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Beryn

JlekmiiHuii Kypc 3 JUCHUILTIHM " Xap4yoBa XiMislw po3poOJeHU I CTYICHTIB,
Kl HaBYAIOThCS 3a HaAmpsMoM miArotoBku OakamaBpa 6.140101 —TorenbHo-
pecrtopaHHa cripaBa. Mera Kypcy — HajaTi MailOyTHbOMY (haxiBIf0 HeOOX1AHY (DyH-
JaMEeHTalbHy 0a3y 3 XiMIYHOi OyJOBH OCHOBHUX PEYOBHH, SIKI BXOJATH O CKIIATy
XapyoBUX MPOJYKTIB, MPO 3aKOHOMIPHOCTI iX XIMIYHUX MEPETBOPEHBb, MOB'I3aHUX 3
mpolecamMu Mpu 30epiranHi Ta xapuyBaHHs. AJKe XapuyBaHHs, TOYMHAIOYH 3 MOMe-
HTY HapOJIKEHHS M 10 OCTaHHBOI'O JHS, BIUIMBAE HA OPraHi3M JIIOJUHU. XIMIUHI pe-
YOBHMHHU — CKJIa/I0B1 Xap4yOBUX MPOIYKTIB, [0 HAAXOJATh B OpPraHi3M JIIOJAWHH, Tepe-
TBOPIOIOTHCS B TPOIeCl MeTaboIi3My B CTPYKTYPHI €JIEMEHTH KIIITHH Ta 3a0e3mnedy-
I0Th Halll OPTaHi3M IUIACTUYHUM MaTepianoMm Ta eHepriero. [Ipu crnoxuBaHHI MPOIyK-
TIB XapuyyBaHHS BaXJWBY pOJb BIJIrpae iX KOPHUCHICTh, 3yMOBJICHA iX XIMIYHUM
CKJIQJIOM 1 KOMIUIEKCOM BJIACTHBOCTEH.

[Ipuainserbcst yBara Bo/Al SIK KOMIIOHEHTY XapyOBUX MPOAYKTIB Ta il poil y
AKOCTI 1Ki. 3HaYHYy pOJIb BUIIJICHO TAKOX OPraHIYHUM KOMIIOHEHTaM iK1 — JKHpawm,
O171KaM, ByTJIeBOJIaM. PO3IJITHYTO iX XIMIYHY Oy/IOBY Ta B3a€MO3B'S30K 3 iX Xap4OBU-
MU (QYHKITISIMHU.

Jlekmiyinuii Kypc, 3rigHO 3 PpoOOUYOI0 MPOTrpaMol0 HABYAIBHOI JIUCHMILTIHU
"Xapuosa ximisa", Bkimoudae 9 tem: Tema 1. OcHOBHI moHATTA XiMmii; Tema 2. Ilepi-
OJIMYHMM 3aK0H 1 nepioguyHa cuctema JI.I. Menneneea; Tema 3. KineTnka XiMIYHUX
peakiii. XimiuHa piBHOBara; Tema 4. Boga. Bomgui pozunnu; Tema 5. ByrneBoasi
(rinpoxapOonu); Tema 6. OCHOBHI KJIacH OpPraHIYHHUX CIOJYK, IO MICTSITh aTOMH
Oxcureny; Tema 7.XKupu, Tema 8. Byrnesomu (Kap6origparn); Tema 9. bikw.

Koncnekr nekiiii Mae Ha MeTi JOOMOTTH CTYAEHTY Y BUBYEHHI JUCLUILIIHH,
Kpale MmiJroTyBaTHCs 10 BUKOHAHHS JIaOOpaTOPHHUX POOIT 1 CKiIajaHHs 3aiKy. AB-
TOp Ma€ HaJio, 10 KOHCIEKT JOMOMOXKE CTYJEHTY Yy HaJi0aHHI 0a30BUX 3HaHb, 30K-
peMa B raixy3i XapuoBoi XiMii, sSIKi CTaHYTh OCHOBOIO BUBYCHHS CIICI[IUCIIUTLIIH; CYT-
TEBO MIJBUIIUTH 1X 3araJIbHOOCBITHIN PiBEHb Ta JOMOMOXYTh PO3IIUPUTH Mpodheciii-
HUU CBITOTJISI, 1110 CIPUATUME YCIIXY Kap'epu (axiBLs.



Tema 1 OcHOBHI NOHATTH XiMil

Bynp-ska pedoBHHA CKIAAETHCS 3 OKPEMHX, AYXKEe MaJIUX YacTUHOK. J[ms Oi-
JBIIOCTI PEYOBUH TAKUMHU YACTHHKAMHU € MOJICKYJIH.

Monekyna — e HaiiMeHINIa YaCTUHKA PEYOBUHH, 37]aTHA 0 CAMOCTIHHOTO ic-
HYBaHHS i 30epirae OCHOBHI XIMI14HI BIACTHUBOCTI I1€1 pEYOBHHHU.

Monekynu IpOCTUX PEYOBHH CKIATAFOTHCS 3 aTOMIB OJHOTO XIMIYHOTO elie-
MEHTA, a MOJIEKYJIH CKJIAJJHUX PEUYOBUH — 3 aTOMIB PI3HHUX €JIEMEHTIB.

Amom — 11e HaliMeHIIa XIMIYHO HEMOJIJIbHA eJIeKTPOHEUTpalibHa YaCTUHKA Xi-
MIYHOTO €JIeMEHTa, sika 30epirae foro XiMiyHi BIaCTUBOCTI.

Jlo ckiiay MOJIEKYJ MOK€ BXOJUTH Pi3HA KUIBKICTh aTOMIB, HAIIPUKJIAJ, MO-
JeKyJH Ta3iB (KpiM iHEpPTHUX) FOJIOBHUM YMHOM, CKJIQIAIOTHCS 3 JIBOX aTOMIB, a MO-
JIEKyJIK O1JKIB —3 COTEHb TUCSY aTOMIB.

Po3mipu aTomiB BH3HAYAIOTHCS BEIMYMHAMU TOPSIKY JECATUX YaCTOK HAHO-
meTpa (107°m). AOCONIOTHI Macu aToOMIB 1 MOJIEKYJI JIy’Ke Malli: Maca aTroMa HaiJe-
rmoro enemenTta ([iaporeny) cranoButs 1,67107*r, a Maca aTomMa oJJHOTO 3 HaiBa-
Kuux enemeHTiB — [ImomOymy — 3,4107% r. 3po3ymijo, 10 TaKUMH BEIMYHMHAMM
OTepyBaTH HE3PYYHO, TOMY y PO3PaxXyHKaX BHKOPHUCTOBYIOTH HE a0COIIOTHI 3HAYCH-
HS Mac aTOMIB, a BIJHOCHI.

VY 196G. MixnapoaHa crijka TEOPETUUHOI 1 mpuKiIaaHoi (izuku, a 'y 1961p.
MixxHapojaHa crijika TeopeTuunoi i npukiaaHoi ximii (IUPAC — International Union
of Pure and Applied Chemistryipuitasumm equHy mkamry aTOMHAX Mac, 3a SIKOK0 Ma-
CH aTOMIB 1 MOJIEKYJI TOPiBHIOIOTH 13 1/12Mmacu aroma KapGony *“C.

Bionocna amomna maca enemenma (Ar(X)) ITOpiBHIOE BiTHOIICHHIO MacH
atoMa enemenrta a0 1/12 macu aroma Kapbony — 12.Maca aroma “*C nopiBHIOE
19,93-10°kr. Opma gBaHamnsira MacH artoma Kapbomy — 12, mgopiBHioe:

19.93 107
12

OHOCHA AMOMHA MACA eJlIeMEeHma — oc Maca HoTro aToMa, BUpaX€Ha B aTOMHHUX OJH-

Huisx Macu: Ar(X) = Lr;()

Y,m(C)

ae m(X) —maca aroma enementa X, m(C) —maca atoma KapOomny.

167(10%" _
W = la.o.Mm.

= 1,66-10°" kr, i npuiiHsiTa 33 OXHY AaTOMHY OAMHHIIO MacH (a.0.M.). Bi-

Hanpuknan, BigHocHa atomua maca ['iaporeny Ar(H) =



Bionocna monexynapna maca pewosunu (Mr) — e Mmaca Horo MoJIeKyJiu, BU-
pakeHa B aTOMHUX OJIMHUIISIX MACH:

Mr(XY) = XY)

AomC

Mr(XaYb) =

= Ar(X) + Ar(Y);

XY)

}3,m(©)

ne Mr(XY) — BizHOCHa MOJeKysipHa Maca pedoBuHU XY

= @Ar(X) + bAr(Y),

Ar(X), Ar(Y) — BigHOCHI aTOMHI Macu ejeMeHTiB X 1 Y.

Hanpuxman, Mr(H,0) = 2Ar(H) + Ar(O) =2-1 +1-16 = 18.

KinbKicTh MOJEKYT y MaKpOCKOIIIYHHX TUJIaX HAJA3BHUYANHO BEJHKA, TOMY TPH-
WHATO 3a3HaYaTH HE aOCONIOTHY KUIBKICTh aTOMIB 1 MOJIEKYJ, a BIZHOCHY. KiJIbKICTb
MOJIEKYJ1 a00 aTOMIB y MEBHIN peUOBHHI MPUUHATO MOPIBHIOBATH 3 KUIBKICTIO aTOMIB,
o MictaThes y 0,012kr KapOony. BigHOCHY KiTBKICTh aTOMIB 1 MOJIEKYJ Y PEUOBHHI
XapaKTepu3yoTh (HI3MYHOI BEIMYUHOIO, Ky HA3UBAIOTh Kiibkicmio pewosunu (N).
KinbkicTh pe4OBUHU BUPAKAETHCS B MOJISIX.

Monb peuosunu (N) — 11e Taka KUIBKICTh PEYOBUHH, SIKA MICTHTH CTLIBKH MO-
JIeKyJl, aTOMIB, 10HIB a00 1HIIMX CTPYKTYPHUX OJUHUIb, CKIJIBKA MICTUTHCS aTOMIB
y 0,012xr atoma KapGony *C.

KinbKiCTh CTPYKTYpHUX OAMHMIIb, IO MICTUTBCA B OJHOMY MOJII OyJb-SKO1
pCUOBMHHM,  Ha3uBawOTh  uucaom  Aeozadpo  (N,). Uucino  Aorampo
cranoBuTh 6,0210°° Mos ™. Toxi KiIbKiCTh PEUOBMHM MOYXHA PO3PAXyBATH HACTYII-
HUM YHHOM:

n=N/N A.

Kpim BimHOCHOI MoJiekysipHOi Macu Mr, y xiMii Ta (Pi3HIll HIMPOKO 3aCTOCO-

BYIOTh IOHSTTA ,MOJIIpHA Maca M.

Monsapnoio macoro (M) Ha3UBalOTh Macy pPEYOBUHH, B3STOT Y KIJIBKOCTI OJMH

MOJIb, 1i BUPAKAIOTh B TpaMax Ha MOJIb (I/MOJIb):
M =min.

Tpeba 3ayBaxxuTH, 10 KUTBKICHO MOJIEKYJISIpHA 1 MOJIIpHA Maca OJHAKOBI, aje
BIJJTHOCHA MOJICKYJISIpHA Maca — 0e3po3MipHa BEJIMYMHA, a MOJISIPHA Maca Ma€e PO3Mip-
HICTB T/MOJIB).

OTke, KUIbKICTh PEYOBUHU MOXKHA PO3pPaxyBaTH:

n=m/M.

Tinbku MJIs ra3iB 3a HOPMAJBLHUX YMOB (H.y.) KUIbKICTh PEYOBHUHHU (B MOJISIX)

MOYKHA PO3paxyBaTH, BAKOPHCTOBYIOUM HACIIJIOK 13 3aKOHY ABOraJipo: 3a OJIHAKOBHX



YMOB OJIMH MOJIb OyJIb-IKOTO Ta3y 3aliMa€e OJMH 1 TOW caMuid 00'eM, SIKUI HA3UBAIOTh
MOJISIPHUM 00'€MOM.

MosxHa po3paxyBatu 06'em, 1o 3aitmarots 6,02-16° monexyn (a6o 1 moub)
OyIp-sSKOTO Ta3y 3a HOpMaJIbHUX YMOB. HopMaisHUMU yMOBaMHU BBaXKalOTh TEMIIE-
parypy 0°C i tuck 101325[1a.

PozpaxoBanuii 06'em 117151 Oyab-gKOT0 ra3y 3a H.y. JOpPIBHIOE 22,411.

Otxe,
=V

Vv, '

ne Vy —MoJsipHuii 00'eM rasy j1/MoJib;

n

V —o00'eM nieBHOTO rasy, j3a H.y.;
N — KUIBKICTh pEUYOBUHHU B 00'eMi V, MOJIb.

Tema 2 Ilepionuunmnii 3axoH i nepionnuna cucrema JI. I. MenaeseeBa

2.1bynoBa aToma

ATOM —11e eJIeKTpOHEeUTpaIbHA YACTHHKA, KA CKIAJAETHCS 3 TIO3UTHUBHO 3apsi-
JDKEHOTO si/ipa 1 HETaTUBHO 3aps/DKEHUX eNeKTpOoHiB. J{o ckiany siapa BXOIAThH MPO-
TOHH 1 HEUTPOHHU. SIAPO OTOUEHE EIEKTPOHHOIO XMapolo, fAKa 3aiiMae OUIbIIY YacTu-
HYy 00'eMy.

Ilpomon — 11e MO3UTHBHO 3aps/PKEHA YaCTHHKA, Maca sSKOi JOPIBHIOE OJIHIM
aTOMHIN OJMHUII MacH (a.0.M.), a 3apsil YMOBHO J0opiBHIOE +1.

Heampon — 1ie  eneKTpOHEUTpaIbHA YaCTHMHKA, Maca sIKO1 JOPIBHIOE OJIHIM
aTOMHIN OJTMHUII MacH.

Enexmpon — 1i¢ HETaTWBHO 3apsKEHAa YacTHHKA, Maca SKOi JOPIBHIOE
0,00054a.0.m., a 3apsi; yMOBHO JOpIBHIOE —1.

3apsn sapa TOPIBHIOE KUIBKOCTI MPOTOHIB. KiTBKICTh MPOTOHIB B aTOMI 3aB-
KIU JOPIBHIOE KIUIBKOCTI €JIEKTPOHIB, a TaKOX TOPSAKOBOMY HOMEPY €JIEMEHTa B
nepiognuHid cucrteMi. OTKe, MOPSAKOBUNA HOMEDP €JIEMEHTa BKa3ye Ha 3apsi sapa
(To0OTO, HA KIJIbKICTh ITPOTOHIB 1 HAa KIJIbKICTh €JICKTPOHIB y aTOMI).

Maca aromiB pi3HUX eneMeHTIB ckiamae 100 27 _ 10 kr. Tomy nepexonsiTe 10
BigHOCHHX aToMHEX Mac (Ar). la.o.m. = 1,66:-107 kr. Posmip atoma = 107° M, pos-
mip smep — 10+ 10" m.

Maca aroma A4 (iHakiIie MacoBe YMCIIO) TOPIBHIOE CyMi Mac yCiX YaCTUHOK, SIKi
BXOJISITh JI0 CKJIaay aToMa. BpaxoByrouw, 10 Maca eJIeKTPOHIB MOPIBHIHO 3 MacOIO
MPOTOHIB 1 HEHTPOHIB HE3PIBHAHHO Maja, MOKHA BBa)XKaTH, 110 Maca aToMa BU3Haya-
€ThCS MACOI0 HOTO MPOTOHIB 1 HEUTPOHIB.



Takum 4MHOM:
A=Z+N,
e A —MacoBe 4HCII0
Z — XiJbKICTh MPOTOHIB (OPSIIKOBUN HOMED €IIEMEHTA);
N — KIJIbKICTh HEUTPOHIB.
Hanpuknan, Kaniit K:
nopsakoBui HoMep — 19; kiapkicTh npoToHiB — 19; 3apsan sapa — +19; kib-

KICTb €JIeKTpoHiB — 19.

Cknap siapa: Cknang aToma:
Z=19 Y, £=19
2 e - - A =39
— A=39 K
SN 0 N = 20
N=39-19=20 -
€ =19

Binomo, 110 KUIBKICTh MPOTOHIB XapaKTEPU3Ye 3aps]l Aapa 1 HAJIeKHICTh aTOMa
710 TAHOTO XIMIYHOTO eJleMeHTa. SIKII0 aTOMU OJTHOTO i TOTO K €JIeMEHTa MaloTh OJI-
HAKOBUH 3apsia sapa (0AHAKOBY KIJIBKICTh MPOTOHIB), ajie pi3Hy Macy (pi3He MacoBe
YKCII0), X HA3UBAKOTh [30MONAMU OJTHOTO i TOTO XK CIIEMCHTY.

Hanpuknan:

Z=8 Z=8 Z=8
/ /

18Q —A=16 1870 —A=17 O —A=18
\N:8 \N:Q \N:10

ATOMHa Maca eJIeMeHTa B MEePIOJANYHIN CUCTEMI JOPIBHIOE CEpeIHbOMY apHud-
METUYHOMY 3HAUEHHIO Mac BCIX MOro 130TOMIB 3 ypaXyBaHHSM iX TMOIIMPEHOCTI B
IPUPO/IL.

Tak, npupomuuii Xmop — ne cymim 77,35 % izorony 3Cl i 22,65 %
: (77 722
i3otorry 37 Cl. Tomy Ar(Cl) = 35 ’3%? 65 _ 35,453.

XiMi4HI BJACTUBOCTI BCIX 130TOIIB OJTHOTO €JeMeHTa oAHaKoBl. OTxke, XIMIYH1

BJIACTUBOCTI €JIEMEHTIB 3aJie)KaTh BiJl 3apsiny sIpa aToma, a He Bij HOoro aToMHOi Ma-
cu. 3apsj siipa aToMa — roJ0BHA XapaKTEepUCTHKA eleMeHTa. Ximiunuil enemenm —
1€ CYKYITHICTh aTOMIB 3 OJHAKOBHUM 3apsIOM sIJIpa.

Tomy nepioouunuit 3axkon Menodenceea QopMyNnIOIOTh HACTYITHUM YHHOM:
Bhaacmueocmi enemenmie, a makoic ymeopeHux HUMU nPOCMuUxX i CKi1aoOHuUx cno-
JIYK nepeodysaromsv y nepioOudHiil 3a1edcHocmi 6i0 eequuunu 3apaidy saoep ixuix
amomis.



BbynoBa ejeKTpoHHOI 000/10HKH aToMa. KBaHTOBI unciia

VYci enekTpoHu aToMa YTBOPIOIOTH €NIEKTPOHHY 000sI0HKY. [loBeniHKy enexT-
POHIB B aTOM1 HE MOXHA OMHUCATH 3a AOMOMOTOI0 3aKOHIB KJIACUYHOI MexaHiku. Ene-
KTPOH — 11€ MIKPOYAaCTHUHKA, SIKI MPUTaMaHHI KOPITYCKYJISIPHI 1 XBUJIbOBI BIIaCTUBOC-
Ti, TOOTO €JIEKTPOH OJIHOYACHO € YaCTUHKOIO 1 XBHUJICIO. BJaCTUBOCTI MIKpOYaCTUHOK
OMHCY€ KBAaHTOBA MeXaHika. 3T1HO 13 3aKOHAMU KBAaHTOBOI MEXAaHIKA HEMOKJIHBO
po3paxyBaTH TOYHI KOOPIMHATH EJICKTPOHA B MpocTopi (TOOTO Tpa€eKTOpit HOro
pyXy). MOXIJIHBO JTUIIIe pO3paxyBaT MMOBIPHICTh 3HAXOKEHHS TAHOTO €JIEKTPOHA B
NeBHIN AUISHII pocTopy. [{10 AUISTHKY Ha3UBaOTh €JEKTPOHHOIO XMapoXo.

ToO6T0, cTaH eneKTpOHIB B aTOMI MOXKHA YSBUTH Y BUTJISI €IEKTPOHHOI XMapu
3 MIEBHOIO T'YCTUHOIO €JIEKTPUYHOTO 3apsAly B KOXKHIM Toulli. EnekTpoHH1 XMapu pi3-
HUX €JIGKTPOHIB MaioTh pi3Hy (opmy. KoXHHII €leKTpOH Mae CBOIO amoMHy
opoimain.

AtomHa opbitanb (AO) — ysBICHHS PO pyX eleKTpoHa B aTomi. Taka 0co0-
nauBa Ha3Ba (He opOiTa, a opOiTajb) CBIAYMTE PO TE, IO PYX €JISKTPOHA B aTOMI Bij-
PI3HAETHCS B1Jl KIIACHYHOTO PYXY 3@ TPAEKTOPIEIO M OMHUCYETHCSI 3aKOHAMHU KBAaHTOBOT
MEXaHIKH.

Amomna opbéimane — 11e MaTeMaTHYHA (YHKIIisI, BAKOPUCTOBYIOUH SKY, MOX-
Ha po3paxyBaTu WMOBIPHICTh 3HAXOJXKEHHS €JIEKTPOHA B OY/Ib-SK1i TOYIll aToMa.

TakuM YUHOM, OCHOBHUMH XapaKTEPUCTHKAMH, 10 BU3HAYAIOTH PyX €JIEKTPO-
Ha B aTOMi, € eHeprisi Ta MPOCTOPOBi 0COOIMBOCTI BiAMOBIHOI OpbiTani. IX Bu3HAua-
I0Th 32 JJOTIOMOTOI0 KBAHTOBHUX YHCETI.

1. I'onoene xeanmoee uucno N BU3HAYAE CHEPTIIO €IEKTPOHA B aTOMI il MOXKe
HaOyBaTH 3Ha4YCeHb Bif 1 10 ¢ (TUIBKHU I, MO3UTUBHI 4yKcia). YuM MeHie N, TUM
OlIbIIIe eHepris B3aeMoJIii eJIeKTpoHa 3 spoM (TUM OJvbkde 1Mo sapa 3HaXOJAUThCS
eNIeKTpoH). ENEKTpOHM 3 OAHAKOBMM 3HAYCHHSM N YTBOPIOIOTH CHEPreTUYHHIA Pi-
BeHb. KiTbKICTh piBHIB, Ha SKUX MepeOyBalOTh €JIEKTPOHH, 301Ta€ThCS 3 HOMEPOM Ie-
pioay, Y SIKOMY 3HaxXOJMThCS €JIEMEHT y TepioauuHii cucteMi. Homepa 1iux piBHIB
no3HavarTh mudpamu 1, 2, 3, 4, 5, 6, Pplame —nitepamu K, L, M, N, O, P, Q).

2. Opoimanvue (noodiune) keanmose uucno | Busnavae Gopmy eIeKTpOHHOT XMa-
pu. BoHo Moxe HaOyBatu 3HaueHHs TiUTbKH 1inux uucen Bix O no (N — 1), 1e N —ro-
noBHe kBaHToBe uncio. | =0, 1, 2, 3...i{— 1).

Kpim uucioBux, opOitTaibHe KBaHTOBE YHCIO | Mae i JIiTepHI TO3HAYCHHS:

O 1| 2| 3| 4

YucjioBe MO3HAYEHHS 0POiTAILHOT0 KBaHTOBOTO Ynca (1)

s| p| dl f | g

JliTepHe Mo3HAYEHHA




EnekTpoHy 3 0lHAKOBUM 3HauUeHHSAM | yTBOpIOIOTH mijpiBeHb. IliapiBHI mO-
3HAYaIOThCs JTiTepamu S, p, d, f,...

Tax Ha nepioMy eHepreTHaHOMY piBHI (N = 1) € oauH miapiBeHs (S), Ha apy-
roMy eHepreTudyHomy piBHI (N = 2) MOXIMBI TiUNBKM JBa MiapiBHA (S 1 P), s
skux | = O (ssigpisens), | = 1 (pimigpiBens), Ha TpetboMy (N = 3) —TpH MiAPIBHS
(S, pid)i T.1. KinbKicTh €HEPTeTUYHUX MiJPiBHIB TOPIBHIOE HOMEPY JAHOTO e€Hepre-
TUYHOTO PiBHS, TOOTO 3HAYCHHIO T'OJIOBHOTO KBAHTOBOT'O YHCa N.

[TimpiBHI BIAPI3HSIIOTHCS OFH BT OJJHOTO €HEPTI€I0 3B'SI3KY EIEKTPOHA 3 SIIPOM.

Op6itam oguoro miapiBag (I = const)maroTh oJHAKOBY €HEpriio i Gopmy:
S-opOitaie Mae chepudany hopmy, p—opOitans Mae ¢popmy ranteni (Bicimku), d—1 f—
opOiTalii MarOTh OUTBII CKJIAJIHI (POPMH.

[To3naueHHs opOiTayii BKIIOYAE HOMEpP E€HEPTreTHYHOTO PIBHA M JiTEpy, IIO
BIJNIOBiIae JaHoOMY MiapiBHIO: 1S, 3d —opOiTalib.

Takum 9MHOM, €HEpPTis EJIEKTPOHA B aTOMI 3aJICKUTh HE TIJIBKU Bij 3HAYEHHS
rOJIOBHOTO KBAaHTOBOT'O YHCIA N, aje ¥ BiJ 3HaYeHHsS opOiTtajbpHOro umcia l. A 1e
O3HAuae, [0 eHeplis e1eKmpPOoHa ¢ amomi 6UZHAYAEMbCA CyMOIO 3HAYCHb TOJIOBHO-
ro i opOiTaIbHOrO KBAaHTOBHUX Yrcel N + .

3. Macnimne keanmoge uucio M, BU3HAYA€ PO3TALIYBAHHS E€JIEKTPOHHOI
XMapy JaHOTO TUITY B MPOCTOPi i MOXKE y MeKaxX MEBHOTO IMiIPiBHS MpUWMAaTH 3Ha-
YeHHs X uuceln Big — no +l , y Tomy umcni 3HaueHHs Hynb. ToOTO M a8 1aHOTO
snaueHns | 0yae matu (21 + 1) 3Hauens. Tak, 3a | = O (e S—opOiTasib) MOXKIMBE TiIb-
ku M = 0. Ile o3nauae, mo S-opOiTags Ma€e OJHAKOBY OPIEHTAINIIO BITHOCHO TPHOX
oceit koopaunar (puc. 1,a). ITpu | = 1 (p-epOitans) M Moxe HaOyBaTH TPHOX 3HA-
venb. —1, 0, +1.

Lle o3Hauae, M0 MOXKYTb iICHYBaTH Tpu P—opOitaii (Dx, Py, P,) 3 OpieHTali€0
32 KOOpJAWHATHUMU ocsiMH X, Y, Z (Puc. 1,0). [Ipu | = 2 (d—opbiTasip) m moxe HaOy-
BaTH I'ATh 3HaueHb.—2, —1, 0, +1, +2Ile o3Hauae, 1110 MOXKe ICHyBaTu Im'aTh O—
opOiTaneii 1 Tak maii.

S—op0iTanb pPx—opOiTanhb py—opOiTaisb p,—opOiTann
a ]

Pucynok 1 —300pakeHHsI aTOMHUX OpOiTaei
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MarHiTHe KBaHTOBE YMCJIO BU3HAYA€E KIJIbKICTh 3HAUYECHBb OpOiTaned Ha miapi-
BHI, [0 JIOPIBHIOE KUIBKOCT1 3HAYEHBb M.

OpoOiTajibHe KBAaHTOBE MarniTHe KBaHTOBE YHCJI0 Yucsio opbiTaseit 3 JTaHuM
yuciao (1) (my) 3HavyeHHsM (2] + 1)
0 (s) 0 1
1 (p) -1,0,+1 3
2 (d) -2,-1,0, +1, +2 5
3 () -3,-2,-1,0+1, +2, +3 7

AToMHI opOiTayi 300pakyrOTh Y BUIJISIAI €HEPreTUYHUX KOMIPOK, KIJIbKICTh
SKUX Ha JAHOMY MIAPiIBHI BU3HAYAETHCS KUTBKICTIO 3HaUY€Hb MarHiTHOTO KBAaHTOBOTO
gucmam =2 + 1.

- J ot rJ+ b -rrr;+r 3y &+ ;- 7 F & [ |}
S p d f

4. Cninose keanmoge wuucio Mg MOXe HaOyBaTH TUIBKH JIBOX
3HaueHb +1/2 1 —1/2. Bonu BiANOBialOTH ABOM MOXKIIUBUAM 1 MPOTHIICKHUM OIHMH
OJTHOMY HAINpsSIMKaM BJIACHOTO MarHiTHOrO MOMEHTY €JIEKTpOHa, 10 Ha3WBalOTh CIIi-
HoM (Bia aHII. SPIN —BepeTeHo). [ mo3HavyeHHs €JEKTPOHIB 3 PI3HUMH CITIIHAMHU

BUKOPHUCTOBYIOTh CUMBOJIU: T 1 | .

