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TEMA 1. Ximiuna TepMoauHaMika i XiMiuHa KiHeTHKaA
TeopeTu4Hi 0CHOBH
1.1.XimMiyHa TepMoagMHAMiKA

XimiuHa TepMoaMHaMiKa - HayKa O CHIBBIJHENIEHHI XIMIYHOI Ta 1HIIUX BUJIIB
€HEeprii, yMoBaxX Ta MOXKJIMBOCTAX Mepediry CaMOYMHHO Mepedirarounx XiMIYHUX
peaKIlii.

1. OCHOBHI MOHATTH.

1.1.enyTpimnsa enepris (U) - cyma BciX BUJIIB €HEPriil YaCTUHOK CUCTEMH, 110
3aJIeKUTh BIJ] TEMIIEPATYPH, 00’ €MY, TUCKY, KIIIbKOCTI p€YOBMHU Ta ckiafdy; 1.2.
eHtauabnis (H, eneprosmicr) - cymMa BHYTpIIIHBOI €HEPrii Ta 100YTKY TUCKY Ha
06’em (H=U +pV); 1.3. enTpomnis (S) - mipa O0e3maais, xaocy abo HaBecHa
terora (S=Q/T); 1.4. enepris I'i66ca (G, P=const, T=const) Ta eHepris
I'eabmroasna (F, V=const, T=const) -MakcumanpHa poOOTa, Ky 31aTHA
BUKOHYBaTH cucTema 3a neBuux ymoB (G=H - TS, F=U - TS).

I'o10BHA BiIacTHBICTD 1IUX BEJIMYWH € HE3AJEKHICTL 3MiHH BeJIHYHNH BiJ
HUISIXY 3MiHH, a 3aJI€KHICTh 3MIHU IUX BEJIM BiJ BUXITHOTO Ta KIHIIEBOT'O CTAHIB;
Taki BEIMYMHU MaloTh Ha3By QyHKIii ctany : AU= U, - Uyj;AH= Hy- Hy;

AS = Sz — Sl;AG = G2 - Gl.

Jiis mpoctux pedosuH (O2, Hy, N2) AH=0; AG=0; AF=0.

3a He3MiHHUM CTaHOM Y yaci cuctema € piHoBaxkHOO: AH=0; AG=0AF=0; S=0.
2. Crangapthi Tepmogunamiuni Bessuuunu ( AH®298, AG°298):

2.1. cranapTHA eHTAJbIIis YTBOPEHHS BeJMYHHHU (TCIUIOBUN €(DEeKT YyTBOPSHHS
pEYOBUHU a00 TEII0Ta YTBOPEHHS) - TEIJIOTa YTBOPEHHS pedoBUHU (1MOIB) 3
IIPOCTUX PEYOBUH 32 CT.yM..;

2.2. cTaHapTHUH Ter10BUii edeKT 3ropsAHHA PeYOBUHHU (TEIJIOTA 3TOPSIHHS) -

TEIJIOTa 3ropstHHSL pe4oBUHU (1MOJIb) 10 BUIIUX CTIMKUX OKCUIB 32 CT.yM.



3. TepmoaunamiuHi npouecH - TPoIECH, SIKi MPOBOJSATH 32 YMOBHU CTaJIOCT1
BIJIMOBIAHUX (PI3UYHUX MAPAMETPIB!

3.1. izoTepmiunmii (Bi1OyBaeThCS B TEPMOCTATI) - polec npu T=const;

3.2. i306apHuii (BinOyBaeThCs NPU KOHTAKTI CUCTEMH 3 aTMOC(EPOI0) - MPH
P=const;

3.3. i3oxopHuii (Bi10yBa€eThCS B 3aKPUTIN CUCTEMI, HAITPUKIAJ B aBTOKJIAB1) - IPU
V=const;

3.4. i300apHo - i30TepMiuHuMii (Bi10yBaeThCS B 130JIbOBAHIN CUCTEMI) - IPU
P=const, T=const;

3.5. i3oxopHo - i30Tepmiunmii ((Bi1OyBa€eThCs B 130J1b0BaHIN cucTeMi) -npu V
=const, T=const.

3,6 .apiabaTnuHmii- (BinOyBaeThcs 3a yMoBH Q=const).

4.ExcTeHcHBHI mapaMeTpH (3aJIe:KaTh BiJl TOJIOBHUX (IHTEHCUBHUX ) MapaMeTpiB:
TUCK, KOHIIEHTpallisl, TeMIepaTypa)- BHYTpiuiHsa eHepris AU, enepris ['166ca AG,
entanbiis AH , enTponisa AS, enepris I'eabmroabua AF

5. KputepieM HanpsiMKy caMOYHMHHO Iepebiratroyoro mpoiecy (y mpsamMoMy
HAMpsIMKY, 371iBa HampaBo 3a i300apHo-i30TepMuuHuX yMoB (P 1 T=const) € enepris
['i66ca (AG<0); kpuTepieM HAPSAMKY CaMOYMHHO mepedirarouoro mpouecy (y
IpsSMOMY HAIIPSIMKY, 3J1iBa HAIlpaBo) 3a i30XopHo-izorepmuunux ymon (V i
T=const) € enepris I'enbmroabna (AF<0); kpuTepieM HanpsaMKY peakirii B

M30JIbOBaHil CUCTEMI € eHTpomis. S (Xaoc, Mipa pO3CiTHHOT eHeprii).

OcCHOBHI 3aK0HHM Ta iX 3B'SI30K 3 TePMOJAUHAMIYHUMH NAPAMETPAMM.

1. Q =AU + A - piBHSIHHA IEPUIOT0 3aKOHY TEPMOJIMHAMIKH;

2. A=PAV - pobora ximiuHOro nmpouecy,

3. Qv =AUy - Tenjiora i30xopHOro npouecy;

4. Qp = AHp - TensioTa i300apHoro npouecy;

5.1. Qp=AH-PAV- piBHSIHHA NePLIOr0 3aKOHY TePMOIAMHAMIKY UIA
i300apHMX mpoleciB;



5.2. Qv = AU - PAV- piBHSIHHS NIepIIOT0 3aKOHY TePMOJAUHAMIKH 151
I30XOpHHUX NPOLECiB;

6. 3akoH I'ecca: TeruioBUil ePEKT peakiii He 3aIEeKUTh Bl LLIIAXY Mepediry
peaxiiii, a 3aJIeKUTh BiJ] BUXITHUX 1 KIHIEBHUX CTaHIB (BUKOHYETHCS 3a 1300apHUX
Ta 130XOPHUX YMOB (31MCHIOIOTHCSI B aBTOKJIaB1 200 KOJIOpUMETpUUHI O60MO1)
6.1.AH = ZHAH0298YI‘B. IIPOJ. peak. ~ ZnAH0298 yrB. Bux. peuopun ~ HEPIIE CJIi):[CTBO 3aKOHY
I'ecca;

6.2. AH = ZHAH029831"0p. BHXiJ. ped. ~ ZnAH02983mp. TIPOJI. peaxmii~ opyzee cniocmeo 34aKOHY
TI'ecca,

7. Q = A — piBHSIHHSI IEPIIOI0 3aKOHY TePMOJAMHAMIKH /15 OiocucTeM;

8. AS= % - eHTpoOMis sik PyHKIis cTaHy a6o _S =K'ln%;

9. ASZ O- piBHSIHHSI APYIrOro 3aKOHY TePMOIAMHAMIKHM_CHTPOIIIS HE 3MIHIOEThHCS,
AS=0, K110 KUTbKICTh PEYOBHUHHU (MOJIB) 10 PEaKIlii= KITLKOCT1 peUYOBUHI (MOJIb)
micis peakiiii, Hanpukiaa Hy+Cl,—2HCI, to6To (1+1=2M011b) 10 peakiiii=2 MoJb
ICHIs peakirii

10. AS = XnS% 208mpon p. = 2nS%298 uex. 5. — POIPAXYHOK €HTPOIIi peaii;

11. AG® = AH® - TASC - piBnsinns I'i66ca;

12.AF° = AU - TAS? - piBusinas TeabmMroabua;

13. AG® = 21AG® 208 1pon. p. = 2nAG 208 sirx. 5.(x) - PIBHSIHHS IS PO3PAXYHKY eHeprii
I'io0ca;

14.AG® = - 2,3RTlg Kc - piBasinnas i3oTepmu xiMiunoi peakuii\ 32 crangapTHHX
YMOB;

_[A]%[B]” . C e .
15. K—W - KOHLEHTPaUillHAa KOHCTAHTA XiMIYHOI pIBHOBAIH;
Pep . C e .
15.1. K=PCP - - IapuiaJbHAa KOHCTAHTA XiMiYHOI PiBHOBArd, BUPa)KeHa 4depes

PIBHOBaXHi mapuiajbHi THCKHM PE4OBHH

k1 _ —AH'(1/T1-1/T2)_AH(1/T2-1/T1) . .
16.1.lg— = = — iHTerpajbHa Ma piBHSHHS
92 2.3R 2.3R rp bopma p
i3oTepmu 3a i300apHUX YMOB
k1 _ —-AU°(1/T1-1/T2)_AU°(1/T2-1/T1) . .
16.2. IgE = (£3.R /12)_ (/2 R ALV iHTerpanbHa ¢opma piBHAHHSA

i3oTepmu 32 i30XOpHUX yMOB



dinK _ AH’®

16.3. 7 = 7 TPH V=const - piBusinH1 i300apu Baunt I'odda
(mudepentiitna opma piBHSIHHS 130TEPMH )
16.4. dcllLTK = 21;2. piBHsinHd i30xopu Baut I'oda (mudepentiitna popma

PIBHSIHHA 130T€pPMH)
17.1. §=ACp= Cp2 -Cp13akon Kipxroddda (npu izod6apHomy npoueci)

17.2. i—LT’=ACp= Cp2 -Cp1 —3axon Kupxrogda (npu izoxopuomy nporeci)
18 G- Y(viC) =3 (voCp) 300 ac, =¥ (vCy) . -3 (v,Cy),, POIPAXYHOK

TeIJIOEMHOCTI peakuii;

19. Y By3bkomy iHTepBasi Temmnepatyp 3akoH Kipxroppa wmae Bursia
AHy =AH; +AC, (T, -T,) abo AUy =AUy +AC, (T,-Ty)- OCKUIBKM dYacTillie BIgOMIi
TaOJMYHI 3HAYCHHS CTAaHJAAPTHUX TEIUIOBUX €(EeKTiB, TO MaeMO BHpa3
AH; = AH g +AC, (T, —298) @00 AU = AU +AC, (T, —298).

20. Tperiii 3aK0H TepMOAUHAMIKH (ICKUIbKA BU3HAYEHB):

20.1.moctynar Ilnanka: eHTpomis iJeajdbHOrO0 KpHCTajla 3a TeMIepaTypu
aOCOJIIOTHOTO HYJS JIOPIBHIOE HYJIO; Y peajJbHUX KpUcCTajax € JedexTu, Tomy
EHTPOIIs MOBUHHA OyTH OLIbINA 32 HYJIb;

20.2.Teopema HepHcra: 3a Temreparypu, OJM3bKOI 10 aOCOMIOTHOTO HYJIS,

pox BUX npona

. . dc
TEIJIOEMHICTh CUCTEMHU JOPIBHIOE HYIIIO: P 0, Tomy dQ_ds _ -
daT ~ dT

B3aemo03B’ 130Kk po00OTH TAa TENJIOTH 32 PI3HUX TEPMOJAMHAMIYHHMX YMOB

IIpouec AU A Q
V =const AU =Q-A A, =PAV =0 Q, =AU
T =const AU =Gy AT:2,3RT|9\§= QT:AF:2,3RTI9\%:
Ao -2 3RT|@.ﬂ1 ~2,3RTIg - 1
! P, P,
P — const AU = AH — PAV Ao =PAV =R(T,-T)) Qp =AH +PAV = AH
o — const AU = A, A =AU =G, (T, -Ty) Q=0

1.2. XiMmiuHa KiHeTHKA
TeopeTH4Hi 0CHOBH

XimiyHa KiHeTHMKA- HAayKa PO MIBUJKICTh 1 MEXaHI3MU XUIMIUHUX PEaKIliil.



OCHOBHI MOHATTA TA 3AKOHHU XiMIYHOI KIHETUKH

1., _,AC, cepeaHsi IIBHAKICTH peaKuii;
Y
2. dC

VMl/[T == thL

dt
3. v =Kcachcd... mna peakuii aA+bB+dD +...—> €E +... MATeMaTHYHHI BUPa3

, MUTTE€BA MIBUIKICTHh pPeaKii;

3aKO0Ha AiKYUX Mac, e K — KOHCTaHTa MBHUIKOCTI Peakiii: MBUAKICTh Peakiii Mpu
KOHIICHTPAIIISX pearyrounX peyoBUH 1 MOJIB/JT; IIBUAKOCTI XIMIYHUX peakiii
OJHAKOBMX MOPSAKIB MOPIBHIOIOTh 32 BETMYMHAMU KOHCTAHT IIBHIKOCTI ;
(dakTop, AKUH BIJIrPa€ TOJOBHY POJIb Y By3bKOMY

IHTEepBaJIl TEMIIEpaTyp MpH 30UIbIIEHH] MIBUIKOCTI peakilii Mpy MiJBUILIEHH]
TEMIIEPATYPH -3POCTAHHS YACTKH AKTHBHHUX MOJIEKY.JT;

4. Tlopsinok peakiii 3a pe4OBHHOK (YACTKOBMIA MOPSIAOK) — CyMa TOKa3HUKIB
CTYIIEHIO B KIHETUYHOMY PIBHSIHHI 32 PEUOBUHOIO (TabII. ).

5. 3araabHuii MopsiIOK peakuii — cyma MOKa3HUKIB CTETICHIB TOPSJIKIB peaKilii 3a
pevyoBHHAMH B PIBHAHHSAX IIBHIKOCTI peakiii: Hampukmax a+b+d=...; 3a
HOPSAKOM peakiii MOAUIAI0Th Ha HYJIbOBOT'O, IEPIIOT0, IPYroro, ApodbOBOro Ta iH.

TOPSI/IKIB.

Tabnuys
KineTnuHi piBHSIHHS, BUPa3d KOHCTAHT MIBUIKOCTI Ta yacy
HaniBHepeTBOPEHHS
[Mopsinox | 3anexHicTs C Bl Po3paxyHOK KOHCTaHTH Po3paxyHox t,,
peakitii t IIBUIKOCTI peaKilii
In2
1 InC=InC, —kt kzlln& ty,=—
t C
1 1 11 1) 1C,-C
ER k=2| = -2 |z "> tyy =2
2 cC G t[c0 c] t C,C Y2kG
1 1 1C,2-C? 13
0 t 2C,°C 2Cy




5.1. AKI0 WBUAKICTH XIMIYHOI peakiil He 32JIeKUTh BiJl KOHIEHTPAaLil
pearyrouux pedyoBuH, TO MOPAA0K peakuii=0

5.2 .mpouec po3KJIAJaHHA JiKIB € PEakii€lo Neploro NopsaKy;

5.3. pO3MipHICTh KOHCTAHTH MIBUAKOCTI peakiii Nepmoro mopsiaAKy He 3aJIEeKUTh
BiJ crioco0y BUpa3y KOHILEHTpaLii (Hanpukiaz cL);

5.4.Peakuisi ruiposIn3y caxapo3u BiITHOCUTHLCS 10 PEaKIlii ICEeBAONEPUIOTO
HOPAIKY;

5.5. IMopsanok peaxunii, st sikoi K = 1/t (1/¢ -1/¢o) € apyroro mopsiaky;

5.6. KoHcTaHTa IIBHAKOCTI XiMiYHOI peakiii APyroro nopsiaAKy Mae po3MIipHICTh
J/MOJIb *XBUII.

6. Yac HanmiBepeTBOPEHHs t,,, — Jac, 3a AKUH KOHIICHTpAIIIsl BUX1JTHOT PpEYOBUHU

3MEHIIYEThCS  BIBIYl  TOPIBHAHO 3  BUXAHOW  (TAbmui);  mepion
HAIIBIIEPETBOPEHHSI ~ OOEPHEHO TMPOMOPIIHHUN BUXINHIN KOHLEHTpAIix JUis
peaxiii Ipyroro nopsKy;

7. MoJiekyasipHicTh peakuili — KUTBKICTh BUXIIHUX YAaCTHMHOK €JIEMEHTapHOTO
aKTy, SKI OJHOYACHO pearyloTb 3 YTBOPEHHAM NPOAYKTIB peakiii. 3a
MOJICKYJISIPHICTIO peakilii MOJAUISI0T, Ha MOHO- (peakiii po3kiany), 0i- (JIyKHUN
rigponiz ectepiB), TpumolsiekyimsapHi (O + NO + NO —2NOy); peakmii 3
MOJICKYJISIDHICTIO OUIbIIE TPhOX HEBimOoMi. MOJEKYISPHICT BH3HAYAETHCS 3a
MEXaHI3MOM pPEeaKIlii.

[Topsmok 1 MONEKYISPHICTh XIMIYHUX pPEaKIliil CHiBMAgal0Th TUIBKU JUISI TPOCTUX

OJTHOCTAJIIMHUX PEaKITii;

TZ _TZ

8. y=kLﬂo; ky =kgy 10, TPABHIO Bant-TI'odda, ne y — TtemmeparypHuUii
T

Koe(DIIieHT, 0 MOKa3ye, y CKUIBKU pa3iB 30UTBIITYEThCSI KOHCTAHTA IBUIKOCTI 31
30UTBIIICHHSIM TeMIlepaTypu Ha KoxkHi 10 TpamyciB; MpaBHIIO 3aCTOCOBYETHCS Y
MeTo1 "MPUCKOPEHHOTO CTApPiHHA JIKIB" MPW BUBUYEHHI TEPMiIHY MPUTOJHOCTI iX;
TeMIepaTypHuii  koe(diieHT IMBUAKOCTI OUIBIIOCTI  XIMIYHHUX  PEaKIlii

3HAXOJIUTCA Yy Mexax: 2-4 pasu;



9. Emnepria akruBanii (Ea) — MiHiManbHa eHepris, 1O NepeOUIbIIY€E CEPEIHIO
€HEPril0 31TKaIOYUX YaCTHMHOK; JUIsl TOUHOIO BHU3HAYEHHS KOHCTAHTH LIBUIKOCTI
peaxiii 3a BEJIMUMHOIO €HEprii aKTUBALlli 3aCTOCOBYETHCS CTEPUUHUIN (PAKTOP, LIO0
BPaxOBY€ - B3a€EMHY OpIEHTAIlII0 pPEaryrouuX YaCTUHOK; 3HIDKCHHIO  €Heprii
aKTUBAIIll peakIlii cCupusie 10AaBaHHs KaTtanizatopy (hepMeHTy);

9.1. _a. exp(s—;j - eKCNoHeHIiaJIbHA (popMa PiBHAHHS AppeHiyca;

9.2 dinK E, _
dT  RT?

9.3., K. _E[1 1] -inTerpasbna ¢popma piBHsIHHS AppeHiyca,
Ki R{(T; T,

ae A — Mmipa st YaCTKH 3iTKHEHb YaCTHHOK, SIKi MOXKYTh MPHBECTH JO0 XiMIYHOT

au¢epeHuiajbHa popma piBHAHHS AppeHiyca;

peakinii; [y BU3HAUEHHS €HEPTii akTUBAIlli HEOOXOIIIHI KOHCTAaHTH IIBHIKOCTI
peakIlii 3a 1BoMa TeMIiepaTypamu.

10'V¢/X=BKBII—°(1—978M)’ mBHAKicTL QoroxivMiunmx peakmiii, me |, Ta | —

IHTEHCUBHICTH CBITJIa O Ta MICJIS HNOIVIMHAHHS BIAIIOBIIHO, 3HAXOIATH 3a 3aKOHOM

Byrepa—Jlambepra—bepa: |, =1 0(1—e‘8'”), ne | — roBmmua mapy peakuiinHoi

CyMiIlli; N —KIJIBKICTh MOJIEKYJI, SIK1 MOTJIMHYJIU CBITIO B OJMHMII 00’ €My CyMIIIIi;

11. 5 _Nyx - kBaHTOBHMIT BHXIZ;
KB
th

12. Mexanizmu karanizy. 12.1. .mexanizm 2omozennozo kamanizy -—
MOSICHIOETHCST TEOPIEI0 MPOMDKHUX KOMILUICKCIB 33 CXEMOIO:

nepuia cmaoisa:A+K—AK; apyra crais AK+B—C+K;
12.2. mexanizm zemepozenno20 Kamanizy — MOSCHIOETHCS IBOMA TCOPISIMHU:
12.2.1.Teopiss yTBOpeHHSI TNPOMIKHUX NOBEPXHEBHUX CHOJYK (amcopOriiiHa
teopis I'. Teinopa) 3a crafgiiiHOrO cxeMoro: a. Audy3isd BUXIAHUX PEUYOBUH 0
MOBEPXHI KaTai3aTopa;
0. amcopOI1isi pEYOBHUH HA MMOBEPXHI 3 YTBOPEHHSIM MMPOMI>KHOTO KOMILIEKCY:

A+ B+ K — ABK;



Cc. aKkTWBaLig ajgcopOosaHoro crtany: ABK—ABK*, 1. posmag akTHMBOBaHOTO
KOMILIEKCY 3 YTBOPEHHSAM a1cOpOOBaHMX MPOAYKTiB peakuii: ABK* — CDK;

e. necopOirist NpoAYKTIB peakiiii 3 moBepxHi karanizaropa: CDK —C + D + K;

K. 1UQy31s TPOAYKTIB peakuii BiJl MOBEPXHI KaTajli3aTopa;

12.2.2. myabsTuuieTsa teopis (O. O. banannin) abo Teopist reoMeTpUYHOT
MOAIOHOCTI (1711 METAJICBUX KaTajli3aTOPIB): a. aKTUBHUM LIEHTP METAIY €
CYKYIHICTIO IEBHOI KUTBKOCTI aIcCOpOLIHHUX LIEHTPIB (CYCiIHIX aTOMIB Me) Ha
NOBEPXHI B TEOMETPUYHIN BIAMOBIIHOCTI 3 Oy/1I0BOIO BUXIHOT MOJIEKYIIH: 2
(nymner), 3 (Tpuriet), 4 (KBaApyIwieT), MyJIbTHIUIET; 0. pearyroda pedyoBUHA
a7IcopOy€eThCsl PI3HUMHU YaCTUHAMU Ha Pi3HUX aTOMaX MYJIbTUIUIETY, IPH IIbOMY
3B’SI3KU B Hill 1e(DOPMYIOTECS, yTBOPIOETHCSI XEMOCOPOIIHHUN MYITbTHILIETHUH
KOMILIEKC, SIKHI JJaJTi PO3KIAIAETHCS 1 Ta€ TPOTYKTH PeaKIIii.

13. BaacTuBocTi KaTajizaTopa: a. TpOMOTYBaHHS KaTaji3zatopa — MiJBUILEHHS
aKTUBHOCTI KaTaJli3aTopa B MPUCYTHOCTI PEYOBHUH-TIPOMOTOPIB, K1 HE €
KarajizaTopamu; 0. OTpyEHHS KaTaldi3aTopa—pi3Ke 3HMKEHHS aKTHBHOCTI
KarajizaTopa y MPUCYTHOCTI KaTaJITHYHUX OTPYT;

14. ®epMeHTATHUBHI peakmii — peakilii 3 ydacTio OIOJIOTIYHUX KaTali3aTopiB
(pepmentiB), w0 BigOyBawoThcs 3a cxemow E+S—ES—E+P;  OcnoBha
BIIMIHHICTh (EepMEHTIB Big HEOIONOTIYHUX KaTajau3aTopiB - BHCOKa
crienuigHICTH ii Ta CEIEKTUBHICTh;

14.1. OcobnuBOCTI (hepMEHTATUBHUX PEAKIIiN TaKi:

14.1.1. MaroTh BUCOKY aKTUBHICTh Ta CHCIU(IIHICTB;

14.1.2. Vou[s] + PiBHSIHHS Mixaenic- Menten, ne V., — MakcumanbHa
V — max
*P K, +[S]

m

IIBUJIKICTh peakilii; K_ — KoHcTaHTa Mixaemica (KOHIIGHTpaIlisa cyocTtpary 3a

m

1
YMOBH — .
Vor = 2Vmax)
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14.1.3. mBuaKicTH (poTOXIMIYHUX peakuiil (BiAOYBalOThCS IiJ] BIUIMBOM KBAaHTIB
€Heprii) Majo 3ajJexaTb BiJ TeMIepaTypd 1 BHU3HAYAIOTHCS BEIMYUHOIO
KBaHTOBOI'O BUXOY;

15.J1anmroroBi peakuii — peakiiii, B SIKUX 0araropa3zoBO MOBTOPIOETHCS LIUKII
€JIEMEHTAPHUX aKTIB 32 YYaCTI0O AKTUBHUX YAaCTUHOK;

16..ITocrinoBHi peakuii — peakilii, 3a SKUMU TPOIYKT MEPLIOT CTali € BUXITHOIO

PEYOBHUHOIO JIPYroi CTajii.

TecToBi 32aBIaHHA

1.J171st TOYHOrO OGYHCIIEHHST KOHCTAHTH IBHAKOCTI 3@ BEITHYNHOO €Heprii
aKTHMBAIIi1, 3aCTOCOBYEThCS CTEPUUHHUI (HaKTOP, SIKUI BPaXOBYE:

A. B3aeMHy opieHTaIlif0 pearyrounx MOJIEKYII

B. XiMiuHI BMacTUBOCTI B3aEMOJIIFOUUX CITOJTYK

C. KoHIleHTpallil0 pearyrouux pe4oBUH

. Temnepatypy peakmiiaoi cymirii

E. By10By MOJIeKyJ1 B3aEMOIIFOUUX CIOTYK

2.Ha ¢papmarnieBTHYHOMY BHPOOHHIITBI IPOLIECH CUHTE3Y JIKapChKUX Mperaparis
BIZIOYBAIOTHCS 3a PI3HUX YMOB. Y SIKOMY MpoILieci SHTPOIIs HE 3MIHIOETHCS ?
A.AniabaTuaHomy

B.I130TepMmiuHOMY

C.I30xopHOMY

J.1306apHomy

E.ITonitportHOMy

3.Metox “TpuUCKOPEHOTO CTAPIHHSA JIKIB”, IKHA 3aCTOCOBYETHCS JJII BU3HAYCHHS
CTPOKIB PHUIATHOCTI JIIKAPCHKUX 3aC001B, TPYHTYETHCS HA:

A.Ilpasuni Baut-T'odda

B.IIpaBumni [lanera-®asinca

C.Iloctynari [1nanka
11



J.3axon1 OcTBanpaa

E.3axoni Payns

4.depMeHTH IIMPOKO BUKOPUCTOBYIOTHCA Y (hapMallii B IKOCTI1 JIIKAPChbKUX
npenapariB. SIka OCHOBHA BIIMIHHICTb (DEpMEHTIB BiJ HEO10JOTTUHUX
KaTai3aTopis?

A.Bucoka cienup1aHICTh Ail Ta CENEKTUBHICTD

B.Bucoka yHiBepcalbHICTb

C.Mana yHiBepcaibHICTh

J.Bucoka qucrniepcHicTh

E.Bucoka roMOreHHICTh

5.KoHcTanTa mBUAKOCTI XIMIYHOT peakilii Mae po3MIipHICTb JI/MOJIb XB. BkaxiTh
HOPSIIOK peakiiii:

A dpyruii

B.Ilepmmi

C.Tperiit

A.HynvoBun

E./Ipo6oBuii

6.11IBuakicTh XiMIYHOT peakiii He 3aJIeXKHUTh B KOHIICHTpAIlli pearyrounx
peUoOBHH. SIKuii OPAIOK 1aHOT peakifii?

A.HynpoBuii

B.Ilepmnii

C.dpyruii

. Tpertiii

E./IpoOHuuii

7.5Ikwit 3 BUpa3iB BiAMOBINae crany XiMIYHOT pIBHOBArd MpH MOCTIHHUXTUCKY Ta
Temmepatypi?

A.AG=0

B.AF=0

C.AH=0

12



J.AU=0

E.AS=0

8.51k1 nan1 He0OXiTHO BUKOPUCTATH ISl BU3HAUCHHS €HEprii akTUBaIlii?
A.KoHCTaHTH NIBUKOCTI peakIlii Mpu JIBOX TEMIIepaTypax

B.TemnnoBa enepris peakuii

C.3miHa eHeprii cucteMu

J{.BHYTpilIHS €Heprisi CUCTEMU

E.Tlopsiaok peakiii

9.11pu BUCOKIW TeMIiepaTypl HABKOJIHUIIIHBOTO CEPEIOBHILA BEHTUIIATOP MOJICTIIYE

nepeOyBaHHs B IPUMIIIECHH, OCKUIBKU 30UIBIIY€ TEIIOBIAIAYY IIISIXOM:

A Konsekmii

B.BunapoByBaHHs piiuHu

C.Temnopaniaii

J.TennmonpoBeneHHs

E.Tennopamiaiii Ta TEIIONPOBEACHHS

10.ITpu BUpOOHUIITBI JIKAPCHKUX MperapaTiB iX BUXIT MOXKHA MIIBUIIUTH HPH
PaBIWIILHOMY BUOOPI TEMIIEPATypHOTO PeXUMY. SIKe PIBHSHHS BCTAHOBIIOE
3QJICKHICTh KOHCTAHTH PIBHOBArd BiJl TeMIIEpaTypH MPHU MOCTIHHOMY THCKY?
A.I300apu ximMiuHOI peakirii

B.[30oTepmu XiMiuHOT peakirii

C.Kipxrodda

J.I30x0pu XiMI4HOT peaxirii

E.T'i66ca-I"enbMronbiis

11.Haifuacrimie B TEXHOJOT11 papMarieBTUIHUX MPEnapariB MiATPUMYIOTh
CTaJIMMU TEMIIEPATYpPy Ta TUCK. SIK Ha3uBa€eThCs el mpoiiec?
A.I306apHO-130TEpMIUHMIA

B.I30x0pHO-130TepMiuHUI

C.[306apHuit

J.130x0opHuii
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E.I[30orepmiunuit
12. TemnepatypHuii KOeIIEHT MBUAKOCTI peakili JOPIBHIOE 2. Y CKUIbKH pa3iB
3MIHMTHCS IBUKICTB Li€i peakiii mpu 3MiHi Temmeparypu Ha 40°C?
A.Y 16 pa3is
B.V8 pazis
C.V 4 pazu
.Y 32 pazu
E.Y 24 pa3u
13.5lka TepMoiiHaMIUHa BETUYMHA € KPUTEPIEM CIIPSIMOBYBAaHHS CAMOYMHHOIO
npolecy Npy MOCTIHHUX 00’ eMi Ta TeMiiepaTypi?
A.Enepria I'enbmromnbiia
B.EnTtpomis
C.Enepris ['160ca
JI. XiMIYHHH TTOTEHITIaN
E.EnTanemnis

14.Po3paxyHOK TEIJIOBUX €(EKTIB XIMIYHUX peaKkiliid Ha papMalleBTHIHOMY

BUPOOHUIITBI TPYHTYETHCS Ha 3aKoH1 ['ecca, sikuii cTBEpIKYE, 110 TETUIOBUMA eeKT

peakIlii BU3HAYAEThCS

A.TTouaTKoBUM 1 KIHIIEBUM CTaHAMHU CUCTEMH
B.Cnoco6om niepebiry peaxirii

C.IInsxom nepediry peakirii

D.KiabKiCTIO MPOMDKHHAX CTaIN
E.TpuBamicTio mporecy

15. Crepuunuii hakTop B XiMIYHINA KIHETHII BPaXOBYE:
A.B3aemHy opi€eHTaIli10 pearyrounx MOJEKYI
B.XiMiuHI BTaCTHBOCTI B3a€EMOIIFOUMX CIIOJTYK
C.KonnenTpaiiiro pearyroqux pe4oBUH
D.Temnepatypy peaxuiitHoi cyminri

E.BynoBy mMoiieky B3a€EMOJIIFOUUX CIIOTYK
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16.51ka 3 HaBeeHUX peakiliil BIAHOCUTHCS 10 PEAKL1H ICEBIONIEPIIOro NOPAIKY?
A.T'igponizy caxapo3u

B.Ecrepudikanii

C.OMunienHs

D.Heitrpanizarii

E.T'opinns

17.Cuctema 3HaXOAUTHCA B 1300apHO-130TepMiuHiIi piBHOBA31. Ky QyHKIIIO
noTpiOHO BUOpATH AJI OMUCAHHS mpouecy?

A.Eneprito I'166ca;

B.Eneprito ['enbmromnbiia;

C.BHYTpIlIHIO €HEPrilo;

D.EnTansmiio;

E.Eutpomniio

18.KiHeTuKy TepMIUYHOTO PO3KJIaay JIKAPChKOI pEYOBUHU JOCTIIKYIOTh Y
6omO0BOMY KasiopuMeTpi. Jlo IKOTO TUITY BITHOCUTBCS I1eH mporiec?
A.I3oxopHui

B.I306apHuit

C.I3oTepmiunuii

D.PiBHOBakHU

E.uxnignmii

19.CunTte3 nikapchkoi pedoBHHH BiJOYBa€ThCs B 13051b0BaHil cuctemi. 1o €
KpUTEPIEM HAMPSAMKY Mepediry caMOJOBIIBHOTO —Mporiecy?

A.3miHa eHTpoOIii

B.Enepris ['i060ca

C.Enepris I'enpmrossia

D.BuyTpimHs eHepris

E.EnTanenis

20.5xuit TepMOAMHAMIYHII TIOTEHIIIAJ CJTiT BUOPATH K KPUTEPId MOKIIUBOCTI

CaMOJIOBIJILHOTO MPOIIECY, 1110 BIIOYBA€ThCS B 1300apHO-130TEPMIYHUX YMOBAX
15



A.I306apHo-130TepMiuHmil noteHuian ['100ca;

B.I30x0pHO-130TepMiuHUIA MOTEHIIiaN [ eTbMroibIs;

C.Tepmonunamiuynuii noteniian ['i66ca — ['enbMronbIs

D.XiMiuHMIA TOTEHITIAT

E.EnekTpokiHeTUYHUN NOTEHII1AJI

21.11paBuno Baut-I'odda 3acTocoByroTh IpH BU3HAYEHHI TEPMIHY NPUIAATHOCTI
JiKiB. B ikMX Mexax 3HaXOJUTHCS TeMIEpaTypHUN KOe(DIIIEHT MBUIKOCTI

OUTBIIOCT1 XIMIYHUX PEaKI[ii?

A2-4
B.2-3
C1l-3
D.3-4
E1-5

22.KoHCcTaHTa MBUIAKOCTI XIMIYHOT peakilii YucebHO JOPIBHIOE MIBUIKOCTI
peakIlii, 3a yMOBH III0:

A.MonsipHi KOHIICHTpAIli peareHTiB IOPIBHIOIOTH OJTUHMIT]

B.MossipHi KOHIIEHTpallii peareHTiB BIIPI3HAIOTHCSA Ha OJIMHUITIO
C.MousipHi KOHIIEHTpaIlil MPOAYKTIB OJTHAKOBI

D.MossipHi KOHIIEHTpaIlii peareHTiB MEHIIe OIUHUII

E.MossipHi KOHIIEHTpaIlii IpOIYKTIB OUTBIN OJUHMII

23.J111s 130XOpHOTO TPOLIECY TETUIOBU e(PEeKT piIBHUM:

A.3MiH1 BHYTPIIIHBOT €HEPTii.

B.3minHi eHTanbIIiil mporecy

C.Hyso.

D.3miHi eHTpoIii cHCTEMH.

E.3mini BitbHOT eHeprii ['i0ca.

24.CtangapTHI YMOBHM BU3HAYAIOTHCS HACTYITHUMH 3HAYCHHSIMH THCKY Ta
TeMneparypu (mapameTrpaMu CTaHy):

A.101,3 kIla, 298 K.
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B.101,3 kIIa, 273 K.

C.101,3 xIIa, 0 K.

D.50 kIla, 273 K.

E.50 xIIa, 298 K.

25.TernoBuit edext peakilii Herrpanizaiii kuciaor HCIL, HNOs:
A.OnHakoBHUIA.

B.3asexxutsb Bij] iX OCHOBHOCTI.

C.BuszHayaeTbCs OKUCTIOBAIBHUMHU BJIACTHBOCTSIMH.
D.3anexuTh Bii IPUPOAN KUCIOTHOTO 3ATHUIIKY

E.3anexutsb BiJ MOCHI1IOBHOCTI 3JTUJIMBAHHSI KOMIIOHEHTIB KHUCJIOTA-JIYT

26.B sikoMy BUIAJKy CIIBMAIal0Th MOPSAOK 1 MOJIEKYJISIPHICTh XIMIYHUX PEaKIIin:

A.TinbKu 1151 TPOCTUX OAHOCTAMIMHUX PEaKIIii

B.CniBnagarors 3aBXau

C.HecmiBragarors HIKOIH

D.Tinbku 118 CKJIaIHUX OaratocTaaiifHUX peakilii

E.Jli1st hepMeHTaTUBHUX PEAKITIH.

27.Po3MIpHICTh KOHCTAHTH MIBUJIKOCTI PEAKIIiT SIKOTO MOPSAIKY HE 3aJI€KHUTh BiJl
crioco0y BUpaKeHHsI KOHIIEHTpaIii?

A.Tlepiioro

B.dpyroro

C.Tperwsoro

D.HynbsoBoro

E./Ipo6noro

28.DepMeHTH IPUCKOPIOIOTH GioXiMiuni peakuii 6inbm Hixk y 108 pasis. Ske
PIBHSIHHS OTTUCYE MBHUIKICTH (PEPMEHTATHBHOTO KaTamizy?

A.PiBasausg Mixaenica-MeHTeH

B.PiBusuans Bant-T'odda

C.PiBusanHs AppeHiyca

D.3akoH miroynx mac
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E.PiBHAHHS 130TepMHu XiMI4HOT peakiii Bant-I'odpda

29.baraTo XIMIYHUX MPOIIECIB BIIOYBAETHCS 3a CTAIUX TEMIIEPATYpI 1 TUCKY. Ky
TEPMOJIMHAMIUHY (YHKLIIO0 Tpeba o0paTH sIK KpUTepii nepediry caMOYMHHOTO
MPOLECY B IIUX yMOBax?

A.Enepris I'i66ca

B.Enepris ['enbMmronbla

C.BHyTpilHs eHepris

D.Enranbmis

E.Entpomis

30.locnimkeHHs 3a1€KHOCTI IIBUAKOCTI peakiii BiJl pi3HUX (AKTOPIB JO3BOJISIE
1HTEeHCU(IKYBATH TEXHOJIOTT4YHI npouecu. Skuil 3 (pakTopiB HE BIUIMBAE HA
KOHCTaHTY IMIBUJIKOCTI XIMIYHOT peakirii?

A.KoHueHTpallisi pearytouux pe4oBHH,;

B.Temnepartypa;

C.IIpupona pearyrounx peuoBHH;

D.IIpupona po3unHHUKA;

E.Ctyninp aucriepcHOCTI TBEPAO1 pEUOBHUHHU.

31.XimiyHa KiHETHKA Ma€ BeJIUKe 3HaueHHs I dapmarttii. Skuif mopsaok Mae
peaKIlis TiApoizy caxapo3u?

A.TlceBnonepmnii

B.HynboBuii;

C.Apyruii;

D.Tperiii;

E.Ipo6umii.

32. B texHomorii (hapManeBTHIHUX MPENapaTiB BAXKJIUBY POJb BiIrPatOTh: TUCK,
TemnepaTtypa, KoHueHTpauis. [ligBuIieHHs TeMneparypu SKOro 3 MpoueciB
MIPUCKOPIOE HOro?

A.EHI0TepMIYHHUI;

B.Ex3otepmiunmii;
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C.AniabaTnyHuii;

D.I30xopHuii;

E.[306apHwuii.

33.3a BenmMYMHAMH KOHCTAHTH IIBUAKOCTI MOXHA POOUTHU BUCHOBKH I10]10
nepediry npoleciB CUHTE3y TUX YW IHIIUX JIIKAPCbKUX mpenaparis. Bix skoro 3
(akTOpiB 3aNEKUTh KOHCTAHTA IIBUIKOCT1 peaKIIii?

A.Temneparypa;

B.Tuck;

C.00’em

D.Konuenrparris;

E.Yac peaxiii

34.XiM14H1 TPOLIECH CYIPOBOKYIOTHCS TEIUIOBUM €(EKTaMu, 110
HATOPSIAKOBYIOTECSI TAKOMY 3aKkoHY: ~TerioBuii edekT peaxirii HE 3QJICKUTh
BIJI IUISIXY, TI0 SIKOMY MPOTIKA€E MPOIEC, a BU3HAYAETHCS MOYATKOBUM Ta KiHIIEBUM
cranoM cuctemu’” . Lle:

A.3axoHn I'ecca

B.3akon ['enpi

C.3aKkoH airoyux Mac

D.3akon Hepucta

E.3akon ABorasapo

35.TermoBuii edeKT XIMITHOT peakIlii He 3aJIeKUTh BiJl IUIAXY peakiliid, TOOTO Bix
MIPOMDKHUX CTail, a BU3HAYAETHCSA JIUIIE ITOYaTKOBUM 1 KIHIICBUM CTaHAMHU
CUCTEeMH. SIKuil 3aKOH TEPMOJMHAMIKH II€ JTOBOJINUTH?

A.3akon ['ecca

B.3akon KonoBanosa

C.3akon Pebinnepa

D.3akon CMOIyXOBCHKOTO

E.3anok ['ecca-I'enbmronbiia

36.BuzHaunTH, 3MiHOIO SKOTO (PaKTOPY MOKHA 30UTHITUTH PiIBHOBAKHHI BUXI1]T
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npoaykTiB peakiii No+3H>=2NHs:

A.30UIBIIIEHHSAM THUCKY.

B.JlonaBaHHsM 1HEPTHOIO Ta3y.

C.3MEHILIEHHAM TUCKY.

D.36u1bI1eHHAM 00’ €My .

E.JlonaBanHsiM KaTagizaTopy.

37.ExTpornis cucTeMu 3MEHIIYEThCS B MPOIIEC]

A Tlonimepu3zanii

B.I[1naBneHHs

C.BunapoByBaHHs

D.CyG6nimarrii

E. Quccomiantii

38.0cHoBHU 3aK0H TepMOXiMii (3aK0oH ['ecca) BCTaHOBIIIOE, 110 TEIIOBUH e()EeKT
XIMIYHOT peakirii

A.He 3anexuTs Bill NIUIAXY Mepediry peaxiiii.

B.3anexuTs Bii NpupoId BUXITHUX PEYOBUH.

C. He 3anexxuthb BiJf IPUPOIU MTPOAYKTIB PEAKIIii.

D.3anexutp Bix NPUPOIU MPOAYKTIB PEaKIIii.

E.He 3anexxuth Bi NPUPOIU pearyrodux peyoBHH.

39.EnTpomnis, K 0JlHa 3 OCHOBHUX TEPMOJIMHAMIYHUX (YHKIIIH, € MIPOFO:
A.Po3cistHOT eHeprii.

B.BHyTpimHb01 €Heprii CHCTEMHU.

C.IloBHO1 eHeprii cucTeMH.

D.Eneprii, sKy MOHa BUKOPUCTATH JIJII BAKOHAHHS pOOOTH.
E.Entanbmii.

40./10 eKCTEHCUBHUX BJIIACTHBOCTEH TEPMOJIMHAMIYHOI CHCTEMH BiTHOCUTHCS
A.BryTpimas eHepris

B.Tuck

C.Temmneparypa
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D.1linbHICTH

E.KonuenTtpariis

41.PoboTa cucteMH B 130XOpPHOMY MPOIEC] JOPIBHIOE:

A.Hymto

B.3MiH1 BHYTpIIIHBOT €Heprii

C.3MiH1 eHTanbMii

D.3miHi enTpormii

E.3miH1 TenmoeMHOCTI

42.11pu miABUIIEHH] TUCKY XIMI4YHA PIBHOBAra B CUCTEMI 3MICTUThCS Y O1K
NOYAaTKOBHX PEUOBHH. BH3HAUTE TaKy CHCTEMY.

A.N2Oq(T)----- ><------ 2NOx(T)

B.C(1B) + O2(T) ----- ><mmeem COx(T)

C.4HCI(r) + Oy ----- ><mmme 2H,0(1) + 2Cla(T)

D.Na(r) + 3Ho(T) ----- ><-mmmee 2NHs3(T)

E.COx(r) + Hx(r) ----- ><mm- CO(r) + H20O(1)

43.KoHCTaHTH PIBHOBArM MpH MOCTIHHOMY THCKY 1 KOHIIEHTpAIIli CTalOTh PiBHI
Mix coboro Kc = Kp sxmo:

A.He3MiHHa KUTBKICTh Ta30MOII0HUX PEYOBUH

B.3aranpHuil THCK B CUCTEM1 JOPIBHIOE aTMOCPEPHOMY

C.Peaxkiiis mpoxoauTh B 1301b0BaHIN CUCTEMI

D.Vci npoaykTu B peakitii ra3ormo/1ioHi

E.Ilpornec i30Tepmiuamit

44 TlinBuiieHHs TeMIlepaTypy MPU3BOIUTH J10 3HAYHOTO 3POCTAHHS MIBUIKOCTI
nepeBakKHO1 OLTBIIOCTI XIMIYHUX Ta O10XIMIYHUX peakiii. Brums temnepatypu
Ta €Heprii akTHBAIIil Ha MIBUAKICTh XIMIYHHUX PEaKIliii BU3HAYAETHCS 32 PIBHIHHSM:
A.Appeniyca

B.boabiimana

C.Bant-T'odda

D.Eumreiina
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E.HproToHa
45.11IBUKICTD SKUX Peakiliii Majo 3aJ1eXUTh BiJl TEMIIEPATYpPH 1 BU3HAYAETHCS
BEJTMYMHOIO KBAHTOBOTO BUXOTY?
A.DOTOXIMIYHHUX
B.I'ereporennux
C.ABTOKaTaNITUYHUX
D.ITocainoBHNUX
E.Ilapanenbaux
46.11pu camo10BUTLHOMY HaOJIMKEHH1 10 PIBHOBAKHOT'O CTaHy €HTPOITis
130JIbOBAHOI CUCTEMU
A.Jlocsirae MakKCUMyMYy
B.Jlocsrae miHimymy
C.He 3miHto€eThCs
D.Ilparue 10 HECKIHYEHHOCTI
E.JliH1liHO 3MEHBITYETHCS
47. Sxuit TepMOIMHAMIYHUHN TTOTEHITIa Tpeba BUOpaATH K KpUTEpii
CaMOJIOBIJILHOTO MEepediry peakilii, K10 BOHA BiI0YBAETHCS B 3aKPUTOMY
aBTOKJIaB1 IPH CTaIii TemmepaTypi ?
A.Eneprito ['eapMmrosnpia
B.Enepriro ['i66ca
C.BuyTpiniHo eHeprito
D.EnTpormiro
E.Enranemiro
48.CtaH cucTeMHu, SIKM HE3MIHHUHN 32 TEMIIEpaTypoOrO Ma€ Ha3BY:
A.I3oTepmiunuii
B.HepiBHOBaXKHMIA
C.PiBHOBaXHUH
D.1300apHuit

E.[30xopHuit
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49.Po3paxyHOK TEMI0BUX €PEKTIB XIMIYHUX peaki[iii Ha (hapMaleBTUUHOMY
BUPOOHHUIITBI TPYHTYETHCS Ha 3aKOHI ['ecca, KUl cTBepKye, 0 TEIIIOBUI e(eKT
peakilii BU3HAYAEThCS:

A.TloyaTKOBUM 1 KIHIIEBUM CTaHAMH CUCTEMHU

B.Cnoco6om niepebiry peaxiii

C.IInsxoMm nepediry peakiiii

D.KiabKICTIO MPOMDKHUX CTaIN

E.TpuBamnicTio nporecy

50. IIpu BenMKOMY HAJUIMILIKY OJHIET 3 PEYOBUH PEaKIlisi Ma€ Ha3BY MCEBIO
nepmoro nopsaky. Ha3piTe Taky peakilito:

A.Tl'inponiz caxaposu

B.Ecrepudixarii

C.OMusneHHs

D.Heitrpanizartii

E.'opinus

51. CucreMa 3HaXOIUTHCS B 130XOPHO-130TEPMIUHIN piBHOBA31. Ky QyHKIIFO
noTpiOHO BHOpATH JJIs1 ONTUCAHHS TIpoliecy?

A.Eneprito ['eapMmronpia,

B.Enepriro ['166c¢a;

C.BHyTpIIIHIO €HEPTiIo;

D.EnTansmiio;

E.Entpomiio

52.KiHeTHKY TepMIYHOTO PO3KJIa1y JIIKAPChKOi PEUOBUHH CIIOCTEPIratOTh Yy
aBTOKJIaBi. J[0 SIKOTO THITY BiIHOCUTHCS e npoiec?

A.I30xopHuii

B.I1300apHuit

C.[3orepmiunuit

D.PiBHOBaXXHU I

E.Huxmignmit
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53.JlikapchKy pe4OBUHY OTPUMYIOTH Yy 130/1h0BaHil cuctemi. lllo € kpurepiem
HaIpsIMKY nepediry caMmoJ0BLIIBHOTO MpoLecy?

A.3MmiHa eHTpoIii

B.Enepris ['100ca

C.Enepris ['enbMronbua

D.Buytpimiss eHepris

E.EnTansnis

54.BkaxiTh TEpMOJUHAMIYHUHN OTEHIIIA CII1/1 BUOPATH SIK KPUTEP1id MOKIMBOCTI
CaMOJIOBUTLHOTO MPOLIECY, 1110 BIIOYBAETHCS 32 130XOPHO-130TE€PMIYHUX YMOB!
A.I30xopHO-130TepMiuHMY TTOTeHITIaN [ enpbMronba;

B.I1300apHo-130TepMiunuit noteniian ['166ca;

C.Tepmonunamiuyauii notenmian ['166ca — I'enbMronbIis

D.XiM1uHMI TOTEHIIIAT

E.EnexTpokiHeTHUHMI TTOTEHITIAT

55. Brkaxirte Mexi TemnepaTypHOro KoediieHTy MBUIKOCT1 OUTBITOCTI XIMIYHHX

peakilii 3a npasusiom Bant-T'odda:

A2-4
B.2-3
C1l-3
D.3-4
E1-5

56.BkaxxiTh yYMOBH, KOJTM KOHCTaHTA IMBUIAKOCTI XIMIYHOT peaKIlii YuCeabHO
JIOPIBHIOE TIBUIKOCTI PEaKIIii:

A.MonsipHi KOHIIEHTpaIlii peareHTiB JOPiBHIOIOTH 1 MOJIb/1

B.MossipHi KOHIIEHTpAIIi1 peareHTiB BIIPI3HAIOTHCS HA OAMHUITIO
C.MomnsipHi KOHIIEHTpAIIi1 TPOAYKTIB OTHAKOBI

D.MomnsipHi KOHIIEHTpaIlii peareHTiB MeHII 1 Momb/mn

E.MousipHi KOHIIEHTpallil IpoaAyKTiB OUIbII 1 MOJB/1T

57. YoMy nOpiBHIOE TEIIOBHM €eKT peakxiiii 3a 130XOPHUX YMOB:
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A.3MiH1 BHYTpPIIIHBOI €HEPT1i.

B.3min1 eHTanbmii npouecy

C.Hymro.

D.3MiH1 eHTpoIii CUCTEMH.

E.3wmini BUtbHOT eHeprii ['i0ca.

58.CraniapTHl yMOBU BU3HAYAIOThCS HACTYITHUMU 3HAYEHHSIMU TUCKY Ta
TeMIIepaTypu (IapaMeTpamu CTaHy):

A.101,3 xIla, 25°C.

B.101,3 xI1a, 273 K.

C.101,3 xIla, 0 K.

D.50 kIla, 273 K.

E.50 xITa, 298 K.

59.Temnnosuii edekt peaxiii HerTpanizaiii kucaoT HaSO4, HNO3:
A.OnHakoBUH.

B.3anexuTh Bi iX OCHOBHOCTI.

C.Bu3HauaeThCsl OKUCTIOBAIBHUMU BIACTUBOCTSAMH.

