dbeneparbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEILHOE YUPEIKICHNE
BBICIIET0 00pa30BaHus
«OpeHOyprekuii rocy1apCcTBEHHBIN MEIUIIMHCKUN YHUBEPCUTET
MununcTepcTBa 31paBooxpanenus Poccuiickount denepannun

OI'bOY BO OpI'MY Munsapasa Poccun

MeToanuyeckne peKOMEHIALNMH ISl IPOBeAeHUs JJa00PATOPHBIX
padoT no aAuCHUIIUHE «XHUMHUS»

(noist ctyneHToB 1 Kypca Jie4eOHOro (pakyJabTeTa)

Openbypr 2019



Moayas 1. OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX pPeaKkuuii
B JKM/IKHX CpeJaxX OpraHusmMa

3auarue Ne 1

I. Tema: PacTBOpBI M UX POJIb B KU3HEIESITEILHOCTH
Il. Tun 3ausiTUs: 1a60paTOpHBIC pabOTHI

I1l.Heas: CdopmupoBaTh 3HAHUS TEOPUH PACTBOPOB KaK OCHOBY JUIsl TOHUMaHHS
ANEKTPOJINTHOTO TOMEOCTa3a OpraHu3Ma 4YeJIOBEKa, U pOJIM pPacTBOPOB B IIpoleccax
KHU3HEICSITEIbHOCTH.

IV.3nauuMocTh Tembl: B 3TOM pasjene wM31araroTcsi OCHOBBI COBPEMEHHOIO YYEHHS O
pacTBopax, 3HaHHE KOTOPOTO Bpauy HEOOXOAMMO, TaK KaK MHOTHE BaXKHbIE OMOXUMUYECKHE
IpOILecChl MPOTEKAIOT B OpraHu3Me B KuAKoH (aze. OCHOBHBIE MOJIOXKEHUSI COBPEMEHHOM
TEOPUU DJIEKTPOIUTOB SIBJISIFOTCSI HAYYHOW OCHOBOW JIJIsl U3YUYEHHUSI DJIEKTPOJIUTHOrO OajnaHca
OpraHu3Ma 4YeJIoBeKa U BBISICHEHUS MOCIIEACTBUN €ro HapyIeHHs.

V. HcxoaHblii ypoBeHb

DIIEKTPOIUTHYECKAs JUCCOLMAIINS KUCIOT, OCHOBAaHUH, COJIEH.

CreneHp QUCCOLMAINH.

CwibHBIC U CITa0bIe DJICKTPOIUTHI.

MoutsipHasi KOHIICHTpAIHsI pACTBOPOB, MacCOBAst JIOJIsI PACTBOPEHHOTO BEIIECTRA.

P

V1. Conepxkanue 3aHATHS
1. Teopus

1. Ponp BOABI UM pacTBOPOB B KU3HEIACATEIBHOCTH. (DU3MKO-XMMHUYECKHE CBOMCTBA BOJbI,
o0ycnoBiMBaOIIKe €€ YHUKAIbHYIO POJIb KaK €IMHCTBEHHOTO OMOPacTBOPUTEIISL.

2. ABromnporonu3 (aBTOMOHM3aNus) BoAbl. KoHCTaHTa aBTONPOTONIM3a (aBTOMOHU3AIMH) BOJIBL:
BBIBO/I, 3aBUCUMOCTh OT TEMIIEpaTypbl. BOAOpOAHBIN MTOKA3aTENb.

3. KomnuratusHble cBoicTBa pa30aBIEHHBIX PACTBOPOB HERJIEKTPOJIUTOB. 3akoH Pays:
(bopMyITHUPOBKH, pacueTHbIE (POPMYIIBL.

4. CrnexactBue U3 3aKkoHa Payis: moHMKeHHe TeMIepaTypsl 3aMep3aHtsl pacTBOPOB, MOBBIIIIEHUE
TEMIEPATypbl KUIEHUS PacTBOPOB ((HOPMYIHPOBKH, pacueTHbIe (OPMYJIbl, MPAKTUYECKOE
3HAYEHUE).

5. Ocmoc. Ocmoruyeckoe napiaeHue. 3akoH Bant-I'odda 11 pacTBOpOB HEINEKTPOIUTOB:
dbopMynupoBKa, pacdeTHble (OPMYIIbI.

2. 3agaun

1. B 300 r BonHoro pactopa coaepxxutrcst 50 r caxapossl.
Paccuumavime MonsspHYIO JOIIXO paCTBOPUTEIIS.
Onpedenume NaBleHUE HACHIIIEHHOTO ITapa pacTBOPUTENS HAJl paCTBOPOM IPU TeMIIepaType
20 °C, ecnu jaBieHWe Mapa PACTBOPUTENS HaJ PACTBOPUTENIEM B TEX XK€ YCIOBHUIX PaBHO
18,11 MM pT. cT.

2. PactBop, coxepxkaiuii 43 r Heanekrposuta B 500 M1 Bosisl, 3amep3aet npu t = -1,36 °C.



Paccuumaiime 0THOCUTENBHYIO MOJIEKYJISIPHYIO Maccy pacTBopeHHoro BeniectBa. Kk (H,0)
= 1,86 kr-K/MoJb.

3. OcMotmyeckoe naBiieHHe pacTBopa obbemoM 0,5 151, B koTopoM comepxutrcs 40 r
remoryioouna, mpu 4 °C pasuo 2634 Ila.
Ycmanosume MonsapHyo Maccy reMorioOuHa.

3. ®opmy.ibl, He00OX0AMMBIE /1JIsl pellleHus 32/1a4 10 TeMe
«PacTBOpBHI HEITEKTPOJIUTOBY»

1. 3akon Payns{ AJI1 HCOJICKTPOJIMTOB! OTHOCUTENHHOC MOHIKCHUE JaBJICHHA HACBIIICHHOI'O
napa paCTBOPHUTEIA Had paCTBOPOM HEJIICTYUECTO BEIICCTBA PABHO €10 MOJ'IHpHOﬁ JOJIC:

u = N; N = L , TIe

P n,+n

P, — naBneHue HACBIIIEHHOTO I1apa paCTBOPHUTEIIA Hal paCTBOPUTEIIEM,
P — maBneHue HACBIIEHHOTO MTapa paCTBOPUTENS HAJl pACTBOPOM,

N — MOJIIpHas J0JIsI paCTBOPECHHOI'O0 BEIICCTBA,

N — KOJIMYECTBO PAaCTBOPCHHOI'O BEIIECCTBA,

Ny — KOJIUYECTBO BEIICCTBA PACTBOPUTECIIS.

[Tocne npeobpazoBaHUs OIYUHM:

. . N _ no
L] - )
° e ° n,+n

2. CnenctBue w3 3akoHa Paynsa: [loBeimieHue TemmepaTypsl KHIIGHHUS — PacTBOPOB
HEAJIEKTPOIUTOB:

AT, =K, -6(X)

o)~ NX) __ m(X)
m, .. M (X)- m, ..
— Kam(X) M(X):Kam(X)
T MX)m AT, -m """

B(X) — MOJISUIBHOCTD BellecTBa X B PacTBOPE , MOJIL/KT;
X — ¢opmyna pacTBOPEHHOTO BEIIECTBA;

K, — a0ynuomerpuueckasi KOHCTaHTa PaCTBOPHUTEIS.

K, (H20) = 0,52 xr-K-moms ™.

3. CmencrBue wu3 3akoHa Paymsa: [loHmkeHne TeMIiepaTypsl 3aMep3aHHsi pPacTBOPOB
HEIEKTPOJINTOB MPSMO MPONOPLHMOHATIBHO MOJISIIBHOCTH BEIIECTBA B PACTBOPE:

AT, =K, -6(X)



nex) - mex)

s(X)= M(X)-m

p—as

- K. -m(X) M(X):K” m(X)’
M(X)- m, . AT, - M
B(X) — MOJISUTBHOCTD BeliecTBa X B pacTBOPE, MOJIB/KT;
X — ¢opmysa pacTBOPEHHOIO BEILIECTBA;

KK — KPUOCKOIINYCCKAasA KOHCTAHTAa PACTBOPUTCIIA.
K, (H,0) = 1,86 kr-K-mous ™.

rac

4. 3axon Baut-I'opda: OcmoTnueckoe naBieHne pa30aBICHHBIX PACTBOPOB HEIIEKTPOIUTOB
HPSIMO MTPOMOPLUOHATIBHO MOJIIPHON KOHIIEHTPALIMU PACTBOPEHHOTO BEIIECTBA:

7=C(X)-R-T

C(X)=n(X)= m(X)
V, a M (X) Vv,
=M@ p o MX) o
p-pa M (X) 'Vp—pa ,ﬂ

T — OCMOTHYECKOE JaBJICHHE,
C(X) — MonsipHasi KOHIICHTpAIUS BemecTBa X,

X — ¢opmyna pacTBOPEHHOTO BEIIECTBA;

R —ynuBepcanbHas razoBas nocrosinHas (R = 8,31 rxlla-moms K™,
T — abcontothas temneparypa (T =t + 273).

4. JlabopaTopHble padoThI

1. OCMOC 1 OCMOTHYECKOE JABJIEHHUE (neMOHCTpallMOHHBIN OTIBIT).

Heap padorbr: M3yunth nporecc OAHOCTOPOHHEW nuddy3un yepe3 MNOIYNPOHULAEMYIO
HEPEropoIKy.

TeopeTuyeckasi 4acTh.

OcMocoM  Ha3bIBaeTCs NPEUMYIIECTBEHHO  OJHOCTOPOHHEE IPOHUKHOBEHHE  MOJIEKYI
pactBoputens (Auddy3us) uepe3 MOTYNPOHULAEMYIO MEMOpaHy M3 PacTBOPUTEINS B PacTBOP
WJIN U3 PacTBOpa C MEHbIIEH KOHIIEHTpalueil B pacTBOp ¢ 0OJbIEH KOHLEHTpAIHEH.

Jnis u3ydeHus: sIBICHUS OCMOCA WCIOJIB3yeTcs MeMOpaHa, MPOHUIaeMasi TOJBKO U MOJICKYIT
pPacTBOPHUTEIIS, B YACTHOCTH JJIsl MOJIEKYJT BOJIBI.

B mpouecce ocmoca Bonma auddyHaupyer uepe3 MNOITYNPOHULAEMYIO MeMOpaHy B 000HMX
Hanpasienusx. Ho (B coorBercTBuM ¢ 3akoHOM DuKa), 1O TpaiueHTy XUMHUYECKOro MMOTEeHI[alIa
0O0JIBIIIE MOJIEKYIT BOJBI IEPEXOANT Ty, T/ie €€ KOHIICHTPALMs MEHbIIIE, T.€. U3 PACTBOPHUTENS B
pacTBOp WM U3 MEHEe KOHIIEHTPUPOBAHHOTO pacTBOpa B 0ojiee KOHIIEHTPUPOBAHHBIA pacTBOD,

T.C. B HAITPABJICHUU MMAACHUA XUMHUYCCKOI'0 IOTCHIUAJIA.



C TOUKHM 3peHHs TEPMOJWHAMHKH JIBUXKYIICH CHIJION OCMOCa SIBJISICTCS CTPEMIICHHE CHCTEMBI K
BBIPABHUBAHUIO KOHIICHTPALIHHA.

[TockonbKy cuCTeMa TMEpPEeXOJUT B MEHee YHOPSAOYEHHOE COCTOSHHE, TO €€ ODHTPOMUs
Bo3pacraeT (AS > 0), B pe3ynbrare yero s3ueprust [ mo6o6ca ymennimaercs (AG < 0), a XuMU4YeCKHe

IMOTCHIKAJIbl BBIPABHHUBAKOTCA. HOBTOMy OCMOC — CaMOHpOI/ISBOHBHHﬁ mponecc.

Xoa padortsl. Cocyn, THOM KOTOPOTO SIBJISIETCS TONIyNpOHULIaeMas MeMOpaHa, Haroaute 70 %
pacTBOPOM caxapo3bl, 3aKpoiiTe MpoOKoi, B OTBEpPCTUE KOTOPOM BCTaBiieHA TOHKas TpyOKa, U
NOTPY3UTE B OOJBIINIA COCY]T C BOJOH TaK, YTOOBI YPOBHH KHUJIKOCTEH B COCYaX COBIIAAIH.
B pesynbrate ocmoca 00bEM pacTBOpa BO BHYTPEHHEM COCYAE YBEJIMYMBAETCS, U CTOJIO
JKUJKOCTU IIOCTENEHHO moBbimaercsa.  Ilpu 3Tom co3maércss NpensaTcTBYIOIIEE OCMOCY
JOTIOJHUTEIIBHOE THAPOCTATHYECKOE HABICHUE (Pryyp) CTONOA kuakocTu BeicoToi h. Ilpm
HEKOTOPOH BBICOTE Nyaee TUAPOCTATUYECKOE JABJIICHHE JIOCTUTACT TAKOTO 3HAYCHUS, IpPH
KOTOPOM OCMOC IPEKPATUTCS, T.€. HACTYIIUT OCMOTUYECKOE PaBHOBECHE.
JlononHUTENbHOE THUJPOCTATUUECKOE JaBlieHUE CTo0a >KUJIKOCTH MOXHO paccuuTaTbh I10
dbopmyre

pr=hp-g,
IJIe Pr— THAPOCTATHYCCKOE AaBieHHe (1omonHuTenbHoe), H/M;
h — BbIcOTa CTOJIOA KUIKOCTH, M;
p — IIIOTHOCTB KIIKOCTH, KI/M®;
0 — YCKOPEHHE CHITBI TSOKECTH, paBHOE 9,8 m/c.
['mapocraTuueckoe JaBiieHUE CTOJ0a KMIKOCTH IPU OCMOTHYECKOM PAaBHOBECUHU OIpEIeIsieT
OCMOTHYECKOE JIaBICHHUE.
Ommembme ypoBEHb pacTBOpa B TpYOKe J10 MOTPYXKEHUs cocyla B BOAY M uepe3 | uvac mocie
HOTPY>KEHHS.
H3zmepbme BBICOTY CTOJI0A KUIAKOCTH.
Paccuumaiime BennuuHy ruIpoCTaTUYECKOIO JaBJIECHUS CTOI0A KUIKOCTH.
Obvsacuume, SBISIETCS U YCTAHOBJIEHHOE B OIBITE TMIPOCTATUYECKOE AABICHHE OCMOTHYECKUM
JTaBJICHUEM.

BeiBoa:

Il. POCT HCKYCCTBEHHOM KJIETKA TPAYBE

Heasb paborbl: M3yunTh sBJIEHHE OCMOCa Yepe3 MCKYCCTBEHHYIO IOJIYIIPOHULAEMYIO
MeMOpaHy, COCTOSIIIYIO U3 HEOPraHUYECKOH COJIH.

Teopernyeckas 4acThb.

TpeGoBaHMAM NOIYIPOHHUIIAEMOCTH B OOJBIICH MM MEHbLIEH CTENEHH OTBEYAIOT Pa3IMuYHbIC
000JIOYKH PACTUTEIHFHOTO WIIH KUBOTHOTO MPOUCXOXKICHHS, & TAK)K€ HEKOTOPBIE MaTepHAIIbI,
MOJTyYeHHBIE HWCKYCCTBEHHO, HAmpuMep, IUIeHKa KoJutomus. [IpuMepoM HMCKYCCTBEHHOM
TOJTYIIPOHUIIAEMON 00OJIOYKH MOXKET CIYKUTh 00osiouka u3 rexcanmaHogeppara(ll) menm,

MOJIYYCHHOI'O ITO pCaKIIUU:

2CuSO, + K4[F€(CN)6] = CUz[Fe(CN)g] + 2K,S0O4



Xoa padorbl: B npobupky Hamuth okoso 3 ma 5 % pactBopa CuSO, U onmycTuTh B pacTBOp
kpuctauuka  Ky4[Fe(CN)g]. Ha moBepxHOCTH KpHCTamia oOpa3yercsi CILIONIHAS IUICHKa
Cuy[Fe(CN)g], mpomyckaroias BOAY, HO 3aJepXKHBafoIias dYacTHIBI cosed. Yepe3 uyac
3apUCOBaTh B TETPab 00Pa3yIOLIYIOCS MOJIOCTb.

BriBox:
Jluteparypa:
1. OOGmras xumus. buodusndeckas xumus. XuMusi OMOTEHHBIX AJIEMEHTOB: YYCOHUK /IS BY30B

/ YO.A. Epmios, B.A. IlonkoB, A.C. bepnsun; Ilox. pen. FO.A. Epmosa. — 10-¢ wu3n.,
nepepad. u gomn. — M.: M3a-so IOpaiit, 2014. — 560 c. — Cepus: bakanaBp. ba3oBslii kypc.

EpmoB 10.A., [TonkoB A.A., bepnsua A.C. O6mas xumus. buopusndeckas xumusi. Xumust
o6uoreHHbIX 3neMeHTOB. [loa. pen. FO.A. EpmoBa — M.: Beiciias mkona, 1993. C. 42-51.

Papuu-1llep6o M.J., HoBukoB B.B. ®u3nueckas u koyutongHas xumus. M.: Beiciias mkoa,
1975, 4. 1, T 1.

Jlenckuii A.C. BBenenne B OMOHEOPraHWYECKYI0 U OModu3nyeckyo xumuoo. M.: Beicmas
mikoina, 1989, ¢.93-102, 112-125.

3anarue Ne 2

Tema: OcmoTHYecKHe CBOHCTBa PACTBOPOB 3JIEKTPOJMTOB. JJEKTPOJIUTHI B
opraHusme

. Tun 3aHATHA: TabOpaTOpHBIE pabOTHI

HEJ'IB: C(bOpMHpOBaTB 3HAHUA TCEOPUHU PACTBOPOB KaAK OCHOBY IJId TIOHUMAHUA
QJICKTPOJIMUTHOIO TIoOMEOoCTasa oOpraHudMa 4UYCJIOBCKAa, W PpOJU PpacCTBOPOB B IIpoNHECCax
KHU3HCACATCIIBHOCTH.

1V.3naunMocTh TeMbl: 3HaHHE TEOpHUU paCTBOPOB HCO6XO,Z[I/IMO AJI1 TIOHUMAaHUs poJIin 0OCMOCa

VI

B OMOJIOIMYECKHX CHUCTEMaX, B YaCTHOCTH OHKOTMYECKOIOo JaBieHHs KpoBU. CTyIEHTHI
3HAKOMSATCA C MOHATUSMU «OCMOJIAPHOCTB» U «OCMOJIAIIBHOCTBY», KOTOPBIE NMPUMEHSIOTCS
JUIS  XapaKTEepPUCTUKU OWOJIOTMYECKUX JKMJIKOCTEH U MNeppy3HMOHHBIX pacTBOpPOB, H
«U300CMUS» (FTEKTPOIUTHBII roMeocTas).

Hcxoanblii ypoBeHb

DNIEKTPONUTHYECKAs! AUCCOLMALINS KUCTIOT, OCHOBaHUH, COJIEH.

CTelneHs TUCCOITHAITAH.

CunpHbIC U CIIa0bIe DIEKTPOIIUTHI.

MoutsipHast KOHIIEHTPAIHSI pACTBOPOB, MaccoBasi JI0JIs1 PAaCTBOPEHHOTO BEIIECTBA.

el N

.Conep:xaHue 3aHITUSA
1. Teopus



1. OcmoTHueckue CBOWCTBAa pPAcTBOPOB AJIEKTPOJIUTOB. M30TOHHMUECKHI KO3 PULIHEHT:
(bu3n4ecKuii CMbICI, pacuéT, CBA3b C KAXKYILEHCs CTENEHbIO JUCCOLMALIUY.

2. T'umo-, rumep-, M30TOHMYECKUE pPACTBOPBI; MX HpUMeHeHHe B MenuuuHe. [lonstue o6
M300CMHH (ITIEKTPOIUTHOM TomeocTase). OCMOISUIBHOCTh U OCMOJISIPHOCTh OMOJIOTHYECKHIX
KHUJIKOCTEH: OIpe/eieHne IOHATHM, 3Ha4yeHue, CBsSI3b C MOJSIIBHOCTBIO M MOJIAPHOM
KoHUEeHTpauuel. OCMOJISIPHOCTb KPOBH.

3. Ponp ocmoca B Onosormueckux cucremax. Ilnasmonus m nuronus. 3aBUCUMOCTb CTENEHU
reMOJIM3a IPUTPOLIUTOB OT KoHIeHTpauuu pactBopa NaCl.

4. KoHcranta nmuccouuanuu (MOHM3amWK) CJIabOro  3JEKTPOJHMTa. 3aKOH —pa3BeACHHS

OctBanbaa: GopMyIHUpPOBKA, BEIBO/I.

AxtuBHOCTh. Koa¢dunuent aktuBHOCTH HOHOB. MlOHHas cuiia pacTBopa.

6. Pomp anexkTponuTOB B Mpoleccax >Ku3HeaeATeNbHOCTU. MHTepBanmbsl 3Hauenuit pH mns
Pa3INYHbIX )KUIKOCTEH YeJIOBEUECKOro OpraHu3Ma B HOpME U MaTOJOTHH.

o

2. 3apaun

1. Temmeparypa kumenusi Boanoro pactBopa NaOH 102,65 °C. Kaxymiasics creneHb
MOHU3AIUY 3J1eKTposuTa paBHsaeTcs 70%.
Yemanosume, xakyro maccy NaOH pactBopwmm B 100 T BojBL.

2. PacrBop, comeprxaniuii 2,1 r KOH B 250 Mt Bozisl, 3amep3aer mpu -0,514 °C.
Paccuumaiime n3otonndeckuii K03()OUIMEHT U KaXKyIIYIOCS CTENICHb AUCCOIUAIIUH.

3. Ocmoruyeckoe nasnenne 0,5 M pactBopa kapOoHara Kanus pasHo 2726 kIla npu 0 °C.
Buiyucnume xaxyuryrocs crenensb aucconuanun KoCOs B pactBope.