OTxe, CTaH €JEKTPOHA B aTOMI BU3HAYAETHCS 3HAYCHHSIMHU BCiX YOTUPHOX KBa-
HTOBUX YHCEII, sIKI XapaKTEepU3YIOTh CHEPTi0 €JIEKTPOHA, HOTO CHiH, PopMy eNeKT-
POHHOT XMapH 1 11 OpiEHTAITII0 Y TPOCTOPI.

EnexTponHi i ejiekTpoHorpagiuHi popmysiu
BynoBy enexkTpoHHUX OOOJIOHOK aTOMIB 3alUCYIOTh 3a JIOMIOMOTOI €JIEKTPO-
HHUX (popmy.
Enexkmponna ¢popmyna — e Gopma 3anucy eIeKTPOHHOI OyJOBH atoma ele-
MEHTa 3 PO3MOJAIIOM €JIEKTPOHIB 32 PIBHSAMH 1 MAPIBHAMM.
3anmuiemMo eneKTpoHHY OyaoBy aroma ['igporeHy, mpH 1bOMY CKOPHUCTAEMOCS
HACTYITHOIO ()OPMOFO 3aITHUCY:

CUMBOJI KUIBKICTh €JIEKTPOHIB Ha

eJIEMeHTa \ / M1JpiBHI
H 1St

T niapiBeHb (THIT OpOiTai)
MOPSIKOBU I / \

HOMEDP HOMEp €HEPreTUYHOTO PIBHS
(KLTBKICTD EJICKTPOHIB) (roJI0BHE KBAaHTOBE YHCIIO)
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[TocnimoBHICTh 3alIOBHEHHS €JIEKTPOHAMM E€HEPreTUYHUX PIBHIB 1 MiJAPiBHIB
BU3HAYAETHCS OOOB'SI3KOBUMH MPABUIIAMMU:

1) B aTOMi HE MOKE ICHYBaTH HaBITh JBOX CJICKTPOHIB 3 OJHAKOBHUMH 3HAUYCH-
HSMH BCIX YOTHUPHbOX KBaHTOBUX uucen (mpunyun Ilayni). Haciaigkom 1is0ro mpasu-
Ja € Te, 10 Ha OJHIN opOiTall He MOXKe IepeOyBaTH MOHAJ JBa €JICKTPOHU 3 MPOTHU-

JISKHO CTIPSMOBAHUMH CITIHAMMU:
— HeCMapeHUu eJIeKTPOH,;

— CcrapeHi eIeKTPOHU (3 aHTHUIApaICTPHUMH a00 MPOTHUIICKHO CIPSIMO-
BAaHUMHU CITIHAMH).

BuxopucroBytoun npuniun [laymi, MoxHa po3paxyBaT MaKCUMaJbHYy KiJib-
KICTh €JIEKTPOHIB Ha €HEPTEeTUUHOMY PiBHI ¥ MipiBHI.

MakcuMajibHa KiIbKiCTh
IlinpiBenn KiabkicTs opOiTaseit eJIeKTPOHIB
S 1 2
p 3 6
d 5 10
f 7 14

MaxkcruManbHa KUIBKICTh €eKTpOoHIB N Ha €HepreTHYHOMY PiBHI OOYHCITIO-
€ThCS 32 POPMYIIOF0
N = 2n?,
7ie N —TOJIOBHE KBAHTOBE YHUCIIO.

2) CTIiKOMY CTaHy aTOMa BiJIITOBIJAa€ TAKUH PO3IOILT EIEKTPOHIB Y MeXaX eHep-
TeTUYHOTO TIAPIBHSA, 32 SIKOTO a0COJIOTHE 3HAYEHHS CyMapHOTO CIIiHa aToMa €
MaKCHUMaJIbHUM (npasuno Xynoa).

Hanpuxian: Ha 2p—miapiBHi HOTPiOHO po3MicTuTH TpH enextpoHa (2p°)

— CcyMapHHUH CIiH JopiBHIOE 3/2,BianoBigae mpaBmty XyH/a,

[ CyMapHHuii criH fAopiBHIoE 1/2, He BinoBigae npaBuiay XyH/a.

CrabuIbHOMY CTaHy €JIGKTPOHAa B aTOMI BIJNOBIJa€ MiHIMajdbHE 3HAYCHHS
roro eneprii. Byap-skuil 1HIMI Horo craH € 30y KEHUM, HECTaOlTbHUM, 3 SKOTO
€JIEKTPOH CaMOBLILHO MEPEXOJUTh y CTaH 3 OUIBII HU3BKUM piBHEM eHeprii. Tomy
nOCNIO06HICMb 3AN0BHEHHA E/1IeKMPOHAMU EHEPZeMUYHUX DIGHIE GU3HAYACMbCA
NPAasUNOM HAUMEHUIO20 3ANaAcy eHepeir.

3) eNeKTpOHN HacaMIepes1 3aiiMaroTh OpOiTai 3 HAWMEHIITUM PiBHEM €HEepTii,
TOOTO 3 MEHIIUM 3HaUCHHSIM cymu N + | (nepute npasuno Kneuxoecvkozo).
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Skmo cyma N+l qBox pi3HUX opOiTaieil 0 JHAKOBA, TO MEPIIOI0 3aITOBHIOETh-
cst opOiTaib, y K01 N MeHIIe (dpyze npasuno Kneuxkoscvkozo).

Jlns Toro, o6 HamMcaTH eJIEKTPOHHY (hopMyJly aToMa, HEOOX1HO 3HATH Ho-
ro MOPSAKOBHI HOMep y Tabiuii MeHzeneeBa (BiH BiAMOBiIa€ KUTBKOCTI €IEKTPO-
HiB) 1 HOMep Iepioay (BKa3ye Ha KiJIbKiCTh CHEPreTHUHUX PIBHIB).

3amumiemMo enekTpoHHy Qopmyrny Hitporeny (mopsakoBuii HOMeEp CiM,
nepioa — apyruii). B aromi Hitporeny 7 enekTpoHiB 3HaXOIATHCSA HA JBOX €HEPreTH-
YHHUX pIBHAX. MU BxKe 3HaeMo, 110 Ha 1 piBHI € TUIBKH OJIUMH MiAPIBEHb — S, 1 HAa HBO-
MY MOXYTb 3HAXOIUTHCSI MAKCHMAJIBHO JIBa eleKkTpoHu: 15°. Ha 2 piBHi € xBa migpis-
HS —S1 P: 2S2p. Ha apyromy eHepreTHuHOMY piBHI HaM Tpeba po3mictutu 7 -2 =5
enextpoHis: 25°2p°. EnexkTporHy 6y10By atoma HiTporeHy MOHa 3aIicaTH 3a 10-
MIOMOT'00 HACTYMHOI (YOPMYIIH:

N: 1252p°.

[t 1t]1]
3

1l
2¢

1¢? —rpadiuna enexTpoHHa hopMyna (TpH eIeKTPOHU
Ha 2p- MiAPiBHI pO3MIIIYEMO TakK, 1100 CYMapHHMIA CITiH OYB MAaKCHMAaJIbHUM).
CkiagHile 3amoBHIOIOTHCS €IEKTPOHHI 000JIOHKHM aTOMIB €JIEMEHTIB YeTBe-
pPTOro mepiogy — B HHUX € 10 YOTUPU €HEPreTHYHUX piBHI. 3aluIIeMO €JIeKTPOHHY
bopMyity 1 cxemy eJIeKTPOHHOI CTPYKTypH aroma Kamiro.
LK 1252p°353p%s!

4st

LIt [T 0
3d

TJ.Z 3pS

3s

Ha TpeThoMy eHepreTHYyHOMY PIiBHI € TpH MigpiBHI: S, Pi d, aje micis 3amoB-
HeHHst 3p-opOiTani 3anoBHIOBatHcs Oyzae He 3d,a 4S-opOitans. Lle BinOyBaeThcs Bif-
HOBiHO 70 mepinoro npasBuia Kieukoscbkoro. Crpasai, ais 3d-miapiBas (N =3,
| =2)n +1=5,a qna 4sqiapisas (N = 4,1 =0)n + | = 4. Orxe, eHepris 4S41iIpiBHI
MeHIIa, Hixk 3d41iapiBHs, ToMy 4S41iipiBeHb IOBHHEH 3alIOBHIOBATHCS PaHilIIe.

3 ypaxyBaHHSM TpaBuil KjI€4KOBCHKOTO TMOCHIIOBHICTh 3alIOBHEHHS €JICKT-
pPOHaMU €HEPTeTUYHUX PIBHIB 1 MIPIBHIB aTOMIB €JIEMEHTIB Ma€ HACTYITHUN BUTJISL!

15<2s5<2p<3s<3p<4s<3d<4p<55<4d<5p<65<4Hd<6p<7s<56d<7p
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2.2 IlepioguyHa cucTeMa XiMiYHHMX eJleMeHTIB

[lepioguuna cucTemMa €JIEMEHTIB po3pobiieHa POCIHCHKUM  XIMIKOM
JI.I. MenpeneeBuM Ha mifcTaBi BiAKpUTOro HUM y 1869 porii nepioguyHOro 3aKOHYy
3aJIeKHOCTI BIACTUBOCTEN €JIEMEHTIB BiJl aTOMHOI MacH 1 € Horo rpadiyHuMm Bupa-
xkeHHsM. Tabuisg MenjeneeBa € kinacudikaiiero XIMIYHIX €JIEMEHTIB, 10 J03BOJISE
BUSIBUTHU 3aJICKHICTh iXHIX BIACTUBOCTEHN B[] KIJIbKOCTI MPOTOHIB y aTOMHOMY SJIpi.

[lepioguyHa cuctema CKIaAA€EThCS 3 IEPIOIB 1 TPYIL.

Ilepioo — 1ie ropu3OHTAIBHUN PANOK. Ycboro B Tabnuii 7 mepioais. Ilep-
I, Jpyrui 1 TpeTii nepioau (1, 2, 3)cKiIagarThCsA 3 OJHOTO PSAAY W Ha3UBAIOTHCS
Mamumu. 4, 51 6 mepioan CKIATAIOTHCS 13 IBOX PSAIB 1 HA3UBAIOTHCS BEIIUKUMU. [
HepioJT CKIAAEThCS 3 OJTHOTO Psny (He3aKiHYCHUH ).

I'pyna — ue BepTUKaIbHUN CTOBIEIb. Y ChOTO BiciM rpymn. Homep rpynu mo-
3HaueHo puMcbkumu udpamu (1, 11, 1l ...). KoxHa rpyna ckiagaerbes i3 IBOX M-
rpym: royioBHOi (A) i mo6iunoi (B).

VY ronoBuy miarpyny (A) BXOASTh €JIEMEHTH MaJIKMX 1 BEJIMKUX MEPiOIiB.

VY no6iuny miarpymy (B) BXoIATh €IeMEHTH TUTBKU BEJIMKHX TIEPiOIIB.

Hanpuknan, y nepmomMy nepioji po3TaiioBaHi TUIbKU ABa einemMeHTu: ['1apo-
reH i emiii. YV nepmiit rpymi (1)

rosoBHa miarpyma (I A): H, Li, Na, K, Rb, Cs, Fr;

no6iuna miarpyna (I B): Cu, Ag, Au.

Po3ramryBaHHsS XIMIYHOTO €JIEMEHTa B TMEPIOAWYHIA CHCTEMI BU3HAYAETHCS
OyI0BOIO aTOMa 1 MOTO BIIACTUBOCTSIMH.

Ilopaokosuii Homep elemenma — BU3HAYAE 3apsA] slpa aTOMa W KUTbKICTb
€JIEKTPOHIB.

Homep nepiody — KinbKiCTh EHEPIeTUYHUX PI1BHIB.

Homep epynu BU3HAYa€ MaKCUMAaJIbHY KIJTbKICTh BaJICHTHHX (HECITapeHUX)
€JIEKTPOHIB, TOOTO MaKCHUMaJIbHY BaJE€HTHICTb.

Yceboro rpym BiciM. KinbKicTh BaICHTHHX €JIEKTPOHIB BCIX aTOMIB HE OijIbIle
BOCHMH.

VY 3a5exHoCTI BiJ TOTO, SIKWW MiJIPIBEHb 3aMOBHIOETHCS €IEKTPOHAMH OCTaH-
HIM, €JEMCHTH TMOAUIAIOTh Ha: S-eremenmu, P-eremenmu, d-eremenmu, i f-
enemenmu (SNEKTPOHHI CIMEHCTBA).

MakcumMalibHa KUTBKICTh €JIEKTPOHIB Ha S—opOitaiii — aBa. ToMy B KOKHOMY
nepioal € nBa S-eremenmu. MakcuManbHa KUIBKICTh €JIEKTPOHIB Ha P—opOitami —
mrictb. ToMy B KOKHOMY mepiofi (KpiM MepIioro i CbOMOI0) € IICTh P-eleMenmis.
MaxkcumanbsHa KibKicTh d-eremenmis — necsito, f-eremenmie —40THpHAALATS.
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VY XIMIYHHMX peaKIisix NPUUMAIOTh Y4acTh JIUIIE éaleHmHui eaekmponu. J1s
S- 1 p-eremenmis BaJCHTHUMH € €JIEKTPOHU OCTAaHHBHOTO (30BHINTHLOTO) CHEPreTHY-
Horo piBHA. Jlns d-eremenmie BaleHTHUMU € TaKOX O-€JIEKTPOHU MEPEIOCTAHHBOTO
piBHS eHeprii.
CtpykTypa NepiouvHOi CUCTEMH €JIEMEHTIB BU3HAYAETHCS E€JIEKTPOHHOIO OYy/10BOIO
aTOMIB.
OCK1UJIbKM BJIACTUBOCTI €JIEMEHTIB 3HAXOAAThCS Yy MEPIOUYHIN 3aJ€XKHOCTI Bl 3apsi-
TiB sjiep iX aTOMIB, TO II€ O3HAYAE, IO 81ACHUGOCHI e/leMEeHMI8 NOBMOPIOIONbCA
npu nepexooi 8i0 00H020 nepiody 00 inwiozo. Enemenmu e o0uiei niozpynu ma-
1omo noodioni Ximiuni enracmueocmi 1 4aCTO yTBOPIOIOTH aHANOTIYHI croiayku. Ha-
npukian, eiementa VIl rpymnu ronosHoi miarpymnu yrBopioroth kuciaotu HF, HCI,
HBr, HI.
PosrnsHemo 3MiHy HaWOIIbII BaXKJIMBUX BIACTUBOCTEH XIMIYHUX €JIEMEHTIB Yy IIiJI-
rpynax i nepiogax.

Ilepioau4HicTh 3MiHU BJIACTHUBOCTEM €JIEMEHTIB Yy nmepiogax
Memaniuni éracmueocmi —31aTHICTD BiJIaBaTH BaJICHTHI €JIEKTPOHHU.
Enepeia ionizayii — eneprisi, notpiOHa Jj1s BIIPUBY €JIEKTPOHA Bij aToMa.
Enexmponezamugnicms —31aTHICTh aTOMIB IPUTATYBATH BaJICHTHI €JIEKTPOHHU.

-

30LIbIIEHHS 30LIbLLIHHS HC/IA 30ibLIeHHs = | 30LILIICHHS
TIOPSIIKOBOI0 HOME: CICKIPOHIB IR ereprii ionizanii €JICKTPOHETATHBHOCTI
30BHIIIHBLOMY DiBHi
\\
N )
3itime 3MeHIIICHHST MeTATYHIX
3apsyty sypa BIACHBOCTeH
(BiHOBHMX)
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Ilepioan4HicTh 3MiHM BJIACTUBOCTEH €JIeMEHTIB Yy TOJIOBHUX MiATPynax.

30iJIbIIEeHHSA
TOPSIZIKOBOTO HOMEpPa

X

30inbmenns 30ibIIeH s
paaiyca aToma 3apsay siapa

/

3MeH1IeHHS eHepril ioHi3awil

¥ N\

30iJIbIIeHHsT MeTATIYHHX
BJIACTHBOCTEH
(BigHOBHHX)

3MeHIIeHHS
€JIeKTPOHEeraTUBHOCTI

2.3MinepaabHi peyoBuHu. Makpo- Ta MiKpoeJieMeHTH

YuMmano eneMeHTIB Yy BUIJISAI MiHEpaIbHUX COJieH, MOHIB, KOMIUJIEKCHHUX
CHOJYK W OpPTaHIYHUX PEYOBHH € HE3aMIHHMMU HYTPIEHTaMH, 110 MOBUHHI LIOJIEHHO
HAJXOJIUTH 3 1KEI0 JI0 HAIIOro OpraHizMy. BMICT XiMIYHMX €JI€MEHTIB B OpraHi3Mi
JIFOAVHU € BIAHOCHO CTAJWM. CKUIBKHM XIMIYHHUX €JIEMEHTIB HAMINIUIO 3 TKEI0, CTLIb-
KH K TTIOBUHHO I1I0I000BO BUBOJAWTHCH 3 OpraHi3My.

Ponb MiHepalbHUX PEUYOBMH B OpraHi3Mi JIOAMHHU HAA3BUYAIHO Pi3HOMAHIT-
Ha, He3Ba)KalOUX Ha Te, 10 BOHHM HE € 000B'SI3KOBUMHU KOMIIOHEHTaMH ki (TalJ1.).
3anexHo BiJ BMICTy MIHEpPAJIbHUX PEUOBUH B OpPTaHi3Mi JIOAUHH 1 XapuyOBUX MPOIY-
KTax iX MOAUISIOTh Ha MaKpO- Ta MIKpPOEJIEMEHTH. SIKII0 MacoBa 4acTKa €JIEMEHTA B
oprauismi mepesumtye 107°%, T0 HOro BBaXAarOTh MaKpoeIeMeHTOM. YacTka Mikpo-
€JIEMEHTIB CKJIagac 102 — 10%%. ToOT10, MakpoeIeMEeHTH MICTATHCS B KIJIBKOCTI Jie-
CATKIB Ta coTeHb MmimirpamiB Ha 100r TkanuHM 260 XapuoBOTO MPOIYKTY, a MIKpO-
€JIEMEHTH — B KIJIbKOCTI JIECSITUX, COTUX 1 TUCIYHUX YACTOK MiTirpama.
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Tabauus — MakpoejieMeHTH B Xap4yBaHHI J0POCIHMX Y0JIOBIKIB Ta *KIHOK

* — Cepenns 1000Ba motpeda JJIs JOPOCTUX: YOJIOBIKH 1 iHKH Y Billi Bix 2510 51 poky. HaBeaeno Hopmu, pekomeH0oBaHi HiMenbkuM ToBapHCT-
BoM nytpuiiosoris (Deutsche Gesselschaft fur Ernahrung - DGE).

Makpo-

CICMCHTHU

| | | uomosikn KK

Kanpuiit

docdop

Maruiit

Harpiit

Kamiii

Bionoriyawnii BIJIMB HA OpTaHi3M

YTBOpeHHs KICTKOBOI TKaHUHH, HOpMy-
BaHHsI 3y0iB, MPOIEC 3rOPTaHHS KPOBI, HE-
PBOBO-M's130Ba IPOBIAHICTH

EnemenT opraniyHux crosyk, OydepHux
PO34YHWHIB; YTBOPEHHS KICTKOBOT TKAaHUHH,
TpaHchopMarlist eHeprii

YTBOpeHHs KiCTKOBOI TKaHUHH, (OopMy-
BaHHsI 3y0iB; HEPBOBO-M 's130Ba MPOBIJI-
HICTB; KO€H3UM (KOo(hepMeHT) y BYIJIeBO/-
HOMY 1 O17TKOBOMY OOMiHAaX; HEB1 I €EMHHI
KOMITOHEHT BHYTPIITHBOKJIITHHHOT PiIHHA

HajiBaxIuBilIHi KOMIIOHEHT MIKKJTITHH-
HOI PIAVHM, IO MIATPUMYE OCMOTUIHHIA
THCK; KHCIIOTHO-JIY>)KHY PiBHOBAry; mepe-
Jla4a HEPBOBOTO IMITYIIBCY

HaiiBaxuBiInii KOMIIOHEHT BHYTPILIHbO-
KJIIITUHHOI PIAUHY, TATPUMYE KHUCIOTHO-
JTYXHY PIBHOBAry, M'si30Ba MisUTbHICTh, CH-
HTEe3 OUTKIB 1 TJIIKOTEHY

MOo>XJIMBI 3aXBOPIOBAHHS
npu aediuTi BiTaMiHiB 200
MiHepaJIbHUX
PEYOBUH

Ocreomnopos, cyaomu (TeTa-
His)

[opymieHHs pocTy, KiCTKOBI
nedopwmariii, paxit, octeoMa-
JISIIIST

Amarisi, cBepOixk, M's130Ba
nucTpodis 1 CyIoMH; 3aXBO-
PIOBaHHS IIUTYHKOBO-
KHIITKOBOTO TPAaKTYy, OPY-
IICHHS CEPIICBOTO PUTMY

I'imoToHist, Taxikapis,
M'SI30B1 CyJIOMU

M's130Ba quctpodis, mapanid
M's131B, TOPYIICHHS TIepeaayl
HEPBOBOTO IMITYJILCY, CepIie-
BOT'O PUTMY

XapyoBi MPOAYKTH

MoJioK0 Ta MOJIOYHI MTPO-
TYKTH

MoIi0K0 Ta MOJIOYHI MTPO-
IyKTH, M'siCO, puda

[IpoaykTu 3 6oporrHa
rpyooro momeny, ropixu,
0000BI, 3€eJIeH] 0BOUI

XapyoBa ClJIb

Cyxodpykru, 6000Bi, Kap-
TOTUTIO, APIKIIKI

1000Mmr

700

350

550

2000

Cepennst toboBa morpeda ass
JIOpOCTUX*

1000
MT

700

300

550

2000




MikpoejeMeHTH B XapYyBaHHi I0POCJIUX YOJIOBIKIB Ta KiHOK

Bionoriunuii BIUIMB HA
opraHizm

Mikpo-
CIIEMEHTH

MoxJnBi 3aXBOPIOBaHHS MU AePilnTi BiTaMi-
HIB 200 MiHEpAIBHUX
pPEUOBHH

] | | uomosiku ] ximku

XapyoBi MPOAYKTH

Cepennst toboBa morpeda
JUISL AOPOCIIUX*

8T

Depym

Hon

dayop

Iunak

Cenen

VY ckiagai remorio0iny; y
CKJIa/Ii IIUTOXPOMIB, y4a-
CHHKIB OKHCHIOBAJIbHUX
IPOIIECiB B KIITHHAX

HaiiBaxxnuBimuii KOMII0-
HEHT TOPMOHIB ITUTOBHU/I-
HOI 3aJI03U

YTBOpeHHs 3yOHOT emalti,
KICTKOBOi TKaHUHU

KomnonenT (kodaxTop)
MOHaJ COTHI (PepMEHTIB,;
MIEPEHOC BYTJIEKUCIIOTO
rasy, cTabuIbHICTB 010J10-
TYHUX MeMOpaH; 3aro€H-
HS paH

3HavHa yacTuHA (hepMeH-
THOI CUCTEMH —
TJTyTaTIOHTIEPOKCHUIA3H,
110 3aXHUIIA€ 010I0T1UHI
MeMOpaHH BiJ
YIIKO/KYI0UOi i1 BiJb-
HUX paauKaliB, QyHKIIT
HIMTOBUAHOI 3aJI03H; IMY-
HITET

[MopymieHHst eputponoesy (YyTBOPEHHS €pHTPO-
IIUTIB), aHEMisl, IOPYIICHHS POCTY, BUCHAXKCHHS

bazenoBa xBopo0Oa, yIOBUIBHEHHS PO3BUTKY
[IEHTPAIIbHOT HEPBOBOI CUCTEMU

[MopyiieHHs pocTy; MOPYIICHHS IPOIIECy MiHe-
pasizarii

[TopymieHHs poCTy, MOTraHe 3aro€HHs paH, BiJl-
CYTHICTb alleTUTY, IOPYLIEHHS CMAKY

AHeMis1, Kap1OMIOIIaTisi, MOPYIIEHHS POCTY 1
YTBOPEHHS KiCTKOBOT TKAHUHU

Bbo6ogi, m'sico, rpudw,
MPOAYKTH 3 OOpOIIHA IPy-
Ooro momMeny

Puba, ycTpuiii, BogopocTi,
STATIS

Puba, cost, micoBi ropixu

3epHa 371aKOBUX, M'SCO,
MOJIOYHI TTPOIYKTH

Puba, m'sico, ropixu

200
MKT

3,8

10,0

30-70
MKT

150
MKT

3,1

7,0

30-70
MKT




6T

Kynpym

Mamnran

XpoMm

Moiionen

Mexanizmu GhepMeHTaTH-
BHOTO Karai3zy (biokara-
J7i3y); TIEPEHOC EICKTPO-
HIB

Mexanizmu GhepMeHTaTH-
BHOTO Karai3y (biokara-

Ti3y)

ByrneBoanwuii oOMiH

Mexanizmu GhepMeHTaTH-
BHOTO Karai3y (biokara-
Ji3y); EPEHOC €ICKTPO-
HIB

Jyxe piako -aHemis

Hesigomi

3MmiHa piBHA ITFOKO3HW B KPOB1

Jyxe piako - mopyiieHHsI 0OMiHY CyJIb(ypBMi-
CHUX aMiHOKHUCJIOT; IOPYIIEHHS (YHKIIII Hep-

BOBOI CUCTEMH

[Teuinka, 6060Bi, MOpe-
MPOAYKTH, POAYKTH 3 60-
poIITHa TPyOOTO TTOMEITY

["opixwu, 3epHa 371aKOBHX,
0000B1, JIUCTOBI 0BOYI1

M'sico, mediHka, s, I10-
MiJOpH, BIBCSIHI TUTACTIBII],
KauyaHHHH cajiaT, Tpuoun

Bo0Oosi, 31ak0Bi1

1,0-1,5

2,0-5,0

30-100
MKT

50-100
MKT

1,0-1,5

2,0-5,0

30-100
MKT

50-100
MKT




Tema 3 Kineruka xiMmiunux peakuniii. Ximiuna piBHoBara

3.111oHATTS NPO MBUAKICTH XiMiYHUX peakilii

Po3nin ximii, 1110 BUBYA€ MIBHIAKICTH MEepeOITy XIMIYHUX PEaKIliid, HA3UBAETHCS
XIMIUHOI0 KIHEMUKOIO.

XiMiuHa KIHETUKA BUBYA€E SIK TOMOTEHHI, TaK 1 reTeporeHHi peakuii. ['oMmorenHi
peakiiii Big0yBalOTbCs B OJAHOPIIHOMY CEPeIOBHIIl (TOMOTEHHIH CUCTEMI) B YChOMY
o0'emi cuctemu. ['eTeporenHi peaxiiii Bi0OyBalOTbCSI B HEOTHOPITHOMY CEPEIOBHIII
(reTeporeHHiii cuCTeMi) — MIXK peYOBHHAMH, Ki IepeOyBaroTh y pisHHX (hazax. Ximi-
9HA B3a€EMOJIiS y IIbOMY pa3i BiIOYBAETHCS HA MEXI1 po3moaiLTy (Bas.

IBuaKICTh peakiiii XapaKkTepU3y€eThCsl 3MIHOK MOJISIPHOI KOHIIEHTpaIlii Oy/1b-
AKO1 3 BUXITHUX PEUOBUH a00 KIHIIEBUX MPOIYKTIB PEaKIlii 3a OJMHUIIIO Yacy.

J1J1s1 TOMOTE@HHOT peakilii MOKHA 3amucaTd HaCTYITHUM YHHOM:
V=+2"a- “—LE [Mous/(11-¢)],
T,-T, At

ne V — mBUIKICTh peaKIlii,

G 1 C; — MOJISIpHI KOHIIGHTpAIIii OJTHIET 3 pearyrouux peyoBUH Y pi3HI MOMe-

HTH 4acy Tj 1 T, BIAMOBIAHO.

3naku "+" 1 "—" BKa3ylTh, 3a AKOIO 3 PEYOBHH BU3HAUAIOTh MIBUAKICTH peak-

Ii1; SKIIO 3a BUXIAHOK — 3HAK "—" (KOHIIEHTpAILlis BUXIIHUX PEUOBHUH ITiJ] Yac mepe-
Oiry peakiiii 3MeHIyeTbesi, AC < 0, a MIBUIKICTh 3aBXK/I1 BEJIMYMHA [MO3UTHUBHA), K-
1110 3a KIHIIEBOKO —3HaK "+".

HIBuaKicTh XIMIYHOT peakilii 3ajeKuTh BiJ MPUPOAU PEaryrounx peuyoBUH, iX-
HbOI KOHIICHTpAIlii, TEMIIEPATypH, a TAKOX BiJl IPUCYTHOCTI Kamanizamopa (peyo-
BUHA, 5IKa IPUCKOPIOE PEAKIIiIo, a cama MPH I[bOMY He 3MIHIOEThCA), a00 iH2iOimopa
(peuoBHHA, sIKa CIIOBLILHIOE PEAKIIiIo).