D.3anexutp Bi NPUPOIU KUCIOTHOTO 3AIUILIKY

E.3anexuth BiJ MOCIIIOBHOCTI 3 TUIMBAHHS KOMIIOHEHTIB KHUCJIOTA-JIyT
60.BkaxiTh YMOBH CHiBITQIIHHS MOPSAIKA 1 MOJICKYJISIPHOCTI XIMIYHHX PEAKITIi:
A.TinbKu 1151 OTHOCTAIIMHUX PeaKIlii

B.CriBnamarors 3aBxKau

C.HecmiBmazaroThs HIKOIA

D.Tinbku 118 CKIaIHUX OaratocTalifHUX peaKilii

E.Jlns pepMeHTaTUBHUX pEaKITiid.

61. SIkmo po3MipHICTh KOHCTAHTH IBUKOCTI Peakilii He 3aJIeKUTH BiJl CITOCOOY
BHPaKCHHSI KOHIICHTpAIIii, TO MOPSAI0K PEaKIIii:

A Tlepunii

B.dpyruii
C.Tperiut



D.HynbsoBuit

E.{poOuuii

62.111BuaKICTh (PEpPMEHTATUBHOIO KaTali3y ONUCY€ETHCS |
A.PiBusnHs Mixaenica-MeHTeH

B.PiBuanns Baut-T'odda

C.PiBusaHHs AppeHiyca

D.3akoH nirounx mac

E.PiBHAHHS 130TepMHu XiMiuHOT peakiii Bant-I'odpda

63. TepmoauHamigyHOIO PYHKITIEI0 TEPeOIry CAMOYHMHHOIO MPOIECY 3a CTAIO0
TEMIIEPATYPOIO 1 TUCKOM €:

A.Eneprisa I'i66ca

B.Enepris ['enbMmronbiia

C.BuyTpiiHs eHepris

D.EnTansnis

E.EnTpormis

64.DakTopoMm, IKUI HE BILUTMBAE HA KOHCTAHTY IIBUIKOCTI XIMIYHOT peaKilii €:
A.KoHueHTpallisi pearytouux pe4oBHH;

B.Temnepartypa;

C.IIpupona pearyrounx peuoBHUH,;

D.ITpupoaa po34ynHHUKA;

E.Crynine AucnepcHOCTI TBEPIOi PEUOBUHH.

65.ITopsimox peaxirii TiApoTi3y caxapo3u Ma€ Ha3BY:
A.IlceBnonepumii

B.HynboBuii;

C.Apyruii;

D.Tperiii;

E.IpoOuwmii.

66.BkaxiTh Ha3BYy Mmpoleccy, SIKUil MPUCKOPIOETHCS MPH 3MEHILIEHH1

TeMIEepaTypu:
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A_.Ex3oTepMiuHuii;

B.Engorepmiunmii;

C.AniabaTnyHuii;

D.I30xopHuii;

E.I[306apHwuii.

67.®DakTopoM, KM HE BIUIMBAE HA KOHCTAHTY IIBUKOCTI PEAKII] €:
A.Temneparypa;

B.Tuck;

C.00’em

D.Konuenrparris;

E.Yac peaxiii

68.BkaxxiTh Ha3BY 3aKOHY 3 HACTYITHUM (HOPMYITIOBaHHAM: ~TeroBuil epext
peaxiii HE 3aJIC)KUTh BiJI HAPSMKY MPOIIECY, a BU3HAY A€ThCS MOYATKOBUM
Ta KIHIIEBUM CTAaHOM CUCTEMH .

A.3axoHn I'ecca

B.3akon ['enpi

C.3akoH airoynx mMac

D.3akon Hepucta

E.3akon ABorasapo

69. SIkuii 3aKOH TePMOAUHAMIKH JJOBOJAUTH, IO TETUIOBHM €(eKT HE 3aJIe)KUTh Bij
HaIpPsIMKY MpoLecy:

A.3akon ['ecca

B.3akon KonoBanosa

C.3akon Pibennepa

D.3akon CMOIyX0OBCHKOTO

E.3anok ['ecca-I'enbmromnbia

70.Busnauntu (hakTop, 3a TOMOMOTO0 SIKOTO MOKHA 30UTBIINTH PIBHOBAXKHUHN
BHXiJ BUXiTHUX pedoBUH No+3H=2NHs:

A.3MeHIIICHHSIM THCKY.
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B.JlonaBaHHsAM 1HEPTHOTO Ta3y.
C.30UIbIIEHHSIM THUCKY.
D.36u1b11eHHAM 00’ €My .
E.JlonaBanHsiM KaTagizaTopy.
/1. Extponis cucteMu 30UIbIIYETHCS B IPOLECH:
A.Po3unHeHHs TBEpAOTro Tila
B.Ilonimepu3anii
C. OxonomxkeHHs
D.Kpucranizamii
E.Acomamii
72.0cHOBHUI 3aKOH TepMOXiMii (3aKk0oH ['ecca) BCTaHOBIIIOE, 1110 TETUIOBUMA ePeKT
XIMIYHOT peakxilii:
A.He 3anexuTh Bil HAPSIMKY MPOIIECY .
B.3anexuTs Bii NpupoIu BUXITHUX PEYOBUH.
C.3ay1exxuth BiJ IPUPOIU MPOAYKTIB PeaKIlii.
D.3anexuTs Bii MpUPOAN IPOIYKTIB peaKIii.
E.He 3anexxuthb Bi NPUPOIU pearyrouux peyoBHH.
73.ExTpormis, K 0JIHa 3 OCHOBHUX TEPMOJIUHAMIYHUX (YHKIIIH, € MIpOFO:
A. Eneprii xaoca.
B.BHyTpinHboi eHeprii cucremu.
C.IloBHO1 eHeprii cucTeMH.
D.Eneprii, sKy MOXHa BUKOPUCTATH JJII BUKOHAHHS POOOTH.
E.Enrtanbmii.
74.]10 eKCTeHCUBHHUX BJIACTUBOCTEN TEPMOJUHAMIYHOI CHCTEMH BiTHOCUTHCS
A.Eneprisa I'i66ca
B.Tuck
C.Temneparypa
D.1linbHICTH

E.Konuentpaiiis
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75. PoOoTa cuctemu, 110 BIIOYBA€ThCS B aBTOKJIABI JOPIBHIOE:

A.Hymto

B.3MiH1 BHYTpIIIHBOT €HEPrIi

C.3miH1 eHTaNbIil

D.3miHi enTpomii

E.3miH1 TenmoeMHOCTI

76. Ilpu 3MeHIlIeHH] TUCKY XIMIYHA PIBHOBAra B CUCTEMI He 3MillyeThcs. BusHaure
TaKy CUCTEMY.

A. COy(r) + Ho(T) ----- ><-mmmmm CO(r) + H20(1)

B.2CO + Oy(1) ----- S 2CO(1)

C.4HCI(r) + Oy ----- ><-mmeen 2H,0(1) + 2Cla(T)

D.Na(r) + 3Ha(T) ----- ><-mmmo- 2NHs3(T)

E. N2Oq(T)-----><------ 2NOy(T)

/7. KoHCTaHTH pIBHOBAru Mpu CTajJux KOHIIEHTpaIlii 1 TUCKY ogHakoBi Kc = Kp
3a YMOBH:

A.He3MiHHa KUTBKICTh Ta30MOII0HUX PEYOBUH

B.3aranbHuii THCK B CHCTEMI JOPIBHIOE aTMOC(HEPHOMY

C.Peaxkitis mpoxoauTh B 1301b0BaHIN CUCTEMI

D.Vci nmpoaykTu B peakiiii ra3onomioHi

E.Ilportec i3oTepmiuHmin

78.PiBHSIHHS peakilii B3aEMO3B’sI3Ky MIBHIKOCTI PEaKIlii 3 TeMIepaTyporo Ta
EHEPri€l0 aKTUBAIlIl Ma€ HA3BY:

A.Appeniyca

B.boabpmana

C.Bant-T'odda

D.Enmreiina

E.HrroToHa

79. BennunHa KBAaHTOBOTO BUXOTY BUKOPUCTOBYETHCS Y PEAKITISAX:

A.DoToxXIMIYHAX
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B.I'ereporennux

C.ABTOKAaTOMITHUYHHUX

D.ITocainoBHNX

E.Ilapanenbaux

80. 3miHa eHTpoMmii CTaHy PIBHOBAru JOPIBHIOE:

A.Hymto

B. MakcuMansHOMY 3HaUYEHHIO

C.JliniifHO 301bLIY€EThCS

D.Ilparue 10 HECKIHYEHHOCTI

E.JliH1{iHO 3MEHBITYEThCS

81. JIo eKCTEHCHBHOTO IMapaMeTpy, IO CIYTye KPUTEPIEM CaMOOBLIBHOTO
nepediry peakiii 3a i300apHO — 130TE€pPMIYHUX YMOB, BITHOCUTHCS !
A.Eneprisa I'it66ca

B.Enepris ['enbmrossiia

C.BHyTpiIIHS €Heprito

D.Entponis

E.Enrtansmis

30BHIIIHIX (paKTOpax:

A.PiBHOBaXKHMI

B.HepiBHOBaXKkHMIA

C.[3orepmiunuit

D.1306apuwmit

E.[30xopHuit

83.06uncnenns temrepaTypu (Ha30BUX MEPETBOPEHB MPHU PI3HUX TUCKAX MAE
Ha3BY:

A. PiBastaas Knaneiipona - Knaysiyca

B. IlpaBuna ¢a3 ['i00ca

C. [lpaBuna a3 TpyTtoHa
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. 3akony KonoBanosa

E. PiBusnus Menneneena - Knaneiipona

84. BkaxiTh 3HaUEHHS MOJIIPHUX KOHIIEHTPALI peareHTiB, 11100 KOHCTaHTa
IIBUAKOCTI YMCEJbHO J0PIBHIOBAIA IIBUAKOCT] pEaKIIii:

Al

B.?2

C.0

.3

E. 4

85. BkaxxiTh Ha3BY piBHSHHS 3B’ 513Ky TEIJIOBOrO €eKTy peakiii 1 MABUIIEHHIM
TeMIepaTypH:

A. PiBasans Kipxrodda

B. PiBHsHHS 1300apu

C. PiBasguusg boinsiimana

J1. PiBHSIHHS 130X0pH

E. PiBHsHHS 130TepMH

86. Braxite nmopsigok peakiii poskinamanss anerony CH3COCH;3; =C,Hs+H2+CO:
A. Tlepmmit

B. JIpo6uuii

C. dpyruit

. Tperiii

E. HynboBuii

87. Ha3BiTh mpo1iec TEpMIYHOTO POKIAAY JTIKAPChKOi PEUOBUHU, STKUN
JOCIIHKYIOTh Y 00MOOBOMY KalOpUMETPI:

A. [30x0pHUit

B. PiBHOBakHU

C. [3obGapuuit

. [3oTepmiunuii

E. Huxmiuuuii
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88. Enepris ['enbmrounbla — kputepiil HANpsIMKY caMOI0BUIBHOTO IIPOLIECY IPH
MOCTIMHOCTI:

A. Temneparypu 1 00’ emy

B. BayTpimaboi eneprii 1 00’ eMy

C. Temneparypu 1 TUCKY

JA. ExTpomii 1 TUCKY

89.BkaxxiTh €KCTEHCUBHMM MOKA3HUK 3a CTAIUX TEMIEPaTypH 1 TUCKY?
A. Eneprito I'i66ca

B. ExTpomiro

C. Eneprito ['enbmromnbiia

M. EHTansniro

E. BHyTpimHI0 eHeprio

90. 3a 3akoHoM ['ecca TemyoBui e(eKT peakilii BU3HAYAETHCS:

A. [loyaTKOBHM 1 KIHIIEBUM CTaHAMH CUCTEMH

B. lnsaxom nepebiry peakiii

C. Cnocobom miepeliry peakirii

M. KibKicTIO TPOMDKHUX CTadil

E. TpusaiicTio mporecy

100. BkaxiTh akTop, IKUi CIpHse 3HUKEHHIO €Heprii akTUBaIliil peakirii:
A. JlonaBaHHs KaTtajizaropa

B. 30inbI1eHHS KOHIIEHTpAITii

C. 3HmKeHHs TeMIepaTypu

. IligBumeHHs TeMneparypu

E. 3MmeHImeHHs KoHIIeHTparlii

101. [Inst siko1 pe4OBMHU S€HTAJIBITISI yTBOPEHHS JOPIBHIOE HYITIO?

A.

B. H2SO4

C. CaCO3

I[. HZOZ
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E. CO;

Tema 2. Po3unHH Ta eJIeKTPOXiMist
TeopeTnuHi 0oCHOBH

2.1. Po3unnu
Po3unHU - TOMOTEHHI, PIBHOBaXH1 CUCTEMHU, 110 MICTATh JABa 1 OLIbIIIE
KOMITOHEHTAa Ta MPOAYKTIB IX B3a€EMO/I11 1 MatOTh 3HaueHHs eHeprii ['166ca=0.
3a kaacudikainiero po3uynHU MOXKYTh OyTH: po30aBJICH] Ta KOHIIEHTPOBAHI;
HAaCUYEH1, HEHACUYEHI 1 IEPEeCUYEeHI; 3 0OMEKEHOI Ta HEOOMEKEHOIO
PO3YMHHICTIO KOMIIOHEHTIB; KUCJI1, HEUTpasIbH1, JTy>KHi.
IneasbHUM po3UMHOM, 10 MIIAFOTHCS 3aKOHAM Payis, € ycsakuid po30aBieHUi

PO3YUH;

OCHOBHI 3aKOHM Ta PiBHSAAHHS

1. pKa=-1gK;-11oKka3HMK KOHCTAHTH KHCJIOTHOCTI

2. pKp=-1gKy-nmoka3HMK KOHCTAHTH OCHOBHOCTI

3. pH =-lg [H'] -BoaHeBMIi MOKA3HUK cepeIOBHUINA

4. pOH =-lg [OH]- riapokcuibHMii MOKA3HUK cepeIoBHUINA

5.pH+pOH =14
6., | %2 - 3akon po3Beaennsi OcTBajbaa (IJst cJ1a0K0I KHCI0TH)
C(kucnomai)

7. pH = 1/2 (pKa - IgC(1/z xucnotn)) - po3paxynoxk pH ans po3uuHiB cradkux
KHCJIOT

8. pH = 14-1/2 (pKb - IgC(1/z ocHOBHM)) - po3paxyHnok pH aas po3uunis
cJIa0KHUX OCHOB

K . . . . .
9. K, =—% - po3spaxyHOK KOHCTAHTH TiIpo.i3y coi c1a0Koi KHCJIOTH i

CHJILHOI OCHOBH
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K
W . . . .
10.K, = "« PO3paxyHOK KOHCTaHTH riipouisy coi cJ1a0KO0l OCHOBH M
b

CHJILHOI KUCJIOTH

11. _Cony, |, _Cw, [k - cryninb rigpoisy coui

conu conu

12. pH = 7_% K, —%Ig C. - po3paxyHok pH po34uny coui, 10 miaxaerbes

conu

riApoJIi3y 32 KaTioHOM

- po3paxyHok pH po3umHy coui, 110 miggaeTbes

conu

13. pH :7+%pKa+%lgC

riApoJIi3y 3a aHIOHOM

14, oh = oK, +1g S - po3paxyHok pH st kucsiux Oydepuux cucrem

K—mu

15, pH —14- pK, +1g Cee - po3paxynok pH 1ist ocHOBHEX Oy(epHuX cHCTEM

coni

1 1
g Groma CGrmmd Ve - puznauenns Gydepuoi evmuocrti 3a

: Vorg.pny < APH - Viyopny X (PH; = PH,)
KHCJIOTOI0
1 1 o o
17., _ "Goemos)  CGocos) Ve - BU3HAYEHHS Oy(epHOI EMHOCTI 32 JIyrom

- \ X ApH - Vﬁy(bvp»uy x (le - pHZ)

6y p-ny

18. h _636+1g SHC0: ) - piBHsiHHs I'eHaepcona-TI'accenanbaxa aus

co,

OikapOoonaTtHoro Oydepy

19. h-P_ V% _, - Nepmmii 3akon Payasi, ne P Ta Fy — ick Hacnuenoi napu
[ V+V,

HaJl PO3YMHOM Ta YUCTUM PO3YHMHHUKOM BIINOBINHO; V Ta Vy — KUIBKICTb

PEYOBUHH HEENEKTPOJIITY, PO3YMNHEHOTO B PO3YHHI, Ta KUTBKICTh PEUOBUHU

PO3YMHHMKA BIIMIOBITHO, %, — MOJISIPHA YAaCTKa PO3YMHEHOTO HeeneKTpoity. Jlis

Iy’Ke pO3BEIEeHUX PO3UMHIB PiBHAHHA Payns crpomryerscsa: R-P _ v _mM, (m,,

P Vo myM
My M, M — BIJIITOB1THO MAaCH 1 MOJIAPHI Macu PO3YMHHUKA Ta PO3UMHEHOT
PEUYOBUHU).
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20. \7 _kp— kK Y2 _ k M1000 - npyruii 3akoH Payusi, e K — kpiockomiyHa
Momy

KOHCTaHTa (Mpu 3aMep3aHHi), a00 £ — e0yniocKomiyHa KOHCTaHTa (IIPU KUITIHH1);
V, — KUIBKICTh PEYOBMHH HEEJIEKTPOIITY y Boal; M, Ta M, —BiANOBIAHO Maca i
MOJISIPHA Maca HEENEKTPOIITY; m — Maca po3uuHHuKa. Kpio- (e0yimio-)ckomniuna

KOHCTaHTa — 3HWKEHHS (I1IBUILIEHHS ) TEMIIEpaTypHy 3aMep3aHHs (KUTTIHHS)

PO3YMHY 3 MOJISUTBHICTIO 1 MOJIB/KT: _ RT®
™M 1000AH,,,

20.1. KpiockoriuHa Ta e0yIi0CKONIYHA KOHCTAaHTH 3aJIe)KaTh Bl MPUPOIH
PO3YMHHUKA

1 IPSAMOIIPOTIOPIIHI MOJISIPHUM MacaMm PEYOBUHU ;

20.2. PiquHa KHUMUTh, KOJU TUCK MapH PIIMHY JTOPIBHIOE aTMOC(EPHOMY THCKY;

21. _ 0= CRT = % r7 - 3aKOH BanTt-T'o(a st ocMocy (111 HESTEKTPOIITIB).

22.;_ m(enexr) _ AT(enexr) _ AP/Ry(enext) - opmysna po3paxyHKy i30TOHIMHOTO
n(neenekr) AT (meenexr) AP /P, (Heenekr)

Koe(DilieHTY; OCMOTHYHUHN THCK 130TOHIYHUX po3unHiB (0,9% HaTpill XJI0pHITY,

4.5%-5.0% raroko3n), BukopuctoByemMux B meauiuHi - 7/00-800 kIla;

23. ¢ _i-1 gopmyna 36’a3Ky cmynenro eekmpoaimuunoi oucoyiauii (o) Ta i,

7€ N — KUTbKICTh MOHIB, 110 YTBOPIOIOTHCS MPU JUCOINAIT €IEKTPOITY:

24. n=CRTi; AT =bi; AP/Py=yi. — ¢opmyiu 3akony Bant-I'opda, II 3akony
Payas Ta I 3akona Payss 19 e1eKkTpoiTiB.

24.1. OHKOTHYHMI THCK - YACTUHA OCMOTHYHOT'O THCKY KpPOBI, 1110 00yMOBJICHA
BMC ( B ocHOBHOMY OiTKaMH);

24.2.11pu yBeneHHi B Tu1a3My KPOBI TIMEPTOHIYHUX PO3YHHIB CTIOCTEPITAETHCS
SIBUINE MJIa3MOJIi3y (3MOPIIIYBaHHS KIITHHM), a IPU YBEJICHHI B IJIa3My KPOBi
TIIOTOHIYHUX PO3YHHIB CITIOCTEPITa€ThCS SBUIIC TeMOJi3y (pPO3PHB KIIITHHN),
24.3. BororiunnMu (IHPY31HHIME PO3UHMHAMH) € PO3YHHHU 3 OJTHAKOBHM

OCMOTHYHHUM THUCKOM,
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24.4. [30TOHIUHUNA KOE(PIIIEHT (1) BUKOPUCTOBYETHCS TUIBKH JJIs €JEKTPOJIITIB 1
JIOPIBHIOE YKCITY 10HIB €JIEKTPOIITY; 3HAUCHHS 1, IKE HE MOXKJIUBE JJISI €JIEKTPOJIITY
JOPIBHIOE OMHMIII;

24.5. [30TOHIUHI pO3YMHU - PO3YMHHU 3 0JHAKOBOIO KijibKicTIo ioHiB (NaCl abo
MgSO.);

24.6. Yum Oublie 10HIB Y PO3UMHI, TUM HalOUIBII BUCOK] 3HAYEHHS TEMIIEpaTyp
KUITIHHS, OCMOTUYHOTO TUCKY , ajie MiHIMaJIbH1 TEMIIEpAaTypHu KpucTaizailii (ToMmy
KpHCTami3allis MOYNHAETHCS TMEPIIO0 Y HEETEKTPOIITY (HAMPHUKIAA y TIFOKO3H
(CeH1206)

25. /lns peanbHUX PO3YMHIB CHOCTEPIraloThCs BigxuiaeHHs: Bia 1 3axona Paymns,
Kl OyBalOTh JIBOX THUIIB: MO3UTHBHI (BIAXWJICHHS THUCKY Mapu B JIHIAHOI
3aieKHOCTI B OIK OUIBIIMX 3HA4Y€Hb) Ta HEraTuBHI (HaBmaku). [ OJOBHUMHU
NpUYMHAMHU BIIXWICHb €. PO3Maj acoIliaTiB OJHOTO 3 KOMIIOHEHTIB;, XIMI4HA
B32EMOJIisI MDK KOMIIOHEHTaAMU;, 3M1Ha MIXXMOJIEKYJISIPHOT B3aEMOI11 IIPH YTBOPEHH1
PO3UHHY.

25.1.1lepmmii 3axkon KoHoBasnoBa: HacuyeHa mapa MOPIBHSIHO 3 PIBHOBAXKHHUM
PO3YMHOM 30arayeHa TUM KOMITIOHEHTOM, JOJaBaHHS SKOTO JI0 PO3YHHY 30LTBIIYE
TUCK HACUYEHOT Mapu HaJl PO3UMHOM a00 3MEHIIIYE TEMIEPaTypy HOTo KUIIHHS.
25.2. /Ipyruii 3axon KonoBamoBa. Y pa3i CyTTEBUX MO3UTHBHUX (HETaTHBHUX)
BIIXWJICHD BiJ 3akoHY Paynsa xpuBi KoHoBajoBa MarOTh BUIIISIA 3 MaKCUMyMaMH
a6o minimymamu (II 3axkon KoHoBanoBa): y Toukax MakCUMyMmy ab0 MIHIMyMy Ha
KPUBHUX 3arajbHOT0 THCKY ¥ TeMIepaTypH KUIIHHS CKJIAJl Tapu Ta PIBHOBAXKHOTO 3
HUM pO3YMHY OJHAKOBM;, TaKi PO3YMHU MAIOTh HA3By HEPO3AUIRHO KHILISAYI
(a3eoTpormu), TOMy 110 MalOTh OJHM3KI TEMIIEPATypH KUMIHHSA ( BETUYWHU TUCKY) .

26. Jlo0yTOK PO3YMHHOCTI MaJopH34YMHHHUX edekTpoiitiB ([P, K,) abo

no0ytok aktuBHOCTI (/IP,): m00yTOK KOHIEHTpalidi (aKTHBHOCTEH) WOHIB

MaJIOPO3YMHHOTO EJIEKTPOIITy B HACHYEHOMY PO3UYHWHI 3a JaHOI TeMIepaTypH €
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BEJIMYMHOIO CTAJIOK; ISl €CKTPONiTY TUIY K Ane>mK™ +A™ 1 [ T [Am ] ne
KA~

J1P. — KoHIIeHTpalliiiHa BenuurHa, a JIP, — TepMoMHaMiuHa BEIMYMHA.

3a BennuuHamu JIP po3unHM KiIacu@iKyiOTh Ha: a) HaCHYEHI [k AT = e 0)
HEHACHUYeH1 (ke T [ar T <o ; B) IEpECUYEHI [k AT > e,

27 .Moasipaa po3unnHicTh (MP a6o S, Monb/n) — TOBIIKOBA BEIMYMHA — MOJIIpHA

KOHLIEHTpAI[ii pPEYOBMHM B HACHUYEHOMY pO3YMHI 3a JaHOI TeMIepaTypu:

MP =S = m+n| {n[Pm
Vm n

28. Po3unHHIiCTB a60 MacoBa PO3YUHHICTH (P, T/J1) — Maca pe4OBUHU B 00’ €M1

HACUYCHOT'0 PO3YMHY 3a JIAaHOI TeMIIEpaTypH (MacoBa KOHIICHTPAIlisi pSYOBUHU B
HACUYEHOMY PO3UMHI): p(x)=M(X)MP

29. ExcTpakuisi- BUUICHHS, BUWIYYEHHS, OUMIIECHHS PeUYOBUH (edipHUX Macel,
aJIKaJIOi/IiB) 3a JIOTIOMOT'OK0 CEJIEKTUBHUX PO3YMHHUKIB (€KCTPAareHTIR)
29.1.0cHOBHMIi 3aK0H eKCTpaKUii — 3aKkoH po3noxijy Hepncra, Tomy:

a) CTYITIHb BUJTYYCHHS PEYOBUHU 3JICKUTH BiJ KoeillieHTa po3oaily;

0) 111 po3paxyHKy 00’ €My eKcTpareHTa (Hanpukiaa xJaopohopmy) s
eKCTpakKilii peyoBHHU (HANpPUKIIAL A10a30Iy) HEOOXITHO BUKOPUCTOBYBATH
koedimient po3noainy Heprcra;

B) SIKIIO B pi3HUX (hazax rnepediraroTh JBa MPOIecH (JIUcoIiallis Ta acomiamis) , To
PEYOBHMHA, 0 PO3MOIUIAETHCS, MA€ Pi3HI CTYIICHI aucoliarii abo acomiarii y
pi3HuX (azax i KoeilieHT po3MOALTY pO3paxoByeThes 3a piBHsSHHAM [llumosa-
Jlemins.

29.2. Ilpunas, 10 SKOro TOAAIOTh CYMIII JIJIsE PO3IIOALTY Ma€ Ha3BY eKCTPAKTOP;
PO3UYMHHUK, KU TOAAETHCS 10 CYyMIIl JIsl pO3MOAUTY Ma€ Ha3By €KCTPAreHT;
CyMIIll, SIKa BUXOJUTH TEPIIOI0 3 EKCTPAKTOPY ( 3 OLTBIITMM BMICTOM BHITy4a€MOTO
KOMITOHEHTY) Ma€ Ha3By €KCTPAKT; Ipyra CyMilll PH BUXOI1 31 EKCTPaKTOpy ( 3

MEHIIIUM BMICTOM BHJIyYa€MOTI'O KOMIIOHEHTY) Ma€ Ha3By padiHar.

2.2.®a30Bi piBHOBaru
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OCHOBHI OHATTH.

1.2.da30Bi nepeTBopeHHsI — IpoLecy 0€3 XIMIYHUX peakiiid, 1o MoB’ A3aH1
TUIbKY 31 B3AEMHUM NIEPEX0JI0OM TPbOX arperaTHUX CTaHiB (TBEPAOro, PIAKOro Ta
ra3onoJ{i0HOr0) OAHOTO B IHIIMK: piAuHA —Ta3 (BUMIAPOBYBaHHS, a HABNAKU-
KOHJICHCAlIlis1); piAuHa —TBepAe (KpUcTaidizallis, a HaBMaKu- pO3UUHEHHS, a TIPU
TEMIIEpaTypi- MIABJICHHS).

2. KonencoBaHa cuctema- cucrema , y sikid BiicyTHI ra3onojiioHa ¢asza (MICTUTh
TBEpAY Ta piKy daszm).

MaxkcuMaibHa eHTPOIIis, S CIOCTEPIraeThCs MpU BUMIAPOBYBaHHI (YTBOPIOETHCS
ras) Ta IUIaBJICHHI.

3. ®a3a - 4yYacTMHa CHCTEMH, SKa Ma€ OJHAKOBUH XIMIYHHMN CKIIaJ,
TEPMOJMHAMIUHI BJIACTUBOCTI W BIJJOKpEeMJICHA BiJ IHIIUX YaCTHH IOBEPXHEIO
pO3MoILTY; 32 KUIBKICTIO (pa3 cuctemu OyBaroTh: ogHo(da3H1, nBodaszHi, TpudasHi,
OararodasHi.

4. KoMIOHEHTM CHCTEeMH — HE3aJeXHI CKJIaJ0BI YacTUHU CHCTEMH, TOOTO
PEUYOBHUHM, 3a JOMOMOIOI0 SKHX MOXXHA BH3HAUUTU CKIaJI ycix ¢a3 aaHoi
PIBHOB@XXHOT  CHCTEMH; 3a YHCIOM KOMIIOHEHTIB CHUCTEeMH  OyBarOTh:
OJTHOKOMIIOHEHTH1, TBOKOMITOHEHTH1, TPMKOMITOHEHTHI.

5. Ctyninb cB00OAM — MapaMeTp, KU BU3HAYAE CTaH CUCTEMHU 1 KM MOXHA
JOBUILHO 3MIHIOBATH; YHCJIO CTYIICHIB CBOOOAM (BapiaHTHICTH) JOPIBHIOE YUCITY
IHTEHCUBHUX TEPMOJAMHAMIYHUX MapaMeTpiB (TUCK, TeMIlepaTypa, KOHIICHTpAIlis),
3MiHa SKWX HE 3MIHIOE KUIBKOCTI Ta BUAY (a3, 1o nepedyBaroTh y piBHOBA3i; 3a
YHCIIOM CTYMEHIB CBOOOIN CHCTEMH OYyBarOTh: IHBapiaHTHI (C =0), MOHOBapiaHTHI (
Cc=1), 6iBapianTHi (C=2); KO0 KUIBKICTh (pa3z=3 (TpexdazoBa cucTema); SKIIO
YHCIIO CTyNEHIB cBoOomu (dmcio BapianTiB) gopiBHioe O (iHBapianTHa abo
HOHBapiaHTHA CHCTEMa); Ha3Ba TOYCK Ha jJiarpami. MOTPiliHA -IJIs giarpaMu BOJIU
(omHOKOMMOHEHTHA, TphoX(a3Ha, IHBApiaHTHA); eBTEKTHYHA- [JIs JjJiarpamu
IUIABJICHHS; CIHTYJAIpHA —JIs  JiarpaMd  IDIaBJICHHS, SKIIO YTBOPIOETHCS

CIOJIYKa,TOOTO Iepedirae XiMiuHa peaxiiis)
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OCHOBHI 3aKOHH.

1. C=K-® +2—npaBuwio ¢a3 I'iddca, K110 30BHI 3MIHIOIOTHCS JBa
napametpu , ae @-uncno da3; K-uncno kommnonenrtis; C- 4uciio CTyNEeHIB
cB00O/IM (BapiaHTHICTB);

2. C=K-®+1 — npaBuio (a3 I'id0ca, K0 3MIHIOETHCS TUTBKH TEMIIEpaTypa,
a00 TUCK; OJJTHOKOMIIOHEHTHI IBO()a3H1 CUCTEMHU YTBOPIOIOTHCS MIPU
miasieHH1 (T« P), BunapoByBansi (P<>I"), cyonimarii (T<«>I") 1 mpaBuio
¢da3 mae Burisa: C=1—- @ + 2 =3 — ®. 1BOKOMIIOHEHTHI CUCTEMU
yTBOpIOIOThCS pH piBHOBarax: T«>T, P—T, PoI 1 11 Takux cucrem
npaBwio (a3 ['i66ca mae Burmsia: C =2— d + 2 =4 — @ (npu 3MiHi
Temreparypu Ta Tucky) abo C =2 — @ + 1 =3 — ® (npu 3MiH1 TUIbKU
TeMIepaTypu abo TUTbKU TUCKY).

3. AP _AH aGo AT _TAv- 3akon Kuaysiyca—Kimameiipona - 3aJexHiCTh
AT TAV AP AH

TeruioBoro edekry mpu (azoBux mepexomax Bim «P» ta «T», me AV -

pi3HUIL 00’€MIB peUyoOBHHHM y (azax; AP _ TEMIIEpaTypHUN Koe]illieHT
AT

TUCKY, y BWIIQJKy BHUIAPOBYBaHHS pIAMHN a00 TBEPAOi pPEYOBHHH
(KOH/JICHCOBAHOI CHCTeMH) 00’€MOM KOHJICHCOBaHOI (ha3u TOPIBHSHO 3

00’€MOM Mapy MOKHA 3HEXTYBATH; TOA1 PIBHAHHS MA€ BUTTISN: AP AH -

AT RT?
4 P AH - inTerpajibHa popma 3akony Kiaysiyca—Knaneiipona
9 7 2,3R(L/T,-1/T,)
5. Jns excrpakiii Ta xpomaTtorpadii MaroTh MICIIE PO3PaAXyHKH:

°2.1. , G - 3akoH HepHcTa (3aK0H pO3MOiTy PEYOBUHH MiXK TBOMA

oL
K =—1 —const

- C_z A2

HE3MIITyBaHUMH PiIMHAMH), JI€ C o, TaC, o, — KOHIICHTpAIIil Ta aKTHBHOCTI
PEYOBHUHHM BIAMOBIIHO B TIEPIIOMY Ta IPYrOMY PO3YMHHHUKAX.; SKIIIO
PO3YMHEHA PEYOBUH (HAMPUKIIA/, OLITOBA KUCJIOTA) B MEPIIOMY PO3UYUHHUKOBI

(HampuKaj, y BOJ1) JUCOIIIOE 31 CTYIIEHEM O, a B APYTid piauHi (HapUKIIa,
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OEH30J11) acoIlil0€, YTBOPIOIOYHU AUMEPH, TO 3aKOH PO3MOJLTY Ma€ CKIAIHIIIUN
BUTJIAL
K _Gl-a), My, ne M, i M, — MOJISIpHI MacH PEYOBMHH BIAMOBIAHO B IEPLIOMY
n CZ Ml
Ta APYroMy pO3UYMHHUKAX; L 3aKOHOMIPHICTh BUKOPUCTOBYETHCS MiJ] 4acC

PO3MOJITY PEHOBUH y METOAaX XpoMartorpadii, eKCTpakIlii Ta iH.

5.2.. K V'] o —m 1 (_KY |- PO3paxXyHOK MacH Pe4OBHHH, sKa
Mg =My 1_(KV +V) eKC 0 KV +nv

3HAXOJIUTHCS B €KCTPAKTI MICIs EKCTPAKIIil; N — YUCIIO MMPOBEICHHUX €KCTPAKIIIH
(BHILyYEHHS] PEUOBHHU )

6. JI)1st TBOKOMITOHEHTHUX F€TEPOTCHHUX CHCTEM (ITPOCTUX Ta CKJIATHUX )
3aCTOCOBYIOTh 3QJICKHICTh TEMIIEpATYPH TUIaBICHHS (KpUCTaTi3allii) CHCTEMH Bij
ii ckmany (mpu P =const) — repmiunnii anamis. [yis noOya0Bu aiarpamu
TUTABKOCTI BUKOPUCTOBYIOTH JIBA OCHOBHUX CITOCOOM peecTpallii 3MiHH
TEMIIEpaTypH, 110 BIAMOBIAAI0TH (ha30BUM IepexojiaM: a) OyAyIOTh 3aIeKHICTh
TEMIIEpaTypH CyMIIIll BiJl Yacy TUTaBJICHHS (OXOJOMKEHHS); 0) BI3yaJIbHUHN — i
gac SIKOT0 BUMIPIOETHCS TEMIIepaTypa MOsSBU a00 3HUKHEHHS KPUCTATIB y
IPO30POMY PO3UHHI.

6.1. OcobmuBoCTi miarpamMu IIJIABKOCTI 3 TPOCTOI0 EBTEKTHKOIO 3a KPHUBHMHU
oXxo0J10/KeHHs (puc. 1) Taki: a) aBi JiHi1 TIKBiAYyCy (JIiHIA, KA 3’ €AHYy€E PirypaTUBHI
TOYKH TEeMIIEpaTypH IIaBICHHS (OXOJOMKEHHS) YUCTUX KOMIIOHEHTIB A 1 B 3
eBTeKTUYHOI0 Toukor (E) 1 siHis comigycy ( JiHISI, sSKa BiAMOBITa€ €BTCKTUYHIH
TEMIIEpaTypl, HWXKYE SIKOI HE MOXE ICHYBaTH pigka (aza) po3noAlIaIOTh JlarpaMy
Ha 5 mousiB 3 BiAMOBiAHUM ckiafoMm: L-po3mnas; L+A4s (po3mnaB+Aypucran); L+Bs
(po3mnaB+Bipucran); £ — eBTEKTUYHA TOUYKa (CyMim ApiOHUX KpucTaliB 4 i B ta iX

pO3IJIaB); HM)KYE TOUYKU €BTEKTUKU — €BTEKTHKa+tAs (JIIBOpyd) Ta €BTEKTHUKatBs

(mpaBopy4);
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e Bl

As+L ABs+L

As+ABs Bs+ABs

A MOJIbHA HacTKa B A AB B

Puc. 1./liarpama miaBKoCTi CHCTEMHU Puc. 2. [liarpama miaBKOCTI CUCTEMU
3 IPOCTOX0 EBTEKTUKOIO 3 YTBOPEHHSM XIMIYHO1 CIIOJIYKH

0) Ha JIiHIAX JIKBiZyCy 4HCIO CTymeHiB cBoOoau nopiBuio, C=1: G) Ha miHii
coimigycy B eBTekTHuHId Touli, C=0; B) HailHW)K4Ya Temmeparypa, 3a SKOIO
3aKIHUYETHCSA KpHUCTATi3allisl po3IUiaBy OyIb-IKOTO CKJIaay, JicTalla Ha3By
eBTCKTUYHOI TEMIIEpaTypH; T) JiarpaMa CTaHy J03BOJII€ B OyIb-sAKii TOUI
BU3HAUMTU HE TUIBKM KUIBKICTh 1 CKJIaJl PIBHOBAXHUX (a3, ane W ixHl Macu 3a
NPaBWJIOM BaKeJiB: BIJHOIICHHS KUTBKOCTI TBEpAOi Ta pinkoi ¢da3 oOepHEHO
IPOTIOPITIHHE JTOBXUHAM BIJPI3KiB HOAM (KOHOJH, TOPU3OHTAIBHINA TPsAMii), 110
BIJICIKAIOThCSl (PIrypaTHUBHOIO TOYKOIO; JI) CIOYATKY KPHUCTAII3YEThCS PEUOBHHA,
BMICT SIKO1 € HAJ[JTUIIIKOBUM TIOPIBHSHO 31 BMICTOM Y €BTEKTHIII.

6.2. Jliarpama TUIaBKOCT1 CHCTEMH, KOMIIOHCHTH SIKO1 YTBOPIOIOTh CTIMKY XIMIUHY
CIIONTYKy (pHc. 2), Mae MaKkCUMYyMH (i1 MO>KHA YSIBUTH SIK JIB1 JliarpaMu 3 TIPOCTOIO
CBTEKTUKOIO) 3 OJJHUM MaKCUMyMOM (CIHTI'YJISIpHA TOYKA) i JBOMA EBTCKTHYHUMHU
TOYKaMU; KiJIbKICTh TOYEK Ha Jliarpami IJIaBKOCTH JIOOUX OTHAPHUX CUCTEM
(HarpuKkIIa:, canon —kaMmdopa), KOMIOHEHTH SIKO1 YTBOPIOKOTH IMPOCTY €BTEKTHKY,

B fAKif CUCTeMa iHBapiaHTHa-A0pPiBHIOE 3

2.3. Exekrpoximis.

OCHOBHI MOHATTH.
1. EnexrpoximiuHa (e/X) KOMipKa — OCYJIMHA 3 PO3YMHOM EIEKTPOIITY, B SIKHUl
3aHypeHl1 JBa €JEeKTpoaH, ciayrye iHcTpymeHToM s EMA. BusnauyBana

PEYOBUHA MOXE BXOAUTH J0 CKJIaAy K €JIEKTPOJITY, TaK 1 OTHOTO 3 €JIEKTPOIIB.
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2.l'anbBaHiYHMH eJIeMeHT — /X KoMipka 0e3 mpuKiIaJeHOl 30BHI HAPYTH, TOOTO
OKHCHO-BIJIHOBHA peakuisi BIAOYBAa€TbCA 3a PAXYyHOK PI3HULI MOTEHLIAJIIB Ha
enektpogax (EPC, E). VYV pa3i norpeOu KOMIpKY MOXHA MpUEAHATH [0
30BHINIHBOTO JDKEpeNia Hampyrd. Y I[bOMY BHIMAIKy MOXKHA 3MIHUTH HampsM
OKHCHO-BIIHOBHOI pe€akuli 1 CTpyMy Ha MPOTUIEKHUH TOMY, SKHMH OyB Yy
raJIbBAHIYHOMY €JIEMEHTI.

3. Knacudikauisz erexrpoximiunux meroaiB anajuizy (EMA).

3.1.3a pi3HOBHIOM AHATITUYHOI0 CUTHAJY BUIUISIOTH Taki EMA:

a) KOHAYKTOMETPisi —  BUMIPIOBaHHS  EJIEKTPONPOBiTHOCTI (X, A,)

JTOCJTIJPKYBAHOT'O PO3UUHY;

0) morenuiomerpisi — BuMiproBanHs EPC (E) abo piBHOBa)XHOTO MOTEHIIIATY
IHAMKATOPHOTO  elekTpoaa (@), I SKOro JOCHiJ)KyBaHa pEYOBHHA €
ITOTEHI1aJIBU3HAYHOIO,

B) KYJOHOMETPisi — BUMIPIOBaHHSA KUIBKOCTI eneKTpuku (Q), HeoOXimHOi s
MIOBHOT'O NMEePETBOPEHHS (OKHCHEHHS a00 B1IHOBJICHHS) TOCIII)KYBaHOT PEUOBUHU;
r) BoJbTammnepoMeTtpisi (monsporpadis) — BHUMIPIOBaHHS CTamiOHApHUX abo
HECTAI[IOHAPHUX  TOJAPU3AIINHUX  XapaKTepUCTUK  EJNEeKTpoAiB  (BHCOTa
noJisiporpamMu abo cuiia Au¢y3HOro CTPyMY- Y KUTBKICHOMY aHaii31, Ta MOTSHITIa
HaIlIBXBWJII — Yy SKICHOMY aHajli3l) y peakiisX 3a YydYacTi JOCTiIKYyBaHOT
PEUYOBUHH;

) eJIeKTporpaBiMeTpisi — BUMIPIOBaHHS MacH pPEUOBWHH, IO BUAUIAETHCS Ha
EJIEKTPOaX Y pe3yJabTaTi eJIeKTPOIi3Yy.

3.2.3a 03HAKOI0 32CTOCYBAHHA €J1eKTPoJi3y EMA noainsioTe TaAKUM YUHOM:

a) i3 3acTOCyBaHHSIM e€JEKTPOJi3y: KyJIOHOMETpIs, BOJbTAMIIEPOMETPIs
(monstporpadist) Ta €IEKTPOTPaBIMETPIs.

0) 0e3 3acTOCYBaHHS €JIEKTPOJi3y: KOHAYKTOMETPIs Ta MOTCHIIIOMETPIs.

3.3. 3a o3Hako10 Oe3mocepeTHHLOr0 (MPSIMOro) a60 MocepeAHbLOr0 (HEMpPsAMOro)

BU3HaveHHs pedyoBuHn EMA noodinaioms:
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a) Ha nOpsAMi —  KOHAYKTOMETpIs, IOTEHLIOMETPi,  KYJIOHOMETpis,
BOJIbTaMIepoMeTpis (ossiporpadis);

0) HenmpsAMi — 0a3yI0ThCS HA 3aCTOCYBaHHI1 XIMIYHUX peakiii (X+7—P) gyotupbox
TUMIB (HEWTpami3aiii, OCaJPKeHHS, KOMIUIEKCOYTBOPECHHS, OKHCHO-BITHOBHI);
MalOTh Ha3BY: KOHAYKTOMETPHYHE TUTPYBAHHS, MOTEHI[IOMETPUYHE TUTPYBaHHS;
KyJIOHOMETPUYHE TUTPYBAHHS; aMIIEPOMETPUIHE TUTPYBAHHSI.

4. Tunm eaeKTPOaiB (EICKTPOI-TLIIO 3 MOABIMHUM €JICKTPUUHUM IIAPOM,

aBTOPOM TIEPIIIOT MOJIENI SIKOTO ( TUIOCKHI KOHZeHcaTop ) € e abMrojibib

4.1. Enextpoau nopiBHAHHA (CTaHAPTH1) — €JIEKTPOJIU 3 MOCTIHHUM 1 BITOMUM
noTeHIiagoM. Haltyacriie BUKOPUCTOBYIOTh TaKi:

a) KajJomeabHuit (xkiaM, Tpudazaumit, II pomy) — cxema: KCI/Hg.Cly,Hg;
€JIEKTPOTHA peaxiis: Hg.Cly+2e—2Hg+2Cl; piBHSHHS Hepncra:
Py =y ~0,0591g[ CI' |1 ¢° (nm,mac) =0,241B,  ¢°=0,2868 (mpu C(KCI) = 1
monb/1, T'= 298 K), o° —0,3388 (1pu C(KCI)=0,1momb/m);

0) xaopcpionmii (x/c, Tpudasuuii, II poxy) — cxema: KCI/AgCI,Ag; erekrpoana

peakuisi:  AgClHe—AgQg+Cl-; piBusaus  Hepncra: P = 0 —0,059Ig[CI'];

¢° (x/c,mac.) = 0,201, ¢° =0,238B (C(KCI) = 1 monw/n, T = 298 K), ¢’ =0,290 B npn

(C(KCI = 0,1 moms/n);
B) BoaHeBHii (aBodasumii, rasoBuii, I poay) — cxema: 2H'/H, Pt ; enekrponna

peakuisi: 2H'+2e—Hy;, piBusaas Hepucra: 0, =", +o,o5g|g[|-|+], 3BIJICH

__E _9-0.
0,059 0,059

pH

4.2. Enextpoau BU3HAYEeHHS (1HAUKATOPHI €JIEKTPOJIN) — EICKTPOH, OTCHIIIaIN
SKUX 3aJIeKaTh BiJl KOHIIEHTpAIlli (AKTUBHOCT1) BU3HAYYBAHOTO HOHA B PO3UYHHI.
HaityacTinie BUKOPHCTOBYIOTH TaKi:

a) ckasinui (nBodaszuwmii, I poay) — cxema: H' |ckimo/HCI/AQCI, Ag ; enektpoana

- + + . : .
peakuist:  H'aw>H™  powum;  piBHSHHA  Hepucra: — _ o +0,0591g[H"] abo
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(pzconst+01059|g|:H+:|, 7€ const — CTaja, sIka 3aJICKHUTh BiJ COPTY CKjla Ta HOro

MOHOOOMIHHUX BJIACTUBOCTCH;
0) xiHrigpownmii (x/r, nBodasuuii, I pony) — cxema: CeHiO2, CsHa(OH),/Pt;
enektpoana peakitisi: CeHaO, + 2H' + 2e- —> CgHa(OH)y; piBusinas Heprcra:

Qur =0 yr +0,0591g] H | =¢°; ~0,089pH  ¢° (xr)=0,699B:

B) ioncenexktuBHuii (ICE) (nBodasznuii, I poay) — cxema:
HocmimkyBanuii  |[MemOpana | Crangaptauii | AgCI, Ag

posuna A", B© | A", B’ | pozunn A*, CI |
| = =mmmmmmmmeme e eeeeeee ICE ---=---s=mueue- — |
CIICKTPOJIHA peaKuiﬂ' B* +Ay "o: By * + A T ; piBusaHa HikoibChKOTO:
0,0 n,/n, _ 1
o1cq = const + 2059 91 a. +k +aB+( w/ne)), e a,. Ta  ag. AKTHBHOCTI
nA+
JOCIIJKYBaHOTO Ta JOMIIIKOBOIO MHOHIB BINNOBIOHO; n,.Ta n. — IX 3apaau

BIAIIOBIJTHO; K — KOe(]iIleHT CeTeKTUBHOCTI.

AIB*
4.3. I[ml)yf;mnnn HOTeHIIia.H BUHMKAE Ha MEXI JBOX PO3UYMHIB 3 PIZHOIO

KOHIIeHTpaIliero 3a cxemoro: Zn/ZnCly(ai) || (a2) ZnCly/Zn; piBasuus Hephcra:

B Ay k0059|gﬁ
P=%o Ay+A. N a,

, Ie aKTHBHICTb & > 8y; A,, A_ — PYXJIHBOCTI KaTioHa

Ta aHlOHa BIAMOBIIHO.

OkpemuM BHUIAAKOM AUQY31HHOrO MOTEHIiany € MeMOpaHHMM ToTeHIan. B
OpraHi3Mi yTBOPIOIOTHCS JIBa TAKUX MOTEHITIAIN:

[K+ :|B KITITHH]

a)IOTEHIiaJI CIIOKOIO: — ¢°+0,0591g

CIIOKOHO . . .
[K :|30BH1 KJIITHHI

. Na* [3oBHi KmiTHHI
0) moTeHmia ii: 0,5 = ¢°+ 0,059 Ig[ J :

[ Na* :|B KJIITHHI

5. KoHayKTOMETpisl - TPYHTYETHCS Ha BUMIPIOBaHHI CJIIEKTPOIIPOBITHOCTI (Y, Av)

JOCIIHKYBAHOTO PO3YHMHY.
k-CuS

5.1. OcHOBHi piBHSIHHS KOHIYKTOMETPIi: L:; L= K1 -, L=K1 Cu;

R P /= #((%)1000 )
WGX) =35 b QX (X)V= SRR S 0= 0= ot F+aU -F =a-F-(u,
+U.).
Pyxmuicte kationy (A% ): A% =Us F; Alepry ==A% +A.0; ne = x}:x;

_ +
5.2. OcHOBHUI1 3aKOH KOHAYKTOMETPii - 3akoH Konbpayma:. Ao = Ao + Aoo
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5.3.KoHaIyKTOMETPUYHA KPUBA: 2-0ITHOKOMIIOHEHTHOI; B- JIBOXKOMIIOHEHTHOI

CHCTEM
x

R a
\T 5

b

T T T V. em
6. Ky1onomertpisi — meToJ1, 1110 6a3yeThCcsl HA BUMIPIOBaHHI KUIBKOCTI €1EKTPUKU

Q, 3aTpadeHOl Ha XiMIYHE MEPETBOPCHHS JOCTIKYBAaHOT PEUOBUHU (OKUCHEHHS
a00 BITHOBJICHHS).

6.1. OcHoBHuUII 3ak0H KYyJoHOMeTpii — 3axkoH ®apanes:

e m(x) — Maca CJIIEKTPOXIMIYHO MEPETBOPCHOI PEYOBUHHU, T; M(X) — MoJspHa
Maca, r/monb; Q — KinbkicTh enekrpuku, Kir; | — cuma ctpymy, A; t —4ac, ¢; N—

KUIbKICTh €JICKTPOHIB, 0 O€PyTh yUacTh y peaKilii.

6.2. [Ipsima KyJJOHOMETPisl OIUIIETHCS HA !
a) moTeHHmiocTaTH4YHY (IPU E=const POOOYOrO  EJICKTPOJA IPOTATOM

€JIeKTPOJIi3y). Mae TeBHI 0COOIMBOCTI: CUIa CTPYMY Oe3MepepBHO 3MEHIITYETHCS,
tomy 1m0 C(X) 3MeHIyeThCs; eneKTpoi3 3akinuyeThes npu | =0; Q BuMipiooTh
3a JomoMmororn mpwiany (KydoHomeTpa) abo rpadiuHO B KOOpAMHATAX

«I—t»;Q: 1 ; K=tga.
2,3K

6) ammepocratuuny (npu | =const); g-i. YymmBicts BusHawenns — 107 r.

3acTocyBaHHs: Bu3HaueHHs Me™, KOMIIOHEHTIB JTiKapChKUX 3ac00iB (acKopOiHOBa
KHCJIOTa, OKCIX1HOJIIH, HOBOKAiH Ta iH.);

7. EnexkTporpaBimerpisi — MeTof, 1m0 0a3yeThcsi HA TOYHOMY BH3HAYCHHI MacH
PEYOBHUHHM, OCAPKEHOIT Ha €JIEKTPO/Ii Ti/T 4ac eJIEKTPOII3Yy.