3. ®opmy.ibl, HeOOX0AMMBIE J1JIs1 pellIeHUs 32124 10 TeMe
«PacTBOPBI 2J1€KTPOJIUTOB)»

1. CJ'ICI[CTBI/IC K3 3aKOHa Paynﬂ IJIsL PaCTBOPOB JJICKTPOJIUTOB:
AT, =i-K, -6(X)
AT, =i-K,-6(X)
7=1-C(X)-R-T

Ipumeuanue: | — w3oTOHMUYeCKH Kod(duiment. i = 1 + o(n-1), rae o — Kaxymascs
CTETICHb JTUCCOIMAIINH, N — YUCIIO HOHOB, HA KOTOPOE TUCCOLUUPYET DIIEKTPOIIUT.

4, JlabopaTopHas pa6ora

I. TEMOJIU3 3PUTPOLIUTOB

Henab padoTbl: YCTaHOBUTH 3aBUCHMOCTH CTENEHU NEMOJIM3a SPUTPOLIMTOB OT KOHLEHTpALUU
pactBopa NacCl.

Teoperuyeckas 4acTh.

SIBnenue ocMmoca UrpacT BaAXXHYI POJIb BO MHOI'MX XUMHYCCKUX U OMOJIOTHYECKUX CHCTEMaX.

biarogapst ocMocy perynupyercs NOCTYIUIEHUE BOAbI B KJIETKH M MEXKJIETOYHBIE CTPYKTYPHI.



Yrpyroctes kieTok (Typrop), oOecrneuuBaromias dJIACTUYHOCTh TKaHEW W COXpaHEHHUE
onpeaenéHHoi GopMbl OPraHoB, 00yCIOBIEHA OCMOTHYECKUM JaBICHUEM.

JKvBOTHBIC U PaCTUTENBHBIE KIETKH HMEIOT 00OJIOYKH WM MIOBEPXHOCTHBIN CIIOH MPOTOILIA3MEI,
oOiajarolmye CBOMCTBAMU TOJYNPOHHMIIAEMBIX MeMOpaH. [Ipu moMerieHuu 3TUX KIETOK B
PacTBOPHI C Pa3TUYHON KOHIICHTPALMEH BOZMOXKHBI CIICYIONIHE BAPHAHTHI.

1. B U30TOHWYECKOM pacTBOpE KJIETKH COXPAHSIOT CBOW pa3Mep HEU3MEHHBIM M HOPMAIBLHO
(GYHKIMOHUPYIOT.

2. [lpu momemeHn: KIETOK B TUIIOTOHWYECKHI PAacTBOpP BOJA U3 MEHEE KOHIICHTPUPOBAHHOTO
BHEIITHETO PacTBOpa MEPEXOIUT BHYTPh KJIETOK, YTO NMPHBOJUT K MX HAOyXaHHIO, a 3aTeM K
pa3ppiBy O000JOYEK W BBITCKAHUIO KJIETOYHOTO COJEPKUMOTOo. KpoBb ¢  KIETOYHBIM
COJICP’KUMBIM, BBIXOJSIIUM HAPYXKy MPU TEMOJIN3E, 32 CBOH I[BET HAa3bIBACTCS JIAKOBOI KPOBBIO.
Takoe pa3pylieHre KIETOK Ha3bIBAIOT JIM3UCOM, @ B CIIy4ae 3PUTPOLIUTOB — TEMOJIH3OM.

3. [Ipu noMeIieHuu THX KIETOK B THIIEPTOHHUYECKUI PacTBOP BOJA M3 KIETOK YXOIHT B Oosee
KOHIICHTPUPOBAHHBII pPaCcTBOpP, YTO MPUBOJUT K CMOPIIMBAHHUIO KJICTOK. OJTO sIBIICHUE
Ha3bIBACTCSI IIa3MOIH30M.

JlomycTumble KoJieOaHUsI OCMOTHYECKOTO JIABJICHUSI KPOBU YeJIOBEKa BEChMa HE3HAUYHMTEIBHBI U
JKe TIPU TOKEIOW MATOJOTMHM HE TMPEBBINIAIOT HECKOJIbKUX JAecATKOB klla (mecsaTeie mosn
atMocthepsnr). [loaToMy, TpHW pa3IMYHBIX MpOLEAypaX B KPOBb YEIOBCKAa B OOJBIIHX
KOJIMYECTBAX MOXKHO BBOJUTH TOJIBKO HW30TOHUYECKHE pacTBOpPbL. OCMOTHYECKOE JaBlicHUE
kposu uenoseka npu 37 °C (310 K) cocrasunser 7,7 arm (780 xIla). AHAIOTMYHOE JaBICHHE
cozmgaér 0,9 % pactBop NaCl B Bozme, KOTOpBIii, ClienoBaTeNbHO, H30TOHUYEH KPOBH. Takum
00pa3oM, reMOJIU3 SPUTPOIMTOB OymeT MmpoTekaTh B BOAHBIX pactBopax NaCl ¢ mporeHTHOM
KoHIleHTpanuen Menbiie 0,9 %, a mazmonu3 npu KoHeHTpamusax Boiie 0,9 %.

Hauano remonusza B HopMe Habmogaercst npu kounentpamuu NaCl 0,46 — 0,50 %. Ipu stux
KOHIEHTPAIUAX pa3pylIaAlOTCs HANMEHEe YCTONYHUBBIC IPUTPOIIUTHIL.

[TonHbIi remosmu3 B HOpMe oTMeuaetcs pu KonnenTparuu NaCl 0,32 %.

Xon pabGorei: B 9 mnpoOupkax MPUrOTOBUTH PACTBOPHI XJIOpPHAA HATpUs PpPa3InyHON
KOHIeHTpauun myreM cMmemmBanus 1% pacrBopa NaCl ¢ auctuinmpoBaHHON BomOH B
COOTHOILEHUSX, YKa3aHHBIX B TaOIUIIE:

No O0Bem O6wem 1% [Tonyuennas OtMmeTKa o
POOUPKHU JTMCTUILTUPOBAHHOM pacTBopa KOHIICHTpAITUS reMoJIn3e
BOJIBI, MJT NaCl, mn pactBopa NaCl, % | spurporuToB
1 2,4 0,6 0,2
2 2,1 0,9 0,3
3 1,8 1,2 0,4




4 15 15 05
5 12 1,8 06
6 0,9 2.1 0,7
7 0,6 2.4 08
8 03 2.7 0,9
9 0,0 3,0 1,0

B kaxxayro npoOupKy 100aBUTH MO 2 KaIlIk KPOBH, MPOOUPKU BCTPSIXHYTh U OCTaBUTH Ha 1 Hac.
Yepes yac OLIEHUTh CTENIEHb FEMOJIN3a:
+ - HaYaJio T€EMOJIN3a,

+ + - YaCTUYHBIN TEMOJIN3,
+ + + - IOJIHBIN TEMOJIN3.
PesynbraTel 3aHecuTe B TAOIUILY.
BeiBOABI:
Yxkaxute obnacth KoHueHTpauuii pactBopa NaCl, B koTopoii BO3MOKeH TreMOoITH3.
YcTaHOBUTE 3aBUCHMOCTh CTEIICHH I'eMOJIH3a IPUTPOLIUTOB OT KOHIeHTpanuu pactBopa NaCl.

OO0OBbsicHUTE, KaKOM IPOoIecC MOXKET IPOTEKATh B 9-i mpoOupkKe.

Jlureparypa:

1. OO6wmas xumus. buodusnueckas xumusa. XumMust OMOT€HHBIX 3JIEMEHTOB: yUYEOHUK /ISl BY30B
/ 1O.A. Epmios, B.A. IlonkoB, A.C. bepmsuan; Ilox. pen. I0.A. EpmoBa. — 10-¢ w3n.,
nepepab. u gon. — M.: M3n-Bo FOpaiir, 2014. — 560 c. — Cepusi: bakanasp. ba3osblii kypc.

2. Epmos 10.A., TTonkos A.A., bepnsang A.C. O6mas xumus. buodusznueckass xumus. Xumus
o6uoreHnnbix 3neMeHToB. [loa. pen. FO.A. Epmosa — M.: Beiciias mikona, 1993. C. 42-51.

3. Pasuu-lllep6o M.U., HoBukor B.B. ®u3ndeckas u koutouaaas xuMus. M.: Beiciras mikosa,
1975, u. 1, T 1.

4. Jlenckuii A.C. Bpenenue B OMOHeOpraHu4yeckyto M Onodusnueckyro xumuto. M.: Beicias
mkoua, 1989, ¢.93-102, 112-125.

3ausaTue Ne 3

. Tema: Xumuueckass TepMOAUHAMHUKA U €€ IPMMeHeHUe K OuocucTeMam
Il. Tun 3ansaTus: n1aboparopHbie pabOTHI

I1l.eas: CdopMupoBaTh 3HaHUS XUMHUYECKMX 3aKOHOMEPHOCTEH,  ONpPEEIISIOMINX
HalpaBJIEHHOCTh CaMOIIPOU3BOJIBHO MPOTEKAIOUINX XUMHUYECKUX pPEaKIHi U HEeOOXOIUMBIX
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JUIA TTIOHUMAaHUA GI/IOBHepFeTI/ILICCKI/IX 1 OMOXUMHMYECKUX nmponeccoB B OpraHu3Mce 4CJIOBCKA B
HOPMCE U IMMATOJIOT'UH.

1V.3HaunMocTh TeMbl: XHUMHYECKAs TEPMOANHAMHKA  SABJIACTCA TeOpeTH‘ICCKOﬁ OCHOBOM

VI.

Hw

OMOPHEPreTUKU. Y CTYIEHTOB JOJIKHO CIIOXKHUTbCA YETKOE IMPENCTABICHHE O B3aUMOCBS3U
MEXJy IpolieccaMd OOMEHa BEIIeCTB M HSHEPruu B OpraHusMe. TepMoAMHAMUYECKUE
3aKOHOMEPHOCTH  TNPOTEKaHHUsI  (PU3UKO-XMMHYECKHX MPOIECCOB  HEOOXOIUMBI  UIs
JMAIbHEUIIEr0 W3y4eHUs U TOHUMAaHHUS CYIIHOCTH OHMOXMMHYECKHX peakiuil. 3aKOHBI
TEPMOJMHAMHMKH TIO3BOJIAIOT OyAyIIleMy Bpady MOJY4YUTh SICHOE TMpeICcTaBleHHEe 00
SHEPreTU4ecKoM OajaHCe >KUBBIX CHCTEM, YCTaHOBUTH creuupuyeckue 0ocoOEHHOCTH
npeoOpa3oBaHus B IIPOLECCE KUZHEACITEIbHOCTH OJHUX BUAOB DJHEPIUU B JpYIHeE,
MOJYyYUTh OOBEKTUBHbIE KPUTEPUU, C TIOMOIIBI0O KOTOPBIX MOXHO CYAHTH 00
OCYIIECTBUMOCTH TE€X WJIM MHBIX peakuuid B dYeinoBedeckoM opranuzMe. C mno3uuui
TEPMOJMHAMHUKHN PACCMATPUBAIOTCS TaKHE Ba)XKHBIE JUISI XMMUU JKUBBIX CHCTEM IMOHSATHS, KaK
OydepHoe aeilicTBUE, TOMEOCTa3 M CTAIIMOHAPHOE COCTOSHUE.

Hcxoansblii ypoBeHb

THUIbl XMMMUYECKUX pPEaKLUN: PeaKIMi COEANHEHNUS, Pa3JI0KEeHUs, OOMEHa.

TennoBoil 3¢ (hekT XUMUUECKUX PeaKIHi.

TennoBoii 3¢ ekt mpu pacTBOPEHUHN.

ONEeKTpOIUTHYECKasT JUCCOLMALUS KHUCIIOT, OCHOBaHUM, coijeil. CuibHble U cialble
JJIEKTPOJIATHIL.

5. HonHble ypaBHEHUS.

el N =

Conep:kanue 3aHATHUSA

1. Teopus

XuMHUecKasi TepMOAMHAMUKA €€ MTPAKTUYECKOEe 3HAUCHHE.

OCHOBHBIE TOHATHS TEPMOAMHAMHUKU: CHUCTEMa, MapaMeTpbl, COCTOSHHUE, IPOLECC
(onpenenenne, kiaccuuKanys, TNPUMEpHI). BHYTpeHHSST DOSHEPrust W OHTAJIBIIH:
ofpeieieHue TOHATHH, B3aUMOCBSI3b, BIUSHUE pa3IMYHbIX (PAKTOPOB, pacueTHbIE (POPMYIIBI.
CranmapTHasi SHTaJIBINSA MPOCTHIX U CIOXKHBIX BEMIECTB. VICIONb30BaHME SHTATBIUH JUIS
pacuéra HHepreTUUeCcKO EHHOCTH MUIIEBBIX IPOTYKTOB.

[TepBoe Ha4anO TEPMOAMHAMUKU: CBSA3b C 3aKOHOM COXPAaHEHUS YHEPTHH, (HOPMYITHPOBKH.
[TprMeHeHMe epBOro Havaia TePMOJIUHAMUKH K OMOCHCTEMaM.

3HaueHWEe © CYIIHOCTh 2-TO Havaja TepMoauHamMuku. HeoOpaTuMocTh €CTeCTBEHHBIX
(caMOITpOM3BOJBHBIX) MporieccoB. CBOOOIHAS U CBSA3aHHAs SHEPTHSL.

DHTpoNHs Kak Mepa CBSI3aHHOW dHEepruu. PacueT SHTPONHMH BEUIECTB B M30TEPMUYECKUX H
n300apHbIX mporeccax ((GpopMmyibl, BBIBOJBI), CTaHIApTHas SHTPONHs (ONpejaeseHue,
obo3HaueHnne), pacuer AS XxumHuuecko peakmuu. lIporeccbl B opraHu3Me 4eloBeKa,
IPOTEKAIOIME C U3BMEHEHUEM SHTPOIHUH.

Oneprust ['md6ca. YpaBuenne ['m66ca. AG kak KpuTepuil CaMOIPOU3BOIBHOTO TMPOTEKAHUS
M300apHO-U30TEPMHUUECKUX IPOLECCOB. DK3EPrOHMYECKHE U DHICPrOHUYECKUE IPOLECCHI:
ofpeieNieHue, BO3MOXKHOCTh MPOTEKAaHUS B OpPraHu3Me, IIPUMEpBHI.

2. 3agaun
AHa3poOHBIA THMKOIKM3 (TPEBpallCHHE TJIOKO3bI B MOJIOYHYIO KHCIOTY 0€3 yd4acTHus

KHCJIOPO/Ia) MPOTEKAET B OpraHu3Me 4yesoBeka B 11 craguii.
Cocmasbme cyMMapHOE ypaBHEHUE PEAKIIUU ISl TAHHOT'O Mpoliecca.
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Iloomeepoume KOPPEKTHOCTh €r0 HAUCAaHUs (POPMYITUPOBKON COOTBETCTBYIOIIETO 3aKOHA.
Paccuumarime TennoBoit 3 PexT peakuu.

Ha3zo6ume cocTaBHbIC YaCTH BBIICIHMBILECICS SHEPTHU U IIYTH UX UCTIOJIH30BAHUSI.
Iloomeepoume Bai 0TBET COOTBETCTBYIOIIUM YPaBHEHUEM.

Yxaowcume nazpanue koneunoro npoaykra no 3H MIOITAK.

AH’qp (t1.) = - 1274,41 xJx/Moinb; AH 6, (M.K.) = - 673 kJIK/MOJIb.

Yemanoeneno, uro s rugpomusa ATO (npu 36 °C u pusnonoruueckux 3nadenusx pH) AH
= -4800 xxan/monn, AG = -7000 KKaj/MOJIb.
Buruucnume Bemmuuny AS niponiecca (k/[x/K) s yka3aHHBIX yCIOBHIA.
Coenatime BbIBO 00 N3MEHEHUH YHTPONUH (YBEIIMYUBACTCS WIIM YMEHBIIACTCS).
Obvsachume (UCXOAsT W3 TOJNYYEHHOTO pe3yinbTara) Kak MEHsSeTcs IpH 3TOM
HEYHOPSI0YEHHOCTh CUCTEMBI.
Iloomeepoume Bai Te3UC COOTBETCTBYIOIIECH CXEMOH PEaKIIUU THAPOIIH3A.

Paccuumaiime AS°9g peaxkuun 2NO(T) + O,(1) = 2NOy(r), eciu:
S%gs (NO, r) = 210,6 JIx/mons-K,
S%9s8 (02, 1) = 205 Jx/Moinb-K,
S%gg (NO2, 1) = 240,2 Irx/mMonb-K.

Onpeodenume AG°,9g peakuuu Fe;0, + 4CO = 3Fe + 4CO,, eciu:

AG°9g (Fe304) = -1014 x/Ix/Mo0mb,

AG®95 (CO) = - 137,2 k]JIx/MO1b,

AG°9g (COy) = -394 kJIx/MOJIb.
Yemanogume BO3MOKHOCTh CaMOIIPOM3BOJILHOTO MPOTEKAHUS MPOLECCA B CTaHJAPTHAIX
YCIIOBHSIX.

*B Ouonorunueckum nonumepe (6eIke) IMeeT MeCcTo CieIyrollee MpeBpalleHue:

HATHBHOE COCTOSIHHE € JIEHATYpUPOBAHHOE COCTOSHHE.
Yemanosume 3uax AS° nporecca, eciu AG® <0, a AH® > 0 (npu t = 60°C).
ObvsicHume, 4TO 3TO O3HAYAET C TOUKU 3pEHUS CTPYKTYpPHI OelKa.

IIpumeuanue: 3ajaua, oTMEUECHHAs 3B€30YKOM, HE0OsI3aTebHA I pereHus (OoHycHast).

Jlureparypa:

OO6mas xumusi. buogusnueckas xumMus. XuMusi OMOr€HHBIX JIEMEHTOB: YUeOHHK Ui BY30B
/ 10.A. Epmios, B.A. Tonkos, A.C. Bepasan; ITox. pen. HO.A. Epmoa. — 10-e wusn.,
nepepab. u gon. — M.: M3xa-Bo HOpaiir, 2014. — 560 c. — Cepusi: bakanasp. ba3osblii kypc.

EpmoB 10.A., ITonkoB A.A., bepnsaug A.C. u ap. O6mas xumusi. buodusnueckass xumus.

Xumus onoreHHsix anemeHToB. [loa. pen. FO.A. Epmiosa — M.: Beicmias mikona, 1993. C. 10-
32.

I'munka H.JI. O61mag xumus. J1.: Xumus. 1979 u nanee, rnasa VI.

Papuu-Illep6o M.U., HoBukos B.B. ®usnueckas u kommonanas xumus. M.: Beicias mkodna,
1975,4. 1, . 1, c. 10-20.

Jlenckuit A.C. Benenue B OHoHeopraHuueckyo U O6uodusznueckyro xumuto. M.: Bricias
mikoina, 1989, c. 6-54,
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3ausarue Ne 4

Tema: XuMnyeckasi KUHeTHKA U eé 3HAYeHHUe JIJIS1 U3yYeHHsl CKOPOCTeil 1 MeXaHU3MOB
OMOXMMHUYECKHX MPOLECCOB

Tun 3ansaTUsA: 1a60paTOpPHBIE PAOOTHI

I11.deas: ChopMupoBarh 3HaHHUS KMHETUYECKUX 3aKOHOMEPHOCTEH, ONpeAeNSIONuX CKOPOCTh

XUMHUYCCKUX peaKuHﬁ u H€O6XOI[I/IMBIX JJId IIOHHMMaHHuA MCXAaHHU3MOB OMOJIOTUYCCKUX
IIpONLECCOB.

1V.3HaunMocTh TeMbl: XUMUYECKas KHHETHKA SIBIIETCS OCHOBOM AJI1 U3Y4YCHUA CKOpOCTeﬁ u

V.

MEXaHU3MOB OMOXMMHYECKHX IIpOLECCOB. 3HaHue XUMHYECKOM KHHETHKHU I103BOJISICT
J€J1aTb BBIBOJABI O MEXaHHU3MC ,HefICTBI/IH (bepMeHTOB, XHUMHYECKOM IpUpoaA€ MX aKTHBHBIX
OCHTPOB, a TAKXKEC O MMOCJICAOBATCILbHOCTU MPOTCKAOIMIUX CTa[[I/If/'I, T.C. 0 MCXaHHU3MC
CJIOKHBIX peaKHHﬁ, IMPOTCKAIMX B OPraHu3Me.

Hcxoanblii ypoBeHb

1. CkopocTb XMMHUYECKHUX pEaKIHii.
2. 3aBHCHMOCTb CKOPOCTH PEAKIMH OT MPUPOJBI PEarupyroIIuX BEMIECTB, KOHIEHTPAIIHH,

TEeMIEPaTypHI.

V1. Conep:xkanue 3aHATHS

w

1. Teopus

HpeI{MCT XUMHUYECKOM KWHETHKH. XWMHYECKas KHHETHMKAa KakKk OCHOBa AJid U3Yy4YCHUA
CKOpOCTEH U MEXaHU3MOB OMOXMMHUYECKHX MPOLIECCOB.

Knaccudukanus xuMuyeckux peakiuil. Peakunn odpatumele 1 HeOOpaTUMblE, TOMOT'€HHbIE
U TETepOoreHHble, NPOCTble M CIOXHBIE, IOCJIEJOBaTE/IbHbIE, LEMHbIE, COMPSKEHHBIE:
OIpeJieTIeHne, IPUMEpHI.

CKOpOCTh XMMUYECKOH peakuy: ONpeaeseHue, CPeIHsAsS U UCTUHHASI CKOPOCTH.
3aBUCHUMOCTh CKOPOCTH pEaKIMM OT KOHUEHTPAllUUu pearupyroumx BelecTB (3aKoH
JEMCTBYIOIUX Macc).

MonekynspHOCTh 3JI€MEHTApPHOro akTa peakuuu. OmnpeneneHne MOJIEKYJIIPHOCTH CIOXKHOM
pEaKINH.

[Topsinok peakuuu. KuHeTrnueckne ypaBHEHUs pPEakLHMHM HYJIEBOTO, IEPBOTO U BTOPOIO
HOPSI/IKOB.

3aBUCHUMOCTh CKOPOCTH peakluu OT TemmepaTypsl: npaBuwio Baut-I'odda, ocodbenHHocTH
TeMIIepaTypHOro KoxgpuirenTa it OMOXUMUYECKUX MTPOLIECCOB, YpaBHEHHE AppeHHyca.