3aJIe)KHICTh MBUAKOCTI XIMIYHOI peaKIlii BiJ KOHIEHTpAIlll pearyrounx pedo-
BUH BH3HAYaeThcs 3akoHOM Jii Mac (3akoH K. M. I'ympaoepra i I1. Baare): mBua-
KICTh XIMIYHOT peakxiiii 3a CTajoi TeMIepaTypu MpsiMO MPOTOPITiHHA T00YTKY KOHIIE-
HTpAlliil pearyrourux peyoBUH y CTYNEHSX, U0 JOPIBHIOIOTh iXHIM CTEX1OMETPUYHHUM
KoedimienTam.

Jlnst peakii @A + bB - ¢C + dD3akon aii Mac MOKHA 3amcaTé HACTYITHAM YHHOM:
a b
V= k[A] [B] ,
ae [A] u [B] — MmonspHi KoHIICHTpaIlii peuoBrH A 1 B;
ai b —crexiomerpuuni koedinieHTH;
K— xoediieHT IPOHOPIIHHOCTI, 1110 HA3UBAIOTh KOHCTAHTOIO IBHIAKOCTI PEAKII]i.
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JIJist reTeporeHHUX peakiliil y BUpa3 MIBUIKOCTI KOHLEHTpAIlis TBEPAUX Pedo-
BHUH HE BXOJIUTh.

Hanpukiaz, st peaxiii C(TB) + Oz(r) = COZ(F)

V =K[0,]

KoncranTa mBuakocti (K) peakiiii BiAMOBiIa€ MIBUAKOCTI PeaKIIil 32 KOHIICHT-
pailiii pearyrouux peuoBHH, 1110 JOPiBHIOIOTH 1MOJIB/II.

3 MiABUILEHHSAM TEMIEPaTypy MIBUAKICTh XIMIUHUX PEaKIii 31€01IbIIOTO 3pO-
ctae. 3riJiHO 13 npasunom Baum-I'ogh¢ha. npu niosuwenni memnepamypu cucme-
mu na koxcui 10 2padycie wieuokicms dinbuiocmi peaxuyiit 3pocmac ¢ 2-4 pazu, avo

MamemamuyHo.

Vt tZ_tl
Vt
1

e Vt2 5 th — IMIBUAKOCTI peakxiiii BiJMOBIIHO 3a MOYaTKOBOI t; 1 KiHIIEBOT 1,

TEeMIEpaTyp;
Y — TemmepaTypHuil KOe(IIEHT MIBUAKOCTI peakili, KiIbKICHE 3HAYCHHS
SIKOTO MOYK€ OyTH I[iJTMM a00 IpOOOBUM.

3.2 XimiuHa piBHOBara

Ximiuna pienosaza ¢ oo6opomnux peaxyiax. O60pOTHA peakiisi BiAOYBalOThCS
AK Y IPSIMOMY, TaK i B 3BOPOTHOMY HaIPSMKY.

aA + bBS cC + dD 66oportHa peakiris)

aA + bB - cC + dD (ipsma peakiris)

cC + dD - aA + bB gBopoTHa peakiiis)

Vip. = Kep [A]B]®% Vs, =k, [C]D] .

XiMiuHa piBHOBara — I1¢ TaKHil CTaH CUCTEMH, 3a SKOTO IIBUJKOCTI MPSAMOI Ta
3BOPOTHOI peakiiil ctatoTh oqHakoBUMH (Vy, = V). KinbKiCHOIO XapaKTepUCTUKOIO
XIMIYHO1 pIBHOBAru € ii KOHCTaHTA.

Jlns1 o60poTHOT peakirii

« -k, _[CTID)’
k. [AT[B]"

ne K —koHcTaHTa XIMI4HO1 piBHOBAary,

[A], [B], [C], [D] — piBHOBaxHi KoHIleHTpallii (KOHIIEHTpAIIIi, [0 BCTAHOBJIIO-
IOTBCS B CTaH1 XIMIYHOT piBHOBaru) KOMIOHEHTIB.
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JIJis TeTepOTeHHUX PeaKIliil 10 BUpa3y KOHCTAHTH PIBHOBArd BXOISTh KOHIICH-
Tpallii TUTbKU TUX PEUYOBUH, sIK1 IepeOyBaroTh y Ta30Biil a0o piakii ¢asi.

KoncTtanTa xiMiuHOi piBHOBaru BU3HA4ae TIMOUHY MEepediry mporecy Ha Mo-
MEHT JIOCSTHEHHS CTaHy PiBHOBArH.

BrniuB 3MiHM 30BHINIHIX YMOB Ha CTaH XIMIYHOI PIBHOBAru BU3HAYAETHCS 3a
MPaBUIIOM, SIKE JicTano Ha3By npuHuuny Jle Illamense. akuio na cucmemy, ujo ne-
pebdysac y cmani pienogazu, nooiamu 3308Hi, Mo 6 cucmemi 8i00y8amMuUMymscs
3MIHU, AKI ROC1A011010Mb 3068HIUIHITL 6NJIUG.

Ha crtan ximi4HOi piBHOBarv BIUIMBAIOTh HACTYITHI YMHHUKHU. KOHIIEHTpAIlis
pearyrodux peuoBUH, TEMIIEPATypa, TUCK (TUTBKH JUISI TA30BUX CUCTEM).

Bnnue konuemmpauii na cman pigHoeazu. 3TiTHO 13 TPUHIUIIOM
Jle [llaTenbe, nogaBaHHS JO CUCTEMH OJIHIET 3 BUXITHUX PEUOBUH CIPUUUHSE 3Mi-
IEHHs PIBHOBAru y OiK YTBOPEHHs NpPOAYKTIB peakuii, To0TO BipaBo (Vg, >V.,).
JlomaBaHHS IPOJYKTIB peakilii 3Milye piBHOBAry y 01K YyTBOPEHHS BUXIIHUX peyo-
BHH, TOOTO BIiBO (V55 > V).

Bnnue memnepamypu na cman pienoseazu. 3rigHo 3 npunmunom Jle [late-
JIb€, TiJT Yac HarpiBaHHS CUCTEMH, 1110 TepedyBa€ y CTaHi piBHOBAru, OCTaHHA 3Millly-
€ThCSI Y O1K TOTO 3 IBOX MPOTHIIEIKHO CIPSIMOBAHUX MPOIIECIB, SKUI CYITPOBOIKYETh-
Csl TIOTVIMHAHHAM TeIuioTH (y Oik endomepmiunoi peaxuii). OXOJOIKESHHS CIPHSE
3MIIIEHHIO pIBHOBaru y O1K peakilii, sika CympOBOKYEThCS BHUIJICHHSM TEIUIOTH
(exzomepmiuna peaxuis).

A + B — C; +Q (-AH) — ex30TepmiuHa peaxilis,

A+ B — C; -Q (+AH) — engoTepMivHa peakilis

Bnnue mucky na cman pienosacu. Tuck BIUIMBA€ HA CTaH PIBHOBATU TUIbKHU Y
ra3oBUX CHUCTEMaX, y pasl SKIIO peakiis mepedirae i3 3MiHOK 00’ €MIB pearyrouux
peYoBHH y razonoAioHoMy ctadi. 3rimHo 3 npunnunoM Jle Illatenbe, miaBumieHHs
TUCKY 3yMOBITIO€ 3MIIIIEHHS XIMIYHOI PIBHOBaru y HampsMKy TMPOIIECYy, SKUH CyIpo-
BOJDKYETBCS 3MCHIIECHHSAM 00’ €My (3MEHIICHHSIM KUTBKOCTI MOJICKYJI Ta3iB), a 3HU-
YKE€HHSI TUCKY — BUKJIMKA€E 3MIIIIEHHS PIBHOBArk y MPOTUJICKHUHN OIK.

Hampuknan, s peaxitii

Vip.
Ny + 3Hp(p TL» 2NH

3B.
y pa3i MiJBUIICHHS TUCKY pIBHOBAara 3MiIIy€eTbcsl y 01K 3MEHIIEHHS KIJIbKOCTI
MOJIEKYJ ra3iB, TOOTO B 01K MPsAMOi peakiii.
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Tema 4 Bona. Boani po3unnn

4.1Boaa. ®iznuHi Ta XiMidHI BJaCTHBOCTI
Bonga € BaXIMBOIO CKJIQJIOBOIO XapuyoBUX MPOAYKTiB. BoHa cTaHOBUTH
Bim 50—-97%Baru Bcix pocnuH 1 TBapuH 1 01u3bko 70 Y%Baru Tina mroguHU. Yl XiMi-
YH1 peakilii B OpraHi3mi MpoTIKalOTh TIJILKK y BOJHOMY cepeoBuIlll. Boaa npucyTHs
B POCITMHHUX Ta TBAPUHHUX XapUOBUX MPOAYKTAX SK BHYTPIIIHbOKIITUHHHM 1 TI03a-
KITITUHHAA KOMIIOHEHT, JAUCIIEPTYI0Ye CEpeOBHINE i PO3YMHHUK, OOYMOBIIOE KOH-
CUCTEHI[II0, CTPYKTYpPY XapuiB Ta BIUTMBAE HA 30BHINIHIA BUTJISAM, CMaK, CTIUKICTh B
npoiieci 30epirands. Xo4a BoJia HE € MOKUBHOI PEYOBUHOIO, )KUTTEBO HEOOX1THA K
cTabiIi3aTop TeMIlepaTypH TiJia, TPAHCIIOPT JUIS HYTPIEHTIB (CIIOKUBHUX PEYOBHH) U
XapYOBHX BIJXOJIIB, pEareHT i peakiliiiHe cepeqoBHINe, PpEYOBHHA, [0 CTIPHUsIE TUHA-
MIYHIi MOBEAIHIII MakpoMoJeKy. Boja BiiinBae Ha 30BHIIIHIN BUTIIA, CMakK i cTa-
OUIBHICTD y TIpoIieci 30epiraHHs Xap4yiB.

Bwmict BoJiorn (%) B XapuoBHX NPOaYyKTaX

M'sICO 65-75
MOJIOKO 87
bpyKTH ¥ OBOU1 70-95
X110 35
1 (o 20
MacJo 16-18
MyKa 12-14
Unucta Boma — 1e Oesz0apBHAa Tpo3opa pinWHA, TYCTHHA $KOi 3a

temmeparypu 4°C MakcumanbHa i gopiBaioe 1,00r/cm®. 3i 3HIKEHHAM TeMrepaTypu
IyCTHHA BOJIM 3MEHIIYETHCS, TOMY JIiJ] TUIaBa€ Ha MOBEpXHI Boau. Temmeparypa 3a-
Mep3aHHs Boxu 3a THcky 101,3 xIla (1 arm) cramours 0°C, Temmeparypa
kumiaas 100C. Boxa Mae aHOMaIbHO BUCOKY TemtoemHicts: 4,17 Jx/(rK). Lle mae
BEJIMKE 3HAYCHHsI, 00 TAKMM YMHOM BO/JIa € PETYJIATOPOM TEMIIEpaTypH Ha 3eMHIH Ky-
JIi: BOHA MOBLIBHO 3MIHIOE TEMIIEpPATypy IPH MEPEX0/l Bl HOU1 0 JHS, a00 BiA 3UMH
10 mmita. Y Boau BHCOKHii oBepxHeswuii Hatsr: 0,073H/m (mpu 20°C).

TemnepaTtypa KumiHHS 1 TeMIiepaTypa IUIaBJI€HHs Y BOJIM BHILI, HIXK Yy crionyk 3 ['if-
POTEHOM €JIEMEHTIB JIPyroro nepiosuy.

Temmneparypa Temneparypa Termora mapoyrBopeHHs
PeyoBuna i
IJIABJICHHS KHUITIHHSA KKaJ1/MoJIb
CHq -184 -161 2.20
NHs -78 -33 5.55
HF -92 +19 7.22
H>O 0 +100 9.70
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AHOMaJbH1 (Pi3MYHI BIACTUBOCTI BOJY MOSICHIOKOTHCS ii Oy10BOI0. B Mosiekymi
Bom 3813k H-O—H posrarmosani mix kyrom 104,5. Atom Okcureny Mae Gibimy
€JIEKTPOHETAaTUBHICTh, TOMY 3B'A30K O—H € nonsipuuM. Atomu I'igporeny HecyTh 4a-
CTKOBU MO3UTUBHUH 3apsi, a aToM OKCHUIeHy — YaCTKOBUM HEraTUBHUM 3apsi. Y
PI3HUX YaCTMHAX MOJIEKYJIM 30CEpEKEH] MPOTUIIEKHI 3apsiiu. TakuM 4YMHOM, MOJIe-
KyJia BOAM € MOJIIPHOIO, TOOTO €JIEKTPUYHUM JUTIOJIEM:

Hanani 6ynemo 300pakyBaTy IUIOJIb:

:

Koxna Monekysa Boau, K MarHiT, NpUTATYe 10 cede 1HII MOJeKyIu abo i0-

Hu. Tomy, Ha BIIMiIHY BijJ OUIBIIOCTI 1HIIUX PIJIUH, BOJA € 1/I€aJIbHUM PO3UUHHUKOM

i 6aratbox peuoBuH. Came 3aBISKU €IEKTPOCTATUYHIN B3a€MOII MK YaCTUHKAMHU

PEUOBHH, IO PO3YHHAIOTHCA, 1 AUIOJISIMU BOJIM B PO3YMHAX YTBOPIOIOTHCS TiJIpaTy.

Jloromararouu KOHTAKTYIOUMM 3 HEI0 MOJIEKYJIaM PO3KJIaJaTUCs Ha 10HH, cama Boja

NPOSIBJISIE BENUKY CTIHKiCTh. 3 1 MiIpA. MOJIEKYJl BOAM TUCOLIHOBAHUMU MPU 3BUYAMA-
HIM TeMIepaTypi BUSBIISIOTHCS JIUIIIE JIBi.

Monekynu B 00'eMi BOIM 30JMKYIOTHCS MPOTUICKHUMHU 3apsAaMH, BUHUKA-

I0Th MDDKMOJIEKYJISIPHI BOJIHEBI 3B'si3kH. KokHa MoJieKysia BOJu KOOpAMHOBAaHA 3 4O-

THUPpMa IHIITUMH MOJICKYJIaMHU 3aBAAKHW BOOAHCBUM 3B’ sI3KaM.

BoaneBnii
3B 0K
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IcHyBaHHS TPUBUMIPHUX BOJHEBUX 3B'SI3KiB MK MOJICKYJIaMH BOJH, JUIS PYH-
HYBaHHS SIKUX TOTPIOHO AOAATH TOJATKOBY €HEPriio, MOSICHIOE aHOMAJIbHI BIIACTUBO-
CT1 BOJY. BUCOKE 3HAUEHHS TEIUIOEMHOCTI, TEMIIEPATypH TUTABIICHHS M KUMIHHS, T10-
BEPXHEBOI'O HATATY.

baraTto xap4oBUX MPOIYKTiB MalOTh BEJIUKHA BMICT BOJIOTH, IO HETaTHBHO
BIUTMBAE HA iX CTAOUTBHICTH y Tporeci 30epirands. Tomi sk Boga € Oe3nocepenHim
YYaCHUKOM TIPOJIITUYHUX TPOIIECIB, 1 BUJATICHHS a00 3B'A3yBaHHS 3a PaxyHOK 30i-
JBIICHHS BMICTY COJIi @00 IyKpY YMOBUIBHIOE 0araTto peakuiid Ta 3011bIIEHHS KiTb-
KOCTI MIKpOOpraHi3MiB, TAKUM YHHOM, 301JIbIIYE TepMiH 30epiraHHs NpoaykTiB. Ba-
’KIJIMBO TaKOX 3a3HAYUTH, 110 BUJAAJICHHS BOJIOTH LUIAXOM BHUCYIIYBaHHS a00 3aMo-
PO’KYBaHHS CYTTEBO BILJIMBAE HAa XIMIYHUN CKJIaJ 1 IPUPOJIHI BIACTUBOCTI IPOIYKTIB.
Jlo Toro >k pi3HI Xap4oBi MPOAYKTH 3 OJHAKOBUM BMICTOM BOJIOTH TICYIOTHCS IO-
pizHOMY. 30KpeMa, BCTAaHOBWJIM, [0 Ma€ 3HA4YEHHS, SK CHUJIBHO BOJa acolliioBaHa
(3B's13aHa) 3 HEBOJAHUMHU KOMIIOHEHTAMU: UMM CHJIBHIIIE 3B's3aHA BOJA, THM BOHA Me-
HIIIE 37]aTHA MATPUMYBATH PYWHIBHI MPOIIECH, Ki MICYIOTh Xap4OBHA MPOAYKT, a ca-
Me, pICT MIKpOOPraHi3MiB Ta TiAPOITHYHI XIMIYHI peakiii.

[IIo6 BpaxyBaTu 1i pakTh OyJIO BBEICHO TEPMIH "aKTUBHICTh BOJU , KU Oe-
3YMOBHO Kpallle XapaKTepHU3y€e BILUIUB BOJOTH Ha INCYBAaHHS MPOAYKTIB XapuyBaHHS,
HI’K TTPOCTO BMICT BOJIOTH.

AKTHBHiCTh BOIH (3y) BU3HAYAIOTH SK BIIHOIICHHS TUCKY P mapw Boau Hax
Xap4OBHM TMPOIYKTOM JI0 THCKY Py mapm Haa 4UCTOI PiKOI0 BOAOKO 32 OJHAKOBOI
TEeMIEpaTypHu:

a =P
R

3a BEIMYMHOIO aKTUBHOCTI BOAM PO3PI3HSIOTH. Xap4oOBi MPOAYKTH 3 BUCOKOIO
BoJioricTio (ay 3MmiHoeThes Big 1 1o 0,9); mpoaykTu 3 cepeHbOI0 BOJIOTICTIO (B
smiHoeThes Bif 0,9 mo 0,6); mpoxyKTH 3 HU3BKOIO BOJIOTICTIO (8y 3MIHIOETHCS Bij
0,6 1o 0,0).

Sxuo HamamoBaTH Tpadik 3aJIeKHOCTI aKTUBHOCTI BOAM BiJl BMICTY BOJIOTU
(W(H,0), r H,O/(r cyxoi Baru)) B XapuoBOMY MPOJIYKTI 3a CTAJIOI TEMIEpaTypH, TO
MU OTPUMA€EMO 130TepMy copOiii Bosoru. [ndopmaiis, siky nae takuii rpadik, € kKo-
PHUCHOIO I XapaKTEPUCTUKHU MPOIICCIB KOHIICHTPYBAHHs ¥ Jaeriaparaiii (ToMy 1o

JICTKICTh 00 BaXKICTh BUIAJICHHS BOJM TOB'sI3aHa 3 ay), @ TAKOX JIJIS OI[IHKA CcTa0i-
JBHOCTI Xap4OBOTO MPOAYKTY.
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as,
1,04

0.8

0.6 4

0.4 1

0,24

0 2 ' 6 8 10 W(LO)

Pucynox 2 -30Tepma cop0Oitii Bojoru

Takox nmst 3a0e3MedeH s CTIMKOCTI Xap4oBOro MPOAYKTY Tij dac 30epiraHHs
BOXJIMBO MaTH 1H(GOpMaIlil0 PO BUIBHY ¥ 3B's3aHy BoJiory. Hampukiana, oBoul ma-
I0Th BOJIOTICTh 75-95%,B 0CHOBHOMY II€ BijIbHA BOJIOTa, Ta mMpuOIm3HO 5% BosorH
YTPUMYETHCSI KIIITUHHUMHU KOJIOiIaMH B MIIHO 3B'S3aHOMY CTaHi. TOMy OBOUI JIETKO
Bucymuty 10 10-12%,ane cymika 10 OUTbII HU3BKOTO PIBHS BOJIOTH MOTpeOye BUKO-
PUCTaHHS CHeIliaJbHUX METOMIB. A OT JaHi 130TepMH cOpOIlii BOJOTH JOMOMOXKYTh
BHU3HAUUTHU CTaH BOAM B XapuoOBOMY MPOIYyKTi. kim0 ay meHme npudauszno 0,25,1o
BOJla B XapuyoBOMY IPOAYKTI € 3B'si3aHOr0. Taka Boja € HaWOLIbII afcopOOBaHOIO,
HallHepYyXJIMBOI0. BoHa HEe MOke OyTH pO3YMHHUKOM, HE BIUIMBAE HA IUIACTUYHI Biia-
CTHUBOCTI TBEpI0i pe4oBUHU. AKio ay Oibine npudauszHo 0,8, To Boja B XapuoBOMY
MPOAYKTI € MPAKTUYHO BIIbHOWO. Taka Bojora € AOCTYIHOIO AJs mnepediry 6ioxiMiy-
HUX, XIMIYHUX 1 MIKpOOI10JIOTIYHUX PEaKIIiil.

wes

ICTE peakin

*

Hlenax

1 | L
O 0l 02 03 Q4 05 O O 0% 09 10

AKTHBHIiCTE BogH

Pucynox 3 — [lIBuaKicTh nepediry pizHUX HeOaKaHUX MPOIIECIB Y XapUOBHUX MPOAYKTAX 3aJICHKHO
BIJI aKTUBHOCTI BOIHU
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Bunie HaBeneHMit pUCYHOK UTIOCTPYE IIBUJIKICTD Mepediry pi3HUX HeOaKaHUX
MPOIIECIB Y Xap4YOBHUX MPOAYKTaX 3aJIEKHO BiJl aKTUBHOCTI Boau. [Ipu 11boMy BHIIHO,
10 MIBUIKICTH OLIBIIOCTI MPOIECIB, K TO PICT IUIICHABH Ta IPIKIKIB, OakTepii 30i-
JBIIYETHCS MPHY 30UTBIICHH] BOJIOTOCTI MPOIYKTY Ta Maixe He BiAOYBA€EThCS MPU HU-
3bKiil BoJjorocTi (OimbmricTh OakTepiii He CIPOMOXKHI iCHYBaTH, Ko ay < 0,85,a 6i-
JBIICTD IPKIDKIB 1 TUTiCHBH — ipH &y < 0,65). Ajie SIKI0 BOJIOTICTh HIKYE MPH-
6mmsHo 0,3, TO 3pocTae MBUAKICTh OKUCHEHHS JIMiIiB. B 1ioMy, MOkHa 3poOuTH
BHUCHOBOK, III0 JIJI1 TPUBAJIOTO 30€piraHHs MPOAYKTIB AOLIBHOIK € HU3bKa BOJIOTICTh
CEpEIOBHUIIIA.

Bona — ogHa 3 HalBaXXJIMBIIMIKMX CKJIAJOBUX YCIX OpraHi3MiB. AJie BOHA Mic-
TUTHCS HE Y BUTJISI YUCTOI BOJH, a y CKJIaJ(l AUCTIEPCHUX CUCTEM OPraHi3My.

4.2 Po3unnu 5K (i3uKo-xiMiuHi cucTeMu

Cucrema, B sIKii OJJHA 3 PEYOBHUH Y BUTJISAII AY>Ke IPIOHUX YaCTUHOK PIBHOMIPHO pO-
3MOAlIeHa B 00'eMi 1HINOT, HA3UBAETHCA JucnepcHoto. Ilpu boMy pO3pi3HAIOTH JUC-
nepcHy a3y Ta gucriepciiiHe cepenoBule. /Jucnepcua ¢haza — 11e noapioHeHa peyo-
BUHA. PedyoBrHA, B sKiil po3mojaiieHa AucnepcHa (as3a, Ha3UBAEThCA OUCHEPCIUHUM
cepedosuugem. Po3uuH mykpy y BOJiI — IIe TUCIIEPCHA CUCTEMa, B SIKii IyKOp € JHC-
nepcHor (ha3or0, a Boja — AUCHEPCIHHUM CepeloBUIleM. B OUTBIIIOCTI TUCTIEPCHUX
CHUCTEM OpraHi3MiB BOJIa € JUCIIEPCIMHUM CEPEIOBHUIIIEM.

3a crymeHeMm aucnepcHOCTi (MoapiOHEHHs) pedoBUHU (PO3MIpOM YaCTHHOK
aucrepcHoi ¢a3u) po3pi3HAIOTh. 3a6uci, B AKX YAaCTHHKH MAlOTh PO3MIp OiIblie
107 M, konoioui posuunu 3 vactuHKamMu pos3mipoM Bix 107 1o 107° M, icTuui po3unan
3 yactrHkamu Mermre 10° m (1 Hm).

B ictuHHUX po3unHax abo MPOCTO PO3UMHAX MIXK AUCIEPCHOIO (ha30r0 U auc-
NEepPCIHHUM CEPEeOBUIIEM HEMAa€e MOBEPXHI PO3AUTY 1 TOMY PO3YMH € TOMOTEHHOIO
cucTeMoro. BincyTHICTh MOBEPXHI PO3ALTY 3yMOBIIOE TaKOX BHCOKY CTIHKICTH PO3-
YUHIB, YOr0 HE MOKHA CKa3aTH MPO FeTEPOTCHHI CUCTEMH, B SKUX € TIOBEPXHS PO3/Ii-
Jqy. YIPOIOBXK TPHUBAJIOTO YacCy PO3UYMHU HE PO3IUISIIOTHCS Ha ckianoBi. [Jucmepc-
HOIO (Pa3010 € OKpeMi MOJIEKYJIU a00 MOHH, sIKI MPOXOASITh KPi3b MarnepoBi GiITpHU Ta
HAIBIIPOHUKHI MEMOpaHH.

OTxe, po3uunamu Ha3UBAIOTHCS TOMOTEHHI TEPMOJMHAMIYHO CTIWKI CHCTEMH
3MIHHOTO CKJIaay, K1 CKJIaIaf0ThCS 3 IBOX 1 OLIBINOI KiITBKOCTI KOMITOHEHTIB.

Po3unH ckiamaeTscs 3 pO3YMHEHUX PEYOBHMH 1 PO3YMHHHKA, TOOTO CEpeOBH-
a, y SIKOMY IIi PEUOBMHHU PIBHOMIPHO PO3MOJUICHI y BUTJISAAI MOJIEKYJ a00 10HIB.
KoMmoHEeHT, KiTbKiCTh SKOTO TIEpeBaXKae, MPUNHATO BBAKATH POZUUHHUKOM.
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[Iporiec mepexoay pe4OBHHH, SIKYy PO3UHHSIOThH, Y TOBIIY PO3YMHHUKA HA3HMBa-
I0Th PO3UYMHEHHSM. Po34nHEeHHs B11I0YBA€THCS 3T1IHO 13 3aKOHaMH AuQYy3ii, el mpo-
IIeC HE € Pe3yJbTaTOM MPOCTOTO0 MEXAHIYHOTO 3MillyBaHHs. PO3YMHEHHS pEYOBHH
CYNPOBOKYETHCSI BHAUICHHSIM a00 MOTJIWHAHHSAM TEIUIOTH Ta 3MiHOIO 00 emy. Lli
SBUIIA, a TAKOX JIeAKl 1HII BKa3yIOTh Ha XIMIYHY B3a€MOJIII0 PO3UYMHEHOI PEYOBHUHU
13 pozuuHHuKOM. Lle 6yno BcranoBneno /1. . MenneneeBumM, sikuii po3poOHB BiiomMy
TiIpaTHY TEOPIt0, 3TiTHO 3 KOO y MPOIIeCi pO3ZYMHEHHS YAaCTUHKH PEUOBUHH, IO PO-
3YUHSIOTHCS, YTBOPIOIOTH 3 MOJIEKYJaMU PO3YMHHHUKA BIJHOCHO HECTIHKI CIOJYKH,
SIK1 4aCTO MalOTh 3MIHHUN CKJIQJ 1 HA3UBAIOThCS colbsamamy (SIKIIO POZYMHHUKOM €
BOJIa — 2l0pamamu).

[Ipu momaBaHHI Pi3HUX PEUYOBUH JO BOIM 3MIHIOIOTHCS BIACTUBOCTI K CaMoi
pEYOBUHH, Tak 1 BoAU. ['podiibHI peYOBUHU B3a€MOJIIIOTH 3 MOJIEKYJIaMU BOJH 3a-
BISKA WOH-IUIOJIBHOTO 200 JIUMOJIb-IUIMOIBHOTO MEXaHi3My, BUKJIMKAIOYH 3MiHU B
CTPYKTYp1 BOJH, I PyXJIMBOCTI, @ TAKOK B CTPYKTYp1 Ta peaKiiiiHiil 31aTHOCTI T1ApO-
¢bibHUX peyoBUH. ['11podoOHI peyoBUHU MPAKTUYHO HE B3a€EMOJIIIOTH 3 BOJIOIO, TO-
My 1100 3MEHIIUTH KOHTAKT 3 BOJOIO, T1APOohOOHI TPyMH arperyroThesi, TOOTO B3ae-
MOJIIIOTh OJTHA 3 OJIHOIO ¥ 00'€THYIOTHCS B O1JIBIII KJIACTEPH.