7.1. OcHoBHuUii 3aKk0H — 3ak0oH Dapanes: M(X)It, e M(x) — MOJISIpHA Maca

m(X): nF

enextpority; | — cuma ctpymy; t —gac; N — yucno enekTpoHiB y peakiii; F —
craiia Papanes.

7.2. Peakuii Ha eJleKTpoaax:
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a) Ha KaTo/l1 BIIOYBAETHCS MPOLEC BITHOBJIEHHS, HA aHOJII — OKUCHEHHS;

0) ocaJkeHHsl BiAOYBA€TbCA y BUIUIA1 MOKPUTTS, IO YTPUMY€ETHCS HAa MOBEPXHI
€JIEKTPOLLY.

7.3. Tlonsipu3aumisi eJieKTPOAiB — BHUHUKHEHHS pPI3HUIl MOTEHILIATIB MIX
eJNIEKTPOJaMH, 10 Ma€ HampsM, NPOTUICKHUNA TOMY, SIKHM HAKIAJA€ThCS 30BHI,
Takl €JEKTPOJU Ha3MBAIOTh IOJAPU30OBAHMMM, a IIPOLEC Ha €JIEeKTpoJax —
€JIEKTPOIHOO TIOJISIPU3ALIIETO.

7.4. Hanpyry nas exexrpouisy ( E. ) pospaxosyrors 3a hopmynamu:

Eer =Epow + IR+M Egy =(@, +1, )~ (9 +n, )+ IR;

Eer = (@ 1)~ (9 +1,) - IR-

7.5. Tlepenanpyra (1) JOpiBHIOE: n= E(pogmaﬂy)_E(Hompmauﬁ) MPU r_o. TUNIH
nepeHanpyru (1): nudysiiiHa Ta e/x peakuii (Hz, Oz). n 3anexuth BiA: TYCTHHH
CTpYMY, JOMIIIOK, TOBEPXHI1 eJIeKTpoa (TiaaKa, mepiiaBa).

7.6. Tunu moysipu3aiii:

a) ximiuHa (32 paxyHOK 3MIHU MOBEPXHI €JIEKTPOJia Ta YTBOPEHHS BHYTPIIIHHOTO
raJIbBaHIYHOTO €JIeMeHTa 3 E, IPOTUIIEKHOI0 £ eIeKTpoizy.

0) koHmeHTpauiitHa (3a paxyHok AC).

YHUKHYTH XIMIYHOI mosisipu3aiiii MOKHa 3 BUKOPHCTAHHSIM JAETOJSPU3ATOPIB
(n711 BOJIHIO — OKHMCHUKIB, JUIsI KMCHIO — BIJIHOBHHUKIB); KOHIICHTpAIIHHOT — 3a
PaxyHOK IepeMIillTyBaHHs PEUOBHH, 1110 BCTYNAIOTh B HOHOOOMIHHY PEaKIIifo.
8.IloTeHuiomeTpian — MeTO/ aHami3y, O 0a3y€EThCS HA BUKOPUCTAHHI 3aJI€KHOCTI
enextpopymriinoi cum (E abo EPC) enekrpoximiunoro (e/X) maHIora Bij
o(fioHa) Yy PO3UHHI.

8.1. OcHoBHMM piBHSIHHSIM € piBHSIHHS HepHcra: abo

(p:q)0+§|goc(Mez+)
n

0 o . . o
0=o? - % Ig a<xz-), ae ¢° — CTaHAApPTHUI MOTEHLIaNl, BUMIPSIHUI 3a NMEBHUX yMOB (

T=298K, a=1, p=101,3 «lla); S — kpuBH3HA €IEKTPOAHOI (YHKIIII

pu 298 K (

IHINKaTOPHOTO €JIEKTPO/IA; AJIS 11aIbHOTO eIEKTPOIa o _ 2,3?:3RT 0,059
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R — yHiBepcanbHa razoBa craia; F — umcino Dapanmes; T — Temmeparypa 3a
KenbBiHOM); N — KUIBKICTb €JEKTPOHIB, $IKI O€pyTh y4acTh B €JIEKTPOJHOMY

npoueci (abo 3apsj HOHIB); a(Me7) T oc(XZ') — aKTUBHICTh Y PO3YMHI KaTIOHIB Ta

aHIOHIB BIJIMOBIIHO; AaKTUBHICTh IO3B’si3aHa 3 KOHIIEHTPAIlI€l0 HOHIB BiIOMUM
PIBHAHHAM: (e )= F (Me*”|C(Me?" ).

8.2. 3a e/X 1aHIIOTOM BUAIISIIOTH MOTEHIiOMETPIIO:

a) 0e3 mepeHocy — oOuJBa €JIEKTPOAM 3aHYpPEHI B OJIMH PO3YHWH, PIIMHHA MeEXka
BIJICYTHS, HaNpHKIaja, craHnaptHuii exemeHt Becrona: Cd, Hg/CdSO, /HQ2SO,,
Hg; enextpon niBopyu obGepHenuii mo karioma (Cd?* +2e— Cd), a enexrpon
npaBopyu — 10 aniona: (Hg2SO4 +2e— 2Hg +S04 2);

0) 3 mepeHOCOM (BKJIIOYAIOTh COJIBOBHI MICTOK) — JIBa €JIEKTPOAM (CTaHIAPTHHIM
Ta 1HIUKATOPHUI) 3aHYpPEHI B PI3HI PO3UMHHM, IO KOHTAKTYIOTh MIXK CO00I0 uepes

COJILOBHMI MICTOK 32 CXEMOIO:

[HpukaTopHUii JlocmiKkyBaHUi ConpoBui Enexrpon
€JIEKTPO/1 pO3UUH MICTOK MOPIBHSHHS
AoGo:

[HaUKAaTOPHUI CIEKTPOL || €CKTPO I MOPIBHAHHS

8.3.E/X koHueHTpauiiiHi JIAHUIOIM — TaJbBaHIYHUU €JIIEMEHT 3 JBOMa
OJIHAKOBUMH METAJICBUMHU EJICKTPOJIaMH 3 PIZHOI KOHIICHTpPAIlIE€I0 COJICH HOHIB
MeTay.

8.4. Eaexrpopywiiina cuwia (E, EPC) — makcumanbHa PI3HULS €JIEKTPOTHUX
MMOTEHITIAJIIB, IO JOCSATAETHCSA IPH 3BOPOTHIM poOOTI TaJbBaHIYHOIO EJIEMEHTA:

E:(pin(_(PnopiBH’ Jc Pirn Ta Propis IMOTCHII1AJIM 1HAUKATOPHOI'O CJIICKTPOJa Ta

€JIEKTpoja TOPIBHSAHHS BIAMOBIAHO. EleMeHT Mae Ha3By HE3BOPOTHOTO, SIKIIO B
e/X cucteMi xo4a 0 OJIMH 3 TIPOIECIB € TEPMOTUHAMIYHO HE3BOPOTHHUM.

8.5. IloreHmiomeTpu4He THUTPYBaHHsI — O0a3yeTbCsd Ha IHAWKAIT TOYKHU
€KBIBAJICHTHOCT1 3a 3MIHOIO E MOTEHIIIOMETPUYHOI KOMIPKUA B XOJII TUTPYBaHHS;

KpUB1 TUTPYBaHHA 300pakeH1 Ha puc. 2.
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Puc. 2.. KpuBi NOTE€HI[IOMETPUYHOTO TUTPYBAHHS:

a — IHTerpanbHa, 6 — nuQepeHiianbia, 6 — Kpusa [ 'pana
9.0.BoabamnepomMeTpisn (mossiporpadisi) — MeTos, 1m0 0a3yeTbcs Ha BHUBYCHHI
HOJISIpU3AIHUX (BOJBTAMIIEPHHUX) KPUBHUX (MOJSPOTpaM) - KPHBHX 3aJICKHOCTI
cuu ctpyMy | Big Hampyru E, ikl OTpUMYIOTh Y TMPOIIECT €JIEKTPOII3y PO3UUHY
JOCHIKYBaHOI pEYOBHHHU TIPH MTOCTYIIOBOMY ITi/IBUIIIEHHI HAIPYTH 3 OJJHOYACHOIO
dikcalriero npu MbOMY CHIH CTPYMY.
9.1.MMoasiporpadis — 1e BOIBTAMIIEPOMETPiS 3 BHUKOPUCTAHHSAM PTYTHOTO
kpanensHoro enekrpoaa (PKE).

9.2. Tumm eaekrtpoaiB. Enextponiza mnpoBOAsSTE 3  BUKOPHUCTAHHSIM
JIETKOMOJISIPU30BAHOTO  €JIEKTpOoJa 3  HEBEIMKOI  IOBEpPXHEK  (KaTof,
IHAUKATOPHUM, MIKPOEJIEKTPO/I, Ha IKOMY BiJIOYBA€ThCS €IEKTPOBITHOBICHHS a00
elneKTpookucHeHHs pedoBuHU, PKE — kaminssp 3 pIBHOMIPHO BHTIKarO4YOIO
PTYTTIO); NIPYTUW €JEKTPOJ 3 BEIMKOIO IMOBEPXHEIO (aHOJ, HE MOJSIPU3YETHCS,
€JICKTPO/I CTaHAPTHHH, TIOPIBHSAHHS, IOHHA PTYTh a00 HACUYCHUHN KaJIOMEIIbHUM).

JUis oTpUMaHHS MOJSPOrpaM A0 JOCHIKYBAHOTO PO3UYHHY J10/1al0Th MEBHUMN
IHAU(PEPSHTHUN €NEeKTPOIIT 3 KaTIOHAMH, SIKI BITHOBIIOIOTHCS 3HAYHO Ba)KUue 3a
BU3HAUYYBaHMI KaTiOH (Kalid XJIOpHWA, Kalliii HITpaT) 3 MepeOLIbIICHOO

koHreHntparieto y 100-1000 paziB (dpon); dhopma momsporpam Haramye XBHIIO

(puc. 3).
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Puc. 3. Ilonsporpamu BU3Ha4yBaHOTO €JI€MEHTA IpU KOHIeHTpauiix C, <C, <C,

9.3.YTBOpeHHs MOJAPOrpamMM Ta il XapaKTePUCTUKH

a) Ha TMOYATKy €JEKTPOIi3y, KOJM 3HAYCHHS MOJAHOTr0 MOTEHINaly € He3HauHUM,
CHlia CTpyMy 30UIBIIYEThCS JyK€ TMOBUIBHO; TaKHi CTPYM Ha3UBAETHCS
3aJMIKOBUM (Lsam);

0) 3a ymoBHU @(karoja) = @(BIIHOBIEHHS) MOYMHAETLCS PO3PSIIKEHHSI KATIOHIB
Ha pryTHii kpammHi: Me**+ze+Hg— Me(HQ); Ha xkaromi yTBOPIOETHCS
pO3Be/ieHa amaibrama MeTally; SK TUIbKH KpalulMHa TMOTpaIuisi€ Ha aHOo/,
amaJibrama po3Kjaaaerhcs Ha ckiaaoBi: Me(Hg) - ze—Me*"+Hg;

B) TIICJIS JIOCATHEHHS TOTEHIlIaly BITHOBJICHHS CHJIa CTPYMY CTPIMKO 3pOCTa€ i
MOTIM 3aJIUIIAETHCS CTANO0, HE3BAXKAI0UHM Ha 30UIbIIIEHHS MOTEHIIIany; el CTpyM
AicTaB Ha3By rpaHHYHOro Muy3iitHOro (/p.s) i HOro 3HaYCHHS MPOMOPIIHHE
KOHIICHTpAIIll BU3HAYyBaHOI PCYOBUHHU;

r) audysidauii ctpym ([;) — pI3HHMIE MK TPAaHHYHHM CTPYMOM Ta 3aJIUIIKOBUM

CTPYMOM.

9.4.0cHoBHe piBHSIHHSA — PiBHAHHA LIbKOBHYA: | —6072DY?m?/3!, 1€ | — cuia

mudy31IHHOTO CTPYMY, MKA; Z — YHCIIO €JEKTPOHIB EIEKTPOXIMIYHOI pPEeaKilii,
3a1eXuTh Big npupoau iona; D — xoediumient pudysii iona, cm?-cl, 3anexuts
BiJl IPUPOAM MOHA Ta JOMIMIOK; M — NIBUIKICTH BUTIKAHHA PTYTI 3 KaMIspy, MI/C;
t — 9ac yTBOpeHHS KparuiuHu, C.

m2/ 3t1

Bennuunna €  XapaKTepUCTUKOK  Kamuisipa, SKy BHU3HAYAIOTh

CKCIICPHMMCHTAJIBHO.
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9.5. PiBHsIHHS MOJSAPOrpagivyHol XBWJIi: /I 3BOPOTHOTO BITHOBJIEHHS PEYOBUHU

I'elipoBchkuM—LIbKOBUYEM OyJIO 3alPOTNOHOBAHO  PIGHAHHA NOAAPOCPAPDIUHOT

E=E,- lg

X6UJi: 0059, | ; KOJM cCujJa CTPyMy JAOpIBHIOE TOJIOBUHI (L)
IO_I H( =5 I(j

OICPKYIOTh E=E,,, (moTeHmian HamiBXBWJIi), BEJIMYMHA SKOi 3aJIKUTH BiJ
¢dboHOBOTO eleKTpoIiTy, pH, MPUCYTHOCTI KOMIIEKCOYTBOPIOBAUIB.
9.6.MeToau BU3HAYEHHS PEYOBHH:

9.6.1. SkicHumii aHami3 — 0a3yeTbcsi Ha BU3HAYEHH! MOTEHIlAly Ha IMIBXBHIIL

(E1p):

a) 1neHTHQIKAlil0 pPEYOBUH 3a [, BUKOHYKOTh 3a TalbmuIel0 — 3a
noJisiporpadiyHIM CIEKTPOM;
0) E,, MOXHa 3HAalTU EKCIIEPMMEHTAILHO 3a KPHUBOK 3aJIEKHOCTI « »;

e

noJjisiporpamMa Mae€ BUIUISLA TpsIMOi, TOYKa TMEpPeTHHY sKOi 3 Biccio abcuuc

BIJINOB1/Ia€ MOTEHITIATY MPU 1,5 A KUTbKICHUX OOYHCIICHb PIBHSIHHS [TbKOBHYa
E I

HE 3aCTOCOBYIOTh BHACIIOK TPYIHOIIIB BU3HAYCHHS HOro mapaMarpiB, TOMY Ha
HPaKTHUIIl YacTilie KOPUCTYIOTHCS BUCOTOIO HoJsiporpadiunoi xBuii h, mm.

9.6.2. KinbkicHuii anamiz — 06a3yr0Tbcsl Ha BUKOPUCTaHHI BiIOMHX CIIOCOOIB
BHU3HAYCHHS KOHIICHTpAITii:

a) MeTo] TIpaaylwBajbHOro rpadika (CTaHZAPTHUX CEpid) — OACPKYIOTh
HOJISPOrpaMu JAEKUIBKOX CTaHIAPTHHUX PO3YHHIB, BHUMIPIOIOTH BHUCOTY XBHIL h,

OyaytoTs rpadik y koopauaarax «h — C» ta 3a hy 3a rpadikom snaxomsits C,;

0) MeTon MNOPIBHAAHHA — BHMIPIOIOTh BHCOTY TOJSPOTPaMH JIBOX—TPHOX
CTaHJAPTHUX PO3YHMHIB 1 BHU3HAYAIOTH CEPEAHIM KOe(IIliEHT MPOMOPIIHHOCTI,

BUXOs4YU 3 Bi,Z[HOIHeHHSIZ ; — h2 ; _ K +Kj . BumipsaBiim BUCOTY XBUIIL
17 2

cepeqHe
C C

BH3HAYaIOTh he

BU3HAYYBaHOI PEYOBUHM h, Ta BUKOPHCTABILU K cepesuic c _h
.
K

B) MeETOJ AOJATKIB — BHUMIPIOIOTh BHCOTY XBWJI JJI PO3UYMHY JOCTIIKYBaHOI

peYoBUHU hy, TOTIM JOJAIOTh MEBHUA O0’€M CTAHAApPTHOTO PO3YMHY v 3
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KOHIICHTPAIIEI0 ¢ 1 3HOBY BH3HAYAIOTh BHCOTY XBHIIL h,; KoHueHTparliio

JIOCIIDKYBAHOTO PO3YMHY ¢ 3HAXOJSTh, PO3B’I3yIOUM CUCTEMY PIBHAHB: hy = KC,;

h, =K(C, +C,,)> 3BimKH: ( _ CoVexy ; 0e3 ypaxyBaHHS pPO3BEIECHHS
h, (VX +V,, ) -hV,
dbopmyna CrpoIIy€eThCs: c-c _h ,ne V, — 00’eM aHaNi30BaHOTO PO3YHUHY;

V_, —00’em nobaBkw.

r) Ilpu Bu3HaueHHi cyMilll HOHIB HEOOXIAHO, MO0 pI3HUI NOTEHIANIB iX
HamiBXxBWIb Oyna He menme 0,2-0,3B, koHIEHTpallis JOCTIIKYBAaHOTO HOHA B
mexax 102-10"° mons/m;

9.6.3. Y moasiporpadii 3i 3MiHHMM CTPyMOM OCHOBHUM PIBHSIHHSIM €:

Lmax = K (AE) Z422512CS, 1€ |, — CTPYM TKa, MKA; ;7 — KoedirieHT nudysii, cm?.
cl; z — xinekicTh enexTpoHiB; V — uactora; C — KOHIEHTpaLis, MMOJbL/I; S —
oA enekTpoaa, cM’; AE — ammiiTyaa 3MiHHOI Hanpyru, MB;

9.6.4. Y wmetoni inBepciiinoi BoJbTamMmepoMeTpili BelWYWHA aHATITUIHOTO

CUrHaiy (, ) 3aJeXUTh Bl HMIBUAKOCTI PO3TOPTAaHHS MOTEHIIANy (3aMICTh AE) 1

TUX caMHX (DaKTOPiB, IO 1 B MOMEPEIHHOMY METOJIl. METOT 3aCTOCOBYEThCS MPHU
aHani3i pozoasnenux po3unHis (C(X) y mexax 10>3monb/n);

9.6.5. /Indepenuiiina BoJbTAMIEPOMETPiAA — 3aCTOCOBYETHCS MPHU OIU3BKUX

3HAYEHHSX MOTEHITiaTy HamiBXBHII (rpadiuna 3anexHicTs y koopauHaTtax Al _p).
AE

9.6.6.AMnepoMeTpuYHe TUTPYBAHHS (AMIIEPOMeETPisi) - PI3HOBUIHICTH
TUTPUMETPIi, B AKIi TOUKY €KBIBaJICHTHOCTI BCTAHOBIIIOIOTH MOJISIporpadiaHum
METOJ/IOM, a caMe: 3a Pi3Kor0 3MiHOIO [ y mporieci TuTpyBaHHs Bif V (TUTpaHTA);
3a OTPUMaHUMH pe3yJbTaTaMu OyIyIOTh KPUBY aMIIEPOMETPUYHOTO TUTPYBAHHS,
Ha SIKIH 110 TOYIll MEPETUHY BiNPI3KIB MPSIMHUX BU3HAYAIOTH €KBIBAJICHTHHUH 00’ €M

TUTPAHTY.
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Puc. 3a peakuieto X+T—P dopma xpuBux 3anexxHoCTI
CWJIM CTPYMY Bij moJsiporpadiqyHoOro (€/X akTUBHOTO) KOMIIOHEHTA: a — €/X aKTHUBHA
JOCIIKyBaHa peuyoBUHA, X; O — €/X akTUBHUM TUTpaHT, T; B — €/X akTHBHI 00UIBA; T — €/X
aKTUBHUU NPOAYKT, P; 1 - TUTpyBaHHS 3 NOJSpOrpapiuHUM 1HAUKATOPOM (BIACYTHI €/X aKTHUBHI

X, T.P).

TecToBi 3aB1aHHA
1.Bozaa y noTpiiiHiii TO4Ili Ha Aiarpami CTaHy € CUCTEMOIO:
A. IaBapiaHTHOIO
B.MonoBapiaHTHOO
C.BiBapiaHTHOIO
1. TpuBapiaHTHOIO
E. YotrpboxBapiaHTHOIO
2.OKHCII0BaIBLHO-BIJHOBIIIOBAIbHI ITPOLIECH TPAIOTh BUKIIOYHY POJIb Y 0OMIHI
pEeUOBHH Ta eHeprii B opradizMi JroauHu. SIKuil MOKa3HKUK € KITBKICHOIO MIpOIO
OKHCITIOBAJILHOT Ta BITHOBIIFOBAIBHOT 37JaTHOCTI pearcHTIB?
A.BennunHa cTaHAAPTHOTO TMOTECHITIATY
B.TennoBwuii epekt peakiii
C.Temneparypa
J.pH po3unny
E.KoHmeHTpalrisi OKHCHIOBaYa Ta BiTHOBITIOBaYA
3.J1)1s1 BUTOTOBJICHHS Ta aHAJTI3Y JIIKAPCHKUX MPETNapaTiB MIMPOKO 3aCTOCOBYIOTHCSI

Oydepni po3uriHU. BOHU BUKOPUCTOBYIOTHCS 3 METOIO:
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A.IlinTpuMKHY NEBHOTO 3HA4YCHHS BeMWunHU pH po3unny

B.3Mminu Benuunau pH po3unny

C.3MiHM KOHCTaHTH 10H13a1lli peYOBUHHU

J{.3MiHM 10HHOI CHJIM PO3YUHY

E.3Minu 100yTKY pO3YMHHOCTI peYOBUHU

4. TepMiuyHU# aHaMI3 MKUPOKO 3aCTOCOBYIOTH y papmarlii. BKaxiTh KUIBKICTb a3 y
€BTEKTUYHIN TOYI[l Ha Jlarpami MIaBKOCT1 cajoll — kamdapa:

A.3

B.1

C.2

.4

E.O

5.Po3unHU €eKTPOIIITIB € JIKAapChbKUMU MpenaparaMu. Slke MakcuMaibHe 3Ha-
YEHHS 130TOHIYHOTO KOoeimieHTy it po3unny MgSO04?

A.2

B.4

C3

.5

E.7

6.130TOHIYHICTH — 1€ BUMOTQ, SIKY BUCYBAIOTh JIO 1H  €KI[IHHUX PO3YMHIB Ta OUHUX
Kparesb. Po34mH sK0i peu0OBUHN Ma€ HAHOUIBIINI OCMOTHYHUN TUCK TIPU
OJIHAKOBIM MOJIIPHIM KOHIIEHTpAIlii Ta TemMIepaTypi?

A.Al(SO4)3

B.CU(N 03)2

C.CuSOq4

H.CeH1206

E.C12H2012

7.Monspauii kKoe(ImieHT NOTIMHAHHS BU3HAYAE BEJIMYUHY ONITHYHOI I'YCTUHU

PO3YMHY IIPH TOBIIKHI IMOTIMHAKOYOIO mapy 1 ¢cM Ta KOHIEHTpaLii, [0 JOPIBHIOE:
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A.1 Monb/n

B.0,1 moap/n

C.1%

.1 r/mn

E.1 r/n

8.I1pu mocaimkeHH1 T1KapChKUX PEUOBUH 3aCTOCOBYETHCS TOTEHI[IOMETPUYHUN
MeTo1 Bu3HaueHHs pH. SIkuii 3 enekTpo/IiB MOKHA BUKOPUCTOBYBATH SIK
IHAMKATOpHUI Npu BuMiptoBaHH1 pH po3unny?

A.CknsiHuit

B.Miguunii

C.Xnopocpiouuit

JA.KanomenbHui

E.llunkoBuit

9.JIiniro Ha Aiarpami cTaHy, HUXKYE SIKO1 MOYKE ICHYBaTH TIILKH TBepa (asa,
HA3UBAIOTh:

A.Comizyc

B.EBTeTnka

C.Meniana

J.JTlikBigyC

E.Konona

10.Jo ximiuHOI 1abopaTopii HaXIWIIOB Tpenapar, SIK’id € CyMIIIIIIIO TITFOKO3U Ta
rasiakTo3u. [1]00 ineHTHdiKyBaTH 111 pEYOBUHU B CyMIIlIi MOKHA BUKOPUCTATH
METO/I;

A.Xpomarorpadii B TOHKOMY m1api COpOeHTY

B.Tlonspumerpii

C.CnexrpodoTomeTpii

I IMonsporpadii

E.AMnepomMeTpuyHOro TUTPYyBAHHS
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11.11pu KiNbKICHOMY BU3HaY€HHI MAHHO3U MOJSIPUMETPUYHUM METOJIOM
BUMIPIOIOTH:

A.KyT o0epTaHHs IIOLUMHYU NOJSPU30BAHOTO MMPOMEHIO CBITJIa

B.KoeimieHT 3a10MIIeHHS CBITIA

C.CryniHp NOrJIMHaHHS PO3YMHOM MOJISIPU30BAHOTO MPOMEHIO CBITJIA
J.Jlucnepciio MpOMEHIO CBITJIa PO3UHMHOM

E.OntuvHy TyCTHHY pO3YHHY

12.TepMiyHuii aHa13 NIMPOKO 3aCTOCOBYIOTH y papmarlii. BkaxiTh KUIbKICTb
TOUYOK Ha Jiarpami IjIaBKOCTI cajoi — KaM(opa, KOMIOHEHTHU KO yTBOPIOIOTh
NPOCTY €BTEKTUKY, Y IKUX CHCTEMa iHBapiaHTHA:

A3

B.1

C.2

1.4

E.O

13.Po3unHM €JIeKTPOJIITIB € JIIKAPCHKUMU TperapaTamMu. SIke MakCuMasbHe
3HAYEeHHS 130TOHIYHOTO KoeDimieHTy aiisa po3unny FeSO47?

A.2

B.4

C3

J.5

E.7/

14.]1o xiMiuHO1 1abopaTopii HAAINIIOB Mpemnapar, SIKUi € CyMIIIIITIO TIIFOKO3U Ta
mano3u. 1106 ineHTudikyBaTy 111 pEYOBUHH B CyMIIlli MOKHA BUKOPUCTATA METO:
A.Xpomarorpadii B TOHKOMY mapi COpOSHTY

B.Tlonspumerpii

C.CnexrpodoTomeTpii

H.Ionsiporpadii

E.AMnepomMeTpuyHOro TUTPYBAHHS
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E.IloaBsiiiauii oOMiH

15.B enekTpoxiMiuHOMY aHalli31 MIMPOKO 3aCTOCOBYIOTHCS €IEKTPOIU
PI3HOMAaHITHOT KOHCTPYKIIIi. Jl0 eeKTpo/ 1B MEPIIOro POy HAEKUTh:
A.BoHeBul ra3o0BUil €1EKTPO]

B.KanomenpHnid CTaHIAPTHUAN €JIEKTPOST

C.XnopcpiOHuii cTaHAAPTHUN €JIEKTPO]T

J. XiHT1IpOHOBUH €JIEKTPO.

E.Cxnsaauii enektpos

16.CkiissHMIA €eKTPO]I IIMPOKO 3aCTOCOBYEThCS JIJIsl BUMiptoBaHHs pH y
010JIOTIYHUX CepEeIOBUINAX Ta PIIKUX JIKapchkux popmax. [lo sikoro tumy
BITHOCUTBCSI CKIISTHUM €JIEKTPO1?

A.JOHCEJIIEKTUBHUM €IEKTPO/T

B.Enexrpon I pony

C.Penoxc-enexrpon

H.Enexrpon II pony

E.["a30Bui1 enexTpon

17.

18.

19.Po3unHM €JIeKTPOJIITIB € JIIKAPCHKUMU IIperapaTaMu. SIke MakCuMalibHe
3HAYCHHS 130TOHIYHOTO KoehilieHTy A po3unny MgCI2?

A.3

B.4

C.2

.5

E.7

20.06epitp mapy enexktpoaiB ais BusHaueHHs1 FeSO4 metomom
MOTEHI[IOMETPUYHOTO TUTPYBAHHS

A.IlnatuHoBU 1 XJTOPCPIOHUI

B.Migaunii 1 CKIssHUNR
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C.XiHriIpoHHUH 1 HUHKOBUM

JI.BogHeBHit 1 CKISHAM

E.CypM’siHuii 1 cpiOHHMi

21.Y ¢izuko-ximiuHIi 1abopatopii Oy NpUroToBaHi BOJAHI PO3UYUHH CEYOBUHH,
TIIIOKO3H, HATPIii cybdary, amominiil cynbdary | HaTplit OeH30aTy 0THAKOBOT
MOJISIPHOT KOHIICHTpaIlil. SIKuii 3 mepeiueHuX PO3YMHIB Ma€ HAMOUTBIIHIA
OCMOTHUYHMI TUCK npu 2980K?

A.AmoMmiHii cynbdary

B.CevoBunu

C.I'moko3u

J.Hatpiii 6eHzoaty

E.Hartpiii cynbdary

22 JInsa npurotyBanHs 50  10% rinepTOHIYHOTO PO3UMHY HATPId XJIOPUAY
HEOOXIIHO:

A.5 r NaCl

B.0,5 r NaCl

C.1 r NaCl

.25 r NaCl

E.50 r NaCl

23.51knif OCMOTHYHUN THCK MalOTh PO3YUHU JIIKiB, III0 3aCTOCOBYIOTh B MEIUIIMHI
SIK 130TOHIYH1 JIO0 KpOBi?

A.740 - 780 Ila

B.420 - 448 xIla

C.900 - 960 xIla

J1.600 - 670 xIla

E.690 - 720 xI1a

24 JIpyruii 3axkoH KoHOBaJI0Ba 3aCTOCOBYETHCS O HEPO3AUTHHO KUTUITIUX
PO3YUHIB, 1110 MAIOTh EKCTPEMaTbHI TOYKM HA JilarpaMax CTaHy 1 sIKi Ha3UBalOThCS

A.A3e0TpOIIHI cyMili
57



B.IneanbHi po3unHu

C.HeoOMexeHO pO3YMHHI PIAMHU

J.OOMexeHO PO34YMHHI PIAUHU

E.B3aeMHO HEpO3UMHHI PIAUHU

25.JTronuHi 17151 BITHOBJICHHS 00’ €My ITUPKYITFOFOYO0T KPOBI TIepEITHIH
KpOBO3aMIHHHMK - I30ToHIUHKH po3unH NaCl. Slka koHIeHTpallls IbOrO PO3YHHY?
A.0,9%

B.0,3%

C.0,5%

O.1%

E.3%

26. O6uncneHHs TeMneparypH (pa3oBUX MEPETBOPEHD MPH PI3HUX TUCKAX Ma€e
Ba)KJIMBE MTPAKTHYHE 3HAYCHHS JUISI CY9acHOTO  (papMalleBTUIHOTO
BUPOOHMIITBA 1 3A1HCHIOETHCS BIATIOBIIHO J10:

A.PiBusnns Knaneiipona-Knaysiyca

B.IlpaBuna Tpyrtona

C.IIpaBuna a3 ['i66ca

D.PiBussaust MenneneeBa-Knaneipona

E.3akoniB Konosanosa

27.Bona y moTpiiiHii ToUIll Ha JiarpaMi cTaHy € CUCTEMOIO:
A.HonBapianTHoto

B.MonoBapiaHTHOIO

C.biBapiaHTHOIO

D.TpuBapiaHTHOIO

E.YoTrproxBapiaHTHOIO

28.Touka MakCUMyMY Ha Jiarpami IIaBKOCTIi, KOJU PEYOBUHHU YTBOPIOIOTh CTIHKY
CHOJYKY, 3BE€ThCS:

A.CIHTyIISIpHOIO

B.EBTekTHUHOIO
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C.PiBHOBaXHO1O

D.MakcumanbHOO

E.Kputnunoro

29.CtyniHp BIUIMBY CTOPOHHIX 10HIB HA MOTEHIIIA)l 10HCEJIEKTUBHOIO €JIEKTPOLY
BHU3HAYAETHCS BEIIMUNHOIO:

A.KoedimieHTa CeI1eKTUBHOCTI

B.Koediuienta audysii

C.KoedirmienTa akTHBHOCTI

D.KoedirienTa enekTponpoBiIHOCTI

E.OcMmotrnuHOTO KOediiieHTa

30.CenekTHBHUH PO3YNHHUK, SIKHH BUKOPHUCTOBYIOTH ISl BIWIYYCHHS PCUYOBUH i3
JKapChKOi POCIMHHOT CHPOBHHHM, Ha3UBAIOTh ...

A.EkcTpareHt

B.EkcTpakTop

C.Exctpakt

D.Padinat

E.Emtoent

31.Y naGoparopHiii Ta 3aBOACHKIN MPAKTULIl BHAUISIOTH Ta OYUIIYIOTH €ipHI
OJIii, aJIKaJIoi Ty, aHTUO10THKY Ta 1HIII JIKapChKi PEYOBHUHU 32 JOTIOMOTOI0
CEJICKTUBHUX PO3UMHHUKIB. L{ei mporiec Ha3uBaeThC:

A.EkcTpakiis

B.Cenumenrariis

C.Koarymsmis

D.®nokymsiis

E.®noramis

32.I1pwu anami3i TiKapchbKOi CyOCTaHIlii 4aCTO 3aCTOCOBYIOTh €KCTpaKIito. CTymiHb
BUJTyYEHHS BU3HAYYBAaHOI PEYOBHHHU TAKUM METOJOM 3QJICKUTH Bi:
A.KoedimienTa po3noainy

B.pH po3uuny
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C.Temneparypu

D.KiunbKkoCTi peuoBUHHU, 1110 BUITYYAETHCS

E.Macu pedoBHHH, 10 BUITYIA€THCS

33.J10 AKOro THUITYy €JEKTPOIB BIIHOCUTHCS KAaJTOMEIbHUMN €NeKTPO/:
A.Jlpyroro poxy;

B.Ilepmioro pony;

C.I'a30Bux;

D.OkucHO-BITHOBHUX;

E.MoH-ceneKTHBHIX

34.J10 AKOro THUITY €JIEKTPOIB BIIHOCUTHCS XJIOPCPIOHUI €NEeKTPOI:
A.[lpyroro pony

B.Ilepmioro poxy

C.I'azoBux

D.OxucHO-BITHOBHUX

E.loH-cenekTUBHUX.

35./lo sikOrO BUIY CHCTEM MOXHA BiHeCTH (izionoriynuii po3unH NaCl:
A.'oMoreHHa, JTBOKOMIIOHEHTHA;

B.I'ereporenna, ABOKOMIIOHEHTHA, TpU(a3Ha;

C.'omorenHa, TPUKOMIIOHCHTHA;

D.I'omorenna, ogqHOKOMIIOHEHTHA;

E.I'ereporenna, nBodaszHa, TPUKOMIIOHEHTHA?

36.YsBHI cTyneH1 Aucoliamii Hbk4ue HaBeneHuX enekTpomiTiB y 0,01M BogHOMY
pPO34MHI OJJHAKOB1. BKaXiTh peUOBHUHY, PO3YHUH SKOi Ma€ HAWBUIIy TEMIIEPATYPY
KUITIHHS :

A.Al(SO4)3

B.KCI

C.N&3P04

D.CU(N 03)2

E.K3PO4
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37.I30TOHIUHICTb — 11€ 000B’I3KOBA BUMOTa, Ky CTaBJIATh J0 1H(PY31HHUX
po3uuHiB. BKaXXiTh 3HAaUCHHS, HEMOXJIUBE 711 130TOHIYHOTO Koe(illieHTa.
Al

B.2

C.3

D.4

E.4,5

38.I30TOHIUHICTD — 116 BUMOTA, IKY CTaBJATh J0 1H €KIIMHUX PO3UMHIB Ta OUHUX
Kparienb. Po3unH K01 3 peuoBUH Ma€e HAaUOLIBITUNA OCMOTUYHUN TUCK TIPU
OJIHAKOBI MOJISIpHIN KOHUEHTpallii 1 Temneparypi?

A.Aly(SO4)3

B.CU(N 03)2

C.CuSO4

D.CeH1206

E.C12H2,012

39.[ToTeHiioMeTpis — 11e METO aHai3y, KUK IMHPOKO 3aCTOCOBYIOTh Y
dapmanerTuaHOMY aHai31. EPC sikoro rajbBaHIYHOTO €JIEMEHTA HE 3aJI€KUTh Bijl
BEJIMYMH CTAHJIAPTHUX MOTEHITIAJIIB CJICKTPOIIB?

A.KonrenTpariiiinoro

B.Ximiynoro

C.3 neperocoMm

D.be3 nepenoca

E.Ob6opoTtHOTO

40.bionoTeHIiany, BUKJIUKaH] pI3HOMAHITHUMHU (i310JI0TTYHUMH MIPOIIECAMH, €
pE3yJIbTaTOM BUHUKHEHHS Ha MEX1 IOy (a3

A.TlonBitHOTO €NEKTPUYHOTO TIApy

B.AnresiitHoro mapy

C.AGcop0iitHOTO mapy

D.Audysnoro mapy
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E.Hivoro 3 nepeniuyeHoro

41.Cepen nepeniyeHuX BOJHUX PO3YMHIB JIIKAPCHKUX MPENapaTiB 3 OJHAKOBOIO
MOJISIPHICTIO MaKCUMaJIbHA TEMIIEpATypa KUITIHHS BIJMIOBIAAE PO3YUHY :
A.Hartpiii cynedary

B.Ilpomenony

C.Hixotunaminy

D.Pe3opuuny

E.ﬁoaa

42 SIxum Mae OyTH TUCK MapH PiIMHU MPU KUIIHHI ?

A.PiBHUM atMochepHOMY

B.MakcumanbsHUM

C.PiBHUM TuCKy HacuueHoi mapu ripu 273 K

D.MinimManbHUM

E.PiBHUM THCKY HaCHYEHOT apy Mpu KIMHATHINA TeMIepaTypi

43.I1lpunan, AKUil BUKOPUCTOBYIOTh AJIsl BUIYYEHHSI PEUOBHH 13 JTIKAPChKOI
POCIMHHOI CUPOBUHU, HA3UBAIOTH ...

A.ExcTpakTop

B.EkcTparent

C.Excrpakt

D.Padinat

E.Emoent

44 JTinito Ha qiarpaMi cTaHy, BUIIIE SIKOT HE MOJKE ICHYBaTH TBepaa (asa,
HA3UBAIOTh ...

A.Cominyc

B.EBretuka

C.Menmiana

D.JlikBimyc

E.Konona



45.]1151 TOTEHUIOMETPUYHOTO BU3HAUYECHHS Y PO3UMHI, 1110 MICTUTh HaTpii
KapOOHAT 1 HATPiil T1IPOKCHU, CJI1JI BUKOPUCTATH €JIEKTPO:

A. CxisiHuit

B. Cpi6nuit

C. IInatunoBuii

. XnopcpiOuuit

E. lluakoBuit

46.I1ix yac sikux (a30BUX NEPETBOPEHb MA€ MICIE 30UTBIIEHHS €HTPOIIi?
A.IlnaBneHHs 1 BUIAPOBYBAHHS

B.I[1naBnenHs 1 kpucrtamizarii

C.Kumuns 1 kouaeucarii

D.Cy6nimarii 1 kpucTtanizamii

E.Kpucranizarii 1 konaeHcarii

47.]1ns MOTEHIIIOMETPUYHOTO BU3HAUCHHS Y PO3UHHI, III0 MICTUTh HATPiH T1ApOreH
KapOoHAT Ta HATPii KapOOHAT, CJIiJI BUKOPUCTATH €JICKTPO/I:

A. CxiaHU#

B. Cpi6uuii

C. [InatuHoBHI

. Xnmopcpiouuit

E. [uakoBuit

48.®apmakoneitHuit €0yTi0CKOTIYHII METOJT KUTBKICHOTO BU3HAYEHHS CIIUPTY Y
CKJIaJll BOJTHO-CIIMPTOBOI CyMillll 3aCHOBAaHO HA  €KCTIIEPUMEHTAILHOMY
BU3HAYCHHI

A.TemmiepaTyp KUIiHHS

B.Temneparyp kpucranizaiii

C.Omnopy

D.TemnepaTtyp po34uHEHHS

E.OcMoTHYHOTO THCKY

49.SIxe piBHSHHS 3aCTOCOBYIOTH ISl PO3PaXyHKY €IEKTPOTHUX MOTCHITIATIB?
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A.HepHucra.

B.Baut-T'odda.

C.Konbpayma.

D.®ixa.

E.l'onbnmana.

50. Jly1 MOTEeHI[IOMETPUYHOTO BU3BHAUEHHS Y PO3UYHMHI, [0 MICTUTh IUTHY COAY 1
HATPIIO T1IPOKCHU], CJIIJ] BAKOPUCTATH €JIEKTPO:

A. CxisiHui

B. Cpi6nui

C. IlnatuHoBui

. XnopcpiOuuit

E. [uakoBui

51.KoHieHCOBaHOIO CUCTEMOIO Ha3UBAIOTh CUCTEMY, B SIKIM:

A.Biacytas razonoaiona ¢aza

B.BincytHs tBepaa ¢aza

C.BincytHs pinka ¢aza

D.KoMmnoHeHTH 3HaXOASTHCS B PIIKOMY CTaHi

E.€ Ouibllle 1BOX KOMIIOHEHTIB

52.P0o34rHU, 1110 BUKOPUCTOBYIOTHCS JJIs THEKITiH, MAIOTh OyTH 130TOHIYHHUMH.
[30TOHIYHUMHU PO3YNHAMH HA3UBAIOTh TaKl, Y AKUX:

A.OnHakoBHI OCMOTUYHUN THCK

B.OnHakoBUM OHKOTUYHHUN TUCK

C.OnnaxoBuit pH po3uunHiB

D.OnnakoBa noJjsipHiCTh MOJIEKYJT PO3YMHEHUX PEYOBUH

E.OnnakoBa MacoBa yacTka pPO3UYMHEHUX PEUYOBUH

53.01HuUM 13 cy4acHHX METO/iB BUMiptoBaHHs pH 0i00TiYHUX PiAH €
MOTEHITIOMETPUYHUH. SIKHif 13 3aMPOMIOHOBAHNX €JIEKTPO[IB MOKHA 3aCTOCYBATH
SK €JIEKTPOJ BUBHAUCHHS (1IHIUKATOPHUI)?

A.CxistHuit



B.Xnopcpionuii.

C.KanomenbHHUI.

D.IlnatuHoBUM.

E.CpiOuuii.

54.0c00MBICTIO KOHEHCOBAHOI CUCTEMHU €:

A.BiacytHicTbh razono1ioHoi ¢asu

B.HasBHicTb razyBaroi ¢asu

C.HasBHicTb TBepa01 pazu

D.BiacytHicTh TBepa0i pazu

E.HasBHicTh TBep1oi 1 razyBatoi a3

55.Kpiockomnis 11e hi3uK0o-XiMIYHUI METO/I, 1110 0a3yeThCsl HA BU3HAYEHHI:
A.3HIKEHHS TEMIIEpaTypy 3aMep3aHHs PO3UNHY

B.IlinBuiieHHs TeMnepaTypu KUIiHHS PO3YUHY

C.OCMOTHYHOTO TUCKY PO3UHHY

D.BigHOCHOTO 3HM)KEHHS TUCKY HACUYEHO1 Tapy PO3YMHHUKA HaJT
KOHIIEHTPOBAHUM PO3YHHOM

E.BigHocHOro 3HMKEHHS TUCKY HACMYEHOI Mapy pO3YMHHUKA HAJl PO30aBICHUM
PO3YMHOM

56. B eBTeKTHYHIH TOYIIl JBOKOMIIOHEHTHOI CHCTEMHU 3 IMPOCTOI0 €BTEKTHKOIO B
pPiBHOBa31 3HAXOAAThCS (pa3u:

A.2 TBepIuX 1 po3IIaB EBTUKTHYHOTO CKIIATy

B.2 pinkux i 1 TBepaa

C.3 tBepaux azu

D.1 tBepna, 1 pinka i 1 razomoaioHa

E.1 pinka i 1 TBepna

57.Yucno cryneHiB cBOOOIM B TOYII MEPETHUHY JTiHI1 JIIKBiyca 3 BICCIO OpAMHAT HA
Jiarpami IIaBKOCT1 JBOKOMITOHEHTHOI CHCTEMHU JOPIBHIOE:

A0

B.2
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C.3

D.4

E.l

58.5kuil 13 mepeiueHux eJIeKTPOIIB MOKHA BUKOPUCTATH SIK CTAHAAPTHUN MPU
TUTPYBaHHI KUCJOT:

A.XnopcpioHuit

B.Cxnsiauii

C.XiHriIpoHHHH

D.IlnaruHoBuUi

E.loHcenexkTuBHUI

59.KpiockoniyHa Ta e0y1i0CKOIMIYHA CTall 3a1eXKaTh BiJ:

A.Tlpupoau po3uynHHUKA

B.KonuenTpaiiii po3unny

C.Temneparypu

D.IIpupoau po3un-HEHOi peUOBUHU

E.HasBHOCTI KaTanizaTopa

60.130TOHIYHICTD — 1€ OJHA 3 BUMOT, 1110 BUCYBAETHCS 0 1HPY3IMHUX PO3UHHIB.
Ske siBUIIE Ma€e MiCIIe TIPY BBEJICHHI y IJIa3My  KPOBI TNEPTOHIYHUX PO3UHUHIB?
A.Ilnazmomni3

B.Ocmoc

C.I'emoniz

D./[denatypartis

E.Tuxcorpomis

61.IlorenmioMmeTpuaHM MeTO] BU3HaUCHHs pH K HaOUIBIN yHIBEpCATbHUM
3aHeceHui 110 Jlep:kaBHoi apmakorei Ykpainm. 3a JIOTIOMOTOXO SIKO1 3 T1ap
EJIEKTPOIIB MO>KHA BU3HAYNUTH pH?

A.CxastHui-XmopcpioHui

B.BoaHeBuil — XiHT1APOHHUIT;

C.Cxustunii — BOIHEBHIA,
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D.KanomensHuit — xnopcpiOHuii;
E.CxnsiHuii — XIHT1APOHHUM.
62.11pu nocmiTKeHH1 TIKapChKUX PEUOBUH 3aCTOCOBYETHCS OTEHIIIOMETPUYHUIMA
Meton Bu3HadeHHs pH. Skuii 3 enekTponiB MOKHa BUKOPUCTOBYBATH SIK
IHAMKATOPHUM (€1eKTPOJl BU3HAUYECHH) NpU BUMiproBaHHsA pH kucmotu?
A.Cxisianii;
B.CranmaptHuii BogHEBUM
C.lluukoBuii
D.Kanomenbuuit
E.Xunop cpibnuit
63. BuiyuyeHHs peUOBHHU 3a JIOMIOMOTOF0 OpTaHIYHMX PO3YMHHHUKIB Ma€ Ha3BY:
A.EkcTpakiris
B.CennmenTartiis
C.Koarynsiis
D.®dnokymsiist
E.®noramis
64.Y cTomMaToJIOTTYHIN MPAKTHUI[l BUKOPUCTOBYIOTH PIKi JIIKAPChKi (hOPMHU, K1 y
CBOEMY CKJIaJll MatOTh Kampopy Ta xjopanriapar. ki ¢pa3u 3HaX0ASIThCSA Y
PIBHOBa31 B €BTEKTUYHIN TOYIIl JiarpaMu IUIABKOCTI cyMimri kamdopa-
xJiopanriapar?
A.EBTeKkTHYHMIA po31JIaB, KpUCTAIN KaM(OPH, KPUCTAIN XJIOPAITiApaTy
B.EBTekTHUHUI po3IiaB
C.EBTexTnuHMi1 po3IiaB, KpucTain kaMmpopu
D.EBTexTruHMii po3miaB, KPUCTAIN XJIOPAITIAPATY
E.Kpucramu kamdopu, Kpuctaiu XJopairiipaTy
65.3ri7HO 3 MEePIIO0 MOIEIUTIO TIOJIBITHOTO €JIEKTPUYHOTO IIapy, MOABIMHMN mIap
€ TUTOCKAM KOHJIEHCATOPOM. SIKy Ha3By Ma€ Iisl MOJIEh 32 aBTOPOM?
A.I'enomroinsna
B.I'yi
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C.Yenmena

D.I'yi-Yenmena

E.llltepua

66. BkaxxiTh Ha3BY MOKa3HUKA, BiJl SIKOTO 3aJIEKUTh CTYMIHb BUITYUYEHHS
BU3HAYYBAHOI PEYOBUHU TAKUM METOJIOM E€KCTPAKIIIi:

A.KoedimieHT po3noainy

B.pH po3unny

C.Temneparypa

D.KinbKicTh pe4oBUHHU, L0 BUITY4A€THCS

E.Maca pedoBuHH, 1110 BUITYYAETHCS

67.MonsipHa KoHIIeHTpallis po3unHiB ckiagae 0,1 M. Skuii 3 po3unHiB
XapaKTepU3y€eThCS HAMOLIBITMM OCMOTUYHUM THCKOM ?

A. Xnopunay xpomy (III)

B.Xnmopuny mitist

C.Xnopuny xamis

D.®enony

E.Eranony

68.51xi MeToM 3acHOBaHI Ha (PYHKITIOHAJIBHIN 3aJIE)KHOCTI MK KOHIIEHTPAII€F0
JOCJTIJPKYBAHOTO KOMITOHEHTA 1 BEJIMYMHOIO €JIEKTPOJHOTO TTOTSHITIATY
A TloreHiiomeTpis

B.Konaykromerpis

C.AtoMHO-abcopO1IiitHa CIEKTPOCKOTis

D.AmMmnepomeTpist

E.Enextpodopes

69.3 HaBeIeHNX KaTiOHIB HAWOLIBITY PYyXJIUBICTh Ma€ 10H:
A.T'inpoxcosito

B.Hatpiro

C.Kamito

D.JIitiro
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E.AmoHiI0

70.BkaxiTh Ha3BY PIBHSIHHS 3aJI€KHOCTI BEJIMYMHU €JIEKTPOHOIO MOTEHINaNy Bij

pi3HUX (haKTOPIB:

A.Hepucrta

B.I'i66ca

C.Baunt-T'odda

D.Appeniyca

E.l'ecca

71.B enexTpoxXiMIYHUX METOJax aHali3y ISl BU3HAUEHHs (papMipenaparinB
3aCTOCOBYIOTh PI3HOMAaHITHI eJeKkTpoau. [loTeHIianm  sKOro ejaexkTpojaa
3aJIeKUTH BiJ] KOHIIEHTPAIlll BU3BHAYYBAHOTO 10HA?

A.InukaTopHoro

B.Enektpona nopiBHsAHHSA

C.XnopuncpioHoro

D.KanomensHOro

E.CrannaptHoro

72.BkaxiTh TUI pIBHOBAry, 10 Xapakrepusye (QiryparuBHa TOYKa Ha Jiarpami
CTaHy BOJIH:

A.OHOKOMIIOHEHTHA, TphoX(a3Ha, HOHBapiaHTHA

B.OnHnokoMIioHeHTHa, 1BoX(a3Ha, HOHBapiaHTHA

C./IBoXKOMITOHEHTHA, IBOX(a3Ha, OJHOBapiaHTHA

D./IBoxkoMmnOHEeHTHA, 0JHO(a3HA, OJJHOBapiaHTHA

E.OaHokoMmmoneHTHa, oHOGa3Ha, HOHBapilaHTHA

73.BKaxiTh THUIT peabHOTO PO3YMHY JIKAPCHKOT CyOCTaHIIi 32 BIAXUIICHHSIM BiJl
3aKOHY Payiis, KO BU3HAYECHU TUCK HACUYCHOT MMapyu HIKYUH 32
PO3paxOBaHUM:

A.3 HEeraTUBHHMM BiIXWJICHHSM BiJ] 3aKOHY Payis

B.3 mo3uTUBHUM BIAXUJICHHSM B1J 3aK0oHY Payns

C.IneanpHnii
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D.Hacuuenuit

E.Ilepecuuenuit

74.Y papmalieBTHUHOMY aHauli31 A i1eHTU]IKaLii Ta BU3HAYEHHS CTYIEHS
YUCTOTH JIIKAPCHKUX MPENapaTiB 3aCTOCOBYIOTh TEPMIUHMM aHaNi3. BkaxiTh THI
KOOPJIMHAT, 32 IKUMHU OYAYIOTh KPUBI OXOJOJKEHHS:

A.Temneparypa—yac

B.Tuck—uac

C.006’em—Temrmieparypa.

D.O6’em—uac

E.Temneparypa - 00’em

75.TepMiuHuii aHami3 - e Pi3HOBUA (PI3UKO-XIMIYHOTO aHATI3y, SIKUW BUBYA€E
3aJIeKHICTH:

A.Temniepatypu KpucTaiizaii 6ilHapHUX CUCTEM BiJl iX CKIany.
B.Temneparypu KumiHHS KOMIIOHEHTIB CUCTEMHU.