2. 3amaun

Paccuumarime n3menenne ckopoctu peakuun 2NO(T) + Oa(r) = 2NO»(T) npu pa3daBneHnn
CMECH pearupyroux BelecTs B 3 pasa.

*Paccuumatime n3mMenenune ckopoctu razoBoit peakuuu 2NO + O, = 2NO, npu yBenuueHuu
JlaBJIeHUS B 3 paza.

TemnepaTypHblil K03 (PULIHEHT HEKOTOPO ra30BOM peaKIK paBeH 3.
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Paccuumaiime W3MEHEHHWE CKOPOCTH OSTOM pEAKUUM INPH IOHWKEHUHM TEMIIEPATYPhI
peakimonHoi cmecu ot 140 °C go 100 °C.

IIpumeuanue: 3agaua, oTMEUEHHAs! 3BE3/I0UKOM, HeoOs3aTenbHa ISl pelieHus (OoHycHas).
3. JIabopaTopHbie padoThI

1. 3BABUCUMOCTbDb CKOPOCTH XUMHUYECKOM PEAKIIMH oT
KOHIEHTPAIIMU PEATUPYIOIIUX BEINECTB

Ilesib pa6oThl: M3ydnTh 3aBUCHMOCTH CKOPOCTH Pa3jIOKEHHs THOCYJb(ara HATPUs OT €ro
KOHLIEHTPALIUH.
TeOpeTHqCCKaH qJacThb.
3aBUCUMOCTE CKOPOCTH XUMHUYECKOH pPE€aKnu OT KOHLUCHTpAOuU pCarupyromux BCIICCTB
U3y4aeTcs Ha MPUMEPE B3aUMOJICHCTBHSI THOCYIIb(aTa HATPHS C PACTBOPOM CEPHOM KUCIIOTHI.
Orta pCaKknus nNpoTEKacT B TP CTaAUM:
1) Na,S,03 + H,SO, = H,S,03 + Na,SO4
2) H,S,03=H,SO3; + S
3) H,SO3; = H,0 + SO,.
CKOpOCTH BCEro IpoIecca ONPENENSAETCS CKOPOCTBIO HaMOOlee MENJIEHHONW BTOPOM
pcaKuuu, T.C. peaKHI/Ieﬁ CaMOIIPOH3BOJIBHOI'O Pa3JI0KCHU S THOCCpHOﬁ KHUCJIOTHI.
Tak xak Pa3JI0KCHUC THOCGpHOf/’I KHCJIOTBI COITPOBOKAACTCA BbIACIICHUEM 3KBUBAJICHTHOI'O
KOJINYCCTBA KOHHOHHHOﬁ CCPbI, TO IIO INNIOTHOCTH eé CYCIICH3UHU MOXHO CYAUTb O KOJIMYCCTBC
Pa3JIOKMBIIEHCS CEPHOM KUCIOTBI, U, CIIEOBATEIBHO, THOCYIIb(paTa HaTpHs.

Xoa padorel. B mare mpobupok nHaneiire u3 Otoperok 0,1 M pactBop NaS;03 u Bomy B
o0BpemMax, yKka3aHHBIX B TaOJHIIE.

B npyrue 5 npobupoxk Haneiire u3 6ropetku 1o 5 ma 1 M pacteopa HySO,.

OO0benuuuTe MONMapHoO NpUrotoBieHHbie pacTBOpbl NapS;03 u HSO, (mepBsiii pacTBOp
NPUIMBAWTE KO BTOPOMY) M OTCUHTAWUTE BpEMs J0 Hadasla IOMYTHEHHS COAEPKUMOTO KaXKIOH
IpoOUpPKH.

Pe3ynbraThl OnbITa 3aUIIUTE B TAOJHILY.

No O6beM pacTBOpa, M Koneunas Bpewms 1o Hauana Vyen

POOUPKHU KOHIIEHTpaIs MMOMYTHEHUS, CEK CeK
Na,5,03 | H0 | H,50, Na,S,03, MoB/n

1 1 4 5 0,01

2 2 3 5 0,02

3 3 2 5 0,03

4 4 1 5 0,04

5 5 0 5 0,05

Cocmasbme cyMMapHOE€ ypaBHEHUE U3Y4aeMOU pEaKIINU.

Yemanosume €€ MONEKYISIPHOCTb.

Hanuwume kuHETUYECKOE YPaBHEHHE PEAKIIUU B3aMMOJICHCTBHS THOCYIb(aTa HATpUs ¢ CepHOU
KHCJIOTOM.

Paccuumaiime ycnoBHYI0 CKOPOCTb peaklMu pasinoxkeHus Tuocynbdara HaTpus (V) 10
ypaBHeHHIO: V¢, = 1/t, Tie t — BpeMs 10 Havyana MOMYTHEHUS, CeK.

Ilocmpotime rpaguK 3aBUCUMOCTH YCIIOBHOUM CKOPOCTHU peakiuu oT koHueHTpanuu NayS;03.

BeiBoa:
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Jluteparypa:

Ob6mas xumus. buodusudeckast xumusi. XUMUsT OMOTEHHBIX JIEMEHTOB: YYCOHUK JJI BYy30B
| 10.A. Epmos, B.A. Ilonkos, A.C. Bepasun; ITox. pexn. FO.A. EpmoBa. — 10-e wusn.,
nepepad. u gomn. — M.: M3a-so IOpaiit, 2014. — 560 c. — Cepusi: bakanasp. ba3oBsiii kypc.

EpmoB 10.A., TlonkoB A.A., beprsing A.C. u ap. O6uias xumusi. buodusnueckass xumusi.

Xumus onoreHHbIx anemeHToB. [loxa. pen. FO.A. EpmoBa — M.: Beicmras mikona, 1993. C. 32-
42, 391-416.

I'muuaka H.JL. O6mas xumus. JI.: Xumus. 1979 n nanee, rmasa VI.

Papuu-Illep6o M.U., HoBukos B.B. ®usnueckas u kowtonaHas xumus. M.: Beicmas mkorna,
1975,4. 1, tin. VI, ¢. 101-117.

3ausarue Ne 5

Tema: XumMu4eckoe paBHoBecue

Tun 3ansaTUs: 1a00paTOPHBIE PAOOTHI

I1l.Heab: ChopmupoBarh 3HAHUS KUHETHUYECKUX 3aKOHOMEPHOCTEH, OMPEICIISIIOIINX CKOPOCTh

XUMHNYCCKUX peaKum"I n H606XOI[I/IMBIX I IIOHMMaHusgd MCEXAaHU3MOB OMOJOrHYECKUX
mponeccoB, B TOM 4HCJIC paBHOBCCHBIX.

IV.3HaunMocTh TeMbl: 3HaHHWE TEMbI MO3BOJISIET TOHATH MMOYEMY B dKUBOM OpPraHU3ME MHOTHE

V.

VI.

A

peakuyy He JOCTUTAIOT CTaJAUHU JUHAMUYECKOTO PaBHOBECHSL.
Hcxoanblii ypoBeHb

1. CxopocTh XUMHYECKHX PEaKIIHA.

2. 3aBHUCUMOCTH CKOPOCTH PEAKIIMH OT MPHUPOJIBI PEarupyIONINX BEIIECTB, KOHIICHTPAIIHUH,
TEeMIIepaTyphl.

3. OOpaTUMOCTh XHUMHUYECKUX PEAKIIHH.

4. XumHueckoe paBHOBECHUE M YCIOBHUS €r0 CMEIICHUS.

Conep:xxaHue 3aHATUSA
1. Teopus

Xumunueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.
YpaBHEHHE U30TEPMBI XUMUYECKOU pEaKIUU.
[Tporno3upoBanue cMenieHus: xuMmudeckoro pasHosecus (mpunuun Jle-1llarense).

2. 3apauu
Obvsacnume BIUSTHAE TEMITEPATypPhl HA PABHOBECHOE COCTOSTHUE OOPATUMBIX PEAKITHIA:

1) 2505+ Oy <> 2S0O;  AH, = -196,6 x/Ik,
2)* N2 + O« 2NO AH, = 180,7 x/Ix.

14



2. ObvsacHume BIUSHUE JaBIICHHUS Ha PaBHOBECHOE COCTOSIHUE OOPAaTUMBIX PEaKIIM:
l) 2505+ Oy > 2S03,
2)* N, + O, <> 2NO.

3. Obwsacnume BnusHUe KoHLeHTpammu CO Ha CMENIeHUEe PABHOBECHUS PEAKITUIi:
1) COCl; «> CO + Cl, —27 kkan,
2)* 2CO < CO;, + C + 41 kkau.

I[pumeuanue: 3amaHus, OTMEYCHHBIC 3BE3J0YKOH, HEOOA3aTeIbHBI IS PEIICHUs
(6onycHbIC).

3. JlabopaTopHbie padoThI

1. BJIUSIHUE KOHUIEHTPALIUN HA CMEIIEHUE XUMHUYECKOI'O
PABHOBECUA

Heapr pabGorbi: M3yunth BiMSHHE KOHIEHTPALMU BELIECTB, YYacCTBYIOIIMX B OOpaTHMOI
peaknuu oOpa3oBaHus THoIManara xenesa (111), Ha cMeneHne XuMHUYECKOro paBHOBECHS.

Teopernveckasi 4acTh.

Hanpasnenue cMemeHusi XMMHUYECKOTO PABHOBECHS PETJIAaMEHTHUpYETcs mpuHiumnom Jle-
[TaTense.

Ero ¢opMmynupoBka: ecim Ha CHCTEMY, HAaxOISIIYIOCS B COCTOSHHM XHMHUYECKOTO
paBHOBECHs] OKa3aTh Kakoe-JIMOO BO3JCHUCTBHE (M3MEHHTh TEMIeEparypy, [IaBJICHHE WU
KOHIICHTPAIIMIO), TO PAaBHOBECHE CABHUTacTCS B CTOPOHY IMPOTEKAHHS TOW PEAKIHH, KOTOpas
0CIIabiIsieT ATO BO3ACHCTBHE.

Jns xaxaoro u3 TpEX (akTOpOB CYIIECTBYET 4YacTHas (opMmyiaupoBka npuHnumna Jle-
[TaTense.

Bruanue konyenmpayuu. YBeInueHHE KOHIEHTPAIIMH OJHOTO U3 UCXOIHBIX BEIIECTB MIIH
YMEHbBIICHNE KOHIIEHTPALUU OJHOTO M3 MPOIYKTOB PEAaKIMU CMEUIaeT PaBHOBECHE B CTOPOHY
IIPSIMOM PEAKIUN.

1 Ha060pOoT, yMEHBIIEHNE KOHLIEHTPAIMH OJTHOTO U3 UCXO/IHBIX BEIECTB WU YBEIUYEHHE
KOHIICHTPAIlMH OJHOTO W3 TPOIYKTOB PEAKIMU CMEIIaeT PaBHOBECHE B CTOPOHY OOpaTHOMH
pEaKINH.

BnusiHrEe KOHIIEHTpAIMM HA CMEIIEHNE XUMHUYECKOTO PaBHOBECHS M3ydaeTcs Ha MpUMepe
o0paTHUMON peaKInu

FeCl; + 3KSCN « Fe(SCN)3 + 3KCl,

B KOTOPO#i yyacTBYIOIIHE BellecTBa UMeroT cieayromnyro okpacky: KSCN u KCI — 6ecuerhbie,
Fe(SCN); — kpacuoro mBera, FeCls — sxenrtoro. [Ipy M3MEHEHHWH KOHIIEHTPAIMH OJHOTO W3
pearupyoomux BeIIeCTB OKpacka pacTBOpa MEHSETCs, 4YTO YKa3blBaeT Ha HampaBJieHUE
CMEIICHHS PABHOBECHSL.

Xoa paborbi: K 20 mi Boasl B HEOONIBIIOM CTakaHe NpUOaBbTE IO HECKOJBKO Karlenlb
HachineHHBIX pacTBopoB FECl; 1 KSCN no mosiBnenus po3oBoro mpeta. [lony4deHHbINH pacTBOp
pasneiite B 4 mnpoOupku. B mepBylo 100aBbTE HECKOJIBKO Karlelb KOHIIEHTPUPOBAHHOTO
pactBopa FeCls, Bo BTOpyr0 — HECKOJIbKO Karmenb KoHIeHTpupoBanHoro pactBopa KSCN, B
TPeThI0 — HeMHOT0 KprcTayuimdeckoro KCI, yeTBepTyto ocTaBbTe 115l CpaBHEHHUSL.

PC3YJ'ILT3.TBI BHCCUTC B Ta6J'II/II_Iy.

No JloOaBeHHBIH 3MeneHnre HHTEHCUBHOCTH Hanpasnenue cmemenus
poOUpKH pacTBop OKpAacKu pacTBopa paBHOBECHS
(yBenrMuyeHue UM YMEHbIIICHHE) (yka3biBaercs
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CTPEJIKaMH )

FeCI3
KSCN
KCI

BAWN|F-

Pe3yabTarsl M UX 00Cy:KIeHHE:

Hanuwume ypaBHEHUE U3y4acMON peaKIvy.

Ykaowcume 1geTa, yyaCTBYIOIIMX B PEAKIMU BEIIECTB, 1101 COOTBETCTBYIOIUMH (pOpMyIaMH.
ObvsicHume W3MEHEHHE WHTEHCUBHOCTH OKpacku pacTtBopa Tuouuanarta sxenesa (1) mpu
N00aBJIEHUH YKa3aHHbBIX BEIIECTB.

BriBox:

2. BJIMSAHHUE TEMIIEPATYPbI HA CMEIIEHUE XUMHUYECKOI'O
PABHOBECUA

Hean paGorbl: M3yunTh BIMSHHE TEMIIEpAaTypbl Ha CMEIICHHE PABHOBECHS PEaKIUU
B3aMMO/ICUCTBUS MOJIa C KPaXMajoM.

Teopernveckasi 4acCTh.

[Ipu moBbIIIEHUH TEMIIEpaTyphl paBHOBECHE 0OPATUMOTO IPOLIECCa CMEIIAETCS B CTOPOHY
MPOXOXKACHUS TOM peakluu, KoTopas ocialiseT NaHHOe BO3JAEHCTBUE, T.e. OyAeT CHUXKATb
TeMIeparypy.

CHmKeHre TeMmIepaTrypbl MPOUCXOJUT 3a CYET MOIJVIOLIEHUs SHEPIuH, CIIEOBATEIbHO,
OyzeT mpoTeKaTh IHAOTEPMUYECKAsT PEAKIIHSL.

AHaJIOTUYHBIE PACCYKIEHUS NPUBEAYT K TOMY, UTO MIOHUKEHUE TEMIIEpaTypbl IPUBEAET K
CMEILIEHUIO PABHOBECHS B CTOPOHY 3K30TEPMHYECKON PEAKIUH.

CnenoBaTenbHO, TMOBBIILIEHHE TEMIIEpaTypbl CMEIIA€T pPABHOBECHE B  CTOPOHY
SHJOTEPMUYECKON pEaKUHH, a TOHM)KEHUE TEMIIEPATYyphl — B CTOPOHY 3K30TE€PMHUYECKOM
peakiuu. JlaHHOE TONIOKEHUE SABISETCS YacTHOU (opmynupoBkoit npuHmuna Jle-Illatense ans
TeMIEpaTyphl.

BiusHue TtemmepaTypbl Ha CMELIEHHWE XHWMHYECKOIO PABHOBECHS HU3Yy4yaeTcsl Ha IIPUMEpE
peakiu B3aUMOJICHCTBUSA #o/la C KpaxMmajoM, B pe3yibTaTe dYero oOpa3yeTcsl BelIeCTBO
CJI0’KHOT'O COCTaBa CUHETO LIBETA 10 CXEME:

ﬁon + Kpaxman < ﬁonKanMw

Xoa padorsi: B 2 npobupku HaneiTe mo 4-5 M pacTBopa Kpaxmalia B J00aBbT€ HECKOJIBKO
karens 0,1 M pactBopa ioa 10 monydeHus: 6JeJHO-CUHETO IIBETA.

[TepByto mpoOUpKyY HArpenTe, 3aTeM OXJIaIUTEe, a BTOPYIO OCTaBbTE JJIsi CDAaBHEHHUSI.
Pe3yabTaThl M MX 00Cy:KIEeHUE:

YkaxuTe OKpacKy pacTBOpa IMpU HarpeBaHUU U TIPU OXJIAKIECHUU.

OO0ObsicHUTE, B KAKOM HampaBIeHUH CMEIIaeTcs MPoIecC IPU U3MEHEHUU TEMIIePaTyphl.
YcranoBure TterioBod AddexkT mnpsiMoil M 0O0paTHONW XWMHUYECKOW pEeaKIMH, COTJACOBaB
CMEIIEHUE PABHOBECUS C U3BMEHEHUEM OKPAaCKU pacTBOpA.

Hanuwume TepMOXUMHUYECKOE YpaBHEHHE N3y4aeMOl 00paTUMO peakluu.

BeiBoa:

Jlureparypa:
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O6mas xumusi. buopusnueckas xumusa. XuMusi OMOT€HHBIX JIEMEHTOB: YYeOHHK Ui BY30B
/ 10.A. Epmios, B.A. Ilonkos, A.C. Bepasan; ITox. pexn. FO.A. EpmoBa. — 10-e wu3n.,
nepepad. u gomn. — M.: M3a-so IOpaiit, 2014. — 560 c. — Cepusi: bakanaBp. ba3ossiii kypc.

EpmoB 10.A., TlonkoB A.A., bepising A.C. u ap. Obmas xumus. buodusnueckas Xxumusi.
Xumus onoreHHbIx anemeHToB. [loa. pen. FO.A. EpmoBa — M.: Beicmras mikona, 1993. C. 32-
42, 391-416.

I'muuaka H.JL. O6mas xumus. JI.: Xumus. 1979 u nanee, rmasa VI.

PaBuu-1llep6o M.U., HoBukoB B.B. ®usnyeckas u xoutonanas xumus. M.: Beicias mkona,
1975,4. 1, . VI, ¢. 101-117.

Jlenckuii A.C. BBenenne B OMOHEOpraHW4ecKyro u Onmodusznyeckyro xumuoo. M.: Beicmas
mkoina, 1989, ¢. 55-67, 70-73.

3ausaTue Ne 6

Tema: by¢epHbie cucTeMbl: KiaccupuKanms, COCTaB, CBOMCTBA

. Tun 3aHaTHA: Ta0OpaTOpHBIE paOOTHI

Heas: CdhopmupoBarh 3HaHHS COCTaBa, CBOMCTB M MEXaHHM3MOB JCHCTBUS Oy(epHBIX
CHCTEM OpraHu3Ma Jyis IOHUMaHUs JUIsl HOHUMaHUs UX OMOJIOTUYeCKON poJIy.

1V.3naunmocth TeMbl: IlocTosHCTBO p€aKiuu CpCAbl KHUBBIX OPIraHU3MOB obecneunBaeTcs

VI.

NPEeKIE BCEr0 HAIMYUEM TISITH KHUCIOTHBIX Oy(depHBIX cHCTEM: THIPOKapOOHATHOM,
docdarHol, OEIKOBOM, TeMOTII0O0MHOBOH M OKCHUTE€MOTJIOOMHOBOM (CHCTEMa T'€éMOTJIOOWH-
OKCUT'€MOTIJIOOUH).

Hcxoansblii ypoBeHb

1. Xumunueckoe paBHOBecHE U IporHo3upoBanue ero cmemenus. [Tpunnun Jle-1llarense.

2. Asromnporonu3 BoJsl. KoHCTaHTa aBTONPOTOIM3a BOJIBI.

3. BomopomHsli 1 ruApokcHIHEBIA nokasatenn. CoorHomenne Mexay [H'] u [OH ], pH u
pOH.

4. CunbHble U cnadble 37eKTpoauThl. CTeNeHb TUCCOUNAlUU CIadoTro 3IEKTPOJINUTA.

Conep:xxanue 3aHATUSA

1. Teopus

BydepHbie cuctemMsl: onpenenenue, CocTan, KIacCUpUKAIIHSL.

VYpasuenue ['ennepcona-I'accenpbaxa ans pacuera pH KUCIOTHBIX M OCHOBHBIX Oy(epHBIX
CHUCTEM.

Mexanusm neiictBus OypepHbIX crUcTeM IpU A00ABJIEHUN KUCIOTHI U LIEI0YH (Ha IpUMepe
aleTaTHON, aMMHaYHOU U OENTKOBOI1), pa3baBlieHUU BOJIOM.

Bbydepnast eMKkocTh U akTOphl Ha Hee BiIUAOIIKE. 30Ha OypepHOro AelCTBUS.

2. 3agaum
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1. *Ammuaunas OydepHasi cuCTEMa COCTOUT M3 JIBYX COCTaBHBIX YaCTEH.
Knaccuguyupyiime €€ o coctaBy ¥ IpUpoJI€ KOMIIOHEHTOB.
Ykaowcume wnTepBan 3HaueHuii pH, BHYTpM KOTOporo sra cucrema obnamaer OydepHoit
€MKOCTBIO.
Hanuwume ypaBHeHHS peaKklUi, OTPaXAIOIUX MEXaHU3M e€ AelicTBUS (MOHHAs (opMma).
Obvacnume, 1oueMy aMmmuauHas OydepHas cucteMa He BXOJUT B COCTaB KPOBHU.

2. K7 mn 0,2 M pacTBOpa rUIpoOKCHIa aMMOHUS TOOABUIM 3 MJI XJIOpHIa aMMOHHS TOM XKe
KOHIICHTpAI1H.
Ykaosicume Ha3zBaHHWE MOTYyYEHHOTO OyGepHOro pacTBoOpa.
Paccuumarime ero pH.
Onpedenume MBET METHJIOBOT'O KPAaCHOTO B JaHHOM Oydepe, yIUThIBasi, YTO 30HA MEPEMEHBI
OKpacKu MHIUKaTopa paBHa, pH: 4,2 —6,3.
K, (NH4OH) = 1,8'10'5 mous/m; 19 1,8 =0,25; 1g 3=0,48; Ig7=0,85.

3. Paccuumaiime w3menenne pH docdaTHot OydepHON CHUCTEMBI TPH YMEHBIICHUU
KOHIIEHTpaluK KuciotHoro komnonenra B 20 pa3 (Ig 20 = 1,3).