Hacuuenuit po3uun — 11€ TAKU pO34YMH, SIKAA MOXKE HEBU3HAYEHO JIOBIO 3aJIMIIA-
THCSI B PIBHOBA3i 3 TBEP/IOIO (Pa30r0 peUuOBUHM, IO POIUUHSAETHCS. TOOTO, B HACHUCHOMY
PO3YMHI BCTAHOBIIIOETHCSI PIBHOBAra MK PEUOBMHOIO B PO3YMHI 1 PEYOBHHOIO B OCAI.
IBUKICTE PO3UMHEHHS PEUOBHHU JOPIBHIOE IIBUIKOCTI HOTO KpHCTaTi3allli.

Miporo po34MHHOCTI PEYOBHUHU 33 IEBHUX YMOB € KOHIIEHTPALlis il HACHYEHOTO
po3uuny. Po3uunnicme pewosunu 3a 1aHOi TeMIepaTypu BU3HAYAIOTH SIK Macy ITi€l
pevyoBHUHH, sika po3unHIOEThCS B 100r po3unHHMKA, 3 YTBOPEHHSIM HACHYEHOTO PO3-
YUHY 3a JIaHOoi TemrepaTypH. Hanpukiaa, po34rHHICTh XJIOpHUIY HATPilO 3a TeMIepa-
typu 18'C nopisaroe 35,86r y 100r Bojm.

Po3unHHICTH pI3HUX PEUOBHMH Yy BOJI piHAa. BoHa 3aieXuTh Bij MOJSPHOCTI
MOJIEKYJI, IPUCYTHOCTI IHIIMX PEYOBHH, TEMIIEPATypu, TUCKY (ais raziB). Skmio B
100r Boau po3uuHsAOTH OUTbil 10T pedoBUHU, TO BBaXKalOTh, III0 PEYOBUHA JI00pE
pO3uMHHA, SKIO MeHme 1r — manoposzumnHa, a gxmo Menme 0,01lr —pedoBuHa
NPaKTHYHO HEPO3UMHHA.

OaHMM 3 OCHOBHHX HapaMeTpiB PO3YMHY € MOT0 CKJIa.

CnocoOu BHpasKeHHs CKJIAXy PO34UHIB
[FOITAK pexomeHye BUKOPHUCTOBYBATH K1JIbKA CIIOCOOIB BUPAKEHHS KUJIBKIC-
HOTO CKJIaJly PO3UYHUHIB, Kl IPYHTYIOTbCS Ha CTAJOCTI Macu PO3YMHY, PO3YMHEHOI pe-
YOBHHHU, PO3UYNHHUKA Y 00'€EMY PO3UHHY.
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KonmenTpartiis po3urHeHOi peuoBUHM — 11€ (p13UYHA BEJIMYMHA, KA € KUIbKIiC-
HOIO MIpOIO CKjiamy po3unHy. KoHIeHTpallisi — 1€ BiJHOIICHHS HE OJHOTHUITHUX Be-
TUYUH. BiAHOMIEHHS OTHOTUIIHUX BEJIMYWH, HANPUKIIAJ, BIAHOLIEHHS MAacu po3yu-
HEHO1 PEYOBHHU JI0 MACH PO3YMHY, HA3UBAETHCS YACTKOIO.

1. MacoBa 4yacTKa pe4OBHHH B Po3unHi — ®(X) — 1¢ BiIHOIIECHHSI Macu pPo3-
quHEeHOI pedoBuHH M(X), IO MICTUTHCA B PO3YMHI, JO 3arajlbHOI Macu IbOTO
PO3YHHY My

o(X) =MX) 260 w(x) = ™X) mo09s
-Hy M-y
OnuHullst BUMIPIOBaHHS — BIIHOCHA. JloMycKaeThCsl BUpakaTh MacOBY YacTKy peuo-
BUHHU y YacTKaxX OJuHUII a00 BigcoTkax. ®(X) B % HA3MBaIOTh TAKOXK BiICOTKOBOIO
(TpOIICHTHOI0) KOHLEHTPAIIEI0, SIKa BKa3y€e Macy PEYOBHHHU B Tpamax, [0 MiCTHUTh-
csy 100r po3uuny.

Hampukinaz, macoBa gactka pedoBuan H,SOy y po3unHi cyinb(haTHOT KUCIOTH
nopiBaioe 20 %.1le o3nagae, mo y po3unHi cyibharHoi kuciaoru macoro 100 wmic-
tuthes peuosuHa H,SO, macoro 20r.

2. MoJasipHa a00 MOJIbHA YaCTKA PO3YMHEHOI pe4OBHHHM X y PO3UHMHI — 11€
BITHOIIICHHS KIJBKOCTI pe4oBUHU X (B MOJISIX), IO MICTHTBCS y IBOMY PO3YMHI, J0
3arajibHOI KUTBKOCTI PEYOBHH y PO3UYUHI (B MOJISIX).
dopma 3arucy:

(x)=— X ___ m(X)/ M(X)
XZ000 + 1Y) ™ ng)7 MX) + ) NY)

ne x(X)- monsipHa 260 MOJIbHA YacTKa PO3YUHEHOT pEYOBUHH X |
N(X) — KUTBKICTh MOJIIB PO3UYNHEHOT pEYOBUHU X

N(Y) — KiJIBKICTh MOJIIB PO3UYMHHUKA Y.

OnuHulls BUMIPIOBAHHS B1IHOCHA.

JlommycKaeThCsl BUpaKaTu MOJISIpHY 200 MOJIBHY YacTKy B TaKUX K€ OJUHUIIAX,
SK 1 MACOBY YaCTKY PO3YMHEHOI PEYOBHHH Y PO3UHHI.

3. MoJsipHa KOHIeHTpauisi pedoBuHH X y po3unHi — C(X) — KiJIbKICTh MOJIb
pedoBnHn, mo Mictuthest B 1 1 (aBo aM°) poO3UMHY; BHPaXaeThCs y MOINB/T,
MOJIB/,IIMS; JIOPIBHIOE BIJHOIIEHHIO KiJIbKOCTI pedoBrHH N(X), 110 MICTHTHCS B PO3-
4yHi, 10 00'eMy 1BOT0 po3YHHY (Vp-ny):

c(X) =\I’}(X) = v ()rgé?/
p-HY

p-Hy
B CI OCHOBHOO OJMHHIICIO MOJISAPHOI KOHI[GHTPAIIii € MOMB/M>, a JUIsl IPaKTH-

(Moutb/1)

3
YHOTO KOPUCTYBAHHS — MOJIb/IM” 200 MOJIB/II.
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Hanpukian, MonspHa KoHiieHTparlis peuouan Hatpii xjaopuay (NaCl)y pos-
YUHI 3a[MUCYETHCS HACTYITHUM YHHOM:
c(NaCl)= n(NacCl) _ m(NacCl)

V - M(NaCl)v
p-HY p-HY

. Mo/ oM.

4. MoJssipHa KOHIIEHTPallisi eKBiBaJIeHTa a00 HOPMAJIbHA KOHIIEHTPALif

VY XiMil IIUPOKO KOPUCTYIOTHCS MOHATTSAM €KBiBaJIeHTa Ta (pakTopa eKBiBaJICH-
THOCTI.

ExBiBaJIeHTOM Ha3WBarOTh peaibHy ab00 YMOBHY YaCTUHKY PEUOBHHH X, SIKa
MO’K€ TIPUEAHYBATH, BUBUIbHIOBATH 200 OyTH OyAb-IKUM IHIITUM YHHOM €KBIBAaJICHT-
Ha oJlHOMY 10HY ['ijporeHy B JaHiii KHCIOTHO-OCHOBHIN peakiiii ad0 OJTHOMY €JICKT-
POHY B OKMCHO-BIJIHOBHI/ pEaKIIii.

I[Tig yMOBHOI YaCTHHKOIO PO3YMIIOTh SK PealbHO ICHYIOUI YacTUHKH (MoJie-
KyJld, 10HH, €JICKTPOHHM), TaK 1 JOJI TaKMX YacTHHOK (Hampukian, 1/2 iony) abo ix
rpynu. KiabKicTh pe4OBUHU €KBIBAJICHTY € MOJIb.

dakTop ekBiBaIeHTHOCTI ., (X) —11e umcIIo, sSiKe Mmo3Havae, sika q0JIs1 peaibHOT
YaCTHMHKH PEYOBMHM X EKBIBAJICHTHA OXHOMY i0HY ['iporeHy B naHili KHCIOTHO-
OCHOBHIHN peakilii abo 0JHOMY €JIEKTPOHY B OKMCHO-BITHOBHIiH peakiii. PakTop ek-
BIBAJICHTHOCTI PO3PaxOBYIOTh Ha OCHOBI CTEX10METPIi TaHO1 peaKirii.

fos.(X) = 1/z, 1€ Z — OCHOBHICTH KUCJIOTH @00 KHUCIOTHICTh OCHOBH JaHOI KHUC-
JIOTHO-OCHOBHO{ peakilii, a00 KIIbKICTh €JICKTPOHIB, IO MPUHMAIOTh y4acTh Yy JAaHIN
OKHCHO-BITHOBHI# peakiiii. Mossipay Macy ekBiBasieHTa pedoBUHU X (M(fe:(X)X))
BUMIPIOIOTH JOOYTKOM (paKTOpa €KBIBAJICHTHOCTI HA MOJISIPHY Macy pe4YOBUHH X:

M(fs(X) = Faa()-MOO) = 2 04 (X)

OnuHUIS BUMIPIOBAaHHS MOJIIPHOI MacH €KBiBaJIeHTa — I/MOJIb.

MoJisipHa KOHUIEHTpAIlisi eKBiBaJleHTa — II€ BIJHOIIECHHS KUJIBKOCTI MOJb
ekBiBaICHTIB (N(f:(X)X)) po3unHEHOT peYOBUHU Yy PO3UMHI 10 00'€MY IIBOTO PO3YH-
HY (Vposa)-
dopma 3amnucy:
n(f,0X)__ mX)

\ M (f.., (X)X) IV,

po3d.
OI[I/IHI/II_UI BUMIPIOBAHHA MOJIIPHO1 KOHIOCHTpPAIlll CKB1BAJICHTA € MOJIB/M y a4 IJIA

o(f. (X)X) =

CKB

€KB 034.

MPAKTHYHOTO KOPHUCTYBAHHS — MOJIB/IM° 260 MO/
Hampuxnan, nns cyiabpaTHOI KHCIOTH MOJIIpHA KOHIIEHTpAllisl €KBiBaJCHTA
3alHUCYEThCS TaK:
m(H,SO
¢(¥,H,S0,)= (HSO)
M (%HZSO4) |Sypow.
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(X)X

3 o
PO3YHMHCHO B lZIM PO3UNHY, TO CaMC IICU PO3YHNH MOKHA HA3BATU HOPMAJIBHHUM PO3-

3a pexomenmanismu [FOITAK, sixkmo 1 Mo pedoBuHH ekBiBaieHTa f

€KB

YHHOM.

BuxopucrtanHs po3urHiB 3 HOPMajIbHOIO KOHILIEHTPALIE€I0 HA MPaKTULI YU I10-
HATTS "HOPMaJbHHUI" PO3YMH B pO3paxyHKax OOOB'A3KOBO BHMAara€ 3HaHb PIBHSHb
BIJIMOBIHUX PEAKIIIH.

Mix MOJSIPHOIO KOHILIEHTPAII€I0 peyOoBHHU X Y PO3UMHI 1 HOPMAJIBHOIO KOH-
IIEHTpaIli€0 PEUOBUHU X y PO3UMHI € 3B'SI30K.

o f fc(é)()
exs

Hanpuxnan: IM  po3uuH H,SO,  Biamorigae 2H. PO3UYHHY
H,SO, (f,,(H,SO,)= %) 0,06M po3umn H,SO, Bimmosimae 0,12i. po3unHy

H,S0,  (f,,(H;S0)=2%5); 0dn posums KMnO, (f,(KMnO,)=1g

(X)X) =

CKB

Bianosigae 0,02M pozunny KMnNO,.
5. MoasiibHicTh po3unHeHOi pe4oBHHH B po3umHi — D(X/Y) — KinbkicTh

MOJIb PEUYOBHUHU X, IIO0 MICTUThCSA B 1 KT pO3YMHHUKA Y IOPIBHIOE BITHOIICHHIO Ki-

JapKOCTI pedoBuHA N(X) (MOJIB), IO MICTUTHCS y PO3YHHI, 10 MacH po3unHHKKa M(Y)

(xr) mporo po3unny. @opma 3amnucy:

nx) __ m(X)

m(Y)  M(X) Lh{Y)

ae M(Y) —Maca po3YMHHHUKA, KT;

n(X) _ m(X)I000

m(Y)  M(X) Lh{Y)

e M(Y) —Maca po3YMHHHKA, T,

b(X/Y) =

(Mosb/kr),

a6o b(X/Y) =

(Moutb/KT),

Hanpuxknan, moasuibraicts HCl y BogHOMY pO3unHi 3alIMCYIOTh TaK:

b(HCI/H.0)=HC]) __m(HC) 1000

m(H,0) . M(HCI) tm(H, 0) MO/ <0):

4.3 KoJiraTuBHi BJIaCTUBOCTi PO3YHHIB HeeJIeKTPOJIITIiB

Konizamueni enacmueocmi po3uunie — 11¢ BJIACTUBOCTI, K1 3aJIeKaTh BiJ] Ki-
JBKOCTI YaCTUHOK PO3YMHEHOI PEUYOBHMHHU y PO3UYHMHI Ta HE 3aJiekaTh Bl XIMIYHOI
IPUPOJI POYUHEHOI PEUOBHUHHU.

BracTuBoCTi po3uMHYy 3aBXKAU BIAPIHSIOTHCS BiJl BIACTUBOCTEH KOXKHOTO 3
1oro koMmoHeHTIB. L 3MiHa 3yMOBJIeHa, 3 OAHOTO OOKY, XapaKTepoM B3aEMOJIIT Mixk
KOMIIOHEHTaMH, a 3 APYroro — 3MEHIIEHHSAM KOHIIEHTpAIlil MOJEKYJ KOXKHOI 3 pedo-
BUH TI1J1 9ac PO3MOALTY B Hili MOJICKYJI 1HIIOT peYOBUHM. BIIMB IIMX YMHHUKIB 3pOC-
Ta€ 13 30UIBIIEHHSM KOHLEHTpalii po3uuHy. YpaxyBaTH iX KUIbKICHO Jy’e€ BaXKKO.
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Tomy 1ikaBilIMMU JJ1s1 BUBYCHHS € p0O30aBJICHI PO3YMHHU, 1111 YaC YTBOPEHHSI IKMX HE
BiJI0YBA€ThCS 3MIHM TEIJIOBOI €Heprii Ta o0'eMy. Y TakuxX pO3YMHAX YACTUHKH PO3-
YUHEHOI peUYOBUHM TepeOyBalOTh HAa BEJIMKiN BIJICTaHI OJIHA BiJl OJIHOI 1 iXHIM B3a€M-
HUM BIUTHBOM MO>KHA 3HEXTYBATH.

Po3rissHeMo HacTymH1 BIaCTUBOCTI PO30aBIEHUX PO3YUHIB!

— 3HWKEHHS TUCKY HACUUYEHOT Mapy HaJl PO3UYUHOM,
— 3HIH)KCHHS TEMIIEpaTypy KpUCTaTi3allii;
— MiABUILEHHS TEeMIIepaTypH KUIIHHS,
— OCMOTHYHUH THCK Y PO3UYHHI.
3Hudcenns mucKy HacuueHoi napu Hao po3UuUHOM

BHacnigok BUMaproBaHHS HaJ PIIUHOIO YTBOPIOETHCS TMapa, TUCK SKOI MOXKHA
BUMIPSTH 3a JONOMOroro mMaHoMerpa. OHOYACHO 3 €HIOTePMIYHUM MPOLECOM BH-
napoByBaHHS BiI0OyBAa€ThCs 3BOPOTHUIN €K30TEPMIUHMIA TPOIEC KOHICHCAITT, 3a TeB-
HHMX YMOB MiX LIUMHU Hpouecamu BCTaHOBIIOEThCS piBHOBAra: (HoO)pimma S (H2O)nap
(Puc.2, cknsiHKa 3 pO3YMHHUKOM). PIBHOBaXKHMI CTaH CUCTEMH PiJMHA — Mapa 3a Te-
BHOI TEMIIEpATypH XapaKTEPU3Y€EThCA MUCKOM HACUUEHOT napu pO3YUHHUKA.

I[Tig gac po3unHEHHS B PiMHI OYyIb-SIKOT HEJIETKOI PEUOBMHHU THCK HACHUYEHOI
napy HaJ i€ PiIIMHOIO 3HIKYEThCA. [le MOKHA MOSCHUTH TUM, IO KOHIICHTPAITiS
pPO3YMHHHKA B pa3i YTBOPEHHS PO3YHMHY 3MEHINYETHCS, BHACIIJIOK YOTO piBHOBara
CUCTEMH piJIHA — Mapa nopymyerbes. 3rigHo 3 npuaiunoM Jle Illarense, po3noun-
HA€ETHCS TPOIIEC, CIPSIMOBAHHMN HA 3MEHIICHHS 30BHINIHBOTO BIUIMBY (3MCHIICHHS
KOHIICHTpAIlli pO3YMHHUKA 32 PaXyHOK BBEJICHHS HEJIETKOI pEYOBUHH), TOOTO BinOy-
BAETHCS MPOIIEC KOHJICHCAIl PO3YMHHMKA, IO W MPHU3BOAUTH A0 3HIKEHHS THCKY
HACHYEHOI mapu Haja po3uuHoM. OTXKe, TUCK Mapu pPO3YMHHUKA HAJ PO3YUHOM p
MEHIIINN, Hi)K HaJ] YUCTUM PO3ZUYUHHUKOM po.

o o e
o ®
pO3‘1PIE|I{H]( pOZ‘]HH
()
o o)
(@] [ ] o)

® - MoIIeKyna HeleTKo1 pO'S‘E[I'[HEHOi PEYOBHHH

© - MOJIeKyla pO3UYHHHHKA

Pucynok 4 —3HMKEHHS TUCKY HAaCUYEHOI IapH HaJ] PO3YMHOM
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3HIWKEHHS TUCKY Mapy HaJ PO3YMHOM OyAe TUM OUIBIINM, YUM OUIbIIE 0 PO3-
YHHY BHECEHO HEJICTKOI PEUOBHHM. 3aJICKHICTh 3HIDKEHHS THCKY TIapy PO3YMHHHKA HAJ|
PO3YMHAMM HEJICTKUX PEYOBHMH BiJ IXHIX KOHIICHTpaIlii BUBYaB (hpaHIly3bKUN (Di3UK
®.Payns (1887p.). Bin BinkpuB 3aK0H, KU 4acTO HA3UBAIOTh 3aKOHOM Payns:

Tuck nacuuenoi napu Ha0 Po3UUHOM OOPIGHIOE O0OYMKY HO20 MUCKY HAO
Yucmum po3YUHHUKOM HA MOJIbHY YACMKY PO3YUHHUKA.

p =pox(Y),
ne x(Y) — MosibHA YacTKa PO3UYMHHUKA Yy PO3UMHI;
po — TUCK HaCI/I‘ICHOT napH HaJd YUCTHUM pOB‘II/IHHI/IKOM;

p — TUCK HACUYEHOI ITapy HaJl PO3YMHOM HEJIETKOI PEYOBUHU.
OTtxe npyruii Bapiant popmyitoBaHHs 3aKoHy Payos:
Bionocne 3nudicenna mucky Hacuuenoi napu po3YUHHUKA HAO POZYUHOM
00PiBHIOE MOJIbHIIL Yacmyi pO34YUHEHOT PeUOBUHU.

P
ne y(X) —MonpHa yacTka pO3YMHEHOT PEYOBUHH Y PO3YHHI;
Ap= p,— P —3HWKEHHS THCKY HACUYEHOI apy PO3YUHHUKA HAJl PO3UUHOM.

3nuscennsa memnepamypu Kpucmanizayii po34uHy TOPIBHAHO 3 TEMIEpaTy-
POIO KpHUCTaNi3alii YuCTOr0 pO3UUHHHUKA.

Temmeparypa 3amep3anss (K 1 TeMIepaTypa KUITIHHS) PO3YUHY 3aJIeKAaTh BiJl TUCKY
HACUYEHOI MMapu PO3UMHHMUKA HaJ PO3YMHOM HEJIETKOI PEYOBHHH.

TemmnepaTyporo 3aMep3aHHs PIAUHU € TeMmIepaTypa, 3a SKOi THCK HACHYCHOI
napu Ii€i piauHU HajJ 1 piaKoio (a3or crae TakuM, IO JOPIBHIOE THUCKY MapH
Hag 11 TBepmoio (aszor. Hampuknax, Boga 3a HOPMaIbHOTO aTMOC(EpHOro
ticky (101,3kITa) 3amep3ae 3a temmeparypu 0 °C. PosrisiHeMo piBHOBary piguHa —
TBepaa dasa (Boma —ig 3a 0°C):

(HZO)TB. A= (HZO)piJ:LHHa
SKIIO PO3YMHUTH Y BOJI HEBEJIMKY KUIBKICTh NIEBHOI PEUOBHHH, TO KOHIICHT-
partis MOJIEKYJI BOJIU B PiJiKiil (a3l 3MEHIIUTHCA 1, 3riaHO 3 npuHmmnoM Jle [larense,
MOYHETHLCS TPOoIIeC i1 MABUINEHHS — IJIABJICHHS JIbOy. [[1s1 BCTAaHOBIIGHHS HOBOI Pi-
BHOBAaru HEOOXITHO 3HU3UTHU Temmeparypy. OTxe, TeMiepaTypa KpucTali3alli po3-
YUHY MEHIIA 3a TeMIIepaTypy KpucTai3allii po3unHHHUKA.
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3riJIHO 3 HACIIIKOM 13 3aKOHY Payis, 3HKEHHs TeMmIepaTypu KpucTaiizarii

po3unny (Aty,) mponopiiiiHe MOJISUIBHOCTI PO3UMHEHOI pEYOBHHH B PO3YHHI!
Aty =to—t = KB(X)= K TX) 1000

M (X) tn(Y)

1ie t, — TeMmepaTypa KpucTai3anii 4ncToro posunHamKa, °C;

t — TeMmeparypa Kpucraiisarii pozunty, °C;

K —xpiockoniuHa KoHCTaHTa (I1s1 BOIM 1,86OC/M0HL);

b(X) — MOJIAIBHICTE PO3UYMHEHOT PEUOBHHH, MOJIB/KT (PO3UMHHHUKA);

M(X) —Maca po3YMHEHOI PEYOBHHH, T;

M(Y) — Maca pO3UMHHHKA, T;

M(X) — MossipHa Maca PO3YMHEHOI PEYOBUHU, T/MOJIb.

Iliosuwennn memnepamypu Kuninua pO34YHHY TMOPIBHSIHO 3 TEMIIEPaTypOIO
KHUIIHHS YUICTOTO PO3YMHHUKA.
Temmneparypa KuIiHHS PIAUHU 1€ TEMIIEpaTypa, 3a AKO1 TUCK i1 HACUYEHOI mapH cTae
TaKHUM, 1110 JTOPIBHIOE 30BHIIIHROMY THUCKY. Hampukiaa Boga 3a HOpMalIbHOTO aTMO-
cdeproro Ticky (101,3kI1a) kurmts 3a Temmeparypu +100°C. SIkiio THCK mapu po-
3YMHHHUKA BHACIIOK PO3YMHEHHS B HHOMY PEYOBHHH 3HU3HBCS, TO IS JOCSITHECHHS
MOYaTKOBOTO THUCKY Tpeba MiABUIIMTH Temmeparypy. OTxe, TemIneparypa KUIiHHS
PO3YMHY BHIIA 32 TEMIIEPATypPy KUMMHHS PO3UYNHHUKA.

3riJIHO 3 HACIIJKOM 13 3aKOHY Payis miaBUIIEHHS TeMIIEpaTypy KUITIHHS PO3-
YHHY NPONOPIIiiHE MOJISIIBHOCTI PO3YUHEHOI PEUOBUHH Y PO3UHHI:
m(X) @000
M (X) (n(Y) ’

: 0.
ne t, —Temmeparypa KUIiHHS YUCTOTO PO3UMHHUKA, C;

At =t —ty = EDB(X)= E

t — TeMIrepaTypa KMIiHHS po34uny, °C;

E —ebymiockomniyna KoHcTaHTa (17151 BOIH 0,520C/M0JIL);

b(X) — MOJISITBEHICTE PO3YMHEHOT PEUOBUHH, MOJIB/KT (PO3YHHHUKA);
M(X) —maca po34HHEHOI PEYOBHHH, T

mM(Y) — Maca po3UMHHUKA, T,

M(X) — monsipHa Maca pO3YMHEHOT PEYOBUHH, I/MOJIb.

Ocmomuunuii mucK y po3uuni
Ocmoc — 1€ 0OTHOCTOPOHHS TU(y3isi MOJIEKYJT PO3YMHHUKA y PO3YMH Kpi3b Ha-
MiBIIPOHUKHY MeMOpaHy, a0o audys3is po3YMHHHUKA 13 PO3YHHY 3 MEHILIOK KOHIIEHT-
palli€lo y PO3UHH 3 OUIBIIOK KOHIIEHTPAIIIETO.
Ha pucynky 3 moka3aHo npukiag ocMocy. MosieKyiu Bojia 3 BEJIUKOI OCYAH-
HU JUGYHIYIOTh Kpi3h HAIIBIIPOHUKHY MeMOpaHy (Hampukiaz, 1neiaodan) y mocyau-
HY 3 PO3YMHOM NIE€BHOI KOHLIEHTpALIii.
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PO39IHH

HAMIBIIPOHHKHA
MeMOpaHa

PO3YHHHHK

Pucynok 5 —SIBuie ocmoca
Tuck, sIKui Il MPUKIIACTH IO PO3YUHY, III00 OCMOC MTPUMTUHUBCS, HA3UBAEThH-
CSl OCMOMUYHUM MUCKOM.
SBuie ocMocy ¥ OCMOTHYHHMM THCK JOCTIIKYBaB TOJUIAHICHKUN BUYCHHMA
. T'. Baut-T'ob@d. Bin BcTaHOBUB, 110 OCMOTUYHUN TUCK HE 3aJICKHUTh BiJl IPUPOIU
KOMIIOHEHTIB, II0 MICTATHCSA y PO3YMHI, 1 30UIBIIYETHCA MPOMOPLIHHO MOJSPHIMA
KOHIIEHTpallli po3urHeHoi pedoBuHU c¢(X) 1 abcomoTHii Temnepatypi 7. KoedirieHt
npomnopuiiHocTi R —11e yHiBepcaibHa ra3oBa cTaja, OTKe,
_ ___ mX)
Poew = C(X)IRT = = M () IV RT,

po3d.

ne Py.,— OCMOTHUYHUN TUCK PO3UMHY, KlIa;
¢(X) —MomnsipHa KOHIIEHTpAITisl PO3YMHEHOI PEYOBHHU, MOJIB/ I,
R — yHiBepcanbHa razosa ctania, mo gopiBHioe 8,314 Monb-K;
T —abcomoTHa Temnepatypa, K;
mM(X) —Maca po3uMHEHOI PEYOBHHH, T |
M(X) —mousipHa Maca pO3YMHEHOI PEeYOBUHU, T/ MOJT,
Vposa, —00'€EM pO3YHHY, JI.

Le piBHSHHS BUpaXKa€ 3aKOH ocmomuunozo mucky Banm-I'oga:
OCMOMUYHUIL MUCK POZUUHY RPAMO RPONOPYUILHUIL 11020 KOHUeHmMpayii ma mem-
nepamypi.

Ocmoc Bizirpae BeIMKy pojb Y KHTTI POCHHH i TBapuH. CaMe 3aBISIKU OCMO-
TUYHOMY THUCKY BOJIa MiIHMAa€EThCS KanmuisgspaMu y cTe0jax pOCIMH Ha 3HAYHY BHCO-
Ty. Lle miaTBepIKy€eThCs HACTYITHUM JOCITiOM. SIKIO 3pi3aHy pOCIUHY, IO ModYaja
B’ SIHYyTH, IOMICTUTH y BOAY, TO PO3MOYHETHCA OCMOC, OOOJIOHKU POCIUHHUX KIITKH
HAIPYXaThCs 1 POCIMHA Haly/e TOIMepeIHbOTo BUTIsAAY. [IpuunHOIO TOTO, 10 HA
COJIOHIIIOBATHX TPYHTaxX HE BCl POCIMHU MOXYTh MPOPOCTATH, € SIBUIE 0OEPHEHOTO
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0CMOCY, TOOTO BUBEJIEHHS BOJM 3 POCIUH y IPYHT. B TexHilll BUKOPUCTOBYIOTh 00€-
PHEHUN 0CMOC JJIsl OYUIIICHHS CTIYHHUX BOJI, ONPICHEHHS MOPCHKOT BOJIH TOIIIO.

