220 210 200 190 18 170 160 150 140

N 3
2.30
2.29
1.92
2.40 2.30 2.20 2.10 2.00 1.90 1.80 1.70
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3agaua 2. AT®

60 pokiB Tomy Dpinn AnsOept JlinmMan mokas3aB, 110 OCHOBHUM TIEPEHOCHUKOM
eHeprii y kniTuHi € AT®. Enepris, 1110 BUAUISIETbCS PU a€pOOHOMY OKUCHEHH1 1 MoneKkyiu
TJIFOKO3H JI0 BYTJIEKHUCIIOTO ra3y (€HTasbIlli yTBOPEHHS Ta aOCOIIOTHI €HTPOIIIi peUYOBHH, 10
NpUIMalOTh y4acTh y BIAMOBIAHIA peakiii HaBeJeHI B TaOnHil), aKyMmytoeTbcs 38

Mouiekysamu ATO. ArGO qutst peakuii rigponizy AT® cranoButs —50 k/{/MoOIb.

NH,

N XN
/

¢ N/)

ApneHosuH-5"-Tpudocdar (ATD)
OH OH

Binomo takox, 110 310poBa oanHa Macoro 70 Kr MOBHHHA OTPUMYBATH 3 TKEIO B
cepeanbomy 2800 kkan Ha 100y .

1. HaBeniTh NiHIMHY Ta IUKIIYHI TAYTOMIpHI (OPMH TIIFOKO3H, BKXKITh X1paJibHI aTOMHU
Ta KUJTBKICTh ONTUYHHUX 130MEPiB.

2. OuiHITh NOPSAAOK KOHCTAHTH PIBHOBArW PeaKilii OKUCHEHHS TIOKO3U. YoMy TITIOK03a
MO3K€ MPOTSITOM TPUBAJIOTO Yacy 30epiraTucs Ha moBiTpi?

3. Pospaxyiite edekTuBHICTh MeTabomiuHux mpoieciB, To6To KKJ[ akymymroBaHHs
eneprii y AT®. Yomy BuauisieTscst 6araro eneprii npu riapomnizi AT®? HaBenite MexaHi3M
rigpomnizy AT® no AJ1D.

4. Ckinbku rpamiB AT® cuUHTE3y€eThCS MIOJACHHO B OPraHi3Mi CepeIHbOCTATUCTUYHOT
TOAUHU? SIK TIOSICHUTH OTPUMAaHE 3HAYCHHSI, SIKIO B OPTraHi3Mi pealibHO MICTUTHCS JIUIIIE
50r AT®?

5. Buznaurte MiHIMaIbHY KOHIIEHTPAIIIIO PO3UMHY TJIFOKO3H, 1110 Mae Temiepatypy 20°C,
sgKa 3a0e3MeunTh KOMIICHCAI[lI0 BHUTpPAT OpraHi3My Ha HarpiB ILbOTO PO3YUHY [0
temneparypu tina (36,6°C). TemnoemHicTh po3unHy BBaxkatu piBHOIO 4190 JIx/(kr-K).

I'mokosa | COr) | Oany | HoO
(6]
ArHT, 12733 | 3935 | 0 | 2858
kJ[>x/MOIB
(0]
S 212,1 213,8 | 205,2 69,95
JIx/(monw K)

3anaya 3. Komipka
Hesixkuii metan M Mae 00’ €eMHOIIEHTPOBaHY KOMIpPKY.

[TapameTp eneMeHTapHOI KOMipkH ap= 3,15 A.
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Taka xomipka Mae JBa BUJIM MIDKBY3EIbHUX TO3UIIIHA (ITyCTOT) — TETpAaCAPUUYHY Ta

OKTaeJIpuuHy.

C) OKTaemgpuuHa IyCcToTa

(O rerpaenpnuna nycroTa

CTOPOHA eJIEMEHTAPHOI KOMI1pKM
[Ipu oudysii Hemerany A B Komipky Metany M BiH 3aliMae JUIIe TeTpaeapUyHi

MyCcTOTH, a HemeTan B 3aiiMae nuie okTaeApu4HiI MycTOTH. ['ycTMHA 3pasKy, B SKOMY
aToMH A 3aiiMaioTh 5% TeTpaeIPHUHMX MycTOT AopiBHIOE 10232 Kr/M’, a 3pasKy, B SIKOMY
HemeTtan B 3aiimae 1,8% okTtaenpuunux myctoT aopiBHioe 10269 KI/MC.

1.

2.

CKkiNbKM Ha OJHY €JIEMEHTapHy KOMIpKy mpumanae: a) aromiB merany M, 0)
OKTAaeIpUYHMX, B) TETPACAPUUHUX ITyCTOT?

PozpaxyiiTe BijicTaHl B OJIMHULSAX €JIE€MEHTApPHOT KOMIPKHU (39) MIXK HEHTPOM MyCTOTH
Ta IIEHTPaMHU aTOMIB, SIKi il OTOUYIOTh, Il OKTACAPUYHOI Ta TETPACIPUIHOT MyCTOTH.
3HaiiniTe HeBimomuii Metan M Ta HeBijoMi HemeTtanmn A Ta B BBaxkarouw, 1o mpu
MMPOHUKHEHHI ITUX €JIEMEHTIB B MOPOKHUHHU KPUCTAIIYHOI IPaTKU METaly mapameTp
eJleMeHTapHOT KOMIpKM He 3MiHIoeThcs. Bpaxyiite, mo A i1 B — nemeranu I[-111
nepioniB Ilepiomuunoi cucremu. Bpaxyiite, mo BigOyBa€ThCs MPOHUKHEHHS HE
MOJIEKYJI, @ aTOMIB.

[TosicHiTh, YOMy Ui aTOMIB A XapaKTepHE MPOHUKHEHHS caMe B TeTpaeApuyHi
MyCTOTH, a JyIsl aToMiB B — B OKTaeapuyHi mycTOTH.

I[eﬂKi BCJIMYMHU HCMOJXKIIMBO BU3HAYUTHU CKCIICPUMCHTAJIILHO abo JOCHUTB 4YacCTO

EKCIIEPUMEHTH JIAIOTh Pi3HI pe3yibTaTh. Taka mpoOiieMa BUHUKAE MPH BU3HAYCHHI €HEpTii
NPOHUKHEHHsSI aTOMiB B MeTan. Ha momoMory craioTh KBaHTOBO-XIMIYHI PO3paxyHKHU. 3a
JIOTIOMOTOI0  PO3PaxyHKIiB ab initio mupokoBkuBaHoOi BineHncekoio mporpamoro VASP
Oysu po3paxoBaHi eHeprii MaTpulll MeTally, 130Jp0BaHUX aToMiB A Ta B, a Takox eHeprii
cucTeMu — atoM A uu B B Marpuili metany B mo3wuilii okTa Ta TeTpa. [laHHI po3paxyHKiB
TUBITHCS Y TAOJIHIII:

5.

E, eB
Marpuiis Mmetary M -344.51
[30n1bBaHMIt aTOM A -1,23
[3051bBanMil aToM B -0,42
AToM A B TeTpaeapuyHii mycToTi B MaTpuii M -350,22
Atom B B TeTpaeapuyHiii myctoTi B MaTpuni M -355,91
ATOM A B OKTaeApHW4Hii MycTOTI B MaTpuili M -349,93
Atom B B okTaeapuyHiil myctoTi B MaTpuiii M -356,89

Po3paxyiiTe eHeprii mpoHUKHEHHS aToMiB A Ta B B TeTpaeapuuHi Ta OKTaeapU4HI
MyCTOTH.
Ilpu po3paxyHkax BHKOPUCTOBYiIiTe 3HAYeHHSI ATOMHHX MacC eJIEMEHTIB,

HaBe/JeHi B IlepiognyHiii cucTemi eJieMeHTIB.

40



48 Bceykpaincoka onimniaoa 3 ximii Jdyzancok-2011

3agaua 4. Ilina

BypxnuBuii po3BUTOK XiMil BUCOKOMOJIEKYJIIPHUX CHOJYK Ha modatky XX cropiuds
MPU3BIB 10 MOSBU HOBUX THUIIB OyHiBeIbHUX MaTepiaiiB. HuHI KiIBKICTH MOHOMEpIB, IO
3HAXO/ASATh BHUKOPUCTAHHS, LIBUIKO 3pOCTAa€, MOCTIMHO 3'SIBISIOTHCS HOBI IOJIMEpHI
koMmrmo3uilii. PedoBrHa X € OCHOBOIO OJTHOKOMIIOHEHTHOI MOJIIypeTaHOBOT MOHTAXKHOT IMiHH.
[i 1o6yBaOTH 1BOMA CIIOCOOAMH:

COCl, (mann.)
CH,0 l(a)
HNO, Fe/Hcl (0.5 moms)
—— A ——B —= C X
H,S0, H* 1. KNO,, H,SO,
‘ 2. KNCO, Cu T ©)

1. BcraHoBiTh OyJJOBY MOJEKYJ PEYOBMH, MO3HAYEHUX JiTepamH, ko B [IMP-cnektpi
X HasBHI JIUIIE TPU CUTHAIIH.

2. Skuii 3 HaBeJEHUX METO[IB € MPOMUCIOBUM, a sIKUN JadbopatopHuUM? [1osCHITEH CBiif
BHOIp.

3. OnumriTe XiMIYHI TPOLIECH, IO MPOTIKAIOTh NP TBEPIHEHHI MHHU (poO0oYi MOBEPXHI
MOTIEPETHFO PEKOMEHIYIOTh 3MOYHTH).

4.  Hackinbku BipHE BXKMBaHHS Ha3BM "MOJIIypETaHOBA... " 10 3aTBEPALIOI IHU?

3agauya S. Paunemizauis

OaHUM 3 IHCTPYMEHTIB €HAHTIOMEPHOIO 30aradeHHs CyMillIed € Tak 3BaHa XiMiuHa
oezpaoayis payemamy: TPOLEC, y SKOMY OJUH 3 EHAHTIOMEPIB IEPETBOPIOETHCA Ha
OpoAyKTH IuBMAMIe 3a iHmMHA. Lleil meron, 30kpeMa, € Oyke MOTY>KHUM Yy BHUIAJAKY
SH3UMATHYHUX MPOIIECIB.