C.TemnepaTypu KpucTaiizaiii KOMIOHEHTIB CUCTEMHU.

D.TemnepaTypu KUIIHHS CyMIIlIEH CUCTEM BiJ X CKIIamy.

E.Temneparypu KUMiHHS a3€0TPOIMHUX CYMIIIEH.

76.J10 ¢da3zoBux neperBopeHb ((pa3oBHUX MEPEX0/aiB) BIIHOCUTHCS MPOIIEC:
A.Bo3ronku

B.ITomimepu3arrii

C.I'opinns

D.Po3knananus

E.Okucnenns

7'7.®a30Bi glarpaMyu BUKOPUCTOBYIOTH y (papMarleBTHIHOMY aHai31. Sk
HA3MBA€THCS JIIHIA Ha Jliarpami CTaHy €BTEKTHYHOTO THITY, HIXKYE IKO1 HE MOXKe
icHyBaTH pinka ¢aza?

A.Cominycy

B.JlikBinycy

C.Konogna
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D.Hona
E.He Mae npaBmiibHOT BIMOBI I
78.J151 XapaKTEepUCTUKU SKUX PO3YHHIB BUKOPUCTOBYIOThH 130TOHIYHUIA
KoediiieHt ?
A.EnexTpodiris
B.HeenexkTpomiTis
C.BuCOKOMOJIEKYISIPHUX CITOTYK
D.Konoinnux ITAB
E.Konoinnnux
79.11pu ogHaKOBIA MOJISIPHIN KOHIIEHTpALlll PO3YUH SKOi 3 pEYOBHH
XapaKTEePU3YEThCS MIHIMAIBHOIO TEMIIEPATYPOIO KpUCTAITI3alii?
A.Na,SO,
B.NaCl
C.CHsOH
D.CHsCI
E.CeHsCOONa
80.5ki po3unHM MOKHA BUKOPUCTATHU K 1HQY31HHI ?
A.I30TOHI4YHI
B.I'ineproHniuHi
C.I'imoToHiuH1
D.Konoinai
E.lneanpHi
81.BkaxiTh Ha3By CEJICKTUBHOI'O PO3YMHHHUKA, 1110 3aCTOCOBYIOTh JUISI BUILICHHS
JKapChKUX PEUOBHH
A. ExcrpareHr
B. Enexrpomit
C. Emynbrarop
. CrabinizaTop

E. Po3nutroBau
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82.KanomenbHuii enexrpoa BHeceHuit 10 1P Ykpainu sik TOMOMIXHUN €IEKTPOJT
st BuMiptoBanHs pH. Jlo sikoro Tuiy enekTpo/iB BIIHOCUTHCS KaJIOMEIbHUN
eIeKTpoa?

A. [Ipyroro pony

B. Ilepmoro poxny

C. I'azoBuii

. OKHCHO-BITHOBHUM

E. loH-cenextuBHUIA

83. YsBHI cTyneHi Aucouialii HaBeAeHUX Hkye enekTpomiTiB y 0,01 M BogHOMY
PO34MHI OJJHAKOB1. BKaXITh peuOBHHY, PO3UMH SKOTO MAa€ HaWBUILLY TEMIIEPATYPY
KUTTIHHS

A. Alx(SO4)3

B. KCI

C. CU(NOg)g

. K3POy4

E. NazPOq4

84.J1ns1 KITbKICHOTO BU3HAYECHHS XJIOPUIHOT Ta OOpATHOT KUCIIOT B 1X CyMiIIi
METOJIOM TTOTEHIIIOMETPUYHOTO TUTPYBAHHS 3aCTOCOBYIOTh TaKUW 1HIUKATOPHUIN
EJNEeKTPO:

A. CxiaHUi

B. [InatuHoBUI

C. Kanomenbuuii

. XnopcpiOuuii

E. CpiOuuii

85.Y motpiiiHiii ToUIll HA JlarpaMi CTaHy BOJM:

A. C=0

B. ®=3, n=1

C.C=2

1. ®=3, C=1
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E. C=1

86.diziomoriunuii po3unn 0,9% NaCl 1o BiIHOIIEHHIO 10 CHPOBATKH KPOBI €:
A.I30TOHIYHUM

B. I'imoToHiyHUM

C. I'inepToHIYHUM

M. Konoigaum

E. -

87.J1511 MOTEHIIOMETPUYHOTO BU3HAUYEHHS Y PO3UMHI, IO MICTUTh aMiakK 1 HaTPito
TIPOKCUJ, CJIIJT BAKOPUCTATH EJIEKTPO/I:

A. CxisiHui

B. Cpi6uuii

C. IlnatuHoBui

. XnopcpiOuuit

E. luakoBuit

87.BkaxiTh eNeKTpo MOPIBHIHHS, SIKU MOXHA 3aCTOCYBATH Y
MOTEHI[IOMETPUYHOMY JOCIIKEHH1 JIIKapChKO1 CyOCTaHIIII:

A. XopcpiOHumit

B. Cxnanuit

C. XiHriapoHHUN

. HnakOoBUI

E. Cypm’siHuii

88.CryniHb BIUTMBY CTOPOHHIX 10HIB Ha MOTEHIIa]l I0HCEJIEKTUBHOTO EJIEKTPOLY
BU3HAYAETHCS BEIIMUNHOIO:

A. KoedillieHT ceTeKTUBHOCTI

B. KoedirieHT enekTponpoBiTHOCTI

C. Koedimient audysii

. KoedirieHT akTHBHOCTI

E. OcMoTnunuii koeimieHT
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Tema 3. IloBepxHeBi siBUIA
TeopeTu4yHi 0CHOBH

1. IloBepxHeBa eHeprisi (E,) — HaJJMIIKOBA €HEPris MOBEPXHEBHX MOJEKYI;
3aJICKUTh BiJ IpUpoau (a3, TeMIEpaTypH, IUIOLII IOBEPXHI S, TOOTO E, =6S, € C
— MOBEPXHEBUIN HATAT — MOBEPXHEBA €HEPrisl OJMHUYHOI MOBEPXHIi, abo pobdoTa 31

cTBOpenHs oxuHnHOT moBepxHi (1 M?): 5= Es . Ockinbku BinbHa pinuHa nparse 10
S

MIHIMAJbHOT MOBEPXHI, TO Kparisi mMae (Gopmy Kyiabkd. PO3MIpHICTH BETUYUHU
NOBEpXHEBOIo HatAry - H/m

1.1.akTopy BILIUBY HA MOBEPXHEBHI HATHAT G :
a) EHepris MDKMOJICKYISIPHUX 3B’A3KIB E_: 4YMM OUIbIIAa, THM G OUIBIIMH; Y

NOJSIPHUX pO3uMHHMKAaX (Boma) E, . Oubma, HbK E ., y HenomsapHux

PO3UMHHUKAX (CIIUPTH, OCH3EH), TOMY G (MOJISIPHUX) > © (HETIOISPHUX);

0) CTOpOHHI PEYOBUHU: TIOBEpXHEBO-aKTHBHI peuoBuHH (I[TAP), mudinpai — O111KH,
docdomimniau, >KOBYHI KHUCIOTHU — 3MEHIIYIOTh G; TOBEpXHEBO-IHAKTHUBHI
peuoBunu (I1IAP) — Bci enektponith — 30UIBIIYIOTH G,  IOBEPXHEBO-
iHaudepeHTHi (caxaposa)

B) MOJIEKYJIIpHA Maca MOJIEKYJIM PO3UYMHHHUKA: YUM BOHA O1IbIIA, TUM KUIBKICTh

MOJIEKYJI Ha TTOBEPXH1 pO3UMHHMKA MEHIIIA 1 THM MEHIIUHN G ;

r) TeMmIeparypa: 4uM Oilbla, THM OUTBIINKA OpOYHIBCHKHMU pPyX YacTHHOK Ha
MOBEPXHI, TAM €HEPTisd CTBOPEHHS OJIMHUYHOT TTOBEPXH1 MEHIIIA,

1) TUCK 30BHIITHBOTO CEPEIOBUIIA: YUM OUTBIINI, THM G MEHIUM (3akoH ['eHpi);

€) azcopO1iiiHi MPoIecH Ha MOBEPXHi: unM Ouibina agcopomis ('), TuM ¢ MeHma
2. AjcopOuiss — caMOYMHHUN TIPOIIeC KOHIIGHTPYBaHHS afcopOaTy Ha MOBEPXHI

ancopOeHTy. AICOpOeHT — pedyoBHWHA, Ha SKIM BiMOyBAa€ThCs TpoIlec aacoporrii,
ajcopOart (amcopOTHB) — peYOBHHA, sIKa acOPOYEThCS Ha afCOPOCHTI.

2.1. Knacudikanisi axcopouii:
— (¢iduuHa (0OOPOTHHMI EK30TEPMIYHUN TMPOIEC 3 HEBEIUKHUMH 3HAYCHHSIMU

ternoBux edekTiB (40 k/[K/Moyb)), 3yMOBIEHAa CHIAMH MDKMOJIEKYJISAPHOL
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B3a€MOJIIi, XapaKTePU3YEThCS HE3HAUYHWMH IIBHIKOCTSIMH TPOIECY, BEIHKUMHU
3HAYEHHSMH €HEprii akTUBAIlll, HECTEXIOMETPUUYHUM CIIBBIJHOIIECHHSM CHOJYK;

— XiMiyHa (xeMocopOirisi) (HeoOOpOoTHUN eHJ0- abo EeK30TepMIYHUM Tpolec 3i
3HAUHUMHU BeauyuHaMu TerioBoro edekty (400 x/[x/monb)), 3ymMOBIEHA
cnenupiyHOI B3a€EMOJIEI0, CTEPEOXIMIYHICTIO, XapaKTEPU3YETHCS BEIUKUMHU
HIBUAKOCTSIMHU PeaKiii, He3HAYHUMHU €HEPrisiMU aKTHUBALIil.

Ocobausocmi adcopbyii Ha piOKUx NOGEPXHAX (PYXOMUX):

a) piBHsHHS ['100ca — OCHOBHE PIBHSIHHSA PO3pPaxyHKY BEJIMYMHHU ajcopOuii [
_—C Ac
RT AC
azcopOary) Ta KOHIIEHTpallig ajacopdaTy B po3urHi; R — yHIBepcalbHa rasoma

crana; 7 — remmeparypa, K;
0) TOBEpXHEBa AaKTUBHICTh ( — ajcopOiiiiHa 3JaTHICTH aJCOpPOCHTY

, ge I' Ta C — BiANOBiAHO ajacopOLiss (MOBEPXHEBHM HAIJIUILIOK

) Ac
yTpUMYBaTH ajacopdar Ha IOBEPXHi: g:A—; akmo >0, o I'>0 -
C

BIOYBAa€ThCSI TO3WTUBHA aJicopOlisl (HAKOMMYEHHsI ajcopdaTry Ha IMOBEpXHI,
Ac>0, Ac<0); mpu g <0, I'<O — HeraTuBHa afcopOIlis (3MEHIIEHHS afgcopbaTy

Ha moBepxHi AC>0, Ac>0);
B) mpaBwio Jroxino—TpayOe: y TOMOJIOTIYHOMY PSIIKY TIOBEpXHEBAa aKTHBHICTh
g 30uIBIIyETHCS B 3,2 pa3y Ha KOKHY romojioridny pizauiro (CHy).

2.2. OcobauBocTi aacopOuii Ha HepyxoMuX (TBepauX) MOBEPXHSIX (Teopist
Jlenrmiopa):

a) aKTHBHI IICHTPH. aJcopOIlis BiAOYBAEThCA HE HA BCIH MOBEPXHI aJCOpOEHTY, a
JIMIIE HA aKTUBHUX IEHTpax (MIepIIaBoOCTsIX);

0) MOHO Tmap: aACcOpOIiMHI CHJIM MalOTh Malldd pajaiyc Jii, BHACIITOK ITHOTO
KOXXHUI aKTUBHHH IEHTP aacopOye JIUIIE OJHY MOJIEKYIy ancopOary, yTBOPIOIOUN
MOHOMOJICKYJISIPHUN 11ap;

B) MeXaHi3M ancopOrii — ¢I3UKO-XIMHYHUANA TPOIEC 1 OCOOJMBO UITKO II€
MPOSIBIIIETBCST TP aficOpOIlii rasiB: CMOYATKy iFOTh XIMIYHI CWJIH, a TOTIM
BiOyBaeThCs ancopOIlisi rasy W 3 TMIABUINCHHSIM THCKY TMIPOIEC IOCTYIIOBO

MEePEXOJIUTh Y CYTO (PI3UYHUM.
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2.3. CopOuist — 11e ajicopO11is ra3iB Ha TBEPAUX aICOPOCHTAX, SIKa 3aJIEKUTD SIK BiJ
afcopOeHTy, Tak 1 Bif ajacopOary. CopOeHT KOHIEHCYE ra3u, 1 MOro KamuisipHi
CWJIM BTATYIOTh PEYOBUHY B MOPH: YUM CHJIBbHILIE KOHACHCYEThCA a3, TUM Kpalle
Bi10yBaeThCs ancopOirist (Ha I[bOMY SIBUIL 0a3y€ThCsl MPUHIIUII i MPOTUTA3A).

2.4. AacopOuio 3 pO34HHIB PO3JIUISIOTH HA MOJIEKYJSIpHY (HEEIEKTPOJIITIB Ta
C1a0KHUX €IeKTPOJIITIB) Ta HOHHY (CHJIBHUX €JIE€KTPOJIITIB).

2.5.0c00uBOCTI MoJIeKYJAPHOI aacopOuii. AncopOeHTH TOAUISIIOTHCS Ha
rigpodipHI (I0Ope 3MOYYIOTHCS BOJOIO: TJIMHA, CHIIIKAaresib) Ta TiapodoOHi
(moraHo 3MOUYyIOThCS BOJIOIO: BYTULIsA, napadiH, TaJlbK).

3. I3oTepma agcopOuii — 3a1€XKHICTh BEJIMYUHU aICOPOLIT BT MOJISIPHOT
KOHIIEHTpaIlii ajcopbara

I30TepMu MoOHOMOJIEKYJISIPHOI acopOILii OyayIOTh B KOOpAMHATAX "acopoIis —
KOHIICHTpaIris".

OCHOBHI 3aK0HM
do

1. g=- e NnoBepxXHeBa AaKTHUBHIiCTB: 3a mpaswioMm Jloxino—Tpaybe: y

TOMOJIOTIYHOMY PSIJIKY MOBEpXHEBa aKTHBHICTh ( 30UIbLIyeThCs B 3,2 pa3y Ha

KOKHY romojioriuny pizauifio (CHy).
2. Ao=a {g(1+6C) — piBusinHsa LIumikoBcbKOrO,

3. Wa=o01+02- 63 - piBHsiHHA [llonpe s aaresii (61 - BOAA-TIOBITPS; G2-
OEH3CH-TIOBITPS; 63 BOa-0CH3€H);

4. Wk =20 - piBusaHHs I'apkinca, ns koresii ;

5. Po3rikanus piagunu (koedimieHT po3TikaHHs, f) - MpoIiec, 1m0 3aIekKUTh B
aaresii Ta koresii: akmo Wa> Wk, to £> 0 (po3TikaHHS BiTOyBa€ThCS) 1 HaBIAKH,
6. 3MouyBaHH#A — sBHIIE HA MeXKi 3-X ¢a3 (T-p-T), KUIbKICHOIO
XapaKTEPUCTUKOIO SIKOTO € KyT 3MOUYBaHHS (KpaloBUi KyT, ®) — KyT MK
TBEP/IOI0 MIOBEPXHEIO Ta IEPETUYHOIO Y TOUIll TPhOX (a3, BUMIPIOETHCS 3 OOKY
pimunu (mae mexy 0°-180 9),

7. PiBasinua FOHra — (nipu piBHoBa3i): o(T-T) = 6(p-T) + 6(p-T) cos ® abo
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o(r—r)-o(r-p) .

o(p-r) '
BinOyBaeThes; 3a yMOBU G < ., 90°<@<180° ,0>c0s ©®>-1 - Hi.
8. Pipusinus lionpe - FOura - W,=cy - (1+c0s ©) abo cos ®:—2W3V;W“ ;

9. IlpaBuio Pebingepa (BuOipKoBe 3MOUyBaHH:) — (JIIs BUMAAKIB 3MOYYBaHHS

cos ®= 33 YMOBH Oy > G; -, 0<0<90°, 1>c0s ©>0 — 3Mo4yBaHHs

Ha MeXI1 TBepaoi (a3u 31 ABOMA HE3MIIIYBAHUMH PIAMHAMU:SKILO MOJIIpHA P1AMHA
(Boa) BUOIPKOBO 3MOUy€ TBEPAY IMOBEPXHIO, TO OCTaHHS Ma€ Ha3By 0Je0hoOHOT
(rizpodinbHOi), ® <90°; cos®> 0 Ta HaBmaKH.

10. ,__ € ,o2—0, piBHsgHHs ['i606ca (11 pigkux aacopOCHTIB

RT C,-C,
11. s, — 1N PO3PaxyHOK IJIONII OAHi€l MOJIEKYJIH B aJcopOuiiHOMYymapi
r M -
12.  |1=—-= PO3PAaXyHOK JAOBKHHH OJHI€I MOJICKYJIH

13.. ror, Kf . piBHsiHHs1 JleHrMiopa (JUIsi piIKHX peYOBHH)

14.. _p _P_ piBasgHua Jlenrmwopa (1015 ra3sis)
“K+P

15. T = KpxC" piBHsiHHS @pelinamixa

16. IlpaBuio [lanHeta-Pasinca-IleckoBa: Ha TOBEPXHI TBEPAUX aCOPOCHTIB
NEPEBXHO aJCOPOYIOTHCS 10HH, 110 BXOIATH 0 CKJIaTy KPUCTAIIYHOI PEIIiTKH
azcopOeHTy abo 13omMopdHi ii ckirany pedoBuHu (X).

17. IlpaBusio BupiBHAHHS noJsipHocTeii (Pedinaepa): Ha moBEepXxHI PO3MOALTY
¢a3 3 pi3HUMU TOJSIPHOCTIIMH, 0 XapaKTEPHU3YIOThCS TICICKTPUUHOIO
MPOHUKHICTIO (€), a7COPOYETHCS TUTBKMA PEUOBHHA 31 MPOMIKHOIO MOJIIPHICTIO,
TOOTO, aACcOpOIIis peuoBUHH ( 3 £x) BiTOYBa€THCS TUTBKH TOJ, KOJIM BHKOHYETHCS
CHIBBIIHOIIEHHS: € > &x > €p , A00 & < & < &p, A€ &x , &r1&p— AlCTCKTPUIHA
MIPOHUKHICTH BIAMOBITHO pedoBUHU (X), TBEpOTO aACOPOCHTY 1 PO3UMHHHUKA.
18. Mlonoo6MinHa axcopOuis. 3a yMOBHU J0aBaHHS 10 TBEPAOTO aICOPOCHTY 3
noaBiitHuM enektpuaauM mapom (I1EILLD) inmoro enexktpoumity, BimOyBaeThCs
HOHHMI 0OMiH — HOHOOOMIHHA acopOITis, MO TPYHTYETHCA Ha OOMIHI POTH
1oH1B (I1I) 30BHIMIHKOTO Mapy [IEII Ha i0HM TOTO X 3HAKY JOJAaBAEMOTO

€JIEKTPOJIITY B €KBIBaJIECHTHUX KIIBKOCTSX.
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18.1.®@akTopn BIIMBY. MoHOOOMiHHA ancopOuis 36iMbIIyeThCS: @, 30
30ibuleHHAM 3apA0dy IOHI8 000a8AEMO20 €1eKmMPOJIimy, a 'y BUNAJIKy 10HIB
OJIHAKOBOTO 3apsAay - 3i 30LIbIIEHHAM pajaiycy iOHiB (3MEHIIeHHs riaparauii);
0. psAIKY 10HIB, 1[0 PO3TAIIIOBAH1 32 30UIBIIIEHHSIM X HOHOOOMIHHOT 31aTHOCTI,
MaloTh Ha3BY JIOMPORHUX PAOKIE; I OJHO3APSTHUX 10HIB BiIOYBa€ThCs
HACTYMHA 3aKOHOMIPHICTh 32 3MEHILIEHHSIM a/ICOPOLIIHOIT 3IaTHOCTI: 0714
kamionie - Li +> Na +> K +> Rb +> Cs +; o2 anionie - Cl-> Br-> NO3-> |->
CNS-.

19. Xpomamozpaghia - 1e MmeTos po3AUICHHS Ta aHAJI3y CyMIIIl PEYOBHUH, 110
IPYHTY€ETbCA Ha PI3HOMY po3noALty (pi3Hii afcopOLiiHiiA 31aTHOCTI)
KOMITOHEHTIB cyMmili Mk 1BoMa (azamu (Hepyxomoi (HD) ta pyxomoi (PD);
19.1. Knacudikaniss xpomaTtorpadii: B 3a1€KHOCTI BiJl: arperaTHoro crany P®
(azcopOiriitHa, po3MoiibHA), MeXaHi3My po3moaiay (HoHOOOMIHHA, 0Ca0Ba),
TeXHIKH BUKOHAHHS aHAaJi3y (KOJIOHKOBa, KamniispHa, moBepxHena (THIX-B
TOHKOMY IIapi 3 pijkoio adbo ra3omnoaionoo PO ta mameposa), 3a peskMMoOM
yBojaa cymimi (eroeHTHA, (POHTATbHA, BUTUCKYBAJIbHA).

19.1.1. XpomaTorpadii 3a arperathum ctanom P®: a) aacopouiiina (HD-
TBepJa) 0a3yeThCA HA KOHIIEHTPYBAaHHI PO3MOIISEMUX KOMIIOHEHTIB Ha TBEPAii
noBepxHi (HD) 1 B 3a5e:KHOCTI Bijl pi3HUII €HEPrii B cUcTeMi afcopOat-
a7cOpOCHT KIacUu(BIKYIOTh Ha moaeKyaapHy (00yMOBIIieHa MI>XMOJICKYJIIPHUMHU
Ban-nep-BaanibcOBUMU CHIIaMK) U XeMocopoyito (00yMOBIIEHA CHIIAMH XIMIYHO1
B3aeMoiii); 0) poznodinena (HO-pinuna Ha Hocii) 6a3yeTbes HA MpoIieci
0e31mepepBHOTO Mepepo3noaLTy XpoMarorpadyemoi peaoBunu Mix PO 1 HO,
00yMOBJICHOTO K CHiIaMH BaH-aep-Baanbca, Tak i crienudigaauMu (BOJHEBUMH )
CWJIAMH; @.0CKLIbKU POCROOLN nepedizac Ha MEX1 IBOX HE3MIKYBaHHUX PiIHH, TO
PO3MOIUT BU3HAYAETHCS PISHUIICIO iX KOI(IIIEHTIB PO3MOILTY 32 3aKOHOM
Hepucra: koeghiuuenm po3nodiny - BigHOIECHHS KOHIICHTpAITI]

xpoMartorpadyeMoi peuOBUHH y OUTbII MONSpHIN (a3l 70 1 KOHLEHTpallil y MEHII
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_C(d)
P cpd)

NPOHNKHA (MOJIEKYJSIPHUX CHUT), B K1 pO3MOLI TPYHTYETHCS HA PIHUX

noJisipHii ¢dazi K ; PI3HOBUOOM PO3NOOJLILHOI Xpomamozpaii € relib-

po3Mipax MOJEKYJI, IPUYOMY, MOJIEKYJIH 3 MEHBLIUMHU PO3MIPAMHU MOP aJCOPOCHTY
3aTPUMYIOTBCS, @ MOJIEKYJIM OUIbLII 32 PO3MIpAMU -PYyXalOThCA 1 BUXOASBT KPI3b
KOJIOHKY paHiIe.

19.1.2. Xpomarorpagisa 3a mexaHizMoM po3nomity: a) iOHOOOMiHHA -
3aCHOBaHAa Ha BHUKOPHCTAHHI 10HOOOMIHHMX TPOLECIB, IO NepediraloTh MIX
PYXJIMBUMU 10HAMU aJICOPOEHTY i 10HAMH €JIEKTPOJIITY MPHU MPOIMYCKAHHI PO3UYUHY
aHaII30BaHOI PEYOBHHHU KpPi3b KOJOHKY, 3alOBHEHY 10HOOOMIHHOIO PEYOBHHOIO
(loHITOM); B 3aJI€KHOCTI Biji TUIy 10HOT€HHUX TPYI 10HITH PO3MOJUISIOTHCS Ha
KaTiOHITH (MICTATH (pIKCOBaHI 10HU BOJIHIO, CYNb(})O-, KAPOOKCI-TPYIH) Ta aHIOHITH
(MicTATh (DIKCOBaHI TIAPOKCI-, aMiHO TPYIIH); KiAbKICHOW XAPAKMEPUCHUKOIO

ionimy € 3azanvHa €MHICM® - 37aTHICTh 1OHITY 3B’SI3yBaTH 10HH, IO

v(1/zioHiB)

OOMIHIOIOTECSA 1 TOPiBHIOE: Kogy = OJIMHUIIS BUMIPIOBAHHSI MMOJIb/MT

m(azacopbenty)’
1 3a5eKuTh Big pH, W.

0) ocajgoBa - 3aCHOBaHa Ha Pi3HINA PO3UUHHOCTI OCaIB, YTBOPEHUX KOMIOHEHTAMHU
aHaJII30BaHOI CyMIIIIi 31 CIIeliaIbHUMHU pPeaKTUBAMU; HAIPUKIIAJ, TIPH TPOITyCKaHH1
po3uuny cymimi coneit Hg (II) 1 Pb kpi3p KONOHKY 3 HOCIEM, MOIEPEIHBO
npocoyeHUM po3urHOM KI, yTBOPIOIOTBCS 2 KOJBOPOBUX IIAPH: BEPXHIH,
3abapBieHuil y nomapandeBo-uepBonuii xomip (Hglz), 1 HmkHil, 3abapBneHuit y
xoBtuit kouip (Pbly).

19.1.3. Xpomarorpadii 3a TeXHiKOW BHKOHAHHA aHAJI3y. a) KOJOHKOBA
xpomatorpadis - BuA xpomatorpadii, B fKiil y SKOCTI HOCIS IJIi HEPYXJIUBOTO
PO3YMHHUKA BUKOPHUCTOBYIOTH KOJIOHKY.

0) manepoBa xpomartorpadisi - Bux xpomarorpadii, B sIKid y SKOCTI HOCIS IS
HEPYXJIMBOTO PO3YMHHUKA 3aMICTh KOJOHKH BHUKOPHUCTOBYIOTH CMYXKKH abo
apkymi ¢GUIbTPYBaJbHOIO Mamnepy, 0 HE MICTUTh MIHEpPAJIbHUX JOMIIIOK; Yy
bOMY BHUMNAAKYy Kparuil0 BUIPOOYBAHOrO PO3UYMHY, HAMPHUKIAJ] CYMIIl PO3YHHIB
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coneit Fe (III) 1 Co (II), HanOCATh Ha Kpail cMyxku nanepy. [lanip miaBimyo0Ts y
3aKpUTI Kamepl, BWIYYMBIIM 1i Kpall 3 HAHECEHOI Ha HBOIO KpaIUICIo
BUIIPOOYBAHOTO PO3YHHY B MOCYANHY 3 PYXJIHMBUM PO3YMHHUKOM, HAMIPHUKIA] 3 H-
OYTHJIOBBIM CHUPTOM. PyXNMBHI PO3UMHHMK, PyXalO4HCh IO Mamnepy, 3MOUye ii.
B TOMY 3K HAmpsIMKY, 110 ¥ po3uyumHHUK. [lo 3aKkiHUEHHIO PO3MOALTY 10HIB MaIip
BUCYIITYIOTh 1 TMOTIM OOMPHUCKYIOTH PEAKTHBOM, Y I[bOMY BHUIAJAKy PO3UYHHOM
Ka[Fe(CN)s], sikuii yTBOpIOE KOJIHLOPOBI CIOJIYKHA 3 PEYOBUHAMHU CyMillli (CHHE - 3
ionamu Qepymy (III), 3enene - 3 ioHaMu KOOaAIBTY); YTBOPEHHS MPHU LILOMY 30H Y
BUTJISIZII  KOJNILOPOBUX  IJISIM  JIO3BOJISIE  BCTAHOBUTH  HASBHICTH  OKPEMHUX
KOMITOHCHTIB..

B) ToHKomapoBa xpomartorpagis (TIIX) - Bux xpomarorpadii 3a MexaHI3MOM
pO3MOJUTY aHaJNOTIYHUW manepoBoi xpomatorpadii. BigMmiHHICTD MDK HUMHU
MoJisira€ B TOMY, IO 3aMICTh apKylIiB mMamnepy po3MOoAll MPOBOASTH Ha
IUTACTUHKAX, TMOKPUTUX TOHKUM IIapoM  COpOEHTy, BUTOTOBIEHOTO 3
MOPOIITKOIIOA10HOTO QTIOMIHIA OKCHUIY, IIEIIOJI03U, IICOJITIB, CHIIIKAresto,
KI3eJNbrypy # T.1. 1 yTPUMYIOUOTO HEPYXJIUBUN PO3ZUUHHHUK.

19.1.4. 3a pe:xkumom yBeeHHsI cymilni xpomatorpadisi po3nogiJisieTbCsi Ha: a)
(pOHTANBHY-TPYHTYEThCS Ha OCCIEepPeBHY MOJady JOCHTIDKYBAaHOI CyMimii y
BEPXHIO YAaCTUHY KOJIOHKH COpPOEHTY. SIKIIO PO3YMH JBOKOMIIOHEHTHMH, TOOTO
MICTUTh peYOBHHH A Ta B, TO mepium 3 KOJIOHKH BUXOJUTh YUCTUI PO3UMHHUK, &
TICJIsI HACHYEHHS COpPOEHTY MEHIII COPOOBAaHOIO PEYOBHHOIO B, BUXOAWTH PO3UMH,
[0 MICTHTh TUTBKH KOMIIOHEHT Y. AJle KOJM COPOCHT HACHTHTHLCS PECUOBHHOIO A,
y IpuiiMad IMOYNHAOTh HAJIXOAUTH i KOMIIOHEHT A 1 KOMIOHEHT B, T00TO 00M/1Ba
KOMITOHEHTH BHXITHOTO pPO3unHy. TakuM YWHOM, TIpH (PpOHTAIBHOMY aHali3i
BJIA€ThCSl OJIEPKAaTH B UYWMCTOMY BUIJISIAI TUIBKKM OJHY, HalMeHI copOoBaHy
pPEYOBHHY JBOXKOMIIOHEHTHOI (a0 0araTOKOMIOHEHTHOi) CyMillli, TOBHOTO

PO3MOIUTY CYMIIIll Ha OKpEM1 KOMIIOHCHTH HE BIJIOYBa€ThCS
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S+A

t(v) t{v)
KpuBa ButHcKyBanbHOi xpomarorpadii KpuBa entoeHTHOI
xpomaTorpadii
0) BUTHCKYBAJIbHY XpoMaTorpagiro - IpyHTYEThCS HA YBEJCHHI Y KOJIOHKY
HOPLII0 PO3YUHY CYMIl1, IO MICTUTh A Ta B, gKi nornuHaoThcs copOeHTOM.
[ToTiM 111 KOMITOHEHTH BUTICHSAIOTHCS OUTBIII COPOOBAHOIO PEYOBUHOIO S, TOOTO,
KOMITOHCHTH BUTHUCKYIOTBCS BIATIOBITHO 710 iX BUOOPUYOT COPOMPYEMOCT:I.
BHaciinok 11p0ro, KOMIIOHEHTH A Ta B mepemilnyoThest y3/10BXK apy COpOSHTY
31 BUJKICTIO, IO JOPIBHIOE IIBUJKOCTI PYXY, 110 BUTUCKYE pEYOBHHU B.
CrniouaTky 3 KOJIOHKH BUXOJUTH (PpaKIlis, 110 MICTUTh MEHII COPOOBAHUM
KOMIIOHEHT B, a MoTIiM - KOMIIOHEHT A, OTXe, MPU BUSUCKYBAHOMY aHaJi31
OJIEPXKYIOTh Y YUCTOMY BHUII PEYOBUHY™* TBOKOMIIOHEHTHOI (200
0araTOKOMIIOHEHTHO1) CyMIIIIi.
B) €JIIOEHTHA XpoMaTorpadisi [pyHTYEThCHA IPYHTYEThCS HA YBEACHHI y
KOJIOHKY TIOPIII0 PO3UMHY 3 KUTbkoMa komrnoHneHTamu (A, B,C) i 6e3nepepBHOMY
NOTOKY PO3UYMHHMKA. B oTprMaHiif XpoMaTorpami rmoyoKeHHsI KOMIIOHEHTY
BiAmoBimae ix copoyemocti Hampukiaag A> B > C, ToOTO HUKHS 30Ha;
XpomaTtorpama MIiCTUTh YiCcTy pedoBuHy C. [IoTiM KOTOHKY MTPOMHUBAIOTH YUCTUM
PO3YMHHUKOM 1 KOMIIOHEHTA CYMIIIll IEPEMIIIAIOTHCS Y30BK HEi BUTUCKYIOUU
onuH oaHoro. @paxiii GiTbTpaTy MICTITH cioYaTKy KoMnoHeHT C, motiM Y w,
HapeIITi, KOMIIOHEHT A. Macy KO)KHOTO KOMITIOHEHTY, BUIJICHOTO 13 CYMIIIIi THM
a00 IHIIMM XpoMaTorpapigyHUM METOJIOM, BU3HAYAIOTh 3BUYAHHUMHU XIMIYHUMH,

¢i3uKo-XiMigHUMH 200 PIZUIHUMU METOTAMH.
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HCL
T

Puc. Cxema ycTaHOBKM JJIg aHajidy KaTIOHIB METOJOM 10HHOIi
xpomarorpadii: 1 — eMHICTh 3 €TE€HTOM; 2 — Hacoc: 3 — yBoja mnpodu; 4 —
PO3IUTIIFHA KOJIOHKA; 5 — lecopOyroda KOJIOHKa; 6 — KOHIYKTOMETPHUYHA KIOBETA;
[ — KOHAYKTOMETPUYHHI IETEKTOP; 8 — CaMONUCELb
19.1.5. 3a meToI0 nMpoBeaeHHs XpoMaTorpagidynoro mpouecy. Xpomarorpadis

PO3MOALISETHCS Ha!

a) aHAJIITUYHY - METOJI AKICHOTO i KUIbKICHOTO aHaJI3y CyMillIed peYOBHH ;.

0) mpenmapaTMBHY - BHJ XpoMmarorpadii, y sIKOMy pO3MOAUI CyMIillll PEYOBHUH
NPOBOJIUTECS B TMpEMapaTHBHUX MUISIX, TOOTO IS OJep)KaHHS OUTBII-MEHII
3HAYHUX KUTBKOCTEH pPEYOBMH Y UYHMCTOMY, BUIBHOMY BiJ JIOMIIIOK BHTJISI/L
3aBIaHHsAM TpenapaTuBHOi Xpomarorpadii Moke OyTH TaKOXK KOHIICHTPYBaHHS
HACTYMHE BUJUICHHS 13 CYMIIIl pEYOBUH, WLI0 BTPUMYIOTHCA Yy BUIIIAI
MIKpPOJOMIIIIOK JJ0 OCHOBHOT pEYOBUHHU.

B) HEAHAJITHYHY - BHUJ Xpomatorpadii, SIKHA BUKOPUCTOBYETHCS SK METOJ
HAyKOBOTO JIOCHI[UKEHHS. i 3aCTOCOBYIOTh JJIf JOCHIIKEHHs BIAacTHBOCTENl
CHUCTEM, HaNpHKIaJ PO3YMHIB, KIHETHKH XIMIYHHUX IIPOIIECiB, BIACTUBOCTEH
KaTaJi3aTopiB 1 aacOpOCHTIB.

19.1.6. Adddinna xpomartorpadis (0iocmeumdiuna) TIpyHTYeETbCS  Ha
crienuigHIA CHOPIAHEHOCTI MK XpomaTorpadgoBaHOW PEYOBHHOIO ((hepMeHT,
TOPMOH, aHTUTEH) 1 IMMOOLII30BaHOI0O MAaKPOMOJIEKYJIOI — JIIraHaoM (CyOcTpar,
penenTop, aHTHUTLIA), 3aKPIMJICHOI0 Ha ajcopOeHTax (Hocisx). PeyoBuHwu, ski He
B3aEMOJIIIOTH Oiocmenn(iaHo, JETKO MPOXOATh KPi3h aCOPOCHT 1 BUMUBAIOTHCS 3
KOJIOHKH. Emorito pedoBuH, SKi 3B’S3alUCA 3 JIraHI0M, BUKOHYIOTh OypepHruMU
po3unHamMu a0 JeTepreHTaMy, I10 BHUKIMKAIOTh JAHUCOIAIlI0 yTBOPEHUX
KOMITJIEKCiB. MeTon Ja€e 3MOTy BHAUIATH HEOOXITHHWH OlomojiMep 3 BHUCOKUM

CTYIICHCM YHCTOTH.
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20. OCHOBHI XapaKTepuUCTHKH XpoMaToOrpagii - KoeQilieHTH: EMHOCTI,
PO3IUICHHS PO3MOJLTY, YaCc YTPUMaHHS, BUCOTA 1 IJIOIIA IMIKIB.

20.1.Koediunient emuocti (K, ) moka3sye, HAacKiNbKM CHJIBHO pedoBHHA A

yrpumyeThess HO mopisusino 3 PO: | _v(H®), ne V — KiIbKiCTh pevoBuHH A

™ v(PD)
(monb) B PO Ta HO.

20.2. KoediuieHT po3moainy (Kp) MOKa3y€e CHIBBIJHOIICHHS! KOHIIEHTpAIlii

pedyoBuau 4 B PO ta H® npu BcTaHOBIIEH1H piBHOBA31:

Jlns koxkHOrO BUAY XpomaTtorpadii koedillieHT po3moally Mae CBOK Ha3BY: Y
pPO3MONUIBbHIA Ta HOHOOOMIHHIM — KOedIilieHT pO3MOAlly, B aaCOpOLIdHIA —
Koe(ilieHT aacopOIii, y renbPuibTpaiiHii — KOePIIIEHT MPOHUKHOCTI.

20.3.KoeginieHT po3aijieHHs1 MTOKa3ye CTYMIHb PO3JUJICHHS JBOX PEYOBHH (A Ta

B): a:KeM—(B) abo a_Kp(A). KoedirieHT po3aiieHHS MOXXHA BU3HAYUTH 32

Keu(A) Ky (B)

BITHOCHMM YTPMMAaHHSM KOMIIOHEHTIB cymimni: ,_Vro _to.
rl 1

Vy ot
20.4. Yac yrpumanns (t;) — yac Bil MOMEHTY BBEJICHHS CyMillli B KOJIOHKY IO
5

MOSIBU MaKCUMYMY ITiKa TIPH BUXOJI1 3 KOJOHKHU. [HAekc yrpumanus R: R=—, ne
r

t, — Jac MpOXOJKEHHsI PO3UMHHUKA a00 HEyTPUMAHOI PEUOBUHM Kpi3b KOJIOHKY
(MepTBUH yac); A KOXHOI PeYOBHHM XapakTepHuil cBiif R, Tomy R pasom 3 t,
CIYTYIOTh IS imeHTu(ikamii pedoBuH (skicHmid aHami3). [nsg imentudikarii
PEUYOBHH 3a XpOMATOTPAMOI0 KOPHUCTYIOTHCS CTaHAAPTHUMHU 3pa3kaMu abo
YUCTUMH PEYOBHHAMHU, ITOPIBHIOOYH 1, (X) 3t (CT).

20.5.00’em yrpumanHst — 00’ em PO, mio nmpoiinuia kpi3b map copoeHry 3a yac t, :

V, =t,v, 1e v — 06’emHa mBUAKICT PD.
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20.6. Ilomoma mika S mnpomopuifiHa KUIBKOCTI PEYOBHUHHM B CyMIIIl, TOMY S
BUKOPUCTOBYIOTh B  KUIBKICHOMY aHami3l. Y J€IKUX BHIAJAKaX, KOJIH

XpoMartorpama Ma€ By3bKi ITIKH, KOPUCTYIOThCSI BHCOTOIO TiKa .

TecToBi 3aBIaHHA

1.XapakTepHoro 0COOJIUBICTIO OYTOBU MOJIEKYJI TOBEPXHEBO—AKTUBHUX PEYOBHH
€:

A.ludinbHICTh

B.HenonspHicTh

C.IlonsipHiCTh

D.BincyTHICTb BYTJI€BOJHEBOTO paIUKATy

E.Manuii po3mip

2.IIporec, mig 9ac SKOTo BIMOYBAETHCA XIMIYHA B3AEMOJIISI MIXK MOJICKYJIaMU
azcopbaTa 1 aKTHBHUMU LIEHTpaMu aJICOPOCHTY, Ha3UBaIOTh:
A.XemocopOIti€ro.

B.AncopOiriero.

C.ConbBarari€ro..

D.Jlecop6itieto.

E.Cy6nimartiero.

3. IloBepXxHEBO-aKTHBHA PEUOBHHA 32 OYTOBOIO MOJICKYJIH:
A.JludinpHa

B.I'inpodinbua

C.TI'inpoobua

D.PeuoBuHa opraHiYHOTO MOXOIXKEHHS

E.Ilonsipaa

4. I3 mepeniueHnx peuoBUH BUOEPITh TOBEPXHEBO-AKTUBHY:
A.CoHs0H

B.H,O

C.NaCl
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D.HNO;

E.K4F€[(CN)6].
5. TunoBMMHU MpeACTABHUKAMHU JIIOPLIBHUX TUCIIEPCHUX CUCTEM € PO3YMHU
KOJIOiTHUX TTOBEPXHEBO-aKTUBHUX PEYOBHH. XapaKTEPHOIO OCOOIUBICTIO
koJsoinuux [TAP e€:
A ibpinbHICTH

B.IlonsipHiCTh
C.HenonsipHicTh

D.lonorenHictsb

E.HeionorenHictsb

6.51ki 3 HaBeICHUX PEUOBHH HAJICKAThH JIO TIOBEPXHEBO-HCAKTUBHUX ?
A.HeopraHniyHi KUCTIOTH, OCHOBH Ta iX COJIi

B.Anpaerinu Ta cnuptH
C.KapOoHOBI KHCJIOTH Ta MHJIA

D.Aminu Ta cynb(hOKHCIOTH

E.Cnuptu ta muna
7.5Ixa 3 HaBeIeHNX PEUYOBUH BITHOCUTHCS J0 MOBEPXHEBO-HEAKTUBHUX TIO
BIJTHOIIICHHIO JI0 MEX1 PO3/ILTy BOJAHUN PO3YUH - TOBITps?
A.Hartpiro xmopun

B.Onrosa xuciora
C.EtunoBuii cnupt

D.Creapar Hatpito

E.I'moko3a
8.mns ancop6ii [IAP 3 HemonsipHOTro po3YMHHNKA OE€H30Ty HaWKpaIum
azcopoeHToM Oye:
A.Cutikarens

B.Byrims
C.I'padur

D.Tanbk
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E.Caxa

9.5k 13 MIABUILIEHHSM TEMIIEpaTypy 3MIHIOEThCS (i3MUYHA a7cOpOLIs PEUOBUH?
A.3meHnryeTbes

B.30ubmyeThes

C.Ilepexoauth y XxeMOCOPOI1it0

D.3MeHIIyeThesl y TEeTePOTeHHUX CUCTEMAX

E.30u1bI11y€eThCS Y TOMOT€HHUX CUCTEMaX

10.Cepen nHaBenenux ¢popmyia Budbepitb popmyiny HeioHoreHHOro ITAP:
A.CH3(OCH2CH>)100H

B.C15H31COON8.

C.C11H230803Na

D.C6H13N H,COONa

E.C2HsNH,-HCI

11.5Ikm10 13 30UTbIIEHHSIM KOHIIEHTpAIlli peYOBHUHHU ITOBEPXHEBUM HATAT HA MEXKI
noJuy (a3 3HMKYETHCS, TO TaKa PEYOBHHA HA3UBAETHCS
A.TloBepxHEBO-aKTUBHOIO

B.IloBepxHEBO-HEAKTUBHOIO

C.IloBepxHEBO-1HAKTUBHOIO

D.Iungudepentroro

E.ITonsipHoro

12.XapakTepHoto 0coOMuBICTIO OY0BH MOJIEKYJIM HATPiil onearty sk
MOBEpPXHEBO-aKTUBHOI peuoBuHU (ITAP) €:

A.ludinbHicTh

B.Hepo3uunHicTh

C.HenonsipHicTh

D.HetionoreHHicTh

E.IlonsipHicTh

13.Bucoki TepaneBTUYHI BIACTHBOCTI aKTHBOBAHOTO BYTIIJIS 00YMOBIICH1 HOTO

BEJIMKOIO MUTOMOIO MOBEPXHEI0. SIBUIIE, B PE3YIbTaTI AKOTO B110OYBAE€THCS
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MOTJIMHAHHS T'a31B TUIbKY MOBEPXHEIO TBEPAOTrO Tijla, HA3UBAETHCS:
A.Ancopbiis

B.3mouyBanHs

C.Anresis

D.JlecopOiris

E.Koresis

14.]1ns1 3aroeHHsl paH 1 OMIKIB, HAKJIAJAIOTh MOB'SI3KU 3 ByTUILHOTO BOJIOKHUCTOTO
Marepiajny, pu bOMY Bi10YBa€ThCS MOTJIMHAHHS TOKCUHIB 1 TPOIYKTIB
po3kiazaHHs OUIKIB. B 0CHOBI ILOTO MPOLIECY JIEKUTD SBUILE
A.CopOrii

B.Koarymsii
C.3MmouyBaHHS

D.Po3srikanns

E.Hidoro 3 nepepaxoBaHoro

15.0111uM 13 HallCyJaCHINTUX METOIB OYHMIIICHHS KPOB1 BiJl TOKCUYHUX PEYOBHH €
remocopO1is. SIke ¢pi3uvHe SBUIIE JISKUTD B OCHOBI ITLOTO METOY ?
A.AncopOris

B.Ocmoc
C.EnexTponpoBigHICTh

D.Koarymnsis

E.Anresisa

16.Mikpoopranizmu, 1110 MOMaIal0Th 3 OTOYYIYOTr0 CEPEOBHINA B KPOB Ta 1HIII
010JIOT1YHI CHCTEMH, MAIOTh TIO3UTUBHUY 3apsi  MOBEpxHI. SIKi MOBEpXHEBO-
aKTUBHI pEYOBUHU BUKOPUCTOBYIOTh B SIKOCT1 OAKTEPUIIUAHUX 3aCO01B JJIs
MPUTHIYEHHS TISTIHOCTI MIKpOOPTaHi3MiB?
A.AHIOHaKTHBHI.
B.KarioHakTuBHi.
C.JliodimbHi.
D.JliohoOHi.
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E.MiuensipHi.

17. SIka ocoOnuBicTh Oy10BU MOJIEKYJIM HATpid nanbmiTaTy Kk [IAP oGymoBitoe
iX 3/1aTHICTh 30CepeKYyBAaTUCh HA TTOBEPXHI po3aLTy ¢az?

A.IudinbHICTS.

B.HenonsipHiCTs.

C.HeioHOTeHHICTb.

D.TlonsipHicTb.

E.MoHoreHHiCTS.

18.AnloHiTaMU Ha3UBAIOTh aJACOPOCHTH, K1 3[1aTHI

A.3aMiHIOBaTH BJIaCHI aHIOHU HAa aHIOHUW CEPEJOBUIIIA.

B.3amiHtoBaTH BllacH1 KaTiIOHU HA KaTIOHU CEPEIOBUIIIA.

C.3amiHIOBaTH BJIaCH1 10HU HA MOJICKYJIM CEPEJIOBHIIIA.

D.AncopOyBaTu 10HU 3 CEpEIOBHIIIA.

E.AncopOyBatu MOJIEKYJIH 3 CEpeIOBUIIIA.

19.]1i1s1 KiIBKICHOT XapaKTEPUCTUKH aAcopOIIii Ha Mexi "TBepie TUIo - Ta3" Moxe
OyTH BUKOPHUCTAHO PiBHSIHHS

A. @Opeiiaamixa

B. I'eapMrombiia-CMOIyXOBCHKOTO

C. IIumkoBCHKOTO

D. I'i66ca

E. Pennes

20.Kpiockoniuaa Ta e0yi0CKOMIYHA CTalll 3aJIeKaTh Bi:

A.Ilpupoau po3urHHUKA

B.KonnenTpairii po3unny

C.Temneparypu

D.Ilpupoaun po3urHEHOT peUOBUHU

E.HasBHOCTI KaTamizaTopa

21.3a nmpaBunom J{roxno-TpayOe , 110 3aCTOCOBYIOTh TIPU CHHTE31 COJIi BUIITUX

*)upHuX KucioT Ak [TAP, koedimient Tpaybe mopiBHIOE:
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A.3-3,5
B.1-2
C.2-3
D.0-1
E.4-4,5
22.3acTocyBaHHS aKTUBOBAHOI'O BYTUULIS B MEAWYHIN MpakTHlll 0a3y€eThCsl HA HOTO:
A.Bucoxkiit aacopOIiiiHii 3JaTHOCTI;
B.I'inpodoOHuX BIacTUBOCTAX;
C.I'inpodiTbHUX BIIACTUBOCTSIX;
D.Maniit ryctuni;
E.Po3unnnocTi B Boai
23.51xuii ancopoenT kpartie aacopoye [TAB 3 BogHMX po34uHIB
A.AKTUBOBaHE BYT1JUIS
B.Cunikarenn
C.benToHIT
D.KBapnx
E.Ilemronoza
24.CeneKkTUBHUM PO3YMHHUK, SKUH BUKOPUCTOBYIOTH JIJIsi BUJIYYEHHS PEYOBUH 13
JiKapCchKOI TBAPUHHOT CUPOBUHU, Ha3UBAIOTh ...
A.ExcTpareHt
B.ExctpakTop
C.EkcTpakT
D.Padinat
E.Emtoent
25.BaxxnuBi TOKAa3HUKW MOPYIIEHh TOMEOCTAa3y B OpraHi3Mi 3aJIeKaTh Bl 3MiHU
CTaHy MOBEPXOHbB Ta iX aIcOPOIIIHOT 3IaTHOCTI, 10 (PYHKI[IOHATHHO
BU3HAYAETHCA 130TEPMOIO ajcopOIrii, a came:
A.3anexHOoCTi BeTUYUHU aJcopOIIii Bil MOJSPHOT KOHIEHTpaLlii agcopoaTy

B.3asexxHoCcTi KUTBKOCTI MENTU3YEMOTO 0Caly BiJl KUIBKOCTI BUX1JTHOT'O OCa1y
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C.3asie:)xHOCT1 KOHIIEHTpAIIIi 30J110 BiJ] KOHIIEHTpAIlli 30BHINIHLOTO MENTU3aTOpa
D.3anexHOCTI Macu ocany Bif] 4acy OCaIKEHHS
E.3anexHocTi KOHLIEHTpALIi 30,110 B/l KOHLIEHTpalli BHYTPIIIHBOTO
MONTU3aTOPA
26.B KkaxiTh pO3MIPHICTh BETUYMHHU OBEPXHEBOIO HATATY:
A.H/m
B.H/?
C.H-m?
D.H/kr-m?
E.H-kxr/ m?
27.XT0 € aBTOpOM (aBTOpaMu) npasuia: "Ha nmoBepxHi KpuCTalIiyHOT peYOBUHU
NEPEBAXKHO aJCOPOYIOTHCS HOHM, 10 BXOASATH A0 CKIIAy KPUCTAIIYHOT rpaTKu abo
130MopdHi 3 ii HOHaMHU, YTBOPIOIOYH MPH IIHOMY 3 HOHAMU KPHUCTATy
BAKKOPO3UYMHHY  CHOJIYKY"?
A.Ilannet, ®asHC
B. oo, TpayOe
C.PeGinnep
D.Bant-I'odpd
E.llynsne, [Napmi
28. SIxa 3 peuOBHH € NMOBEPXHEBO-1HIAU(PEPEHTHOIO 11O BITHOMICHHIO 10 MEXI1
MOJIUTY BOJIA - TIOBITPSI?
A.Caxapo3a;
B.OuroBa xuciora;
C.Eranomn;
D.MeTunamin;
E.Aueron.
29. [3oTepMu MOHOMOJIEKYJISIPHOI afcopOIIii OYIyIOTh B KOOPINHATAX:
A.AncopOiiisi - KOHLIEHTpALIisl.