3a paxyHOK OCMOCY BOJla B OpTaHi3Mi JIFOJMHU PO3IMOIISETHCS MK KPOB'IO,
TKaHWHaMH, KiIiTHHaMu. OCMOC BIJITpa€e pojib B 3aCBOEHHS iXki, yTBOPEHHS JiMdH,
ceul, Jii JIKIB.

3 METO0 JOCATHCHHSI HEOOX1THOT aKTHBHOCTI BOAM (M1 TPUBAJIOTO 30€piraHHs Mpo-
JYKTIB) BUKOPUCTOBYIOTh CYIIKY 3a JOIMOMOTOI0 OCMOCY. Xap4OBUI MPOIYKT 3aHy-
PIOIOTH B PO3YMHU KYXOHHOI COJIi a00 I[yKpPY, aKTUBHICTh BOJIU SIKUX MEHIIIE 33 aKTH-
BHICTh BOJIM B XapuoBOMY IpOyKTi. ToAl BoJa 3 MpOAyKTy Oy/ie MepexouTH B PO3-
91H, 1 TAKAM YMHOM MH BUCYIITUMO TPOAYKT 0 HEOOX1THOT aKTUBHOCTI BOJIH.

4.4 EneKkTpoJiTHuHa qucouiamisi

Po3unHu neskux pedyoBWH MPOBOMATH CICKTPUYHUN CTPYM, 1HII HE MPOBO-
17Th. Lled dakT mosicHua Teopis €ISKTPOJITHYHOL TUCOLIaIli.

Enexkmponimamu Ha3uBalOTh PEYOBUHHU, PO3UHMHH a00 PO3ILIABH SIKUX MPOBO-
ISTh €NeKTPUYHUM cTpyM. [IpoBiAHMKAMU €EKTPUYHOrO CTPyMy B PO3YMHAX € IO-
3UTHBHO 3apsypKeHi (KaTioHW) i HETaTHMBHO 3aps/UKeHi (aHIOHM) YaCTHHKU — 10HHU.
BoHu yTBOpIOIOTHECS BHACTIAOK JUCOIIIAIT MOJIEKYJ BIAMOBIAHOTO €IEKTPOMITy. /[0
e1eKmpoJiimie Hajedcams PO3YUHU CoJlell, KUC1om, 2i0poKcuois.

Heenexmponimamu Ha3uBalOTh PEYOBUHU, PO3UMHU a0O0 PO3IUIABU SIKUX HE
MIPOBOJIATH EEKTPUIHUIN CTPYM.

Enexkmponimuuna oucouiayia — mporiec po3raay MOJEKYJ eJIeKTPOJITy Ha
10HM i1 BIUTMBOM TOJISIPHUX MOJICKYJT PO3UMHHHKA.

BucHoBKy po BUHUKHEHHSI 10HIB Y BOJHUX PO3UMHAX €JIEKTPOJIITIB I1I€ Ha T0-
yarky XIX cr. giitmm nutoBeskuit XiMik X. I'potryc ta B 1880p. M.M. Kasunep,
Bukianay KuiBcekoro yHiBepcurery. OCTaTOYHO TEOPiI0 €NEKTPOITHYHOI JUCOIlia-
1ii po3pobmnu mBeacbkuil ¢izukoximik C. AppeHiyc Ta HiMeubkuil Buenuit B. Ocr-
Basba (1887-188%p.). B ocHOBY 1i€l Teopii Oy/10 MOKIAACHO MPHUIIYIICHHS, 0 MO-
JIEKYJIH €JEKTPOJIITIB JUCOIIIOI0TH, TOOTO PO3MAAAIOTHCSA HA — MMO3UTHUBHO 1 HETaTUB-
HO 3apsi/I>KeHI YaCTUHKH, K1 HA3UBAIOTh iOHAMU.

baraTo momoBHEHS 1 3MiH 0 MOYaTKOBOro Bapianta Teopii C. AppeHiyca BHIC
J1. I. MenaeneeB; CTBOPUBIIU XIMIYHY TEOPIIO pPO3UHMHIB, OCHOBHA 1/1€s SIKO1 MmoJiArajia
B TOMY, IO MiJ 9ac PO3UMHEHHS BiAOYBAETHCS XiIMIYHA B3a€EMOJIS MK PO3YMHEHOIO
PEYOBHHOIO 1 PO3YMHHUKOM. Benuka 3acimyra y po3BUTKY TeOpii €JIeKTPOJIITUYHOI
TUCOIaIli HaueXUTh OJHOMY 3 OprafizatopiB Akaaemii HayK YKpaiHu
B. O. KicTskiBcbkoMy Ta BijoMoMYy pociiickkomy BueHoMy [.0O. KabnykoBy, sKi BIie-
pllie MOSICHIIIM MEXaH13M AMCOIAIll eJIeKTPOIITIB Y PO3UKHI, 3aCTOCYBABIIHU XIMIUHY
TEOPII0 PO3UHHIB.
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Pucynok 6 —Cxema enekTpossiTHuHoi aucormiartii xmopumy Hatpito NaCly BogHoMy po3unHi

Komu xpuctan coi, Hampukiaj XJIOPUAY HATPilO, TOTPAILIsS€ Y BOTY, TO 10HH,
SIK1 MICTSITBCSL HA MOTO MOBEPXHI, IPUTATYIOTh 10 ceOe MOJISIPHI MOJICKYJIM BOJIU TUM
OOKOM, SIKHII Ma€ 3apsii MPOTHIICKHOTO 3HaKy (puc. 6). MoJeKkyau BOIU OTOYYIOThH
KOKEH 10H eJIEKTPOJIITY. 3B’ 130K MK 10HAMHU TPH I[bOMY HACTUIBKU TOCIIA0I0EThCS,
10 BOHU BIAUIAIOTHCA BiJ KpUCTANy M mepexoisaTs y po3unH. OTxKe, MiJ BILUTMBOM
MOJIEKYJ TIOJISIPHOTO PO3UYMHHUKA KPHUCTAJiYHA IpaTKa PYHHYETHCS W yTBOPIOIOTHCS
okpemi ioHU. LI 10HU yTBOPIOIOTH KOMILIEKCH 3 MOJIEKYJIaMU PO3YHMHHHKA, TOOTO CO-
abpBath (Y BUMAJKY, KOJM POSUMHHHK BOJA — TiAPATH).

Boga, mo B3aemozie 3 iioHamMH, € HAlMIIHIIIE 3B'A3aHOI0 B XapyOBUX MPOIYK-
Tax. 3aBISKA TOMY, IO HOHH 3MIHIOIOTHh CTPYKTYPY BOJH, BIUIMBAIOTH HA JHUEJICKT-
PHUYHY 1 T.1., BOHA CHJIHO BIUTUBAIOTh TAKOX 1 Ha 1HIII PO3YMHEH] y BOJA1 PEUOBHHHU.
Hanpuxknazn, kondopmaiiis 61IKIB 1 CcTaOLIBHICTh KOJOITHUX PO3YMHIB CHIIBHO 3ajie-
’KaTh B/l BUJy Ta KUTbKOCTI MPUCYTHIX HOHIB.

Jlemo iHakie BiIOYBAa€TbCS AUCOLIAIlS €IEKTPOIITH, IKMH MICTUTD TOJISPHI MO-
nekynu (puc. 7). Monekyinu BOJH, SIKi IPATATYIOTHCS 10 Pi3HUX OOKIB MOJISPHOI MO-
JICKYJIH, COPUYUHSIOTH PO3XOKEHHS TMOJIFOCIB i€l MOJIEKyn — moJsipu3ariito. [loms-
pu3allis y CyKymHOCTI 3 KOJMBAJIbHUM TEIUIOBUM PYXOM CIPUUUHSIE PO3Ma MOISIPHOT
MOJIEKYJIU Ha 10HU. SIK 1 B MONEPEIHhOMY BUIIAJKY, 111 10HU T1paTyHOThCS.

A\ A Y 4 \ Y4 ?sd

CDETHD — D@D — ()@ + @O

PN AN AN TN

Pucynok 7 —Cxema enekrponituunoi aucouianii xsopoBoaaio HCly BogHoMy po3unHi
1 —mossipra monekyna HCI, orouena Moiekynamu BOH;

2 —posmnaz nossipaoi mosiekyan HCl Ha ioHw;

3 —rigparoBaHuii KaTioH (KaTiOH, OTOYCHHUIH MOJICKYJIaMH BOJIH);

4 —rigparoBaHui aHiOH (aHIOH, OTOYCHUN MOJICKYJIAMH BOJIH).

37



Cuaa esekTpoJitiB. KOHCTaHTH Ta CTyHmiHb QM COMiALIil

Enextpomnitu pi3HOIO MipOIO TUCOLIIOIOTH Ha 10HU. KiJIbKiCHO MOBHOTY Tepedi-

Ty TIpOIeCy JMCOIliallii XapakTepu3yoTh KoHcmanmoro oucouiayii (K,) 1 cmynenem

oucouiayii ., KU TOPIBHIOE BIAHOUICHHIO KIJTBKOCTI MOJIEKYJ €JIEKTPOJIITY, 110 Po-

3Majiucd Ha 10HW Yy PO3YMHI, 0 3arajibHOi KUIBKOCTI MoJieKyid. BenuunHa ctyness

JUCOIIIAI] 3aJIeKUTh BiJl IPUPOAN PO3UYMHEHOT PEUOBHMHU 1 MPUPOIU PO3UNHHHKA,

BiJl TemriepaTypu Ta koHieHTpaiii po3urHy. 0 < o < 1 a6o 0% < a < 100%.3a Benu-

YHHOIO CTYIEHS AMCOLIaIli y pO3UuMHAX 3 MOJIIPHOIO KOHIIEHTpAII€I0 €KBiBaJeHTa

0,1 mombp/t enekTpomiTe oaiIsA0Th Ha critbHI (o0 > 30%)i ciradki (o < 3%).

Enextpoaitu

Bona

Couai

OcHoBH:
pO3uuHHI (JTyTH)

HEPO3YMHHI
amdoTepHi
Kucaornu:
0€30KCUTEHOBI
OKCHUT'€HBMICHI

CuabHi
a > 30%

yCi1 pO3YMHHI

T1APOKCHUIIN JTY)KHUX 1
JTY’)KHO3EMEJIbHHX MeTa-
1B

HI, HBr, HCI
HCIQO,, H,SO,, HNG;

Caa0ki Ta cepeHbOI CHIIHN
a < 30%
H,O

HEPO3YHMHHI COJIi

BOJHUN PO3UMH amiaKy

BCl

BCl

HF, HS

H.SGs, HNO,, H,CO;,
H,SiO;, H3POy, H3BOs,
CH3;COOHTa 11111 opraniy-

Hl KUCJIOTH

3TiIHO 3 TEOPI€I0 EICKTPOJITUYHOI TUCOIAIli, Kucjaomu — 1e eIeKTPOIITH,

SK1 y TIpoIleci Jucomialii y BOAHOMY PO34YUHI AK KamioH YTBOPIOIOTH TIIbKH 10HU

INpporeny. Hanpuxman:

HNO; O H' + NO;.
baratoocHOBHI KUCIIOTH AUCOIIIIOIOTh CTYITIHYACTO:
Ier. H,SO, Of H' + HSO;;
Ilcr. HSO, Ui H + SO

3a mepmuM CTYIIeHeM THUCOITiallisl BiTOyBaeThCs OLIBII MTOBHO.

Ocnoeu — 11e CJIEKTPOJIITH, SIK1 y TMpoIeci AUcoIialli y BOJHOMY PO34YUHI AK

AHIOH YTBOPIOIOTH TUTHKY Tiapokcua-ionn OH .
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Hanpuxian:

KOH U@ K" +OH".

baraTooCcHOBHI OCHOBH JUCOLIIOIOTH CTYIIHYACTO!

I cr. Ca(OH) O Ca(OH) + OH;

Il cr. Ca(OH) Uf C&* + OH.

Cepeoni coni TUCONIIOIOTH 3 YTBOPCHHIM KaTIOHIB METally Ta aHIOHIB KHUCJIOT-
HOTO 3aJTUIIKY:

BaCl, @ B&" + 2CI.

[Tpu aucoriarii Kucaux coeil yTBOPIOETHCS KaTIOH METally Ta aHIOH KHUCJIOTO
KHCJIOTHOTO 3aJTUIIKY:

NaHCQ; Ui Na' + HCO;.

Mopansima mucoriaris iony HCO; (HCO; Bfg H™ + CO?) BinbyBaeThecs Haf-
3BUYaiiHO Majio. ToMy Mpu HAITMCaHHI 10HHUX PIBHSHB MU IIeH TTpoliec He PikcyeMmo.

OcHoeHi coni Tipu auCOINiaIi yTBOPIOIOTh TiAPOKCOKATIOH METally Ta aHiOH
KHACJIOTHOTO 3aJIHIIKY:

Cu(OH)CI B CuOH + CI.

Ioogitini coni npu qucortiaiii yTBOPIOIOTH MPOCTI 10HU:

KMgCl; Ui K*+ Mg™ + 3CI.

Komnnexchi coni TUCOIIOIOTH 3 YTBOPEHHSIM MPOCTOTO 1 CKIIaqHOTO (KOMILIe-
KCHOTO) 10HY:

Ks[Fe(CN)] Zfi 3K+ [Fe(CN)J*.

[Tponec aucorriaiiii € 3BOpOoTHUM. TOMY IS HBOTO, SIK 1 sl OyAb-SKOTO 3BO-
POTHOTO MPOIIECY, MOKHA 3aITMCATH KOHCTAHTY PIBHOBArH, sIKa B I[bOMY BHUIIAJKY Ha-
3MBA€THCSA KOHCTaHTOIO Aucomianii K,. Hanmpuknan:

CH3;COOH g H" + CH,COO

_ [H*][CH3COO]
8 [CH,COOH]

Benuunna K, 3a1€XUTh TUIBKHU Bl IPUPOIN PEUOBHH 1 TEMIIEPATYpH.

K

Jlns cradkux enekmpoiimie 3B'130K MiXK MOJIIPHOIO KOHIICHTpAIIi€to (¢), CTy-
neHeM jaucoriarii (o) 1 KoHcTaHTorO aucomiaiii (K,;) Mae BUTIIS;
_clm?
*1-a
i€ ¢ —MOJISIPHA KOHILICHTPAITS JICKTPOJIITY, MOJIB/JI;

0, — CTYMiHb AWCOIIAII].
Lle piBHSHHS € MaTEMaTHYHUM BUPA30M 3aKOHY po30aBieHHs OcTBambaa.

39



JU71st GUIBIIOCTI CIAOKKX €JEKTPOITIB o <<1, ToMy piBHSIHHS MOXHA CIIPOCTHTH:

o . _IK
K,=ca’, 3Blaku O = A,
c

Lle piBHSIHHS BHpaka€ 3aJ€KHICTh CTYIEHS AUCOIAIl] CITaOKOro eIeKTPOTITY
BiJ KOHIIeHTpaIii (i3 301IbIICHHSIM KOHIEHTPAIlli pO3YMHY CTYIiHb JUCOIIAII] eIeK-
TPOJITY 3MeHIIY€eThCsI). [TiIBUIIIEHHS TeMIIEpaTypy MPU3BOANTH JI0 301JIBIIICHHS CTY-
[IEHS QUCOIaIl.
st pozuunie cunvnux enexkmponimie piBHsHHS OCTBajgbla 3aCTOCOBYBATH
He ModcHa. ]I XapaKTEepUCTUKH BIACTMBOCTEH IHMX PO3YMHIB KOPUCTYIOTHCS IIO-
HATTAM akmuerHocmi a(3aMicTh KOHIICHTPAIIIT).
a =fc,
JI€ a —aKTUBHICTD 10HA;
¢ — (akTUYHa KOHLIEHTpALIis;
f —koediIieHT aKTUBHOCTI (BHOCHTD IOIIPABKY HA B3a€EMO/III0 MIEBHOIO 10HA
3 HaBKOJIUIITHIM CEPEIOBHUIIICM).
Jlnst mysxe posoasiieHnx po3unHiB f = 1ia =c.
KoediliieHT akTHBHOCT1 MOYKHA pO3paxyBaTH 3a PIBHIHHSIM
lg f =-0,52J1,
7€ Z —3apsi 10Ha,
I —i0HHA cHJia PO3UMHY, SIKa BU3HAYAETHCS K TIOJOBHHA CyMHU MOOYTKiB KBaJ-
paTiB 3aps/iB 10HIB HA IXHIO KOHLIEHTPALIIIO

I =%Zci zZ’.

XiMigH1 peakiii, o BiI0YBarOThCS MiXK PO3YMHAMHU €JICKTPOJIITIB, MOXKHA 30-
OpaXyBaTu y BUIJISIII MOJICKYJISIPHUX Ta 10HHUX PIBHSHb.

Hanpuxian:

BaCk + Na&SO, = BaSQ! + 2NaCl norexkynsapne pienannsn),

Ba®" + 2CI + 2N& + SO = BaSQ! + 2N& + 2CI (nosne ionne pienanns);

Ba®" + SO = BaSQ! (ckopouene ionne pisnanns).

[Tpu ckiagaHHi 10HHOTO PIBHSHHS B MOJICKYJISIPHOMY CTaHi 3aJIMINAal0Th OCall,
CJIa0KUM eIEKTPOJIIT 1 JIETKY CHOIYKY.

Hanpuxian:

NaOH + HCI = NaCl + HO (monexynspHe piBHSHHS);

Na' + OH + H" + CI'= Na + CI" + H,O (moBHe ioHHE piBHSAHHS);

OH + H" = H,O (ckopoueHe ioHHE PiBHSHHS).

CaCQ + 2HCI = CaC} + H,O + CQt (MonekyJsipHe piBHSIHHS);
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CaCQ + 2H" + 2CI = C&" + 2CI + H,0 + CQy1 (moBHe ioHHE piBHSHHs);
CaCQ + 2H' = C&* + H,0 + CO (cxopoueHe 10HHE PIBHSHHS).

KosiraTuBHi BJ1acTUBOCTI PO34YHHIB €JIEKTPOJIITIB.
VY po3uHMHAax €NeKTPONITIB Ii BIACTUBOCTI OyAyTh BUpaXKeH1 OUIbII sicKpaBo. Y Qop-
MyJiax JUIst pO3PaxyHKIB 3'SBUThCS i30moniunuit Koegiuiecnm Banm-Ioghgha (i):

i=1+a(k-1),
Je O —CTYIiHb JUCOITIallii;
K — KiIBKICTB 10HIB, Ha SIK1 JUCOIIIIOE OJTHA MOJIEKYJIa €JCKTPOIITY.

Hanpukman:
Al (SQ); — 2AI*" + 35O, k = 5.

1. 3nusicennsa mucky nacuuenoi napu Hao po3YUHOM:.

Ap_  in(X)  _ im(X)/ M(X)

P, In(G)+nY) in(X)/ MX) +rtY)/ MY)

2. 3HuUdCeHHA meMmnepamypu 3aMep3anHa.

—t o t—; _ m(X) @000
At = to —t = i[KDB(X)= i K M (X) TY)
3. Iliosuwenns memnepamypu KUninna.
—t_t —: _  e_M(X) 1000
Aty =t —to = ilEB(X) I[E—M 00 mY)
- . _. _ 5 Mm(X)
4. Ocmomuunuit muck. Py, = il6(X)[RT = | RT.
) (XY,

4.5 Incouianis Bogu. BoaHeBui MOKa3HUK
Bona — gyxe cinabkuii e1eKTPOIIT, SKUH 4aCTKOBO JUCOIIIIOE 3T1IHO 3 PIBHSH-

HAM:
H,O B H™ + OH
K, =% = 1,810"° (mpu 25°C).
[H,O] 3anmuraerbes cTanow BEIHUYUHOI.
Tomy K, [H.O] = const = 10"
[H*][OH] = 10 —ionnuii do6ymox eoou.
V uncriit Boai [H] = [OH] = 107" Mois/1 —HelTpanbHe cepeoBHILE.
Skmo [H*] > [OH] (manpukiaz, [H] = 10°°, 107 monbs/1) — kucie cepenoBHuie.
Skimo [HY] < [OH] (mampuxmaz, [H'] = 10° 10 mons/n) — nyxHe cepenosuie.
3pyuHillie OrepyBaT He KOHIEHTpaLisIMH 10HIB (y’ke Maji ApoOoBi yucia), a

norapuMaMu UX BETUINH.
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pH — 600nesuii noxaznuk — 6io' emuuil decamrkosuit no2apum pieHosa)rcHoi
KOHUuenmpauii 2i0pozen-ionie:

pH = —Ig[H"].

AHaJIOTIYHO BUKOPUCTOBYIOTH BiJl'€MHHUI JECATKOBUH Jorapu(M piBHOBAXKHOI
KOHIICHTpAIIiil T1APOKCUI-10HIB:

pOH = —Ig[OH"].

pH + pOH = 14.

Sxmo [H] = 107, to pH = -Ig10" = 7.

Tomy B HeliTpanbHOMY BOAHOMY po3unHi PH = 7,B kucnomy — pH< 7, B myx-

HOMYy — PH> 7.
HeWTpansHe
KWCne cepefoBvLye ny)»He cepegoenule
CHNbHOKKCRE cnabo- cnabo- CHAbHOMYXHE
KMcne nywHe

.
0 1 2 34 & 5 7 8 g 10 11 12 13 14

Pucynox 8 —Bonna mkana pH

4.6 'inpoi3 conei

CrnoBo "rimposmi3" OykBaJbHO O3HaA4ae "po3kiamanHs Bojoro". [igpomizom Ha-
3MBAETHCS yCSIKa B3aEMOIisI PSYOBHUHU 3 BOJOK OOMIHHOTO XapakTepy, MiJ Jac SKoi
CKJIQJIOB1 YaCTMHHU PEUYOBHUHU 3'€JHYIOTHCS 31 CKJIAJJOBUMHU YacTUHAMU Boau. ['iaposmi-
3yBaTUCSA MOXYTh XIMIYHI CIOJYKH PI3HUX KJIACIB. COJIl, BYTJICBOJAM, OIJIKH, €TEpH,
€CTEepH, KHUPH, TOIIIO.

[Maponi3 comi € pe3yabTaTtoM B3aeMOJIIi 10HIB COJIl 3 MOJIEKYJaMHU BOJIH, IO
YTBOPIOIOTH iX TiApaTHI 0O0JIOHKH.

Peaxiiist 0OMiHy MK 10HAMU PO3YMHEHOI COJII Ta 10HAMH BOJH, BHACHIIOK SKO1
YTBOPIOETHCS CIIA0KUMN €IEKTPOIIIT, HA3UBAETHCS 2I0POJIi30M COli.

BinburicTe peakiiit Tiapoi3y —3BOpPOTHI:

NH,CIl + HOH U NH,OH + HCI,

a00 B 10HHOMY BUTJISIAI:

NH; + HOH U NH,OH + H'.

Pb(NQ); + HOH @@ Pb(OH)(NQ) + HNO;,

Pt + HOH U@ Pb(OHY + H".
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SIKIII0 OCHOBA YW KHCIIOTA, [0 YTBOPIOIOTH Cijlb, € HE TITbKUA CTAOKUMH €JICKT-
poJiiTamMH, ajie i MaJoOpO3YMHHUMHU a00 HECTIHKUMHU 1 PO3KIAAAI0ThCS 3 YTBOPEHHSIM
JIETKUX MPOYKTIB, TO B IIbOMY BHUIIAJIKY T1POJIi3 COJII Mepedirac He3BOPOTHO:

Al,S; + 6H,O0 — 2AI(OH)3l + 3H:ST,

3MaTHICTh COJied TiapoJIi3yBaTUCS 3aJIeKUTh BIJ BJIACTUBOCTEH 10HIB, IO
YTBOPIOIOTH CiJib, 1 BiJ] 30BHIMIHIX (haKkTOpiB (TeMmnepaTypH, KOHIICHTPAIlil PO3YUHY).

Biocymmuicmo 2ioponi3y e po3uunax conei

Coui, yTBOpeHi cuinbHUME KuciioTamu i cmuibHuMu ocHoBaMu (NaCl, KNG;,
BaCh, K,SOy, NaCIQ, toiio) He migmaroTbes rigposisy. [Ipu po3urHeHHI y BOI BO-
HU PO3MAJal0ThCS HA KaTIOHU CUJILHUX OCHOB 1 aHIOHH CHJIBHHMX KHUCJIOT, SIK1 HE 3/1aT-
HI MPU B3a€MO/II1 3 BOJOK YTBOPUTH MOJIEKYJIH CIIa0KUX €IeKTPOoIiTiB. BoaHi po3uu-
HU TaKHUX COJICH MaroTh HEUTpabHy peakilito cepenosumma (pH = 7).

T'ioponiz 3a kamionom

Comi, yTBOpEHi CTaOKMMU OCHOBAMH 1 CUJIBHUMHU KHUCIIOTaMH, T1APOTI3yIOThCS
3a KaT10HOM:

NH,CI + HOH 2 NH,OH + HCI,
a00 B 10HHOMY BUTJISIIL
NH; + HOH O NH,OH + H'.

IMaponi3z comel, 10 ckiIaay SIKMX BXOJATh OaraToBaJieHTHI KaTiOHH, Iepedirae
CTYIIHYACTO Yepe3 CTafil yTBOPEHHsI OCHOBHUX COJICH:

I cr. CuCh + HOH O Cu(OH)CI + HCI;

CU*" + HOH U Cu(OH) + H'.

IT cr. Cu(OH)CIl + HOHZ > Cu(OH), + HCI;

Cu(OH)" + HOH U Cu(OH) + H".

VY Takux BUMAAKaxX TiAPOJIi3 Maike TOBHICTIO MPUIUHSIETHCSA Ha MEPIINX CTa-
nisix (HaxonuueHns ionis H' 3mimnye piBHOBary B 6ik BUXiJHHX PEUOBHUH).

binbm moBHOMY TiApoi3y cripusie po30aBiIeHHs PO3YMHY 1 MIJBHUIICHHS TEM-
nepatypu. (Y TakoMy BUMaJIKy MOKHA BPaxOBYBAaTH TiAPOIII3 1 32 IPYTHM CTYIICHEM).

Bonni po3unHu coseid, yTBOpEHHX CIaOKUMHU OCHOBAMHM i CHIIbHUMH KHCIIOTa-
MH MaroTh KUCITy peakiiiro cepeaonuiia (PH< 7).

T'ioponiz 3a anionom

Comi, yTBOpEHi CTa0KMMU KUCIOTaMH 1 CUJILHUMH OCHOBAaMH, T1APOTI3yIOThCS

332 AaHIOHOM:

CH;COONa + HOH [ CH;COOH + NaOH;
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a00 B 10HHOMY BUTJISII:

CH;COO + HOH U CH;COOH + OH.

Orxe, 1oHu CH;COQO sk 10HH c1a0KOI KUCIIOTH B3a€EMOIIIOTH 3 BOAOIO, BIATS-
I'YIOTb BiJ Hel [iJporeH 1 yTBOPIOIOTh CIIa0KHIA €JICKTPOIIT (alleTaTHY KUCIIOTY).

[Naposmi3 coneit, 10 CKiaqy SKUX BXOSATH OaraTOBaJICHTHI aHIOHH, mepedirae
CTYMIHYACTO:

I cr. K;CO3 + HOH Dy KHCO; + KOH;
COF + HOH Qg HCO; + OH.
Il cr. KHCO; + HOH U H,CO; + KOH;
HCO; + HOH O H,CO; + OH
3a Ipyrum CTyMNeHeM TipoJii3 BiI0YBA€ThCS 3HAYHO MEHIIIO MipOIoO.
Boani po3unHu cosei, yTBOpEHHUX CIaOKUMHU KHCIOTaMH 1 CUJIbHUMH OCHOBA-
MU, MalOTh JIy’)KHY peakilito cepenosuina (pH> 7).
TI'ioponi3 3a kamionom i anionom
Comi, yTBOpeHi c1a0KUMHU OCHOBAMH 1 CJIAOKUMHU KUCJIOTaMH, T1APOTI3YIOThCS 1
3a KaTioHOM, 1 3a aHIOHOM. ['171posti3 Moke BiAOyBaTHCS 3HAYHOIO MIpOIO:
CH;COONH, + HOH U CH;COOH + NH,OH.
Peaxiiist po34nHiIB TaKMX COJIEH 3aJISKUTH B1Jl BITHOCHOI CHJIM KUCJIOTH 1 OCHO-
BH, sIKi yTBOprumcs (BiJ X KOHCTAHT Aucolialii). Po34uuH arneraty aMoHir0 Ma€e Hel-
TpaJIbHy peakiiro cepeaonuiia, ockiabku K,(CH;COOH)= K,(NH,OH)
Skmo K,(ocHoBu) > K (kucnotu), To pH > 7, y Bumagky K,(ocHoBH) <
< K (xkucmorn) — pH< 7.