Enanmiomepnuii naonuwiox (ex) €HaHTIOMEPHOI CyMillll — 1€ BEJIMYMHA TepeBaru
CHaHTIOMEepYy Yy CyMill 3 panemMaToM, sKud y Bumaaky Haamumky (R)-i3omepy
BU3HAYAETHCS PIBHIHHIM:

ne [R]1[S]— MonpHI YacTKM €HaHTIOMEDIB.

1. 300pa3ite y mpoekuisix @Pimepa ta y Bural (R) ta (S)-i3omepiB Monexyiy
aMIHOKHCJIOTH (peHITaaHiHY.

2. 3amnpomnoHyiiTe TpU 3py4YHHX CHoco0a BHU3HAYCHHS eH Yy CyMillll €HaHTIOMEpiB
(deHinanaxiny.

3agaua 6. HoBuii exekTpoJit

B sKocTi eneKTpomiTiB Yy JITIH-IOHHUX XIMIYHHMX JDKEpellaX CTPyMy HIHPOKO
BUKOPHUCTOBYIOTHCS rekcadTopoapceHar, rexkcadropocdocdar, nepxJjopar 1
teTpadTopodopat JITIIO. OckiTbKH rexkcadTopoapceHaTH BHCOKOTOKCHYHI,
rekcagTopodocharn UyTIMBI 10 CHIAIB  BOAW, IMEpXJopaTd BUOYXOHEOE3MeuHi, a
teTpadTOpoOOpaTH MAKOTh HU3BKY MPOBIAHICTH, TO BUCOKO aKTYaJIbHOIO 33a4€i0 € TMOIIYK
HOBUX €JIEKTpOJIiTIB. LI pedoBrHM MOBUHHI OyTH XIMIYHO IHEPTHUMH, 100pe POZUNHHUMH Y
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HEBOJHMX PO3YMHHUKAX, TEPMIYHO CTAaOUIBHMMM, a TaKOXX HETOKCUYHUMH 1
BUOYX00€3MEUHUMH.

Jlnist cuHTe3y O/HIET 3 TAKMX PEUOBHH B3sUIH 55,8 T 0pTOOOPHOT KMCIOTH, 37,8 T JiTii
TIAPOKCUIY MOHOTiIpary 1 226,8 r aurigpaTy maseneBoi kucinotd. Ilicns moeramHoro
3MIIIyBaHHS BOJIHUX PO3UMHIB pEeareHTIB, yHaploBaHHSI PO3UYMHY 1 HarpiBy CyXOro 3ajHIIKY
OyJI0 OTpHMaHO Pe4YOBHHY X OUIOTO KOJBbOPY. [IpoAyKT CHHTE3y pO3AUIMIN Ha TPH PiBHI
YACTUHU, SIKI OyJIM MEPEeKPUCTATI30BaHl 3 allETOHITPUIY, alleToHy 1 1,2-IIMETOKCieTaHy.
[Ipu TpuBasoMy BHCYUIYBaHHI IIiJJ BAaKyyMOM MacHU TEPEeKpUCTaII30BaHUX 3pa3KiB
smeHmmucs Ha 30,75, 23.191127,01 T, BiZOBIAHO.

1. TlosicHiTh YyTHHUBICTH rekcapTopodocdar-ioHIB 10 MPHUCYTHOCTI CIiAIB BOJIOTH.
3anumIiTh BiJIMOBIIHE PIBHSHHA XIMIYHOI peaKIii.

2. Busnaure pedyoBuny X. HaBeniTh piBHSHHS XIMIUHUX pEaKIlii, 10 JIEKaTh B OCHOBI
CHUHTE3y, B1100pa3iTh Horo crafiiHicTh. OOUYMCHITH Macy MpoaykTy X (BBaKaTH, IO
peaxiis nepeodirae KUibKiCHO).

3. OnuimiTh T€OMETPUYHI BIACTUBOCTI aHIOHA, IO BXOJUTH IO CKJIaAy PEYOBUHU X,
BKa)XITh THUII T10pHUIn3aIlli HEKIHIIEBUX aTOMIB.

4. BkaxiTe THN TiOpuAM3allii HEKIHIIEBUX aTOMIB y CKJIaJl MOJIEKYJ] PO3YMHHUKIB,
BUKOPHUCTAHUX JIJIs IEpEeKpUCTai3alli.

5. BcTaHOBITH SKICHMH Ta KIUIBKICHHM CKJIaJ MEPEeKPHUCTAII30BaHUX 3pasKiB [0
BUCYIIYBaHHS il BAKYYMOM 1 IICIISI.
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PexoMeHnpganii 3 miaroroBku g0 IV erany BceykpaiHcbKoOi
ojJiMmianm 3 XimMii

Onyo6aikoBaHo B raseri ,,Ximis. llkinbHuii cBit”, Ne 32 (608), iucronax 2009 p.

PexoMmeHpa1iii po3po0iieHo 3 ypaxyBaHHSIM 3MiCTy IIPOrpaMm 14 3arajIbHOOCBITHIX
HaBYQIBHMX 3aKIafiB i3 HommMOJIeHMM BMBUEHHSM XiMil Ta cwrIabycy
MbxHapOIHMX XIMIYHMX OJIiMITia/l.

Ilepenik OCHOBHMX NNTaHb, y BIOIIOBIAHOCTI 3 SKMMW TOTYIOTHCS KOMIUIEKTU
3aBHaHb 1V eramy osimmiaay, CIIMICKM peKOMEHIOBaHOI JIiTepaTypy Ta KOPMUCHUX
BeO-7Kepesl CHPUATMMYTb CaMOCTiTHOMY HaBYaHHIO MamOyTHIX y4YacHMKIB
OJIIMITiaJy i JOIOMOXYTH YUMUTEISIM HaJIeKHMM YMHOM OpraHisyBaTM ITO3aKJIacHi
3aHATTSL.

3agadi, 1110 CTOCYIOThCS IINTaHb, BKIIFOYEHNX 10 IIPOrpaM I MOJIOOIIVX KJIacis,
MOXYTb BXOIWUTH 10 KOMIUIEKTY 3a7a4 1 It CTapIinX KJIacis.

3azasvHa ma HeopeaniuHa Ximis
8 Ki1ac

1. @iznuni 11 xiMiyHi mporecn. ITpocTi 1 ckiragHi peuoBnHu. I'eTeporeHHi n
roMoreHHi cywimri. Posuman. CrocoOu posnisteHHs cywilnen (cedyMeHTallid,
drioTaliisl, IIpocifoBaHHS, eKCTpakliis, MarHiTHa cellapallisd, JAeKaHTallis,
LIeHTpuUdyTryBaHHsd, AUCTWIALLA, UIbTpyBaHHs, copbiisg). KutekicHuin cxiiaz
cywMimiernt (MacoBi, MOJIbHI, 00’ €eMHi "yacTKm).

2. bynmosa artoma. CyOaromui wactmukm. lomm. Twumm papgioaxTmsBHOTO
BUIIpOMiHIOBaHH:. HyxiIoHHe umoro 1 Hykinign. I3oTomm  crabinbHi  Ta
panioakTuBHi. PamioakTmBHMII pos3naz XIMiUYHMX ejleMeHTiB. flmepHi peakmii i
nepioxn  HamiBposmany. /[edexr Macu. biosnoriuHa fgid  pagioaKTMBHOIO
BUIIPOMIHIOBaHHS.

3. Ilepiogyunmnit 3akoH [.I. Mennereesa i IlepiognunHa Tabiniisg esleMeHTIB.
3aJIeXHICTh BJIACTMIBOCTEVI €JIeMeHTIB Bi IX po3TallyBaHHS B IIePiOOVYHIN
Tabymti. Po3mipu aTomis Ta ioHiB. EHepril ioHi3arii, criopimHeHicTh 10 e1eKTpoHa,
eJIeKTpOHeraTuBHICTb. B3aeMomis cBiTia 3 peuoBuHOO. bymosa  eleKTpOHHOT
000s10HKM atoMa. EHeprervuHi piBHI ¥ MifgpiBHI, IOCITOBHICTh 1X 3aIIOBHEHHS
ellekTpoHaMmy. [IpmHumm  wMiniManeHOT  eHeprii. IIpaswio  KireukoBcpKoro,
npuanyn [Tayi, npaswio XyHpa.