B.IloBepxHeBUl HATAT - KOHIIEHTPAILiA.
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C.O06epneHa ancopOirist - o0epHEeHa KOHIIEHTpAILis.
D.Jlorapudm ancopOiiii - KOHIIEHTpAITiA.

E.OGepHeHa ancopOilis - KOHIEHTpAITis.

30.I1pu ananizi 1iKkapchbKoi CyOCTaHIIi YaCTO 3aCTOCOBYIOTh €KCTPaKIit0. CTYIiHb

BUJTyYCHHS BU3HAYYBaHOI pEYOBHMHHU TAKUM METOJOM 3JICIKUTH Bil:
A.KoedimienTa po3noainy

B.pH po3unny

C.Temneparypu

D.KinbKkocTi peuoBUHH, 1110 BUITYYAETHCS

E.Macu peuoBUHH, 1110 BUITYUYAETHCS

31.5Ika 3 HaBeJICHUX PEYOBUH BiTHOCHTHCS J0 MMOBEPXHEBO-HEAKTUBHUX 10
BIJTHOIIIEHHIO JI0 MEX1 PO3/IUTY BOJAHUN PO3YUH - TIOBITPs?
A.Hatpito xmopun

B.Onrosa xuciora

C.ETtunoBuii ciupt

D.Creapar HaTpito

E.I'mroko3a

32. s ancop6uii I[TAP 3 HenmosisipHOTO pO3UMHHMKA OCH30Ty HalKpaIium
afcopOeHToM Oyie:
A.Cuitikarens

B.Byrims

C.I'padur

D.Tanbk

E.Caxa

33. Cepen naBenenux popmyn BubepiTh popmyiy HeioHoreHHOTO [TAP:
A.CH3(OCH;CH3)100OH

B.C15H31COONa
C.C11H230S03Na

D.C6H13N HzCOONa
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E.CoHsNH2-HCI

34 .5k 13 30UTbIIEHHSAM KOHILIEHTpALlli pEYOBUHH MMOBEPXHEBUM HATAT HA MEXI
nojiuny (a3 3HUKYEThCS, TO TaKa pEYOBHHA HA3UBAETHCS
A.TloBepXHEBO-aKTUBHOIO

B.IloBepxHEBO-HEAKTUBHOIO

C.IloBepxHEBO-1HAKTUBHOIO

D.InaudepenTtHoro

E.Ilonsiproro

35.Bucoki TepaneBTUYHI BIACTUBOCTI aKTUBOBAHOT'O BYTUJIJIsi 00YMOBIICH1 OTO
BEJIMKOIO MUTOMOIO TIOBEpXHEI0. SIBUIIIE, B pe3yibTaTl IKOro BiI0OYyBaETHCS
NOTJIMHAHHS T'a31B TIIBKH MOBEPXHEIO TBEPAOTO Tijia, HA3UBAETHCS
A.Ancopbiiis

B.3mouyBanHs

C.Anresis

D.JlecopOrtis

E.Koresis

36.Baxx1nBOI0 XapaKTepUCTUKOIO PIIUH € TOBEpXHEBUM HATAT. [ sIKOT 3
PEYOBUH MOT0 3HAUYCHHS € MAKCUMAJIbHUM 7
A.Boxa

B.ETtanon

C.bensen

D.Aueton

E.Xnopodopm

37.01HUM 13 HallCYYaCHIMNUX METO/IIB OYUIIICHHS KPOB1 BiJl TOKCUYHUX PEUOBUH €
remocopOiis. ke (izudHe SBUIIE JICKUTH B OCHOBI IIbOT'O METOY ?
A.AncopOris

B.Ocmoc
C.EnexkTponpoBiTHICTh

D.Koarynsuis
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E.Anresis
38. Jly1 npurHiYeHHA JIsJIbHOCTI MIKPOOPIaHI3MiB 3 HEFaTUBHUM 3apsJIOM
MOBEPXHI BUKOPUCTOBYIOTH B SIKOCT1 OAKTEPHUIIMIHUX 3aCO01B:
A.KaTioHaKTHBHI.
B.AHIOHaKTHBHI.
C.JliopinbHi.
D.JliooGHi.
E.MiuenspHi.
39.BkaxiTh 0cOONMBICTH OYTOBU MOJIEKYJIU COJII dKOBYHOI KMCJIOTH sIK [TAP:
A. IubiabHICTS.
B.HenonsipHicTs.
C.HeioHOreHHICTD.
D.IlonspHicTb.
E.MoHoreHHiCTS.
40AHnH10HITAMH Ha3UBAIOTh aJICOPOEHTH, K1 3/1aTHI
A.3aMiHIOBaTH BJIaCHI aHIOHM Ha aHIOHHW CEPEJOBHIIIA.
B.3amiHtoBaTH BllacH1 KaTiIOHU HA KaTIOHU CEPEIOBUIIIA.
C.3amiHIOBaTH BIIACHI I0HU Ha MOJIEKYJIH CEpeIOBUIIIA.
D.AncopOyBaTy 10HU 3 CEPEIOBHIIIA.
E.AncopOyBaTtu MOJIEKYJIH 3 CEPEIOBHIIA.
41ITpomecc, mpu KOTOPOM MPOUCXOIUT XUMUIECKOE B3aUMOJACHCTBUE MEKTY
azgcopbaToM U aacopOESHTOM, Ha3bIBACTCS:
A.XemocopOmus
B.ConbBaTanus
C.AGcopOnus
D.JlecopOius
E.CennmenTtanus
42 5Ixuii ancopOeHT Kparte ancopOye kamiit oneat sik [TAB 3 BogHUX pO34MHIB:

A.AKTHBOBaHE BYT1JLIS



B.Cunikarens

C.benTtoHiT

D.KBapu

E.Illemrono3a

43 V ckiibku pa3iB (MakCUMAaJIbHO) 30UTBIIUTHCA TMOBEpPXHEBAa akTUBHICTH [IAP
Ipy 30UIbILIEHH] BYTJIELIEBOrO paaukainy Ha rpymy -CH?

A. 3,5 pazu

B. 5,5 pasu

C. 1,5 pa3u

D. 2,5 pa3u

E. 4,5 pasu

44. TloBepxHeBa aKTUBHICTH - 1€ OJUH 3 (haKTOPIB 010AOCTYMHOCTI JEKAPCHKUX
npenapaTiB. Y CKUIbKH pa3iB 3pOCTe MOBEPXHEBAa AKTHUBHICTh TMpPHU 30UIBIICHHI
ByrIenieBoro paaukany [TAP nva rpyny CH,?

A. 3.2

B.238

C.15

D.6,4

E.0,5

45.JTo xiMiuHO1 1abopatopii HaaIAIIOB MpenaparT, IKUH € CyMIIIIIIO TIIOKO3H Ta
manHo3U. 1106 inenTudikyBaTy 111 pEUOBUHH B CyMIIlli MOKHA BUKOPHUCTATH
METOJ:

A.Xpomarorpadii B TOHKOMY m1api COpOeHTY

B.Tlonspumerpii

C.CnexrpodoTomeTpii

I IMonsporpadii

E.AMnepomMeTpuyHOro TUTPYyBaHHS

46.51ka 13 3a3HaYCHUX HIDKYE TEOPiit aacopOIii MICTUTh MPUITYIIIEHHS PO

YTBOPEHHS MOJIMOJEKYJSPHUX I1apiB?
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A.Teopia BET

B.Teopis Jlenrmiopa

C.Teopis Appeniyca

J. Teopis ['100ca

E.Teopis Pebinnepa

47 Sxuit ancopOeHT Kpaile aacopOye HATpii MaabMi TaT 3 BOAHUX PO3YUHIB?
A.AKTUBOBaHE BYT1JLIS

B.Cunikarenb

C.bentoHit

J.KBapi

E.llemrono3a

48.TexHOoJ0rid BUTOTOBJICHHS JIIKAPCHKUX MPEMapaTiB IUPOKO BUKOPUCTOBYE
SBUIIE a7copOIii Ta I0HHOTO OOMiHY. SIKuUii 3 10HIB BUOIPKOBO a7cOPOYETHCS 3
BOJIHOT'O PO3YMHY Ha KPUCTal apreHTyM XJIOpUuay?

A.Ag+

B.K+

C.NO3-

J.Cu2+

E.OH-

49, JIns inenTudikarii cymimi JBOX MOHO3 (TJIFOKO3H 1 MAHHO3H ) MOYKHA
BUKOPHUCTAaTH METOJ:

A.Xpomarorpadii B TOHKOMY m1api COpOeHTY

B.Tlonspumerpii

C.CnexrpodoTomeTpii

I IMonsporpadii

E.AMnepomMeTpuyHOro TUTPYyBaHHS

50.Ha sxomy siBUIIIi, XapaKTepHOMY JJIsl JUCTIEPCHUX CUCTEM, 3aCHOBaHA
(dbapMakoJioriuda aist eHrepocresns (riaporeab METUIKPEMHI€BOT KUCIOTH)?

A.AncopOriis



B.Anresis
C.Koresis
J.3MouyBaHHsA

E.JlecopOiris

51.5Ixe piBHSHHSA MOXe OyTH BUKOPUCTAHE AJI1 PO3PAXYHKY MOBEPXHEBOTO HATATY

BOJHOTO PO3YMHY IMPOTIOHOBOI KHCIIOTH ?

A.IIMIIKOBCHKOTO

B.Dpeitnanixa

C.I'i66c¢ca

J.T'enbmronbisi-CM0IyXOBCHKOTO

E.Pennes

52.I1pouecce, npu siIKoMy Bi10YyBa€eThCs XIMIYHA B3a€EMO/IISI MIXK aficopOaToM 1 aji-
COpOCHTOM, Ha3UBAETHCS

A.XemocopOrtis

B.ComnpBarariis

C.AGcopOris

. decopOrrist

E.Cenumenrarris

53. Y metoni xpomaTorpadii po3aiieHHs] peYOBHH 3aCHOBAHE:

A. Ha 31aTHOCTI pO3NOAIIATHCS MK PYXOMOIO 1 HEpyXoMoro (azamu
B. Ha 31aTHOCTI pO3MOAUIATUCS MIXK IBOMa PyXOMHUMU (a3zamMu

C. Ha 37aTHOCTI pOo3NOAUIATACS MK JBOMA HEPYXOMHUMH (pazaMu

. Ha 31aTHOCT1 pO3UMHSTHUCS

E. Ha 31aTtHOCTI OcaKyBaTUCS

54 SIk1o pu MOJIEKYIISIPHIN ancopOirii po3unHeHa peuoBHUHA aIcOPOYETHCS
CWJIBHIIIIE 32 PO3YMHHUK, TO BiIOYBa€THCA:

A. Tlo3utuBHa ancopoOIis

B. HeratuBna ajncopOiist

C. BubipxoBa ancopOiris
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. AncopOiiist 10H1B

E. AncopOuis BincyTHs

55.Y MmenuiuHi Ta ¢apMailii CnocTepiraroThbesl sIBUILA: aJICOPOIIii, 3MOUyBaHHS,
azaresii Tomo. Bonu MarTh Ha3BY:

A. [ToBepxHeBi siBUIIA

B. Ontnyni gBuia

C. MonekyisipHO-KIHETUYHI SIBUIIA

JI. di3uko-XiMivH1 SBHIIA

E. EnexTpokiHeTHuH1 SBUIIA

56.51x Ha3UBA€ETHCS MPOLEC BUITYUEHHS OJHOTO a00 IEKUIBKOX PEUYOBHUH 31
CKJIAJTHUX CUCTEM CEJICKTUBHUM PO3YMHHUKOM?

A. Excrpaxiis

B. Kpucranizaris

C. ucnepryBaHHs

. BunaproBaHHs

E. Konnencaris

57.51x Ha3UBA€ETHCS MPUIIAJ, 3 JOIMOMOTOI0 SIKOTO MOYKHA BUMIPSTH MTOBEPXHEBHI
HATAT PiAMHU?

A. CramarmomeTp

B. Aepometp

C. Hedenomerp

. Kamopumerp

E. Bicko3umerp

JAucnepcHi cucremu
TeopeTH4Hi 0CHOBH

Konoinna ximist — Hayka mpo moOBepXHEBI SBUIIA T4 JUCTIEPCHI CHCTEMH.
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JucnepcHa cucrema (a/c) cknagaetbes 3 aucnepcHoi dasu  (1/d) Ta
nucriepciiHoro cepenoBuia (n/c). Jducmepeii — 1ie Tia meBHOro posmipy (Bin
mapiB 10 ApiOHUX 4YacTUHOK). JlucmepciiiHe cepeaoBHINEe — 1I€ CEPEAOBHIIE, Y
SAKOMY PO3MIIIEH] IUCTIEPCii.

1. Knacudikanis. 1.1.3a po3mipamm aucnepcHoi (asum gucnepcHi CHCTEMH
NOAUIAIOTECA Ha yoTupy Tpynu: 1.1.1. ictuani posuunrn — 10°v, 1 M Ta MeHmI;
1.1.2.xonoinui cuctemu — 10°-107m, 1-100 um; 1.1.3. MiKporeTeporeHHi cucteMu
— 107-10"°m, 100-1000 mm; 1.1.4. rpy6oaucnepcHi cuctemu — 10°-103m, >1000
HM.

1.2.3a arperaTHUM cTaHOM JAucHepcHOi (a3m (TBepaa, pigka, razonoiioHa) Ta
AUCTIEPCiHOrO cepeloBHUINA BUAUISIOTH BICIM THIIB, ajie OJk4Ye 10
010J710T1YHUX 00’ €KTIB T1 KOJIOiHI PO3UMHH, 110 MICTATH SK J/C piauHy (BO1y) Ta
BUCOKOMOJIEKYJISIpHY nucniepcHy ¢asy (OUTKM, BYyrieBoau, TN Ta 1H.); 110(ho0H1
KOJIOITHI PO3YMHU 3 PIAKUM J/C Ha3UBAIOTHh 30JAMM. JlJis BU3HAYEHHS pajiiyca
YaCTHMHOK JHUCTIEPCHOT a3y 3aCTOCOBYIOTH METOJ YJIbTPAMIKPOCKOIIIT;. JIJISl I[bOTO
BUMIPIOIOTh KUIBKICTh YACTUHOK Yy NTEBHOMY 00’ €Mi

1.3.3a xapakTepoM B3aeMojii Mixk 1/c Ta a/¢ KOJIOiTHI CUCTEMH MOUISIOTHCS
BianoBinHO Ha JiogiabHi (BMC, cTiiiki) Ta jiogooHi (301, HecTiliki). kim0 a/c
€ BOJa, TO KOJOiIHI CHCTEMH Ha3HWBaKOTh TiAPodUTLHUMHE (CTiKKi) abo
rigpodoOHUMH (HECTIHKI).

1.4.3a 3HAYe€HHAM OCMOTHYHOI0 THCKY: B PO3YMHAX 30J1iB (30151 XJI0pHa Cpibiia)
OCMOTHYHMI THCK 32 4aCOM 3MiHIOETHCS

1.5.3a cTpYKTYpOIO- NOAIISAIOTHCA HA BUIBHO JUCTIEPCHI (OUIBIIICTS) 1
3B’s13aHOAMCTIEPCHI (MTiHKU a00 pifKa KPOB, 32 YMOBH, KOJIA CTYCTKH KPOBI
3aKPHUBAIOThH MOMIKOKEH1 TKAHUHHM)..

2. YMoBH ojep:kaHHS 30JiB. 2.1. po3Mipu 4acTUHOK 7/¢ TOBUHHI BIATOBIIATH
po3MipaM KOJOIMHUX YaCTHHOK, IO JIOCSTAETHCS 3a JIOMOMOTOI0 JBOX METOJIB:
JTUCTIEPTaIlifHOTO Ta KOHJEHCAIIHHOTO; 2.2.KOJOimHI YacTHHKU (1/]) moBUHHI

MOTAHO PO3YMHATHCS Y JI/C, X04a O Y MOMEHT iX ofiep>kaHHs; 2.3.KOJOIMHUN CTaH
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Tpeba 3akpinuTH, TOOTO MEPEIIKOAUTH 3ITUINAHHIO YACTUHOK (KOaryJsiii) mpH ix
B3a€EMHOMY 3ITKHEHHI B PO34MHI, JJISI 4YOro BBOJAATH cTaburizatopu (HoHU
€JIEKTPOJITIB, U0 YTBOPIOIOTh HA MOBEPXHI KOJOINHOI YACTUHKA MOHHO-T1IpaTHY
000JIOHKY).

3. Meronn opep:xkanHsi 304iB: 3.1. mgucneprauiiini meromm: 3.1.1.¢iznmuni
(MexaHi14yH1, €JEKTPUYHI, aKyCTU4Hi, Oilosoriyni); 3.1.2.ximiuni (3a mepebdirom
XIMIYHOT peaxiiii); 31ACHIOETHCS IpOOJICHHSIM rpy0oaucnepcHux
(MIKpOreTeporeHHMX) YacTUHOK 10 po3MipiB kosoigHux. [lo nucnepramiitHux
METOAIB BIJHOCSATH 1 MeNTH3aWil — XIMIYHE JWCHEPryBaHHS: oO0poOka
nentuzatopoM  (emektpoiaitoM, [IAP)  cBixkockoaryiboBaHOTO — Ocaay 3
MIEPEBEICHHIM MOTO 10 30JI10.

3.2. xonaeHcamiiiHi Metoam. OpepkaHHS KOJOINIB MeTOAaMU KOHJICHCAITl]
(p13uuni, XiMiyH1) BiIOYBAETHCS 3 YTBOPEHHSAM NEPECUUEHUX PO3UUHIB 1/ y 1/c 3
MOJJIBIIIUM BUAUICHHSAM (ha3u y BUTIISA1 YaCTHHOK KOJIOITHUX po3MipiB. Di3uuHa
KOHJEHcAIllsl 3IMCHIOETbCA TIpH (Pa30BOMY TEpexoiAl PO3YMHEHOI PEYOBMHH [0
HEPO3YMHEHOTO CTaHy BHACHIJIOK 3MIHM 30BHIIIHUX YMOB (3aMiHa PO3YMHHUKA,
3MiHA TeMIepaTypd, THUCKy Ta 1H.). XiMI4yHa KOHJEHCAIlisl IPYHTYEThCS Ha
BUKOPHUCTAaHHI XIMIYHHUX peakiii (0OMiHy, TiIpoJi3y, OKUCHCHHSI—BIIHOBJICHHS) B
CEpellOBHUIIl PO3UYMHHMKA, 3a YMOBH YTBOPEHHS HEPO3UYMHHOI PEUYOBHUHH, 3
NEPECUUCHUX PO3UHHIB.

OpHuM 3 pI3HOBUAIB XIMIYHOI KOHJICHCAIlI] € TIENTU3allisl - MPOIIEC MePETBOPCHHS
ocajay, 01ep:KaHOr0 BHACTIIOK KOAryJisillii, B CTINKUN KOJIOITHUN PO3UUH
3.2.1.MiuesioyTBOpeHHs1 30J1iB (MeTOAaMM XIMIYHOI KOHJIEHCAIl SIK HaWOLIbIIT
MOIIUPEHUM).

Po3rnsiHeMO yTBOpEHHsSI TiIpO30JII0 apIeHTyM HOAMAY METOJO0M XIMIYHOI
koHzeHcarii 3a peakiieto AgNO3 + KI — Agl + KNO3 npu Hagnmumky AgNO:s.
YacTuHKH Ocaay yTBOPIOIOTH arperar (TBepAuld aJCOpPOEHT), 110 € OCHOBHOIO
macoro mitenu (Agl)m. Ockinbku B po3uuni mpucytHi onu N(AQ*) ta n(NOs3’), To

BianoBinHo a0 mnpaBuia [lanHera—®asHca—IleckoBa HOHM apreHTyMy Mepiii
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a7copOyIOThCSl Ha TMOBEPXHI W HAJAIOTh 1 MO3UTHUBHOTO 3apsay (HA3UBAIOTHCA
noreHuianBusHayuumu oHamu (IIB)). Arperar 3 [IB-iioHamu yTBOprO€ SIAPO
Mminesau, sike Hece 3apsan [IB-iioniB, T00TO mo3utuBHUi. [103UTUBHO 3apsakeHe
AP0 MPUTATYE MPOTUIEKHO 3apsykeHi onu (mporuionm (III), NO3’). Yactuna
[Tl-#ioHiB, sika MilHIIIE 3B’s13aHAa 3 AJIPOM, YTBOPIOE aJcOPOUiiHMI Wap, y SKOMy
koHieHTpaiis I[1l-fioHiB mocTynoBo 3MeHIIyeThCA. SApo pa3om 3 ancopOiiHUM
mapom 1l yTBOpIoI0TH rpaHyJly, rpaHysia pa3oMm 3 AU(PY3HUM MIAPOM — MILENY,
AKa 3aBXAM eJeKTpOHeWTpanbHa. byaoBy wMilen mno3HayaloTh OCOOJIMBUMU
MilleJSIPHUMH (pOPMYJIaMM: y KBaJpaTH1 AyKKU OEpyTh IpaHyIy.

3.2.1.1. Knacudikania minmea: mo3uTMBHI - MiueiasipHa (opmyna apreHTym

Hoauay 1 BUMAJKa KOJIU Ciagno,) > Cra)» MAE BATTLLL: [( Agl), n Ag*(n—x)No:;JxNOs' ;
HEraTMBHI - IS BUIAJKy, KOJIHU Clagnoy) < C(KI): [(Agl)m nI'(n—x)K*]xK+ ;

HeHTpPaJbHi - KOJM KOHIIEHTpallii 000X eJNeKTPOJITIB OJHAKOBI (C(AgNO):C(KI)):
3

[ (Agl),, nI'nK" |-
3.2.1.2. 130eqexrpuunuii cran (IEC) — cran, konu rpaHyia Mae HyJIbOBUHN 3apsij;
TAKOTO CTaHy MOXHa JOCSITTH BIAMOBIAHMM 3HaueHHsM pH, sike Ha3uMBaIOTH

130€JIEKTPUYHOI0 TOUKOIO: PH - =pl.

0J = PK,.+PK,, - dopmyna mis BUSHAYCHHS
2

pl, ne pKai - pK xarionnoi ¢popmu, pKa— pK anionnoi popmmu.

3.2.1.3.Y wminenn BUHUKAIOTH JIBa ROMeHYyiau . eleKTpoTepMoannamiunmii (£) ta
eJeKTpokiHeTnuHni (& — A3eTa-MOTeHIIaN). E-TIOTSHITIA) — PI3HUL MTOTCHIIIAiB
Mmix [1B ta ycima I1l , abo morenitian Ha Mexi rpanyna -nudy3Hui map

; &-TIOTEHIIia] — PI3HUI TOTEHITIATIB MK pyXoMO0 (Mudy3HOI0) Ta HEPYXOMOIO

(ampcop6iiinoro) yactuaamu I11. CriBBiZHOIIICHHS MK ITOTEHITIAIAMMU: E -10-

g

4.0. CrilikicTs 304iB. [IparHeHHss 10 3MEHIICHHS BUILHOT MOBEPXHEBOI e€HEPTil

300TIB 3MIACHIOETBCSA  3aBISKA  3JIMMAHHIO  YACTHHOK  (KoaryJsimii).
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M. II. IleckoB (1922) yBiB y BYECHHS MO CTIHKICTh 30JiB MOHATTS KiHETHYHOL
(cenMMeHTALiHHOI) Ta arperaTUBHOI CTIHKOCTI.

Binnosinno no cywacHoi teopii JJI®O (3acHoBHuku — b. B. [epsarin, JI. M.
Jlannay, E. ®@epreit Ta JIxx. OBepOeK) CTIHKICTh TUCHEPCHUX CUCTEM IOB’s3aHa 13
COJBBATHOIO (TiApaTHOI0) OOOJIOHKOIO HABKOJO SApa KOJOIMHUX MIleN, IO
3YMOBJIEHO COJIbBaTalli€l0 (TigpaTaiiiero) HOHIB y Audy3HOMY MIapi, SIKl, MalO4yu
NpYy:KHI cuaM  (PO3KJIMHIOKYMIA THCK (P.T.), MEPELUIKOIKAIOTh 3JIUIAHHIO
YaCTMHOK (KOaryJjsuii); 4YuM MEHIIMH pO3KIMHIOIYMI THUCK, TUM Oulblia
KoaryJsiis. JIjst 30511B CTIMKICTh OUTbIIE OB’ si3aHa 3 A3€Ta-MOTECHI[IAIOM.

4.1. ArperaTuBHa CTiHKiCTh — 3/JaTHICTh JUCTIEPCHOI (Da3u YMHUTH OMIp IX
3MUTIAHHI00, TOOTO BerunHa obepHeHa koHcTaHTi koaryJsnii (K): AC=1/K

4.2. Kineruuna crilikicts (KC) -31aTHICTb nUcniepcHOi pa3u yTpuMyBaTHCS B
3aBHCJIOMY CTaHI 1]l BILIMBOM OPOYHIBCHKOTO pyXy (abo 3/maTHicTh 30epiraTu
PIBHOMIPHHI PO3MO/T YaCTUHOK). J[0 KIHETHYHUX (PaKTOPIB CTIHKOCTI BITHOCUTBHCS
BUCOKa JMCHEPCHICTh YaCTUHOK

4.2.1. dakTopu BIJIMBY HAa KiHETHMYHY CTiliKicTh — [3€Ta-TIOTEHIIAT Ta

PO3KJIMHIOIYHI TUCK (OCHOBHI), ajie i TiIpodoOHUX 30J11B MepeBakae MepIIni.

Kinetnyna cTifiKicThb 0OEpHEHO MPOIOpIiiHA KOHCTAHTI Koaryssmii, K- Kczi.
K

Kpim Toro mpo ¢akropiB BIUIMBY BITHOCSTBCS: MeXaHIYHI (CTpYIIyBaHHS,
nepeMilTyBaHHsl ), TEeMIIEpaTypHi, HOHI30BaHE BUIIPOMIHIOBaHHSI.

4.3. OnTrYHi BJIaCTUBOCTI

4.3.1. PiBusinus Pestest -1 BU3HAYCHHS IHTCHCUBHOCTI CBITJIa, PO3CITHHOTO
KOJIOTTHUMHU YaCTUHKAMHU . IHTEHCUBHICTH PO3CISTHOTO CBITJIa 00€PHEHO
NPONOpUiifHA TOBKUHI XBHJIi MaJaK04Y0r0 CBIT/Ia y 4YeTBEPTOMY CTYIIEHIO

4.3.2. OmnanecueHIiis - roJyooBaTe CBeTiHHSI KOJOITHUX PO3UHHIB HA TEMHOMY TJIi
pu O0KOBOMY OCBITJICHHI.

5.0 EaektpoJiTtHa koaryjsiuisi. Byap-skuif eIeKTpONIT CBOIM TPOTHIOHOM

BHUKJIMKA€ Koaryismito, skmo: 5.1. mopir koaryasinii (IIK) — wminimansHa
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KUIBKICTh ~ PEYOBUHHU  €JEKTPOJIITY, LI0 BHUKIMKAE  KOAryJsLil0  30JI0:

MK =C,, = e CeVes, [MMmonw/m]; 5.2. BenmumHa, oOepHeHa IIK, mae Ha3By

V.

30JIK0 30J110

KO0AryJilol04uo0l0 31aTHICTIO ejeKkTpoaity, P: p:i; 5.3. BiyansHo IIK
[IK

BU3HAYAIOTh 32 TIOMYTHIHHSM KOJIOTTHOTO PO3YMHY, 32 3MIHOIO 3a0apBJICHHS Ta
IHIIUMHU O3HaKaMu; 5.4. KOaryjirowouy 3JaTHICTh BUSBISE€ HOH MPOTUIIEAKHOTO
3HaKa MO BiJHOUICHHIO 70 3apsiny moBepxHi wyacTuHOK (I1I): uuMm Bummii 3apsin
KOAryJro4oro ioxna, tuM P cwibHima (npaBuio Llyabume-Iapai); x) mopir
KOaryJjsiii HOHIB OJHOTO M TOTO K 3HAKa Ta 3apsiAHOCTI 3aJI€KUTh BiJ PO3MIpIB 1
CTyHeHs iX rijpaTaiii (3a UMK O3HAKAMU WOHHU 3rPYyNOBaHi y JIOTPOMHI psiin).
Hanpuknan, mis HeraTuBHHUX 30iB [IK 3MeHIIYIOTBCS 3a TakKuM JIIOTPOITHUM
psgom: Li* > Na* > K* > NH,* > Cs*; 5.5. onno3apsaai anionu 3a X BIUIMBOM Ha
MO3UTUBHI 30J11 32 KOAryJlolo4yol0 J1€I0 3MEHIIYIOThCS B TaKOMY JIIOTPOITHOMY
pani: I > Cl > Br > NO* > SO4%; 3) cymimi eJleKTpoJIiTiB MOKXYTh BUKIMKATH
KOaryJIsilito TphOX THIIIB, a CaMe:

a) AU TUBHUI BIJIUB! Crop (CyMinIi) =Crop (en—Tl) +Chrop (eJ‘I—T2 ) ,

0) aHTArOHICTHYHMI BIVIMB: C, (cymimi)<C, (en-1,)+C,,, (en-1,);

B) CHHEPreTHYHHil BILIUB: C,  (cymimi)>C, (en-1,)+C, (en-1,).

op ( mnop (

K) 3BHKaHHS 30J1I0 — KOAaryJsilis 30Js IIpU TEPEBUINCHHIA KOHIICHTpAIlii
€JICKTPOJIITY, HDK IIPU OJHOPA30BOMY HOT0 J0/1aBaHHI 200 BIJICYTHICTh KOATyJISAI]
30110 (KpOB1) TpHM TMOBUIBHOMY YBEACHHI  EJIEKTPONITY 3 MepeOuUTbIlIeHHUM
3HAYEHHSM MMOPOTOBOT KOHIICHTPAIIi]l €NEKTPOIITY.

1) BIAMOBIAHO Teopil mBUAKOT Koarymsmii CMOIyXOBCHKOTO TIPOIEC
KOaryJsiii € KIHETHYHUM PIBHAHHSIM JIPYTOTO TOPSIKY
5.6. BzaemMHa koaryJsilifs — BUIAQJIHHSA B OCaJ 30JIB IPH 3MIlIyBaHHI 30JIiB
MPOTUIICKHIDK 3apsi/TiB; HA I[bOMY SBHIII IPYHTYETHCS OUYHINCHHS MUTHOT BOJIH.
5.7. CenumenTauniiina piBHoBara. [Ipornecu cequmenTantii (OCiqaHHs) 3yMOBIICH1

OpOYHIBCBKUM PYyXOM 1 Audy3i€ro.
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5.7.1.PiBusinas EliHmTeliHA — 3a7ICKHICTh CEPEAHBOTO 3MIIICHHS] YACTUHKUA AX 2

3a yacoM t Big koedimieHTa Audy3ii D: Ax=+2Dt; o RT_ 1, JI€ N, — CTama
7N7A67mr

ABoragpo; n — B A3KICTb; ' — pajilyC CpepuIHNX YACTUHOK.

dm

dt
npornopuiiiHa miuomi (S) , Kpi3b Ky BinOyBaeTbcs AuQy3isf, 1 TPaai€HTY

KOHLEHTpAMii (¢c): dm _ . dC.
ax ) dt dx

5.7.2.3akonmn nugysii Dika. [lepmmii 3aKk0H — WBUAKICTh IUDY3ii [ j IpsAMO

5.7.3.Ipyruii 3akon ®ika : MBHUAKICTh 3MIHHM KOHIIEHTpallii 3a Yacom (d_CJ

dt
OpsIMO MPO-TOPIIiiiHA APYTiH MOXIAHUM rpajieHTa KOHLIEHTpAIii [dch: (dﬁj_ pd’c.
dax2) Ldt) ~dx?

5.7.4. ®aykryanisi — sBuie, odoepHeHe audy3ii, a caMe: CIIOHTAHHE BIIXUJICHHS
I'YCTHMHH, KOHIIEHTpalii abo mapameTpa BiJl CEpeAHHOr0 PIBHOBAXKHOT'O 3HAYCHHS B
MIKpOOO’ €M1 CUCTEMH.

5.7.5. PiBusinns Jlannaca—IleppeHa - mpu BCTaHOBJICHHI CEIMMEHTALIHO-
nudy3iiiHOT pIBHOBArd MOJXKHA OXapaKTepHU3yBaTU PIBHOBAKHHU  PO3IMOILIT
YaCTMHOK  3aJIeKHO  Bil  BUCOTHM 3a  piBHAHHAM  Jlamumaca—Ileppena:

2’3|gﬁ: mg (M, ~fu)(P—Po) , Ie V; Ta Vv, — KOHIICHTpAllis YaCTUHOK Ha BHUCOTi h

Vo KTp

Ta h, BiAMOBIIHO; M — Maca YaCTHHKH; § — IMPUCKOPEHHS BUIBHOTO MAJiHHS; P i
Po — I'YCTMHA YaCTMHOK 1 cepeloBuIla BimoBigHOpa; K — koHcTaHTa bonbliMaHa;

T — Temmneparypa.

5.75.1.3 [as cdepuuHoi YaCTHHKH, BPAXOBYIOUH, MO V =4/3xr?2, F =6mmr,

2
3HAXOJUMO BHpa3 JUIA IIBUAKOCTI CEIUMEHTAIll: :M:D, BHUpa3 IS
I t
paniyca YacTHHKH: [ _ 9 h i chopomennii Bupa3 3B’sa3Ky pamiyca

29(p-po) V't

YACTHHKHW 3 BHCOTOIO 32 YMOBH CTQJIOCTI MEPIIOTO MHOXHUKA: p— \/E (piBHSIHHS
t

IpaBUIbHE I YaCTHHOK po3mipom 104 — 107 m ).
5.7.6. PiBusinusi Ceenbepra - jist cepuuHux 4acTHHOK (V =4,3xrd; F=6mmr)

OTPUMAEMO. M =RTS, /DO(1_v2p0), e So — KOHCTaHTa ceJguUMeEHTalli, IIo
XapakTepu3ye  3AaTHICTh 1O  CEAWMEHTAallll; MpOomopIliiHa  IIBUJIKOCTI
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ceaMMEHTAIIll;
b, — KoeditienT nudysii; V, — napuiansauii 06’em BMC (v, =1/ p).

Koncranta cemuMeHTailii mNO3HAYa€TbCsl JITEPOIO S 1 BUMIPIOETHCA Y
ceenOeprax (S): 15=10"® c. Pi3Hi OUTKM MalOTh 3HAYCHHS KOHCTAHT Yy MEXKax

1S -50S.
5.7.7. EnexrpokineTnuni sBuma: 5.7.7.1.Enexkrpodope3 — siBuile NepeMIIIeHHS

YaCTUHOK JUCIIEPCHOI (a3u 3010 a0 makpoioHiB BMC B enekTpu4HOMY TOJI1 70
MPOTUJIEKHO 3apsakeHoro enekrpona. LHIBuakicTts esiekrpodopesy mpsiMo
HPOTOpPIIiHA TPAIEHTY EICKTPUUHOr0 HanpyxeHHs (E) ta n3eta-noreHiiany (&):

Krnu

U eEE
Kmn

, 3BIJIKH: £ = , 1e U — cepeaHst mBUAKICTh 1/¢; K — crama, mo

3anexuTh BiA hopmu 1/d: ana chepuunnx K =6, nnsg numiaapuunnx K =4; ¢ —
JieNeKTpUYHa TMPOHUKHICTH, 1) — B’A3KICTh CepeoBHINA. BHacmimok
enexktpodopedy, SK 1 BHACTIAOK €IEKTPOIIi3y, MOXKYTh BiIOyBaTUCS OCITaHHS Ta
PO3JIUICHHS YaCTHHOK JIMCIIEPCHOT (pa3u Ha eNeKTpoaax.

5.7.7.2.EnekTpoocMoc — SBUIE TEPEMIIICHHS IUCIEPCHOTO CEPEeIOBUINA B
CIIEKTPUYHOMY TIOJi JO0 TPOTHIICKHO 3apsKEHOTO eJIEKTPOoJa BiTHOCHO

nucriepcHoi azu (kpi3b Kanuisipu, Memopann). [LIBUIKICTE €eKTpOoOCMOCY TPSIMO

elg

nponopitiiina cuii ctpymy (l) Ta a3era-norenmiany (§):u = . 3BIJICH: ¢ = Kt
K

el
, e | —cuna ctpymy; K — nmuromMa eneKTpOIpOBITHCTD.

5.7.7.3. Tlorenmian cexmmentanii (epexr JlopHa, BenuuuHa, OOCpHEHA
enektpodopesy) -  MexaHIYHEe TepecyBaHHS (a3 MOXKe  BHKIHMKATH

eNeKTpopymIiiiny cuiy (e.p.c.), &= Krpl

, e p —rycruna; | — ToBumHa 1/¢.

5.7.7.4. Tlorenuian Teuii (eext KBiHke, BenmnunHa, 00EpHEHEHA €JIEKTPOOCMOCY)

Knnk

— IIpU pycl piIUHHOI (pa3u BUHUKAE €.p.C. £ = , ae P — tuck, Ila.

6.0.Metoau oummeHHs. Jlng1 ouumeHHs 30idiB Ta BMC Big I0OMIIIOK
(emextpomitiB Ta HMC) 3actocoBytoTh: 6.1. miami3 — rpyHTyeThCS HA 3aTHOCTI
JOMIIIKOBUX MOHIB Ta MOJIEKYJ MaluX pO3MIpIB BUIBHO TPOHUKATH KPi3h
HaMBOPOHUKHY MeMOpaHy, TOJ1 SK BEJIMKAM KOJIOITHMM 4YacTUHKaM Ta

Mosekyiam BMC Taka 3aaTHICTh He BiacTuBa; 6.2. eJeKTpogiaiiz — Jiai3 I
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CTPYMOM, TPUCKOPIOE OUHUIIEHHS KOJIOIMHUX PO3YMHIB BiJl €JIEKTPOJIITIB;
6.3.yabTpadinbTpanito — giani3 miJ TUCKOM; 32 UM IPUHIUMIIOM MPAIlIOe anapaT
«ITy4HA HAPKaY.

7.0. Bnoiue BMC Ha criiikicTb 3041iB. 3axucT. ['inpodoO6H1 (HecTiiiki) 301 mia
BimuBoM BMC  moxHa mnepeBecTd 10 TiApOo(UIbHUX (CTIMKHUX) AMCHEPCHUX
cucteM. Take siBHILlE HAa3UBAIOTh 3aXMCHOIO JIi€l0, a CIIOJIYKH, SIKI MIABUIIYIOTh
CTIMKICTb 30J1iB, — 3axucHUMU. CTymninb 3axucHoi Ali BMC 3anexuts Bia npupoau
PO3YMHEHOI0 MojimMepy Ta 30i10. KiibkicHOIO Mipoto 3axucHoi il po3uuny BMC e
3aXHMCHE YMCIIO (3.4.: 30JI0Te, 3aJli3He, pyOiHOBE) — MiHIMalibHa Maca BMC (macoBa
koHuentpaiiss BMC), ska 3axumae 10 Mi cranmaptHoro 300 (30710Ta, 3aii3a,
pyOiHy) Big koarymworo4oi Aii 1 MJI po3uMHy HATpid XJIOPUAY 3 MAacCOBOIO

koHueHTpauiero 100 r/n (w=10 %): | m(BMC) .

.= Prin(BMC) m
8.0. BnactuBocti BMC. 8.1. BucoioBaHHs - BUJIUICHHS B 0CaJl PO3YHMHEHOTO
BMC mig BIJTHBOM €JIEKTPOJIITIB 3 BUCOKOIO KOHIICHTPAITIEIO Ta BOJOBITHIMAIOUNX
PEYOBHH (aIeToHa).
8.1.1.®akTOpu BIUIUBY HA BUCOJIIOBAHHS
a) PO3KIMHIOIOYMA THUCK, IO TMOPYIIy€e COJIbBaTHI (TiApaTHi) 3B’S3KH MIiX
makpomorniekyiamu BMC; ockineku B IEC rigpatHa oOosioHka HalMeEHIIa,
BucomoBanHs y IET Oyne MakcuManbHUM;
0) Jis eNEeKTPONITIB — BU3HAYAECTHCS JIIOTPOTHUMH pafaMu — aHioHHMM: Cp04% >
S04* > CHCOO > CI' > NOs > I'> CNS™ Ta karionnum: Li* > Na* > K* > Rb *>
Cs ™ Mg 2 > Ca 2 > Ba ?' (maiibinbmia poinb y BHCOIIOBaHHI
HAJICKUTh aHIOHAM);
B) CTYITiHb po3unHHOCTI BMC: unM HYKYHE, TUM Kpallle BUCOJTIOBAHHS,
r) JOBXHHA MAaKpOMOJIEKYJ Ta MojieKyiasipHa Maca BMC: uuM BOHUM OuIblIi, TUM
MeHI1a po3unHHICTh BMC, TUM Kpaliie BUCOTIOBAHHS;
1) SBHINE BHUCOJIOBAHHS € OOOPOTHHUM 1 TICIASA BIAMHBAHHS BiJ EICKTPOIITY

BUjIIeHa 3 po3unHy BMC Moke OyTy 3HOBY MepeBejieHa 10 PO3UHHY;
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8.2./lenarypauisi - Moaudikailisi BTOpUHHOI, TPETUHHOI, YETBEPTUHHOI CTPYKTYD
MOJIEKYJT OUIKa MiJ1 BIUIMBOM MEBHUX (PAKTOPIB.

8.2.1. ®akTopu BILIMBY HA JieHATYpalilo: He3BOpoTHE ocamkeHHss BMC (OuikiB)
M1 BIUIMBOM BUCOKOI TeMIIepaTypy, KOHLIEHTPOBAHUX KUCIOT Ta JYTiB, TyOUTbHUX
CIOJIYK, TPOMEHEBOI €HEepTii;

8.3. B’s3kicTh - BHYTpIIIHE TEepTA MPU pycl CYCIIHUX IIapiB PIAMHM; CUiIa

BHYTPILIHBOTO TepTs F po3paxoByerbes 3a popmyioro HeloToHa: g _ g ‘;)L: , e M —

KOEQIIIEHT B S3KOCTI, 110 € CHJIOK TePTs 32 YMOBH S =1 Mz’g_g —1H/M2=1TIa-c; S —

oA mapiB piIMHU, MK SIKUMU BiIOYBA€THCS TEPTH; 4V svina HIBUAKOCTI
dX

pyXy LIapiB MpH 3MiHI BIICTaH1 MIAPIB OJMH BIAHOCHO OJTHOTO.
8.3.1. Piusinna Eiinmreiina — /Uit po3paxyHKy B’SI3KOCTI T1Ipo@OOHUX 30J1iB:

. . . . . . s
l=l+2,5q)’ A€ M 1 Mg — B A3KOCT1 30JI10 Ta ,II/C BIAIIOBIAHO, @ — 00’eMHa YJacTKa

No

/.

8.3.2.PiBusainns Ilya3eisisi — 3B’S30K IIBHAKOCTI PYXy YaCTHUHKUA 3 B’S3KICTIO:

4 . oore
v = Apt, 3 gKOro MOKHA BH3HAYUTH aOCOMIOTHY B sA3KicTh. Dopmyna s ii
8In

4
pPO3paxyHKy 3a yYMOBH CTajoCTi IMOKa3HUKa (MS—IApt) CIIPOIIYETLCA: n, =Kpt.

B’s3kicte pozunniB BMC He mignopsaKoBYEThCS Takiid MPSMO MPOTOPITIHHIN
3aKOMIPHOCTI (32 paxyHOK 301UIbIIeHHST 00’ €MHOT (a3 BHACIITOK TiapaTaltii).
8.3.3. Cupomene piBussnas Llltayninrepa — piBHSHHS B3a€MO3B’ 3Ky BIIHOCHOT

B’SI3KOCT1 3 KOHIICHTpAIlI€I0 1 MONEKYIsIpHOIO Macoro BMC: n-ng
Mo

=Ny =KMp> A€

Nuee — TUTOMA B’SI3KICTh; K — KOHCTaHTa AJIS 1aHOTO IOJIIMEPrOMOJIOTTYHOTO
psny B JaHOMY po3uMHHMKY; M — MosjekyispHa maca Mojimepy; P — MacoBa

KOHIICHTpAIIis TTOTiMeEpYy.
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8.3.4. V3zaranbnene piBHsaHHs IlTayninrepa OCKUIbKM NHUTOMa B’SI3KICTb,

9 . ”r] . . . . .
MpUBEACHA B A3KICTh (anHB — wr _ K\ ) AsisE OUTBIIOCTI PO3YMHIB TOJIIMEPIB

JIHIAHO 3pOCTalOTh 13 30UIBIIEHHSAM iX KOHIEHTpalii, TO Ha rpadiky B

KOOpAMHATaX ), —C, MOXHa 3HAWTH XapPaKTEPHCTHYHY B’S3KICTH [n] —
BIZIPI30K, IO BiACIKAETBCS MPSMOIO HA OCI T, . XapaKTEePUCTUYHA B’SI3KICTh HE

3QJICKUTH BIJl KOHIIGHTpaIlii, a 3alexuTh TuUlbku Big mnpupoaun BMC. 3a

y3arajbHeHUM piBHsHHAM [lTayninrepa [n]=KM?, 1e K ia — crani koedimienTu

8.3.5. BinHocHa B’AA3KOCTH PiAMHHU - BIJHOIIEHHS aOCOIIOTHOT B’ I3KOCTI PO3UMHY
710 B’SI3KOCT1 PO3UMHHHKA

8.3.6. Bicko3zimeTtpis — ¢papmakoneiHuii MeTO ] aHasi3a 1Ji BUSHAYCHHS
MounekyisipHoi macu BMC.

8.4. MemoOpanna piBaoBara Jlonnana. 8.4.1.]J[ng jaucnepcHUX CHCTEM

XapaKTepHI/If/i OCMOTHYHUMN THCK. I[JISI ABOX HUCICPCHHUX CHUCTEM 3 OAHAKOBUM

. 3 .
JUCIIEPCHUM CEePENOBUIIEM 3a oHaKoBOI TeMnepatypu: N _m _ D _ L e N, i N,
N, m, D, r13

— 4UCJI0 YaCTUHOK y OJMHHMII 00’€My; T; Ta T, — OCMOTHYHMI THCK; D, Ta D, —
CTYIIHb JUcCHepcHOCcTI I/d; I, Ta I, — paaiyc aucnepcHoi ¢aszu. 8.4.2. SBuiue
OCMOCY TIOKJIaJICHE B OCHOBY PIBHOBaru TPUKOMIIOHEHTHOT CHCTEMH, IO MIiCTHTH:

po3urHHUK, po3unHeHy BMC Ta enexTpomiT, sSKuil MPOXOAUTH Kpi3b MEMOpaHy

(MeMOpaHHa piBHOBara). Y BHIIQJKy KOJH KOHIeEHTpauis enekrpoixity (C,)
BEJIMKa NOpIBHAHO 3 KoHUeHTpauieto BMC (c,>>c;), To enekrpomt (c )

PO3MOALIAETBCSA PIBHOMIPHO 10 00MaBa 60ku MeMOpanu: y _C.. SIkmo C, ~C,, TO
2

x - C2, TOOTO IPOXOJKEHHS EJIEKTPONITY Kpi3h MEeMOpaHy 3MEHHIyeThCs. SIKIo
3

C, <<C;, TO X ~0, TOOTO €JIEKTPOJIIT IPAKTUYHO HE NEPEXOAUTh KPi3b MEMOpaHY.

8.5. Hadyxanns - sBumie nepexony Boau (HMC, n/d) B crpykrypy BMC (11/¢), 1o
3yMOBIIIO€ 30UTbIIeHHS Macu Ta 00’ emy BMC. Ilporniec ckimamaeThes 3 TBOX CTaIii:
coJIbBaTallli Ta PO3MOALTY B MOJIMEP1 HU3bKOMOJIeKyIsipHOi pianau (HMC). B

obnacti pH = IET ctynins HaOyxaHHS MiHiMaJIbHA.
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8.5.1. Tunm HaOyxaHHsi. oOMe:xxeHe HaOyXaHHsd, IO MPUBOAUTH 10O
rejieytBopennsi (pozunH HMC y BMC), Ta HeoOMexkeHe, SIKE 3aKIHUYEThCS
MOBHUM po34HHEHHSIM (po3unH BMC y HMC).

8.5.2.3gaTHicTh noaiMepy 10 HAOyXaHHs KIJIbKICHO XapaKTepU3y€eThCs CTyNeHeM

Ha0yXaHH$ — BITHOILIEHHS MacH MOTJIMHYTOT HU3bKOMOJIEKYJISIPHOL PIAMHU 10

. m-m .
Macu NojiMepy 10 Ha0yXaHHS: g =——2100, A€ @ — CTyNiHb HAOyXaHHSA; My —
My

Maca rojimMepy 10 HaOyxaHHs; M — Maca Ha0yXJIOTO MoJIiMepy.

8.5.3.Tuck HaOyXaHHsA 7T — THCK, 110 YTBOPIOETHCS 3aBASKU 30UIBIIEHHIO 00’ €My
Ta MacH MmoijiMepy. 3a MEXaHi3MOM BHHHKHEHHS T Haraaye OCMOTHYHHUU THCK,
TOMY: n=Kp", 1e K 1 N — KOHCTaHTH, IO 3ajJeaTh BiJl MPUPOIU TMOJIMEpPY i
PO3UYMHHMKA; P — MacoBa KOHIIEHTpAIls MOIIMepy, I/11.

8.5.4. Tensiora HaOyXaHHsl — TEIUIOTa, IO BHJAUIAETHCS 3aBASKH HaOyXaHHIO.
Po3pi3HSI0TE: 1HTETpaibHy TAIIOTy (TemioTa | KT HaOyXJIOro CyXoro IMoyiMepy)
Ta audepeHIianpHy Termiotry (Teriota 1 Kr piguHHA, HEoOXigHA I CyXOro
OJIIMEPY).

8.5.4.1.KonTpakuis — mporiec, oOepHeHUN HaOyxaHHIO, TIOB'A3aHHN 31
3MEHIIIEHHSM MacHu Ta 00’ €My IoJaiMepy

8.5.5. Tukcorpomisi - mepexia 30110 B TeJb (30JIb <> I'ejib) Ta HABMaKu abo SBHUIIE
pyHHYBaHHS CTPYKTYpPH TeJisl BHACIIAOK MEXaHIYHOi Jii Ta W CaMOYMHHOTO
BiJIHOBJICHHS HOTO BJIACTUBOCTEH B CTaHY CITOKOIO.

8.5.6.'eieyrBopeHHss — OOOPOTHUH EHAOTEPMIYHHI TMPOIEC YTBOPCHHS
BHYTPIIIHUX CTPYKTYp y (opmi MPOCTOPOBOI CITKH, KOMIPKH $IKOi 3allOBHEHI1
piauHOIO (BOJIOIO).

8.5.6.1.akTopu BIJMBY HA rejieyTBopeHHsi: a) pH: makcumanbHe 3HAYCHHS
resieyTBOpeHHss B pl; 0) Temmeparypa: 11 MiIBUINEHHS TOTIPIIYE TMPOIEC; B)
eJIeKTPOJIITH: BiMOBiAHO 10 NioTponHux paakis: SO42>Cl > Br >T.

8.5.7. Cunepe3suc (cTapiHHs)- 3MEHIICHHS TejIi0 32 00’ €MOM, 30epeKeHHs (POPMH,

BTpaTa MpO30pOCTi, IO MPU3BOJUTH N0 PO3AUIeHHA rento Ha 1Bl pa3zu (HMP Ta
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BMC): pigka ¢da3a € po3BeaeHUM poO3YMHOM, a IiHmA (a3za — OUIbII
KOHIICHTPOBAHUU I'Elb.

8.5.8. KoauepBauisi - sBuiie BHAUIEHHA BiJ 3070 abo po3unHy BMC
130JIbOBAaHUX OFHA BiJ] OJHOI MaKpOCKOIIYHUX KpamneiaboK piiuHU abo PIIMHHOIO
mapy (Kpamis MICTUTh «piid» yIbTPaMIKpPOCKONIYHUX Kparmeib) a0o 3IUTTS
riipaTHUX 000JI0HOK 0e3 00’enHaHHs A/¢ a00 MakpomoJieKya. Y po3liapoBaHii
cuctemi B’s13Ka (asa, mo mMictuth 1/¢p, BMC, Ha3uBaeThCsl KOalepBaTOM.