3mina pH npu po3unHeHHi coJieii y Boai

Cinb yTBOpeHa Boanwuit po3unH coii
KHCJIOTOI0 OCHOBOIO cepe0BHIIIE pH

CHJIBHOIO CUJIBHOIO HeHTpanbHe 7
1 CUJIHHOIO cJ1abKo10 KHCTIe <7
2 c1abKor0 CUJIBHOIO Ty>KHE > 7
3 ci1abkoro (ajre CUITh- C1a0KOI0 KHCIIC <7

HiIlIe BiJl OCHOBH)
4 ci1abKoro (aye CHITbHI- Ty>KHE >7
III€ BiJl KHCJIOTH)

5 OJIHAKOBO CITAOKUMU MpPaKTUYHO HE-  ~ 7

TpajibHe
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KinbkicHO rijiposti3 OIiHIOIOTh 3a CTYIIEHEM 1 KOHCTAHTOIO T1JIPOITi3y.

Cmyninsb 2ioponizy oka3ye 4acTKy TiApOTI30BaHUX MOJICKYJ 1 BU3HAYAEThHCS
BIJIHOIIIEHHSIM K1JIBKOCTI MOJIIB COJI, IO MiAAaIMCS TIAPOII3Y, 10 3arajibHOI KUJIBKOC-
Ti MOJiB coii. CTymiHb TiApoi3y 3al1eKUTh Bl MPUPOAU COI, il KOHIIEHTpaIli 1 Te-
MIIEpaTypy pO34MHY. [3 po30aBICHHIM i1 MIABUIICHHIM TEMIIEpaTypH PO3UUHY CTY-
MiHb TIAPOJI3Y coiii 3pocTtae. [loBHIE XapakTepusye TiAPOTi3 KOHCTAHTA T1APOITi3y
(K}), ixa € KOHCTAHTOI PIBHOBArM BIIHOCHO PEaKIii I1IpoJIi3y.

Hampuknaz, nns CH;COONa,rinpoi3 skoro Bii0OyBa€eThCS 32 PiBHIHHIM

CH;COO + HOH U CH;COOH + OH,

3T1JIHO 13 3aKOHOM JIii Mac, MOKHA 3aMKcaTd KOHCTAHTY TiApodizy K, y Takomy
BUTJISII

~ [OH‘}[CH3COOH] L Ko

"~ [CHCOO] ' K,(CH,COOH"

3a mpuniumniom Je Illaren'e, B pas3i mogaBaHHS KUCIOTH piBHOBAra peaxiiii ri-

POJIi3y 3MICTUTBCS Y HAPSIMKY BHXIJHHUX PEYOBHH, a B pa3i JoAaBaHHS Boau (po30a-
BJICHHS PO3YHMHY) — Y HANPSIMKY MPOAYKTIB PEAKIIii.
KHZO

s NH,Cl K = K_(NH,OH)

Kio
(CH,COOH) K, (NH,0OH)

st CH;COONH, K_= K

4.7 bBy¢depHi po3unnun

Bydepunii po34yuH — BOJHUN PO3UHH, 1110 MICTUTh CIIOIYKH, K1 IPOTUCTOSATH
3HayHii 3MiHI PH npu 101aBaHH1 HEBEIMKOT KUTBKOCTI KUCIIOTH 200 OCHOBH, 200 MpH
PO3BEICHHI.

Bydepni po3unHM BUKOPUCTOBYIOTH I MIATPUMaHHs ctanoro PH cepenosu-
ma. BoHn Takoxk BXOIATH 10 CKJIaQy BEIMKOI KUIBKOCTI IPOMUCIOBUX TOBapiB, Ta-
KHX SIK JIeIK1 MeIMYH1 TpenapaTH, 3aco0H IS AOTUIATY 3a MIKIPOKO 1 BOJIOCCAM TOIIIO.
Bbydepni po3unnu HeoOXiaH1 11 3a0€3MeUeHHs] TOMEOCTa3y KMBUX OPraHi3MiB, Ha-
npukian, PH KpoBi TOIUHN TIATPUMYETHCS HA CTAJIOMY PIBHI, ONTUMAIBHOMY IS
TpaHCIOPTY KUCHIO (0Ju3bK0 7,4),3aBAsIKH KIJIbKOM Oy(hepHUM CHCTEMaM

3a3Buuaii OydepHi pO3UMHA MICTAThH CIA0Ky KHUCIIOTY Ta CUTb, SIKa MICTUTh aHi-
oH miei kucnoru (Hanpukiaag, CH;COOH / CHCOONa),ab0 ciiabky OCHOBY Ta Cijib,
sika MICTHTB KaTioH i€l ocHoBH (Hanpukian, NH,OH / NH,CI).

bydepHi po3unHM 0JepKYIOTh MIPH YaCTKOBIM HeHTpami3allii ciabkoi KUCIOTH
CHJIBHOIO OCHOBOIO, 200 cJTaOK0i OCHOBH CHUIIBHOIO KHCIIOTOIO.
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BonneBuii mokazuuk pPH OydepHOro po3duumHy, SKHH MICTHTh CJIAOKy
kucnoty HA Ta cinb, sika MICTUTh aHIOH I1€1 KUCIOTH A~, MOKHO po3paxyBaTH 3a pi-
BHsIHHSIM [ eHnepcoHa-Xacenb0anpxa:

[H™]=Ky(HA) é[%] = K, (HA) fliHeroTn)

c(com)
ne Ky(HA) — xoncranTa aucomianii ciadkoi kucnotu HA,
[HA], [A 7] — piBHOBa)KHI KOHIICHTpALIii CJTa0KOT KUCIIOTH Ta aHIOHA IIi€T KUCIIOTH;
c(xkuciotn), c(coi) — BUXiTHI KOHIICHTpAIIl KUCJIOTH 1 COJTI.
[A°]
[HA]

c(comi)
c(kucmotn) '

pH=pK;(HA) +Ig = pK;(HA) +1Ig

ne pKy(HA) = —lgK(HA).
pH 6ydeproro poszunny, sikuii MicTUTh ciabky ocHoBy BOH Ta cinb, sika
MICTHUTB KaTioH i€ ocHoBM B*, MoskHa po3paxysatu:

[OH]=K,(BOH) éi%;] = K , (BOH) CflocHosn)

c(com) '
ne K;(BOH) —xoncTanTa qucomiarii cnadbkoi ocanosu BOH,;
[BOH], [B'] — piBHOBa)kHi KOHIeHTpaLii c1abKkoi OCHOBU Ta KaTiOHa Ii€i
OCHOBH;
c(ocHoBm), c(coi) —BUXiIHI KOHIICHTPAIlii OCHOBH 1 COJIi.

- c(comi) —14.
pOH pKﬂ(BOH)+I97C(OCHOBH),pH 14-pOH,

4.8 TBepaicTs BOIM
[ToHATTST TBEpOCTI BOJM MEPEBaAXXKHO BHU3HAYAIOTh BMICTOM KaTiOHIB KaJIBIIiIO

(Ca2+) 1 Margiro (Mgz+), X04Ya BCI JIBOBAJIEHTHI KATIOHW TI€0 YU IHIIOK MipOIO
BITUBAIOTh HA TBEPAICTh BOAU. OCKIIBKH 1X «BHECOK» y TBEPAICTh Mi3epHuil, CTaH-

JapT MOAA€ TaKe MOHATTS. TBEPICTIO BOJAW HA3MBAIOTh CYKYIHICTh BJIACTUBOCTEH,
110 3yMOBJICH1 KOHIICHTPAITIEI0 B HIM JTy’)KHO — 3€MEJIbHUX €JIEMEHTIB, MEPEBAXKHO 10-

HiB KaJIbIIiI0 (Ca2+) i MarHiro (Mgz+).
Po3pizHsoTh kapOOHATHY, HEKapOOHATHY, KaJlbIIEBY, MarHi€eBy Ta 3arajbHy
TBEPICTb.

Kap6onaTtna tBepaicts (7,) 3yMOBJICHA HAsSBHICTIO y BOJI TiIpOKapOOHATIB
kanbuito Ca( HCQ,),, marnito Mg(HCO,)

TUMYacOBOIO, TOMY 110 KapOOHATHOI TBEPAOCTI BOAU MOXKHA MO30YTHCS CIOCOOOM

3amiza Fe(HCQ),. Ii me HaszmBaroTh

2’ 27

KU SITIHHA.

46



Hekap6onarna TBepaicTh (Tyk) 3yMOBIICHA HASBHICTIO KaJIbIIIEBUX T4 MarHi-
eBux cojseii cunpHux kucnor (CaCl, MgCl,, CaSQ, MgSQ,). Ii me nasusarots

MOCTIHHOIO TBEPICTIO.
KanbuieBa tBepaicth (7¢,) 3yMOBJICHA HAasBHICTIO COJICH KaJIbIIiIO.
MarnieBa TBepaicThb (7\g) 3yMOBIIEHA HasABHICTIO COJICH MarHio.
3araabna TBepaicTh (7,,) - 11 CyMa KaJbI[i€BOI 1 MarHi€Boi TBEPAOCTI:
T3ar:TCa+TMg, abo T3ar:TK+THK
KinekicHO TBEepICTh BOAM BU3HAYAIOTh CYMOIO MOJISIPHUX KOHIICHTpAIliH €KBi-
BaJICHTIB 10HIB KaJIpLil0 1 MarHito. OUHUI BUMIPY TBEPAOCTI BOAU — MIJIIMOJb Ha

mitp (MMoJI/n):

N(fe (Ca™)Ca™) | n(fe (Mg* )Mg™")
V(H,0) V(H;0)

m(X)
M (fers (X)X) IV (H,0)

T =

[1000 (Mmob/m),

abo T=

[1000 (Mmob/m),

e N(fu(CE)CEY), N(fos(Mg*IMg*) — KiNbKiCTh PEUOBUHU €KBiBaICHTA iOHIB
KaJIbI[it0 a00 MarHito (abo ix coJeit), MOJIb;
mM(X) —wmaca ioHiB Kaiblio a0o MarHiro (a0o ix comeil), r;
M(fes(X)X) — MomsipHa Maca ekBiBaJieHTa 10HIB KaJiblifo a00 MarHiro (abo ix
coieit), r/MoJib;
V(H,0O)— 06’ em BoH, .
3rigHo 3 'OCT 2874-82n715 MUTHOI BOJIU 3arajibHa TBEPIICTh MOBUHHA OYTH
He Ourbiie 7 mmoub/it. 3rigHo 3 JJCAHITIH 383—963aranpHa TBepAiCTh BOJIU Bi-
JTHOCUTBCSI 70 TIOKa3HUKIB (h1310JIOTIYHOT TTOBHOILIIHHOCTI BOJM 1 Mae OyTH B
Mmexax 1,5—7mr—exB/n (MMoIb/i).

Jl7ist oM’ SIKIIEHHST BOAW BUKOPHCTOBYIOTH Pi3HI METOAM, OCHOBHUMH 3 SIKUX €
TEPMIYHUHN, peareHTHUN 1 10HOOOMIHHHUH.

TepmiuHe moM’ sikIIeHHsI 3aCHOBAaHE Ha HarpiBaHH1 BOJM, ii JUCTHIIAIIT abo
BHMOPO’KYBaHHI.

PearenTHe mnoM sIKIIEHHsSI BOAU 00’ €IHYE METOIH, CYTh SKUX TOJSITAE y
3B’ s3yBauHi ioniB Ca®* i Mg peareHTaMy y HEPO3UMHHI PEYOBHHH, IO JTETKO BHIA-
JITFOTHCS 13 BOJIH.

Tonnnii 00MiH 3acHOBaHUI Ha (UIBTPYBaHHI BOAU KpPi3b CIEILIAIbHI MaTepia-
mu (iowiTH), siki o6MiHo0TE o Na' i H', mo Bxomsth 10 ix ckmany, Ha ionn Ca®*
1 I\/|92+, SIK1 MICTSITBCS Y BOJII.
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Tema 5 ByraeBoaHi (rizpoxkapooHn)

ByrneBoani — 11¢ HaAWMOMIMPEHIIMIA KJIAC OPTaHIYHUX CIIONYK, MOJIGKYJIH SIKHUX
MicTaTh Juiie atoMu Kap6ony Ta [Migporeny. Lli cromyku BifirparoTh BEIHMYE3HY
pOJIb, TOMY L0 BOHU € OJIHUM 3 OCHOBHHX JIKEpeIl €Heprii.

BinburicTe ByrjaeBOHIB OTPUMYIOTH 3 MPUPOJHOTO Ta3y, HaTH, KaM'THOTO BYTULIsS
To1o. [lesiki 3 HUX — HalOIbIII CKIIAAHI —MOXYTh OyTH OTpUMaHI B pe3ysbTaTi Oara-
TOCTaIIHHOTO OPTaHIYHOTO CHHTE3Y.

|_
C\
FCQC/CH
l_

3aranpHa opmyia ByrieBoaHiB CyHy,. 3anekHO B CTyneHs HACHYEHOCTI (CITiB-
BiTHOIIEHHS N Ta M) BymIeBoAHI auiaTh Ha HacwueHi (C,Hyn.p) 1 HeHacwdeHi
(m<2n+2)

Byraesoani
HACHYeHi HEeHAaCH4eHi
HaTPUKJIIAI, HaTIPUKJIIAI,
CH, - meTasH, C,Hy - eren (eTuien),
C,Hg - etan, CoHy, - etun (anermien),
C4H1g - OyTan CgHg - 6enzon

B manomy po3mini My po3riiiHEMO OyJ0BY HACHUEHUX i HEHACHYCHUX BYTJIECBOJI-
HIB 1 XIMI4H1 peakiiii, mpuTaMaHHi XIMIYHOMY KJIacy IIUX PEUYOBUH.

3 MeTOo10 po3MIsiAy OyIOBH BYTJIEBOJHIB HEOOXIAHO PO3TJSHYTH €JIEKTPOHHY OY-
noBy aroma Kapbony. Atom KapOoHy Ha 30BHINIHROMY €HEPreTMYHOMY PiBHI Mae
YOTUPH E€JIEKTPOHH, Y CTaHi 30y/UKCHHs 3[aTC€H yTBOPIOBATH MAKCHUMAIIBHO YOTHUPH
KOBAJICHTHI 3B'S3KU:

C Cc

T T 30y/IsKeHHS T T T

(11 | I

H H
-(.3- + 4He — H:C:H a6o H—C:Z—H
° H H

Pucynok 9 —Enektponna 6ynosa aroma Kap6ony

Ta YTBOPEHHS KOBAJICHTHHX 3B'A3KiB 3 aTOoMOM [inporeny
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VaBimo, mo atom KapOoHy yTBOprO€ 4OTUpH KOBAJIEHTHI 3B'SI3KK 3 aTomamu ['11-
poreHy, Toai Mu oTpuMaeMo Mosiekyiry metany (CH,;) — mepmioro npeacraBauka psi-
Iy HACUYCHHUX BYTJIEBOJIHIB. MOJIEKyia METaHy HE € MJIaHAPHOK0, TOMY [0 YOTHPHOM
aTomam [imporeny, KOOpAMHOBAaHUM HaBKOJIO0 atoMa KapOoHy, eHepreTHuHO BUTITHO
3HAXOJIUTUCH HAUOIIBII BIIIaJICHO OJWH BiJl OJJHOTO. Taka CTPYKTypa peami3yeThCs y
TeTpaeapuuHiii OyI0Bi:

H

G..,..J.....f.-m
}l//// v
_ H

TETPAEIP

a 0

Pucynok 10 —IIpocropoBa OymoBa MOJIEKYIH METaHY

BaxxnmBoro ocobnuBicTio aroma KapOoHy € 37aTHICTh YTBOPIOBATH MillHI KO-
BaJICHTHI 3B's3KM 3 1HIIUMHU aTomMamu KapOony. Cij 3a3HauuTH, 111 OCOOIMBICTH €
JOCUTH YHIKaJIbHOIO, MPUTAMaHHOIO came atomaM KapOoHy, i 3yMOBIIO€E yCIO Pi3HO-
MaHITHICTh OPraHIYHUX CIIOJIYK. ATOMH JCSKUX 1HIIMX ejaemeHTiB (S, Se, R T1.1.) Ta-
KO 3/1aTHI YTBOPIOBATH TaKi 3B'SI3KH, aJie¢ BOHW MEHII CTiWKi, TaKi CIIOJYKH HE Ma-
I0Th Ti€T PI3HOMAHITHOCTI, 1110 Y CIIOJIYK 3 KapOOHOBUMH JIAHITIOTAMH.

HaitnpocTimoro Mosnekysoro, mo Mictuth oauH C—C 3B'S130K € MOJIeKya eTaHy —
JPYroro MpeCTABHUKA PsiTy HACHYEHUX BYTJICBOIHIB.

H H
H:C.:C +H H—(|j—(|j—H . AwH
L N ] e e H\
H H H H H H

Pucynok 11 —EnekrponHa, CTpyKTypHA Ta MPOCTOPOBa (GOPMYIIH €TaHy

BaxxnmBoro 0co0nuBICTIO OYIOBH BCiX CIOJIYK, IO MICTATh oguHapHuil C—C
3B'SI30K, € HASBHICTh BUIBHOTO OOEpPTaHHS HABKOJIO I[LOTO 3B'A3KY, SIKE MOXe OyTH
3aMOpOJKEHE 3HIDKEHHSM Temmepatypu 10 Minyc 80°C.

BUIBHE
obepTaHHs
H H
\\\\\\ H

Wy

H H
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Oxpim metany (CH,) i erany (CoHg) MokHa moOyayBaTH CTPYKTYpPH I1HIIHX
MpeICTaBHUKIB TOMOJIOTIYHOTO PSIy allkaHiB, 00 HACUYEHUX BYTJIEBOJHIB, HOJAI0UN
nociiaoBHo rpyny —CH—:

| I T

H—C|—H |:> H—(|:—(|:—H |:> H—(|j—(|j—(|j—H [:> it
H H H H H H
METAH €TaH HpOHaH

['omon0oraMu BBaXaroTh CHOJYKH, 1[0 MalOTh MPUOJIM3HO OJTHAKOBY OyAOBY Ta
HaJIeXaTh A0 OJHOTO KJIACy CIOJIYK, ajie 3a CTPYKTYPOIO BIIPI3HSIOTHCS OJHA BiI OJI-
HOT Ha OJIHYy, a00 kibka —CH,—rpyn. Takum ynHOM, MeTaH, €TaH, MpoIaH, H-OyTaH €
TOMOJIOTaMH, & PSIT HACHYEHUX BYTJICBOIHIB HA3UBAIOTh TOMOJIOTIYHUM PSIIOM.

3BUYaiiHO, HaBEACHUM MIAX1 10 MOOYJOBH TOMOJIOTIYHOTO PSAY CIOJIYK HO-
CUTh CyTO (OpPMAIIbHUNA XapakTep W HE HAJCKHUTh 10 CIOCOOIB TMPEmapaTHBHOTO
OTpUMaHHS opraHiuHux croiyk (rpyma —CH,— He € peareHTOM, SKMM MOXKHA 0yJ10 O
MOJIISITH HAa PEYOBUHY, 0O OTPUMATH il TOMOJIOTH).

3BepHIMO yBary Ha crionyky C4Hio: Ha BiIMiHY Bij] OTIEpPEIHIX MPEICTABHUKIB
TOMOJIOTIYHOTO PsIIy ajKaHiB iCHye JBI okpeMi cronyku ckiany CsHig, sIKi MaroTh

BIJIMOBIAHY OYJOBY:
R
O
H l H
H H H H H—C—H
H-OyTan I|{ i30-0yTan
CH;—CH,—CH,—CH, CHs—‘(liH——CHs
CH;

bytaHn i 130-OyTaH € 130MEpHUMH CIIOJTyKaMH, MOJIEKYJIH KX MalOTh OJTHAKO-
BUH SIKICHUH CKiIaj (TOOTO CKIAAaroThCS 3 OJHAKOBHX aTOMIB), ajic pi3HY Oy/IOBY.
Jlye 4acTo 130MepaMH € CIIOJIYKH, 10 HaJeKaTh 0 PI3HUX KIJIACIB OPraHIYHUX CIIO-
JyK, BIATIOBITHO, BOHU MOXXYTh MaTH a0COJIFOTHO Pi3H1 XIMI4H1 BJACTUBOCTI.

®opmyi 1 Ha3BU MEPIIUX JECATH YICHIB TOMOJOTIYHOTO PSTYy alKaHiB (Tiib-
KH HEpO3TalyKeHi CTPYKTYpH, 0€3 ypaxyBaHHs 130MepiB) HaBeIeHO B TaOmii 1.
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Tabmumg 1 —I"omosnoriyHui psij aKaHiB

Emnipuyna
Hassa o CrpykrypHa ¢popmyJia Mr T.mn | T. kum.
opmy.Jia
Meran CH, T 16 -182 -162
e
HI:I \H
Ertan C,Hs HE Vs 30 -183 -89
H/C—C“;';’H
Mporan | CgHg VO 44 -188 | -42
n \]_{C; H
H-ByTaH C4H10 H\;‘-‘ H‘\\H 58 -138 0
A O
e N
EETE
g-ITenaran | CsHqo H\;j F{\\H F{\\H 72 -130 36
H/C\c,’,/c\ca/c\ﬁ
5 45
H-I'exkcan | CsHio “\;j H‘\” H‘ N 86 -95 69
H/C\cjc\cjc\ch
AT A ?
H-I'entan | CsH1o H\§ H‘\H H‘\H H‘\H 100 -91 98
H/C\C/C\C/C\C/C\H
i ds d
u-Oxtan | CsHiz DU RN 114 | 57 | 126
H/C\C/C\C/C\C/C\C/H
ERARARE
H-Honan | CsHi» H\E H‘\\\H H‘\\\H H‘\\\H H‘\\\H 128 -54 151
H/C\C’//C\C;/C\C:/C\C;/C\}
fo da g £
H-Jlekan | CsHqo H\:ﬂ H‘\\\H H‘\\\H H‘\\\H H‘j 142 -30 174
H/C\C/C\C/C\C/C\C/C
o da da

3 HaBeJeHMX JAAHUX BUAHO, IO 31 301JbIIEHHSIM MOJEKYJSPHOI MacH B PSLy
alikaHiB (30UIBIICHHSAM KUTBKOCTI aromiB KapOoHy) migBUIIYEThCS TeMIiepaTypa Ku-
MiHHA Ta TU1aBJeHHd. Tak, nepii YoTHpHU NpPeACTaBHUKU aJIKaHiB — a3y 32 KIMHATHOI
TEeMIIEpaTypH, A0 TOTO K METAH € OCHOBHOIO CKJIaJJOBOIO MMPUPOAHOTO Tasy.

[Iponan 1 6yTan MOXyTh OYTH BIJIHOCHO JIETKO TIEPEBEJICHI B PIAKUNA CTaH MpPH
301IBIICHH] TUCKY (Ha BiIMIHY BiJl IBOX MOIEPEIHIX MPEICTABHUKIB 3 MAJICHHKUMHU

MOJICKYJISIPHUMHU MacaMu), TOMY iX BUKOPHCTOBYIOTb B SIKOCTI 3pi/PKEHOTO Ta3y.
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[leHTaH € JETKO KUIUITYOK PiTMHOI0, TOMY MOKe OyTH BUKOPHCTAHUH K PO3-
YUHHUK 71 MAJIO TIOJIIPHUX PEUOBHUH.

B sikocTi pikoro najguBa BUKOPUCTOBYIOTh MaKe BCl PIJIKI aJKaHU Yy BHUTJISAII
CyMilliel, Hanpukian, OcH3uH € cymimmro ankaHiB Big Cs g0 Cg (Bkiarowaroun
po3ranayKeHi), Iu3eabHe MaauBo MiCTUTD ankaHu Big Co 10 Cg.

Cepen po3raiyXeHUX ajkaHiB OCOOJIMBY yBary Ciijl 3BEpHYTH Ha Tak 3BaHUU
130-0KTaH, TO0TO 2,2,4TpUMETHIITICHTAH.

3aMICHUK

,//
TOJIOBHUH

[H3C—C—y{1 CH—CH ]/ NIaHIor

& @

HazBa posranyxenux ankaHiB 3a HomeHkiaryporo [lUPAC 6ynyerbes Tak:

— HyMEPYEThCS TOJIOBHUI BYTJICBOJAHEBHI JIAHIIOT (0OMParOTh HAWIOBIIWI), B
JTAHOMY BHITQJIKY JIAHITIOT MICTUTH I'ATh aTromiB KapOony;

—  BKa3ylThb  TOJIOKEHHS  OpPraHiyHUX  3aMICHHUKIB  JIATUHCHKUMU
mudpamu (2,2,4),

— BKa3YyIOTh I'PEIIbKUMU YUCTIBHUKAMH KIJIBKICTh 3aMICHHKIB.
[300KTaH € eTaJOHOM y BU3HAYCHHI OKTAaHOBOTO 4Hcia. llei mapamerp xapakTepusye
JETOHAIIMHY CTIMKICTh MaJIMBA.

XiMi4Hi BJIACTHBOCTI

Posrnsmaroun XimMiuH1 peakilii Oyab-sIKOr0o KJacy OpraHIYHUX CIIONYK, CIiJ
3BEpHYTH yBary Ha KiacH(iKallilo peakiliii 3a TUIOM pPO3pPUBY 3B'SI3KYy, XapakrTep
peareHTy Ta XapakTep MepeTBOPEHbD.

Taxk, 3a TUIIOM PO3PHUBY XIMIYHOTO 3B'SI3KY peakIlii MO>KHA MOIUIUTH Ha 10HHI
Ta pauKaybHi.

Peakuii 3a THIIOM XiMIYHOIO 3B'SI3KYy

/

PaIMKAJIbHI e

A:B — Ae + «B A:B — A" +:B

B panukanpHHX peakiisx po3puB KOBAJECHTHOTO 3B'SI3KY BiOYBA€THCS TaKUM
YUHOM, 1110 KOXXKHOMY atoMy A 1 B BIZXoauTh JuIe OJUH 3 JIBOX €JIEKTPOHIB, TOOTO
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YTBOPIOIOTHCS YACTHHKH 3 HECTIAPEHUMHU €IIEKTPOHAMU — BUIbHI paaukanu. J{o pedi, B
OpraHiuHii Ximii MOHATTS "paauKai’ Ma€ JBa 3HAYEHHS. 3 OJHOTO OOKy, TaKk Ha3M-
BalOTh (hparMeHT MOJICKYIM (METHJI, €TUJI 1 Ta iH.), 3 1HIIOTrO0 — YaCTHHKY 3 Hecrape-
HUMU €JIEKTPOHAMH, II0 YTBOPIOETHCS MPH PAAUKATBHOMY PO3PHUBY 3B'SI3KY U ICHYE
OKpeMO TICBHHH Yac.

[Hmumi THI PO3pUBY XIMIYHOTO 3B'SI3KY mepeadayae, mo 3 atoMiB A 1 B nume
oauH (OUTBII EJICKTPOHETaTMBHUI) OTPUMYE €JICKTPOHHY Iapy, B pe3yJibTaTi 4oro
YTBOPIOIOTHCS JIBA 10HM — IO3UTHBHUI (kation A") i HeratusHuii (anion BY).

[omo ankaHiB, TO AT HUX OUTBIN XapaKTEPHUMH € MPOIECH 3 PaTuKaIbHIM
PO3pUBOM XIMIYHOTO 3B's3Ky. Lle 3yMoBieHe, 30kpeMa, HU3bKOIO MOJIIPHICTIO 3B'SI3-
kiB C-C Ta C-H, 110 poOUTh 10HHUI PO3PUB 3B'SA3KY CHEPIETUIHO HEBUT1THUM.

Tax, BioMo, 110 aJTKaHM 3AaTHI XJIOPYBATUCS B Ta30Bii (a3i 3a cXeMOIo:

hv
CHy+Chb — > CHCI + HCI
hv
CH3C| + C|2 —_— Clelz + HCI
hv
CH2C|2 + C|2 —_— CHQ:J + HCI

CHC|3 + C|2 ﬂ’ CQ‘ + HCI

HeoOxiaHO 3BepHYyTH yBary Ha yMOBH IpoBeieHHs peakiii. [lepedir peakiii 3a
YMOB OTIPOMiHEHHS BKa3ye Ha paAUKaIbHUN XapaKTep MpoIiecy.

Sk BUAHO 31 CXEMH, B peaKilii XJIOpyBaHHS METaHy yTBOPIOIOTHCA KUJIbKA MPO-
AOyKTiB. B3arami, pagukanbHi MPOIECH XapaKTePU3YIOThCS JOCUTh HU3BKOIO CEJICKTH-
BHICTIO, TOOTO OJIep)KaTH TEBHUN MPOAYKT (3YNMHHUTH PEAKII0 Ha TIEBHOMY €Tarli)
TyXKe BaXKKO.

3 TOYKH 30py OepKaHHSI KOHKPETHUX XIMIYHHUX MPOIYKTIB € OUIbII HIKaBUMU
HEHACHYCH1 BYTJIEBOJHI — CITOJIYKH, MOJICKYJH SKHUX MICTSATh MOJBIHHI Ta MOTPIHHI
3B'SI3KHU.