4. *Paccyumatime wu3Mmenenue pH ammuaunoii OydepHOHl CHUCTEeMBl TpH  YBEIWYCHUHU
KOHLIEHTPALMK OCHOBHOTO KOMITOHEHTa B 10 pas.

IIpumeuanue: 3a7aun, OTMEYCHHBIE 3BE3/I0UKOM, HEOOS3aTEIbHBI ISl PEIICHUS
(GonycHbIe).

3. JlabopaTopHble padoThI
1. NPUTOTOBJIEHUE BY®EPHBIX PACTBOPOB

Heas padorbl: OCBOMTH METOIUKY TPUTOTOBICHUS OYy(EepHBIX pacTBOPOB. Y CTAaHOBUTH
3aBucuMocTh pH Oy(depHbIX pacTBOPOB OT pa3IUYHbIX (PaKTOPOB.

Teoperuyeckas 4acTh.
BydepHbiMu Ha3bIBalOTCS pPacTBOPHI, TOCTATOYHO CTOWKO MOAJAEPKUBAIOIINE HA IOCTOSHHOM
ypoBHe KOHIeHTpauuio noHos H', a, crnenosarensso, pH nmpu 106aBIeHHN K HAM HEGOIBITNX
KOJIMUECTB IIEJI0YEH U CUIbHBIX KUCIIOT, a TAKXKe MPpHU pa30aBICHUH.
BydepHble pacTBOpHI TPEMATCTBYIOT M3MEHEHHIO KOHIEHTpamuu wHoHoB H' Tompko B
onpeaenéHHOM UHTepBaJle 3HaueHui pH, KoTopblil Ha3bIBaeTCs 30HON Oy(depHOro neiCTBUS.
Komnonentsl OydepHoro pactBopa, NpOTHBOJEHCTBYyMOIME H3MeHeHUto pH, Ha3bIBaroTCs
OydepHoit cuctemMoil.
IIpumep:
AnetatHblil Oy(pepHBIN PaCTBOP COCTOUT M3 YKCYCHOU KHUCIJIOTHI, alleTaTa HaTPHUs U BOJBI.
AueratHas OydepHas cuUCTeMa COCTOMT U3 VYKCYCHOM KHCJIOTBI U  aleTrar-aHHhOHA.
Heittpanu3zanus menodei 1 CUIbHBIX KUCIOT TPOUCXOJIUT 10 YPABHEHUSIM:

1) CH3COOH + OH = CH3COO™ + H,0

2) CH3COO™ +H" = CH3COOH.
pH xucnotHeix OydepHbIX pacTBOPOB pAaCCUUTHIBAETCS IO ypaBHEHUIO ['eHaepcoHa—
["accenbbaxa, KOTOpOE UMEET JiBa BapUaHTA!

a) pH=pK, +Ig —[Ef(iHTI;]]
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[ - ra]

6) pH= pKK - Ig [COJ'IB]

Eciu xommoHeHTsl OydepHOro pacTtBopa HMEIOT OJWHAKOBbIE MOJISIPHBIE KOHIIEHTpPAIIUU
HKBUBAJICHTOB, TO ypaBHeHuUe [ ennepcona—I accenpbaxa npuMeT CleAyIOIIHUNA BUA:

B) pH=pK, +|g\£.
VK
VYpasuenue ['enpepcona—I'accenbbaxa UCHONIB3yeTCsl sl NPUTOTOBIEHUS  OydepHbIX
pacTBOpPOB.
Xoa paborbl: B cemb npobupok oguHakoBoro auamerpa Haieite 0,2 M pacTBOpBI YKCYCHOM
KHCTIOTHI | alleTaTa HaTpusi B 00bEMax yka3aHHBIX B Tabmuie 1.

Tabmuna 1
No mpoOupku 1 2 3 4 5 6 7
CH3COOH, mn 9 7 5 3 1 0,5 0,2
CH3COONa, mn 1 3 5 7 9 9,5 9,8

[{BeT nHMKaTOpa
pH no naaukaropy
Pacuérnoe 3nauenune pH

[IpubGaBbTe BO Bce MPOOMPKH MO 3 Kaluld HMHAMNKATOpa METUIIOBOTO KpacHoro. Berpsixuute
KaXIYI0 MPOOHPKY TaKUM 00pa3oM, YTOOBI MPOU3OILIO PABHOMEPHOE pacIpeie]IeHne OKPACKH
pactBopa o BceMy 00bEMy. Okpacky OydepHbIX pacTBOpoB OTMeThTe B Tabmuie. Ilons3yscek
Tabnuiei 2, naiiaure 3HayeHue pH nms kaxxaoro pacteopa.

Tabnuma 2. [{BeT nHaIMKaTOpa METHIIOBOTO KPACHOTO 6 30He?? nepemenbl OKpacKu
pH 4,0 4,5 50 9,5 6,0 6,5
. | OpanxeBo- . | OpanxeBo- . | JlumoHHO-
IIBeT KpacHsrii . | OpanxeBblil . Kentoiin .
KpacHBIN HKEJITBIN HKEJITBIN

Paccuumaiime 3nauenust pH B ka0 U3 ceMu MpoOUPOK, UCIIONB3Ys ypaBHEHHE [ eHaepcoHa—
["accenpbaxa.

Ykaosicume 301y OydepHOTo AeUCTBUS aneTaTHOM Oy(hepHO CHCTEMBI.

Obvacuume, noyemy B 5, 6 U 7 mpoOupKax MHAMKATOP METWJIOBBIA KpAaCHBII UMEET OJAMH U TOT
e 1IBET.

Ilpumeyanus:

K. (CHsCOOH) = 1,85:10% 1g 1,85 = 0,27; Ig 3 = 0,48: Iy 5 = 0,70; Ig 7 = 0,85; Ig 9 = 0,95; Ig
19=1,28; 1g 49 = 1,69.

BriBoa:
VYkaxute paktopsl, Baustomue Ha pH 6ydepHoro pactBopa.

Jluteparypa:

1. OOmas xumus. buodusnueckass xumus. XuMusi OMOTEHHBIX JIEMEHTOB: YYEOHUK I BY30B
/ 10.A. Epmios, B.A. Tlonkos, A.C. Bepasan; ITox. pexn. FO.A. Epmoa. — 10-e wu3n.,
nepepad. u gon. — M.: Mzxa-Bo FOpaiit, 2014. — 560 c. — Cepusi: bakanasp. ba3osblii kypc.

19



EpmoB 10.A., TlonkoB A.A., beprssng A.C. u ap. O6mas xumusi. buodusnueckass xumusi.

Xumusi 6noreHHsix anemeHToB. [loa. pen. FO.A. EpmoBa — M.: Beicmas mkomna, 1993. C.
108-119.

PaBuu-1llep6o M.U., HoBukoB B.B. ®usnueckas u xoutonnHas xumus. M.: Beicias mkoua,
1975,4. 1, . V, c. 90-100.

Jlenckuit A.C. BBenenne B OMOHEOPraHUYECKYI0 U OMOGU3UYECKyr0 XuMHUK0. M.: Beicmas
mkosna, 1989, ¢. 151-160.

3ausarue Ne 7

Tema: Poab Oy(epHbIX ciCTeM B OPraHu3Me Yel0BeKa

. Tun 3aHATHA: Ta0OpaTOpHBIE PaOOTHI

Heab: ChopmupoBarh 3HAHUS MEXaHU3MOB AEHCTBUsS OydepHBIX CHUCTEM OpraHu3Ma, HX
B3aMMOCBS3H U POJIU B MOJAEPKAHUU KMUCIOTHO-OCHOBHOT'O TOMEOCTAa3a.

1V.3naunMocTh TeMbl: KHCIIOTHO-OCHOBHOE COCTOSIHUE opraHu3Ma 4€JIOBCKa NMOAACPKNBACTCA

VI.

Hw

C TIOMOIIBIO psiia (PU3HOJIIOTHYECKUX M (PU3MKO-XUMHYECKHX MexaHu3MoB. K mocnenHum
otHocuTCs OyepHOe neiicTBre, HOHHBINH 00MEH U MU Qy3HsL.

Hcxoansblii ypoBeHb

1. Xumunueckoe paBHOBecHE U IPOrHo3upoBanue ero cmemenus. [Tpunuun Jle-Illarense.

2. AsromnpoTonu3 BoJsl. KoHCTaHTa aBTONPOTONIN3a BOJIBL.

3. BomopomHslii n ruapokcuaHbIA nokasatenn. CoorHomenne Mexay [H'] u [OH ], pH u
pOH.

4. CunbHble U cnadble 37eKTpoauThl. CTeneHb TMCCOUUAlU CIadoro 3IEKTPOINUTA.

5. Awm¢ponutsl. UIT.

Conep:xxaHue 3aHATUSA

1. Teopus

bydepnble cucrembl KpoBHM: cocTaB, Kiaccubukanus, pH, MexaHusMm aeicTBus
rupokapOoHaTHOM, (ochaTHONW M OenkoBoi Oy(epHBIX CHUCTEM IPU B3aUMOJEUCTBUHU C
KHCJIOTaMH U 1iesouaMu (MOHHas popma).

[loHATHE O KHCIOTHO-OCHOBHOM COCTOSIHUM OpTaHM3Ma: OIpelesieHe, MeXaHU3MBI,
peryJssius.

[[lemounoit peseps kpoBu (%, MMoib/i), kKoppekius KOC npu ero HapyuieHusx.

Mexanusm OydepHOro AeUCTBUS CUCTEMBI T€éMOTJIOONH-OKCUTE€MOTTIO0NH.

2. 3amaum

By, atteratHoro 6ydepnoro pactsopa paBaa 0,05 Moib/m.
Paccuumatime o6vem (M) 0,2 M pactBopa NaOH, koTopsrit Heo0XoaumMo 100aBUTh K 50 M
O0ydepnoro pactBopa, uTo0bI U3MeHUTH ero pH ot 4,1 10 5,2.
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2. Paccuumaiime, npuOIM3UTEIBHO B KAKOM MHTEpBaJIe HAXOAATCS 30HBI Oy(depHOro AeicTBus
aleTaTHOTO ¥ aMMHUaYHOTO OYy(epHOTO PacTBOPOB.
K, (CH3COOH) = K (NH4OH) = 1,8-10™ mous/n, Ig 1,8 =0,25.

3. *KoHueHTpanuu KHUCIOTHOTO M COJIEBOIO KOMIOHEHTOB ¢ochaTHOi OydepHOi crucTembl
OoTHOCATCS Kak 1:19.
Obvsichume, Oyner nmu pH nmanHo#l OydepHON cHUCTEMBI BXOOUTh B 30HY OydepHOro
neiicteus ( pH: 6,2 — 8,2).
Iloomeepoume Balie NPeANOI0KEHUE pacueTaMu.
K, (H2POy) = 6,2:10° moms/m; 19 6,2=0,79; 1g 19 = 1,28.

4. KOHUEHTpAIHs HOHOB BOIOPO/IA B KPOBH GOIBHOTO paBHsieTcst 2,46-10 mos/im.
Paccuumarime pH xposu (Ig 2,46 = 0,39).
Haszosume coctosinue, Bo3Hukaroniee npu ganaom Hapymenuu KOC.
Vkaoicume, 4eM XapaKTEpPU3YeTCS 3TO COCTOSHHE C TOYKH 3PEHHS MPOTOJIHUTHYSCKOTO
romMeocrasa.

IIpumeuanue: 3agaua, oTMEUEHHAs! 3B€3/I0UKOM, HEOOs3aTenbHa ISl pelieHns (OOHycHas).
3. JlabopaTopHbie padoThl
1. BJIUSIHUE PA3BABJIEHUS HA PH BY®EPHOI'O PACTBOPA.
Hean padotsl: YcranoButh 3aBucuMocTh pH OydepHoro pacTBopa oT pa3daBieHus €ro BOJOM.

Xoa pa6orbl. B mpobupke mpurotoBbTe OydepHbId pacTBOp, coctosumii u3 5 mu 0,2 M
pactBopa CH3COOH u 5 M 0,2 M pactBopa CH3COONa. 2 M 3Toro pacTBopa nepeHecuTe B
JIpYTyI0 IpoOUpKY, B KOTOPYIO 100aBbTe 6 MJ BOJbl. B Tperbto npobupky Hazneire 2 mu 0,2 M
pacTBOpa YKCYCHOM KHCJIOTHI M Takxke 100aBbTe 6 M1 Bozbl. Bo Bce Tpu mpoOUpKu HpuiieiTe 1no
2 KamM MHAMKAaTopa METUJIOBOIO OpaH)KEBOro. BeTpsxHHMTE KaXIyr0 HPOOUPKY TaKUM
o0pa3oM, 4YTOObI MPOM3O0LUIO PABHOMEPHOE paclpeseleHue OKPAacKM pacTBopa IO BCEMY
00bémy. CpaBHUTE OKpACKy pacTBOPOB. Pe3ynbTaThl BHECUTE B TAOIHILY.

O0BeM
O0bem
Ne Hcxonnsle HCXOJHBIX . Oxpacka
n00aBIIsIeMOi WNunukatop
IPOOUPKHU PCaKTUBBI PEaKTUBOB, pactBopa
. BOJBI, MII
1 CH3;COOH+ 5 i MeTuoBbIi
CH3COONa KpacHBIN
2 CH3;COOH+ 2 6 MeTuioBbIit
CH3COONa KpacHBIN
3 CH;COOH 2 6 Meriioneiit
KpacHBIN
BoiBoa:

Obwvschume moctossHCTBO pH OydepHBIX pacTBOpOB, HCMONB3ys ypaBHeHHE ['eHaepcoHa-
["accenpbaxa.

Obvacuume n3menenue pH pacTBopa yKCyCHOM KHCIIOTBI ITPU pa30aBICHUH.

2. BJUSHHUE KUCJIOTHI 1 HIEJIOYU HA PH BY®EPHOTI'O PACTBOPA.




Heanb padorei: V3yunTh BIUsSHUE KUCIOTHI U 1ero4uu Ha pH OydepHoro pacteopa.

Teopernueckas 4acTh.

[Ipn no6GaBIeHNN CHIILHOM KUCIOTHI K KHCIOTHOMY Oy(epHOMY pacTBOPY B PEaKIMIO BCTYIACT
COJIEBOM KOMMIOHEHT. [Ipu 3TOM cuiIbHAs KUCIIOTA MPEBPAIIAETCS B SIKBUBAICHTHOE KOJIMYECTBO
c11a00i KUCIIOTHI, SIBIISIOIIEICS KOMITOHEHTOM Oy(epHOI CUCTEMBI.

[lpu noGaBneHMM IIETOYM K KHCIOTHOMY OydepHOMY pacTBOpy cpabaThIBaeT KHCIOTHBIN
KOMITOHEHT. B pe3ynbrare peakunu menoyb npeBpamaercsi B 9KBUBAICHTHOE KOJMYECTBO BOBI,
uu

Xoxa padotbl: B Tpex npobupkax npurotosbTe mo 10 mut arieratHoro 0ydepHoro pactsopa. s
aroro nob6aspTe 5 mur 0,2 M pactBopa ykcycHou kuciotel K 5 mur 0,2 M pactBopa arerara
HaTpus. B mepByro npoOupky mpubaBpre 5 kamens 0,1 M pacTBopa CONSIHON KHCIOTHI, BO
BTOpyt0o — 5 kamenb 0,1 M pactBOpa eakoro HaTpa, B TpeTbi0 — 5 Kamenb BOAbsl. Bo Bce
IPOOMPKM BHECUTE IO 2 KalUld MHAMKATOpPAa METHJIOBOTO KpacHOro. BCTpsSXHUTE KaXIyro
MpOoOUPKY TakuM 00pa3oM, 4TOOBI TPOU3OILIO PABHOMEPHOE paclpeiesieHne OKpacKu pacTBopa
1o BceMy 00béMy. CpaBHUTE OKpacKy pacTBOpPOB. Pe3ynbTaThl BIUIIMTE B TAOIUILY.

No Uccnenyemsiii JloGaBsieMbIit Oxkpacka
Nuaukarop
IPOOUPKHU pacTBop pEaKkTHB pacTBopa
Metuinoseii
1 Anerarnag 5C HCI N
KpacHBII
Metumnoseii
2 AueratHasg bC NaOH N
KpacHBII
Metumnoseii
3 Aneraraas bC H,O .
KpacHBII
Pesyabrars:

Hanuwume ypaBHEeHUs peakuuii (MOJEKYy sIpHAS M HOHHAST (POPMBI).
ObvsacHume MEXaHU3M JICHCTBUS alleTaTHOM OyQepHOil cuCTeMBI.

BriBoxa:
Obvsacnume MOIYYCHHBIC PE3YIIHTATHI, UCIIOJIB3YsI TIOHITHE «30HA Oy(PEPHOTO NEUCTBUS».

Jlureparypa:

1. O6mas xumusi. buopusznueckass xumusa. XuMus OMOTEHHBIX JIEMEHTOB: YYCOHHK ISl BY30B
/ YO.A. Epmos, B.A. Tlonko, A.C. bepasiua; IToa. pen. 10.A. Epmosa. — 10-e wu3g.,
nepepad. u gom. — M.: M3a-Bo IOpaiit, 2014. — 560 c. — Cepusi: bakanaBp. ba3oBsrii kypc.

2. Epmos 0.A., TTonikoB A.A., bepmssag A.C. u ap. Obmas xumusi. buodusmaeckas XuMus.
Xumusi 6uoreHHsix snementoB. [loxa. pen. FO.A. Epmoa — M.: Beicmas mkona, 1993. C.
108-119.

3. Pamuu-lllep6o M.U., HoBukor B.B. ®u3ndeckas u koutonaaas Xxumusi. M.: Beicmas mkora,
1975, 4. 1, . V, ¢. 90-100.

4. Jlenckuii A.C. Benenue B OMOHEOpraHWYECKyl0 M Onodusnueckyo xumuto. M.: Beicmas
mkosa, 1989, ¢. 151-160.
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10.

11.
12.

3ausarue Ne 8

Tema: Py6Ge:kHblii KOHTPOJIb Ne 1

CBoaHbIe BONIPOCHI K KOHTPOII0 MoayJas Ne 1
«OCcHOBHbBIE 3aKOHOMEPHOCTHU NMPOTEKAHUSI XUMHYECKHX PeaKIuil B KUAKHX cpeaax
OpraHu3Ma»

1. Teopus

Komnurarususie cBOWCTBa pa30aBIICHHBIX PACTBOPOB HEAIEKTPOJIUTOB. 3akoH Payums:
(OpMyIHPOBKH, pacyeTHbIE (GOPMYIIbI.

CnenctBue u3 3akoHa Payns: nmoHmxeHHe TeMrepaTypbl 3aMep3aHusl pacTBOPa, MOBBIILIEHNE
TeMIIepaTypbl KUIIEHUS pacTBOPA.

Ocmoc. Ocmoruueckoe nasieHue. 3akoH Banrt-I'opda s 0CMOTHYECKOTO JaBICHUS
(3MEKTPOITUTHL, HEAICKTPOIIHUTBI).

OCHOBHBIE TIOHSTHS TEPMOJMHAMHUKH: TEPMOJMHAMHUYECKAsE CUCTEMa, TEPMOJIMHAMHYECKHE
napamMeTpbl, TePMOJUHAMUYECKOE COCTOSIHME, TEPMOJUHAMUYECKHN IpoLecc, BHYTPEHHSSA
DHEPTHUs, SHTAIBIHS (ONpeesieHue, KiIaccu(huKamus, IPIMeEpHI).

Pacuer »HTponmmu BelleCTB B pPAa3JIMYHBIX Mpoleccax (M30TepMHUUYECKUM, H300apHBIH,
W30XOPHBIN), CTAHJAPTHASI SHTPOIIHS, pacdeT AS XUMHYECKON peaKIuy.

Oneprus ['nd6ca. YpaBuenne ['m66ca. AG kak KpuTepuii CaMOIPOU3BOIBHOTO MPOTEKAHUS
1300apHO-U30TEPMUUECKUX ITPOLIECCOB.

Knaccugukanus xumuueckux peakiuid. Peakimum oOpaTuMbie U He0OpaTUMbIE, TOMOTCHHBIE
U TETeporeHHble, NPOCTble M CIOXHBIE, IOCIEJOBaTE/IbHbIE, LEMHbIC, CONPSKEHHBIE:
olpeziesieHue, IPUMEPHI.

3aBUCUMOCTh CKOPOCTH pEaKUUH OT KOHLEHTpPALMM pearupyrolux BellecTB (3aKOH
JIEWCTBYIOIIUX Macc).

[Tporno3upoBaHue cMeLIeHU XUMUYecKoro paBHoBecus (nmpuHuun Jle-Ilarense).
Mexanusm JieicTBusl Oy(QepHbIX CUCTEM IPU J0O0ABICHUM KHUCIOTHI U IEI0YH (Ha MpUMepe
aleTaTHON, aMMHaYHOI U OENTKOBOI1), pa3daBlieHUU BOIOM.

Bbydepnast eMKkocTh U akTOpbl Ha Hee BiusomKe. 30Ha OydepHOro AecTBUsL.

[ToHATHE O KHUCIOTHO-OCHOBHOM COCTOSIHUM OpraHHM3Ma: OIpeJesieHue, MEXaHU3MBbI,
perymsius.

2. 3agauu

PactBop comepxut 20 t riroko3sl B 100 T BOBL.

Paccuumarime MONSIpHYIO 10O paCTBOPUTEINSI U PACTBOPEHHOI'O BELIECTBA.

Buluuciume naBneHyne HACBHILIEHHOTO Mapa PacTBOPUTENS HAJl paCTBOPOM IIpU TEMIIEparype
28 °C, ecnv 1aBJieHUE TIapa YMCTON BOJIBI TIPU ITOM XKe TEMIIEpAaType paBHO 29,28 MM PT. CT.

OcmoTHueckoe JaBjieHde pacTBopa obbemom 0,5 1, B KOTOpoM cozaepxurcs 40 1
remoryioouna, npu 4 °C pasro 2634 Ila.

Ycmanosume MONSIPHYIO Maccy reMoriaoouHa.