4. XiMigyHWUI 3B'S130K, MIOrO XapakTepucTuKy. KoBajleHTHMI Ta i0HHUI TUIIV
3B's13Ky. OpOitanti Ta ix riOpmamsarnisa. IIpoctoposa OymoBa MosieKkysl Ta ioHiB.
Mopens T'iwviecmi. bynosa pedoBumHM y KoHpgeHcoBaHoOMy cTaHi. Kpwucramiuni
rpaTku - MOJIEKYJISIPHI, aToMHi, ioHHI, MeTamiyHi. KoopawHaiivne dymcrio,
eJIleMeHTapHa sT4iriKa. 3aJIe)XHICTh BJIaCTMBOCTeVI PeYOBVH Bifl TUIIIB KPUCTAJIIUHMX
I'paToK.

43



48 Bceykpaincoka onimniaoa 3 ximii Jdyzancok-2011

5. Kimpkicte peuvoBmHM, MOIb. Po3paxyHKM 3 BUKOPUCTAHHSIM CTasIol
ABorazpo. Macosi yacTKu eJleMeHTIB y cIiojyKax. BusHaueHHs xiMiuHo1 dpopmym
PEYOBMHM 3a JaHVMM IIPO VIOTr0 KUIBKICHWMI eJIeMeHTHWUI cKiafl. Po3paxyHKu 3a
PIBHSAHHSAMM XIMIiUHMX peakiin. PospaxyHKM 3a pIBHAHHAMM Peakliili, SKIIO
peareHTVI MICTATh IOMIIIKM. Po3paxyHKM 3a PiBHAHHAMM HapaJIeIbHMUX Peakliil.
PospaxyHKu 3a piBHAHHSIMM ITOCITJIOBHMX PeaKIIi.

6. Mossapauit o0’em igeaspHOro rasy. 3akoH [lagbToHa. 3akoH 00 eMHMX
BLITHOIIIEHD, 3aKOH I'evt-JIroccaka, PIBHAHHSA MenpeneeBa-Kianeripona.
Po3paxyHKM CKJIa[ly Ta30BVIX CYMIiIIIer], B SIKMX BifOyBaIOThCs XIMiUHI peaKIiil.

7. OcHOBHI KJIacy HeOpraHiUHMX CIOJIyK Ta F'eHeTUYHWUI 3B 130K MK HUMIL.
YsBrieHHs mpo KOOpAVIHALIIVIHI CIIOJIyKY, KPUCTaJIOTiIpaTuL.

8. Ximis eJIeMeHTIB IIepIIoro, IOpPyroro Ta TpeTboro Iepiomis. Ximis
rizporeny, KapOoHY, HITpOreHy, OKCUTeHY, JIY>)KHVX Ta JIy>KHO3eMeJIbHVX MeTasliB,
rajIoreHiB, XaJIbKOTeHiB, TUIIOBVX IIpeCTaBHVKIB IlepexifHux eieMeHTiB. Pi3uuHi i
XIMIYHI BJIaCTMBOCTI BoOu. BomHeBmit 3B 130K.

9. Ximiyumi nocyn. OcHOBHI onepariil XiMiYHOro CMHTe3y Ta aHaJli3y.

10. OcnHoBu anamiTimyHOl xiMmii. ['paBiMerpisd. SIKicHMII aHasIi3 KaTiOHIB i
aHIOHIB y pO34MHaXx.

3aeasvHa, HeopeaHiuna, i3uuHa Mma aHANIMUYHA XIMiA
9 xi1ac

1. Ilomarrs 1mipo eksiBajsieHT. Po3paxyHKm 13 3acTOCyBaHHSIM 3aKOHY
€KBiBaJIEHTHMX BIJTHOIIIEHb.

2. Cryninp oxmcHeHHsA. OKucHuKM, BigHOBHMKM. CKIagaHHA PiBHAHD
OKVCHO-BITHOBHVX PeaKIIi.

3. IloHsATTA NIpO eHepreTUKy XiMiUHMX peakllifl. 3aKoH 30epeXeHHs eHepril.
IlepeTBOpeHH: eHepril IIif] Yac XiMiuHMX peakuit. BHyTpinimsa eHeprid i TeruioBuii
edexT, enTaiblid. Ex30- Ta engoTepmiuHi peakiii. TepmoximiuHi piBHAHHS. 3aK0OH
I'ecca. TeruioT yTBOpeHHsI Ta TOpPiHHA pPeYOBMH, HaCHiOKM i3 3akoHy I'ecca.
PospaxyHkmu 3a TepMOxiMiyHVIMM piBHAHHAMI. Teru1oBui epeKT po3uHeHHs.

4. TToyaTtkoBi HOHATTA xiMiyHOI KiHeTwKM. IIIBUAKicTe XIMIUHOI peaxiiii.
3aJIeXHICTh IIBUIKOCTI peaklii Bifl KOHIIEHTpallil pearyrounx pedoBMH. 3aKOH
AIF0UMX Mac. 3aJIeXHICTh IIBUOKOCTI peakilii Bim TeMIlepaTypu i Ipupoan
pearyroumnx pedoBuH. IloHATTS 1mpo eHepreTwuHuit 0Oap’ep, aKTMBOBAHUII
KOMIUIEKC, €Heprilo akTuBallil. 3aJIeXXKHICTh NIBMAKOCTI peakliil Bi, HasgBHOCTI
KaTaJrizaTopa 1 Bif IUIOIII ITOBePXHi 3iTKHeHH: pearyrounx pedoBuH. [IoHarTs npo
naHIrorosi peaxiril. Karamis. Karamizatopn Ta iariditopmu. Teopis mpomixaMX
CITOJIYK. 3arajibHi BiJTOMOCTi IIPO TOMOTe€HHWV i TeTepOreHHMI KaTaJli3.

5. IlogaTkoBi TOHATTS Ipo XiMiuHi piBHOBarm. OGopoTHI (piBHOBaXkHi) Ta
HeoOOpOTHI (HepiBHOBaXHI, crioHTaHHi) mportecu. KoHcTranTa XimMiuHOI piBHOBarmM.
ITopy1eHHs1 piBHOBarv BHACIIIOK 3MiHM KOHIIeHTpallil Oyap-4KO0i 3 pe4oBUH, 110
OepyTb yuacTp y peaxiiii, TUcKy i Temnieparypu. [Tpuanmm Jle IlaTenbe. Koncran-
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Ta piBHOBaru, BUpakeHa uepe3 mapiiiaibHi TMcku (K,). Pospaxynkm piBHOBar y
rasosim ¢asi.

6. Posuran. Criocobu BupakeHHs KOHIIeHTpallil posumHy. MacoBa udacTka
po34nHeHO1 pedoBrHN. MoJIgpHa KOHIIeHTpallisl po34MHeHo1 pedoBuHM. MosgpHa
KOHIIEHTpAllil0 eKBiBaJIeHTiB pedoBVHN. PO3UVMHHICTD rasiB Ta TBepAVIX PEYOBVH.
3akoH l'enpi. Po3p’sa3yBaHHd po3paxyHKOBMX 3adad, IIOB SI3aHMX 3 PO3UMHHICTIO
PEdYOBMH i CKJIafioM po3unHiB. 3akoH ['enpi. 3akoH Payiis.

7. EnexrtporiTyHa Oucoriariisg KuOIOT, JIyTiB, cosen. EnexkrpomiTi i
HeeJIeKTposiTi. MexaHisMy  apicortianiii  pedyoBMH 3 IOHHMM 1 IOJIIpHUM
KOBJIEHTHMMM 3B si3KaMM. XiMiuHI BJIaCTMBOCTI KMCJIOT, OCHOB, aMdQOTepHMX
CIIOJIYK, COJIeV Y CBIT/Ii ysBJIeHb IIPO €IeKTPOJITUYHY AMcoLialio. IoHHi peaxii y
posumnax. lonni piBHAHHA peakuin. IloHATTA Tpo CTyIHYACTY OyCOLalLiio.
Crynine paucomianii. CwibHi Ta 1abki esekrpostiti. [igposis. KoncranTa
piBHOBary, BUpakeHa udepe3 MosisipHi KoHueHTpauil (K.). lonami nobyTox Bomm.
KoncranTn gyconianii KnMcjoT Ta IIPOTOHYBaHHA OCHOB. pH posunny. Busnadyenra
pH pO3UMHY 3a  JIOIIOMOIOIO IHOVKaTOPIB. bydephi PO3UMHMN.
KomruriekcoytBopenHsa y  posumHax. KoncranTm — piBHOBarm  peaxilin
KOMIUIEKCOyTBOpeHH:. [1o0yTok po3umHHOCTI. Po3paxyHKu piBHOBar y po3dmHax.
Teopii xucoT Ta ocHOB bpeHcrena-Jloypi Ta JIboica.

8. Ilouarkm erekTpoximil. Enexrpoximiuni mnpomecn. Ilomarra mpo
eJIeKTpOOHMUN NoTeHIiasn. ['anpBaHiuyHMII ejleMeHT. 3ammc cXeMu TaJIbBaHIYHOTO
elleMeHTa. BusHauenHs pH po3umHy eeKTpoMeTpWYHVM MeTOaoM. Enexrpois.
3akonu Papaped. EnexrpoxiMiuHM eKBiBaJleHT pedoBMHN. Po3paxyHKN Ha OCHOBI
BUKOpUCTaHHs 3aKOHiB Papanes.

6. Ximisg MeTaJTiuHMX ejleMeHTiB. XiMisd HeMeTaIiuHMX eJIEMeHTiB.

7. OcHOBM TUTpUMeTpUYHOro aHamisy. OOnagHaHHSA IS 30iVICHEHHS
TUTPUMeTPUYHOro aHalizy. KucioTHo-ocHOBHe TuTpyBaHHS. Bubip iHmmkaropa
I BCTAaHOBJIEHH: KiHIIeBOI TOUKM TUTpYBaHHA. [Ipsme 71 oGepHeHe TMTpyBaHHS.