8.5.9. PiBusinns I"asnepa - 17151 po3paxyHKy OCMOTHYHOTO TUCKY po3unHiB BMC.
9.0. 'py6oamncnepcHi cMcTeMu - TUCTIEPCHI CUCTEMH 3 YaCTHHKAMH PO3MIpOM,
outbmuM 3a 0,1 MKM, Hanexatb 0 rpyOOIUCTIEPCHUX: CYCIIEH311, eMYJIbCIi,
aepo30JTiB.

9.1. Emyasbcii — qucnepcHi cucteMH, y sSIKMX 1 AucrnepcHa (asza, 1 aucnepciiiHe
CEpellOBUIIE € HE3MIITyBaHUMHU MDK cO0OI0 piauHamu, ToOTO I/ 1 1/c pi3KO
BiIMIHHI 3a TmoJisgspHicTio. [lomsipHiy pilMHY YMOBHO Ha3WBalOTh «BojJa» (B), a
MEHII MOJSIPHY — «Maciio» (M).

9.1.1.Knacudikanisi emyJnciii: npsimi — maciio y Boai (M/B — I poay) ta
3BopoTHi (II pony) — Boma y macii (B/m ); 9.1.2. IlocusieHHs cTiiikocTi eMyJibCii
BiIOyBa€ThCS 3a IOMIOMOTO0 cTabiizaTopa (eMyJbpraropa), sk MpaBuiIo, I1e
HU3bKOMOIeKyIsipHI [TAP (Muna), Bucokomonekymsipai [TAP (okenatus, canoHin),
110 aJICOPOYIOTHCS HA MOBEPXHI PO3IOLTY, 3MEHIIYIOUH ITOBEPXHEBHUI HATAT.
9.1.3. BaacTuBocCTi eMyJIbCiii: eMymbCii, K 1 KOJOIHI pO3YNHU, BUSBISIOTH TaKi
caMi BJIACTHBOCTI, SK KOaryJsilis, KoallepBailii Ta 1H., ajle MamTh 1 TEBHI
0COOJHUBI:

a) o0epHeHHs (a3 — SBUIIIE MOJISTAE B TIEPETBOPEHHI €MYJIbCIT OTHOTO THITY B
eMYJIbCIFO IHIIIOTO THITY; BUHUKAE IICIIS JOAaBaHHs 10 BIAMOBIIHOT eMynbCii
HAJUJTUIIKY eMyJIbraropa JiUisi eMyJbCii IHIIOTO TUITY; BiATIOBITHO MPABUITY
bankpodTa qucnepciiiHuM ceperoBHIIEM eMYIbCIT CIYTY€E piIMHA, A0 SKOI

E€MYJIbraTop Ma€ CIOPiAHeHICTh
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0) THUII eMYJIbCil MOKHA BCTAHOBUTH 32 BJIACTHBOCTSIMH JI/C: SIKILO €MYJIbCISI HE
3Mouye Tigpo@oOHY TOBEpPXHIO, PO30ABIAETHCS  BOJOK, 3a0apBIIOETHCS
BOJIOPO3UMHHUM OapBHUKOM, TO 1€ MpsimMa (M/B) 1 HABMAKH,

B) 3a KOHUeHTpauicw a/¢p emyincii po3nuisiiore Ha posbasieni (0,1 % Bix
00’emy emynbcii), koHuentpoBati (Bix 0,1-74 % Bin 00’emy, HenedopmoBaHi
chepuuHi KparjiMHU), BHUCOKOKOHIIEHTpoBaHi (Outbmii 74 % Big o00’emy,
nedopMoBaHi Kparuli y BUTJISAI1 MOJiepiB, OJKOJIMHUX CTUIBHUKIB);

r) KoaJjleCleHIlis — CIIOHTaHHE 3JUMAaHHS Kpameib, M0 MOXXE IMPU3BECTH [0
MIOBHOTO PO3IIapyBaHHS €MYJIbCil;

A) (uaokyJsiis — 3BOPOTHHUN TPOIIEC YTBOPEHHS arperariB KparuidH, SKi He
3IUMAIOTHCS, a 30epiraloTh CBOIO  IHAWBIIYaJIbHICTh (TMPOLEC, 3BOPOTHUM
KOaryJsiii);

€) IS OJepPKAHHS KOHIEHTPOBAHUX eMYJIbCili HeoOXiaHI emyJbraTropu
(ITAP), saxi MaroTh

MIEBH1 0COOIMBOCTI: CIUPTH Ta XUpH 3 C < § BUSBJISAIOTH CIA0Ky EMYIBIYIOUY JiIO;
HaWOLIBITY eMYJIBIYI0Uy 3/1aTHICTh BUSIBISAIOTH [TAP 3 C= 10-18;

*K) rigpodinbHo-ainoginbuuii 6ananc (I'JIB) — cniBBigHOIIEHHS TiIpOGUTBHIX
(mosnsapHUX) 1 MINO(PUILHUX (HETOJISPHUX) BIIACTUBOCTEH; €MYJIBraToOpH, K1 Kpale
PO3YUHSIOTHCS Y BOI, CTA0LII3YIOTH MIPSAMIi eMyJibeii (M/B) 1 HABIAKH,

3) KIJIBKICHO eMYJbryl4a 3JaTHICTb Xapaktepu3dyerbcss umciaom [JIb:
emynbratopu (rinpodiabHi, cTeaparu, oneatu) 3 yuciom ['JIb 8 — 18 cTabinizyroTh
npsami emyinbeii, a 3 yucinom [JIb 3-6 (rimpodoOHi) cTabuLTi3ylOTh 3BOPOTHI
eMYJIIbCIi;

K) fIK TBepli eMYJbIraTOpPH, IO YTBOPIOIOTH CTPYKTYpPHO-MEXaHIYHHI Oap’ep,
BUKOPUCTOBYIOTH MTOPOIIIKH;

J) U1 OJep)KaHHS JIKAPCHKUX E€MYJbCId 3aCTOCOBYIOTh OKCHETHIIHOBAHI

HerioHoreHHi [TAP (TBiHH, IITIOPOHIKN);
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M) BB ['JIb 0co0aMBO BUSBIAETHCS Yy SBHINI OOEpHEHHS ¢a3: SKIO 0
eMyJibCli, CTaOUTI30BaHOI HATpid CTeapaToM, JOJaTH COJIi KaJbI[llO, TO
YTBOPIOETHCS] 3BOPOTHA EMYJIbCIs (KalbI[lid cTeapar);

H) 3aCBOEHHS JKUPIB y OpPraHi3Mi BiIOYBAa€ThCS Yepe3 eMYJIbI'YBaHHS ITiJ] BILTHBOM
’KOBU1; PU LOMY 3HUAKYEThCS MDK(}Aa3HUN MOBEPXHEBUM HATAT

1) KOHUEHTPOBAaHI €MyJbCli € MmiHAMH, I SKUX [pUTaMaHHI BJIACTHUBOCTI
emyibciil. ExcTpakopnopanbHe HacCHUEHHSI KPOB1 KHUCHEM 3IIMCHIOETBCS y MHHUX
anaparax (IITY4YH1 JeTeHl); KHCHeBa MiHKa JUIs JIIKYBaHHS BEPXHUX IUXAJTBHUX
NIISAXIB, KA BITHOCUTHCS JI0 TAKUX THITIB KOJOIMHUX CUCTEMA, 110 BiTHOCATHLCS 10
TiH

9,2.Aepo3osi — JHUCHEpPCHI CHCTEMH 3  Ta30NOJIOHUM  JUCIEPCIHHUM
CEpEeIOBHUIIIEM.

9.2.1.Knacudikamis 3a arperatHumM craHoMm a/¢: piaki (Tymanu 3 po3mipom
gactuHoK 70 0,1-10 MkM ) Ta TBepai (aum 3 po3mipom gactruaOK 0.001-10 MKM Ta
AT 3 PO3MIPOM YacTHHOK moHaa 10 Mkwm).

9.2.2.BiacTuBocTeii aepo3oJieil 3yMOBIIeHI Mao0 Audy3i€r0, OpOyHIBCHKHUM
pYyXOM, MaJMMH 3HAYEHHSMU B’SI3KOCTi, TYCTMHHM Ta30BOI0 CEpEOBHINA,
CEeIMMEHTALIIMHOT CTIMKOCTI.

9.2.2.1.Tepmodope3 — pyx 1/} y HaNpsAMKY 3HH>KCHHST TEMIIEPATYPH;
TepMoONpenumiTamiss — 0ocaJKeHHS /() Ha XOJIOJHUX TOBEPXHAX B PE3YIbTaTI
tepmodopesa; ¢porodopes —pyx /¢ y HanmpsMKy CBITIA..

9.2.2.2. 3 ONTHYHUX BJIACTUBOCTEl : OLIBIIT BUPAKEHO CBITIOPO3CIIOBAHHS,
MOB’si3aHE 3 OUTBIIOI0 PI3HUIICIO TOKA3HUKIB 3a7I0MIIEHHS 1/ 1 a/C

9.2.3. MeToau oaep:xKaHHA. Aepo30Ji MOXYTh YTBOPIOBATHCS BHACTIIOK
KOHJIEHCaIii abo aucrepraiiii 1 mpu ix yTBOpeHHI Ma€ OyTH 3HAYHE MMePEeHACUYCHHS
abo0 B cmcTemi TOBWUHHI OyTH 3apoAKd — sapa KoHAeHcarii. Y dapmarrii
3aCTOCOBYIOThH a€PO30JIbHY JIIKAPCHhKY QopMy.

9.2.4.Tlopomiky MOYKHA PO3TIISJIATH SK a€po30Jii 3 TBEPJIOIO JUCIEPCHOIO (Pa30ro

(KOHLEHTPOBAH1 a€pO30J1i).
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9.2.4.1.0cHOBHI BJIaCTUBOCTI NOPOMIKIB:

a) HACHINIHA WIJILHICTH — Maca OJWHHUII 00’€My MOPOUIKY, BUIBHO HACUIAHA y
OyIb-sIKy EMHICTB;

0) TeKydYicThb — OLIHIOETHCS KyTOM HPUPOJHOTO BIAXWIEHHS — KYT, YTBOPEHUU
MOPOIIIKOM, HACHITAHWM Y BHIJISIAI KOHYCA, i TOPU3OHTATHHOIO TUIOIIMHOK; YHM
MEHIIUN KYT BIAXWJIEHHS, TUM OUIbIlIa TEKy4icThb NOpOIIKY; MakcumajibHa
TeKY4CTh IMOPOILIKOIB BiI0YBa€eThCS MpU KyT1 HakioHy 20°

B) po3nujieHHs i ¢uioinu3ania (MepeBelieHHS y CTaH, OJMM3bKUN JI0 PIIKOro) —
PO3IIMPEHHS TOPOIIKY TPU TPOIYBIII HOTO 3HU3Y Ta30M, IO IMOMAETHCS KPi3h
MOPUCTE JHO MUIIHAPA;

r) TPaHYJIOBaHHS NOPOMKIB — IPOIEC IMEPEBEJICHHS IOPOIIKIB Y TPaHYJIH
(arperatu cdepuuHoi ab0 UMWITIHAPUYHOT (QOPMHU); TpaHYIM OUIBII CTIHKI HpH
30epiraHHi, MEHILIE PO3MIIIOIOTHCA, iX 3pyUHO (acyBaTH 1 103yBaTH.
9.3.Cycnens3ii — 11e JUCIepCHI CUCTEMH, Y SKUX JUCIIEPCHOIO (pa3oro € TBepe
TLJ10, @ AUCTIEPCIHHUM CepeOBHILEM — piarHa. YaCTUHKHU CyCTIeH31i Y BOJTHOMY
CepeOBHIIl MAIOTh 3aps]l 1 MOABIMHUIN €NEKTPUUHUH Iap, TOMY 3/1aTHI
COJIbBATYBATHCH.

9.3.1. BaactuBocTi. SIK | 17151 30111B, [UIs CyCIIEH31# XapaKkTepHi ABHINA KOAryJIsiii,
ceauMenTali, cradimizarii. OcoOJMBY pOJIb BiIIrparOTh KOHIIEHTPOBAHI CyCIIEH31T
— MACTH, Y SIKUX BC1 YACTUHKU CUCTEMH MOBOJATH ce0e, K OJTMH BETUKUN arperar.
[TopyiieHHsS] CTPYKTYPH ITiJT II€F0 30BHIMIHUX CHJI JO3BOJISE HATATH Ty Oa)kKaHOi
dbopmu, sSKa 3aTUMIAETHCS MICIS i1 30BHINTHUX CHIT

9.3.2. s cycneH3iii HaHOLIBI IHTEHCHBHUM ONITHYHHM SIBUILEM € BiIOUTTHA
CBiTJIa

10. Kosoigni ITAB - [IAB, 31aTH1 yTBOproBaTH MIilesIpHi cucteMu. Jlo Takmx
cucteMm BigHocsaThes coii BXKK (kaiii onear)

10.1.Knacudgikanis: 10.1.1. 3a crilikicTio - modineHi Ta M10(h0OHI (3BOPOTHI
ta He3BopoTHI 10.1.2. 3a 3paTHicTIO 10 AMcomianii - 10HOTeHH1 (AaHIOHOAKTUBHI —

MUJIa, KAaTIOHOAKTUBHI- JIKUIINIPUIMHOBI COJIl aMOHit0, aMPOTepHi-
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ANKLIAMIHOKHUCIIOTH) 1 HEIOHOTE€HHI — MOX1JHI OKCUY €TUJIEHY 31 CHUPTAMH,
dbenonamu, xupaumu kuciaoramu; 10.1.3. 3a I'JIb - riagpodoOHi emynbratopu (Cs
— Ce); 3Mouytroun 3acobu (C7 — Cg); Mutoui 3acodu (C13 — Cis); TinpoduibHi
emynbratoiipu (Cg — Cig),;

10. 2. KinpKiCHOIO XapakTepucTukoro MinenspHux [IAB € kpuruuna
KoHUIeHTpauisa MinesoyrBopennst (KKM) - monsapua konnentpariisi [IAB, 3a
SIKOIO Y PO3YMHI 3HAaXOAATHCS Y PIBHOBA31 MIIEJIH 3 MOJIEKyIaMu (10HaMHU) 1 pi3KO
3MIHIOIOThCS BIacTUBOCTI po3uuHy [IAB (enexTponpoBiAHICTh, MOBEPXHEBUN
HATST, OCMOTHUYHUN TUCK, TOKa3HUK 3aJIOMJICHHS, CBITJIOPO3CIIOBaHHS, MUIOYa
3/1aTHICTH Ta 1H..). 3HaueHHss KKM o0epHeHO mpornopiiioHaabHO YMCITy aTOMOB
KapOony.

10.3. Couaroditizamisi (Ko/10i1He PpO3UMHEHHS )- TIPOLIEC MIABUIIIEHHS CTIMKOCTI
30J110 TP JoAaBaHH1 HeBeanKkoi KiibkocTi BMC a6o xonoinnoro ITAP a6o
MABUIICHHS PO3YMHHOCTI 30JI10 TIPU ToAaBaHH1 KonoigHux [1AP ..

10.4. Cencubinizanin — nmporec 3HWKEHHS CTIMKOCTI 30110 TP. J0aBaHH1
HeBeJInkol kinbkocTi BMC abo komoinaoro [TAP.

10.5. Skmio y po3unHHUKY Milena konoigHoro [TAP mae nactynny 6ynoBy:
NOJISIPHI Tpynu 00epHEH1 y 01K PO3YMHHHUKA, 4 PAJNKATIN — BHYTPh MIIIEH, TO

TaKUM PO3YMHHHUKOM CIIYI'y€ BOJa

TecToBi 3aB1aHHA

1./l BU3HAYCHHS IHTCHCUBHOCTI CBITJIA, PO3CISTHOT'O KOJIOITHUMH YaCTHHKAMH,
BHKOPHCTOBYETHCS PIBHSIHHS

A.Pennes

B.JlamGepTa-bepa

C.binrama

J.EiHmreiina
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E.Ilyasennsa

2.3a npaswiioMm ynbue-I"apai Ha Koaryno4y it 10Ha-KOAryJsiHTa BIJIUBAE:
A.3apsan ioHa

B.Po3Mip ioHa

C.AncopOoBaHICTh

J.31aTHICTH 70 rigpaTalii

E .Tlonsipu3oBHICTH

3.5lkuit 3 eneKTpoiTIB HEOOX1THO BUKOPUCTATH SIK CTaOUI3aTOP, 1100 3011
OepIHCHKOI Ja3ypl MaB HEraTUBHI 3apsKEH] TPaHyJIN:

A. K4[F€(CN )6]

B. FeC|3

C.KCl

I[.FE4[F€(CN)6]3

E. Ks[Fe(CN )¢]

4.OCMOTHUYHUHN THCK € BOXIMBOIO XapaKTEPUCTHKOO OI0JOTIYHUX pianuH. BraxiTs,
B SIKOMY 3 HaBEJICHUX PO3UYMHIB OCMOTUYHHI THCK Ma€ HeCTasle 3HAUCHHS ?
A.301b XJI0pUY Cpibiia

B.Iimroko3a

C.Kansiito cynbdar

J.Hatpiro xmopun

E.Marsito cynbdat

5.I'emapuH — aHTUKOATYJISHT TIPSIMOT 111, SKUI 3HWKYE 3TOPTAHHS KPOBi Ta
TIPOTH Ii€ TPOMOOYTBOPEHHIO. Foro Jiis 3acHOBaHA HA SBHIII:
A.“KonoigHoro 3axucty”

B.Cunepesicy

C.Tikcotpomii

J.MinenoyTBopeHHsI

E. 3BuKkanus 301110
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6.Ha eTukeTkax neskux JIKapchKUX mpenaparis icHye Haanuc: “Tlepen
BXKUBaHHAM 300BTaTu!”. Lle monepemxkeHHss 00yMOBIEHO:
A.CenuMeHTariero

B.Koarysiiero

C.PO3YMHHICTIO AUCTIEPCHUX CUCTEM

J.Hepo34nHHICTIO AUCTIEPCHUX CUCTEM

E. Onanecueniiero

7.Tiapo3oi cipku, XoJecTeprHy, KaHi(osi OTPUMYIOTh HIISXOM JI01aBaHHS
CHMPTOBUX PO3YMHIB IUX PEUOBHH 10 BOAH. SIKHi METOJI MIPH LIBOMY
BUKOPHCTOBYETHCS?

A.3amMiHa pO3UYMHHHUKA

B.XiMIyHa KOoHIeH callls

C.Konuencariis 3 napu

J.MexaHluHe qUCTIEpTyBaHHS

E.Ilenrusarnis

E.YoTupboxBapiaHTHOIO

8.PiBHSHHS BHM3HAYEHHS IHTCHCHBHOCTI CBITJIa, PO3CISHOTO KOJIOITHUMHU
JaCTUHKAMHU, MA€ Ha3BY:

A.Pennes

B.JIam6epra-bepa

C.biarama

J.EnHmreiina

E.Ilyasenns

9.3anexxHICTh KOAryo04oi i 10Ha-KoaryJsiHTa BiJl 3apsy 10Hy Ma€ Ha3BY:
A.lllympre [apmi

B.HproToHa

C.Hepucra

J.Enmreitna

E.Mixaeiic - MeHTEH
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10.51kwuii 3 enekTpoiTiB HeOOXITHO BUKOPHUCTATH SIK cTa0lIi3aTop, Moo 30116
OepItiHCHKOT Ma3ypl MaB MO3UTHBHO 3aPSIKCHI TPaAHYJIH:

A.FeCl3

B.K4[Fe(CN)g]

C.KCI

J.Fes[Fe(CN)s]3

E. Ks[Fe(CN)g]

11.0cMOTHYHHUH THCK € BOKJIMBOIO XapaKTECPUCTUKOIO OIOJOTTYHUMX PIIUH.
BkaxiTh, B IKOMY 3 HaBEJICHUX PO3UYHHIB OCMOTHYHHUI THCK Ma€ HECTalle
3HAYEHHS?

A.30ib Hoauay cpibia

B.['mroko3a

C.Kans1ito cynbdar

J.Hatpiro xmopun

E.Marsito cynbdat

12.3016 Al(OH)3 otpumainu 06pookoio cBixkopurotosiacHoro ocaxy Al(OH)s
HeBenukoro kipkicTio HCI. Slkum criocoboM oTprmanu 305167

A.XiMiuHa nenTusanis

B.XiMIuHa KOHIEH ALl IS

C.IIpomuBaHHS PO3YMHHUKOM

J.MexaHI4uHe qUCTICpTyYBaHHS

E.®Di3snyna xoHgeHcaris

13.130enexTpuyHa TouKa Oinka gopiBHIoe 5,7. [Ipu sikomy 3HaueHHi pH makpoion
OlIKa pyxaeTbes 10 aHoaa?

A7,0

B.5,0

C57

n.4,0

E4,7
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14.]J10 K0JIOiTHO-AUCTIEPCHUX BITHOCATHCS CUCTEMH, PO3MIP YACTUHOK SIKHX
3HAXOJIUTHCS B MEXKAX:

A10°-10"m

B.107 - 10%*m

C>10%wm

N.<10°%wm

E.10°-10%m

15.IET 6inka nopisHtoe 8,3. Ilpu sxomy 3HauenHi pH enektpodopernuna
PYXJMBICTh MaKpOMOJIEKYJIM OUIKa JOPIBHIOE HYJIIO?

A8, 3

B.7,0

C.11,5

n.2,3

EA4,7

16.JIikapchKi mIpenapaTy IUMe30J1b, T111030J1b, IIPOME30JIb Ta 1H. CKIaAal0ThCs 13
YACTHHOK KOJIOITHOTO pO3MIpy Ta ra30BOr0 JAMCIEPCIHHOTO cepenoBuia. Taka
Jikapchka opMa HA3UBAETHCS

A.Aepo30ib

B.Ilina

C.Emynscis

J.Cycnensis

E.Ilacta

17.KoHIeHTpalli0 €THJIOBOTO CIIUPTY B JMEAKUX JIKAPChKUX (PopMax 1 HACTOSTHKaX
BH3HAYAIOTh PehPaKTOMETPUUIHO. 3 IIEI0 METOIO BUMIPIOIOTH:

A.Tloka3HUK 3a71OMJIEHHS PO3YUHY

B.KyT o6epranHs MIOMMHN MOJISIPU30BAHOTO CBITIIA

C.KyT moBHOT0 BHYTPIITHKOTO Bifj00Opa- >KCHHs TMPOMEHS CBITIIa

J.KyT naginas npoMeHs CBiTJIa

E.KyT 3anomieHHs MpoMeHs CBITIa
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18.5xuit OCMOTUYHUN TUCK MAIOTh PO3-YMHHU JIIKIB, 1110 3aCTOCOBYIOTh B MEIUIIUHI
SIK 130TOH14YHI J10 KpOBi?

A.740 - 780 kIla

B.420 - 448 xIla

C.900 - 960 kIla

J.600 - 670 kIla

E.690 - 720 xI1a

19.V menuuumHi 1u1s TIKyBaHHS IIKIPHUX XBOPOO 3aCTOCOBYIOThH NAcTH. J{o sikoro
KJIaCy JTUCTIEPCHUX CUCTEM HaJIeXaTh Ma- CTH?

A.Cycniensii

B.Emynbcii

C.Ilopomku

J.Ilian

E.Aepo3omi

20. 17151 301IBIIIEHHS CTIMKOCTI KOHIIEHTPOBAHUX €MYIILCIN 10 HUX 107a0Th [TAP
ta BMC, kotpi €:

A.Emynbratopamu

B.AxkTuBatopamu

C.Karanizaropamu

JI.Po3unHHUKaMu

E.Ilornmunayamu

21. Ha 6i010CTyHICTh IOPOIIKY BIUITMBAE CTYIIHb MOAPIOHEHOCTI pEUYOBUHH,
MIPOIO SIKOTO €:

A.JluctiepcHICTh CHCTEMHU

B.KoHuenTpairiss peqoBHHI

C.06’em 9acTHHOK

D.Maca yacTuHOK

E.Il{U1bHICTS PO3UUHY

22.3aneXXHICTh IHTCHCUBHOCTI CBITJIa, PO3CITHOTO KOJIOITHUMH YaCTHHKAMH, BiT
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iX KUJIBKOCTI Ma€ Ha3BY PIBHAHHSL:

A Pennes

B.JIam6epTa-bepa

C.binrama

D.Eiinmreiitna

E.Ilyazeiins

23.B ueHTpi Mille  po3TalIOBaH1 MIKPOKPHUCTANIM BaXKKOPO3UMHHOI CTIONYKH, SIKI
YTBOPIOIOTH:

A.Arperat

B.ludy3Huii map npoTuioHiB

C.I'panyny

D.Illap nmoTeH1ian0yTBOPIOIOYUX 10HIB

E.AncopOuiitauii map npoTuioHiB

24 YuMm xapakTepu3yeTbcs OPOYHIBCHKUN PYX YaCTUHOK TUCIIEPCHUX CUCTEM?
A.CepenHiM 3CYyBOM.

B.Koedimientom nudys3ii.

C.lIBuakicTro cequMeHTarlii.

D./I3eTa-noTeHIiaIOM.

E.IlIBuaKiCcTIO KOATryJISIIi.

25.5Iky Ha3By Ma€ MPOIIEC CaMOJIOBUIBHOTO 3JTUIIAHHS Kparieib Y eMyJIbCisax?
A Koanecuentis.

B.®nokynsiis.

C.CeaumeHnrartis.

D.®notariis.

E.Koarymsmis.

26.Y BIAMOBIMHOCTI 0 Teopii mBHIKOI Koarynsiii CMOITYyXOBCHKOTO MPOIIEC
KOAryJisiiii OMUCY€ThCS KIHETUYHUM PIBHSHHSAM. . .

A.Jlpyroro nopsiaky

B.HynboBoro nopsiaky
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C.Ilepworo nopsaky
D.Tpetboro nopsiaky
E.JlpoGoBoro nopsaxky
27 .51k Ha3UBa€THCS MMOCUJICHHS KOATYJIFOYOT [T CyMillli €JIEKTPOJIITIB :
A.Cuneprizm
B.AnTarosizm
C.AIUTUBHICTD
D.Peonexkcis
E.®opetuzm
28.3a npasuiom llynbie-I"ap/i Ha MOPOTrOBY KOHIIEHTPAIIIIO €JIEKTPOJIiTa
BILJIMBAE:
A.3apsy iona
B.Po3mip ioHa.
C.Ancop6oBaHicTh
D.3natHicTh 10 TiapoTaltii
E.Ilossipi30BHICTH
29. Po3unH MICTUTB CyMilll OUTKIB: TJIOOYJIiH, aTbOYMIH 1 KOJIareH, 130eIeKTPHUYH1
TOYKH SKUX JOPIBHIOWOTH BianosinHo 7,0; 4,9 ta 4,0. IIpu sxomy 3nauenHi pH
MOXKHA BUIUIUTH aTbOyMiH?
A.49
B.7,0
C.4,0
D.4,4
E.4,2
30.J1o sxoro enekTpoaa Oye mepeMinlyBaTUCS YaCTHHKA O1JIKa Tpu
enexTpodopesi, AKIIO HOoro i30eeKTpuyHa Touka nopisHioe 4,0, a pH po3unny
CTAaHOBUTH 5,07
A.Jlo aHoma

B./lo katoma
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C.Crmouatky 10 KaTojia, a moTiM — 710 aHOAa

D.Cnouatky 10 aHOAA, a MOTIM — JI0 KaTo1a

E.He Oyzne nepemiuryBaTucs

31.301b rigpokcuny bhepymy (I1I) 3apsmxennii mo3suTuBHO. BraxiTh HOH, sIKUA
Mae€ M0 BITHOIIEHHIO JI0 HhOI'0 HAMEHIIUNA MOpIr KoaryJsiii:

A.SO42';

B.CI;

C.Cu%,;

D.Na*;

E.J

32.I1pu npoxoKeHH1 CIPSIMOBAHOTO IMyYKa CBITJIa KPi3b PO34UH 305110 MnO>
BiJI0yBA€THCS SIBUIIIE:

A.CBITII0pO3Cit0OBaHHS;

B.31momiaenHs cBiTia;

C.Iatepdepenttis cBiTia;

D.Binburrs cBiTna;

E.OntumanpHa aHI30TpOMIs

33.B nabopaTopii 0OTpUMaHO KOJOIMHUN PO3YMH JIIKAPCHKOT pEYOBUHU. 3 SIKOIO
METOI0 /10 HhOTO JI0JJal0Th BUCOKOMOJIEKYJISIPHY ~ PEYOBHUHY:

A.Jl11s migABHINEHHS HOT0 CTIMKOCTI;

B.Jli1st moHMKEHHS HOTO CTIMKOCTI;

C.Jlns koarymsiii KOJOIMHOTO PO3YHHY;

D.Jlns koasteceHIlii KOJ0iqHOTO PO3UHHY;

E.Jlst cenumenTalii KOJIOiTHOTO PO3YHUHY

34.Koarymioroda 3i0HICTh €JIEKTPOJIITIB MO BITHOIICHHIO JI0 JICIKHUX 30J1iB
3MEHIyeThCs y Takiid mociimoBHOCTI: (NH4)3sPO4, (NH4)2SO4, NHiNO3. Axuii
3HAK 3apsiy Ma€ KOJOiMHa YacTUHKA?

A.ITo3uTUBHUM.

B.Bix’emuunii.
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C.He mae 3apsny.

D.EnextpoHeiTpanbHuil.

E.Cnouarky He Mae 3apsily, a IOTIM CTa€ B’ €MHUM.

35.KpoB MICTUTB, K OJHY 13 CKJIAJJOBUX PEUOBHH, EPUTPOIIUTH, PO3MIP SIKUX M€
nopsanok 10°m. J{o sxoro Turmy aucrnepcHux CUCTEM CJIiJ] BITHECTU KPOB?
A.MikporeTeporeHHa CUCTEMA;

B.I'omorenna cucrema;

C.I'pybonucnepcHa cuctema,;

D.KonoigHoaucnepcHa cucrema;

E.I'ereporenna cucrema.

36. B MenuiuH1 AJ1s JIKYBaHHS MIKIPHUX 3aXBOPIOBAHb 3aCTOCOBYIOTH MacTH. [0
SIKOTO KJIaCy JUCTIEPCHUX CUCTEM HAJIS)KHTh JJaHa JTiKapchbka Gopma?
A.Cycriensiit

B.Emynbciit

C.Ilopomikis

D.ITin

E.Aepo3oii

37.I'iapo3odti cipku, XolaecTepuHy KaHipor 01epKyOTh, 10Jal0Ul CIIUPTOBI
PO3YMHU IIUX PEUYOBHUH J0 BOJH. SIKMM METOAOM OJIepKaHi JaH1 30J1i:
A.3aMiHOI0 PO3UMHHUKA;

B.Peaxkitiero moaBiitHOr0 0OMIHY;

C.Peakui€ero rigpomizy;

D.KonneHcarieto 3 mapu;

E.Peaxitiero OKuCIIeHHS

38.baraTo nikapchKUX MpenapaTiB € TUCTIEPCHUMH cUCTeMaMH. /[0 sIKoTo TUIy

JTUCIIEPCHUX CHCTEM HaJIe)KaTh €MYJIbCIi?

AP-P
BP-T
CT-T
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D.T-P

EI-P

39.biku BiAIrparoTh BEJIMKY POJIb y MpOLEcax KUTTeASUIbHOCTI. [IpH sikomy
3HaueHH1 pH enekTpodopeTruHa pyXoMICTh KeJIaTUHY JTOPIBHIOE HYIIO
(130eeKTpuyHa TOYKA KEeJaTUHY JOPIBHIOE 4,7)

A47

B.7,0

C.14,0

D.55

E.94

40.Sxuii MmeTon € (hapMaKOIIEHHUM JIJIs1 BU3HAUCHHS MOJICKYJIIPHOT Macu
BUCOKOMOJIEKYJISIPHUX PEYOBHUH?

A.Bicko3umerpis

B.OcMmomerpis

C.Kpiomertpis

D.EGymiockomnis

E.IloteHmiomerpis

41.Tlopomurku, rpanyiu, TabIeTKH cKiIaaaroTh 10 80% roToBuX JiKapchkux Gopm
Cy4yacHO1 perentypHu. 31 30UTbIIEHHSIM JUCTIEPCHOCTI MOPOIIKIB 1X
azcopOyroua Jist

A.3061inbmyeTnes

B.3menmyerscs

C.He 3MiHIO€TBCS

D.3Hukae

E.Higoro 3 mepeniueHoro

42.Ha eTukeTkax JesKUX JIKapChKUX Mpenaparis € Hamuc: “llepen BXKUBaHHIM
30oBTatu!”. lle monepemxeHHS 00yMOBIEHO

A.CenumMeHTarriero

B.Koaryisiiero
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C.PO34MHHICTIO JUCHIEPCHUX CUCTEM

D.Hepo34nHHICTIO JUCTIEPCHUX CUCTEM

E.Hiuum 3 nepeniueHoro

43.CUHTETHYH1 BUCOKOMOJIEKYJISIPHI CTIOTYKH KOHTAKTHUX JIIH3 HAOPAKAIOTh Y
BOJIOTOMY cepeAoBuIIl oueid. HaOpskiuit Matepian JIIH3 Ma€ NEBHY KUIbKICTh
BoaM . Lle mpukmnaz

A.O6MmexeHoro HaOpsiKaHHS

B.HeoOMmexeHnoro HabpsikaHHS

C.CuHTeTH4HOro HaOpsSKaHHS

D.KineTnuHoro HaOpsikaHHs

E.AnresiitHoro HaOpsikaHHs

44 Tlpu npuitoMi MIKCTYypy HEOOXiHE TOYHE J03yBaHHs. [ 30UTbIIeHHS
CTIAKOCTI 10 CyCIIeH311 J01at0Th

A.XKenatun

B.Hatpito xmopun

C.I'mroko3y

D.Eranon

E.Higoro 3 nmepeniuyenoro

45.Y (apmariii 4acTo 3aCTOCOBYIOTH Taki JiKapchbki hopmMu, Ak cycrensii. o
SKOTI'O TUILY HAJIEKUTh 1l TUCIIEpCHA cUcTeMa?

A.T-p

B.I'-r.

C.I'p.

D.P-p.

E.P-r.

46.51k HA3UBAETHCS SBUIIE MIACUICHHS KOATYITIOIYO] JTii eIeKTPOJIITIB y CyMini?
A.Cuneprizm

B.AHTaronizm

C.AIUTUBHICTH
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D.Cunepesuc

E.Tikcorpomnis

47.B 0CHOBI SIKOTO METO/y aHAJII3y JISKUThH SIBUIIIE 3aJJIOMJICHHS CBITJIa HA MEXI1
MOJIUTY IBOX MPO30PUX CEPEAOBUILL?

A.PedpaxTomerpis

B.Konaykromerpis

C.KynonomeTpis

D.ITonsipumeTpis

E.TypOinumerpis

48.51xe piBHSHHS 3aCTOCOBYIOTH JUISI PO3paXyHKY OCMOTHYHOTO TUCKY PO3UHHIB
BHUCOKOMOJICKYJIIPHUX PEYOBHH?

A.T'amnepa

B.Baut-T odda

C.Hepncra

D.ITetepca

E.Dika

49.KucHeBa TmiHKa 3aCTOCOBYETHCS IS JIIKYBAaHHS BEPXHIX TUXATbHUX NUIIXiB. Jlo
SKOTO BUAY KOJOIIHUX CUCTEM BOHA BITHOCUTHCS?

A.Ilina

B.Cycniensis

C.Emynbcis

D.ITacta

E.Ilopomok

50.Merton, sikuii monsirae y BUAaJICHHI HU3bKOMOJICKYJIIPHUX JTOMIIIOK 3
KoJoimHuxX cucteM 1 pozunHiB BMC nursixom qudysii yepe3  HamiBOPOHUKHY
MeMOpaHy Ha3UBAETHCH...

A Jliami3

B.EnexTponiani3

C.VuerpadinsTpariis
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D./lexaHTaris

E.KomneHcaniitnuii niani3

51.5ki yacTuHKYU Mitenu, OyoBa K01 300pakeHa GopMyIoro

{m(AgCl) nAg" (n-X) NO3-}* XNOgs", 3HaxoaaThcst B qudy3iiiHOMY 11api?
A.NO3

B.AgCl

C.Ag"

D.AgCli Ag*

E.Ag" i NO3

52.I130enexkTpuyHa Touka Ouika nopiBHIoe 5,7. [Ipu sikomy 3HauenHi pH mMakpoion
OUIKa pyXa€eTbesl 10 aHOY ?

A.7,0

B.5,0

C.5,7

D.4,0

E.4,7

53.B komnoinHi npenapaT apreHTyMy (IIpOTapros, KoJaproi) J01al0Th
BUcoKoMoekyJsipHi cionyku (BMC) nnst 30inbIeHHst  CTIAKOCTI 301€H.
3naraicte BMC 3axumiaTu 30,16 BiJl KOArysilii BA3HAYAIOTh:

A.3axycHUM YuCIOM.

B.Iloporom koarysmsitii.

C.BennunHoI0 eNeKTPOKIHETUYHOTO TTOTCHITIATY

D.BeanunHoo e1eKTpoTEPMOATHAMIUHOTIO MOTEHIIIATY
E.EnexktpodopeTHIHOIO PYXJIHUBICTIO

54.ITpu 60poTHOI 3 MTOKOM BUKOPUCTOBYIOTH PO3YWH MOJITTIOKIHY Po3unnn
BHCOKOMOJIEKYJISIPHUX CIIOTYK OJEPXKYIOTh:

A.Po3unHeHHSM y BIANOBITHOMY PO3UMHHHUKY.

B.Peakiiero momimepu3zariii.

C.Peaxuiero nonikoHaeHcarii.
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D./lucniepryBaHHSM.

E.Ilentuzauniero.

55.1loHOM KoarynsaTopoM OyJie Ta 4YaCTHHKA, KA Ma€:
A.3apsa npoTUiIexKHUH 10 3apsy rpaHyIu

B.3apsin onHakoBUil 3 3apsAI0M rpaHyIu

C.3apsin oHaKOBUH 3 MOTEHIIIAIBUBHAYAIbHUMU HOHAMHU
D.3apsa npoTuiiexxHui A0 MPOTUIOHIB aICOPOLIIMHOTO mapy
E.3apsin onHakoBwmii 3 3apsaoMm siipa

56.BkaxxiTh 1OH 3 HAMOLIBIIEIO KOATYIIOI0YOI0 J11€10 HAa MO3UTUBHUIN
(dapmakoneitHui 30J1b ATOMIHIIO:

A.Cynbdar

B.ﬁomm

C.Xnopun

. Bpomin

E. Kanii

57. Braxith apsa ¢papMaKkoIeHoro 30110 0epIiHCHKOT J1a3ypi, SKIO0

CIIOCTEPITaeThCs MIAHOM HOTO M0 Kanuisipax GpiuIbTpOBaIBHOTO MAIIPITHO:

A. Tlo3utuBHUHT

B. Heratusnuit

C.HynboBuit

. 3apsi 130€1eKTPUIHOTO CTaHy

E. 3apsa nopiBatoBas pl

58.Koarymsitis 30J1iB i i€ eIeKTPOJIITIB BU3HAYAETHCS 3araJIbHUM ITPaBUIIOM

A.llynene — Tapgai;
B.Appeniyca;
C.droxmo — Tpayoe;
D.Bant -T'odda;
E.I'i66ca.

59.Cenumenrartis ne:
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A.Tlpornec ocamxeHHs YaCTUHOK AUCTIEpCHOT a3 B piAKOMY abo0 ra3omno1ioHOMY
CepeOBUIIII M JIEI0 CUIT TSXKIHHS;

B.IIpouiec 3munanHs 4aCTUHOK JUCTIEPCHOI (Da3u B pIIKOMY CEpEIOBUIIII 3
YTBOPEHHSM arperaris

C.IIponec 3nmunaHHs YaCTUHOK AUCHEPCHOI (ha3u Mij JI€I0 PO3UUHIB €IEKTPOTITIB;
D.VKkpynHeHHs! YaCTUHOK y PIAKOMY CEpEeOBHILL];

E.JloButbHUY mIpo1iec po3ApiOJICHHS YaCTUHOK JUCIIEPCHOI (pa3u B pimkomy abo
ra3zornoAi0HOMY CepeIOBHUIII i 1€ CJICKTPUYHOTO CTPYMY.

60./1151 KOJOIHUX PO3YMHIB XapakTepHe CBITIOpo3cisHus. Moro inTeHCHBHICTH
BU3HAYAETHCS PIBHIHHSIM:

A.Pennes;

B.JIenrmiopa;

C.HepHcra;

D.I'100ca;

E.OctBanpna.

61./{51s BU3HAYEHHsST B’SI3KOCTI MOKPOTHHHS, 1110 MicTuTh BMC, noctaTHbo
BUMIPSITH TUTBKH BITHOCHY B’SI3KICTh PITUHH, SIKA XapaKTEePU3YEThCS:
A.BigHomeHHSM a0COMIOTHOT B SI3KOCT1 pO3UMHY JI0 B’SI3KOCTI PO3YMHHHUKA
B.I'pann4yanM 3HaYEHHSIM MPUBEACHOI B’ A3KOCTI PO3UMHY TIPU KOHIIEHTpAIlii, 110
psIMY€ 70 HYJIS

C.PizHuiero B’sI3KOCTEH PO3YMHY Ta PO3ZUMHHHUKA

D.BigHomeHHsAM BIZHOCHOT B’ I3KOCTI PO3YHMHY 10 MacOBOi KOHIIEHTpaIlii
PO3YHHY

E.BigHomeHHSIM BITHOCHOI B’3KOCTI PO3UHUHY J0 MAacOBOI YaCTKU PO3UUHY
62.Y BupoOHUITBI (hapMIIpenapaTiB 3aCTOCOBYIOTh OKCUETHIIHOBAH1 TOX1THI
edipiB xupauX KucioT (ITAP), nns skux B AOCTaTHRO KOHIICHTPOBAHUX
PO3YMHAX CIOCTEPIra€ThCS KOJOITHE POZUMHEHHS, SIKE€ HA3UBAETHCS :
A.Comnrob6unizairis

B.Cencuburizarisg
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C.Cuneprizm
D.Konoiguuii 3axuct
E.Cunepesuc

63.11pu nomaBaHH1 CyMili JITIMA Ta KadbL1d XJIOPUJIIB 10 30JI10 JIIKAPCHKOTO

3aco0y CHOCTEepirajJoch MOCUJICHHS KOAryIOYOoi Jii CyMillli, sSIke Ha3UBAEThCS:

A.Cuneprizm

B.AHTaronism

C.Como0inizarris

D.Konoinauii 3axuct

E.IlenTuzaris

64.11pu nomaBaHH1 CyMillll aJlFOMIHIM HITpATy Ta Kaiii cyabdaTy 10 30510
JKapChKOT0 3aC00Y CIOCTEPITa€ThCs MOCTa0ICHHS KOaryJIroruoi Jii , sKe
HA3UBAETHCS:

A.AHTaroHizm

B.Ilentuzaris

C.Cuneprizm

D.ADuTuBHICTE

E.Ceuncuburizamis

65.3 MeTOI0 MOKpaIIeHHs BIUITMBY O10JIOT1YHO aKTHBHOT pEYOBUHU Ha 0CEPEIOK
ypaKeHHS 5K JIIKAapChKi GOPMU BUKOPUCTOBYIOTH eMYJIbCii, III0 MOXKYTh
OyTH BUTOTOBJICHI TOAPIOHEHHSM PIIKUX PEUOBUH y PIIKOMY cepeqoBuii. Sk
Ha3WBaIOTh 1IeH mporiec?

A.Tucniepraiiieto

B.Konaencartiero

C.CenumeHTarlti€to

D.ITentuzartiero

E.Koarymsiero

66.KomoinHuii 3aXUCT — 1€ MIBUIIICHHS arperaTUBHOI CTIMKOCTI KOJOITHUX

PO3UYMHIB. SIKUM NIISIXOM 31MCHIOIOTH KOJIOTTHUM 3aXUCT?
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A.JlonaBaHHSM BUCOKOMOJIEKYJISIPHUX CIIOTYK

B.30u1bIIEHHSAM CTyIEHS iX AUCHIEPCHOCTI

C.3MEHILIEHHAM CTYNEHs iX TUCIEPCHOCTI

D.JlonaBaHHSIM €IEKTPOIITIB

E.3MmeHIenHsaM KoHIIeHTpalii 1ucnepcHoi da3u

67.CrapinHs LIKIpH JIFOAUHU BiI0YBAa€ThCA B pe3yNbTaTl YUIIIBHEHHS CTPYKTYPHU
CITKU JparjiB 3a paxyHOK BHJUIEHHS piAKO1 ¢a3u. Sk Ha3uBaroTh 1ei npouec?
A.Cunepesuc

B.Koamepsarris

C.Koarymsis

D.Tukcotporis

E.BucomtoBaHHs

68.51ky 3 popmyn matume mirnena 300 apreutym (I) oauay, 1Mo oaepKaHuil 3
po3uuniB AgNO3 Ta KI 3a nHapnmumiky apreatym (I) mitpary?

A {m[AglInAg*(n-X)NO3 }* x NO3

B.{m[AgI]nK" (n-x)I"}*+ xI’

C.{m[Agl]n I- (n-x) K'}*- x K*

D.{m[Agl]n NOs™ (n-x) Ag"}*- x Ag"

E.{m[Agl]n Ag" (n-X) I'P*+ x I

69.EnexTpokiHETHIHUH MTOTEHIIIAM € MIpOIO 3apsiay OUIKiB, JIEHKOIHUTIB,
eputponuTiB. Ha sikiif Mexi BHHUKAE €IEKTPOKIHETUIHUM MTOTEHITiam?
A.I'panyna — qudy3uuii map

B.Arperar —moTeHIliaJIBU3HaYaJIbHI HOHH

C.Snpo — ancopOmiitauii map

D.Minena — qucrepciiiHe cepeoBHIIe

E.SAnpo — nudy3amii map

70.KpoB, sika € TUTIOBOIO KOJIOITHOIO CUCTEMOIO, 3/1aTHA 10 3TOPTaHHS, 110
MPUBOJUTH 10 MIHIMaJIbHOI KpoBOBTpaTu. Lle 00yMOBJIEHO 3/ITaTHICTIO

KOJIOIIHUX YaCTUHOK J10:
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A.Koarynsuii

B.lecopOrist

C.Koresis

D.Anresis

E.3mouyBanHs

71.B 0cHOBI1 BIIMIHHOCT1 IUCTIEPCHUX CUCTEM BiJl ICTHUHUX PO3UHHIB € TOJyOyBaTe
CBITIHHS KOJIOTIHMX PO3YHMHIB HA TeMHOMY (poH1 pu O0KoBOMY ocBiTIeHH. Lle
SIBUIIIC MA€ HA3BY:

A.Onanecueniris

B.Emicis

C.XeMUTIOMIHECIICHITIS

D.®nyopecueHiris

E.Po3scitoBanus

72.ITpoBi30p BHBYAB BJIACTHBOCTI OKPEMHUX KJIACIB JUCIIEPCHUX CUCTEM - aepO30JIi
SIke onTHYHE SBUILIE XapaKTEPHE JIJIs JAHOTO KJIACy AUCIEPCHUX CUCTEM?
A.CBITIIOpO3CITHHS

B.CaiTnonornuHanHs

C.Omanecuenuis

D.CBiTi10B110UATTS

E.Caitno3anomieHHs

73.11pu moBUTEHOMY BBEJICHH1 €JIEKTPOJIITIB B M’ s130B1 TKAHUHU 200 KPOB JIFOIUHU
JIOKaJILHOT'O MepeOUTBIICHHS TTIOPOrOBO1 KOHIICHTpPAIIil €JICKTPOJIITY HE
BiIOyBa€EThCH, 1 KOAryssiisi 6iocyOCcTpaTy He HacTae. SBuIle HA3UBAETHCA
A.3BHUKaHHSM 30110

B.Konoinaum 3axuctom

C.IlenTu3armiero

D.“IIprxoBaHO0” KOATYJISIIEO

E.Cencubunizauiero

74.01uH 3 HAPO3MOBCIOHKEHUX METO/IIB KJITHIYHOT'O aHaJ3y KpOBi, OCHOBaHUM
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Ha BUMIpIOBaHHI MIBUAKOCTI OC1TaHHS €pPUTPOLIUTIB (ILIOE), noB’si3aHwuii 3
TOCIIIKEHHIM

A.CenuMeHTalliiiHoi CTINKOCT1 KPOBI.

B.AncopOuiitHoi 31aTHOCTI (POPMEHUX E€JIEMEHTIB KPOBI.

C.Po3MmipiB (hopMeEHUX €E€MEHTIB KPOBI.

D.ArperatuBHOi CTIHKOCTI IJIa3MH.

E.OcMOTHYHOTO THCKY KPOBI.

75.11pu BUTOTOBJICHH] PIAKHUX JIKAPCHKUX (OPM JIs MiABULIEHHS PO3YMHHOCTI
OKpEMHUX KOMITOHEHTIB JIOAAI0Th KOJIOIHI TOBEPXHEBO-aKTHBHI pEYOBUHU. SIKe
¢b13UKO-XIMIUHE SBUIIIE JICKUTh B OCHOBI 1ILOTO TIpoLieCy?

A.Como6utizaris

B.Koarynsmus

C.ExcTpakiis

D.Audy3zis

E.CennmenTartiis

76.J11s1 aHaI13y YUCTOTH aHTHOIOTHKIB 3aCTOCOBYETHCS (hapMaKOTIEHHUN METOI,
AKUM 0a3yeThCs HAa pPycl YACTUHOK JUCTIEPCHOT (pa3u B CTAIOMY €JIEKTPUYHOMY
noui. Iei MeTon Ha3WMBa€ThCA:

A.Enextpodopes

B.EnekTpoocmoc

C.DinbTparis

D.dudys3is

E.AncopOris

77.®DapMarieBT 10 304110 cpibiia XJIOPUIY J10JaBaB CICKTPOJIT HEBETUKIUMHU
MOPIISIMH, TIPY I[OMY KOATyJIAIlis HACTaJla TPH  OLIBIIN KOHIICHTpAIIil
€JIEKTPOJIITY, HIXK MPU OJJHOPA30BOMY Horo nonaBanHi. Lle sBuie mae Ha3By:
A.3BUKaHHSA 30J110

B.AnTaronizm

C.Cineprizm
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D.AnanuTUBHICTD

E.3H1mKeHHs 4yTIuBOCTI

/8.BUIbHOIMCIIEPCHUMH CUCTEMAMM €:

A.Emynbcii

B.Masi

C.ITian

D.T'ent

E.[lactu

79. Ilpouec cTapiHHS KOJIOIAHUX CUCTEM MAa€ Ha3BY
A.Cinepesic

B.Ilenrru3aris

C.Habyxanus

D.I'eneyTBopeHHs

E.TukcorpTmis

80.ITix miero eneKTpoIiTiB BiiOyBaeThes mporiec BuaieHHs BMP 13 po3uuny,
IpoIeC Ma€ Ha3BY:

A.BucontoBanHs

B.HaGyxanns

C.CeaumeHTariis;

D.Arperaris;

E.Koarymsis

81.[locuneHHs KOAryIOK0Y01 /i1 OJHOTO €JEKTPOIITY NP A0JaBaHHi 1p. [HIITOTO
Ma€ Ha3BYy:

A.Cuneprizm

B.AHTOTIHI3M

C.AIUTUBHICTE

D.Peoniekcis

E.®opetnzm

82.EnexTpoiTHa KOATyJISIis 30J1iB OMTUCYETHCS TPABUIIOM:
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A.lllynbue—Tapmi;

B.I'i60ca;

C.lrokno—Tpay0e;

D.Bant-T'odda;

E.Appeniyca.

83.B AxoMmy 3 HaBeJeHHX PO3UMHHHUKIB XKeJaTHHa HaOpsKaTUMe Halkpaiie?
A.Bona.

B.Po3uun ameTaTHOi KUCTIOTH.

C.ETtunoBuii criupr.

D.duetunosuii erep.

E.bensen.

84./10 SIKOro THMY JUCTIEPCHUX CUCTEM BITHOCSATD IMTIHU?

A.Jlo 3’3aHO-TUCTIEPCHUX CHCTEM.

B.Jlo K010iqHO-TUCTIEPCHUX CUCTEM.