Temneparypa kunenus BomHoro pactBopa NaOH 102,65 °C. Kaxymascs creneHb
MOHU3AIMH dJIeKTposinTa paBHsercs 70%.
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10.

11.

12.

Ycemanosume, xaxyro maccy NaOH pactBopuiu B 100 r Bozpb!.

Paccuumaiime AS®9g peakuun 2NO(T) +O,(1) = 2NOy(r), eciu:
S%g8 (NO, ) = 210,6 JIx/mons-K,
S%0s (02, 1) = 205 JTx/Momb-K,
80298 (NOz, F) = 240,2 I[)K/MOHB-K.

Onpeodenume AG°9g peakuun  Fez304 + 4CO = 3Fe + 4CO,, eciu:

AG°95 (Fe304) = -1014 kJIx/MOb,

AG®98 (CO) = - 137,2 k]JIx/MO1Ib,

AG®95 (CO;) = -394 k]JIk/MOIIb.
Yemanogume BO3MOXKHOCTh CaMOIIPOM3BOJILHOTO MPOTEKAHMS IIPOLECCA B CTAHIAPTHHIX
YCIIOBUSIX.

Paccuumarime n3menenne ckopoctu peakiuu 2NO(T) + Oy(r) = 2NO»(r) npu yBeIu4eHN
KOHIIEHTPAIIMU UCXOIHBIX BEIIECTB B 2 pa3a.

TemnepaTypHblii K03 (PUIIHEHT HEKOTOPOU Ta30BOM PeaKIK paBeH 2.
Paccuumaiime w3MeHeHHE CKOPOCTH JTOM pEakUUM TPH TOHWKEHUU TEeMIEpaTyphbl
peakumonHoi cmecu ot 120 °C o 90 °C.

ObvscHume BIUSIHUE TEMIIEPATYPhl HA PABHOBECHOE COCTOSIHIE 0OpaTUMOM peakiuu:
1) N2+ O, 2NO  AH, = 180,7 x/Ix.

ObvsicHume BIVSIHUE JABJICHUSI HA PABHOBECHOE COCTOSIHUE 00paTUMBIX peaKLnid:
1) 2SO, + O, <> 2S0;,

Paccuumatime w3menenue pH docdarnoit OydepHoil cucTeMbl TpU  YMEHBIICHUH
KOHIIEHTpaLuK KuciotHoro komnonenta B 20 pa3 (Ig 20 = 1,3).

By, atteratnoro Oydepnoro pactsopa pasaa 0,05 Momb/1.
Paccuumaiime o6vem (M) 0,2 M pactBopa NaOH, koTopslit He06x01uMO0 106aBUTE K 50 Mt
O0ydepnoro pactBopa, uTo0b! U3MeHUTH ero pH ot 4,1 10 5,2.

KOHIIEHTpAIIs HOHOB BOOPOJIA B KPOBH GOIBHOTO paBHsiercs 2,46-10° moms/i.
Paccuumarime pH xposu (lg 2,46 = 0,39).

Has3zoeume coctosiHue, Bo3HUKarollee npu AanHoM HapymeHun KOC.

Vkaowcume, dem XapakTepH3yeTCs 3TO COCTOSHHE C TOYKH 3PEHHUS TPOTOIUTHYECKOTO
roMeocTasa.

3. JIuteparypa
OO6mast xumusi. buogusnueckas xumusa. XuMusi OMOr€HHBIX AJIEMEHTOB: YU€OHHK Ui BY30B
/ 10.A. Epmios, B.A. Tlonkos, A.C. Bepasun; ITox. pexn. FO.A. Epmoa. — 10-e wusn.,
nepepad. u gon. — M.: M3xa-Bo KOpaiit, 2014. — 560 c. — Cepusi: bakanasp. ba3oselii kypc.
EpmoB 10.A., TlonkoB A.A., bepnssng A.C. u ap. O6mas xumusi. buodusznueckas xumusi.
Xumus ouoreHHbIX d5eMeHToB. [Toa. pen. FO.A. Epmosa — M.: Beicmras mikosa, 1993. — 560

C.

I'muuaka H.JI. O0wasg xumus. J1.; Xumusd. 1979 u nanee.
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Papuu-Illep6o M.U., HoBukos B.B. ®usnueckas u koutonanas xumus. M.: Beicinas mkodna,
1975. - 254 c.

Jlenckuit A.C. BBeneHne B OMOHEOpraHUYECKYI0 M OMOopU3NYEecKyr0 XuMuro. M.: Beicmas
mkona, 1989. — 256 c.

Moayasb 2. OcHOBHBbIE THUIIBI XHMHYECKMX PABHOBECHI M MPOLECCOB B
JKM3HeIeATEeJbHOCTH OpranusMa. ®U3nKo-XuMHUs JUCIEPCHBIX CHCTEM U
pacTeopoB BMC

3ausarue Ne 9

Tema: KommiiekcHble cOeIMHEHHsI B OpPraHu3Me 4YeJOBeKa W HMX NPUMEHeHHe B
MeaHIHE

. Tun 3ansaTHus: 1a00paTopHbIe PaOOTHI

Heab: CdopmupoBaTh MNpeACTaBIEHWE O EIUHCTBE COCTaBa, CTPYKTYphl U CBOMWCTB
KOMIUIEKCHBIX COCIMHEHMM KakK OCHOBBI I TOHUMAaHHUS CBSI3M TMPOCTPAHCTBEHHOTO
CTPOCHHUS KU3HEHHO BAYKHBIX KOMIUJIEKCOB C UX OMOJIOTUYECKOM aKTUBHOCTBIO.

IV.3naunmocth Tembl: Teopust TUraH1000MEHHBIX paBHOBECHI (OPMUPYET MPEATOCHUIKH IS

V1.

N

U3y4eHHs] METAa0OIMYECKHX pEaKIUi C y4acTHEM MeTauIopepMEeHTOB U  JpYrux
COEIMHEHUH, COJEPIKAIIMNX B CBOEM COCTaBE MOHBI MeTaI0B. OHa Na€T MOHUMaHUE IIPUYUH
HapyILIEHUs METAJUIO-JINTaHHOTO T'OMEOCTa3a U MOJACKA3BIBACT ITyTH KOPPEKLIUH 3TOr0 BUIA
naronorud. Peakuuu 00pa3oBaHUS KOMIUIEKCHBIX COCIMHEHHUH JIe)KaT B  OCHOBE
XeJIaTOTEePaIuH.

Hcxoansblii ypoBeHb

CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB U MOHOB.

Tunel XUMUYECKUX CBSI3€l: KOBaTICHTHAs (TOJSIpHAS, HEMOJSIpHAsl), MOHHASL.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJICHTHOMN CBS3H.

OcHOBHBIE KJIacChl HEOPTaHUYECKUX COSIMHEHUI: KUCIOThI, OCHOBAHUS, COJIH.
®opmynsr u 3apsasl anmonoB: CI, I, F, OH, NO,, CN, SCN’, CH;COO,
NH,CH,CO0", SO5*, SO,*, CO3”, C,04”.

Koncranra aucconmanuu (MoHU3alMK) cAa00Tr0 3JEKTPOIMTAa KaK YacTHBIM ciydait
KOHCTaHTBl XUMUYECKOTO PAaBHOBECHSI.

KoHkypeHIrs 3a KaTHOH WM aHHOH B IPOTOJUTHUECKUX M TETEPOTCHHBIX PABHOBECHSX.
OcHOBHBIE MPUHIHUITEI HOMEHKJIATYPbl HEOPTaHUYECKUX COEIMHEHUH.

9. OO0mwe MOHATUA 0 KOMIUIEKCHBIX COEIUHEHUAX.

agkrownE

S

©

Conep:xxaHue 3aHITUSA
I. Teopus
KomriekcHbIe coeTMHEHHS ¥ KOMITJICKCHBIE YaCTHUIIBL.

Koopaunanuonnas teopust Bepaepa. CTpykTypa KOMIUIEKCHBIX COEIMHEHUM.
[TpocTpaHcTBEHHOE CTPOEHNE KOMIUIEKCHBIX YaCTHII.
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BHYTpUKOMILJIEKCHBIE ~ COCOUHEHHS:  OmpeielieHue, npuMmepsl. Ponbk  mporieccos
XeJIaTUPOBAHUS B OpraHU3ME YeIOBeKa U UX 3HaUY€HHE B MEIUIIUHE.

KoHCTaHTBI HECTOMKOCTH U YCTOMYMBOCTH KOMIUIEKCHBIX YACTHII.

bruokomIuieKCHbIE COSMHEHHSI: TEMOTJIO0MH U €ro MPOU3BOIHbIE, KapOoaHTUIpa3a, BATAMUH
Bi12 (mpocTpaHCTBEHHOE CTpOCHME, (PYHKLUH, SJIEKTPOHHOE CTPOCHUE M TUI THOPUAM3ALUU
KoMILIeKcooOpazoBaTensi). CBs3b KOHPUTYpamuu OMOKOMIUIEKCOB C HUX OHOJOTHYECKOU
byHKIHEH.

TepMoanHaMUYECKUE TPUHLIUIIBI XEIaTOTePauu.

Merano-1uranHblid TOMEOCTa3 U MPUYMHBI €T0 HAPYIICHHUS.

2. 3agaun

[Tpu B3ammoneiictBun xiopuaa xenesa (ll) ¢ nmanumgom kamusi oOpaszyercss KOMILJIEKCHOE
COEJIMHEHHUE ¢ KOOPANHAIIMOHHBIM YHCIIOM KOMIUIEKCOOOpa30BaTeisi paBHBIM ILIECTH.
Cocmasgbme cOOTBETCTBYIOLIEE YPABHEHUE PEAKLIUH.

Hanuwwume ypaBHEHUs peakuuil NEpBUYHOW M BTOPUYHOM JIUCCOLMALMU IOTYYEHHOIO
KOMIIJIEKCHOI'O IIPOAYKTA.

Hanuwiume BblpakxeHue KOHCTAHTbI HECTOMKOCTH.

Paccyumatime K0OpAMHAIIMOHHOE YHCIJIO KOMIIJIEKCOOOpa30BaTeIsl.

Cocmasbme (HOpMyIny KOMIUIEKCHOH YacTHIIBI COCTOSIIICH M3 TPEX3apsIHOTO KOOalbTa,
YeThIPEX MOJIEKYJ BOJBI M IBYX XJIOPU/I-AaHHOHOB.

Paccuumarime e€ 3apsin.

Yxaoicume xomiuiekcoodbpa3zoBaTellb U JIUTAH/bI.

Hanuwume ypaBHEHUE peaklUy AUCCOLUAIINY MTPEIoKeHHOro Bamu kommekca.
Hanuwume BbipakeHNE KOHCTAHTHI HECTOUKOCTH.

Hazosume WMOHBI, KOTOPbIE MOTYT BXOAWTH BO BHEIIHIOIO CQepy COCIWHEHUS C JaHHBIM
KOMILJIEKCOM.

IIpednoowcume TpUMEpPHl BO3MOXHBIX KOMIUIEKCHBIX COEIMHEHUN C yKa3aHHbIMH Bamu
HOHAMHU.

Hanuwume cTpyKTypHYI0 (GOPMYITY KOMIUIEKCHOTO COEIWHEHHs, MMEIOUIET0 Ha3BaHHE
JUTIMLIAHATOMEIb.

ObvsicHume NPUYUHY OTCYTCTBHS Y HETO BHEIIHEN c(ephl.

Knaccuduyupyiime nurann, BXOAAUIIMH B COCTaB [JaHHOTO KOMILJIEKCA, IO YHUCIY
00pa3zyeMbIX UM CBSI3€H U €ro CBOMCTBaM.

Hanuwume cTpyKTypHYIO (popMyily TpuioHa b.

Ob6vsacnume TPUUIUHY MIPOSBICHUS UM JEHTaTHOCTH paBHOM 4 1 6.

IIpugedume nipuMepbl HOHOB, C KOTOPBIMU PEATTU3YETCSI KaXkJIbI BUJT JEHTaTHOCTH.
Hanuwume ypaBHEHUE peakllUN B3aUMOJEHCTBHS TPHIIOHA b ¢ KATHOHOM KanbLus.
Yxaoicume MeTMIMHCKOE 3HaUEHUE JTaHHOT'O IpoLEcca.

*Onpedenume 3aps] KOMIUIEKCOOOpa3oBaTesi W €ro KOOPAWMHAIMOHHOE YHCIO B
KoMILIeKCHOM HoHe [Fe(C204)2(0H),]%.

HU300paszume pOCTPaHCTBEHHOE CTPOCHHUE KOMILIEKCA.

Cocmagbme ypaBHEHUE PEAKIMH €0 TUCCOIUAIINY.

Hanuwume BoIpakeHHEe KOHCTAaHTHI HECTOHKOCTH.

IIpumeuanue: 3agada, oTMEUCHHAS 3B€30UKOM, HE0OsI3aTeIbHA I perneHus (OoHycHas).
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3. TecroBble 3a1aHUsA VISl BXOJHOTO KOHTPOJIA

. YCTaHOBHUTE COOTBETCTBUE:

Bun nurannos [Ipumepbl TUrangoB
A. MoHoI€eHTaTHEIE 1. NH; 5. CH;COO°
b. IuneHraTtHbIC 2. H,O 6. OH"
3. NH-CH,-CH»-NH, 7. C,04%
4. NH,-CH,-COO 8. S,05”

KOOpI[I/IHaI_II/IOHHOC YHCJIO paBHO HICCTU B COCIUHCHHUM

a) K3[C0o(C204)2(0OH),] r) [Cd(H20)4]Cl>
6) Nag[CO(NH3)2(NO_2)2(303)2] I[) [Pt(NH3)2(H20)2(8203)2]
8) Ko[CuCly]

KoHcTaHTa HECTOMKOCTH — M€pa YCTOMYMBOCTH:

a) HEUTPaTbHOT'O KOMILIEKCa B) KOMILJIEKCHOW YaCTHIIBI
0) KOMIUIEKCHOTO HOHA T') KOMIUJIEKCHOTO COeIMHEHUS

KOMHHCKCOO6pa3OBaTeHeM B I'eMOTIJIOOMHE U €ro IIPOU3BOAHBIX ABJIACTCA:

a) Fe?* (sp®) 6) Fe?* (dsp?) ) Fe® (d’sp®) 1) Fe** (dsp®) n) Fe* (d’sp®)
KOMHHCKCOO6pa3OBaTeHeM B BUTAMHUHC BlZ ABJISICTCA:

a) Co?* (sp®) 6) Co®* (dsp?) B) Co?* (d’sp®) 1) Co®* (dsp?) m) Co>*(d*sp®)
HpI/I‘H/IHaMI/I HapymeHusa METaJlJIO-JIMTAHAHOI'0 TOMEOCTAa3a ABJIAIOTCA:

a) TeUIUT YCCEHIINATBHBIX MUKPOIIIEMEHTOB

0) neuIT MUKPOIIIEMEHTOB, SBIISIONINXCS KOMIUIEKCOOOpa30oBaTeIsIMU
B) U30BITOK ICCEHIIUATIBHBIX MUKPOAIIEMEHTOB

') U30BITOK TOKCHUYECKIUX MUKPOIJIEMEHTOB

1) U30BITOK JTUTAHIOB, KOHKYPHUPYIOIIUX C OWOIUTaHIaMU

CBs3bIBaHME TOKCHYECKUX METAIIJIOB (,Z[GTOKCI/IKaI_II/IH) MMPOTCKACT IO YPABHCHUIO:
a) MBLB + MT = MTLE + MB F) MTLB + L,Z[ = MTI—II + L];

6) MTL5+M5:MELE+MT I[) MTI—LL+ LEZMTLB+ Lﬂ

B) MTI—I[ + LB = MTLE + L[[

OCHOBHBIE MPUHOUIIBI XCJIAaTOTCPAITNH BBIPAKAIOTCA COOTHOIICHUSAMMU

a) KH(MTLH) < KH(MTLE) 1") KH(MELH) < KH(MTLE)

6) KH(MTLB) < KH(MTLH) }1) KH(MELE) < KH(MBLH)

B) KH(MELH) < KH(MBLE)

. Mns coenunenus [AQ(NHs)2]Cl BepHbIM siBiisieTCs BRIpaKeHUE
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a) K __:[Ag(NH3)2]+]
' :Ag+_|'[NH3]2
Ag+_'[NH3]2_
" JAgNH, ), ] ]
3_6\9+_+[NH3]2_
[Ag(NH,), ||
_ [onm,), 1
" lagt |+ 2N, T
el ]
" [Ag(NH,), ]

B) K, =

r K

10. Tns coenunenust [Ag(NH3)2]Cl BepHbIM siBiisieTCsI BhIpakeHUE

o K _|Ag}INHT
) KH _[Ag(NHg)Z]+:
~Ag(NH,), T
0) K, = :A9+]-[NH3]2
w K A0 |+ [NHT
ey
_ lAg(NH,), I
r) K, = [Ag+]+2[NH3]2
n K, = [[AQ(NHs)Z]q]

[Ag™]-INH,T-[cr"]

4. JlabopaTopHbie padoThl
1. MOJYYEHUE CYJIb®ATA TETPAAMMUHME]IHA (I1)

K 3 xamisam pactBopa cynbsgara menu (1) npubasbre 2 kamim pactBopa aMMuaka. Beimagaer
ocagiok ocHoBHO# cosu (CUOH),SOy.

Hanumure ypaBHeHue peakuuu. Ykaxute e€ 3p(eKT.

K nonydeHHOMY Ocaziky 100aBbTe 1O KaruisiM U30bITOK PacTBOpa aMMHUaKa.

OTMeTbhTE NMPOUCXOAIINE U3MEHEHHUS.

Hanunmre ypaBHeHHe peakiuy. YKaxure e€ 3pPexT.

Hanumure BblpaxeHre KOHCTaHThl HECTOWKOCTH KOMILJIEKCHOTO HOHA.

2. TIOJYYEHHUE XJIOPUJA TUMMUHCEPEBPA (1)

K 1 xamne pactBopa HHUTpaTa cepeOpa mpuOaBbTe 2 Kaluld pacTBOpa XJIOPHAA HATPHSL.
Beimanmaer ocanok.

Hanumure ypaBHeHue peakuuu. Ykaxute e€ 3 (eKT.

K monmyyenHomy ocajiky npruOaBbTe KOHIIEHTPUPOBAHHBIN pacTBOP aMMHUAKa J10 TOJIHOTO ero
pacTBOpEHHUSI.
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Hanumure ypaBHeHHE peakuuu. YKaxure e€ 3¢ dexr.
Hanwmivre BbIpa)keHHE KOHCTAHTBl HECTOWKOCTH KOMIIEKCHOTO HOHA.

MOJYYEHUE TETPAVOJAOILTIOMBATA (11) KAJIUSA

K 2-3 xamsam pactBopa HuTpara cBuHIa (1) mpubaBbTe 2 Kamim pacTBopa Moauaa Kajaus.
Beimaaer ocaznok.

Hanumure ypaBHeHue peakuuu. YkaxuTe ee 3 (deKT.

Ocanok pazaenute Ha 2 TPOOUPKH.

B nepByto mo6aBsTe n30bITOK Kl 110 IOJTHOTO pacTBOpeHHE OcaKa.

Hanumure ypaBHeHHE peakunu. YKaxuTe ee 3 dexT.

Hanummure Beipakenue K, u K.

Bo BTOpYyI0 npobupky npubaBsTe 5-6 Karneib BOIBI.

CMmech HarpeiTe /10 MOJTHOTO PACTBOPEHUS OCaIKa, 3aTeM OXJIQJAUTh BOAOW O]l KPAaHOM.
Ocanok Pbl, Beimagaer B BU€ 30JI0THCTO-XKEITHIX YCIITYEK.

Jlureparypa:

OO6mas xumusi. buodusnueckas xumus. XuMUsi OMOT€HHBIX JIEMEHTOB: YYeOHHK Ui BY30B
/ 1O.A. Epmios, B.A. Ilonkos, A.C. bepasun; ITox. pexn. FO.A. EpmoBa. — 10-e wusn.,
nepepad. u gom. — M.: M3a-so IOpaiit, 2014. — 560 c. — Cepusi: bakanaBp. ba3oBsrii kypc.
Epmos 10.A., TIlonkoB A.A., bepising A.C. u ap. Obmast xumusi. buodusnueckass XuMus.
Xumus ouoreHHsix anemeHToB. Iloa. pen. FO.A. Epmosa — M.: Beicmas mkomna, 1993. C.
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I'muaka H.JL. O6masg xumus. JI.: Xumus. 1979 u nanee, rmasa XVIII.

Jlenckuii A.C. BBenenne B OMOHEOPraHWYECKYI0 U OModu3nyeckyro xumuoo. M.: Beicmas
mkoja, 1989, c. 219-227.

3anarue Ne 10

Tema: IloBepxHOCTHBIE SIBJIeHUS. AgcopOouust

. Tun 3ansaTHsA: 1a00paTOpHBIE PaOOTHI

Hean: ChopmupoBaTh 3HaHHUS OCHOB TEOPUHU TMOBEPXHOCTHBIX SIBJICHUW Ha MOJBHXKHBIX U
HEMOJIBIKHBIX ~TpaHullax pasgena ¢da3. [lpuoOpectu mpakTUUYECKHE HABBIKH IO
ONPEAEIICHUIO TOBEPXHOCTHOTO HATSHKEHUS KUJIKOCTEN C TOMONIBIO CTalarMOMETpa.

IV.3naunMocTh TeMmbl: 3HaHUS MaTepHalia 3TOrO pasjeiia AT KIY K TMOHUMaHHUIO

V.

CYIIHOCTH TPOLIECCOB aJICOPOLIMHU, UTPAIOIIEH 3HAUUTENbHYIO POJIb B KU3HEAEATEILHOCTH.
OHu ABISIOTCS (PU3MKO-XUMHUYECKON OCHOBOM aJCOpOIMOHHON Tepamnuu, reMOocopOIuH,
NPUMEHEHHS B MEIMIITHE HOHUTOB. 3/1ECh e U3Yy4aeTcsl CTpoeHre buomMeMOpaH.

Hcxoansblil ypoBeHb

1. 3akoHBI XUMHYECKOI TCPMOANHAMUKH.
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2. Teopus 3IEKTPOIUTUIYECKON TUCCOIHALINY.
3. AncopOrusi.