10-11 x1acn

1. Teopia ximigHOro 38B's13Ky. OCHOBM KBaHTOBO-XIMIUHOI'O OMNCY XiMI4HOIO
3B’43Ky. PesoHaHC Ta pe3oHaHCHI CTPYKTypu. [lesloKastisallis eJIeKTpOHiB, XiMiuHWIA
3B'SI30K y MOJIi€HaX Ta apoMaTU4YHMX crojlyKax. EjlekTpoHHa Ta mpocToposa OymoBa
i BjIacTMBOCTI KoopamHauinHux croinyk. Kitacudikartiis, HoMeHKIIaTypa, i3omepis,
3a0apBjleHHs] VI MarHiTHI BJIaCTMBOCTI KOMIUIEKCiB. BukopwucraHHs MeTomiB
BaJIGHTHIX CXeM Ta MOJIEKYJIIpHUX opOiTasieVl i OINCY eJIeKTPOHHOI OyIOBW.
Kucnoru ta ocHoBu JIbroica. 2Kopcerki i M'sKi ocHoBM 3a IlipconoMm.

2. OcnoBu TtepMmoanHamiky. Cucrema Ta 1 craHn. TepMopyHamiuHi
KOMIIOHEHTV CHUCTeMW. BHyTpimHg eHeprig cucremn. Terwiota Ta poOoTa.
Entanemis, enTpomis, eHepris [i00ca. I3oxopmmiz, i3orepmiunmmi, izobaprHM,
agiabaTmunmy, npouecu. Kpurepii camounHHOro nepebiry cioHTaHHMX ITPOLIeCiB.
Tepmonunuamika dasosux nepexopis. PiBHsaaHa Kianenpona-Kitaysiyca. ®asosi
aiarpamu crany. IIpasuio ¢as Ii60ca, ymosu piBHOBarm mixx dazamm. Koncranra

45



48 Bceykpaincoka onimniaoa 3 ximii Jdyzancok-2011

piBHOBaru, BupaxeHa duepe3 wMoibHI vacTkm (K,). CrammaprHa KOHCTaHTa
piBHOBarn (K°). 3B'g30k Mik koHcraHTammu piBHoBarm KO K, Ky, K. Isorepma
xiMigHOI peakwii Bant-I'odpda. 3anexHicTs KOHCTaHT piBHOBAru Bif, TeMIlepaTypu.
PospaxyHKn piBHOBa)XXHOIO cKiIangy. MeTomyt BuM3Ha4YeHHS MOJICKYJIAPHUX Mac:
KpiocKorisi, e0yJs1iOCKOITisl, OCMOMeTpisi.

3. Posnoaist pedoBrMHM MDK [BOMa piKmmu dasamy, IO He 3MilIyIOThCS.
Koncranra i koediuieHT posnoniry. Excrpakumig. PiBHOBarm B eKCTpaKLIIIHMIX
crcTeMax.

4. TloBepxHeBl gBUIla Ta HaHOCUTEeMM. BIumB po3mipiB 4YacTMHOK Ha
0coOIMBOCTI TXHIX XIMIYHMX BJIACTMBOCTEN Ta peakwlinHy 3gaTHicTh. Kosoimai
posumamn. [ToBepxHeBo akTMBHI pedoBmHN. Mimenm.

sIBute afgcopOrrii. AxcopOuiriHa piBHOBara. Isorepma Jlenrmiopa.

HaHowacTuHKM, HaHOCTPYKTypHM, HaHoMaTepiam. 3acoOu crabirizaril
HAHOYACTMHOK Ta IX acOoIliaTiB.

®yepenn. [xui GymoBa Ta XiMiYHi BIIACTUBOCTI.

5. Enexrpoximia. TepMmoamHamiuHi HapaMeTpu XIMI4HOI peaxiiii, IIo
BiIOyBa€Tbcs B TajlbBaHiUHOMY ejleMeHTi. PPoboTa rajpBaHIYHOIO ejleMeHTa.
Knacudikarisa enexrpornis (I Ta II pomy, rasosi, OKMCHO-BiIHOBHI) Ta
eJIeKTPOXIMIUHMX KUT (xiMidHi, KOHIIeHTpallifiHi). 3aJIeXXHIiCTh eJIeKTPOPYILIiTHOT
CwIM Ta  HOTeHL{aJiB  eJIeKTpOdiB  Bi,  KOHIeHTpalil  (aKTMBHOCTI)
MOTeHIIiaJIOBM3HAaYaounx ioHiB, piBHAHHA HepHcra.

6. XimiuHa KiHeTMKa. MexaHi3M peaxilil, IIpoCTi Ta CKJIaJHI peaxiiil.
Kinervuni kpwmBi, KiHeTwuHi piBHAHHA. [lopganok peakilii Ta MeTomym VOO
By3HaueHHsdA. KoHcTaHTa IIBUOKOCTI peaxilil, Ilepion, HalliBIIepeTBOPEHH:.
MorsteKyIspHICTE eJleMeHTapHMX peakllii Ta I1 3B'd30K i3 HOPSAKOM peaxIiil.
IaTerpyBaHHd KiHETMUYHMX PIiBHSAHB I peakuin pisHux nopsapkis. CkiragHi
peakuii. IlapanenpHi peaxtil. IlocmimoBHi peaxiiii. OOopoTHI peaxiril. AHajmi3
MeXaHi3MiB peakl1iill i3 BUKOPMCTaHHAM KBa3iCTalliOHapHOTO HAaOIVDKEHHS.

QepMmenTH, ix cKiIam 1 MexaHism pfil. KiHeTmyHi cxeMu 1 MexaHi3MU
depmenTaTMBHMX peakiint. bararocyOcTpaTHi peakiiii. Brumis Temnepatypu i pH
Ha IMIBUOKICTE pepMeHTaTMBHOI peakiiii. [HmykTopm m iHriGiTopu; iHakTMBarlisd
depmenTiB. BukoprcranHsa iMMoOTi30BaHMX PEPMEHTIB.

7. ®izyuHi i Pi3mKo-XiMiuHI MeTOOV JOCIIIKeHHs V1 aHaJTi3y.

EnexrpoxiMiuHi MeTOAM aHaIi3y: MOTEHIIIOMeTpis, KOHIYKTOMeTpisd,
aMIlepMeTpis.

Onrruni MeTony aHasTi3y.

[TpyaLymm i Buay xpomarorpadii.

IndpauepBona cnekrpockortis, inreprapeTanis [Y-criekrpis.

Cnekrpockomnisa MarHiTHOro pesonancy. Ilomarra nipo EIIP-ciextpu. SIMP-
CIIEKTPOCKOIIISL: IIPUYMHN BUHVKHEHHS CUTHaJIy, IHTEHCUBHICTD Ta XIMIYHWIL 3CYB,
TOHKa CTpyKTypa SIMP-criekTpiB; CcIiH-CIIIHOBa B3a€MOAisd (KOHCTaHTW CIIiH-
CITIIHOBOIT B3a€MOIIT Ta MyJIbTUIUIETHICTb CUTHAITY).

Mac-cekTpoMeTpid (IIpMHIIVII METOY, MOJIeKYJIAPHI i0HM, pparMeHTallis).
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PentrenoctpykrypHun aHasis. 3akoH bperra.

8. IlpuHnumnm QyHKIIOHyBaHHSA XiMiYHMX BUpPOOHMIITB. XiMiuHa Ta
MeTaJIypriflHa IIPOMMCIOBICTb. BupoOHMIITBO cipuaHOi, docdopHOI, a30THOI
KWCJIOT, JIYTiB, COHOBUMX IIPOOYKTiB, MeTaiiB, 1oO0pwB. OCHOBHiI IIOHATTS Ta
HPVHITATIV ,,3eJIeHO1 Ximitl”.

9. OxwucHo-BimHOBHe TuTpyBaHHA. OcapKyBaJlbHe TUTpyBaHHs. pH-
MeTpu4He TUTpyBaHHd. 3akoH Jlambepra-bepa. Komopumerpuunmuin Ta
CIIEKTpOOTOMETPUYHMI aHaJIi3.

10. 3uauymii mmdpn, TOXMOKM IpY aHATTITUYHMX BU3HAUYEHHSX Ta X OLiHKa,
IlepeHoC IIOXMOOK HpY HelIpsiMuX BuMiproaHH:AX. [IoOynosa rpadikis.

OpraniuHa ximis
9-10 xn1acn

1. bynosa opraniunmx crooiayk. OCHOBHI TuINM 3B'I3KiB B OpraHiuHVX
CIIOJIyKax; G- Ta m-3B's13K1. B3aeMopia BajyileHTHMX ejleKTpoHiB. 11oIgpHICTD 3B'43KiB.
IHAyKTMBHUI Ta Me30MepHUM B3a€MHUM BIUIMB aTOMiB Ta TPyl aTOMiB Yy
MOJIEKyJIaX OpTaHigHMX CIIOJIYK.