HalinpocTimmM TpeICcTaBHUKOM CIIOJYK 3 TOJBIHHUM 3B'A3KOM € €TeH
(etunen): CH,=CH,.

[I{omo 130Mepii anKeHiB, CIiJl 3BEPHYTU yBary Ha IpOCTOPOBY OyI0BY IOJBIM-
Horo C=C 3B's3ky: Ha BigmiHy Big onuHapHoro C—C 3B's3Ky, HaBKOJO MOJBIHHOTO
HEMOXKJIUBE 00EpTaHHs BHACIIJIOK YOTO Ma€ MICIIE 111e OJWH BHUJ 130Mepii — MPOoCTO-
poBa i30Mepisi:

CH CH CH H
/C:C\ /C—C\
H H H CH3
yuc-0yTeH-2 mpanc-0yTeH-2
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OTtxe, MOABIMHUM 3B'SI30K € 3HAYHO OUIBIN peakIiiiHuM, HiXK oguHapHuii C—C
3B's130K. B meprmy dwepry, ciig po3mIsiHyTH peakilii nmpuenHaHHs. [IpuemnnyBatucs
3patHi, Hanpukiaa, ramorenn (Clp, Bry, i 1.1.), rigporenranorenn (HCI, HBri t.1.),
BOJIA:

Br, + CH,=CH, —> BrCH,-CH,Br;
HBr + CH,=CH, —> CH;—CH,Br.

SIk BUIHO 31 CXEMH, peakilis MpUETHAHHS MOJIATaE B TOMY, IO 3 MOJBIHHOTO
3B'SI3Ky YTBOPIOEThCS NpocTuid. Lle € mpuHIHUImOBa pi3HUIL, IO TO3BOJISE HE TUTyTATH
peaKIliio MpUeIHAHHS 3 PEaKIlI€r0 3aMIIICHHS.

Ockinpky, HaBeJEHI MPUKIAIN € MpolecaMi 10HHUMH, BOHU 1HILIIOIOTHCS HE
OTIPOMIHEHHSM, a TEPMIYHUM IUISIXOM, 1HOJII MOXKYTh TlepediraTu 3a 3BUYaiiHUX YMOB
(sK, HATTPUKJIA], peaKIlisi MPUETHAHHS OpOMY).

lonH1 peaxiii, Ha BiAMIHY BiJl paJUKaIbHUX, 3a3BUYall XapaKTEPU3YIOThCS BU-
COKOIO CEJIEKTHBHICTIO, 1[0 BUKOPUCTOBYIOTh NIl OTPUMAHHA KOHKPETHHX XIMIYHUX
nponyktiB. Tak, peakiis npueanands HBr no nmponeny-1 nepebirae 3a cxemoro:

—#—= Br—CHy—CH,CHs

CH3—(|:H—CH3
Br

HBr
CHy=CH—CH3 ——

2-0poMmnponaH
TOOTO, YTBOPIOETHCS 2-Opomriponiad, a He 1-0pommpomnan (y HbOMY THOJSTAE CENeK-
TUBHICTh TpHeqHaHHs). [IpaBiino MapKOBHHUKOBA PETYIIOE€ HANPSIMOK TPUETHAHHS
70 TOABIMHUX 1 MOTPIMHMX 3B'SI3KIB! y IpOILEC] MpHETHAHHS A0 KPaTHUX 3B'S3KIB
aTtoM 'iiporeny mpueaHyeThCs 10 OLIBIN TiAporeHizoBaHoro aroma KapOony (skuii
3B'sI3aHMIA 3 HAHOLIBIIOIO KUTBKICTIO aToMiB ['iporeny).
Po3risHeMo peakiiito npueaHaHHS BOAM 10 MPOIEHy-1:

H->0

CHZZCH—CHg CH3—(|:H—‘CH3
ot OH
NPONAaHOJI-2
[{s peakiisi KaTami3yeThCcsl KUCIOTaMH, NOMIOHO a0 mpueaHanas HBr (rimpkm y
poMy Bunaaky HBr cama e kuciioTor); morpeOye HarpiBaHHs; mepedirae 3a mpaBu-

J0M MapKkoBHHKOBA (YTBOPIOETHCS MPOMAHOI-2).
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Tema 6 OcHOBHI KJIaCH OPraHiYHHUX CHOJYK, [0 MICTATH aTOMU OKCHIeHY
OpraniyHi peyoBHHH, 110 € CKIAJOBUMHU XapyOBUX MPOAYKTIB, 3a3BUYail Ma-
I0Th CKJIAAHY OYyIOBY, TOMY JUIsl PO3IJISY iX BJIIACTUBOCTEH HEOOXITHO PO3TIISHYTH
OCHOBHI KJIACH OPTaHIYHUX CIOJIYK, TAKUX SIK CIIUPTH, JIbJIETiTN, KETOHU, KApOOHOBI
kuciaoTd. KokKeH Kilac CHONyK XapaKTepH3yeThCs HASBHICTIO B MOJEKYyJax MEBHOI

(GYHKIIOHANBHOI TPYMU — TPYNH aTOMIB, 110 BH3HAYa€ XIMI4HI BIACTHUBOCTI KJIACy
CTIOJYK.

) Kap6oHoBi
Crnptn Anpperinu Ketonu CTOTH
B o
R—-OH | R‘[C\ 'E R—';C\,"' R—C
. . A \“‘ U /’l' R] l“\ OH’/,"
TiIpOKCHTpYTIA anpJeriaaa KapOOHINBHA KapOOKcUIIbHA

\\Ipyna \ abo I;Torpyna/ rpyna

QOyHKIIIOHANEHI TPYTIH

Sk BumHO 3 HaBeneHUX (popmyl, GpyHKIIIOHATBHI TPy OyBarOTh MPOCTUMU (Tij-
pokcurpyna) abo CKIaJHUMH, TOOTO IO CKJIaAy (QYHKI[IOHAIBHOI TPYHH MOXKYTh
BXOJUTH OLIbII MpocTi (GyHKIIOHATBHI Tpynu. Hanpukmnan, ckiagoBoO ambAeriqHol

rpynu € kapOOHUIbHA TPYyIIa, CKIAJOBUMH KapOOKCHIIBHOI Ipynu — KapOOHLJIbHA Ta
T1IPOKCHIIbHA TPYTIH.
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[Tpuknaau cnomayk

CHsOH METAHOII
CH3CH,OH €TaHoJI
CH;CH,CH,OH H-TIPONIAaHOJ
@) MeTaHaib (popmabaerin)
/
H—C
H
@) eTaHallb
/
CH5-C
\
H
@) JIUMETHIIKETOH (aLIETOH)
/
C H3‘C
\
CHs
@) MeTaHOBa (MypallnHa) KUCIoTa
/
H-—'C\
OH
@) eranoBa (OLTOBA) KMCIOTa
/
CH5-C
\
OH
@) OyTaHoBa (MacisiHa) KHCIOTa
/
H3C_C H2‘C H2‘C
OH

BracTHBOCTI CMOTYK BU3HAYAIOTHCS CaMe HAsSBHICTIO (PYHKITIOHAIBHUX TPYIT Ta iX
B3a€EMHUM BIUTMBOM. Hampukiaa, COMyKH, 0 MICTATh T1APOKCUIBHY TPy, MOi0-
HO JI0 BOJIU, MAlOTh KUCJIOTHI BIACTUBOCTI, TOOTO JUCOLIIOIOThH 3 YTBOPEHHSIM KaTio-
ny ['igporeny:

HOH =— HO + H'

CHOH =— CH;O' + H'

O O
/ /
H3C_C\ 2 H3C_C + H+
OH o
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KapOoHOB1 KUCIIOTH BBAXalOTh CIA0KUMH KUCJIOTAMHM, TIOPIBHSHO 3 OUIBIIICTIO
HEOPTaHIYHUX KUCIIOT, TOMY 3/IaTHI BUTICHSTH 3 COJICH (IPOSIBIISATH OLIBII KUCIOTHI
BJIACTHBOCTI) TUILKH KapOOHATHY KHCIIOTY, SIKa € OLIbIII C1a0KOIO:

CH;COOH + NaHCQ@ - CH3;COONa + CQt + H,0.
Ls peakuis € OfHIEIO 3 HAMUYACTIIIE BUKOPUCTOBYBAHUX y KYJNiHAPIi JUIsI PO3IYIIIY-
BaHHS TiCTA.

CrupTH € KUCIOTaMU JIeHIO0 CIa0IIMMU HaBITh 32 BOMY: iX B3a€MOJIS 3 PO3UH-

HaMH JIyT1B € pIBHOBXKHOIO PEaKIli€lo, piBHOBAra 3MiileHa B 01K BUX1JHUX PEUOBUH:
CH;OH + OH == CH;O + H,0O.

Takum yuHOM, BiZIOMi HaM KJIaCW OPTaHIYHUX CIOJIYK MOKHA pO3TallyBaTH 3a
KHCIIOTHICTIO HACTYITHUM YHHOM:

ROH < H,0 < H,CO; < RCOOH.

Jlis crionyk, ikl MICTATh KapOOHUIbHY TPYIY, XapaKTepPHUMH € peakiii mpuea-
HaHHs. Hanmpukian, anpAeriin y BOIHOMY CepeOBHIII ICHYIOTh y BUTJISII T1ApaTiB, a
y pO3uMHax CIUPTIB YTBOPIOIOTH Tak 3BaHl HamiBaueTasni. OOMABI pEeYOBUHU € TPO-
JTyKTaMH TPUETHAHHS 0 KapOOHUIBHOI IPYIIU MOJIEKYJIM BOJIU a00 CIUPTY, BIATOBI-
aHo. Ilpu HanucanHi peakiii HEOOX1IHO 3BEPHYTH yBary Ha MOJSPHICTh KapOOH1JIb-
HOI TpymH Ta posnoz:in 3apsay y BUXITHUX CITOJTYKaX.

8*// T Nes
A\ == N0
M \

MeTaHalb Timpar
abo (bOpMaJ]BI[el'iﬂ dbopManpaeriay

OH
5+// k\& 5- /
H;C— H—O0—CH,CH; <= H;C—C—0—CH,CH;4
‘\_/ \
H H

cTaHanb HamiBareTalb
a0o ameTanbaerin e’
€TaHoJy 1 eHaHaNC

Kap6oHOB1 KHUCIOTH MIpH B3a€MO/IT 31 CIUPTAMU 332 YMOB KHCIIOTO KaTajizy Ta
JETiApaTyI0Yoro peareHTy yTBOPIOIOTH ecTepr. MexaHi3M peakilii BKIIOYa€e CTalilo
npUeTHAHHS 10 KapOOHUIBHOT TPYIIH:

0 OH O
/ ' / %
HEC—C\ + HO'CH,CH: —> H3C—C\—OCH2CH3 — H:(—C
OH OH OCH,CH-

cTniancTat
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ETunanerat BUKOPUCTOBYIOTh SIK PO3YMHHHK.
Peakriiss yrBopeHHS ecTtepa 3/1aTHa mepediraTd y 3BOPOTHOMY HAMPSMKY TPH J0]a-
BaHHI BOJM. 3BOPOTHUH IPOIIEC MAE HA3BY TIAPOJII3 1 KATali3y€e€ThCs KUCIOTaMU a0o

JIyraMu.
@) O
/ H-o0,t 4
ch—c< — = —r ML + CH3CH,OH
aal
O—CH,—CHg3 OH €TaHOJI
alerTar HaTpito
eTHJIAIeTaT

Tema 7 XKupu

Pa3om 3 ByrieBomamu 1 OiIKaMu, 5KUPU — OJIMH 3 TOJIOBHUX KOMIIOHEHTIB TXKI.
B ’kuBHX oOpraHi3amMax >KMpPH BUKOHYIOTh HacaMmIepe]l CTPYKTYpHY W CHEpreTHUHY
(GyHKIIT: BOHM € OCHOBHHM KOMIIOHEHTOM KJIITUHHOI MeMOpaHH, B KUPOBUX KIITH-
Hax 30epiracTbCs €HEepPreTUYHUM 3amac opraHizmy. EHepreTuyHa I[IHHICTH JXKHPY
npubau3Ho nopiBHoe 9,1 xkan/r (38 x/[x/r). (ToOto, eHepris, sSka BHIUIIETHCS B
nmporieci po3kiamaHdHs 1 rpama Kupy, HOpuOJIM3HO, JOPIBHIOE MJAHATTIO Ma-
cu ~ 4000xr Ha BUCOTY 1 MeTp).

[I{o6 po3ibpatu OyI0BY MOJICKYJIH KUPY, MPUTaIaEMO PEaKIli0 ecTepudikarrii
3a y4acTIO MOJIEKyJl KapOOHOBOI KHCIOTH ¥ CIUPTY, 110 Tepedirae 3 yTBOPEHHIM ec-

Tepy.

//O HT //O
HeC—GQ ™ CHsCH,OH HiC—C
OH ~H20 O—CHy—CHj
€TaHOBA KHUCJIOTA C€CTAaHOJI
eThuJialeTaT

Monekymna )Kupy 3a CBO€I0 OyJIOBOIO TaKOXK € €CTEPOM, 3 TIEI0 OCOOIUBICTIO,
III0 B SKOCTI CIIMPTY BUCTYIA€ TPUATOMHUN CIMPT riinepud (mpomantpuon-1,2,3),a
B SIKOCT1 KapOOHOBHX KUCJIOT BUCTYMAIOTh BHIL KHPHI KAPOOHOB1 KUCIOTH.

58



I
CHy—OC—R!

X I <« (PparmenTn
CH—OC—R? KHPHUX KHCJIOT

o

CH-O1-C—R

/

¢parment
rJainepuHa

CH,-OH
C|3H—OH
CltHg—OH
R, Rz, R® — pumi BYIUICBOJHEBI PaUKaIM XKUPHUX KUCJIOT, MOXYTh OYyTH HacH-
YEeHUMH a00 HEHACUYCHUMH.
[TpupoaHi kupu (TPULITILIEPUIN) MICTATh B CBOEMY CKJIJi TpU KHCIOTHHUX paauKaja,
3 HEpO3TaJIyeHOI Oy/T0BOIO i mapHUM unciaoM atoMiB KapOony.
Po3risHeMo OCHOBHI KUPHI KUCIIOTH.
Hacuueni:
Ankanosi kuciomu.
. creapunoBa (C;7H3sCOOH)
- nanemiTrHOBA (C15H3,COOH)
Henacuueni:
Ankernosi kuciomu:
. oxaeinoBa (C,7H33COOH, Inoagilinuii 3B'130K)
Anxaoienosi kuciomu:
. minoneBa (C,7H3,COOH, 2noaBiiiHi 3B'sI3KkH)
Anxampuenosi kuciomu.
. ainoneHoBa (Ci7H,0COOH, 3noBiiiHi 3B'I3KH)
. apaxigonoBa (C;gH3;COOH, 4nosiiiHi 3B's13KH).

binbmiicTh HEHACHYEHUX KHCIIOT, IO BXOIATHh 10 CKJIAAy TPUPOIHUX KHUPIB,
MaroTh IIUC-KOHQITypaIlito.

BaxxnuBo, mo 10 Ckiagy OJIHI€T MOJIGKYJH KAPY MOXKYTh BXOJUTH Pi3Hi 3a-
JIUIIKY KAPHUX KUCJIOT. SIK HACMYCHHMX, TaK 1 HeHacnueHuX. Lle € Bu3HavabHUM da-
KTOpOM (Di3MYHUX BIACTUBOCTEH kupy. Tak, BiIOMO, III0 POCTUHHI )KUPHU MICTATH Oi-
JIbIIIE 3aJIMINKIB HEHACHYCHHUX KHCIIOT, BOHH € B OCHOBHOMY piakumu (oiismu). TBa-
puHHI *x)upH (HAIIPUKIIAJl, CBHHIYNH, OapaHsSYuii) € TBEPAUMH, TOMY IO CKJIAJar0Th-
Csl B OCHOBHOMY 13 3JIMIIKiB HACHYCHUX KapOOHOBUX KHUCJIOT.
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Ipubau3Huii cKJIaa TBEPAMX KUPIB TA OJII:
3aMIIKY BUIIHX KapOOHOBUX KUCJIOT, Bar. %
IHaasmiTunoBa||CTeapunosal|OJieinoBal|JlinosneBa||Jlino/ieHoBa
Bepukose macino 25 11 34 6 5
COHSIITHUKOBA OJIisl 11 4 38 46 -
OnuBkoBa oist 10 2 82 4 -
JIbHsIHA OJTist 5 3 5 62 25
Bbapanstunii sxxup 38 30 35 9
SnoBuunii xxup 31 26 40 2 2
CBuHs4uii xup (cayo) 27 14 45 5 5
Kupu B opranizmi JTIOIUHA 25 8 46 10 -

XimiuHi BJacTHBOCTI
1.Tiapouai3 :xupis
VY mportieci TiApoIi3y 3a HASBHOCTI BOJIM, KHUCIIOT, JIYTiB, (DepMEHTIB Ta Jii BU-
COKOT TeMIEPATYPH KUPHU PO3IICTUISIOTHCS Ha TIIIEPUH 1 )KUPHI KUCIIOTH.

? 0
CH,—0—C—R! CHz—OH RL—&—OH
(”3 3H,0 (”)
> —C—R? CH—OH + 2__
CH—0—C—R H*, ninasa R*—C—0OH
i i
CHy—O—C—R3 CH,—OH R*—C—OH
AP rJinepuH JKHPHI KHCJIOTH

[Tporec rigpoti3y BiI0OyBa€ThCs B OpraHi3Mi JIIOJUHH B MPOIEC] 3aCBOEHHS 1K1
3a y4acTio epMeHTY JIiIa3u.

[TpupoaHi KUPU € CUPOBHHOIO I OTpUMaHHS Muiia (HaTpieBi ¥ KaieBi COJii
KUPHUX KUACJIOT). Peakitiero, o JIe)KUTh B OCHOBI € TaKOX PEAKIIis T1IpoJIi3y KOHIe-
HTPOBAaHUM PO3YHMHOM JIYTY.
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|
CH,—O0—C—R* CHy—OH

O
t
I . R
CH—0—C—R®  Syaon CH—OH
(”) (BOAH. po34HH)
CH,—O0—C—R® CH,—OH
JKUP rJinepuH

k1o B mporeci TiApOJi3zy HAKOMUUYIOThCS HU3BKOMOJIEKYIISPHI KUPHI KHUC-
jotu (Hampukian, MacisHa (OyTaHoBa)), TO MPOAYKT HaOyBae TipKOro CMaky i He-
MPUEMHOTO Pi3KOro 3amaxy. Takuil mpoiec Ha3uBalOTh TAPOTITUYHUM 3TIPKHEHHSIM.
Ile € oxHi€r0 3 MPUYMH MOTIPIICHHS SKOCT1 KUPIB, JIIIIIB 3€pHa, OOPOIIIHA, KPYIIH 1
T.1. ¥ 3pEIITOI0 MPU3BOJIUTH A0 X ncyBaHHSA. OCOOMMBO 1EH MPOIEC MPUCKOPIOETHCS

+

Rl—g)—O' Na'
o)

Rz—gz—d Na"
o)

R3—g:—0' Na*

HATPi€Bi COJIi HKUPHUX
KHCJIOT (MUJI0)

3 MABUIIEHHSIM BOJIOTOCTI MTPOAYKTIB, TEMIIEPATypPH W aKTUBHOCTI JIIITA3H.

Kupu K CHOTYKH, MOJEKYIU SIKHX MICTSATh MOABIMHI 3B'SI3KH, MiANAI0THCA

OKHMCHEHHIO ITiJ1 JII€F0 KUCHIO MOBITPSI:

o)
R—CH=CH—R O] R—CllH—(l:H—R
OH OH

i) |
CH—O0—C—R! CH—0—C—R!

o) o)
‘ T [O] |
CH—0O—C—R — CH—0—C—R

O

[O]

[O]

I Il
CHy—0—C—(CHyp)7CH=CH(CH,)7CHj CHy—O—C—(CHy)7CHCH(CH,)7CHg
OH OH

JKUP

NnepBUHHI NPOIYKTH OKMCHEHHS

[IponykTamMu OKHMCHEHHS € IIKIIJIMBI AJI OpraHi3My Ta HENPUEMHI Ha CMakK
HIDKY1 KHUP1 KHCIIOTH, 30KpeMa, MaciisiHa — PEUOBHHA, 110 3yMOBJIIOE 3amax MPOTipK-

JIOTO KUPY.

2. TinpyBaHHs Kupis

VY xap4doBiil IPOMHCIOBOCTI YacTO MEPETBOPIOIOTh PIAKHUI KUP Ha TBEPAMIA,

10 TiABHUIILY€E TePMiH oro 30epiranus. Hanpukiaa oTpuMaHHs Mapraputy 3 odii.
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B 0ocHOBI 11bOT0 TpOILIECY JCKHUTH PEaKilisl KaTaJiTUYHOTO TipyBaHHS aJKCHIB

(mpueTHAHHS BOJIHIO):

Pt
CH2=CH2 + H2 E— CH3-CH3

B mpomeci peakiii 3 HEHACHUYEHOI CHOJIYKH YTBOPIOETHCS HAacHueHa. AHAJIOTIUHO,
IpU T1APYBaHHI XKHUPY 3 PIAKOTO KUPY (10 MICTUTH OLIbIIE HEHACHYECHUX 3aIMIIKIB
KHCJIOT) OTPUMYIOTH TBEPIHIA KHP, HATPHUKIIA]

0 i

]
CHZ_O_C_C17H35 CHZ_O_C_ C17H35

i
CH—0—&—(CHp)7CH=CH(CHy),CHy — = CH—0—C—(CHa)16CHs
2H,/ Ni

0 i

| X
CHy—O—C—(CHy)7CH=CH(CH,);CHs CH~O—C—(CHy)16CH3

[Ipornec rigpyBaHHS TEXHIYHOI PEYOBHHU HE € CTEXIOMETPHYHUM 1, K MPaBHIIO,
He OyBae MOBEJCHUN O TOBHOTO HACUYEHHS, TOOTO, Y MPOAYKTI 3aJUIIAETHCS JesKa
KUIBKICTh TIOABIMHMX 3B's3KiB. [[001YHMM mpoliecoM NpH TiAPYBaHHI KUPY € ITUC-
TpaHC-130MepH3allisi TAKUX MMOJBINHUX 3B'SI3KiB:

H H {0 R H
Rl R2 H‘ ‘R2
LHC-3B' A30K TPaHC-3B' SI30K

CnoxuBaHHS XapyOBUX IMPOAYKTIB 3 BUCOKMM PIBHEM BMICTY TpPaHC-130MepiB
MO’K€ CHPUYMHHUTU Pi3HI CEPIEBO-CYINHHI i OHKOJIOTIYHI 3aXBOPIOBAaHHS, a TaKOX
XBOpoOy AJbIreiimepa.

IcHYIOTB N1B1 TEXHOJIOTIT OfiepKaHHS TBEPIOTO KHUPY 3 POCIUHHUX ONii: TiIpy-
BaHHS 1 nepeectepudikaiiis. Ha cboroHi OUIbII aKTyaIbHOIO CTa€ TEXHOJIOT1S TIepe-
ectepudikarrii. [le 00yMOBIEHO THM, 1110 TaKa TEXHOJIOTIS 1a€ MOXKJIMBICTh YHUKHYTH
YTBOPEHHS TPAHC-130MEPIB y KIHIIEBOMY MPOJYKTi, a00 3HU3UTHU iX BMICT JI0 MIHIMY-
My.

[HIIMM Ba)XKJTMBUM BHKOPHUCTAHHSIM pPEaKIIil mepeectepudikaiiii came pocivH-
HUX JKUPIB € OTpUMaHHs Oioau3ento. B mporieci peakiiii 3 01HOTO ecTepa yTBOPIOETh-
Csl 1HIIUH, OLIBII JIETKUH.
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O . O
4 H 4
CH-—C + CH:OH =—=X C(CH.—C + (C,H:OH

OCH,CH; OCH:

[TepeecTepudikariiss pOCIUHHOTO KUPA 3AIACHIOETHCS 32 JOTIOMOTOI0 €THIIOBO-
ro ab0 METHJIOBOTO CIIUPTY:

ﬁ O
1
CH,—O0—C—R CH,—OH R'—C—O0CH;
0 0

CH—O0—C—R’* + CHOH —> (p—on + R—C—OCH,

|c|) O
CHz—O—C_R3 CH,—OH R3_C_OCH3
KUP Oioamu3zenn

Crip 3a3HauMTH, IO )KUPU BXOAATH IO CKJIaay OUIBIIOTO KJIacy OpraHIYHHX
CMOJYK — JiMiAiB. SIKIIO 10 CKJIaay MOJIEKYJIH TPUIITILEPHUIY BXOASTH 3aJIUIIKH HE
TIJIbKYA KapOOHOBUX KHUCIIOT , a i 30KpeMa HeOpTraHiuYHUX, HapukKiIaj, pocdatHoi, Mu
otpumaemo docdoimni

O\\ /O_
CH,—O0—P—X

CH—OCOR!

CH,—OCOR?
Ile cunpHO ypI3HOMaHITHIOE BIIACTUBOCTI MaTepianiB. Hampuknaz, cano mic-
TUTh 3HAYHY KIJIBKICTh GocdominiaiB, e poOuTh HOro MEXaHI4YHO 1 TEPMIYHO JIOCUTh
CTIMKUM, 3aBISKH HAABHOCTI B MOJIeKyJax (ocdomimiiB K NOJSAPHHUX, TaK 1 HEMO-
JSIPHUX TPYII.
Jlimiau pi3HO1 OyI0BU MOLIMPEH] B MPHUPO/Ii, 30KpeMa, yTBOPIOIOTh KIITUHHI 010MeEM-
OpaHwu.

Tema 8 ByraeBonu (Kapoorigparn)

ByrneBoan € CKIIagoBOI0 YaCTHHOKO XUBUX OpraHi3MiB. BMIiCT ByrieBomiB y
POCITMHHHUX TKaHWHAX CTaHOBUTH On3bKko 80%,a B oprani3mi TBapuH — HE MEpPEBU-
mrye 2% cyxoi macu. Cuntes ByriaeBojiiB 3 CO, 1 H,O min aiero cBiTiia i mpupoaHOTo
Karamizaropa xiopodiny (mporec (GOTOCHHTE3Y) € OCHOBOKO KHTTEMISIIBHOCTI pocC-
JUHHHUX OpraHi3MiB. Pa3zom 3 skupamu 1 OIKOBUMH PEUOBMHAMHU BYTJIEBOJIHM € OCHOB-
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HUMH KOMITOHEHTaMH iXi JIFOMWHU ¥ TBapuH. BOHM HE CHHTE3YIOTHCS OpPTaHi3MOM
JIOJIMHY 1 TOMY TIOBUHHI HAJAXOAUTH 3 PI3HUMH XapYOBUMH MPOAYKTAMHU POCITUHHOTO
TIOXOJIKCHHSI.

B oprani3mi t0iuHU BYTI€BOIN BUKOHYIOTh YHCIEHHI )KUTTEBO BAXIIMB1 PyH-
KIIii, oHa 3 HuX e’epretuuHa. [Ipu posknaganni 500r ByriesoxaiB 1o CO, 1 H,O Bu-
ninsgerbess 9210,9k k.

[Tepuri BimkpuTi ByryieBoau ab0 KapOoriapath Maiu 3arajibHy (Qopmymy
Cn(H20)n, 3BincH it Ha3Ba kiacy: crionyku KapOoHy 3 Bozofo.

Posrnsaemo OynoBy O,D-Tiioko3u — mpecTaBHUKA KJIACy BYTJIEBOIB.

CH,0OH

H O._ H
BH H

OH | OH
H OH

Monekymna CsH1,05 a00 Cg(H20)5 € miecTruIeHHUM IUKIOM 3 aToMOM OKCH-
TeHy, 10 MICTUTH M 'ATh TIAPOKCUIBHUX Tpyl. B Takomy Burisai O,D-riatoko3a BXO-
TUTH 0e3mocepeHbo A0 CKIaay 0aratboxX MPOIYKTIB XapuyBaHHS ab0 € CTPYKTyp-
HUM (pparMeHTOM JJis MOOYAOBH CKJIAIHUX JIAHIIOT1B BYTJICBO/IIB.

Byriesoau
MOHOCAXaPH/IH nosticaxapuau
CH,OH CH,OH
H O. H CH,0H y o H
8 H oH X
M 5 OH H
OHN OH OH H
H OH | 0 | o—
H  OH H OH

B mosnekynax ByTIIEBOJIB CIOCTEPITAETHCS 1€ OJUH BUJ 130Mepii — ONTHYHA
130Mepis.