V1. Conep:xkanue 3aHATHS
l. Teopusi

1. AncopOuMOHHBIE MPOLECCHl U pPaBHOBECUS Ha TMOABMKHBIX TpaHUIAX pasaena ¢as.

[ToBepxHocTHast YHeprus [ m6Oca U MOBEPXHOCTHOE HATSIKEHUE.

[ToBepXHOCTHO-aKTUBHBIC U TOBEPXHOCTHO-HEAKTUBHBIEC BEILIECTBA.

OpueHTanus MOJIEKYJI B IOBEPXHOCTHOM CIIO€ U CTPYKTypa OHOMEMOpaH.

AncopOuusi Ha TMOBEPXHOCTH paszfiella KUIKOCTh/Ta3. YpaBHenue ['ubOca. M3meHenue

MOBEPXHOCTHOM aKTHBHOCTH B TOMOJIOTHYECKUX psiax (mpasuio Jrokio-Tpayoe).

5. Apncopbuusi Ha TOBEpXHOCTH pasfena TBepaoe Teno/raz. dusmnueckas aacopOuus u
xemocop6buus. YpaBHenue Jlenrmropa.

6. ApncopOmus Ha MOBEPXHOCTH paszesia TBepAoe Tejo/pacTtBop. M3OupartenpHas aacopOIus.
ITpaBuio IleckoBa-dasHca. [I[pumeHeHrE HOHUTOB B MEAULIMHE.

H~own

2. 3agaumn

1. *B 1 n pactBopa coxepxutcs 18 r macinsHoi kucioThl. IloBepxXxHOCTHOE HaTsKEHHUE
pacTBopa MacJISTHOM KHUCIIOTHI paBHO 6,24:107 I[)I(/MZ, a TTOBEPXHOCTHOE HATSXKEHUE BOJbI —
7,35:107 Jiox/v?.

Buluuciume Benuuuny agcopouuu (MOJ‘IB/MZ) npu 15 °C.
R= 8,31 IL)K/MOJII)'K; MC3H7COOH =72 1/MOb.

2. Jlnst Hekoroporo mporiecca aacopouuu ['oo = 710" mons/M%, K = 0,935.
Buvluuciume Benmmuuny afacopOuuu npu KOHIeHTpanuu agacoporusa 0,05 Mob/II.
Uz06pazume n30TepMy aacoOpOIIHH.

ObvsicHume, KaKOMY y4acTKy rpaduka COOTBETCTBYET yCIOBHUE TAHHOW 3a/Ia4H.

3. Ywucio xamenb pacTBOPA, BBITEKAOIIETO U3 CTAIarMOMETpa MpHU JaHHOW TeMIiepaType, paBHO
111. Yucno xamens BOAblI B TeX ke ycioBUsX 57. IloBepXHOCTHOE HATsSKEHUE BOIbI PABHO
0,0733 u/m.

Buvluuciume moBepXHOCTHOE HATSHKEHHE PacTBOpa, €CIIM €ro IUIOTHOCTh paBHa 888 KT/MS,
IUIOTHOCTE BOAbLI 1000 KT/MC.

IIpumeuanue: 3ajada, oTMEUECHHAS 3B€30YKOM, HE0OsI3aTebHa I pereHus (OoHycHast).

3. JlabopaTopHbIe padoThI

1. OOPEAEJIEHUE NMOBEPXHOCTHOI'O HATS’)KEHUSA BO/HBIX PACTBOPOB
CTAJTIAIT'MOMETPUYECKUM METOJOM

He.m, paﬁoTbI: HOJIy‘II/ITB HAaBBIK OMMPEACIICHUA ITOBECPXHOCTHOTO HATAXKCHUA BOAHBIX PACTBOPOB
CTAIarMOMETPHUICCKUM METOOM. VY CcTaHoOBUTh 3aBUCHMOCTH MCXKAY CTPOCHHUEM BCUICCTB U UX
MMOBCPXHOCTHBIM HATAKCHUCM.

Teoperuyeckas 4acTh.
2
H30nITOuHAs CBO60)IHa$I OHEPTHUA MOJICKYJ MOBCPXHOCTHOT'O CJIOsA, MpUXOAANIasACAd Ha 1 cMm

MOBEPXHOCTH pa3jena (a3, Ha3bIBACTCs IOBEPXHOCTHBIM HaTsHKeHUEM ().
s onpeneneHyss MOBEPXHOCTHOIO HATSKEHUST 4YacTO MCIOJIB3YETCsl IIPOCTOM, HO JOCTATOYHO
TOYHBIN CTATarMOMETPUYECKUNA METO/.
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[TpuHIMIT METOZ]a OCHOBAH Ha TOM, YTO B MOMEHT OTPBIBA KaIUTH OT KaWLIspa ee Macca paBHA
CHJIC TIOBEPXHOCTHOTO HATSHKEHUS.

[TpakTHdeckn ynoOHee OMpeeNaTh He Maccy Karid, a ¢ 00beM MU YHCIIO Kaleilh U3BECTHOTO
obneMma.

[TpuMEHSIFOT CpaBHUTEIBHBIN METOJ I OTPECIICHUs] TTOBEPXHOCTHOTO HATSHKCHUS KUIKOCTH.
OH 3aKJIF09aeTcss B TOM, YTO MOJICYMTHIBAIOT YMCIIO Karellb 3TaJOHHOM HJIKOCTH (KaK IPaBHIIO

BOJIbI), TIOBEPXHOCTHOE HATSIKEHHE KOTOpPOW H3BeCTHO (J,), W YHUCIO Kameiab HCciIenyeMon
KHUIKOCTH (T1,) C TOBEPXHOCTHBIM HaTsDKCHUEM (T ).

3Hasd, 9To
J.'X-' nG
— = — HaxXoJAT
JG nx
TLD
g, =0, —,TJe
X

O ,— NOBEPXHOCTHOE HATSKEHUE BOJBI,
M ,— 4KCII0 Karenb BOAbI,

M.,,— 4uCIOo Kareinb UCCIAEAYEMON KUAKOCTH.

Xon padorpl. CramarMOMETp 3aKpelnuTh BEPTHUKAIbHO B INTaTUBE HAJ CTaKaHYMKOM, C
IIOMOUIbIO TPYLIM MOJHATH BBIIIE BEPXHEH OTMETKHU JKUAKOCTb C M3BECTHBIM IOBEPXHOCTHBIM
HaTsHKEHHUEM (BOJY), TO3BOJIUTD €l MEIJIEHHO, 110 KaIljIsiM BBITEYb.

Korzna HHWKHUH Kpall MEHHCKA CTEKAIOUIEH )KMIKOCTH KOCHETCSl BEpXHEW METKH, HAUMHATH CUET
Karelb U MPOJ0JIKATh €ro 10 TeX MOP, TOKA MEHHUCK KUIKOCTH HE TOCTUTHET HUKHEW METKH.
M3mepeHune Npou3BeCTH TPU pa3a U PacCUUTaTh CPEIHEE 3HAUCHHUE.

TakuM ke o00pa3oM HaNOJHUTH MPEABAPUTEIBHO IPOMBITBI HCCIEAYEMOU KUAKOCTHIO
CTaJIArMOMETP M CUYUTATh YMCIO Kalellb UCCIECLYEMOH JKHIKOCTH TaK, KaK 3TO JENaloCh UL
CTaHJAPTHOW XKUJKOCTH.

OmnpeneneHve NPOBOIUTH B CJIEIYIONIEH IOCIEAOBAaTENIbHOCTH: BOJA, ATaHOJN, OyTaHOI,
JKEITYHBIC KHCIIOTHI.

Pe3ynbrarsl 3aHecTH B TA0IULY:

Ne oneiTa Hccnenyemas KuIKoCTh Yuco xaneib o, I[)K/M2
1 Bona

2 OTaHoJ

3 byranon

4 ’KemuHbIe KHCIOTHI

BriBoabI:

1. YCmaHOBume, K KaKoul u3 TpéX TPYIIII IO BCJIMYUHC ITOBECPXHOCTHOTO HATAKCHHUA OTHOCATCA
HCCIICAYEMBIC BEIICCTBA.

2. OObsCHUTE pa3HHIy B TOBEPXHOCTHOM HATSHKEHHH OSTaHONa M OyTaHONa, HCIONb3Ys
npasuiio [rokio — TpayOe.

Jluteparypa:
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Ob6mas xumus. buodusndeckas xumusi. XuMusi OMOTEHHBIX JIEMEHTOB: YYCOHUK JJI BYy30B
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3auaTue Ne 11

Tema: XuMu4ecKue CBOMCTBA U OMOJIOTMYECKAs POJIb OMOT€eHHBIX 3JIEMEHTOB

. Tun 3ansaTHus: 1a00paTopHbIC PaOOTHI

HeJIb: C(bOpMHpOBaTB npeaACTaBJICHHUC O CAUMHCTBC B3aMMOCBA3H 3JICKTPOHHOI'O CTPOCHUA
XUMHYCCKHX DJIEMCHTOB M HMX CBOHCTB KaK OCHOBEI AJIe TIOHUMaHUWsA pPoJin OHMOT€HHBIX
QJICMCHTOB B OpPraHU3ME 4YCJIOBCKaA.

1V.3HauuMoCTh TeMbI: DTOT pa3acit u3yd4acT XUMHYCCKUC CBOMCTBa SJIEMEHTOB S-, P d-

VI.

N

0JIOKOB B 3aBHCHMOCTH OT HMX IIOJIOKEHUS B TEPHOJUYECKOW CHUCTEME, COJIEpKaHHE U
pacnpezieieHue OMOTeHHBIX 3JIEMEHTOB B OpraHu3Me, OMOJIOTMYECKYIO POJb M MPUMEHEHHE
COEIUHEHUH DJTHX DJIIEMEHTOB B MEIUIIMHE. 3HAHHE DOTUX CBOKWCTB HEOOXOIMMO I
000CHOBaHHS CYIIHOCTH TPOIIECCOB, TMPOTEKAIONIMX B oOpraHuzMe. boinbias dacTh
MaTepualia 3TOro paszzena u3y4yaercsi CaMOCTOSTENIbHO.

Hcxoansblii ypoBeHb
1. CrpoeHue 351eKTpOHHBIX 000JI0YEK aTOMOB U HOHOB.
2. Knaccudukanus XMMHYECKHX ASJIEMEHTOB IO 3aIOJIHSIEMOCTH AJIEKTPOHAMH BHEITHHX
OypoBHEH (S-, p-, d-0110KH).
3. Tumbl XUMUYECKUX CBS3EH: KOBaJICHTHAs (TIOJISIPHAS, HETIONSApHAs), HOHHAS.
4. OcHOBHbIE XUMHUYECKHE CBOMCTBA METAJIOB U HEMETAJIJIOB.
5. OKHUCIHUTETHHO-BOCCTAHOBUTENIbHbBIE PEAKIINU.

Conep:xxanue 3aHITUSA

1. Teopus

[ToHsATHE OGMOTEHHOCTH XUMHUYECKUX 3JIeMEeHTOB. Knaccudukanus XUMHUECKUX 3JIEMEHTOB
Mo CTCICHHU BAXHOCTU MJIA TPOHECCOB KUBHCACATCIBbHOCTH. brnorennrie »neMeHTH B
MIEPUOIUYECKON CUCTEME.

KOHI_[eHTpI/IpOBaHI/Ie OMOre€HHBIX DJIIEMEHTOB KUBBIMHA CHUCTEMAMH.

Knaccugukanuss OHOreHHBIX 3JEMEHTOB IO UX COACPKAHUIO B OpraHU3Me U IO
(GyHKIIMOHATBHON POJIH.

buonorudeckas ponp HaTpuUs, Kajaus, KaJIbLUs, MarHUs.
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5. XuMHuecKoe CXOJICTBO M OMOJIOTUYECKUI aHTarOHU3M (HATPUM-KATMH, MAarHUH-KaTbIIHA).
6. Xene3o, koOambT, XpoMm, MapraHen, IMHK, MeIb, MOJHOJIEH B OpPraHHU3ME: COJEpKaHUE,
OuoJsioruueckas posib.

2. YnpaxkHeHus

1. AHaiuTHYECKHE PEaKIMU KaTHOHOB (-3JIEMEHTOB:

a) Ha Cu?* ¢ u36BITKOM THAPOKCH]Ia aMMOHHUS,

6) na Cr’" ¢ mepokcnI0oM BOIOPO/IA B IIENOYHOI CPEJIe IPH HATPEBAHHH,

B) Ha Mn®* co waseseBoit KHCIOTOI,

r) Ha Zn** co menouamu,

1) Ha Fe** ¢ rexcannanodepparom (1) kanus,

e) Ha Fe** ¢ tnounanarom kamus,

K) Ha Fe?* ¢ rexcannanodepparom (1) kamus,

3) Ha Co?* co wenouamu.
Yxaosicume >dhexT peakiui.
B OKuCIHTETHHO-BOCCTAHOBUTENBHBIX PEAKIUAX KOIPDUIIUEHTH PACCTABISIOTCS C
MIPUMEHEHHEM METO/1a JIEKTPOHHOTO OanaHca.

2. AHaTUTHUYECKHE PEAKIIMU AHHOHOB M KATHOHOB P-3JIEMEHTOB:

a) CN" (c autpatom cepebpa),

6) Pb*? (¢ xpomaTom Kanwus),

B) NO, (c mepMaHraHaToM Kajus B KHCIIOH cpelie),

r) NO3 (c Menbto ¥ cepHON KHCIIOTOH),

) AsO;* (peakuusa Mapia),
Vraorcume >pdext peakuii.
B oOKHCIMTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUAX KOI(DOUIIMEHTHI PACCTABISIOTCS C
MPUMEHEHHEM METO/1a AIIEKTPOHHOTO OajaHca.

3. JlabopaTopHbie padoThl

1. AHAJIMTUYECKHUE PEAKIIUU KATHUOHOB d-9JIEMEHTOB.

Heab: IIpuoOpecty cHCTEMHBbIE 3HAHUS O XUMHYECKHX CBOHCTBaX O-DJIEMEHTOB U WX
coequaeHnii. CopMHPOBATh TMPEICTABICHUS O PO OUOTeHHBIX O-3JIEMEHTOB B IKHBOM
OpraHu3Me.

1.1. KauecrBennasi peakums Ha xatmon Cr'° oxmcaenmem ero B CrO;” nepokcmaom
BO/I0PO/J1a B 1IEJIOYHOM cpeze.

K 4-5 kannsam pactBopa conu xpoma (111) npubaBute 4-5 kanens pacTBopa €IKOro HaTpa, YTOObI
Boimaiuii ocagok Cr(OH); pactBopuiics ¢ odpasoBanrem komiiekcHoi con: Nag[Cr(OH)g)].
Hanumure ypaBHenus peakuuii. K pactBopy mpunuth 5-6 kanenb 3% pacTBopa nepokcuia
BoJIoposia. CMech HarpeBaroT A0 TeX MOp MOKa pacTBOP U3 3€JI€HOT0 (IIBET KOMIUIEKCHOTO HOHA)
HE CTaHEeT JKENThIM (IIBET CrO4'2). Jlonumure ypaBHEHHE peakluu U noadepure KodhPpUIMeHThI

B HCM.
Nas[Cr(OH)g)] + H.0, + NaOH = Na,CrO,+ ...

1.2. KayecTBeHHasi peaKiusi HA KATHOH Mn*? co maBesieBoii KHCI0TOM H>C,0,

K 5-6 xamisMm pactBopa Mapranua no0aBuTh 2-3 Kaluld pacTBopa enkoro Harpa. Cmech
THIATEIPHO  TepeMeniaTh CTeKISIHHOM Majoykod 1o oOpa3oBaHHMs Oyporo ocajka
MapraHOBUCTON KHUCJIOTHI.

MnClI; + 2NaOH = Mn(OH);| + 2NaCl
2Mn(OH), + O, = 2H,Mn03|
K Oypomy ocanky mpubaBuTh 3-4 Kamuid pacTBopa IIABEIEBOW KHUCIOTHI (HE BCTPSXHBATH).
Ob6pa3yercst paCTBOp KOMIUIEKCHOTO COETMHEHHSI MapraHiia po30Boro IBera
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2H,MnO3) + HCy04=2 H3[M|’1C204] +2C0O, + 6 H,O

1.3. KauecTBeHHast peakuusi Ha KaTnoH Fe’* ¢ kaumii rexcanmanodepparom  Ks[Fe (CN)g]
K 5-6 kamuisim pacTBOpa coiu Fe?* npubasuth 2-3 kammm HCl wim HSO, (st momaBneHus
TUAPOJIN3a COJM) U 2-3 Kalld peakThBa. 1oTdac BBINMAJaeT TEMHO-CHHHI OCaIOK TypOyJeBOH
CHUHU K3[Fe (CN)6]2

Hanummure noHHOE U MOJIEKYJIAPHOE YPaBHEHUS peaklU, yKaKUTE Ha3BaHHE OOpazyIOIIerocs
KOMIUIEKCHOTO COCIMHEHUSI.

1.4. KayecTBeHHasi peaklusi HA KATHOH Fe** ¢ Tnounmanarom xammsi KSCN

K 4-5 xammsam pactBopa cosiu Fe** noGaBuTh 2-3 Karuld CONSHONW KHCIOTBI (B0 m3OexaHue
Boinajienus ocaaka Fe(OH)s) m 6-7 kamenb pactBopa peaktrBa. OOpasyercsi pacCTBOPUMOE B
BOJIC KOMIUJIEKCHOE COEJMHEHHE jKelle3a KpPOBAaBO-KPACHOTO IBeTa (peakuus crenupuyHa).
Hanumure noHHOE ¥ MOJIEKYJIIPHOE YPAaBHEHUS PEAKIIMH.

1.5. KayecTBeHHasi peakuusi HA KATHOH Zn** ¢ enkoii men04bIo

K 4-5 kammsiM pacTBopa comu Zn°* 106aBHTh 10 KAILUsIM PacTBOP ILICIOYH 10 OOPA30BAHHS
Oesoro amoppHOro ocajKa ruApoKcHaa NUHKA. [loydeHHBI OCaZoK pa3AeuTe Ha 2 4acTH: B
oJIHy 100aBbTE€ PACTBOP KHCIOTHI, a B JAPYIYI0 PAacTBOp IIENOYM JO TOIHOTO PACTBOPEHHS
ocajKka. YUHTHIBAs THAPATAMIO HOHA ZN°' B PacTBOpE, HAIMIIATE HOHHBIC H MOJCKY/ISPHBIC
YpaBHEHUsI PEaKUUW, YKaXKUTE Ha3BaHUS 3THX COCIMHEHMM. OTa peakuus IMOATBEPKIAET
KHCJIOTHO — OCHOBHBIE (aM(OTEpHBIE) CBOMCTBA THIPOKCHIA IIHKA.

1.6. KauecTBennas peakuusi Ha katnon Cu”* ¢ rexcanmanogpepparom (11) kans

K 4-5 karuism pactsopa comn Cu?* 1o6aButs 6-7 Karens peaktisa. O6pasyercs KpacHO-Oyphiii
ocaiok Cuz[Fe(CN)s].

HanummTe nOHHOE M MOJIEKYJISIPHOE YpaBHEHUS PEaKlUi, YKaKUTE Ha3BaHUE 0Opa3yIoIIerocs
KOMIUIEKCHOTO COETUHEHHUSL.

2. AHAJINTUYECKHUE PEAKIIUU AHUOHOB U KATUOHOB p-2JIEMEHTOB.

Hean: IlpuoOpecTy cHUCTEMHBIE 3HAHUSA O XHUMHUYECKHX CBOMCTBaX p-’JIEMEHTOB M HX
coenquHeHuil. CpopMupoBaTh MPEACTABICHUS O POJU OHOTCHHBIX P-3JEMEHTOB B JKHBOM
OpraHu3Me.

1.1. KayecTBeHHAasi peaKIus HA AaHUOH COg'2 ¢ KHCJIOTAMHU

K 5-6 kamisam pactBopa Na;COs3 npubaButh CTONBKO ke Kamenb 2M pactsopa HCI. IIpoGupky
OBICTPO 3aKpHITh TNPOOKOH C NPUTEPTOH TNHNETKOH, B KOTOPOM HaxomauTcs 1-2 Karum
U3BECTKOBOM wiM OaputoBod Bozabl. HaOmromaercss momytHenue pactBopa Ca(OH);  wmm
Ba(OH)

Hanumure nOHHBIE U MOJIEKYJIIPHBIC YPABHEHUS PEAKIUM.

1.2. KauecTBeHHAas1 peaKIusi HA AHUOH PO,2 ¢ HUTPATOM cepedpa

K 4-5 xammim pactBopa Na,HPO, mnpuGaButh cTompko xe Kameiab pactsopa AgNOs.
Hab6mromaercs BeimageHue sxenroro ocaaka AgsPO,.

Hanwumire nOHHBIE U MOJIEKYIIAPHBIC YPABHEHHS PEaKIIHA.

1.3. KauecTBennas peakuust Ha annon NO3 ¢ MebI0 M CEpHOI KHCI0TOM

K 4-5 xamnsam pactsopa cosit NO3™ mob6aButh 5-6 kamenb koHI. HySO,4 1 kycouek mean. Cmech
HarpeTh (10J Tsroii!) u HaOmOAaTh BhyIeicHUEe a3ota (1V), KoTophlil 0Opa3yercsi OKHCICHHEM
okcuza azota (1), Beraeasionerocs mpu peaxkiium.
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Jlonuimmure ypaBHEHUE PEaKLUU

Cu + NaNO3 + H,S0O, = CU(NOg)z +NO + ...
Hanwumure ypaBHeHHE peakiiuu okucienus okcuaa aszora (I1) mo oxcuma azora (1V).

1.4. KayecTBeHHAasi peaKiusi HA AaHUOH SO4'2 ¢ XJIOpHa0M Oapusi

K 4-5 xamwisim pactsopa comn SO42 ( WM cepHOW KHCIIOTHI) MPUOABUTH CTOJBKO XK€ Karlelb
pactBopa xyiopuaa Gapusi. Beimamaer Oenblit ocanox BaSO,, HepacTBOpuMBIN B pa30aBICHHBIX
COJISTHOM M a30THOM KHCIIOTaX.