2. Isomepis. Tunm isomepii opraniuamx coosyk. [Torarrs npo koHdirypartito
Ta KoHdopMamito. XipambHicTb. Twmm XipaJIbHOCTI OpraHiYHMX CIOJIYK.
EnanTtiomepu 1 miacrepeoMepu. IIoHATTS IIpo ONTUMUHY aKTMBHICTB OpraHiuHMX
criontyk. HoMeHKiIaTypa oOpraHigHwMX CIIOJIYK, B TOMY YWCII yuc-, mpauc- Ta
onTHMYHMX i30MepiB (R,S-HOMeHKIIaTypa).

3. MexaHisMnu opraniuHux peaxuin. Peaxmii samimenns. Hyxieodinbae
3amimenHss Oi1s HacuueHoro aroma ByDIemro. MexaHisMmu Syl Ta  Sh2.
EnexrpodisibHe mpueqHaHHs A0 KpaTHOIO 3B 43Ky. EnekTpodiibHe mpueaHaHHS
00 cHOpsDKeHUX [ieHiB. MexaHi3M HYKIeodUIPHOrO HpUEAHAHHA 10 KpPaTHOIO
3B 3Ky .

Pagukaymm Ta ix peaxmii. Merogu yTBOpeHHsI BUIBHUX paJViKasliB.
IIpocTtopoBa OymoBa 7 cTaOUIBPHICTD pagMKasliB. Peakiiil, 1110 KOHTPOJIIOIOTHCA
cumerpiero. Peaknii nmxiionpmenHanHa. Peakuia [linbca-Asnbnepa. Peaxmii 1,3-
6inosgpHoro npuenHaHHA. CUrMaTpOIIHi HeperpynyBaHHs.

4. Bymnesonni. Hacuueni BymieBonHi (asikanm). I'oMmosoriuHmin psm Ta
isomepist ankaHiB. BractusocTi asikaHiB. JloOyBaHHS Ta 3acTOCyBaHHS aJIKaHiB.
Hnxotoankaam. Crepeoximia nuxitoankaHiB C3-C;.  IlomiumxiiuHi  HacudeHi
BYIJICBOAHI - MeKaliH 1 aJaMaHTaH, iX cTepeoXiMisd Ta XiMiuHi BJIaCTMBOCTI.
Henacuueni BymieBonHi. ETiten Ta mtoro romostorn (ajikeHn). @isnyHi Ta ximMigHi
BJIaCTVIBOCTI, €JIeKTpPOHHa OyJoBa aJIKeHiB. YTBOpeHHS Ta CTaOUIBbHICTD
KapOokarioHiB. [lieHOBi ByIJleBOogHI Ta mHojieHW. bByTamieH, isompeH, aUleH.
B3aemonist esleKTpoHIB m-3B'43KiB y Ji€Hax (KOH'Iorariis), 3MillleHHsI eJIeKTPOHHOL
TYCTMHM B KOH IOTOBaHMX CHCTeMax aTOMiB, BIUIVMB Ha XiMi4yHi BJIaCTMBOCTI [i€HiB.
1,2- Ta 1,4-npuenHaHHsa ejleKTpodiIiB. AlleTwieH Ta WMOr0 rOMOJIOrM (aJIKiHM).
EnextponHa Oyzosa i xiMiuHI BJIaCcTMBOCTI aJIKiHiB.
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5. T'ajtorenomnoximHi BymieBogHiB. bynoBa rajoreHoIoxigHvxX BYIJIEBOIHIB;
MOJISIPHICTh  3B'S13Ky KapOoH - rajioreH. /[loOyBaHHs, XiMiuHI BJIaCTMBOCTI
rajJioreHonoxXigHMx  BymleBodHiB. HyxileodispHe — 3amimmeHHss nOpu  sps-
ribpuansoBaHoMy aToMi KapOoHy. 3acTOCyBaHHS T'aJIOT€HOIIOXITHMX BYIJIEBOIHIB
y mnobyri Ta B oOpraHiuyHmx cuHTe3ax. J[loOyBaHH4 Ta 3acTOCYBaHHSd
MeTaJIOOpraHigHMX CIIOJTYK.

6. Copti. I'oMosoriuHmit psz i HoMeHKIIaTypa civpTiB. BogHesi 38"43km y
crimprax. CuHTe3, XiMi4HI BJIaCTMBOCTI W 3acTOCYyBaHH:A cHUpTiB. baraToaTomHi
ctmpti. Etepu, ix moOyBaHHSI, XiMiuHi BJTaCTMBOCTI.

7. VYaBeHHS IIpO BUCOKOMOJIEKYJIApHI opraHiuHi crosiayku. Ilongarrsa
MOHOMepYy Ta ejleMeHTapHOI JIaHKM IojliMepy. [JoOyBaHHS IoJliMepiB MeTOHIOM
roJyiiMepm3artii.

Opeaniuna ximia ma 0ioximia
11 x1ac

1. Apomarnuni BymieBonHi (apeHu). benson ta 1toro romosnoru. IloHsTTs
apoMaTMYHOCTI Ta aHTMapoMmaTndHOcTi. HebeH3oimHi apomaTmuni cucreMm.
HomenxiaTtypa apoMaTW4yHMX BYIJIeBOOHIB. XiMiuHI  BJIaCTMBOCTI  apeHiB.
HyxieodiseHe  Ta elekTpodisibHe 3aMillleHHS B apOMaTWYHMX CHOJIyKax.
[obOyBaHHA Ta 3acTOCyBaHHSI apOMaTWYHWX BYIJIeBOOHIB. B3aeMorepeTrBopeHH:
Hac4YeHNX, HeHaCYeHVX Ta apOMaTVYHMX ByIJICBOIHIB.

2. ®enorm. B3aeMHMI BIUIMB aTOMiB y MOJIeKyJli peHOTy i HOB'd3aHi 3 UM
vioro xiMiuHi B1acTmBocTi. KucinoTHicTs deHosis. [loOyBaHHA deHOTiB.

3. Anpperiny Ta keroHn. HoMeHK/IaTypa asIbierifiB Ta KeTOHiB, OymoBa ix
MOJIEKYJI. XiMiuHI BJIACTMBOCTI ayIbferigiB Ta KeToHiB. CuHTe3 i 3acTOCyBaHHS
QJIbJIEeTi/IiB 1 KeTOHIB.

4. Kapbonosi kucioty Ta ix noximai. HomeHnkiiatypa kapOoOHOBUX KWCIIOT,
OymoBa ix MOJIeKyJ; KapOOKCwIbHa rpymna. XiMiuHi BJIacTMBOCTI KapOOHOBMX
KMCJIOT. MypalmHa, oI1ToBa, CTeapMHOBa, OeH30VHa, IlaBjleBa, gHTapHa Ta
avMoHHa Kucstoty. CrHTes i 3acTocyBaHHS KapOOHOBUX KMUCIOT. ACHipUH.

IToximHi KapOOHOBMX KMCIOT: aHTIAPVAM, XJIOPaHTIAPWIN, eCTepy Ta aMmiiy,
ix goOyBaHHg 11 XiMiuHi BiracTmBocTi. Cosi kapOoHOBUX KMCIOT. Mwta Ta MUITHI
3aco0m.

5. HiTporeHoBMicHI OpraHidHi CIIOITYK.

AMiHV, TIOIIVpPEeHiCTh y NpUpoLi, HOMeHKIaTypa. bymosa Morekysr aMiHiB.
Metwiamiz, TpueTwIlamiH Ta aHUIIH. XiMmiuHI BJIaCTMBOCTI aMiHiB: peaxmii 3
KMCIOTaMM (3iCTaBIeHHS 3 aMiaKoM) Ta aHTigpuIaMy KMCIOT, TajloreHajIKaHaM.
YereepTriHHI aMOHIViHI costi. CMHTe3 Ta 3aCTOCYBaHHs aMiHiB.

Hirpoasikanm Ta HiTpoapeHu, ix XiMIUHI BJIaCTMBOCTI Ta 3aCTOCYBaHH:.
Oxkcmmuy, rigpasoHy, HITPWIN, TiAPOKCAMOBI KMCIIOTH, a3VaM Ta Tigpasuan.

6. CynpdyposmicHi opraniuni cooiykm. Tiomm i mMepkanraHw, ix ximiuHi
BJIACTMIBOCTI 7 [0OyBaHHS. AJIKUI- 1 apwiIcysibpOKMUCIOTH Ta ix ecTepu. XiMiuHi
BJIACTVMIBOCTI 1 JOOyBaHH4.
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7. Tereponuximiyni coonyku. IlommpeHicTe reTepolMKIIYHMX CIIOIYK Y
Opupomi, ix 3acTocyBaHHS. ApOMaTWYHI IT'SATH- Ta IIeCTUWIEHH] reTepOLKIN 3
OOHVM TeTepOaTOMOM. Ix cunTEe3 Ta XiMmiuHi BIIACTMBOCTI. IMTopiBHAHHA 1X
eJIeKTPOHHOI OYI0BY i XIMiUHMX BJIaCTMBOCTE 3 O€H30JI0M.

8. Makpouuxim: nopdipuHM, KpayH-eTepw, KpWIITaHAM, KapLepaHy,
KaJliKcapeHW, KaTeHaHV, POTOKCaH Towlo. [ [pyHImI TeMIuIiaTHOTO CMHTe3Y.

9. CunTeTMYHI Ta OPUPOAHI OapBHMKM, IX OCHOBHI KJIaci Ta 3aCTOCyBaHHS.
Ianuro, MeTmIopanx, diryopectieit, dpiraBoHouM 71 XajakoHn. LliaHiHOBI OapBHMKNA.
[TpyHLIMIM 3a71eXKHOCTi KOJIBOPY OpraHivHOI CIIOJIyKM Bifl, 11 OyIOBL.