SAx mu Bxe 3HAeMO, aToM KapOoHy Mae TetpaeapudHy OyaoBY, TOOTO YOTUPHU
3B'SI3KM 3 THITMUMU aTOMa PIBHO BiJJIaJieH] OJMH BiJl OJIHOTO, HAYEOTO YTBOPIOIOTH TE-

Tpaenp.
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B IJIOLIMHI manepy
32 MJIOLHHOIO

namnepy

D|||||IIIIIIII|||| ...............

™

HaJl IJIOIHHOI0
namnepy

Jlnst ontugHOT 130Mepii € HeoOXiMHUM HasBHICTH aToma KapOoHy, 3B's3aHOTO 3
4OTHUpPMA PI3HUMU 3aMiCHHKaMHU — acuMeTpudHoro atoMa KapOony. SIkmio nBi More-
KYJH € J3epKATbHAM BiJOOpaXKeHHSIM OJIHA OJTHO1, TO BOHH € ONITHYHUMH 130MEPAMH.

A3epKajo

/
A ;2 A
Dwmne 5 ’/ 5 "D
C é C
|

Jlns 300paskeHHsT ONTUYHUX 130MEPIB ICHY€ W IHIIMKM croci0. YsBIMO MOJICKYJTy T
KyTOM, TOKa3aHUM CTPLUIKOIO:

HaJ IJIOIIMHORO

A
A
D\lllnnl--'

B é D C 1] TUTOIIUHOKO
B ‘/

B3zarani, sikio 6aunMo CroiyKy B Takid MpOEKIlii, TO CJIi PO3yMITH, IO 3aMICHUKH,

JIUBUTHCH
3BijgcH

pO3TalIoBaHi TOpU30HTAIBHO (B Hamomy Bunaaky Ci D) po3rammoBaHi Haj MIOMMHOO
marepy, a 3aMiCHHUKH, pO3TallloBaHi BEpTHKaIbHO (B Hamomy Bumaaky A i B) — 3a
TUIOLIMHOIO.
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ETanonHo0 pe4OBUHOIO TSI ONITUYHOI 130Mepii € TinepuHoBUM anpaeria. Ls
pEUYOBHHA HAJICKUTH 0 albACTIIOCIUPTIB, TOOTO MOJIEKYyJa MICTUThH alubACTiaHY i

CIIUPTOBI IPYIH ¥, 3BICHO, acuMeTpudHuit atom KapOony.
HaJl IUIOIIUHOIO

CHO
CH
HH“““"' :
e c HZO H i 4 OH i1 TUIOIIMHOO
--HO ‘_/
JUBHTHCD C HZO H
3BigCH
D-riiuepuHoBuii
aJbAeria
CHO CHO
H OH HO H
CH,OH CH,OH
D-FJIiLI?}fJI/IHOBI/II7I L-TuminepuHOBHI
aJIbJAeTiN aNbIeTi

/

~

ONTHYHI i30MepHu
[Ipo HanexHicTh MOHOCaxapuay A0 D- uu L-psmy poOasiTh BUCHOBKH IO PO3-
TallyBaHHIO B IPOCTOPI aTOMHMX I'pyl OUI OCTAaHHBOI'O acuMeTpuyHoro atoma Kap-
OoHy (BiH € MepemoCTaHHIM B JIAHI[IO31): SKIIO KOHQIrypalis criBnanae 3 KOHPIry-
patiero D-riinepruHOBOTO ajabieriay, To MOHOCAXapua HAJISKUTh 10 D-psy.

CHO
H—+—OH
CHO
HO——1—H
H OH
H—+—OH
CH,0OH
H—+—OH
CH,0OH
D-rainepunoBuii
aJbaeria
D-rarwko3a

Sk ke omepxkaTH JaHITIOTOBY hopMy MOHOcaxapuy? Po3risHeMo Ha mpukiia-
11 Tiroko3u. CripaBa B TOMY, 110 CIUPTH 3/IaTHI BCTYNMAaTH 3 ajlbJACTiaMU B PEaKIIito

NpU€ETHAHHS 3 YTBOPCHHSIM HalliBalleTaliB!
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OCH,CHj

O
V4 ' OH
_ —> /
CHj C\ + HOCH,CHjz CH;—C
H eTaHOJI H
eTaHaJb
HamiBanerajib

L{s peakirisi € 3BOPOTHOO, PIBHOBAXXHOIO. B HaBejeHOMY MpUKIIaAl peakilis 3MilieHa
B OiK BUXITHUX CIIOJIYK.

Jlaniroroa ¢opMa Tir0K03HM (MICTHTh TaKOK albJICTiAHY 1 M'ATh CIHPTOBUX
TpyI) 37aTHA YTBOPIOBATH BHYTPIIIHIN HaIiBaleTalb 32 y4acTIO B3aEMOJIl OIHI€T 3
rigpokcmibHuX Tpyn (01 m'sToro ado yerBeproro aromiB KapOony) ta ambaerigHol

IPYIIHN:

CH,OH

CHO ;
H——OH ;
HO——H §
; a-D-rioxo3a
H——OH P —
H—F—OH -----
CH,OH
—
D-riaroko3a

3-D-raoxo3a

PiBHOBara B 1ibOMY BHITaJIKy 3MillleHa B O1K MPOIYKTiB, TOOTO HAIiBaIETAIh € TOCUTH
cTabiapHUM. Sk 6aurMMoO, MOJKJIMBI JIBa BaplaHTH YTBOPEHHS HariBaleraao. B yTBo-
PEHHI HamiBaleTall0 TIII0KO3U Oepe ydacThb TiIpOKCHIIbHA Tpymna came Oulsl M'STOTo
atoma KapOony, Tomy 110 11e 3abe3neuye YyTBOPEHHS HIECTUUJICHHOTO UKy — Haii-
OinpIn cTabiapHOrO 3 ycix mukiiB. Oouasi hopmu riaroko3u (0-D- i [-D-rimroko3a)
3yCTPIYaIOTHCS B IPUPOI], SIK Y BUIBHOMY BHUIJISIAL, TaK M Y CKIIa1 MOTicaxapHIiB.

Crnij 3a3Ha4YMTH, 110 37aTHICTh JI0 YTBOPEHHS ITUKIIYHUX (POPM € 0COOIUBIC-
TIO, XapaKTEPHOIO JJI BYTJIEBOIB. Sk mpukian MoxHa HaBecTn D-(pykTo3y — cmo-
JYKy, Ky BUKOPUCTOBYIOTh B XapuyOBI MPOMMCIOBOCTI SIK 3aMICHHUK Iykpy. D-
bpyKTO3a — MOHOCAXAPHJI, 1[0 MICTUTHh KETO-TPYIY U IT'SITh CIIMPTOBUX Ipyn (HE Mic-
TUTH aJIbJICT1IHOT TPYIIH).
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CH,OH

——Q0O
HO——H
—" .
H——OH
H——OH
CH,OH

Sk BiApi3HUTH TIIOKO3Y B PppykTo3u? [lpubnusHo Tak, sIK anbleria Bia Ke-
TOHY — BUKOPHCTOBYIOUHM 3[ATHICTh aJIbJETiTHOI TPYMH BITHOBIIOBATH ACSKI pevo-
BUHH, 30kpema, [Ag(NHz3),]OH it Cu(OH):

O 0

4 t° 4 H,0
CHa—C\ + 2[Ag(NH3)JOH ———» CHs—C + 2Agy | + 4NH; + Hy

H OH

Jlsis IpoBeIeHHS peaKIilii BUKOPUCTOBYIOTh aMiauHUIM KOMILIEKC cpibiia, sIKuit

OTPUMYIOTh JOJaBaHHIM PO3YMHY aMmiaKy JI0 PO3YMHY COJIi cpidJa:
2AgNGO; + 2NH,OH - Ag,0! + 2NH;NO3 + H,0;
Ag,0O! + 4NH,OH - 2[Ag(NHz3),]JOH + 3H,0.

Ocan Aprentym(l) okcuay, SKMil yTBOPHOETHCS, CIIOYATKY PO3UYHUHSAETHCS Y
HAJJIMIIKY PO3UMHYy amiaky. JloJaBaHHS TaKoro po3yuHy /0 PO3YMHY, IIO MICTHTH
albJACri, 3 HACTYMHUM OOEpPEKHHWM HArpiBaHHSIM CYMIIlll CHPUYUHSE YTBOPEHHS
I3€pKaTbHOTO IApy Ha CTIHII MPOOIPKH.

Jlns D-rimtoko3u peakiist 3 Apreatym(I) okcruaoM 3anucyeThes Tak:

CHO COCH
H——OH H——OH
HO——H HO——H
H—| o AINHaEOH o L oy @ + NH; + H,0
H——OH t° H——OH
CH,OH CH,0OH
D-rioko3a

Jlist poBeieHHs peakilii 10 po34rHy, 10 MICTUTh allbJAETi/, JOAAI0Th CBIXkKe-
ocamkenuit Kympym(II) rigpoxcua cHHBOTO KOJIhOPY, OOEPEKHO TPOXHU HArpiBarOTh
pPO3uuH. 3a HAIBHOCTI aJIBJETIY CIIOCTEPIraeThcs YepBOHE 3a0apBIICHHS 332 paXyHOK
BupieHHs ocany Kympym(I) okenay.
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2 0
CH ——C// t° 4 |
3 \ + 2Cu(OH) - CH3—C\ + [CuO + 2H,0

H OH
cTAHOBaA
KHCJI0Ta

Bigznaunmo, 1m0 B 000X BUTIAJKaX BUKOPUCTOBYIOTH 3aTHICTh aJIbIETIAY J0-

cTaHaJIb

CHUTb JIETKO OKHCHIOBATHCS 10 KapOoHOBOI kucmoTH. KeToHn He MaroTh Takoi 31aTHO-
CTl — JUTsl 1X OKHUCHEHHS HEOOXIJHO CTBOPUTH OLIBIN KOPCTKI yMoBH. DpyKTO3a HE
okucHioeTbest [Ag(NH3),]JOH it Cu(OH), Tomy 1110 HaJIEKUTh 10 KETOCIHUPTIB.
//O
CH3——C\ + 2[Ag(NH.),]OH ﬁ\é»
CH,
//O
cna—c\ + 2Cu(OH), %\L,
CH;
aneToH
SIkmo Mu mpoBoauMo peakiiito ByriaeBoaiB 3 Kynpym(Il) rizpokcumom, HeoO-
X1IHO BpaxOBYBaTH L0 MOJIEKYyJia BYTJIEBOJIY € OararoaTOMHUM crnupToM. Bimomo,

mo Oararoaromui ciuptu 3 Kynpym(I) riqpokcumomM yTBOPIOIOTh KOMILJICKCHI CITO-
TYKU:

CH,—OH CH,—OH HO—HC
CH—OH cuom. H—o0—Hc
— > CH—O Lert T

}Cu"\
(:Hz‘_()H (:Hz——CY' ()—_Hzc
rJjainepuH H
(0e30apBHUi

CIOJIYKA CHHBOT0 KOJIbO
PO34HH) y Py

[Ipu HamucaHH1 MOAIOHUX CTPYKTYpP, HEOOX1JHO BpaXxOBYBaTH HACTYITHE:
— oxuH o CUF* KOOpIHHY€ IBi MOJEKYIIH GaraTOaATOMHOTO CIIHPTY,
— HoH M1l Mae 3apsy 2+, aje 3JaTHICTh KOOPJMHYBATH — JI0 YOTUPHOX.
Jnst D-rimoko3u peakiist 3 Kynpym(II) rinpokcunom 3anmucyerbes Tax:
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COOH
H——OH S
H OH H——OH
HO——H | CH,OH 0
cuoH, | M 2 oMo cho
H——OH 2 » H o] /O——H — H__OH+ uz
H——OH H—— o~ CU* -5 0——H uepBOHMI
CH,OH H i—t—oH TN ocan
2 CH,0H CH,OH
D-riioko3a HO—1—H
(0e30apBHUIi CHO
po34nH) CIIOJIYKA CHHBOI'0 KOJILOPY

KapOoninpHa rpyma ByriaeBOAiB 3aaTHa 10 BimHoBIeHHS. CopOiT abo copbitonm —
NPOJIYKT, IO YTBOPIOETHCA B PE3yJIbTaTli BIiTHOBJICHHS albJACTIAHOT TPyNH
D-rmoko3u 10 ciiupToBOi rpymud. [0 peuoBUHY BUKOPHCTOBYIOTH SIK 3aMiHHHUK ITyK-

py-

CHO CH,OH
H——OH H——OH
HO——H HO——H
H——OH H2 - H——OH
H——OH H——OH
CH,OH CH,OH
D-riroxo3a copoir -

3aMiHHUK 1ITyKpy, E420
BaxnnBoro 0coOJMBICTIO ITUKIIYHUX (DOPM MOHOCaxapHIiB € 3/1aTHICTh yTBO-
pIOBaTH MixK cOOOIO JIAHITIOTH 3 ABOX (Iucapuam), TphOX (Tpucaxapumau), abo Oinbiie
(mosicaxapuau) MOHOCaXapuIHUX 3aiauinkiB. el mporec 3a3Buuail BiiOyBaeThCs B
IPUPOTHOMY CEPEIOBUIIII MMiJT A1€10 PEPMEHTIB.
Tak, mMykpo3a € aucaxapuIoM, MOJEKyJa sSKOro MoOyJoBaHa 3 IUKIIYHHUX

dhopm a-D-rmroko3u 1 D-¢ppykrosu:
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CH,OH H

@)
(dhepMeHTaTUBHO
o H @) >
= Hzo
OH CH,OH
OH H
H OH
a-D-rmoko3a D-dbpyxrosa
CH,OH
H
O
@)
CH,OH
H

I[yKpo3a
OCKinbKH y I[yKpO3U HEMAa€ BiTbHOI albJIeTiIHOT TPYIH, BOHA HE € BiHOBIIIO-
BaJIbHUM CITUPTOM.
VY oprani3mi TBapuH y MpoIIeCi TpaBIEHHS I[yKpPO3a T1IPOTI3YEThCSA 3 YTBOPEH-
HSIM TIIOKO3M 1 (PYKTO3U Mif Ji€to GepMeHTiB; y JabopaTopii e mporec BiaOyBa-
€THCS M1J] I1€10 CUIIBHUX MIHEPAJIbHUX KUCIIOT.

[Tonimep, moOyAOBaHUH 13 3aMIIKIB O -D-Tr1I0K031 — KPOXMaIlb.
B CH,OH ]

KpoXMaik

MakpomoJteKyJiia KpoxMaiaro Mae GopMmy cripaii, B SKiii TPUCYTHE pO3rady)KeHHs. Y
MOPOKHUHI CIipaii 374aTHI BMIIIYBaTUCS J€sAKI HEBEJMKI MOJIEKYNH, 30KpeMa, |, Ta
H,0. Crionyka kpoxmaito 3 #0J10M Ma€e CUHIN KOJIip, a BIAMOBIHA PEaKIIis € IKICHOIO
peaKIi€ero. 3 MOJIEKyJIaMUi BOJU KPOXMaJlb YTBOPIOE TEJlb.
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B m'si3ax TBapuH 1 JrO/I€H CHHTE3Y€ETHCS MOJIicaxapul TIIKOTeH, SIKHH € TaKOXK
nooynoBaHuM 3 ¢parmeHTiB O-D-riaroko3u. ['mikoreH iHOMI Ha3UMBaKOTh TBAPUHHHUM
KpOXMajeM, ajie MOJIEKYJIU TJIIKOTeHY MaloTh OUIbII PO3raidy eHy CTPYKTypy. I iko-
I'€H HE JIa€ CUHBOT'O 3a0apBJICHHsI IIPH J01aBaHH1 oay. BiH BukoHye (PyHKIIIIO eHep-
TeTUYHOTO PE3EepPBY: 3AATHUN HAKONMUYYBATHU TIIOKO3Y IIiJl Yac TPABJIEHHS Ta JIETKO

3BUILHUTH 11 32 IOTPEOU.
CH,OH

CH,OH

o=
T
T

TJI1KOTE€H
[Tomicaxapuy Leir0n03a — OJUH 3 HAUMOLIMPEHIIIUX y MPUPOl MOdicaxapu-
JIiB, CKJIaJla€ OCHOBY POCIMHHOI TKi. MoJiekysia 11ei0J1031 o0y j0BaHa 13 3aJIUIIKIB

B-D-rmoko3u. Ha BimMiHy Bifi KpOXMaJTi0 MOJIEKYJIM HE PO3Taly’KeHl, MatOTh JIIHIHHY
hopmy.

CH,OH CH,0H CH,OH
H O
H
OH H
« ¢ a | | H
H OH

LIeJIF0J103a
[{emtono3a € O1IBII CTIHKOIO 10 TIAPOMi3y, HIXK KpOXMallb. TBapuHU, OKPIM Jie-
SKUX, 1 JIIOAW HE 37aTHI 3aCBOIOBATH IIEIIOJI03Y, TOMY B %Ki BOHa (DYHKIIIOHYE TOJIO-
BHHUM YHMHOM SIK IHEpTHUH HAIIOBHIOBAY.

meTHI0Za

KpPOXMallb



Byrnesoau mia mi€ro APDKIKIB MIIAIOTHCS PO3MAay 3 YTBOPEHHSM €TaHOMY 1
CO; — 1e mporiec CnupTOBOTO OPOJIHHS, € BaXKIUBUM MPOIIECOM Y BUPOOHHIITBI a-
KOTOJIbHUX HAIIOiB.
APiAIKI

C6H1206 2 §H5OH + ZCQ
[H1muit Bua OpoAiHHS BYIVIEBOAIB — MOJIOYHOKHCIIE — MOXKE BI1IOYBAaTHUCS i
J1€I0 MOJIOYHOKHUCIINX OaKTepiil; KIHIEBUM MPOAYKTOM TaKOro OpOJIHHS € MOJIOYHA

KHCJIIOTA.

MOJIOYHOKHCII _
C6H1206 6aKTepi'1' - 2 CH3 CH’—COOH

OH
Ieit mpoliiec Moke TepediraTu y M's3ax TBApUH 3 METOI BUBUIBHEHHS €HEprii ByTJie-
BOJIIB, @ TAKOK MAa€ TEXHIYHE 3HAYCHHS Y BUPOOHMIITBI KHCIOMOJOYHUX MPOIYKTIB,
BUTOTOBJICHI KBacy, KBalllCHH] KaIlyCTH.

Tema 9 Binku
[lepen TuM, K PO3TISHYTHU LIeW BaXKJIMBUHN KJIAC CIIONYK, K1 € OJHIEI0 3 OCHO-
BHUX CKJIaJJOBUX Xap4OBHMX IPOAYKTIB, HAM HEOOXIHO PO3IVISIHYTH ILI€ OJHY (PYHK-
[IOHAJIBHY Tpymy, a came amiHorpymy NHo, 1 1i B1acTUBOCTI.
Criouatky poO3IVISHEMO KJIAaC CHOJYK, MOJIEKYJIHM SIKMX MICTSTh aMIHOIPYILY,
aMIHU:
CHs;NH, —Metnnamin;
CH;CH,NH, — etnnamin.
Ili conyku moxiono n0 amiaky (NHgz) mposBiasioTh BIACTHBOCTI CIIAOKHX OCHOB,
TOOTO Y BOJHUX PO3YMHAX BOHM ICHYIOTh Y YaCTKOBO IPOTOHOBaH1! (hopMi:
NH; + HHO == NH; + OH;
CHaNH, + H,O == CH,NH, + OH.
AMIHHU B PO3UMHAX € OCHOBAMH, JIEUI0 CHJIbHIIIMMU 32 aMiax.
3 KMCJIOTaMH 11 CIIOJYKH YTBOPIOKOTH COJII:
NH; + CH;,COOH == CH,COO NH;;
aMOHIif aneraT
CHs;NH; + CH;COOH == CH,COO N H CH,
METHJIaMOHIH alerar

HactynHuii kiac pe4oBUH, 10 MICTATh aMIHOTPYITY — aMiHOKUCIIOTH, CIIOTYKH B MO-
JeKyJax SIKUX OKpiM aMiHOTPYIH MPUCYTHA KapOOKCUIIbHA TpyIa, HapUKIIaI:
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H,NCH,COOH - aMIHOOLITOBA KHCJIOTA,
a00 TIIIMH

H,NCHCOOH - 0l-aMIHOTIPOTIIOHOBA KHCJIOTA,
abo anaHiH
CH;

H,NCH,CH,COOH - f-aMiHOIIPOIIOHOBA KHCJIOTA
Crig oapasy 3BepHYTH yBary Ha JBa MOMEHTH:
1) B kypci "XapuoBa xiMis" MH OyZeMO pO3TISLAATH JIUIIE Ol -aMiHOKUCIIOTH, TOMY 10
3QIMIIKK JIMIIE [IUX aMIHOKHCIOT BXOJATH JI0 CKJIaay OUIKIB, 1HAKIIE KaKy4d Hac
OyAyThb IIIKABUTH CIIOJIYKHU 3arajibHOT (hopMyITn
H,NCHCOOH
]

)
2) BCi IpUPOAHI aMiHOKHCIIOTH (32 BUHITKOM IITIIHHY) € L-aMiHOKHCIIOTaMu, TOOTO

MaloTh HACTYIIHY KOH(]Irypariro:
COOH COOH

HO H abo HOWY

H R

R
Hlono riinuHy, g CHOMyKa MOXE MPOSIBIATHA BJIACTUBOCTI SIK KUCIOTH, TaK 1

OCHOBH. Y BOJHHUX PO3YHHAX BOHA iCHYE y BHIIIAI TaKk 3BaHOI Me3010HHOI (BiTEpi-
OHHOI1) popmHu:
H,NCH,COOH == H,NCH,COO.
[TpupoHi aMIHOKUCIIOTH MArOTh Pi3HI BIACTUBOCTI, 3aJICKHO BijJ 3aMicHUKA R B
MOJIEKYi, III0 MOK€ MICTUTH (PYHKITIOHATIBHI TPYITH, P13HI 32 CBOIMH BIIACTUBOCTSIMHU.
OcHOBHI TTPUPOHI AMIHOKHUCIIOTH HABEJACHO B TAOJHIII.

O TIIAH
/
H2C_C
|\
NH, ©OH
O aaHiH
Vi
NH, ©OH
UCTEIH

0
/
HS—CH,-CH—C

NH, OH
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O eHiJIaJIaHIH
/ ¢
CHy-CH—C
NH, OH
H o TICTHUIH
N
F crpcrd
,-CH—
N/ | \OH
NH,
@) O acrapariHoBa KHCJIOTa
N\ /
C—CH,-CH-C
HO NH, OH

Sk 06aunMo, aMiHOKUCIIOTH MOXYTh MICTUTHIOJISIpHI 200 HEMoJApHI (yHKIIIOHA-
JBHI TPYIIH, Pi3HI 32 CBOIM pO3MIpOM 1 KUCIOTHICTIO. Lle 3abe3neuye pi3SHOMaHITHICTb
IPOCTOPOBOI CTPYKTYPH OUIKIB, sIKI BOHM YTBOPIOIOTh, iX 0araTo)yHKI[IOHATBHICTD.

JIB1 MOJIEKYJIM aMiHOKHUCIIOT B PE3yJIbTaTl MPoliecy KOHACHCAIlli MOXYTh YTBOPIO-
BaTH TMENTUIHUH 3B'SA30K:

(@) @)
/ /
H,N—CH—C + H,N—CH—C E——
@]
H,N—CH 'I’_(hl){[\
NTCH=-C ™ o)
_ > \ \ \ //
Rb S HN+—CH—C
NenTHAHMI o R2 OH
3B' 30K
NS J
Yo
JMITCIITH

Peaxiist koHaeHcallli He € CeIEKTUBHOKO 1 MU OTPUMAEMO CyMilll TpoayKTiB. Hampu-
KJ1a/1, AKIIO MPOBECTH PEaKIilo KOHAEHCAIli CyMillli 3 IBOX aMIHOKHCIOT MU OTpUMa-
€MO JUTENTHIN, TPUTICTITU/IH, OIS THIH.

BaxxnuBum 11t Hac € Te, 10 MPHUPOJIHI OUTKM € MOJINENTHAAMU, TOOTO iX MO-
JIEKyJH TTOOYI0BaH1 3 BEJIMKOT KUTBKOCTI 3QJIMIIKIB aMIHOKUCIIOT, MIOEHAHUX TIETITH-
JTHAM 3B'SI3KOM. AMIHOKHMCJIOTHA TOCIIIOBHICTh JJISI KOKHOTO O1JIKa € , SIK MPaBuIIO,
YiTKO BU3HAYCHOIO 1 XapaKTEPHU3y€e MEPBUHHY CTPYKTYpPY OlIKa.
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binku — e pedoBuHU 3 6araTopiBHEBOIO OpraHizaIli€ro MOJICKYISIPHOI Oy10BH.
[Hakme kaxyuu, iX MOJIEKYJIM XapaKTEePU3yIOThCS IEPBUHHOIO, BTOPUHHOIO, TPETHH-
HOIO 1 YETBEPTUHHOIO CTPYKTYPOIO.

[lepBuHHA CTPYKTYpa, SIK 3a3HAUAIOCS BUIIE, XapaKTEPU3Y€ETHCS MOCIIIOBHIC-
TIO aMIHOKHUCJIOT Y TIOJTINEITH/II.

JIist po3riisimy TUTaHHS BTOPHHHOI CTPYKTYpPH, HEOOXITHO TPHUTAAATH, SK
YTBOPIOETHCSI BOJHEBUH 3B'130K. B MakpoMosiekysax OJIKiB BOJHEBHUH 3B'SI30K MOXKE
yTBOproBatuca MK ¢yHKuioHaIbHUMHU Tpynmamu C=0 ta N—-H pi3Hux nentumHux
3B's3kiB: C=0. . . H-N.Came 1ie#t 3B's130k 3yMOBIIIOE YTBOPEHHS BTOPUHHO1 CTPYKTY-
pu O1IKOBOi MoJieKylIH. BTopuHHA CTpyKTypa MOXke OyTH JBOX OCHOBHHMX THIIIB —

O-crmipaib Ta [3-JImcT:

Q-cripaib B-muct
MakpomoJiekyia 617Ky MOKe MICTUTH (PparMeHTH, [0 XapaKTePHU3YIOThCS Pi-
3HUM THIIOM BTOPUHHOI CTPYKTYpPH, K MMOKa3aHO Ha PUCYHKY HIDKYE. 3BEpPHITH yBa-
Ty, o O-cripan i B-TUCTH € PyXJIMBHUMH 1, SIK MPaBUJIO, Y MAKPOMOJEKYJ MarOTh
HernpaBwibHy (popmy. Taka TpuBHMiIpHA Oy/0Ba MOJEKYJIH OIIKY 31 CKPYUYEHUMH
(dbparMeHTaMu BTOPUHHUX CTPYKTYP € TPETUHHOIO CTPYKTYPOIO.

Y-TIETIIS

J

Hapemti, aBi abo Oinmpiie mMoJiekyn OiNKiB 37aTHI yTBOPIOBATH acoIliaTH, Y
[IbOMY BUIIQJKy MU OTPUMAEMO YE€TBEPTUHHY CTPYKTYPY:
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3anexHo BiJl OyJJOBH KOHKPETHUN MPOTETH MOXKE BUKOHYBATH B OpPTaHi3Mi Ty
gy 1HITY QYHKIIT — QYHKIIT O1IKIB pi3HOMAaHITHI.

Tak, neski 3 HUX BUKOHYIOTh CTPYKTYPHY (YHKIIiIO, TOOTO € CKJIaJOBUMH 010J0T1Y-
HUX TKaHeW. Hampukias, konareH — 06110k, 110 ckiaaae 0au3bko 25%3aranbHoi 01J1-
KOBOi MacH OpraHi3My TBAapHH 1 JIOJIEH, € OCHOBOIO 3'€ THYBAIHHUX TKaHEH.

Jlesiki O1nku € hepMeHTaMu, BOHU KaTal3yIOTh Mepedir KUTTEBO HEOOX1THUX
npoleciB B opradizmi. Hanpukinaz, ¢epMeHTH rpynu ajkoroipAerigporeHasu Crpu-
SIFOTh TIEPETBOPEHHIO CIUPTIB B alIbJIETiIM 200 KETOHH, B TOMY YHUCJIi € BIJINMOBIAQIb-
HUMH 32 TIEPETBOPEHHS €TAHOJIY B €TaHAJIh B OPTaHI3Mi JIFOIUHHU.

Binku-ropMOHM BUKOHYIOTH PETYJISITOPHY (DYHKIIIIO, HAMPUKIIA, 1HCYJIIH KOH-
TPOJIIOE PIBEHD TITFOKO3HM B KPOBI.

binokx Mio3uH € CKJIaJl0BOIO M'SI30BOi TKAHWHHU Ta BUKOHYE PYXOBY (DYHKIIIIO.
M's30Ba TKaHWHA MOXKE€ TaKOX BUKOHYBAaTH €HEPreTW4YHy (yHKIIifO, aje JuIle B
KpallHbOMY BUTIAJKY, TTi]] 4aC TPUBAJIOTO TOJIOTyBaHHSI.
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