Hanummute noHHBIE M MOJICKYJISIPHBIC YPaBHEHUE PEaKIIU.

1.5. KauecTBeHHasl peaKkiisi HA AaHNOH HA raJIOTeHUTHOH C HUTPATOM cepedpa

K 4-5 xammsam pactBopa comim, comepxamieii ClI° mprbOaBuUTh CTONBKO K€ Kallellb pacTBOpa
a30THOKHUCIIOTO cepebpa. Beimamaer tBoposkucthiii ocamok AgCl Gemoro nsera. Eciau B3sTH
pactBop conu anuoHoB BI" wmu I, To Bemmagaer ocamox AgBr (Agl) 6aeaHo-kKenToro 1sera.
AgCl B ommume ot AgBr u Agl pacteopsiercst B 10% pactBope (NH4),CO3 ¢ oOpa3oBanunem
KOMIUIEKCHOT'O COSTUMHEHUSI: XJlopuaa quammuncepeopa (1).

Hanummure noHHbIE U MOJIEKYIISIPHBIE YPaBHEHHUE PEAKIIHil.

IIpumeuanus:

1. Jns peakumii oOMeHa YypaBHEHHUS Hanuwume B MOJEKYJSIPHOM M HOHHOM (IIOJHOE,
COKpAIIIEHHOE) BHJIE.

2. KoappuiueHTsl B OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIUAX paccmasbme, WCIONb3Ys
METOJI AJIEKTPOHHOTO OajaHca.

3. Yxaoicume > dext Bcex peakuui.

Jlurepartypa:

1. OO6wmas xumus. buopusnueckas xumus. XuMusi OMOI€HHBIX JIEMEHTOB: Y4eOHUK Ul BY30B
/ 10.A. Epmios, B.A. Tonkos, A.C. Bepasan; ITox. pen. FO.A. Epmoa. — 10-e wusn.,
nepepab. u gon. — M.: M3xa-Bo HOpaiir, 2014. — 560 c. — Cepusi: bakanasp. ba3osblii kypc.

2. OOmas xumus. buodpusnueckas xumusa. Xumus OuoreHHeix snemeHToB. [log pex. HO.A.
Epmiosa. — M.: Beicmias mkona, 1993. — 4. 2., ro. 8.

3. B.J. [lonomapés. Ananutndeckas Xumus (B IByX 4acTsax). — M.: Beicmas mkomna, 1982. Y. 1.
KauectBenusrii ananus. — C. 219-225, 228-230.

4. K.A. Cene3uén. Anaautndeckas xuMus. — M.: Beiciiasg mkoma, 1966. — C. 99, 101-103, 106,
124.

3anarue Ne 12

I. Tema: JlucnepcHble cuCTeMbl: KJaaccupuKauus, CBOICTBA, MNOJYy4YeHHE, OYHCTKA.
Kosutonasl B oprannsme yesioBexka

1. Tun 3anaTHA: 1ab0paTOpHBIE PaOOTHI

I11.Oeas: ChopmMupoBaTh 3HaHUS TEOPETHUECKUX OCHOB KOJUIOMTHO-IMCIIEPCHBIX CUCTEM.
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IV.3HaunMocTh TeMbl: AKTYalIbHOCTh W3YYEHMsI JaHHOTO paszzesia OOBACHSAETCS TEeM, 4TO

VI.

> ow

1.

MHOT'UC JXHUAKOCTH W IUIOTHBIC TKAHW OpraHu3Ma YCJIOBCKA OTHOCATCA K IAUCICPCHBIM
CHCTEMaM. 3IIGCB KE€ pacCMarpuBarOTCiI MMHUPOKO IMIPUMCHACMBIE B MEAWIMUWHE METOIBL
Juajii3a u QJICKTpOAUain3a, n3jararoTcs CI)I/I3I/IKO-XI/IMI/I‘-ICCKI/I€ IMPUHIUIIBL
(bYHKI_II/IOHI/IpOBaHI/IH I/ICKYCCTBeHHOﬁ IIOYKH, AAKOTCA IIOHATHA O B3aUMHOMU KoaryJsinuu,
KOJIJIOPIZ[HOﬁ 3alIUTC U NICIITU3allM U1 O 3HAYCHUU OTUX SIBIICHHUI B MCIHUIIMHCE.

Hcxoansblii ypoBeHb

=

3aKOHBI XUMUYECKOH TePMOINHAMHKH.

WNuTtepdepentus, nudpakims.

3. HcruHHBIE pacTBOPBl M WX CBOWCTBA: YCTOMYMBOCTH, TU(PQPY3US, OCMOTHYECKOE
JIaBJICHUE.

no

Conep:kanue 3aHATHUSA

1. Teopus

JlucriepcHble CHUCTEMBI: OMpeAeicHHe, Kiaccudukaims (10 CTEMEeHH TUCIEPCHOCTH, IO
arperaTHOMy COCTOSIHUIO ()a3), IPUMEPHI.

[TomydyeHne  KOJUIOMAHBIX  PAacTBOPOB. JIUCTIEPCHOHHBIE  METOABI:  MEXaHUYECKH,
yIABTPa3BYKOBOM, menTu3anuu. KOHIEHCAIMOHHBIE METOIbl:  (HU3MUECKUEe (3aMEHBI
pacTBOPUTEIIS ), XUMUYECKUE (THAPOIIN3a, IBOMHOTO OOMEHA).

DopMyIIbl MUTIEILT 305161, TTOTYYEHHBIX XUMHUECKUMH KOH/ICHCAIITMOHHBIMH METOIAMH.
Crpoenune MHUIEIUIBI. DJIEKTPOTEPMOJIUHAMUYECKUN U 3JICKTPOKUHETUUYECKUM MTOTCHIIUABL:
MecTa BO3SHUKHOBEHHUS, CBOMCTBA, 3aBUCUMOCTD OT PA3JIMYHBIX (haKTOPOB.

2. 3agaun

Hanuwume xonnonaHo-xuMuyeckre GopMysibl MUILIEIUT 30JI€H, MOJTyYEHHBIX MO PEAKIIUsM:
I. AgNO;+ NaCl =
Il. CaCl, + H,C,0,=
[11. *FeCl; + NaOH =
IV.FeCl; +H0 =
IIpusedume ux CTpOCHHUE.
Has3zoeume MeTOAbI UX TOTYYEHUS.
IIpumeuanue:
1) B Bapmantax | — lll HeoOxomuMoO Hamucath GOPMYIIBI MULEIT B U30BITKE KaXKIOTO M3
UCXOJIHBIX BEILECTB.

IIpumeuanue: 3asagya, oTMEUEHHas 3B€3704YKON, He0Os3aTenbHa s pelieHus (0oHycHast).
3. JIabopaTopHbie padoThl

INOJIYYEHME 30J151 KAHU®OJIN METOJ10M 3AMEHBI PACTBOPUTEJIA

Heap padorbl: M3yunTs Qusnueckuii MeTOA KOHJEHCAIMH, TOJMY4YeHUS KOJIIOUTHBIX
PacTBOPOB. Y CTaHOBUTH (PAKTOPHI, BIUSIONINE HA YCIOBUS €T0 IMOTyYeHHUS.

TeopeTuyeckasi 4acTh.
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Metox 3aMeHBl PAcTBOPUTENS OTHOCUTCS K KOHJCHCAIMOHHBIM METOJaM MOJy4YEeHHUS
KOJIJIOUJHBIX PAacTBOPOB, T.€. K METOJaM, YCJIOBUS KOTOPBIX CHOCOOCTBYIOT OOBEAMHEHUIO
YacTHUI[ AMCIEPCHOW ¢ha3pl (aTOMOB, MOJIEKYJ) /O arperatoB COOTBETCTBYIOLICH CTENeHU
JIUCTIEPCHOCTH (10_7 ~107° M).

OTUM METOJIOM KOJUIOWIHBIN pacTBOP MOKHO MOJYYHTh W3 UCTUHHOTO PAacTBOpa, J00ABHB K
HeMmy OoJbIION 00BEM HOBOIO pacTBOPUTENS, B KOTOPOM YaCTHIBI pACTBOPEHHOIO BEIIECTBA
HEpPACTBOPUMBI HWJIM IUIOXO PACTBOPUMBI. TpETbUM YCIOBHEM JIOJDKHA OBITh XOpolIas
pPacTBOPUMOCTb PACTBOPUTENEH APYT B IPYyTE.

Takum o00pazom, A TOJMYYEHHs KOJUIOMIHOTO pacTBOP METOJIOM 3aMEHbl PAaCTBOPHUTENS
HEO0XOIUMBI CIIEAYIOLINE YCIOBHUSA:

1. OO6BEM UCTUHHOTO PacTBOPA JOJDKEH OBITh HAMHOTO MEHbIIIE 00bEMa HOBOTO PACTBOPUTEIIS.
2. lucnepcHas (a3a nomkHa ObITh IVI0XO pacTBOPUMa B HOBOM PAacTBOPUTEIIE.

3. Ob6a pacTBOpUTENS AOHKHBI XOPOLIO CMEIINBATHCS APYT C IPYTOM.

MetomoM 3aMeHBI PACTBOPUTEINS IOJIYYalOT BBICOKOJMCIEPCHBIC KOJJIOUTHBIC PACTBOPHI
MHOTHX BEIIECTB: cephl, pocdopa, kKaHudos u ap.

Xon padotbl: B mpobupky ¢ 10 M AUCTUIUTMPOBAHHON BOJIbI, IPHJIMTH HECKOJBKO Karmemnb 2 %
CIUPTOBOro pacTBopa KaHudonu. Cmech THIaTenpHO nepemeniats. OOpazoBaHuE KOJIJIOUIHOTO
pacTBOpa MOXXHO YCTAaHOBHUTH IO TMOSBJICHHUIO omanecieHuu. KoHaeHcanus KOJUTOUIHBIX
YacTHUI] MPOUCXOANT U3 CIIUPTOBOTO PACTBOPA KaHU(OIIH, TNIOXO PACTBOPUMON B BOJIE.

BriBoa:

2. NOJYYEHHUE 30JI51 THAPOKCHUIA KEJIE3A (111) METOAOM ' IPOJIN3A

HEJIL paﬁoTbIZ HOJ'Iy‘lI/ITB 30JIb THAPOKCHU A KCJIC3a MECTOIOM XUMHUYECKON KOHACHCAIIUH.

Teopernveckasi 4acTh.

MeTOI[I)I XUMHYECKOMN KOHJACHCAlIlM1 OCHOBAHBI Ha KOHJACHCAIITMOHHOM BbIACICHUU HOBOH (1)331)1
U3 TMEPECHIIIEHHOT0 pacTBopa. B oTiuune oT Qu3Mvecknx METOJIOB, BEIIECTBO, 0Opasyroliee
nucriepcHyro ¢asy, TOSBISETCS B pe3ylbTaTe XUMHMUYECKOW peakuuu. Peakius oKucIeHus,
TUAPOINN3a, AUCCOIMAINH, JBOWHOTO OOMEHa U APYTrue MPUBOIAT K 00Opa30BaHUIO TUCTIEPCHBIX
CUCTEM.

Xoa padotsi: B npobupky Hanerite 10 mu1 BoAbl U HarpeiTe e€ 10 KuMeHus. B kumsiyo Boay
BHecute 1 mi 2 % pactBopa xnopuna xenesa (I11). Conepxxumoe npoOupku pasznenure Ha 2
yactu. K onHo¥t mosoBuHe 30is1 gobaBbre 1 ™M 1 % pactBopa cynbdara kamusa. Yepes
HEKOTOpOe BpeMs HaOJIoJlaeTcs KOaryssiusi 301, € Mocieayromed ceaumenrtanuei. Ot
N00aBIIEHHOTO YJIEKTPOJIUTA 30J1h KOATYyJIUPYeT.

Hanuwume ypaBHeHue rumponusa xiopuna xenesa (111).

Hanuwume ypaBHeHUe peakiiui 00pa3oBaHusl HOHA-CTaOUIM3aTOPA.
Hanuwume KoNTOUIHO-XUMUYECKYIO (HOPMYITy MULIEIUTBI XJ1opuaa xenesa (111).
IIpusedume crpoeHue Mutieuibl xsopuaa xenesa (111).

Ha3zo6ume noH-KOAryJsiHT, COIEPIKALUICS B CyIb(haTe Kalus.

ObvsicHume MEXaHNU3M KOATryJISILUH.

BeiBoa:

Jlureparypa:
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O6mas xumusi. buopusnueckas xumus. XuMusi OMOT€HHBIX AJIEMEHTOB: YYeOHHK Ui BY30B
/ 10.A. Epmios, B.A. Ilonkos, A.C. Bepasan; ITox. pexn. FO.A. EpmoBa. — 10-e wu3n.,
nepepad. u gomn. — M.: M3a-so IOpaiit, 2014. — 560 c. — Cepusi: bakanaBp. ba3ossiii kypc.

EpmoB 10.A., TlonkoB A.A., bepising A.C. u ap. O6mas xumusi. buodusnueckass xumusi.
Xumus 6uoreHnsix anemeHToB. [loa. pen. FO.A. EpmoBa — M.: Beicmas mkomna, 1993. C.
491-526.

PaBuu-1llep6o M.U., HoBukoB B.B. ®usnueckas u xoutonnHas xumus. M.: Beicias mkoua,
1975. C. 132-152, 175-187.

I'muuka H.JI. O6masg xumus. JI.: Xumus. 1979 u nanee, rnasa X.

3ausarue Ne 13

Tema: YcToiiuuBOCTh M Roaryjasiuusi JUCIEPCHBIX CUCTEM

. Tun 3aHATHSA: Ta0OpaTOpHBIE PaOOTHI

1. dean: ChopmupoBaTh 3HaHUSI TEOPETUUECKUX OCHOB KOJJIOMIHO-IUCIIEPCHBIX CUCTEM.

IV.3naunMocTh TeMbl: AKTYalIbHOCTh W3Y4YEHMsI JaHHOTO pas3zesia OOBACHSAETCS TEM, 4TO

MHOTME >KMAKOCTH W IUIOTHBIE TKAaHU OPraHU3Ma YEJIOBEKAa OTHOCATCA K JUCHEPCHBIM
CUCTEMaM. 3JIeCh K€ paccMaTpUBAIOTCA UIMPOKO IPUMEHSEMbIE B MEAMIMHE METOJIbI
Juanusa u JJIEKTPOAMAIIN3A, U3JIararTcs ($U3MKO-XUMHUYECKUE IIPUHLUIIBI
(YHKIIMOHUPOBAHUSI MCKYCCTBEHHOM IOYKHM, JAIOTCSl IMOHATUS O B3aMMHOM KOAryJsilMH,
KOJUIOMIHOM 3alUTe U NENTU3aLUN U O 3HAYCHUU 3THUX ABJIICHUM B MEIULIMHE.

V. HUcxoaHsblii ypoBeHb

=

3aKOHBI XUMUYECKON TEPMOJUHAMUKHU.

WnTepdepenmus, nudpaxuus.

3. HcruHHBIE pAacTBOPBI M WX CBOWCTBA: YCTOHYMBOCTH, IUPQY3Hs, OCMOTHYECKOE
JlaBJICHUE.

N

V1. Coaep:xanue 3aHATHSA

Hw

1. Teopus

YCTONYMBOCTh JUCIEPCHBIX CHUCTEM. Buabl yCTONYMBOCTH KOJUIOMAHBIX PAaCTBOPOB:
KMHEeTHYecKass (CeAUMEHTAllMOHHasl), arperatuBHas U KOHJEHcaluoHHas. dakTopsl
YCTOMYUBOCTH.

Koarymsaums. Bunel koarymsimuu: ckpslTags W sABHas. [lopor koarymnsuuu, MOporosas
KoHUeHTpauusa. CeauMeHTanusl.

IIpaBuno lynene-I'apan. BzaumHuas koarysnus.

buonoruueckoe 3HaueHne koaryasauuu. KomionaHas 3amura U NeNTU3aLus, 3HAUEHUE dTUX
SIBJICHUU B MEIUIINHE.

2. 3agaum
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1. Hwmerorca 3 xommowaHbIX pacTBopa: ruapokcuaa xenesa (1), momydeHHoro ruaponnzom
FeCls, noguma cepebpa, monydennoro B u30biTke Kl, u mommma cepebpa, MOIydeHHOTO B
u30bTKe AgNO:s.

IIpeonoowcume nBa BapuaHTa B3aMMHOM KOAryJIsIuu.
Obvacuume, UCTIONB3YS POPMYIIBI MULIEILIT.

2. Tloporoas konuentpamus K;CrpO; st KOJUIOMAHOTO pacTBOpa THAPOKCHAA ATFOMUHUS
paBusercs 0,63 MMOJIB/I.
Paccuumaiime o6vem 0,01M pactBopa nuxpomara Kajus, BBI3BIBAIOIIETO BHIUMYIO
koaryssiuio 200 M1 3071,
Ycmanosume 3apsin TpaHyNbl, y4YUTHIBAs, YTO KOAryJIHMPYIOUIMM JeHCTBUEM o00anaeT
JTUXpOMAaT-aHUOH.
Obvacuume, UCTIONB3YS POPMYIIBI MUTLIEILIT.

3. *H3BecTHBI MOPOTOBbIE KOHLEHTPAIMH CIEAYIOMHUX 3JeKTponuToB, MMoib/1: KNO3 — 50;
CaCl; — 0,715; NazPO4 —43; Na;SO4 — 49; MgSO4 — 0,81; AICI; — 0,099.
Yemanosume 3apsiii TpaHyJdIbl UCCICIYEMOTO KOJUIOMHOTO pacTBOpa, MPHUMEHSIS MPABUIIO
[Tyneue-I"apau.

IIpumeuanue: 3agaua, oTMEUEHHAs 3BE3/I0UKOM, HeOOs3aTenbHa ISl penieHus (OoHycHas).
3. JlabopaTopHbie padoThI
1. DODEKT ®APAJES-TUHIAJIA
Heanb padotbi: V3yunTh onTHYECKHUE CBOMCTBA KOJUIOUIAHBIX CUCTEM.

Teopernveckasi 4acTh.

HCCHGI{OB&HI/IG ONTHYECKUX CBOMCTB KOJIJIOMAHBIX CHUCTEM HMECT 00JIBIIOE 3HAYEHUE JIIA
U3YYEHUS UX CTPYKTYp, ONpPEICICHUs pa3MepoB U (DOPMBI YaCTHIl, a TAKXKE MX KOHIEHTPAIUU.
[Ipyu OOKOBOM OCBEIIEHUH KOJUIOMJIHBIX PACTBOPOB Y3KUM ITYYKOM CBETa HaOII0JaeTCs
XapakTepHOe TMepenuBUaToe (OOBIYHO TONyObIX OTTEHKOB) CBEUEHHE, Ha3bIBaeMoe
oraJieclieHIINeN, B BUJIe KOHYyca, Ha3bIBAeMOTro KOHycoM TuHpaans. fIBieHue 310 00yCcIOBIEHO
CBETOpACCEsTHUEM B KOJIJIOUTHBIX PaCTBOPaX, KOTOPOE BBI3BAHO SIBICHUEM AU(paKIUU, T.€. TyUH
cBeTa OrudaroT KOJUIOMAHBIC YaCTUIbI U USMCHAIOT CBOC HAITPABJICHUC.

Xoa paborbi: B xumudecku uucThI crakaH HajedTe 50 M1 JUCTHIUIMPOBAHHOM BOJIBI.
OcBerute y3KUM IYYKOM CBeTa COOKY M HaOMIolaiTe «ONTUYECKYIO» IMYCTOTY BOABI. 3aTeM B
ATOT CTakaH NpuOaBbTe 5 Kameiab COUPTOBOTO pacTBOpa KaHWU(OIM, mepeMeliaiTe CTeKISTHHON
naJloukoil ¥ cHoBa HaOmonaiiTe mpu 60koBoM ocBenieHnu. Hapucyiite konyc Tunaais.

BriBoa:
2. B3AUMHAS KOAT'YJAAUA 30JIEN

Heanb padorel: M3y4nTh KOAryssiuio 30JIEH.

Teopernueckasi yacTb. Ecii K 305110 ¢ OTPHUIIATENBHO 3apsSKEHHBIMH YacTHIIAMHU JT00ABUTH
30J1b C MOJIOKUTEIBHO 3apsKEHHBIMH YacTULIAMH, TO POU30MJET UX B3auMHas Koaryisanus. Ha
MHOTHUX BOJIOOYHCTHBIX CTAHLHMAX K BOJE, COJAepXkalled OTPULATENIbHO 3apsKEHHbIE
OpraHUYecKHue CMeCH, 00aBISIOT MOJOXKHUTEIbHO 3apsDKEHHBIC 30JIM THAPOKCHIA ATIOMUHUS
WM Kee3a, Moclie B3aMMHOM Koaryisiuuyd o0pa3oBaBILIMECs XJIOMbS JETKO OT(PUIBTPOBBIBAIOTCS
Ha MeCYaHbIX UIbTpPaX.
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Xoa padotel: B msatu npobupkax cMemaTh 301 THAPOKCHIA kKele3a U OEpIMHCKOH JIa3ypu B
KOJINYECTBAX, YKa3aHHBIX B TaOJIUIE:

No Kon-Bo 305151 Kon-Bo 3014 Crenenn Okpacka
pOOUPKHU THIIPOKCHUIA OepIMHCKOU KOAryJIsiuu KHUJIKOCTH HaJl

xKernesa, MIT Ja3ypH, MII 0CaIKOM

1 4,5 0,5

2 4,0 1,0

3 2,5 2,5

4 1,0 4,0

5 0,5 4,5

Uepes 30 MuH 3anmucaTh B TaOIUIy pe3yibTaThl KOATYJISIUH: (+HEMOHas, +++ MMOTHAs) ¥ BET
KUJKOCTU HAJl OCAIKOM.

BriBox:
Jlureparypa:
1. OOwmas xumus. buopusnueckas xumus. XuMusi OMOr€HHBIX JIEMEHTOB: YY€OHUK I BY30B

/ 10.A. Epmios, B.A. Ilonkos, A.C. Bepasun; ITox. pex. FO.A. Epmoa. — 10-e¢ wusm.,
nepepad. u gon. — M.: Mza-Bo FOpaiit, 2014. — 560 c. — Cepus: bakanasp. ba3zoBslii kypc.