C.Jlo HOHO-MOJICKYJISIPHUX CUCTEM

D.Jlo riapo3onis.

E.Jlo aepo3ornis.

85.51ke 3 ONTUYHHX SBUII] y CYCIICH31IX € OUTBII IHTEHCUBHUM?
A.Bin0urrd cBiTiia

B.Ilornuuanus cBitia

C.Po3scitoBanHs cBiTIa

D.IIpomyckaHHs cBiTIa

E.3anomiienns cpitna

86.B3aeMois Mixk gucniepcHOO (ha3010 1 TUCIIEPCIHHUM CePEOBUIIIEM IS
PI3HHUX CUCTEM TPOSBISETHCA HE B OAHAKOBIN Mipi. Skmio aucnepcHa dasza cinabo
B32€EMOJIIE 3 CEPETOBUIIEM, TO CHCTEMY HAa3UBAIOTh:

AJlioho6HOTIO

B.JliodiapHOIO

C.T'inpodinbHOIO
134



D.BinbHO-AMCTIEPCHOIO

E.3B’s13aH0A1CTIEPCHOTIO

87.Konoigny cucteMy O4YMILYIOTh (PUIBTPYBAaHHSAM 1]l HAUIMIIKOBUM THCKOM
Yyepe3 HaMiBIPOHUKHY MeMOpaHy. Takuii METOZ OYMIIEHHS HA3UBAETHCS:
A.YabpTpadinbTparis

B.OuibTparis

C.Miani3

D.dudys3is

E.Enexrponiani3

88. 111 BU3HAYEHHS PaJilyCy YaCTUHOK JUCIEPCHOI (pa3u 3aCTOCOBYIOTh METO/T
yIbTpamikpockonii. JIJis mpoBeAeHHS pO3paxyHKIB B IIbOMY METO/1
BUMIPIOIOTh:

A.KinbKICTh YaCTUHOK B IEBHOMY 00'eMi

B.IHTeHCHUBHICTH CBITJIA, 1110 TPOXOIUTH

C.IHTEeHCUBHICTBH PO3CISIHOTO CBITJIa

D.JloBxuHy pooiry MiueHuX 4aCTUHOK

E.Yac nmpoxoxeHHsI MIYEHUMHU YaCTHHKAMU M€BHOI BiJICTaH1

89. ITopir koarymsmii TMCTIEPCHUX CUCTEM MA€ OJUHUIIIO BUMIPY :

A.MMoIB/1T

B.n

C.11/Mmmonb

D.mmonp?

E.MMonb.21

90.EdexT 3MeHIIeHHst 00’ eMy CUCTEMU TTPU HAOyXaHHI MOJIMEpy Ha3UBAETHCS?
A Kontpakiiero.

B.ConpBaTariieto

C.CeaumMeHTalieto

D.Po3unHeHHAM

E.Koarysitiero
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91.Emynbcii - TEpMOJUHAMIYHO HE CTIHKI. Y HMX CAMOYMHHO BIJOYBA€THCS
MPOIIEC 3MUTTS KPATUIMHOK AUCTIEPCHOI (has3H, SKHit 3YMOBITIO€ PO3IIAPyBaHHS
eMyibcli. Take siBUIE Ha3UBAIOTh

A Koanecuenuiero.

B.lepopmariiero

C.3MouyBaHHAM

D.Konrpakui€ro

E.Comobinizaniero

92.3a cBOE€IO CTPYKTYPOIO AUCIEPCHI CUCTEMH MOJAUISIIOTh Ha:
A.BitbHOAMCTIEPCHI 1 3B’ 13aHOAUCTIEPCHI

B.JliodinbHi 1 110poOHI

C.TI'inpo3omi 1 aepo3ouri

D.I'pyboaucniepcHi 1 MIKpOTe€TepOreHH1

E.['inpo3o:i 1 oprano3odi

93.CTiiKICTh 3aJIC)KHUTH BijJ 0araThb0X YMHHUKIB. Jl0 KIHETHUYHUX YNHHHKIB
CTIMKOCTI1 BITHOCUTHCS:

A.Bucoka nucrnepcHICTh YaCTHHOK

B.HasBHICTh MOABIMHOTO €IEKTPUIHOTO IIAPY

C.VTBOpeHHS CcOoNbBaTAI[IHHUX II1apiB

D.HasBHICTh B p0O34nHI MOBEPXHEBO-aKTUBHUX PEUOBUH

E.Bucoxka B'A3KiCTh pO3UYMHHUKA

94.11pu BUBYEHH] TEKY4OCTI TOPOIIKIB OyJIM OTPUMAaHI1 Pi3HI KyTH IPUPOTHOTO
ckocy. Buznaumnte 3a 3HaU€HHAM KYyTiB CKOCY MOPOIIIOK, [0 MA€ MAKCUMAIBHY
TEKYYICTh.

A.20°

B.30°

C.40°

D.50°

E.60°
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95.5Ike 3 ONTHYHUX SBMII IEPEBAKAE B CHCTEMI 3 pO3MipoM 9acTHHOK 1078 M?
A.Po3citoBaHHS CBiTIIa

B.BinOurtsa cBiTia

C.IlornuuanHs cBiTIa

D.3anomieHHs cBiTIa

E.Ancop0Ouis cBiTia

96. Jlys1 IKMX CUCTEM XapaKTepHa CeAUMEHTAIlis ?

A.Cycnensiit

B.Po3uuniz BMP

C.3omiB

D.Po3uunHiB eeKTpoIITIB

E.Po34nHIB HEENEKTPOIITIB

97.YacTHy OCMOTHYHOTO TUCKY KPOBI, SIKa 3yMOBJIEHa BUCOKOMOJICKYJIIPHUMU
CIOJIyKaMHU, B OCHOBHOMY OUIKaMU, Ha3UBaIOTh

A.OHKOTUYHUM THCKOM

B.IloBepxHEBUM THCKOM

C.IloBepxHEBUM HATATOM

D.ITapuuanbHUM TUCKOM

E.Hemae npaBmibHOT BiAIIOBI I

98.0Oparani3Mm JIFOJUHU 3aCBOIOE KUPHU TUTBKH y BUTIISIAL eMyJIbCiit. Pocmani
Macya i TBApUHHI KUPH, 10 MICTATHCS B 1K M TI€I0 dKOBY1 (eMyJIbraTopa)
eMYJBIYIOThCS. SIK TP IbOMY 3MIHIOETHCSI MEK(a3HUI TTOBEPXHEBUN HATSAT?
A.3H1KyeThCA

B.IlinBumyeTscs

C.He 3MmiHIO€TBCS

D.CnouaTky nmiABUITY€ETHCS MOTIM 3HIKYETHCS

E.Cnouatky 3HUKYETHCS, MOTIM IMiJIBUILY€ETHCS

99./ln1s1 3aro€HHST paH 1 OMIKiB, HAKIAAIOTh MOB'SI3KH 3 BYTUILHOTO BOJIOKHUCTOTO

Marepiaiy, IpH [IbOMY BiI0YBAa€ThCS MOTVIMHAHHS TOKCUHIB 1 POJYKTIB
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po3kiagaHHs OUIKIB. B 0CHOBI ILOTO IPOLIECY JIEKUTH SBUILE
A.CopOmii
B.Koarymsiii
C.3MouyBaHHs
D.Po3rikanus
E.Hivoro 3 nepepaxoBaHoro
100. OauH 3 HalipO3MOBCIOHKEHUX METOA1B KIIIHIYHOTO aHalli3y KpOBi, OCHOBaHUMI
Ha BUMIPIOBaHHI1 IIBUAKOCT1 OCIJJaHHSI €PUTPOLIUTIB (ILIOE), moB’si3aHuit 3
JOCIIIHKEHHIM
A.CenuMeHTaIliitHO1 CTIHKOCT1 KPOBI.
B.AncopOiiitHoi 31aTHOCTI (hOPMEHUX €JIEMEHTIB KPOBI.
C.Po3mipiB hopMeHUX €IEMEHTIB KPOBI.
D.ArperatuBHOi CTIHKOCTI IJIa3MH.
E.OcMOTHYHOTO THCKY KPOBI.
101.KpoB siBnisie co60t0 cKitaiHy Jio¢1i30BaHy JUCIIEPCHY CUCTEMY, B SKiH POJIb
JTUCIIEPCIMHOrO CepeIoBHINA BiIIrpae miasmMa, a po3Mipy YaCTHHOK JHUCTIEPCHOT
daszu nexarp B iHTepBaii 2-13 Mxm. L{ro dpakiriro kKpoBi MokHA
OXapaKTepHU3yBaTHU K
A.MikporeTeporeHuy.
B.VibTpamikporereporeHny.
C.I'py6oaucmiepcHy.
D.BucokoaucmnepcHy.
E.HuzbkogucnepcHy.
102.Ctan KOIOITHUX YACTUHOK, TIPU IKOMY €JEKTPOKIHETUYHUHN TOTEHITIal
JIOPIBHIOE HYJIIO 1 IKMI XapaKTePU3YETHCS BIICYTHICTIO HAMPABICHOTO PYXy
rpaHyy B €JIEKTPUYHOMY I10J11, HA3UBAETHCS
A.I30eneKTpudHUM.
B.EnexTponeiitpanibHUM.

C.HeiitpansHum.
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D.HelitpanizoBaHum.

E.KomnencoBanum.

103.3rigHo piBHsIHHS Peniest IHNTEHCUBHICTh PO3CISIHOTO CBIT/Ia 00€PHEHO
nporopiiitHa:

A.JloBXHH1 XBUJI1 [1aJ]Jal0YOT0 CBITJIa B YETBEPTOMY CTEIEHI

B.JloB>u1HI XBUII1 Ma1at040ro CBITJIa B IPYroMy CTENEeH1

C.JloBxuH1 XBWJI1 a/1al040r0 CBITJIA B I1'ITOMY CTEIEH1

D./loBX1H1 XBUJI1 [1aJJal0YOT0 CBITJIA B TPETbOMY CTENEHI1

E.JloBxuH1 XBUJI1 [Ta1al090T0 CBITJIA

104. TpoMOOIIMTH KPOBi MpU TpaBMax BUALUISIOTH (PEPMEHTH, IO CIIPUSIIOThH
noyrimepu3ailii GiOpuHOTEHY, PO3YMHEHOTO B IJIa3Mi.  YTBOpPEHI 3TYCTKH KpPOBi
3aKpUBaIOTh MOIIKO/PKCHI TKaHUHU. [Ipn 11boMYy pinka KpoB cTae
A.3B’3aHOUCIIEPCHOIO CUCTEMOIO.

B.ArperatuBHO CTIKOIO CUCTEMOIO.

C.Jliod1:1130BaHOIO0 CUCTEMOIO.

D.JliodinbHOIO cuCTEMOIO.

E.JliopoOHOIO cucteMoro.

105.I1poniec mepeTBOpEeHHS 0caay, OTPUMAHOTO B pe3yJIbTaTi KOaryJsilii, B
CTIAKUH KOJOTTHUHN PO3YMH HA3UBAETHCS

A.Tlerrrusariero.

B.Konoinaum 3axuctom.

C.I'erepokoaryniri€eo.

D.®nokynsiiero.

E.MinenoyTBOpeHHSIM.

106. SBume o6opoTHOTO OcamkeHHs BMC mif gi€r0 KOHIICHTPOBAaHUX PO3YHMHIB
CJICKTPOJIITIB Ha3UBAETHCS

A.BucontoBaHHSIM.

B.lenarypairii€ro.

C.Koanepgariiero.
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D./dparntoBaHHsIM.
E.®nokynsiieto.
107.JucniepcHi cUCTEMH, L0 TUCTIEPIYIOTHCSI CAMOYMHHO 1 YTBOPIOIOTh
TEPMOJMHAMIYHO CTIMKI KOJOIIHI pO3YMHH, BIIHOCATHCS J10
A JliopinbHUX.
B.MiuenspHux.
C.PiBHOBa)XXHUX.
D.I"'omoreHHux.
E.Jliopobuux.
108.3rigHo 3 mpaBuiioM bankpodTa qucnepcitHUM cepeIoBUIIEM eMYJbCii Oye
Ta PIAMHA, 3 SKOI eMYJIbraTop:
A.Mae criopiiHEeHICTh
B.XiMmiuHO B3aemoie
C.¥YTBOpIoe ocan
D.V¥YT1BOpioe 3a0apBieHy CIOIYKY
E.VYTBOpIoe HEpO3UMHHY CIIOIYKY
109. [Ins mpurHiYeHHS AISJIBHOCTI MIKPOOPTaHi3MiB 3 HETATUBHUM 3apsiIOM
MTOBEPXH1 3aCTOCOBYIOTh OAKTEPHUIIHJIHI 3ac00aMU 31 BJIACTUBOCTSIMH PEUOBHH:
A.KartioHakTUBHUX.
B.AHiIOHAKTUBHHUX.
C.JliopinpHux.
D.JliopoOHux.
E.MiuenspHux.
110. B ckimagHuX 010JIOTTYHUX CUCTEMAX, IO MICTATH €JICKTPOJIITH, HESIIEKTPOIITH
Ta OUTKH, KOKHUN 3 IIMX KOMITOHEHTIB POOUTH BiJIMTOBITHNUN BHECOK B CyMapHUH
OCMOTHYHHH THUCK. BHECOK, 00yMOBIICHUI HASBHICTIO O1JIKiB, HA3UBAETHCS
A..OHKOTUYHUM THCKOM.
B..bioj0ri4HUM THUCKOM.

C..KJIITUHHHUM TUCKOM.
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D..BrucokoMOneKyIsspHAM THCKOM.

E..BHYTpIIHIM THCKOM.

111.06epHenHs (a3 eMyabCiid MOKHA BUKIUKATHU:

A..JlonaBaHHsIM eMyJbraTopa, 1o cTabuIi3y€e eMYJIbCii0 TPOTUIICKHOTO TUITY
B..HarpiBanusam emynbcii

C..OX0NomKEeHHSIM eMYJbCii

D..JlonaBaHHsIM eMysbratopa, o cTabiiizye eMyabCiio JaHOTO TUITY
E..Po3BenenusiM emynbcii

112.3a sxkux yMmOB 0oOMexeHHI HaOpsK nmepedirae 10 HEOOMEKEHOTro HAOPSAKY
(yTBOpeHHS pouuHy)?

A.Ilpu HarpiBaHHi

B.Ilpu oxonomxeHH1

C.VY npucytHpcTi ioHiB SO4*

D.VY npucytapcrti ionis Cl

E.ITpu pH cepenopuiia, sike BUIMOBIAAE 130€IEKTPUUHIN TOYIII

113.30m1 € omHumu 3 Jikapcbkux ¢opwm. [lpu 31uBanHI 30/1€# 3
NPOTUIIC)KHO3APAKEHUMHU TPpaHyIaMH BiJI0OyBa€ThCS

A.B3aemna xoarynsiis

B.CennmenTaris

C.IlinBuiieHHS arperaTuBHOI CTIHKOCTI

D.ITigBuiieHHsa ce AMMEHTAIIHHOT CTIHEOCTI

E.Konoinuwuii 3axuct

114.130enexTpudHy TOUKY OUIKIB MOXKHA BU3HAUMTH 32 3AJICKHICTIO CTYTICHS
HaOpsIKaHHSI BUCOKOMOJIEKYJIIpHUX criionyk Big pH. B ob6macti pH = IET ctyminb
HaOpsIKaHHs OLTKa

A MiniManbHUH.

B.MakcumanbHuU.

C.Cxnanae 50% Big macu Oinka.

D.IlepeBunrye 100% Bin macu OuIKa.
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E.lopiBHioe 100% Bin Macu Ouika.

115.1TocTynoBe cTapiHHS OpraHi3My CYIPOBOKY€EThCS YIIOBLILHEHHSM MPOLIECIB
0OMiHY, OSIBOIO 3MOPILIOK, OyKBaJbHUM  3CHUXaHHSAM JIOJUHHU, 1110 TIOB’sI3aHE 3
BTPATOIO 3aTHOCTI KJIITUH M’SI31B Ta MIKIPH J0

A.HaGpskanHs.

B.3mouyBanHs.

C.3B0JIOKEHHH.

D.Kore3ii.

E.Anresii.

116.B menunuHii mpakTULll 1Sl JIIKYBaHHS 3aXBOPIOBAaHb LIKIPH BUKOPUCTOBYIOTh
CycCTeH311 Ha OCHOBI KaJIBI[IEBUX, MAarHi€BHX, [IMHKOBUX TpernapaTiB, a TAKOK
IIACTH, IO SIBJISIOTH COOOI0
A.BHCOKOKOHIIEHTPOBaH1 CyCHEeH3I].

B.ArperatuBHO CTiiiKi CycrieH31i.

C.CenumeHTaliiHO CTIMKI CyCIIEeH3I].

D.JliohoO6Hi cycrieHsii.

E.JliodiapH1 cycnieHsii.

117.]1ns >KUBUX OPTaHi3MiB MPU CTPYCi MO3KY XapaKTepHE MOCTYIIOBE
BIJTHOBJICHHSI B Yaci HOTO BUXIIHUX CTPYKTYP. SIBHIIIC pyHHYBaHHS CTPYKTYpPH
rejs BHACIIIOK MEXaHIYHOT i1 1 CAMOYMHHE BIIHOBJIEHHS MOr0 BJIACTUBOCTEH B
CTaH1 CTIOKOIO Ha3UBAETHCS

A.TikcoTporri€ro.

B.Cunepesicom.

C.I'eneyTBOpEHHSIM.

D.CennmenTartiero.

E.Comrobinizartiero.

118. OxHi€r0 3 TOJIOBHUX BIACTUBOCTEN COJIEH KOBUHHUX KUCIOT K [TAP, sika
00YMOBJTIOE 1X 37JaTHICTh 30CEPEKYBATUCh HAa TTOBEPXHI1 po3ainy a3, €:

A. lupiibHICTS.
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B.HenonsipHICTb.

C.HeioHOreHHICTD.

D.IlonsipHicTb.

E.MoHOreHHICTb.

119.CenumenTaliiinuii aHai3 MOPOIIKIB OCHOBaHHMM Ha 3/TaTHOCTI YACTUHOK
aucnepcHoi dasu
A.OcigaTy mig J1€F0 CHIN TSDKIHHSL.

B.3nunaruck nijg BriiuBoM 1111 pi3UYHUX PaKTOpiB.
C.VTBOpIOBaTH MPOCTOPOBY CTPYKTYPY.
D.KoarymntoBaTu y cepe10BHIIII.

E.ArperyBatu BHaCIiIOK J1i MDXMOJIEKYJIIPHUX CHIL
120.AnioHITaMM Ha3UBAIOTh aJICOPOEHTH, K1 3/1aTH1
A.3aMiHIOBaTH BJIaCHI aHIOHM HA aHIOHHW CEPEJOBUIIIA.
B.3amiHtoBaTH BllacH1 KaTiIOHU HA KaTIOHU CEPEIOBUIIIA.
C.3amiHIOBaTH BJIaCH1 10HM HA MOJICKYJIM CEPEIOBHIIIA.
D.AncopOyBaTy 10HU 3 CEpEIOBHIIIA.

E.AncopOyBaTtu MOJIEKYJIN 3 CEPEIOBHIIIA.
121.]JIuciepCcHICTh CUCTEMH 3aJICKUTh BijT
A.Ctymnienst moapiOHEHHST pEYOBUHU JUCIIEPCHOI (ha3u.
B.®opmMu yacTUHOK.

C.Ilpuponu pe4oBUHH TUCTIEPCHOT (a3u.

D.Macu po3apiOHEHOT peuOBUHHU.

E.O6’emy aucnepciiHOTO CepenoBHUIIIa.

122.Emynbcii, siki MicTsaTh MeHIe, Hixk 0.1% (3a 060’eMoM) aucriepcHoi dha3u
BITHOCSITHCS JI0:
A.Po3Benenux

B.KonnenrpoBanux

C.BHCOKOKOHIIEHTPOBAHUX

D.Tuny B/mM
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E.Tuny m/B

123.IIpouec XxiMiuHO1 B3aEMO/I1i afcopbaTa 1 aicopOeHTa Ma€ Ha3BY:
A.XemocopOris

B.ConbBarariis

C.AOGcopOuis

D.JlecopOiris

E.CennmenTariis

124.Pozunnu BMP 3a neBHHX yMOB BTpayaloTh CBOIO TEKY4iCTh, TOOTO
BUHUKAIOTh 3B’ SI3KM MK MAKPOMOJICKYJIAaMH Ta 3’ BJIETHCS MTPOCTOPOBA CiTKa.
[len mpouec mae Ha3BYy:

A. JlparmtoBaHHs

B. Ilenru3zamis

C. Konpgencars

. Koamepsartis

E. Koarynsiis

125.3natnicts BMC nepenikopxaTy BUMaAiHHIO B 0ca J1IohoOHUX 30J11B Ta
BIJIKJIQJICHHIO B CTIHKaX CYJUH XOJIECTEPUHOBHX OJISIIIOK MAa€ HAa3BY:

A. Komoigauii 3axuct

B. TikcoTporris

C. Koarymsis

. Koamnepsartis

E. CegumenTarris

126.51ki nBa MeTOU OJIepKAHHS JUCIIEPCHUX CHUCTEM BITHOCITHCS 10 (QI3MIHOT
KOHCHcAI1i?

A.KoHnpnencartis 3 mapu 1 3aMiHa pO3YMHHUKA

B.XimMiyHa KOHAEHCAIS 1 ITEITTH3ALlIs

C. Tucrieprartisi i menTH3aIis

. YapTpadinbrpalisd 1 nentusaiis

E. YibrpadinbTpaiiis 1 KOHJIEHCAIIS 3 TapH
144



127.]1n4 siKO1 3 X CUCTEM XapaKTepHa CeIUMEHTAIlis?

A. Cycnensiii

B. Ilin

C. Po34nHIB HEENEKTPOIITIB

J1. PO34MHIB €EKTPOIITIB

E. Po3uunis BMC

128.]1o sixoro enexkTpoay Oyje pyxaTUCs YaCTUHKA OUTKa Mpu enekTpodopesi,
SIKIIO HOTO i30€NIeKTprYHa Touka aopiBHIoE 4,0, a pH cranoButh 5,07

A. Jlo anony

B. Jlo xsopcpiOHoro

C. Jlo nnaTuHOBOTO

. Jlo xarony

E. /o kamoMenbHOro

129.CuHTeTHYH1 BUCOKOMOJIEKYJISIPHI CIIOJIYKHW KOHTAKTHHX JIIH3 HAOPSIKAIOTh Y
BOJIOrOMY cepenoBuiii oueid. HaOpskmuit Mmatepian jiH3 Ma€e NeBHY KUTbKICTh
Bou. Lle mpukiaa Takoro BUAY HaOpsIKaHHS:

A. O6MmexeHe

B. HeoOmexene

C. Anresiiine

M. Kinernune

E. Cunretnune

130.KpoB siBrisie o600 ckinanny Jiodii3oBaHy TUCIIEPCHY CUCTEMY, B SIKiIi pOJIb
JTUCTIEPCIMHOTO CepeIOBHINA BiIirpae miasma, a po3Mipu YaCTUHOK JTUCTIEPCHOT
dazu nexath B iHTepBaiti 2-13 MkMm. Lo dpakiiiro KpoBi MOKHA OXapaKTepU3yBaTH
SK:

A. Mikporereporenna

B. YasTpamikporereporeHHa

C. HusbkoaucnepcHa

. I'pyboaucnepcHa
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E. Bucokoagucnepcna

131.51k1mo KUTbKICTh BUCOKOMOJIEKYJIIPHOI PEYOBUHHU, IO TOJATH 0 30JI10, TyKE
Maja, TO MOXKJIMBE HE MIABHUIICHHS, a 3HMKCHHS Horo cTiikocTi. Lle sBurie
0JIepIKajio HaBY:

A. CeHceOurizarisa

B. Konoiguuii 3axuct

C. 3BuUKaHHS 30J11B

M. ComroGimizartis

E. B3aeMHa koarymsuis

ITincymkoBuUii KOHTpOIBb 1

1. SIx Ha3uBa€THCS KOJOI, YACTHHKA JUCIIEPCHOT Pa3u sIKOi €
neOopMOBaHUMH 1 MAIOTh BUTJIS TTOJTiEAPIB?
A. BUCOKOKOHIIEHTpOBaHA
B. KoHuentpoBana
C. Po3b6aBnena
. Ipsma
E. 3BopoTHs
2. Slkuit OCMOTHYHMI TUCK MOBUHEH MAaTH PO3YHH, 1110 BUKOPUCTOBYETHCS B
MEUIMHI SK 130TOHIYHUHN pO3UUH?
A.700 - 800 Ila
B.200 - 300 xITa
C.300 - 400 IIa
J1.500 - 600 ITa
E.900 - 1000 xITa
3. 3a mpaswiom lllymnsie-I"apai Ha koarymrowdy 10 10Ha-KOAryJIstHTa
BILJIMBAE:

A.3apsi ioHa
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B.Po3Mip ioHa

C.AncopOoBaHICTh

J.31aTHICTh A0 riapaTtanii

E.IlonspuzoBaHicTh

VY ¢dapmaneBTUUHIN TPAKTULI IIUPOKO BUKOPUCTOBYIOTh BUTOTOBJICHHS
JIKIB Y BUIJISLI1 KOJIOTAHO-JUCIEPCHUX CUCTEM. SIKUI METOT OiepKaHHS
30J11B BIAHOCUTHCA /10 (DI3UYHOT KOHJEH caIlii?

A. 3amiHa pO3YMHHUKA

B. BigHosnenus

C.OxucHeHHs

HM.I'iapomniz

E.Iloasiiiauii oOMiH

[Tpu BUCOKIM TeMIlepaTypi HAaBKOJUIITHLOTO CEPEIOBHUIIA BEHTUIISITOP
noJierye nepeOyBaHHs B MPUMIIIEHH], OCKUTbKH 30UIBIITYE TEIUIOBIAAATY
IUISIXOM:

A.Kousexkii

B. BumnapoByBanHs piguHu

C. Temnopamiarrii

J.TennmonpoBeaeHHs

E.Temnopamianii Ta TemionpoBeIeHHS

[Tpu BuCOKIii TeMIiepaTypi 30BHIIIHBOTO CEPEOBUINA B CYXOMY KIIIMaTi
TIOCHJTIOETHCS TETIOBIIa4a MUISIXOM:

A.BunapoByBaHHs

B.Pamiamii

C.Konsexii

H.ITpoBenenus

E. -
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/. Ha (apmaneBTHUHOMY BUPOOHUIITBI IPOLIECH CUHTE3Y JIIKAPCHKUX
npenapariB BiI0YBaIOTHCS 3a PI3HUX YMOB. Y SIKOMY MPOLECI EHTPOIIs HE
3MIHIOETHCSA?

A. AniabaTuyHUA
B.I30Tepmiunmii
C.I30x0pHuii

. [300apHuit
E.Tlonitponuuii

8. Ilpu BUpOOHHUIITBI JIKAPCHKUX MpenapaTiB iX BUX1J MOXKHA NIABUIIUTH MpU
NpaBUILHOMY BHOOPi TeMIIepaTypHOTO peXuMy. SIke piBHSHHS BCTAHOBITIOE
3aJIe)KHICTh KOHCTAHTH PIBHOBArW BiJl TEM MEPaTypH MPH IMOCTIHHOMY THCKY
A.I300apu ximM14HOT peakiii
B.I30Tepmu xiMiduHOT peakiii
C Kipxropda
. 130x0pu xiMiuHOT peaxirii
E.['1060ca-I enxpMrosbplisa

9. BuIBIIICTh TEXHOJOTIUYHUX MPOIIECIB Y (hapMarlii BiIOyBa€eThCs B
reTEpPOreHHUX cucTeMax. Ska KUIbKiCTh (pa3 MICTHTBCS y CyMillri
€BTEKTUYHOTO CKJIay MPH €BTEKTUYHINA TeMIIepaTypi JBOXKOMIIOHEHTHO1
cucrteMu?

A.3
B.2
C.5
1. 4
E.1

10.Minensipai pozuunu [TAP 3acTocoBytoTh y hapmarieBTHIHOMY BUPOOHHIITBI
K cTabuTi3aTopH 1 comobinizaropu. /s sikoro 3 po3unHiB konoigaux [TAP
MOXHa O4IKYBaTH HAMOUIBIIIOTO 3HAYCHHSI KPUTUYHOT KOHIIEHTpaIlii

MILIEJIOyTBOPEHHS ?
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A. CgH19SO3Na
B.C14H29S03Na
C.C1H33503Na
I[.C12H25803Na
E.C10H21803Na
11.®apmarneBTUHUHMI NpenapaT KOJJIaproi - e KOJOINHUM pO3UMH apreHTyMy,
710 CKIIay SIKOTO BXOAHWTH BHCOKOMOJIEKYJIsIpHA criofyka. SKy (yHKIifo
BUKOHYE 1151 CIIOJIyKa?
A.TlinBuiye arperaTuBHy CTIHAKICTB
B.Bukinkae koarysisiiito
C. Cnpuse ceaumeHTartii
J1.3HIKY€E arperaTUBHY CTIMKICTD
E.30inb11ye CTyniHb TUCTIEPCHOCTI
12.]10 SIKOTO THITY BITHOCHUTBCS €ICKTPO/I, CKIIaJeHHl 3a cxeMoro Au3+|Au?
A.Enextpoau I pony
B.Enextponu I pony
C. Enextponu III pony
J[.OKuCHO-BITHOBHI €JICKTPOIN
E.loH-cenekTuBHI €IeKTPOIU
13.VY ¢izuxo-xiMiuHii 1abopaTopii OyiIu MPUTOTOBaH1 BOAHI PO3UYHUHU
CEYOBHHH, TIIIOKO3H, Cylb(aTy HATPIIO0, CyIb(aTy aJtoMiHiIO 1 6eH30aTy
HATPII0 OJIHAKOBOI MOJISIPHOT KOHIIEHTpaIlii. SIkuii 3 mepeniueHnx po3urHiB
Ma€e HaWOLTBITUNA OCMOTHYHUN THCK TIpH 2980K?
A.Cynbdat anroMiHiio
B.CeuoBunu
C.I'mtoko3un
J.ben3oar Hatpiio

E.Cynbdat Hatpito
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14.3a ssixux yMOB 0OMeKkeHe HaOpsSIKaHHSI )KEJIATUHY MEPEXOAUTh Y HEOOMEKEHE
(YTBOpEHHSI pO3YUHY)?
A.Ilpu HarpiBaHH1
B.IIpu oxonomxeHH1
C.Y npucytHocTi ioni SOz
J. Y npucytHocTi ioHiB CI
E.3a pH cepenopuiia, 1110 Biamosigae i3oeaeKTpuuHIA TOYII|
15.1To3UTHUBHO 3apsIKEHUI 30/1b T1IAPOKCUAY PepyMy OTpUMaHUN METOJI0OM
rigpoinizy. Skuii 3 10HIB-KOAryJIsiHTIB MaTUME HaMEHIIUN Mopir
KOaryJisiii?
A. ®ocpar
B.Cynbdar
C.Xnopun
. Hirpar
E.bpomin
16.1Ipu hapmarieBTHUHOMY CHHTE31 3aCTOCOBYIOTh MPOCTI 1 CKJIAJIH1 peaKIlii.
Bkaxith mopsiok npoctoi peakiii Bugy 2A + B = 3D:
A.3
B.2
Cl
.0
E. 0,5
17.T1pu BUCOKIN TeMIiepaTypl HABKOJUIITHBOTO CEPEIOBUIIA BEHTUIISITOP
MOKpaIy€e 3HaXOKCHHS y MPUMIIICHHI, OCKUIBKU IMOCUJTIOE BiJAaqy Teria
UISIXOM:
A.Konsekmii
B.BunapoByBaHHs piguHu
C.Temnopaniaiii

. TermonpoBeaeHHs
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E. Teruopapianii Ta TemionpoBeIeHHS
18.11Ipu BbICOKIH TeMIlepaTypi HABKOJIHIIIHHOTO CEPEOBUIIA B CYXOMY KIIIMaTI
MIPUCKOPIOETHCS TETUIOBIIava MIJITXOM
A. BunapoByBaHHs
B.Pamiamii
C.Kongexiii
J.ITpoBinHoCTI
E. -
19.11pu nocnimKeHH1 J1KapChbKUX PEYOBHH 3aCTOCOBYETHCS
MOTEHI[IOMETPUYHUN METOJ BU3HaueHHs pH. SIkuii 3 enekTpo1iB MOKHA
BUKOPUCTOBYBATH SIK IHIUKATOPHUI Mpu BUMiproBaHHI pH po3unny?
A.CxisHui
B.Miguunii
C.XnopcpiOHuii
. KanomenbHuit
E. luakoBuit
20.Cepen nepeniueHnX BOJHUX PO3YMHIB JIIKAPCHKUX PEYOBUH, MOJISIILHICTh
sakux ckiagae 0,1 MoJb/Kr, MakcUMalTbHE 30UTbIICHHS TeMIIepaTypH
KUITIHHS BIATIOBIZIa€ PO3YHMHY:
A.AnetaTy HaTpirO
B.I mroko3u
C.HikoTuHOBOT KHUCIOTH
J.Etanony
E.Ackop06iHOBOT KUCITOTH
21.]10 KOJI0IMHO-TUCIIEPCHUX BITHOCITHCS CHCTEMH, PO3MIP YaCTHHOK SKUX
3HAXOJIUTHCS Y MEKaX:
A.10°-10"m
B.107-10%*m

C. >10%wm
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. <10°m
E.10°-10%m
22.301b - ogHa 3 Jikapcbkux (Gopm. 1o BinOyBaeThCs MpH 31MBaHHI 30J11B 3
IIPOTHIICIKHO 3aPSHKEHUMU TPaHyJIaMHu ?
A. B3aemHa koarysiis
B.Tukcotponis
C.Ceaumenraiiis
J.Kontpaxkiris
E.Jliodinizaris
23.1ET 61inky nopisHtoe 8,3. Ilpu sikomy 3HaueHH1 pH enextpodopeTrudna
PYXJIMBICTh MAaKpPOMOJIEKYJIM OUIKY IOPIBHIOBATUME HYJIO?
A. 8,3
B.7,0
C.11,5
A.2,3
E.4,7
24.bionoriyHa cucteMa ()KUBUH OpraHi3M) OOMIHIOETHCS 3 HABKOJUIITHIM
CepeOBUIIIEM PEYOBHHOIO 1 eHepriero. [0 AKX cHCTeM BOHA MOXE OyTH
BlHeceHa?
A.Bigkpura, reTeporeHHa
B. [301p0BaHa, reTEPOreHHa
C.3akputa, roMOT€HHA
M. 3akputa, reTeporeHHa
E.Binkpura, romoreHHa
25. 51k Ha3UBAETHCS EMYJIbCisS, YACTHHKHU JUCIIEPCHOI (pa3u sIKoi €
neOpMOBaHMMH 1 MAFOTh BUTJISA TOJTiEAPIB?
A. BUCOKOKOHIIEHTpPOBaHa
B.KoHnuentpoBana

C.Po30aBiena
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H.Ilpsma
E.3BopoTHs
26.['enapuH - aHTUKOATYJISTHT OPSIMOT 1111, SKMI 3HUKY€E IIBUIAKICTh 3rOPTaHHS
KPOBi Ta NPOTHIi€ TPOMOOYTBOpeHH!O. HOro 1is 3acHOBaHA Ha SBHIII:
A. "Konoinnoro 3axucty"
B.Cunepesica
C. Tuxcotpomii
J . MinenoyTBopeHHs
E. dianizy
2. JlucnepcHi CUCTEMH BUKOPUCTOBYIOThCS y (papMalleBTUUHIN MpaKTHILI.
MeTo10M TiATBEPKEHHS KOJIOTHOTO CTaHy € MPOXOKCHHS CBIT/Ia Yepes
cuctemy. [Ipu 11bOMy ITy4OK CBITJIA:
A. Po3citoeThest y BUTIISII KOHYCA, IO CBITUTHCS
B.BinouBaernscs
C.IlornuHaerbcs
J.3a3Ha€ 3a70MJICHHS
E.IIpoHunkae BcepeIMHY YaCTUHKHU
28.DepmenTH (01070T19HI KaTaai3aTOPH) 3aCTOCOBYIOTH K (DapMaKOIOTiuH1
npenapat. Skuii MexaHi3M Jii pepMeHTIB B O10XIMIYHUX peaKIlisax?
A. 3HIKYIOTh €HEPrito akTUBAIlli
B.IliaBuIyI0Th €HEPrit0 aKTUBAIlIl
C.IaribyroTs mporecc
M. 3MIHIOIOTh KOHCTAHTY IIIBHUIKOCTI
E. 3MiHIOIOTH TTOPSI 0K
29.KineTnuHi METO I BUKOPHUCTOBYIOTHCS ISl BU3HAYCHHS CTa0UTBHOCTI
JTiKapChKHUX MpenapariB. BuznauTe mopsaok peaxiiii, SKIo KOHCTaHTa
MIBUAKOCTI 11 Ma€e po3MipHICTh c-1:
A.Ilepmmit

B.HynbsoBuit
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C.IpoGoBuit
A Apyruii
E. Tperiit

30.buIbLIiCTh TEXHOJOTTYHUX IpOLEciB Y (hapMalii Bi1OyBa€eThCS B
reTepOreHHUX CUCTEMAaX. SIka KUIbKICTh (a3 MICTUTBCS y CyMIII1
€BTEKTHYHOTO CKJIAJy MPH €BTEKTHYHINA TEMITepaTypi JBOXKOMIIOHEHTHO1
cucremu?
A. 3
B.2
C>5
.4
E.1

31.BoHO-CIMPTOBI CyMIIII IIUPOKO 3aCTOCOBYIOTHCS B MEJUYHIN Ta
dbapManeBTHUHIN TpakTHIli. BoHU BITHOCSTHCS 10 a3eoTpomiB. Ska
0COOJIMBICTh a3€0TPOITHUX CYMIIIEH?
A.Hepo3ainbHO KUTIISATH
B.He 3mimyrooThes
C. Bzaemonirors Mk c00010
JI. He B3aeMoifOTh MK COO0IO
E. MaroTb KpUTHYHY TeMIepaTypy 3MIlTyBaHHS

32.Miuensipai po3unnu [TAP 3acToCOBYIOTh y papMarieBTHIHOMY BUPOOHUIITBI
AK cTabuTi3aTOpH 1 comoOimizaropu. [is sikoro 3 po3unHiB konoinaux [TAP
MO’KHA OYIKYBaTH HAMEHIIIOTO 3HAYEHHS KPUTUYHOT KOHIICHTPAIii
MIIETIOYTBOPEHHSI ?
A.C16H33503Na
B.C14H29803Na
C. CnggSOg,Na
J.C12H25SO3Na

E. C1oH2:SOsNa
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33.IlpuroroBana eMyJbCis JIKapChKOT pEYOBUHU Ma€ PO3MIpP YaCTUHOK

nucnepcHoi ¢asu 10 M. J[o SKOro THIly IUCHEPCHUX cucTeM (Kaacudikais

3a CTYICHEM JHMCIIEPCHOCTI) CITiJ BIMHECTH MaHy JIIKapchKy hopmy?
A. I'pyboaucnepcHa cucrema

B.I'ereporenna cucrema

C.Mikporereporensa cucreMa

J.KonoinHo-nucnepcHa cucrema

E.YapTpamikporereporeHHa cuctema

34.BuCOKOMOJNEKYISIpHI pEYOBUHU 3a NIEBHUX YMOB YTBOPIOIOTh JIparii, sKi

IMIMPOKO BUKOPUCTOBYIOTHCS MTPU BUTOTOBJIEHHI JTIKapchKux Gopm. ke

SIBUIIIE BiIOYBA€THCS IPU CTapiHHI ApariiB?
A. Cunepesuc
B. Tukcotpormis
C.HaGyxanns
J.ConbBararris
E. Iudysisa
35.Slkuit 10HHUI MeXaHi3M 3a0e3neuye pO3BUTOK (a3u JAenosapu3artii
MOTEHITIaNy Jii?
A. BXix HaTpiro B KIITHHY
B.Buxin HaTpito 3 KIITHHH
C.Bxiz kailo B KIITHHY
J.Buxing xanito 3 KIITHHH

E.Bxin xanpIiito B KJIITHHY

36.1Ipu dapmareBTUHYHOMY CHHTE31 3aCTOCOBYIOThH MPOCTI 1 CKIaAH1 peaKilii.

BxkaxiTe mopsmok mpoctoi peakirii Bugy 2A + B =3D:
A. 3
B.2
Cl1

1.0
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E. 0,5

37.Y (apManieBTHUHINA MPAKTHULI LIUPOKO BUKOPUCTOBYETHCS 130TOHIUHUM
PO3YMH HATPIIO XJOPUAY. SAKYy Macy HaTpiO XJIOPUAY MOTPIOHO B3SITH IS
npurotyBaHHs 100 ri3oTOHIYHOTO PO3YUHY?
A.0,85T
B85r
C.45r
J.0,45r
E.50r

38. [leski1 nikapchbKi MpenapaTu € rpyooIuCIepCHUMHU CUCTEMAMU, JI0 SIKUX
BIZTHOCSTHCSI CUCTEMH, PO3MIp YaACTUHOK SIKUX 3HAXOJAUTHCSA Y MEKaX:
A.10%m
B.107-10%m
C.10°-10"m
.10° m
E.10°-10*wm

39.TexHo0T1sI BUTOTOBJICHHS JIKAPCHKUX MPENapaTiB MHUPOKO BUKOPUCTOBYE
SIBUIIIA a7copOIIii Ta I0HHOTO OOMiHY. SIKHMif 3 10HIB BUOIPKOBO a7cOpOYETHCS
3 BOJIHOT'O PO3YMHY Ha KpHCTaNl XJIOpHay cpidbna?
A.AgQ"
B. H*
C. NOs
I[' Cu2+
E.OH

40.0OcMOTHUYHUH TUCK € BXKIHBOIO XapaKTEPUCTUKOIO O1070TiYHUX piauH. B
SAKOMY 3 HaBEJICHUX PO3YMHIB OCMOTHUYHUI THCK 3 4acoM Oyjie
3MIHIOBaTHCS ?
A.3015b OepaiHChKOI 1a3ypi

B.I roko03a
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C.Cynbdar Kaibiiio
J.Xnopun Hatpito
E. Cynbspar maruiro
41.Metop "NPUCKOPEHOTO CTAPIHHS JIIKIB", SIKUW 3aCTOCOBYETHCS IS
JOCIIPKEHHS] TEPMIHIB IPUIaTHOCTI JIIKAPCHKUX 3aC001B, TPYHTY€EThCS HA:
A.TlpaBuni Baut-TI'odda
B.IIpaBuni [lanera-®asiHca
C.IToctynari [1nanka
J.3akon1 OcTBangbaa
E. 3axoni Payns
42.Y TexHoJIoTi1 papMalleBTUUHUX MIPENapaTiB BaXJIUBY POJb BIAITPAIOTh:
THUCK, TEMIIepaTypa, KOHIEHTpaIlis. 3HIKEHHS TEMIIEpaTypH SKOTO 3
IPOLIECIB MPUCKOPIOE HOTO?
A.Ex30Tepmiunuit
B.Ennorepmiunumii
C.Amiabatnuauii
J.130x0pHuUi
E. [306apHuii
43.5Ixkuit OCMOTUYHUN TUCK PO3YHMHIB JIIKiB, IO 3aCTOCOBYIOTh B MEIUIIMHI 5K
130TOHIYH1 10 KPOBi?
A.740 - 780 kIla
B.420 - 448 klla
C.900 - 960 kIla
J1.600 - 670 kIla
E. 690 - 720 kIla
44.3a ssxux yMOB 0OMexeHe HaOpsIKaHHS JKEJTaTUHU MEPEXOIUTh Y
HeoOMexeHe?
A.Ilpu HarpiBa"H1

B.I1lpu oxonomxeHH1
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C.Y npucytHocTi ionis POz
J. Y npucytHocTi ioHiB Cl -
I30€IeKTpUYHIN TOYIl
45.CKIIIHUN €NeKTPO]I LIMPOKO BUKOPUCTOBYETHCS 1JIsi BUMiptoBaHHs pH B
010JIOTIYHUX CepeIOBUINAX, PIAMHHUX JIKapchkuX hopmax Toio. o skoro
TUIY BIIHOCUTBCS CKIISTHUH €JIeKTpoa?
A.MoncenexTMBHUIT eNeKTPO
B. Enextpon I pony
C. Pegoxc-enexrpon
. Enexrpon Il pony
E. 'a3oBui1 enexTpon
46. SIK1110 K1TBKICTh BUCOKOMOJICKYJISIPHOT pEUYOBUHH, 1110 J0/1aHa JI0 30JIH0 TYXKE
MaJa, TO MOKJIMBE He MIJABUIICHHS, a 3HWKEHHS Horo cTiiikocTi. Lle sBurie
oJiep>KaJio Ha3BYy:
A.CeHcuOunizaris
B.Comro6utizars
C.B3aeMHa koarymsiis
J.Konoiguuii 3axuct
E. 3Bukanns 30:1iB
47 Slxwmit 3 ancopOeHTIB HaOIbI eheKTUBHUHN TTpH abcopOIIii pedOBUHHU 3
BOJTHOT'O PO34YUHY?
A. AKTHBOBaHE BYTUUIS
B.Cuikarens
C.KBapn
J.bina riouHa

E. I'inc
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48.Po3paxyHOK TEIIOBUX €(EKTIB XIMIYHUX peaKiliil Ha papMalleBTUIHOMY
BUPOOHUIITBI IPYHTYETHCA Ha 3aKOH1 ['ecca, IKUil CTBEpIKYE, 110 TEMIOBHIA
e(eKT peakilii BUBHAYAETHCS
A.TToyaTKOBUM 1 KIHIIEBUM CTAaHOM CHUCTEMU
B.Cnoco6om niepebiry peaxiii
C.InsxoM nepediry peaxiii
JLKinbKICTIO TPOMIDKHMX CTaf1d
E.TpusaiicTio niporiecy
49.00uucneHHs TemMneparypu (pa3zoBUX NEPETBOPEHD MPHU PI3HUX TUCKAX MA€
BaYKJTMBE NPAKTUYHE 3HAYCHHS JIJI1 Cy4acHOTO (DapMaIreBTUIHOTO
BUPOOHUIITBA 1 3[1HCHIOETHCS BIATIOBIIHO J10:
A.PiBusnns Knaneiipona-Knaysiyca
B.IIpaBuia TpyroHa
C.IIpaBuna ¢a3 I'icoca
N .Piusuus MenneneeBa-Knaneiipona
E.3akoniB KonoBanosa
50.3a siK010 BEIMUYMHOIO TOPIBHIOIOTH MIBUAKOCTI XIMIYHUX PEaKIlii OJTHAKOBUX
TIOPSI/IKIB:
A.3a BeTMYMHOIO0 KOHCTAHTH MIBUJKOCTI XIMIYHOT peaKiii
B.3a BennuuHOIO MIBUAKOCTI XIMIYHOT peakiii
C. 3a yacom 3aKiHYCHHS peakirii
J1.3a 3MIHOIO KOHIIEHTpAIlill pearyrounux peyoBUH

E. 3a 3MiHOIO KOHIICHTpAIliIl MPOAYKTIB peaKiii

IlincyMKoBHii KOHTPOJB 2

1. Po3unHu AesKUX €NEeKTPOJITIB € JIIKapChKUMU MpenapaTtaMu. Ske
MaKCHMaJbHE 3HAaUYCHHS 130TOHIYHOTO KoediiienTa ajs po3unny MgS047?

A.2
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B.4
C3

1.5
E.7

Ha eTuketkax neskux JikapchbKHUX mpenaparis € Hanuc: "[lepea BXXKUBaHHAM

30oBTatu!"lle monepemxeHHs 00yMOBIEHO:
A.CeMMEHTAILII€I0

B.Koarynsitiero

C.PO34MHHICTIO JUCTIEPCHUX CUCTEM

1. Hepo34nHHICTIO JUCTIEPCHUX CUCTEM

E. Hiuum 3 nepeniueHoro

[IpaBuno Bant-T'odda 3acTocoByOTh IPU BU3HAYEHHI TEPMIHY

MPUAATHOCTI JIIKIB. B AKUX MeXax 3HaXOAUThCS TeMIEePaTypHU KoeillieHT

IIBUKOCT1 OUTBIIOCTI XIMIYHUX PEaKIlii?

A. 2-4

B.2-3

C.1-3

1.3-4

E. 1-5

TepmonnHaMiuHI pO3paxXyHKHU JO3BOJISIOTH BU3HAYUTH MOKIIUBICTS 1
HAIPSIMOK CaMOBUTHHHUX MPOIIECiB. Y 130JIbOBaHIN CUCTEMI 3 I[IEF0 METOIO
BUKOPUCTOBYIOTh 3MiHY TaKOi TEPMOJMHAMIYHO1 () YHKITIT:

A. EaTponis

B.Eneprisa 'i66ca

C.Enepris I'enbMromsIs

. BHyTpiniHs eHepris

E. Extanbmis

J1o SIKOTO THUIY €JIEKTPOAIB BITHOCUTHLCS XJIOPCPIOHMM €IeKTpO?

A.Jlpyroro pony
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B.Ilepmoro pony

C. I'a3oBi1

JI. OKuCHO-BITHOBHI

E.loH-cenexkTuBHi

. SIkuii mapamMeTp BUMIPIOIOTHIIPH KOHAYKTOMETPUIHOMY TUTPYBaHHI
PO3YMHIB €JIEKTPOJITIB?

A.EnexTpornpoBigHICTh

B.EnextpopymiiiHa cuna

C.B’s3KicTh pO34MHY

. KucnotHicTh cepeioBuiia

E. Konuenrpartiis po3unHy

JlocnimpKeHHs 3a1€KHOCTI MIBUAKOCTI PeakIlii BiJl pi3HUX (HaKTOPiB
JI03BOJISIE IHTEHCU(PIKYBAaTH TEXHOJOT14H1 npouecu. SAkuii 3 ¢pakropis HE
BITJIMBAE Ha KOHCTaHTY MIBHUIKOCTI XIMIYHOT peakilii?

A. KoHueHTpallisi pearyroumx pe4oBHH

B.Temnieparypa

C. llpupona pearyrounx pequoBUH

JA.ITpupona po3unHHUKA

E.Ctyninp nucnepcHOCTI TBEP101 pEYOBUHH

. Sxwuit MmeToa 3acHOBaHMM Ha QYHKIIIOHATBHIN 3aJIEKHOCT1 MIXK
KOHIIEHTPAIIIEI0 JOCIII)KYBAaHOTO KOMITOHEHTA 1 BETUYMHOIO €JIEKTPOTHOTO
MOTCHITIaTy?