10. LlianetwrroBaHusA. Peaxiiis Mixaens. Peakiii mo xapOoHUIBbHIV Ipyri.
[Tpuxiany mpuenHaHHS 10 KapOOHIIBHOI I'PyHy CHMPTIB, TiOJNiB, 11iaHOBOIHIO,
HSOs, rigpwup-iony. Peakuiss Menepsenna-Ilonanopda. Peakuis Kanninapo.
AmwiofHoBa KoHpeHcallisd. [Ipuxiagm peaxuinn IpuegHaHHS-BiAIIEIUIEHHS.
Peaxmii 3 moxigHmMu amiaky. ligposis ecrepis. IlpuennanHs HyxiIeodiB i3
ByIJIeLIeBMM LIeHTpOM. B3aemonis 3 meTasoopraniuavmm crionykamu. [Iprennanms
aneTwIig-ioHiB. AJbojibHa KoHAeHcawid. Peakuis [lepkina. Peaknia Kunesenaresra
Ta [lITo60e. EctepHa xoHneHcaris Kismsena. bensoinosa koraeHcaris. bersmiose
neperpynysaHH:. Peakuis Birrira. CTepeocesieKTVBHICTD peaKiivi IpVeTHAHHA 10
KapOOHUIBHOI TPy

Peaxirii erniMiHarlii Ta ix MexaHismMu. Crepeoximisl IIpolleciB esriMiHaLLii.
[IpaBmia 3amiesBa Ta I'odmana. CraOuIpHICTB, CTPYKTypa ¥ IleperpyIlyBaHHS
KapOokarioHiB. CekcTeTHi HeperpymysaHHs. Peakilii kapOaHioHiB. TaBTOMepHi
IepeTBOpeHHs. [PPeakiii IpueqHaHHSA Ta eJliMiHAIl: KapOOKCWIIOBAaHHS i
nekapOokcwoBaHHs. [IpuKiiaay peakiiint 3aMillleHHs: 1enTepo-BOIHEBNUIT OOMiH,
peaxuist Parvepa-Timana. Peakiii okncHeHH:.

11. OcnHoBHI KiIacyM HOPUPOSHMX OPTaHIYHMX CIHOIYK. AMIHOKUCIOTH,
menTuau, OUIKM, cxiIag ix  Mostekysl. CTpyKTypu ABaflLsSTHM  IIPUPOLHMX
aMmiHokmuciior. Ilommpenicte y mpupomi. Xpomartorpadiss Ta ejekrpodopes
aMiHOKMC/IOT. B3aeMo3B’g30K OymoBu MOJIeKysl i3 pisMYHMMM  BJIaCTMBOCTSIMIA.
XiMmiuHi BjracTuBOCTI amiHokmcioT. CrHres L-aMiHOKMCIIOT Ta IenTumaiB. AHajlis
aMiHOKMCJIOTHOI MOCIimOBHOCTI B nenrtuaax. CTpyKTypHi piBHI oOprasisanii
OinkoBuIx MoJIeKyil. [leHaTypallis i peHarypariis Oiikis. MeTtonay BuaisieHHS OUIKIB.
Mertabostism OwikiB. YoTupu NUISIXM IIepeTBOPeHHS aMiHOKUCIOT Yy JKMUBUX
opraismax. IlpakTmunHe 3acTocyBaHHS aMiHOKMCIOT, IIeNTHIOIB Ta OUIKIB.
Acnapram. Xenatun. Poins AT® y mexanizsmax il dpepMeHTiB.

Byrnesomm. IommvpenicTs y nipupoai Ta 3actocyBaHHs. OCHOBHI IIPVHITAIIN
nporecy (OTOCMHTe3y BYIVIeBOAIB, CTafdili TemHoBa Ta cBimIoBa. IDraxm
IIepeTBOPEeHH BYIJIEBOIB B OpraHi3Mi 10 MOJIOYHOI KMCJIOTH Ta eTaHOIy. AT®d-
Oastarc. MoHocaxapuay, —orirocaxapuayn, —nomicaxapwan.  o-D- i B-D-
I'mokomipanosn. @pykroza. Tpu Tmmm mnpoekuin MoHocaxapumis: @imrepa,
Xeyoprta i cygacHui Tui. dycaxapuay: MajibTo3a, 11e7100i03a, J1aKTo3a 11 caxaposa,
cKi1a 1x MosteKys1. Kpoxmasib i mesosiosa.

49



48 Bceykpaincoka onimniaoa 3 ximii Jdyzancok-2011

Hyxuetnosi kuciorn. JHK, PHK Ta 1x cxi1aposi. Pubosa Ta mesokcmprdosa.
[TipyMmigueaoBi Ta mypmHOBI ocHOBU. KomiuriMeHTapHicTh oOcHOB i Oymosa
Mostekysm JIHK. bynosa n cxiamg xpomocomm. Pervrikania JITHK, TpaHckpumiiis
reHiB, MexaHi3M cMHTe3y Oilka. MyTartiii renis. ['eHHa iHKeHepis.

Kupu ta minigu. Tpurninepunn, dpocdormiminy, rmkominign. Iinepo- ta
cigromimign. Ximiuamit cuHTe3 i OiocmHTe3 JmimimiB. MetabomtisMm  TimifiB.
Jlimocomu 1 sinonporeinn. bygosa xiniTuHHOT MemOpaHn. TpaHcopT pedoBuH
uepe3 MeMOpaHy.

Bitaminu A-E, P Ta ix posib y XXuTTeOisuIbHOCTI opranisMiB. CTepoian: ctaTesi
TOPMOHM, XOBYHI KMCJIOTH, IIpefaHi3onoH. Teprenn: kamdopa, MEHTOJI, BaJliZIoIl.
Cwiamosi mapdpyM. AHTUOIOTMKM: HeHINWIIHM, TeTpalMKIiHNU. AJIKaJIOiAu TpyIl
XiHiHY, KodeiHy Ta HiKOTMHY. [x TpakTHuHe BuKopucrants. [TpocTaranmem i ix
IpakTU4He 3HadyeHHd. IHcekTmiyam Ta repOiumay. PenerteHTn 71 aTTpaKTaHTM.
Peryraropu pocTy pOC/IVH.

12. BuicokomorekyssapHi cronyky. CHMHTETMYHI, HPUPONHI Ta INTYYHi
noimimepn. [lomiMepusania 1 IIOJIKOHZeHcallid - OCHOBHI MeTOAWM CHUHTE3y
nosriMepis. PerysigpHi Ta HeperysisapHi nosimMepu. Turiosi nmpeacTaBHVIKY IOJIiMepiB
pisEMx xiacis. CuHTeTMuHi BoJjIOKHA. [TpoOsemwm yTworizarii BigIparibOBaHVIX
HOJIIMepHIMX MaTepiasliB Ta BiIIXOMIIB.

13. IlpommciioBe BUpPOOHMIITBO OpraHiuHMX cHoiyk. Ilpupomni mxepera
opraniunoi cupoBmHM. Hadra, T cwrIam, mnepepobka Ta 3acTOCyBaHHS
Hadronponykris. IlaymmBHO-MacTwibHI Matepiaym. IlpupomHumt Ta cymnyTHin
HadpToBUM Trasy, ix CKiIajl, HepepoOKa Ta 3acTOCYBaHHS IIPOOYKTIB IlepepoOKuM.
CuHres-ras. Byriurt Ta moro xiMigne BukopucraHHs. Kokc.

PocimaHa cupoBumHa B XiMiuHMX BupoOHMITBax. bioTexHosorii vy
BUPOOHMIITBI XiMiUHMX CIOJIyK. biocuHTesm eraHOsy, caxaposu, ppyKTo3m Ta
MeHIIVIIHY .

14. SIkicHuy enemeHTHUM aHalis. Peaknii Ha QyHKIiOHaJIBHI TpyHu.
BusHaueHHsa — TemmlepaTypu — IUIaBJIeHHs.  BuMKOpwmCTaHHA ~ TOHKOIIapOBOL
xpomaTtorpadii, BUOip eIr0eHTiB.

BubOpana siiTeparypa mist ninrorosku go IV erany BeceykpaiHcpKoi orimMmiagm
3 ximii
Ilinpy9HMKM i HaBY9a/IbHi NOCIOHMKM
3arasipHa i HeopraHivuHa ximisa
1. Kysbmenko H.E., Epemun B.B. Xumua. 8-11 xitaccel. Ilocobue misa cpenHen
mkostel. M.: Dk3amen, 2002.

2. Epemunt B.B., Kysemenko H.E., Jlynun B.B., [Iposmos A.A., Tepennn B.V.
Xvmmmest. 10 xitace (mpodmiibHBIN ypoBeHs). M.: [Ipoda, 2008.
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3. Kysemenko H.E., Epemun B.B., ITonkos B.A. Hauana xvmun. CoBpemMeHHBIN
Kypc I MOCTyHamolmmx B By3bl. B 2 T. 14-e msg. M.: Dx3amen, 2008 (abo
HorepeHi BUJaHHs).

4. bpayu T., Jlemen I'. Xuimmns B 11eHTpe Hayk. - M.: Mup, 1983.

5. Kpecros I''A., bepesun b.Jl. OcHOBHBIE MOHATVSA COBpeMeHHOV XuMun. JI.:
Xumms, 1986.

6. ITonens IT.I1 Cxramannsa piBHAHb xiMiuamx peakmin. K.: Pyra, 2000.

7. Axmeros H.C. Heopranmdeckass xvmmus. 7-e vmsg. M.: Beicimag mkosa, 2009
(abo momtepeniHi BUmaHHA).

8. JImpuu  P.A., Monouko B.A., Angpeesa JLJI. Xumwudeckme cBOVICTBa
HeopraHmdeckmx serects. M.: Xumust, 2000.

9. Typosa H.JI. Tabmuiipl-cxeMbl 1O HeOpraHWYecKOV XMMuM: ydeOHo-

crrpaBounoe vsganve. M.: MIIHMO, 2009; Typosa H.Jl. Heopranmdeckas xvmuist
B TaOmmrtax. M., 1997.

10. Hen M. K., Cenbun [Ix. TeopeTndueckass HeopraHMdecKass XMMus. 3-e M37.
M.: Xumus, 1976.

11.  Koyscon Y. BastentHOCTE. M.: Mup, 1965

12.  Komnbesn [Ix. CoBpemenHas obmas xumust. B 3 T. M.: Mup, 1975.

13.  Ipansep M., OtkuHc I1. Heopranmaeckas xvmvesa. B 2 1. M.: Mup, 2009.

14. PemmI'. Kypc Heopranmueckom xvmumt. B 2 1. M.: Mup, 1972.

15. Hexpacos b.B. OcroBel ob01mtent xumum. B 2 1. 4-e m3m. M.: (abo 3-te Bup.,
1973).

16. ®uankos FO.J. He Tonpko B Bome. J1.: Xumwust, 1976.

17.  Xommn I0.B., Crera JI.A. Penteturop no xummn. Xapekos: Posmo, 1998.

di3muHa 1 KOJIOITHA XiMisa

18.  ®wusnueckas xumud. B 2 ku.: YuebHOe ntocobue it Bysos / K.C. Kpacros,
H.K. BopoOses, I1.H. I'omres u ap. M.: Beicrras mikorta, 1995.

19.  JSlumvmpceskumm B.K. @isyuna ximig. IligpydHMK U1 BUIOMX HaBYJIBHUX
3axstaznis. Kuis; Ipmins: Ilepyn, 2007.

20. Orkunc IL., pge Ilayma [Dx. @usnueckasa xvmma. B tpex wactax. M.: Mup,
2007.

21.  Hanumsmnsc @., Onbeptn P. Pusnmueckas xumms. M.: Mup, 1978.

22.  Ilonropak O.M. Tepmommnammka B dwusmdeckon xvMmn. M.: Belciias
mrkosia, 1991.

23. TI'penI. DnexTpoHsBI 1 XxMMmdeckas cBg3b. M.: Mup, 1967.

24. [paro P. ®usnueckme meTonp! B xumun. B 2 1. M.: Mup, 1981.

25. Epemun B.B. Teopernueckas v MaTeMaTHdecKast XVIMVA IS INKOJIBHUKOB.
M.: MLTHMO, 2007.

26. XKpanos B.Il. CkopocTs xummdeckont peakuymu. Hosocbnupck: Hayka, 1986.

27.  @epmu D. TepmonnHammka. XapbkoB: V130-Bo XapbKOBCKOro yH-Ta, 1973.

28. Tommukos I'.A. PykosoxctBo 1o dpwmsmueckort xvmun. M.: Belcmias mikora,
1988.
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29. @ponos IOI. Kypc kowiomgHOm xXxvmmun. IloBepXHOCTHBIE SBJIEHUS W
IOVICIIEpCHBIEe CUCTeMBL. 2-e 131, M.:Xvmust, 1989.

AHaiTMYHA XiMis

30.  Ckyr ., Yacr . OcHoBbI anarmTiaeckon xmmMun. B 2-x 1. M.: Mup, 1979.

31. Jlamrumnen I A., Xappwc B.E. Xummaeckun anaymis. M.: Xvimms, 1979.

32.  Bacwipes B.Il. AHasmariueckast xmummsd. B 2 T. 3-e u3g. M.: [Ipoda, 2005 (abo
TIoTiepeTHi BUIaHHS).

33. Menruc JI. BeegeHne B Kypc XMMMWYECKOro paBHOBeCHs M KMHeTHKM. M.:
Mup, 1984.

34. @pwury Ox., llenk I'. Komaectsenust aHaims. M.: Mup, 1978.

35.  bamnep [Ix. Vlonnsle paBHOBecus. M.: Xvmms, 1973. 446 c.

Opraniyna ximis i 6ioximis

36. IlerpoB A.A. bampan X.B., Tpomenko, A.T.,. Opranmyeckas XuMUsL.
Yuebnuk mis BY3os. Cub: ViBar ®enopos, 2003 (abo nmonepenHi BUgaHHS).

37.  Pobeprc Ix., Kacepro M. OcHoBbl opranmyeckont xvmumn. B 2 1. 2-e m3g. M.:
Mup, 1978.

38. Iabapos IO. C. Opraunueckas xumus. M., 1996. T. 1, 2.

39. Jlacryxin 10.0., Boponos C.A. Opraniuna ximis. JIeBiB: Llentp €Bpomm,
2001.

40.  Hevwrang O.f1. Opranmdaeckas xvimvist. M.: Beicimas mkorra, 1990.

41.  Moppwucon P., borig P. Opranmueckas xvimms. M.: Mup, 1974.

42.  Camkc Il. MexaHMU3MBI peakumil B OpraHmMdeckomt xvmmu. 4-e wsg. M.:
Xvmrisg, 1991 (abo monepenHi BUOAHHS).

43.  Vuromnep K. TeopeTndeckme ocHOBBI opraHvdeckont xumun. M.: Mup, 1973.

44. Mapu /[I. Opranmdeckas XuMus: peaklVM, MeXaHU3Mbl W CTPYKTypa.
Yriy6iiennsm kypc. B 4-x . M.: Mup, 1987-1988.

45.  Kepu @., Caupgbepr P. Yrimy0Orernsit Kypc oprasmndeckort xymmin. B 2 T. M.,
1981.

46.  Iloramos B.M. Crepeoxvmmsa. M.: Xvmms, 1988.

47.  KosryHeHko B.O. 3araiipHa crepeoximisa. Kuis: Hesrec, 2001,

48.  Ceprees H. M. Crnextpockonus IMP (my1a xuMukoB-opraiukos). M., 1981.

49. Ilmsosapenko B.I'. Ocuosu Gioopraniunoi ximil. Iligpyunmk mis 11 xiacy
3araJIbHOOCBITHBOI IIIKOJIV 3 IMOMIMOJIGHMM BUBYeHHsM Xximii. 2-re Bum. K.
OcsiTa, 1998 (abo 1-m11e Buz., 1995).

50. Meiytep 1. buoxmmus. XuMmmdeckue peakiym B XUBOM KileTKe. B 3-X T. M.:
Mup, 1980.

30ipHMKM 3amau
51.  Avmerr b., Cyvut b. 3amaun 1 ynpakHeHws 110 HeOpraHn4ecko xyuMvn. M.:
Mup, 1967.
52.  bympymxaxk I1. 3amaum o xvmmn. M.: Mup, 1989.
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53. Hepnineko C. A., ITomtesis ILII. 3arasibHa 71 HeopraHiuHa Xximis: 3ajadi Ta
srpasn. K.: JInbGins, 2001.

54. Apmamosnu T.II, BacwieeBa I'.V., ITonkosuu I'.A., Ymasosa A.P. CoopHMk
yIIpa’KHeHU ¥ YCJIOKHEeHHBIX 3a/Jad C pelleHusIMI 110 Xxyumun. MuHck: Beiciias
mikojsa, 1979.

55. Tompadapb f1.J1., Xomakos IO.B. COopHMK 3amau v yIIpakHEHNUI 10 XVIMUAL.
M.: ITpocserenne, 1979.

56. Huxomnaenko B.K. COopHMK 3amay 110 XMW HOBBIIIEHHOV TPYAHOCTH. M.:
MWPOC, 1996.

57.  Cswuranbko V1.B. HectannapTtasle 3agaum o xvmmm. M.: MVIPOC, 1995.

58.  Ommmrmiazme! 1o xvimmm. Coopuuk 3amau / VI.U. Kouepra, 10.B. Xomms, JLA.
Crniera, O.A. XKukon, B.I. Opnos n C.A. Kombeixos. Xapekos: Panok, 2002;
Osmimmiagy 3 ximil. 30ipHMK 3amad BceyKpalHCBKMX, OOJIaCHMX, paviOHHMX
oJTiMITiaz 3 po3B'sA3aHHAMM, BKasiBkam, Bimnosigsmu / LI Kougepra, 10.B. Xonin,
J1.O. Cnera Ta iH. Xapkis: PaHoK, Becra, 2004.

59.  Crera JI.A., XormH 10.B. 2002 3agaun 1o xvmun. 2-e msa. Pocros-Ha-/loHy,
®Denmkc, 2006 (ado 1-mre Buz. Xapbkos: Dosmo, 2003).

60. Jlynwun B. B., Henannenxo B. I'., Peokosa O. H., Kysemenko H. E. Xvmyzsa XXI
BeKa B 3amavax MexngyHapogHbix MeHpaerteeBcknx oymvMiman, M.: V3n-Bo Mock.
yH-Ta: Hayka, 2006.