A.TloreHmiomeTpis

B.Konnykrometpis

C.ATtoMHO-a0CcopOIIiiiHA CIEKTPOCKOTIis

J.AmmniepomeTpis

E.Enexrpodopes

Kpiockoniuni ctani Boau, 0eH3011y, XJ10podhopMy, OLITOBOTI KUCIOTH 1

kaM@opu BIAMOBIAHO JOPiBHIOWOTH 1,86; 5,12; 4,9; 3,9; 40,0. SAxuii 3 ux
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PO3YMHHHUKIB CJIJT 00paTH J1J11 HAMOUIBIII TOYHOTO BU3HAUYCHHS MOJISIPHOT
MacH JIKapChKOi PEUOBUHHU (HEEIEKTPOJITY) KPIOCKOIIIYHUM METOA0M?
A.Kamdopa
B. Xnopodopm
C. Ourosa kucnora
. benzon
E. Bona

10.5Iki 3 HaBeIECHUX PEYOBUH HAJICKATh JIO IIOBEPXHEBO-HECAKTUBHUX ?
A.HeopraHiyHi KUCTIOTH, OCHOBH Ta iX COJIi
B. Anpaerinu ta cnupta
C. Kap60oHOBI KHCIIOTH Ta MHJIa
J.AMiHM Ta CyJIb(POKUCIOTH
E. Cniuptu Ta Musna

11.B texHomorii cunTe3y (papmareBTHUHUX MpernapartiB 6arato Mmporecis
BIIOYBA€ETHCS MPHU CTATUX TEMIIEPATYypl Ta TUCKY. SIKy TEpMOIUHAMIYHY
dbyHKIIiI0 Tpeba 0O6paTu K KpUTepid nmepediry caMo0BLILHOTO MPOIIECY 3a
IUX YMOB?
A. Enepris ['166ca
B.Enepris ['eapMronbis
C. Buyrpimias enepris
. Extpomnis
E.ExTtansnis

12.Y TexHonorii hapmMaIeBTUYHUX MpernapaTiB BAKIUBY POIbMAIOTh: TUCK,
TEeMIIepaTypa, KOHIICHTpaIlis. 3HUKEHHS TEMIIEPATypH SIKOTO MPOLeCy
301UTBIITY€ BUXIJ IPOJAYKTIB PEAKIIii?
A.Ex3orepmiunuit
B.Engorepmiunuit
C.I30x0opHuii

J.1306apHuit
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E.AniaGatnunuii
13.IIpu 06uKCIEHHI OCMOTHYHOI'O TUCKY PO3UMHIB €JIEKTPOIITIB 32 3aKOHOM
Bant- 'opda BUKOpUCTOBYETHCS:
A. [30TOHIYHUH KOe(illiEHT
B.OcMmotnuHuil KOeIieHT
C. KoedirieHT akTUBHOCTI
J.KpiockoniuHa KOHCTaHTa
E.EGyniockomniyHa KOHCTaHTa
14.3rinno npaswia [lanera-®dasiHca, Ha TOBEPXH1 KPUCTATIYHOTO TBEPIOTO
a7IcOpOCHTY 3 PO3UMHY aJcOpPOYETHCS TOM 10H, SIKUU:
A.BXomuTh 10 CKIaay CITKH aJIcOpOCHTY
B.He BxoauTh 10 CKIaay KPUCTATIYHOT CITKH aJCOPOCHTY
C.He yTBOpIOE 3 OHUM 3 I0HIB CITKH BaXKKOPO3UHNHHY CIIOJYKY
J.YTBOpIOE 3 OJTHUM 3 10HIB CITKH I00pE- PO3UUHHY CIIOIYKY
E. YTBOpIO€ 3 01HUM 3 10HIB CITKH BaXKKOPO3YUHHY CIIOIYKY
15.5Ixuit 3 HaBeIeHUX HI)KYE PO3UYHMHIB OJTHAKOBOI MOJISIPHOI KOHIIEHTpAIlii Ma€e
MaKCUMaJIbHU OCMOTUYHHUM THCK?
A.Hitpary amomiHiro
B.Iimroko3u
C.Xnopuay HaTpitO
J.CynbdaTy Martiro
E.Moxuny xamiio
16.SIK110 KUTBKICTh BUCOKOMOJIEKYJIIPHOT pEUOBUHHU, 1110 J0JIaHa JI0 30JT0 TyKE
MaJjia, TO MOKJIMBE HE IMABUIICHHS, a 3HIKCHHS HOro cTiMkocTi. Lle spume
0JIepKaJio Ha3BY:
A.Cencubinizaris
B.Como0imizarris
C.BzaemHa koaryssiis

. Konmoinauit 3axuct
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E. 3BukanHns 30111B
17.11pu BU3HaYEHH1 3MiH IPOHUKHOCTI MEMOpPaHU MiJ Yac PO3BUTKY
MOTEHII1aly /i1 BCTAHOBJICHO, 110 Y (pa3i aenonspusailii nepeBaxkae:
A. Bxin Na+ B KIITUHY
B.Buxix Na+ 3 kinituau
C.Bxin K+ B kiituny
. Buxig K+ 3 kiaituau
E.Bxin Cl- B kniTHHY
18.Bkaxith moka3HuK 3axucHux Biaactupocteit BMC opranizmy, 1o cnpusie
yTPUMaHHIO Kajiblii ¢ocdary Ta kapOoHATy B IIa3Mi KpOBi:
A.3axuCHe YUCI0
B. Ilopir koarynsiii
C.KpuTnvHa KOHIICHTpAIIiS MIICJIOYTBOPCHHS
. I'iapodinpHO-NiModIIbHUN OanaHC
E. O6’em 305110, CKOAryJIibOBaHOTO KUIBKICTIO PEYOBHHU €JIEKTPOIITY 1 MOIB
19.Emynncii knacudikyroTh 3a 00’ €MHOIO KOHIICHTPAIIIEI TUCTIEPCHOI (a3u.
Jlo sxoi rpymnu HajexaTh eMyibcii 3 koHreHTpaiieo 0,1 - 74,0% 06.?
A.KonnentpoBani
B.Po36asneni
C.BucokokoHIIeHTpOBaHi1
. Tpsmi
E. 3BopoTHi
20.IToTenmiomeTpuuHuii MeTO1 BU3HAUCHHS pH sik HAaOLIBII yHIBEpCATbHUIN
3aHeceHuil 10 JlepxkaBHoi @apmakoriei YKpaiHu. 3a JOIOMOT00 SKOi 3 map
EJIEKTPOIIB MOKHA BU3HAUUTH pH?
A.CKIIAHUI-KaTOMEeTbHUM
B.BoaHeBUN-XIHTIAPOHHUI
C. CrisiHU-BOTHEBUI

. KanomenbHu-Xm0pcpiOHUi
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E. CxistHHA-XIHT I ApOHHUIA

21. JlocnimKeHHs 3aJIe)KHOCTI MBUAKOCTI peakiii Bij pi3HUX (akTopis
J03BOJISIE€ IHTEHCU(IKYBaTH TeXHOJOTIYHI Tporiecu. Skuii 3 hakTopis
BIIJIMBAE Ha KOHCTaHTY IIBUAKOCTI XIMIYHOI peaKiii?
A. Temnieparypa
B. KonneHnTpallis pearyrounx pedoBUH
C. Ilpupona pearyrounx peuyoBUH
J.Ilpupoa po3uMHHUKA
E.Ctymiap TUCIIepCHOCTI TBEP10T pSYOBUHU

22.3a BeIMYMHAMH KOHCTAHTH IIBUAKOCTI MOYKHA POOUTH BUCHOBKH OO0
nepediry npoieciB CHHTE3Y TUX Y IHIIUX JIIKAPChKUX MpernapaTis. Bin
AKOT0 3 (DaKTOPIB 3aJIEKUTh KOHCTAHTA IIBUAKOCTI peaKIlii?
A.Temneparypa
B.Tuck
C. 06’ em
J.Konnentparis
E.Yac peakii

23.MonspHa KoHIeHTpaIlis po3unHiB ckiangae 0,1 M. Skuit 3 po3unHiB
XapaKTEePU3YEThCS HAHOLIBIITUM OCMOTHYHUM THCKOM ?
A. Xmopuay KaJbI[ito
B.Xnopuny mnitito
C.Xnopuay Kaiiro
A.Denony
E. Eranony

24.Tlpy ouuIeHHI TTIEPUHY, SKHH BXOJIUTH JI0 CKIJIaTy 0aratboX JiKapChKUX
¢dbopM, BUKOPUCTOBYIOTh aKTUBHE BYTULIS. SIKe SIBUIIIE JIEKUTH B OCHOBI
IIbOT0 TIporiecy?
A.AncopOriis

B.Kore3sia
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C.Anresis
J.3MouyBaHHsA
E.KaninsapHa koHaeHcalis

25.Y (di3uKko-xiMiuHii 1abopaTopii Oyiu NPUrOTOBaHI BOJAHI PO3UUHU. KU 3
nepepaxoBaHUX PO3UMHIB Ma€ HAMOUTBIINNM OCMOTUYHUN TUCK TIpU 298K ?
A.Cynbdaty anoMiHiio
B.CevoBunu
C.I'mroko3un
J.benzoary HaTpito
E. Cynbdary Hatpiro

26.B ximiHiuHIN npakTulll as QpakiionyBaHHs OUTKIB CHPOBAaTKH KPOBI Ta
IHIIMX O10JIOTTYHUX PIIMH BUKOPUCTOBYETHCS METOJI BUCOJIOBaHHS. SKi
CTIOJTYKH 3aCTOCOBYIOTHCS JUISI Ii€i METH?
A.Couti Ty>)KHUX METaiB
B. [lereprentu
C.Comni BaXXKUX METaJliB
. Kucinortu
E. JIyru

27.KiHeTUKy TepMIYHOTO PO3KIIAy JIIKAPChKOT pEUOBUHU JAOCITIIKYIOTh Y
6omO0BOMY KaslopuMeTpi. Jlo IKOTo TUITY BITHOCHTBCS 1IeH mporiec?
A.I30x0pHUM
B.1306apumii
C.[3oTepMiunuit
J.PiBHOBaKHUIA
E.Iuxmigaamii

28.01HuM 3 (aKTOpiB, M0 BIUTMBAIOTH HA 30UIBIIIEHHS BUXOY JIIKAPCHKOT
PEYOBHHHM y TIPOLIECT HOTO CHHTE3Y, € 3HIKCHHSI €Heprii akTUBaIlii peaxilii.
[pomy cripusie:

A.JlogaBaHHs KaTtamizaTopa
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B.IlinBuiIeHHS TeMIiepaTypu
C.3HmKeHHs TeMneparypu
JI.3011b1IeHHS] KOHUEHTpALil
E.3Mmennienns KoHIeHTparii
29.11pu camounHHOMY HAOJIMKEHH1 1301bOBAHOI CUCTEMHU JI0 CTAHY
pIBHOBaru, BEJMYMHA 1i EHTPOIIIi:
A Ilpsmye 1o Hys
B.IIpsimye 1o 6e3mMexHOCTI
C.locsrae MakCUMyMy
J.Jlocarae MiHIMyMy
E.JliniitHo 3pocTae
30.B Merozi BU3HAYEHHS TEPMiHY MPUIATHOCTI JIIKAPCHKOTO MperapaTy
IPUITYCKAIOTh,II0 PeaKilis po3KJIaJaHHs JIKapChKOi PEUOBUHHU € PEaKIII€I0
TaKOT'0 MOPSJIKY:
A.Ilepmmit
B.dpyruu
C.HynboBuit
H. Tpetiit
E./Ipo6uuii
31.1I1o BimoOpakae Takuii (hapMaKOKIHETUIHUN IMapaMeTp JIKaApChKUX 3aC00iB
aK miepiof HamiBrepeTBopenns (T1/2)?
A.IlpoMiKOK Yacy, 3a SKUW KOHIICHTpAIlisl mpenapaTy B Iuta3Mi KpOBI
3MeHyeTbes: Ha 50%
B.O0’eM muiasMu KpoBi, SKUM 3BUIBHSAETHCS BiJ Mpemapary 3a OXUMHHIIIO
qacy
C.Yac moBHOro BUBEIEHHS Mpemnapary 3 OpraHizmy
J.IIBuaKkicTs BUBEAEHHS Mpemapary 4Yepe3 HUPKU
E.ChiBBigHOIIIEHHS MK MIBHIKICTIO BHUBEJCHHS MpemapaTy Ta Horo

KOHIICHTPAI[IEI0 Y TU1a3M1 KPOBI
167



32.Sxum mMae OyTH 3HAUYECHHS MOJISIPHUX KOHLIEHTpALId peareHTiB, o0
KOHCTaHTAa MIBUIKOCTI YUCEIbHO JOPIBHIOBAJA IIBUIKOCTI peakiii?
Al
B.2
C.3
.4
E.O

33.00uucnenns temneparypu (a3oBUX IMEPETBOPEHB MPH Pi3HUX THCKAX Ma€e
BaYKJTMBE NPAKTUYHE 3HAYCHHS JIJI1 Cy4aCHOTO (DapMareBTUYHOTO
BUPOOHUIITBA 1 31MCHIOETHCS BIIMOBIIHO J10:

A.PiBusnns Knaneiipona-Knaysiyca
B.IIpaBuia TpyToHa
C.IIpaBuna da3z I'i66ca

J.PiBusinast MenpaeneeBa-Knamnepona
E.3akoniB KonoBanosa

34.Bona y mOTpidHIA TOYIl HA Jiarpami CTaHy € CHCTEMOIO:
A.IuBapiaHTHOO
B.MonoBapiaHTHOO
C.biBapiaHTHOIO
. TpuBapiaHTHOIO
E.YotuproxBapiaHTHOIO

35. Akuii 10H TMIABUIILYE OCMOTUYHUN TUCK Y BOTHHIII 3amaieHHs?

A Kamii
B.Kanbmin
C.®rop
J.Marmiit
E.Xunop
36. 4k i3 mABHUIIEHHSIM TEeMIIEPATypH 3MIHIOEThCS (i3UIHA a7COPOIis

pe4oBHUH?
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A.3MeHIy€eThCSA
B.36u1b1yeThes
C.Ilepexonutb y XemMocopOIlit0
J.3MEHIIY€eThCS Y TETEPOTr€HHUX CUCTEMAX
E.30u1bl1yeThCsl y TOMOTE€HHUX CHCTEMax
37.BuCOKI TepaneBTUYH1 BJIACTUBOCTI aKTUBOBAHOT'O BYTUJLIsl OOYMOBIIEHI
HOro BEIMKOI0 TUTOMOIO IMOBEPXHEIO. SIK HA3WBAETHCS SIBUIIE
MOTJIMHAHHS Ta31B TUTHKU MOBEPXHEIO TBEPOTO Tija?
A.AncopOiris
B.Axaresisa
C.decopOrrist
J.Koresis
E.Pexynepariis
38.Ha 61010CTyMHICTD MOPOIIKY BIUIMBAE CTYIIHB MOAPIOHEHOCTI pEYOBUHH,
MIpOIO SKOTO €:
A.JlucnepcHicTh CUCTEMHU
B.KoHn1neHnrpariist pe4oBUHH
C.006’em yacTox
JI.Maca 4actok
E.llinpHICTE pO3UHMHY
39.B sxomy 3 HaBeIEHHMX PO3UYMHHHKIB KEJIATHH HaOpsSKaTUME HalKpaiie?
A.Bona
B.Po3unH aneratHoi KHCIOTH
C.Etunosuii cniupt
I dietunoBuii erep
E.bensen
40.B MemumuHi 8 JIIKyBaHHS IIKIPHUX XBOPOO 3aCTOCOBYIOTH macTu. [[o
SKOTO KJacy MAUCTEPCHUX CHUCTEM HaJjeXaTh MacTu?

A.Cycnensii
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B.Emynbcii
C.Ilopomiku
. 1lian
E.Aepo3zoii
41.]1ns1 301UIBIIEHHST CTIMKOCTI B KOHILIEHTPOBaH1 emylbcii gonaioth ITAP
ta BMC, kotpi €:
A. EMynbraropamu
B.AxtuBaTopamu
C.Karanizaropamu
J.Po3unHHuKaMu
E.Ilornmuaavamu
42.0praHizM JIOJMHU 3aCBOIOE KUPU TUIBKU Y BUTJISII €MYJIbCIM.
PocnunHi Macia i TBapuHHI KUPH, IO MICTATBCS B 1K1 MIiJ JIEI0
KOBY1 (emMyJipraropa) emyJblryloThCs. SIK TPU IIbOMY 3MIHIOETHCS
MDK(}a3HUA TTOBEPXHEBUHN HATAT?
A.3HIXY€EThCS
B.ITigBumyeThes
C.He 3MiHIO€THCS
J.Cniouatky MiABUIIYETHCS, MOTIM 3HIKYETHCS
E.CnouaTky 3HMKYETBCS, TOTIM TiABUILYETHCS
43.5lBuma ocigaHHA AUCHEPCHUX CTPYKTYp KIITHH TPHU3BOIATH IO
NOpYIIEeHHS PYHKI[IOHYBaHHS Opradisamy. BkaxiTe BennuuHy, sKa €
MIpPOI0 KIHETHYHOI CTIHKOCTI 30J1iB:
A.KoncTanTa Koarysiii
B.KoHncranTa acormiamii
C.Koncranra cequMeHTaIii
J.BenuunHa, 3B0pOTHA KOHCTAHTI KOATYJISIIi1
E.Koncranta mucoramii

44.dapmakoneHUM METOAOM BHU3HAYEHHS MOJieKyysipHOi Mmacu BMP e:
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A.Bicko3umerpis

B.IloTenuiomerpis

C.Hedenomerpis

J.OcmomeTpis

E.Kpiomerpis

45.1pu xoarynsuii cymiliaMu €JIEKTPOJITIB CHOCTEPIraeThes, 10 BOHU

HIOM MPOTHUAIIOTH OJIUH OJHOMY. SIK HA3UBA€THCS TaKUil ePeKT?

A.AHTaroHism

B.AuTHBHICTH

C.Cuneprizm

J.B3aemna koarynsiis

E.CenqumenTars

46. st

BU3HAUEHHS paJllyCy YaCTHMHOK JUCHEPCHOI (Da3u 3aCTOCOBYIOTh

METOJl yNIbTpaMikpockomii. J[yis mpoBeleHHs pO3PaxXyHKIB B IIbOMY

METO/1 BUMIPIOIOTh:

A .KUTbKICTh YaCTHHOK B TIEBHOMY 00’ €Mi

B.HTEHCUBHICTH CBiTJIa, 110 TPOXOAUTH

C.[HTEeHCHUBHICTbH PO3CISTHOTO CBITJIa

J.JloBxuHY TpoOIry MI4eHUX YaCTHHOK

E.Yac mpoxomkeHHsS MIYCHMMH YacTHHKAMH IEBHOI BiACTaH1

47.5lka 3 pedoBHH MpPHU PO3YMHEHHI y BOJI YTBOPIOE KOJOIMHHUIA POIUNH?

A.Konapron

B.Hartpito cynbdar

C.Aprearymy HiTpar

J.Kaniro rirokoHaT

E.Caxapo3a

48.01H1M 13 HallCy9JaCHIMIUX METOIB OYHMIICHHS KPOBi BiJl TOKCHUYHHX

peUYoOBUH € TeMocopOIis. Ske (i3udHe SABUIIE JICKUTH B OCHOBI IILOTO

MeToay?
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A.AncopOiris
B.EnexTponpoBigHiCTh
C.Anresis
J.Koarynsuis
E.Ocmoc
49.JlociiKeHHs 3aJIeKHOCT] MIBUAKOCTI peakiii BiJ pi3HUX (PaKTOPiB
J03BOJISIE IHTEHCU(PIKYBAaTH TEXHOJOT14H1 npouecu. SAkuii 3 pakropis HE
BIIJIMBAE Ha KOHCTaHTY IIBUAKOCTI XIMIYHOI peaKiii?
A.KoHueHTpallis pearytouux pe4oBUH
B.IIpupona po3unHHUKA
C.IIpupona pearyrounx peuoBHH
. Temnepatrypa
E.Ctynine AucriepcHOCTI TBEp01 pEUOBUHU
50.130enexTpuyHa Touka O11Ka qopiBHIOE 5,7. [lpu sitkomy 3HavueHHi pH
MaKpOi0H O171Ka pyXaeThCs 10 aHOIY?
A.7,0
B.5,0
C4,0
.47
E.5,7
IlincymkoBuii KOHTPOIBL 3
1. SIKmio KUTBKICTh BUCOKOMOJIEKYJIIPHOT pE€UOBUHHU, 1110 J0JIaHa JI0 30JT0 TyKe
MaJjia, TO MOXKJIMBE HE MIBUILECHHS, a 3HIKCHHS Horo criiikocti. Le sBurie
0JIeprKajo Ha3BY:
A.CeHncubinizamis
B.B3aeMHa koarysiis
C.3BUKaHHS 30711B
JI.Konoiguuii 3aXucTt

E.Conroburizarisg
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2. SIx Ha3MBaeTHCS SBULIE, KOJIM OAMH MpenapaT nociaadiitoe Ait0 1HIIOro?
A.AHTaroHizm
B.IloreniitoBaHHs
C.Taxidinakcis
J.Cencubinizaiis
E.3Bukanns 305110
3. Sxum mae OyTu 3HAUYECHHS MOJISIPHUX KOHILIEHTpAL[Id peareHTiB, oo
KOHCTaHTa MIBUAKOCTI YUCEIBHO JOPIBHIOBAJIA IIBUIKOCTI peaKiii?
Al
B.4
C.0
.3
E.2
4. SIxuit mopsAA0K Mae MpOCTa peakxilis, CKaazeHa 3a cxemorw A+B=2C?
A. Jlpyruit
B./Ipo6uuii
C.Ilepmmit
H. Tpetiit
E.HynboBuit
5. B Merosi BU3HAUCHHS TEPMiHY MPHUAATHOCTI JIIKAPChKOT0 IIpernapary
JIOITYCKAIOTh, 1110 PEAKI(is PO3KIadaHHs JTIKaPChKOi PEUOBUHHU € PEAKITIEIO
TaKOTO MOPSIKY:
A.llepmmi
B.Tperiit
C.dpyruii
A.HynvoBuit
E./IpoOHuii
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6. SBumia ocigaHHS JUCHEPCHUX CTPYKTYP KIITUH NPHU3BOASATH A0 MOPYIICHHS
(yHKII0HYBaHHS OpraHizMy. BKaxXiTh BEJIMUKHY, sIKa € MIPOIO KIHETUYHOL
CTIIKOCTI 30J11B:

A.KoHcraHTa koarymsuii

B.BenuuuHa, 3B0pOTHSI KOHCTAHT1 KOAryJISIIIIT
C.KoHcTanTa ceiumeHTarii

J.KoncranTa aucoriamii

E.Koncranra acouianii

7. 11 po3paxyHKIB TEIJIOBUX €(EKTIB Peakiii CHHTE3Y JIKAPChKUX
npernapariB Mpy MiIBUIEHUX TEMIIEpATypax CIiJi BAKOPUCTOBYBATH:
A.PiBasnus Kipxododa
B.PiBHsHHS 1300apu
C.PiBHsSIHHS 130X0pH
JI.PiBHsiHHS BonbimaHa
E.PiBHsIHHS 130TepMuU

8. baraTo XiMIYHUX MpoIIeCiB BiIOYBAETHCS 3a CTAIUX TEMIIEPATYPH 1 TUCKY.
Axy TepmoanHaMiuHy GyHKIlIFO Tpeba 00paTH sIKk KpUTepiil mepediry
CaMOYMHHOTO TPOIIECY B IIUX YMOBax?

A.Enepris ['i66ca
B.ExTtanbmis

C.Enepris I'enpmrossia
J.BHyTpimHs enepris
E.EnTpormis

9. KiHeTuky TepMiuHOTO PO3KJIaay JIKaPChKOI PpEYOBUHH JTOCTIKYIOTh Y
6oMO0BOMY KasmopumeTpi. Jlo sIKOTO THIY BITHOCUTKCS 11eH mporiec?
A.I30x0pHUM
B.Iuxniuauii
C.[30Tepmiunnii

J.PiBHOBaXHU 1

174



E.1306apuuii
10.B3aemonig Mk JUCIIEpCHOIO (pa30r0 Ta JUCHEPCIMHUM CEpEeIOBUILEM IS
PI3HUX CUCTEM MPOSIBISETHCS HE B OJIHAKOBIM Mipi. K110 nucnepcHa ¢asa
c1a0o B3a€EMOJIIE 3 CEPENOBUIIEM, TO CUCTEMY Ha3UBAIOTh:
A.Jliopo6Ha
B.3B s13aHOMICIEPCHA
C.JliodinpHa
J.ButpHO-UcTiepcHa
E.T'igpodinsHa
11.VloHOM-KOarynsaTopoM OyJie Ta 4YaCTHHKA, KA Ma€e 3apsi;
A IlpoTunexHuit 10 3apsaay rpaHysu
B.OnHakoBMit 3 MOTEHITIAIBU3HAYAIBHUMH 10HAMH
C.OnHakoBuUi 13 3apsIOM sizipa
JA.OnHakoBuUi 3 3apsiioM TpaHyJIH
E.IlpoTunexHuuii 10 IpoTHIOHIB acOpOIIHOTO Iapy
12.B xiH1YHIN OpakTUil s GpakiiioHyBaHHS OUIKIB CHPOBATKU KPOBI Ta
THITUX O10JIOTTYHUX PITUH BUKOPUCTOBYETHCS METOJI BUCOJIFOBAHHS. SIKi
CIIOJTYKH 3aCTOCOBYIOTHCS IS Ii€T METH?
A.Couti Ty>)KHUX METaIIB
B./lereprentu
C.Kucnoru
M. JIyrn
E.Comni Baxkux MeTaiiB
13.B apmanieBTHuHIii Tamy31 BUKOPUCTOBYIOTH JIIKAPCHhKi KOJIOIMHI MpenapaTu
cpibra, 3aXuIeHi OLTKaMHU-POTAPToIl 1 KOJIaproil. SIke sSBUIIE JICKUTh B
OCHOBI iX BUpOOHHMIITBA?
A.KonoinHuii 3axuct
B.Cencubinizanis

C .Koarynsmis
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J.Dnokynsuis
E.®norarnis
14. Jlna ancopOuii [TAP 3 HenosisipHOro po3uyMHHUKA O€H301y HAMKpAILUM
afcopOeHToM Oyjie:
A.Cunikarenb
B.Byruus
C.I'padir
J.Caxa
E.Tanbk
15.KoHcTaHTa MBUAKOCTI XIMIYHOI peakilii YuceabHO JOPIBHIOE MIBUAKOCTI
peaxiii 3a YMOBH, IO MOJISIPHI KOHIICHTPAIIIT:
A.PeareHTiB JOpiBHIOIOTH OJUHUII
B.IIpoaykTiB 0JIHaKOBI
C.PearenTiB 3auIIatOThCs CTATUMU
JI.PeareHTiB BiIpI3HAIOTHCS HA OJUHUIIIO
E.IlpoaykTiB BiIpi3HAIOTHCS HAa OJUHUIIIO
16.Emynbcii, axi MicTaTh MeHIe, Hik 0,1% (3a 06’eMoM) nucnepcHoi gazu
BITHOCATBCS 10:
A.Po3Benenux
B.BucoKOKOHIIEHTPOBaHUX
C.KonuentpoBanux
M. Tumy omis-Boaa
E.Tuny Boma-omist
17.T1pu ogHAKOBII TeMIiepaTypi JaHO 5 BOJAHUX PO3UHMHIB 3 MOJISIPHOIO
koH1eHTpariero 0,05 Monb/Kr. SIKi 3 WX PO3YMHIB € 130TOHIYHUMHU TI0
BIJHOLICHHIO OJIUH 10 OJJHOTO?
A.NaCl i MgSOq
B.CH3OH i NaCl

C.C6H1206 i NaCl
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J.AICI; 1 CaCl;
E.—

18. 1511 TOYHOTrO OOYMCIECHHS! KOHCTAHTH IIBUJKOCTI 32 BETMYMHOIO €Heprii
aKTUBAIIll, 3CTOCOBYETHCS CTEPUUHUIA (PaKTOp, IKUI BpaxoOBYeE:
A.B3aeMHy opi€HTaIliI0 pearyrunx MOJEKYJ
B.XiMiuH1 BIaCTUBOCTI B3a€MOJIF0OUUX CIIOTYK
C.Temneparypy peakuiiHoi cymimri
J.BynoBy MoJIeKy)T B3a€EMOJIIFOUMX CTIOTYK
E.Konuenrpariito pearyrounx peuoBUH

19.11pu ogHAKOBIM MOJSPHIN KOHIIEHTPALI] pO3UYHH SIKOT 3 PEUOBUH
XapaKTEePU3YEThCS MIHIMAIBHOIO TEMIIEPATYPOIO KpUCTATI3allii?
A.Na,SO4
B.NaCl
C.CHs;0OH
I[.C6H5COON3.

E.CHsCI

20.T1ix yac sxux (a3o0BUX MEPETBOPEHb MA€ MiCIle 30LIBIIICHHS CHTPOITi?
A.IlnaBneHHs 1 BUITApOBYBaHHS
B.IlraBnenHs i kpucTamizamis
C.Kpucraizalis 1 KOHIEHcAIis
J.CyO6aimMarris 1 KpucTaizalis
E.Kuminas 1 koHaeHcaris

21.0OquuM 13 QakTopiB, 10 BIUTMBAIOTH HA 30UIBIIIEHHS! BUXOY JIIKAPCHKOT
PEYOBHUHH Y TIPOIIEC] HOTO CUHTE3Y, € 3HMKEHHS €HEPTii aKTHBAIli peaKilii.
[pomy cripusie:

A.[logaBaHHs KaTamizaTopa
B.3H1xeHHS TeMIiepaTtypu
C.3MeHIIeHHS KOHIIEHTpaIil

J.IlinBuilieHHS: TeMIiepaTypu
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E.30u1b11eHHS KOHIIEHTpaii
22.11pn camouMHHOMY HAOJIMKEHHI 130J1bOBAHOI CUCTEMH JI0 CTaHy PIBHOBArH,
BEJIMYMHA 11 €HTPOIIII:
A Ilpsamye 1o Hys
B.JIiniitHo 3pocTae
C.locsarae MiHIMyMy
H.Jlocarae makcumymy
E.Tlpsimye 10 6€3MEKHOCTIIO
23.Ha 61010CTYNHICTh NOPOIIKY BIUIMBAE CTYI1Hb MOJAPIOHEHOCT1 pEYOBUHH,
MIPOIO SIKOTO €:
A.JlucriepcHICTh CUCTEMU
B.11{u1bHICTE pO3unHY
C.KonnenTtpariiisi pe4oBUHU
J[.06’em gacTok
E.Maca gacrtoxk
24.Bona y moTpiiiHii TOYIll Ha JiarpaMi CTaHy € CHCTEMOIO:
A.IuBapiaHTHOO
B.biBapianTHo1O
C.YoTupboxBapiaHTHOIO
J.MoHOBapiaHTHOIO
E.TpusapiantHoto
25.51kuM Mae OyTH 3HaUEHHS MOJISIPHUX KOHIIEHTpAIlI peareHTiB, Mmoo
KOHCTaHTa IMBUAKOCTI YUCEIHLHO JOPIBHIOBAJIA IIIBUIKOCTI peaKirii?
Al
B.4
C.0
.2
E.3

26.DapmakoneifHUM METOJIOM BU3HAYCHHS MOJIEKYJIsipHOI Macu BMP e:
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A.Bicko3umerpis
B.Kpiometpis
C.OcMmomerpis
J.Hedenomerpis
E.Tlotenuiometpis
2 . SIxuii 10H N1ABUIIYE€ OCMOTUYHUN TUCK Y BOTHHUIL 3aMajleHHsA?
A Kamiit
B.Xuop
C.MarHiit
A.Drop
E.Kanbpiit
28.SIButia ocigaHHsA JUCTICPCHUX CTPYKTYP KIITHH NPHU3BOAATH J0 MOPYIICHHS
(GyHKIIOHYBaHHS opraHizMy. BkaxiTh BEIMUUHY, SIKa € MIPOIO arperaTuBHOL
CTIKOCTI 30JiB:
A.KoHcranTa cegumenTarii
B.Ko#ncranTa acormiarii
C.Koncraura qucoriarii
J.KoHcTanTa xoarymsiii
E.KoncraHTa, 3B0pOTHa KOHCTaHTI KOAr Y1l
29.Bucoki TepaneBTHYHI BIAaCTHBOCTI aKTUBOBAHOTO BYT'ULIII 00YMOBIICHI HOTO
BEJIMKOIO MMUTOMOIO TIOBEPXHEI0. SIK HA3MBAETHCS SBUIIE TIOTIIMHAHHS Ta31iB
TUTHKU TTOBEPXHEIO TBEPIOTO Tina?
A.AncopOris
B./lecopOrtis
C.Anresis
J.Pexyniepartis
E.Kore3is
30. /115 301MBIICHHS CTIMKOCTI B KOHIICHTPOBaHI eMyJbcii 1o1arTh [TAP Ta

BMC, kotpi €:
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A.Emyneratopamu
B.Po3unnnukamu
C.IlornmrnHavamu
J.Karanizaropamu
E.AxtuBaTopamu

31.Oprani3Mm JI0JUHU 3aCBOIOE KUPH TUIBKU y BUTIISA1 eMyJibeid. PocauHHi

Maciia ¥ TBapUHHI JKUPHU, [0 MICTATHCS B 1K1 IMIJT 1€10 KOBY1 (eMyJbratopa)

EMYJIBIYIOThCS. SIK TIPH IIbOMY 3MIHIOETHCS MDXK(a3HUI TOBEPXHEBUN
HaTAT?
A.3HMXKy€EThCA
B.He 3MiHt0€TBCS
C.Cnoyatky 3HUKY€ETbCS, MOTIM MIABUILYETHCA
J . ITigBuniyerbes
E.Crniouatky miBUITY€ThCS, MOTIM 3HIKYETHCS
32.5lka 3 pe4yoBUH IIPU PO3UMHEHH] Y BOJ1 YTBOPIOE KOJOTTHUN PO3UHH?
A.Tlporapromn
B.Kamnito riarokoHar
C.Caxapoza
J.ApreHTym HiTpaT
E.Hatpito cynsdar

33. 4k 13 3HMKEHHSM TeMIIepaTypH 3MIHIOEThCS (Pi3udHa ancopOilist pe4oBUH?

A.301bITy€EThCS

B.3MeHIIy€eThCs y TEeTEPOreHHUX CUCTEMaX
C.Ilepexoauthb y XeMOCOpOIIito
J.3MeHbIIYEThCS

E.361u1b11yeThCSl y TOMOTEHHUX CHCTEMAX

34.0OnauM 3 GakTopiB, M0 BILUIMBAIOTH HA 30UTBIIEHHS BUXOMY JTIKAPCHKOT

PEYOBHUHU y MPOILIeCi HOTO CUHTE3Y, € 3HUKEHHSI €HEPTii aKTUBAIlli peakiii.

[pomy cripusie:
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A.JlogaBaHHs KaTamizaTopa
B.3HmxeHHs TeMIiepatypu
C.ITigBunieHHs TeMnepaTypu
JI.3011b1IeHHS] KOHUEHTpALIil

E.3Mmennienns KoHIeHTparii

35.11pu koarymsiii cyminaMu eIeKTPOIITIB CIIOCTEPIraeThesl, 110 BOHU HIOU

MPOTUJIIIOTh OJHE OJHOMY. SIK Ha3UBA€ThCS TaKUil €(heKT?
A.AHTaroHizm

B.CenumenTarris

C.Bzaemna xoarymsiis

J.ATUTUBHICTH

E.Cineprizam

36.00uucnenHs remneparypu GpazoBUX NEPETBOPEHD MPH PI3HUX TUCKAX Ma€

BOKJIMBE MPAKTUYHE 3HAYCHHS ISl CydacHOro (hapMaleBTUIHOTO
BUPOOHUIITBA 1 3[1HCHIOETHCS BIATIOBIIHO J10:

A.PiBusaaas MenneneeBa-Kmaneitpona

B.3akoniB Knaneiipona-Knaysiyca

C.IIpasuna a3 ['i066ca

J.PiBasinas KonoBaioBa

E.IlpaBuia TpyroHa

37.B meTo/11 BU3HAYCHHS TEPMIHY IPUAATHOCTI JIIKAPCHKOTO Mpenapary

MPUITYCKAIOTh, IO PeaKilis po3KIagaHHs JIKapChKOi PEUOBUHHU € PEAKITIEI0

TaKOTO MOPSJIKY:
A.llepmmi
B./lpyrui
C.HynboBuit

I Tperiii
E.Jlpo6uuii

38.B sikomy 3 HaBeIEHUX PO3YMHHUKIB JKEJIATUH HAOpsIKaTUME Halkpare?
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A.Bona
B.bensen
C.Po3uuH anieTaTHOI KUCIOTH
J.dieTtunoBuii erep
E.Etunosuii cnupt
39.KineTuky TepMI4HOTO PO3KIAIY JIKAPChKOI pEYOBUHU JAOCTIIKYIOTh Y
6oMO0BOMY KasopumeTpi. Jlo sIKoro THMy BIIHOCUTHCS Lel mpouec?
A.I30xopHuii
B.1306apuuii
C.1Hukniuyanit
JI. PiBHOBaKHUIA
E.I[3otepmiunuit
40. BxkaxiTh BU3HAUCHHS Niepioy HamiBBuBeaeHHs (T1/2)?
A.TIpoMiXKOK yacy, 3a sIKMi KOHIIEHTpaIlisd Mperapary B IIa3Mi KpoBi
3meHmyetbest Ha 50%
B.Uac noBHOro BUBEACHHS MpEMapaTy 3 OpraHizMy
C.CniBBifHOIIICHHS! MK IIIBUJIKICTIO BUBEJICHHS TpernapaTy Ta Horo
KOHIICHTPAIIIEIO0 y M1a3Mi KpPOBi
J.IIBuakicTh BUBEACHHS MpeTapaTy 4epe3 HUPKH
E.O6’em mura3Mu KpoBi, KM 3BUIBHSAETHCS Bl TIPeNapary 3a OJJMHHITIO
qacy
41.B MenuIuH1 1S JTIKyBaHHS XBOPOO 3aCTOCOBYIOTH ITiHH. [[0 sSIKOTO Kiacy
JTUCTIEPCHUX CUCTEM HaJIeKaTh MIHU?
A.Emynbcii
B.Cycniensii
C.Ilopomiku
. Aepo3oiri
E.ITinu
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42.PocnyHHI 1 TBAPUHHI OPraHI3MH BIIHOCATHCS 10 TAKUX O10JOTTYHUX CUCTEM,
SIK1 OOMIHIOIOTBCSI 3 HABKOJIUIITHIM CEPEIOBUILIEM PEUYOBHUHOIO 1 EHEPTIEIO.
SIK Ha3UBAIOTHCS TaKi CUCTEMH?
A.Binkpura, rereporeHHa
B.[305b0BaHa, rereporeHHa
C.3akputa, roMOreHHa
J.3akpura, rereporeHHa
E.Biakputa, romorenHa

43. BuzHaueHHs (hapMaKOKIHETUYHOIO MMapaMeTPy JIIKApChKUX 3ac001B, SIK
nepiona HarniBBuBeaeHHs (T1/2) nacrymnue:
A.TIpoMixKoK yacy, 3a SIKMil KOHIIEHTpallis penapary B mia3Mi KpoBi
3MeHIyeThest Ha 50%
B.O06’eM ma3Mu KpoBi, SIKHI 3BUTbHSETHCA BiJl IIpenapary 3a OJUHHIIIO
qacy
C.Yac nmoBHOTO BUBEJIEHHS MIpenapary 3 OpraHizmy
J.IIBuaKICTh BUBEJICHHS MpENapaTy 4epe3 HUPKU
E.CriBBiiHOIIIEHHS MK IBUAKICTIO BUBEJCHHS Ipernapary Ta Horo
KOHIICHTPAIIIEIO0 y T1a3Mi KpOBi

44, B 13051b0BaHIi CHCTEMI1 y CTaH1 pIBHOBAru BeJIMYMHA 1i €HTPOTIIi:
A.JlopiBHIOE HYITIO
B.IIpsmye 1o 6e3MeKHOCTI
C.locsirae MakCUMyMy
J.Jlocarae MiHIMyMYy
E.JliniitHo 3pocTae

45. 3alie)KHICTh IBOX THCKIB 3a JBOMAa TeMIIEpaTypaMHt JI03BOJISI€ BU3HAYHUTH
TETUTOBHH eeKT (ha30BUX MEPETBOPEHD. Taka 3aJeXHICTh Ma€ Ha3BY:
A.PiBasans Knaneiipona-Knaysiyca
B.IIpaBuna Tpyrona

C.IlpaBuina da3 I'i66ca
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J.PiBusinast MenneneeBa-Knaneiipona
E.3akoniB Konosanosa
46.Bona y moTpiiiHii TOULll Ha JlarpaMi CTaHy € CUCTEMOIO:
A. TprOXKOMITOHEHTHOIO
B./IBOXKOMIIOHEHTHOIO
C.TpbOXKOMIIOHEHTHOO
JI.MOHOKOMIIOHEHTHOO
E.YoTupbhOXKOMIOHEHTHOKO
47.Cepen nepeiiueHuX BOJAHUX PO3UMHIB JIIKAPCHKUX MPENapaTiB 3 OJJHAKOBOIO
MOJISIPHICTIO MaKCUMaJIbHa TeMIIepaTypa KUIIHHS BIIMOBIAA€ PO3UUHY:
A.®epym (III) cynasdary
B.IIpomenony
C.Hixotunaminy
J.Pe3opuuny
E.ﬁony
48. SIxkuii 10H MIABHIIYE OCMOTUYHUN TUCK y BOTHHMIIII 3ariajieHHs ?
A Kamii
B.Kanpmiii
C.®top
J.Marmuii
E.Xuop
49,5k 3 MABUIIEHHSIM TEMIIEPATYPH 3MIHIOEThCS (pi3UUHA afCcopOITis
pe4YoBUHU?
A .3MEHBIIYETHCS
B.36inbmryeThes
C.Ilepexoauts y XeMoCcOpOI1ito
JI.3MEHBIIYETHCA B TETEPOr€HHUX CUCTEMAX

E.3011b11yeThCS B TOMOT€HHUX CHCTEMAX
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50.Bucoki TepaneBTUYHI BIACTUBOCTI aKTUBOBAHOTO BYT'ULJIE OOYMOBJIEH1 HOTO
BEJIMKOIO MUTOMOIO TIOBEPXHEI0. SIK Ha3MBAETHCS SIBULIE OTIMHAHHS Ta3iB
TUIbKU MMOBEPXHEIO TBEPIOTO TLa?
A.AncopOiis
B.Anresis
C.decopOrist
J.Koresis
E.Pexynepaiiis
51.Ha 6i010CTyNHICTh NOPOIIKY BIUIMBAE CTYI1Hb MOJAPIOHEHOCT1 pEYOBUHH,
MIPOIO SIKOTO €:
A.JlucriepcHICTh CUCTEMU
B.KonrieHTpariis pe40BUHH
C.006’em yacTok
JI.Maca gactok
E.llinpHICTh pO3YHHY
52.51xy Ha3By Mae MpoLeC CaMOAOBUIBHOTO 3JIUIIAHHS KPareb Y eMYJIbCisix?
A .Koanecuenis
B.®nokynsis
C.Cegumenrariis
J.Doraris
E.Koarymsiis
53.CTpyKTYpHOIO OAMHULICIO KOJOITHOTO PO3UMHY JIIKAPCHKOI PEYOBHHH €:
A.Minena
B.Monekyna
C.Atom
J.Ion
E.1lBiTep-ion
54.B sikomy 3 HaBeICHUX PO3UYMHHUKIB T'1IPOBUIBHUN MOJIMEP HaOpsiIKaTUMe

Haiikpame?
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A.Bona
B.Po3uuH anieraTHOT KUCIOTH
C.Etunosusi ciupt
J.dieTtunoBuii erep
E.bensen
55.B MeauuuHi 1715 JIKyBaHHS HIKIPHUX XBOPOO 3aCTOCOBYIOTH nacTu. J{o
SIKOTO KJ1acy JUCTIEPCHUX CUCTEM HaJIe)KaTh MacTh?
A.Cycniensii
B.Emynbcii
C.Ilopomiku
J.ITiau
E.Aepo3zomi
56. /{15 301UTBIIEHHS CTINKOCT1 B KOHIICHTPOBaH1 eMyJbCii noaarTh [IAP ta
BMC, kotpi €:
A.Crabunizatopu
B.AkTuBaTopamu
C.Karamizatopamu
JI.Po3unHHUKaMu
E.Ilornmunayamu
57.0prani3M JIt0IMHHU 3aCBOIOE KUPH TUTHBKH Y BUTJISA1 eMYyIbCii. PocnuHH1
Macia ¥ TBapuHHI XKUPH, 10 MICTATHCA B 1K1 MiJ] AI€I0 )KOBY1 (EMYIIBraTopa)
EeMYJBIYyIOThCS. SIK TIPU IbOMY 3MIHIOETHCS MIXK(a3HHUIN TOBEPXHEBUN
HaTAT?
A.3HUKYETHCA
B.IlixBuniyerbcs
C.He 3miHIOETBCS
J.CriogyaTKy miIBUIIYETHCS, TOTIM 3HUKYETHCS

E.CnouaTky 3HMXY€EThCS, TOTIM M1JBUIYETHCS
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58.Cepen nikapcbkux ¢hopm 6arato JUCrnepcHUX cucrteM. BkaxiTh
BUIbHOJIUCIIEPCHY CUCTEMY:
A.Cycniensis
B.I'ens
C.dparmi
. Hiadpparma
E.Mem06pana
59. ®apmakoneHUM METOIOM BU3HAYECHHS MOJIEKYIsipHOT Macu BMP e:
A.Bicko3umerpis
B.Tlotenuiometpis
C.Hedenomerpis
J.OcmomeTpis
E.Kpiomerpis
60.1Ipu koarymsii cyMmilramMu eJIeKTPOJIITIB CIIOCTEPIraeThCs, 1110 BOHU HIOU
MiJICHITIOIOTh OJIMH OJHOMY. SIK Ha3UBa€ThCs Takui eeKT?
A.Cuneprizm
B.AIUTUBHICTD
C.AnTarouniam
J.B3aeMHa koarymsiis
E.Cenqumenrarris
61.KpoB MiCTUTH €PUTPOIIUTH, PO3MIp AKUX Ma€ mopsiaok 10?6 M. Jlo sxoro
TUITY TUCTIEPCHUX CUCTEM CIIiJ] BITHECTH KPOB?
A.MikporetreporeHna
B.I'omorenna
C.I'pybonucnepcHa
J.KonoinnoaucnepcHa

E.['ereporenna
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62. /1151 BU3HaYeHHs pajiyca YaCTUHOK JHUCIIEPCHOT (pa3H 3aCTOCOBYIOTh METOJ
yJIbTpaMikpockotii. [{jisi npoBeeHHS PO3paXyHKIB B IIbOMY METOI1
BUMIPIOIOTb!

A.KiIbKICTh YaCTUHOK B IEBHOMY 00’ €Mi

B.IHTEHCUBHICTH CBITJIa, IO MPOXOJIUTh

C.[HTEeHCHUBHICTb PO3CISTHOTO CBITJIA

J.JIoBXHHY NpoOIry MiY€HUX YACTUHOK

E.Yac npoxomkeHHs: MiYeHIMH YaCTHHKaMU TIEBHOI BiJICTaHi
63.1Ipenapatu k0JI0iqHOTO Cpiba MPOTAPTOJII 1 KOJUIAPTOJ, KPIM JIIF0H01

PEYOBHUHM MICTSITh CIOTYKH OUIKOBOI NpUpoau. SIKy QYyHKI[}0 BUKOHYIOTh

OUIKM B IIUX Mpenaparax?

A.3axXuCT KOJOIHOTO PO3UMHY BiJl KOATyJIsIIii

B.36u1b11eHHS TepMiHY 30epiraHHs

C.Ilocnabaennasa mooiyHo1 il

J.ITokpatiieHHs TEXHOJIOT11 mpenapaTry

E.Ilocwienns 6akrepurinaHoi aii cpidia

64.5Ixa 3 pe4oBHH MPU PO3UMHEHHI Y BOJI1 YTBOPIOE KOJIOITHUN PO3UUH?
A.Komnapron
B.Hatpito cynbdar
C.Apredrymy HiTpar
J.Kamiro rirokoHaT
E.Caxapo3a

65.[ToTenmiomeTpuuHuii MeTOA BU3HAUeHHS pH sik HAaOLIBII YHIBEpCATHHUI
3aHeceHuil 10 JlepxkaBHoi @apmakoriei YKpainu. 3a JOIOMOTO0 SIKOi 3 map
€JIEKTPO/IIB MOKHA BU3HAUYnUTH pH?

A.CKIHUI-KaTOMEeTbHUM
B.BoHeBUN-XIHTIAPOHHUI
C.CxIIsiHU-BOTHEBHI

J.Kanomenbauit-xsmopcpiOHuii
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E.CxistHuii-XiHT 1IpOHHUM
66.kuit 3 pakropis HE BITJINBAE Ha KOHCTaHTY IIBUJKOCTI XIMIYHOT
peakiiii?
A.KoHueHTparlis pearytouux pe4oBUH
B.Temmieparypa
C.IIpupona pearyrounx pe4oBHH
J.Ilpupoa po3uMHHUKA
E.Ctymiap TUCriepcHOCTI TBEP10T pSYOBUHU
67.3a BeIMUMHAMHU KOHCTAHTH IIBUAKOCTI MOYKHA POOUTH BUCHOBKH IIO/I0
nepediry nporeciB CHHTE3Y TUX YU IHIIMX JIIKAPChKUX mpernapaTtis. Bin
SIKOTO 3 (haKTOPIB 3aJICKUTh KOHCTAHTA IIIBUKOCT1 peaKiii?
A.Temneparypa
B.Tuck
C.00’em
J.Konnentparis
E.Yac peakmii
68.MonsipHa koHIeHTpaIlis po3unHiB ckiangae 0,1 M. Skuit 3 po3unHiB
XapaKTEePU3YEThCS HAHOLIBIITUM OCMOTHYHUM THCKOM ?
A. Xmopuay 6apiro
B.Xnopuny nirito
C.Xnopuay kamiro
. Denony
E.Eranony
69.11pu ouunreHH1 TaiEepUHY, SKUH BXOIUTH 0 CKJIaay 0araThoX JIIKapChKUX
¢dbopM, BUKOPUCTOBYIOTh aKTUBHE BYTULIS. SIKe SIBUIIIE JIEKUTH B OCHOBI
IIbOT0 TIporiecy?
A.AncopOris
B.Koresis

C.Anresia
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J.3MouyBaHHA
E.KaninsapHa koHAeHcalis
70.VY ¢i3uko-xiMiuHii 1abopaTopii OyiIM NPUrOTOBaHI BOAHI PO3UUHHU. KU 3
epepaxoBaHUX PO3YMHIB Ma€ HAHOUIBIIMNA OCMOTUYHUMN TUCK ITpH 298K ?
A.CynbdaTy anroMiHito
B.CeuoBrHu
C.I'mroko3un
J.benzoaty Hatpito
E.Cynbdary Hatpito
71.B xniH14HIN OpakTUIll A7 PpaKIioHyBaHHS OUIKIB CUPOBATKH KPOBI Ta
IHIIMX O10JIOTTYHUX PIIMH BUKOPUCTOBYETHCS METOJ BUCOJIOBaHHS. SKi
CIIOJIYKH 3aCTOCOBYIOTHCS JUJIS II€T METH?
A.Couti Ty>)KHUX METaiB
B./lereprentu
C.Couni BaXXKUX METaliB
J.Kucnortu
E.Jlyru
Jlitepatypa

ba3zoBa (ocHOBHA)

1. AnamitTidna, Qi3KoJmoimHA XiMis Ta METPOJIOTis: HaB4y.mocioHMk/O. A.
[onmnetns, JI. 1. XmenpaukoBa. —{ainponerposcbk:Cepennsak T. K. ,2016.-
240c.

2. ®iznyna 1 konoigHa ximis/Kabaunuii B,I Ocunenxo JI. K.,I'puman JI. [1. Ta iH.. —
X.: IIpanop, 1999.-368c.

3. Kpacosckwuit U.B., Baiins E.U., besyrnerit B./l.. ®usndeckas v KOJUIOWTHAS XU-
must.— K.: Buma mkoma, 1983.—352c¢.

4. EBctpatoBa K.W., Kynuna H.A., ManaxoBa E.E.. ®u3nuueckass u KoJionaHas

xuMus.— M.: Beicm. mxk., 1990.—487c.
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5. llpaktukym mno  ¢usuueckoir u  komnougno xumuu (Ilog  pen.

K.M.EBctparoBoii.), M.: Beicut. mk., 1990.—255c.

JlomaTkoBa

1. bureuyk B.C. TecroBi 3aBnanns 3 Kypcy «bioHeopraniuna, ¢i3koyoigHa Ta
OioopraniyHa ximis» : HaBY. nociOHuk/ B. C. buibuyk, JI. I. Xmenbaukosa, O.
3. bpazanyk. — JIainponetpoBerk : JJY,1999. — 115 c.

2. Bioneopraniuna, ¢i3konoigHa i1 Oioopraniuna ximig / JI. O. Tomynsk, O. O.
Mappnamiko, C. I'. €purosa Ta 1. — Oneca : Ozec. aepx. men. yH-T, 1999.— 248
C.

3. ®usnueckas xumus. TeopeTruueckoe U nmpakTuueckoe pykoBoactso./Iloxg pen.
akan. b.JI.Hukonsckoro.—JI.: Xumus, 1987. —880c.

4. 3axapuenko B.H. Komnonanas xumus.— M.: Beiciias mkouna, 1989.—238c.

5. ®ponos IO0.I'. Kypc komnoungnon xumun.— M.: Xumusi, 1988.—464c.

6. Mopo3 A.C., KopanroBa A.I'. ®i3uyHa Ta kojoigHa ximis. — JIbBiB.: CBIT,

1994. —280c.

22. Indopmauiiini pecypcu
1. http://library.zsmu.edu.ua
2. WWW.0zon.ru

3. medulka.ru/himiya
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