61. Epemun B.B. 3agaum mexmyHapogHbIx xymudeckmx oymmMmnmar, (2001-2003).
M.: Dk3ameH, 2004.

62. 3apmaum BcepoccuVICKMX ormmMmnuaz no xvmwun. Ilom pen. B.B. Jlynuna. M.:
Ox3amen, 2003.

63. Bcepoccuiickas xmmmdeckas onmMnOuana IIKoiabHMKOB. [lom pem. I'.B.
JIncnukmua. M.: ITpocsemienne, YuebHnad mnrepaTypa, 1996.

64. Ciera J1.O., Yopuuin A.B., Xomnin IO.B. 1001 3agauva 3 ximii 3 BigmioBigsMy,
BKasiBKkaMy, poss'sskamm. Xapkis: Panmok, 2000; Ciera JI.A., Yepnemi A.B,,
Xomun 10.B. 1001 3agada o xmMuu ¢ oTBeTaMy, yKasaHVUAMY, peleHssMn. M.:
Wnexkca, 2004.

65. Ilombckme xmmmdeckme omvmimansl / O. Ksamuesckum, T. Illaprmanesny,
P. Knemxosckunt 1 ap. M.: Mup, 1980.

66. Copoxkmu B.B., 3aropckmin B.B.,, Csuranbko VI.B. 3amaum Xxmmmgeckmx
omvimaz,. I IpyHnune 1 anropurMel permenuit. M.: Vsg-so MI'Y, 1989.

67. Xsamok B.H., I'onosko 1O.C., Kananosya [1.I'.. OymmMmmagbl ITKOIBHMKOB 10
XVIMUI: TeopeTndeckre 3afganus ¢ pemrenusvu. Y. 1., 2007; Y. 2, 2008. MuHck:
Hap. acsera.

68. Cepema VILII. Komkypcuble 3amaum no xwmvum. K.: Bumma mkona (Bci
BUJIAHHS).

69. Xomuenko I'Il., Xomuyenko LI 3apaui 3 ximil It BCTYIHMKIB OO BY3iB:
Hapuansaum mociormk. K.: Burma mkora (Bci BumasH:).
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70.  Xomuenko V.I'. Obmas xumusg. COopHMK 3amad v ynpaxaeHuint. M.: Hosas
BoitHa, 2007 (abo momepenHi BupgaHHs). XomueHko LI. 36ipHuk 3amau i Bopas 3
ximii. K.: Buima mkosta, 1992.

71.  Kysemenko H.E., Epemun B.B. 2500 3agau 1o xumum c pelieHUsIMU (11
nocrymnatommx B By3bl). M.: OHVKC 21 Bex, Mup n o6pasosanme, 2002.

InrepHeT-pecypcu
> XimiuHi oJIiMITiaziy B Yxpaini http:/ /www-
chemo.univer.kharkov.ua/olympiad.htm;
> ximiuHi onimmiagy binopyci http:/ /superhimiki.at.tut.by/;

> ximiuHi Hayka ¥ ocBita B Pocii. IkureHi omiMmiagm 3 xiMil
http:/ /www.chem.msu.su/rus/olimp/;
> MDKHapOIHI XiMi4Hi oymiMITiazam:
e 2011, TypeyunHa http:/ /icho43.metu.edu.tr/
e 2010, Sronis http:/ /www.icho2010.org/,
e 2009, BemmkoOpwranis http:/ /www.icho2009.co.uk/,
e 2008, YropmmHa http:/ /icho.hu/,
e 2007, Pocis http:/ /www.icho39.chem.msu.ru/,
e 2006, Kopes http:/ /icho2006.kcsnet.or.kr/;
> eJleKTpoHHa 0i0sioTeka HaBYaJIbHMX MartepiasliB 3 XiMil ximigyHOrO

daxyspTeTy MOCKOBCBHKOrO AeprkKaBHOro yHiBepcurery iM. M.B. JIomonocosa
http:/ /www.chem.msu.su/rus/elibrary/;

> eJIeKTPOHHA 6ibrrioTexa 3 ximit Ta TeXHIKI
http:/ /rushim.ru/books/books.htm;
> XIMIYHM posmin Hosoi HayKOBOT 6i0ioTexun

http:/ /www.newlibrary.ru/genre/nauka/himija/.

PekomeHmalii Ta cIOMCOK peKOMeHOOBaHOI JIiTepaTypu IMiarorysaam mnpod.
IO. B. Xomig, k.x.H. [I. M. Bonounmok, k.x.H. K.C. I'aBpmwienko, k.x.H. O. A. XKuxoi,
k.x.H. M.O. Kosnocos, npod. 1. B. Komapos, npod. C. A. Heninbko , mpoc. B.T.
ITusoBapenko, k.x.H. JI. O. Crera, O.IO. Ycenko, npod. B. K. fmmmupcekui

(2004-2011 pp.).
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LLlaHOBHI BUKNagaui, HayKoBLUi, BUMTesni, CTyAeHTH, acnipaHTu!

3anpowyemo A0 cniBpobiTHUUTBA. Bi3bMiTb y4acTb Y MiAroToBLi OpUriHANbHKUX i
TBOPYMX 3aBAaHb A/19 HACTYNHUX oniMniag!

CBOi aBTOpPCbKi 3aBAaHHS HAACWIAUTE E€NEeKTPOHHOK MOLWTOK Ha  aapecy
kholin@univer.kharkov.ua g0 15 »oBTHa 2011 poky.

3 DnpukiIajaMyd  3aBJaHb MHHYJIMX POKIB 1 MpPOTrpaMor0 OJIMMIaAd MOKHA
03HaOMUTHUCH Ha BEO-CTOPIHIN BeceykpaiHChKUX XIMIYHUX OJIIMITiag
http://www-chemo.univer.kharkov.ua/olympiad.htm

IIpu yknanaHHi 3aBJlaHb ypaxoByiTe, Oy/b JlacKa, Takl mopaau i noOakaHHS.

1. He cmia cmomiBatucs, 10 YYaCHUKH OJIIMITIaAW 3HAWOMI 3 BY3bKOCIEIIaTHHOIO
iH(pOpMaIli€r0 UM JeTaasIMHU XIMIYHOT MOBEAIHKH MAJONOIIUPEHUX €IIEMEHTIB Ta CIIONyK. Y
pasi notpedu HeOOX1/1H1 JIaHi CII1J] BBECTH J0 YMOBH 3a/1aui.

2. Jlo onepkaHHS BIAMNOBIAI Ma€ BECTH JAHIIOKOK JIOTIYHHUX MIPKyBaHb Ta/abo
MaTEMaTUYHHUX PO3pPaxXyHKIB; CIIiJ IaMm ATaTd, [0 Y4YHI He 3000B’s3aHi BIATBOPIOBATU
IHTYITHBHI IPUITYIIICHHS aBTOpa. B TOM ke yac, HeCTaHIapTHICTh YMOBH, TIOCTAHOBKA TAaKHX
MUTaHb, 10 CTUMYJIIOIOTh MPOSIB YYaCHUKAMHU OJIMIIAAM TBOPUYUX 3A10HOCTEH, CTaHyTb
3aMmopykKor0 TOro, 110 Balla 3ajayda yBiie 10 KOMIUIEKTY 3aB/IaHb.

3. Jlo yMOBH CIiJl BKJIIOYATH JEKiTbKa MUTaHb, (POPMYIIOIOUN iX TaKUM YWHOM, 1100
MOMUJIKA, 3pO0JIeHa YYHEM Ha MEPIIOMY KpOLll pO3B’sI3Ky, HE M030aBJsiia HOro MOXKJIMBOCTIL
OJIeprKaTy MEeBHY KIJIbKICTh OalliB HAa HACTYITHUX eTarax.

4. Cnig 4itko QopMyItOBaTH BCl CIIPOIIEHHS, K1 BU poOUTE MpH YKJIaJaHHI 3aaadi
(HampuKIan, mpo mepedir peaxiiii 10 KiHIS; MOXKIUBICTh BHKOPHUCTOBYBATH OKPYTJIEHI
3HAYCHHS aTOMHUX MAac; HEXTyBaTH PO3UYNHHICTIO MaJOPO3YNHHUX PEUOBHH TOIIIO).

5. Tpeba nmam’araTy, IO TaJaHT — OpaT CTUCIIOCTI, a 3aHAJITO JIOBI1 YMOBH IIOraHO
CIIPUMMAIOTBCS IIKOJISIPAMU.

6. 3MicT 3aBmaHb Mae y3rojpKyBatuca 3 [lutannsmu mis miarotoBku no IV eramy
Bceykpaincbkoi oniMimiaan 3 Ximii, ONpHIIIOAHEHUMHU Ha BeO-CaliTi OIiMITIa/I.

7. YkpaiHCbKUW TEKCT YMOB 1 PO3B’SI3KIB CJiJ TOTYBaTH 3a JIONIOMOTOI0 TEKCTOBOTO
nporecopy MS Word. Bynb-ski pucyHku ta GOpMyIu B )KOJTHOMY pa3i HE MOXKHA CTaBUTH
“moBepx TekcTy . I'padiuHi 00’€KTH, SIKI BCTaBIAIOTHCA B JHOKYMEHT Word i3 30BHINIHIX
nporpam, CJIiJi HaJeKHUM YHHOM KOHBEpTyBaTu y popmat "pucynok Microsoft Word".

3 moBaroro,
rojioBa xypi Bceykpaincpkoi
OJIMITIAAN 3 X1MIT

1O. Xomu
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