Epmos FO.A., ITonkoB A.A., bepnsaun A.C. u ap. O6mas xumus. buodusuueckass xumusi.
Xumus 6uorenusix snementoB. [loxa. pen. FO.A. Epmosa — M.: Beicmas mkona, 1993. C.
491-526.

Papuu-1llep6o M.J., HoBukoB B.B. ®u3nueckas u koyutongHas xumus. M.: Beiciias mkoa,
1975. C. 132-152, 175-187.

I'munka H.JI. O6masa xumus. JI.: Xumus. 1979 u nanee, rnasa X.

3auaTue Ne 14

Tema: PactBopst BMC. CBoiicTBa 6monoimmepoB. Pyoe:xHblii KOHTpob Ne 2

Tun 3ansaTus: n1abopaTopHbie paboOTHI

Heab: ChopmupoBaTh NpeAcTaBIeHUE O €IUHCTBE COCTaBa, CTPYKTYpbl U CBOMCTB
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI OpraHu3Ma 4eloBeKa.

3HaYMMOCTh  TeMbl: 371€Ch  pacCMAaTPUBAIOTCS  BaXKHBIE  JUIS  MPOIECCOB
KU3HEJEATENIbHOCTH CBOMCTBA OnomnonuMepoB. DakTuueckuit MaTepuan mo xumuu BMC
JA€T Bpayy MOHMMaHUE MHOTHX SIBJICHHUH, TPOUCXOMASIINUX B )KMBOM opraHu3zme. Bpauy
HEOOXOMMBI SICHBIC TTPEACTABICHUS O 3aKOHAX, YIPABIISIONINX TAKUMH MPOIECCaMH, KaK
Ha0yxaHWe ¥ pPacCTBOPECHHE OHMOIMOJIMMEPOB, BHICAIMBAHUE, 3aCTyJHEBAHHE, BI3KOE
Te4eHue, MeMOpaHHOe paBHOBecue. TeopeTHdeckn OOBSCHSAETCS aHOMAbHASI BS3KOCTh

pactBopoB BMC, B 4acTHOCTH BSI3KOCTb KPOBU U IPYTUX OMOJIOTHUECKUX KUKOCTEH.
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V.

VI.

N

o

Hcxoaublil ypoBeHb

1. Crpoenue 371eKTpOHHBIX 000JI0YEK aTOMOB U HOHOB.

2. Tunbl XUMUYECKUX CBS3EH: KOBaJICHTHAs (TIOJIApHAs, HETIOJISIPHAS), HIOHHAS.
Conep:kanue 3aHATHUSA

1. Teopus

Mexanuzm HaOyxanuss u pactBopeHuss BMC. dakropsl, Biusiomme Ha HaOyxaHuUe:
Temrneparypa, pH, 31eKTpoauThl.

AHoMmaiibHas BA3KOCTh pacTBopoB BMC. BsizkocTh KpoBH.

OcmoTHuecKoe AaBlieHHME pacTBOPOB OuonosnmepoB. OHKOTHYECKOE JaBICHUE IUIA3MBbl
KpPOBH.

[MonmanexTponuTsl. M3031eKkTpUyecKast TOUKa 1 METO/IbI €€ ONpeAEICHHUS.

Y CTOHYMBOCTE PacTBOPOB OMOMOIMMEPOB. BricannBanue OHOMOIMMEPOB M3 PAacTBOPOB:
OlpesieieHne, MEXaHM3M U (aKTOphl, OIpeleNdole 3TOT Ipouece (Temieparypa,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI).

3acrynaeBanue pactBopoB BMC: mexanu3M u (aktopbl mporecca (popma MaKpoMOJICKYT,
Temreparypa, KoHuUeHTpauus, pH, snextponutsl). CBoiicTBa CTyAHEWH: THUKCOTpONUS U
CUHEpE3HC.

2. 3apaum.

Obvacuume, Kak 3apspKalOTCs MOJIEKYIBI allbOyMUHA I1a3mMbl KpoBu nipu pH < 4,64 u npu
pH > 4,64.
Hanuwume cootBercTBytomue cxembl peakiit. UDTq6yvuna = 4,64.

NIT remornoOuHa u ab0OyMHUHA TIa3MBI KPOBH COOTBETCTBEHHO PaBHEI 0,8 U 4,64.
Ykaowcume nHanpasnenue nepemerneHus ykazanuelx BMC npu anekrpodopese B OydepHoit
cucreme ¢ pH =5,1.

*Kenatun nomeniex B 0,01M pacteop HCI.
Onpedenume 3Hak 3apsaa moaekyia BMC, ecniu UOT =4,7.

IIpumeuanue: 3ajaua, oTMEUECHHAs 3B€30YKOM, HE0OsI3aTebHA I perneHus (OoHycHast).

3. TecToBbBIC 3alaHus JIst BXOAHOI'0 KOHTPOJIsA

1. YcraHnoBuTe COOTBETCTBHUE:

Bun pactBopos

PactBopst BMC
KomnnownHeie pacTBOpHI

= >

XapakTepucTuka pacTBOPOB

TepMOaMHAMUYECKH YCTOMYHUBBI

TepMoaMHAMUYECKH HEYCTOMYHMBBI

Y cToMuanBOCTh CBSI3aHa, B OCHOBHOM, ¢ Hammanem JID9C

Y CTOMYUBOCTD ONPEENsIeTCs], B OCHOBHOM, COJIbBATHOM 000JI0YKOi
Bosnbiiast ynenpHas TOBEPXHOCTh pa3jielia C paCTBOPUTEIIEM

asrwONE
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6. Hert yeTko BeIpa’keHHOW TOBEPXHOCTH paszziesia ¢ paCTBOPUTENIEM

2. YCTaHOBUTE COOTBETCTBUE:

Bun pactBopos XapakTepucTuKa pacTBOPOB
A. PactBopst BMC 1. Yactuiisr 11odoOHBI
b. Komnouasie pacTBOpbI 2. Yactuibl THOQIEHEI

3. Pasmep vactun 1 — 100 MMk

4. Pa3zmep vactun 6ombine 100 Mmmx
5. Konnenrpanus < 1%

6. Konnentpamus ~ 10 — 15%

3. Yacruisl 6eska B pacTBOPE UMEIOT MOJIOKUTENIBHBIN 3apsl, ecliu

a) pH<7
6) pH>7
B) pH=7
r) pH<UDT
n) pH>MUDT

4. Yacruiel Oenka B pacTBOPE UMEIOT OTPHUIATENbHBIN 3apsi, eCIIH

a) pH<7
6) pH>7
B) pH=7
r) pH<UDT
n) pH>MUDT

5. HaOyxanwuro 6enka B BOjie CIOCOOCTBYIOT YCIIOBHS

1) pH = UDT

2) pH = UDT

3) HU3Kas TeMmeparypa

4) BBICOKaAs TeMIIepaTypa

5) mI0X0 ruApaTHPYIOIIUECS HOHBI

6) XOpOIIIO TMIPATUPYIOIIUECS HOHBI

7) MOJSAPHOCTH PACTBOPHUTEIS M BEIIECTBA CHIIBHO OTIMYAIOTCS
8) MoNMsAPHOCTH PaCTBOPHUTEIS M BEIIECTBA IIPUMEPHO OJUHAKOBBI

a)1,3,5,7 ©0)13,5,8 B8)14,58 1) 1,468 123,67
6. JImoTpomHbIi psi I Ipoliecca HAOyXaHUs UMEET BUJ

a) SO4% >F > CgHsO;> > C4H406> > CH3COO > Cl > NO;s > Br > I > CNS~
6) SO,* > C4H406* >CgHs0;> > F > CH;COO > ClI">NO; >Br >1>CNS”
B) CgHsO7> >S0,* > C4Hs0> > F > CHsCOO >Cl > NO; >Br > >CNS”
r) CNS >1 >Br >NO; >ClI > CH3;COO > C4H,06° > CsHs07> > F > SO,%
1) CNS >1>Br >NO;3 >Cl > CH3;COO >F > CgHs0;> > C4H406" > SO,%

7. 3acTyHEBaHHUIO CIIOCOOCTBYIOT YCIIOBHS

1) pH=UDT
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2) pH # UDT

3) HHU3Kas TeMIieparypa

4) BbICOKAs TeMIepaTypa

5) HH3Kas KOHIICHTPAIIHSI

6) BbICOKasi KOHIICHTPAIHS

7) nuueiHas hopmMa MaKpOMOJIEKYIT

8) chepuueckas popma MaKPOMOJIEKYJT

9) MOHBI C HU3KO# CTENEHBIO MHPATALIUH
10) MOHBI ¢ BBICOKOH CTEIIECHBIO THApPATALIUN

a) 1,3,6,7,9 6)1,3,6,7,10 B)1,3,6,8,10 r)23,6,7,10 n)2,4,5,7,9
8. JIMoTpOmHBIN psijI I MpoLiecca 3aCTyTHEBAaHUS IMEET BH/

a) SO,4 >F > CgHs0;> > C4H406°> > CH3;COO > Cl > NO3; >Br > 1 >CNS”
6) SO4> > C4H406% > CeHsO7> > F > CH3COO > Cl > NO3 >Br > 1 >CNS”
B) CgHsO7> >S0,* > C4H,0¢> > F > CHsCOO > Cl > NO;z > Br > 1 > CNS™
r) CNS >1 >Br >NO; >Cl >CH3;COO > C;H,06° > C¢HsO7> > F > SO,%
1) CNS >1>Br >NO;3 >Cl >CH3;CO0 >F > CgHs0;> > C4H406" > SO,

9. BeicaiuBaHUIO CITIOCOOCTBYIOT

1) Hu3Kas TeMIieparypa

2) BBICOKas TeMIIepaTypa

3) nro0BIe HEANIEKTPOIHUTHI

4) BOAOOTHUMAIOIIUE HEAICKTPOIUTHI

5) HOHBI ¢ HU3KOM CTCIECHBIO THPATAIIMN
6) HOHBI C BBICOKOW CTEIEHBIO THUAPATALIIH

a) 1,3,6 0) 1,4,5 B) 1,4,6 r)2,4,5 n) 2,4,6
10. JInoTpomHBIii psif I poliecca BHICATUBAHUS UMEET BH/T

a) SO42 >F > CgHsO7> > C4Hs06> > CH3COO > Cl > NO; > Br > > CNS~
6) SO4% > C4H406% > CeHsO7> > F > CH3COO > Cl" > NO3 >Br > 1 >CNS”
B) CeHsO7> >S0,* > C4Hs0¢> > F > CHsCOO > Cl > NO;3 > Br > 1 > CNS~
r) CNS > >Br >NO; >CI > CH;COO > C;H,06% > Ce¢Hs07> > F > SO,*
1) CNS >1 >Br >NO; >Cl >CH3;COO >F > CgHs0;> > C4H406> > SO4>

4. JIJabopaTopHbIe padoThl

1. BIUSAHUE pH HA HABYXAHUE BMC

Heapr pabGorbl: M3yunts HaOyxanne BMC npu neilcTBUM peareHTOB €  pa3Iu4HbIMHU

3HaueHusMu pH cpensl.

Teopernueckas yactb. Ha HaOyxaHue ampoTepHBbIX BellecTB 0OJbIIOE BIUSHIE OKa3biBaeT pH
cpensl. Biusuue pH Ha HaOyxaHHe XOpOIIO W3ydeHo i OeJIKOB U OeNKOBBIX BeliecTB. KpuBas
HaOyxaHus kak ¢yHkuus pH mpoxonuT yepe3 MUHUMYM, KOTOpbI JexuT B obOnactu MOT.
Hampumep, mist xenatuHa oH Haxoxutcs npu pH = 4,7. IlosBneHue omyxoned npu oxore
KpanmuBOMl WM yKyca MypaBbs OOBACHSAETCS TMOBBIINIEHHEM HaOyXaHWs TKaHEW BCIIEJCTBUE

JJOKAJIBHOT'O U3BMCHCHU pH



Xoa padoThl: B Tpu MepHBIE MpoOupku momectuth 1mo 0,5T mopomrka >kematvHa (BbICOTa
noportika l1cm), B 1-t0 — npusuts 8mi 0,1M p-pa HCI, Bo 2-10 — 8mit 0,1M p-pa CH3COOH, B 3-
10 — 4mi 0,1M p-pa CH3COONa. Coaepxumoe mpoOUPOK TIIATENBHO MEepeMenaTb 1 OCTaBUTh
Ha 4ac. Yepe3 wyac 3ameputb BBICOTY HaOyXaHus kenaTuHa. Pe3ynbTarbl 3amucaTh B

n1ab0paTOPHEIH KypHAT 10 hopMme:

No BricoTa cost | JloGaBnsieMbrit Bpewms Bricota ciioss | HaOyxanwe,

npoOUpKH CyX. peaKkTHB HaOyxaHwus, HaOyxmero | Ah=hy-h;
XKenaruna, hy MWH enarusa, hy

1 1 cMm HCI 60

2 1 cMm NaOH 60

3 I cm CH3;COOH+ 60

CH3COONa

BriBoa:

2. BIUSAHUE DJEKTPOJIUTOB HA HABYXAHUE BMC

Hesn padoThi: M3yunTh BIMsIHUE aHHOHOB Ha MpoIiecc HaOyXaHUs JKeJIaTHHA.

Teopernveckast 4acTh.

Bnusaue snexkrponutoB Ha HaOyxanume BMC xopomo wu3ydeHo [uisi O€NKOB M OENKOBBIX

BemectB. Ha mpouecc HaOyxanuss HauOousblliee BIUSHUE OKa3blBalOT aHUOHBL. [lo

WHTCHCUBHOCTH BJIMSIHHS Ha HAOYXaHUE aHUOHBI MOYKHO PACIIOJIOXKUTh B JIMOTPOITHBIN PSII:
CNS > I'> Br' > NO, > ClI" > CH3COO™ > nutpar® > SO,

Hownsl, crosmume ciea oT Cl', ycunuBarot HabyxaHue, pacioioKeHHbIE CIIPaBa — TOPMO3ST ITOT

mporecc.

Xoa padotel. B dersipe npoOupku momectuth 110 0,5 T kenaruHa (BeIcoTa xenaruaa lem). B 1-

10 — npuauth 6 M1 0,5M p-pa K;SOy, Bo 2-10 — 8Mi1 0,5M p-pa KCI, B 3-10 - 8m1 0,5M p-pa KBr,

B 4-10 - 8m1 0,5M p-pa NH4,CNS. Conepxumoe poOHpOK THIATEILHO MTepeMeniaTh U OCTaBUTh

Ha Jac. Uepes yac 3aMepuTh BHICOTY HaOyXaHUs kKelaTuHa. Pe3ynbTaTsl 3amucarTh.

BriBoa:

3. BIUSHUE KUCJOT U HIEJOYEN HA 3ACTYJJHEBAHUE

Hesab padoTbl: M3y4nTh CKOPOCTh 3aCTyIHEBAaHUS PAaCTBOPA XKEJIATHHA MPH IEHCTBUM KUCIIOT U
LIEJI0YEH.

Teopernueckas yactb. Ha 3acTyqHeBaHue pacTBOpoB Oka3bIiBaeT BiusHue pH pactBopa, jerde
BCETO OHO IpoTeKaeT npu pH, oTBeUaroneM n303JeKTPUIECKOMY COCTOSHUIO.

XOH PABOTHBHI: B Tpu npoOUpKH HAIUTh 1O SMI Teraoro 3%-ro jkeinaTuHa U IPUINTh B 1-10 —
1 M1 qUCTHITHPOBAHHOM BOJIBI, BO 2-10 — 1M1 0.1M p-pa HCI, B 3-10 — 1M 0.1M p-pa NaOH.
Copnepxumoe mpoOMPOK MepeMeniaTh, MPOOMPKU MOMECTHTh B KPYKKY € BOJAOH, TeMIepaTypa
xotopoit 40 °C, 3arem oxmamuth ux 10 10 °C m oTMeTHTB Bpemst 3acTy/HeBaHHMs. Pe3ynbTaTsl
U3MEpPEHUH 3anucaTh B XKypHa:

Ne mpobupku Hccnenyemslit JloGaBnsiemblit Bpems
pacTBop pacTBop 3aCTYJTHEBAHMS
1 Kenatun Jucr. Bona
2 Kenatun HCI
3 Kenatun NaOH.
BriBoa:
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4. BJIMAHUE JSJIEKTPOJINTOB HA 3ACTYIHEBAHUE

Hess padoThi: M3yunTh BAMSHNAE PAa3IHYHBIX SJIEKTPOJIUTOB HA 3aCTYJHEBAHUE JKEIaTHHA.
TeopeTuyeckasi 4acTb. DJEKTPOJIMUTHI OKAa3bIBAIOT CYIIECTBEHHOE BIMSHHE Ha CKOPOCTb
3acTyqHeBaHusA. VOHBI OJIHUX SJEKTPOJIUTOB YCKOPSIOT, JAPYIHMX — 3aMEUIIOT TPOLECC
3acTynHeBaHus. JlelicTBHE HOHOB Ha 3acTy[JHEBaHHE CBS3aHHO C HX PpACIIOJIOKCHHUEM B
JHOTPOITHOM PsAY: Y€M BBIIIE THAPATHPYIOLIAsi CIIOCOOHOCTh MOHA, TEM CHUJIbHEE OH YCKOPSIET
3aCTy/HEBaHUE:

CNS < I'< Br< NO, < CI' < CH3COO < murpar® < SO,
HoHBI pacrionoxeHbl B TOPAKE YCUICHUS UX JEHCTBHS Ha 3aCTyIHEBAaHUE.
Xoa pa6oThl. B maTh npoObupok oTMEPUTH 1O 2,5 Ml Tertoro 6%-ro p-pa KeJlaTHHA U MPHIUTD
B HUX 110 2,5M11 1M pactBopoB: B 1-10 - K;SOy, Bo 2-10 — KCI, B 3-10 — KI, B 4-10 - NH,CNS, B 5-
10 (U1 CpaBHEHMs) — TUCTHJUIMPOBAHHOW Bozbl. HabnromaTe 3a mporieccoM 3acTyAHEBaHUS
HOCTOSTHHO. Pe3ynbraThl 3anucare B )KypHaI:

Ne mpoGupku Uccnenyemsiii Jlo6aBiisieMblii Bpewms
pacTBop pacTBop 3aCTYTHEBAHMS

1 Kenarun K,SO,

2 Kenarun KCI

3 Kenarun Kl

4 Kemnarun NH4CNS

5 Kenatun JUCTUILIIMPOBAaHHAs
BOJA

BriBoa:
Jlureparypa:

5. O6mas xumus. buopusnueckas xumus. XuMus OMOTEHHBIX 3JI€MEHTOB: YYEOHUK JUIsSl BYy30B
/ 10.A. Epmios, B.A. Tonkos, A.C. Bepasan; ITox. pen. FO.A. Epmoa. — 10-e wusn.,
nepepab. u gon. — M.: M3na-Bo FOpaiir, 2014. — 560 c. — Cepusi: bakanasp. ba3osblii kypc.

6. Epmos 0.A., TlonikoB A.A., bepmsing A.C. u ap. Obmast xumusi. buodusmueckast Xxumusi.
Xumus 6uoreHHsix 3nemenToB. [lox. pen. FO.A. Epmosa — M.: Beicias mkona, 1993. C.
526-541, 543-545.

7. PaBuu-lllep6o M.U., Houkos B.B. ®usnueckas u komonanas xumus. M.: Beiciias mikona,
1975. C. 196-224.

***k
Tema: Py0Ge:kHblil KOHTPOJIBb Ne 2
CBoaHbIe BONIPOCHI K KOHTPOJIIO MOAYJIst Ne 2
«OCHOBHBIE THIIBI XMMHYECKHX PABHOBECHI U NPOLECCOB B JKM3HeeSITeIbHOCTH
oprann3ma. ®U3NKO-XHMMHUS JUCIIEPCHBIX CHCTEM U pacTBopoB BMC»
1. Teopus
6. Koopaunanuonnas teopust Bepuepa.

7. KoHCTaHThI HECTOUKOCTH U YCTOMYMBOCTH KOMIUIEKCHBIX YACTHII.
8. OpwueHTanus MOJIEKYyJ B TOBEPXHOCTHOM CJIO€ M CTPYKTYypa OnomeMOpaH.
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10.

11.

12.

13.

14.
15.

10.

AncopOisi Ha TMOBEPXHOCTH pasfena XHUIKOCTb/ra3z. YpaBHeHue I['nbOca. M3meHenue
MMOBEPXHOCTHON aKTUBHOCTH B TOMOJIOTHUYECKHX psijax (rmpaBuiio Jrokmo-Tpayoe).
AncopOmusi Ha TOBEPXHOCTH pasfena TBepaoe Teno/ra3. dusmueckas ancopOuus u
xeMocopO1us. YpasHenue JIeHrMropa.

[ToyueHne  KOJUIOMAHBIX  PAcTBOPOB. JlucnepcHoHHBIE  METOABI:  MEXaHUYECKHH,
yIbTPa3ByKoOBOM, mnentuzanuu. KoHAeHcalmoHHbIE MeTonbl: (u3uueckue (3aMeHbI
pacTBOPUTENS), XUMUYECKHUE (THIPOJIN3a, IBOWHOIO OOMEHA).

YCTOWYMBOCTD JUCIEPCHBIX CHUCTEM. Buabl yCTOWYMBOCTH KOJUIOMJIHBIX PacTBOPOB:
KMHETHYecKass (CeAUMEHTAllMOHHAas), arperatuBHas U KOHJEHcaluoHHas. dakTopsl
YCTONYUBOCTH.

Koarymsiuus. Buasl koarynsiuuu: ckpeiTas W siBHasg. l[lopor koaryisiuu, mOporoast
KoHIeHTpanusi. CeauMeHTaus.

[Tonmanextponutel. M30351€KTpHYecKas TOUKa U METO/IbI €€ ONPEEIICHNUS.

3actynneBanue pactBopoB BMC: mexanusMm u (aktopsl nporecca (popma MaKpoMoJIeKyl,
TeMmriepatypa, KouueHnrtpamusi, pH, anextponutsl). CBOHCTBAa CTyIHEW: THUKCOTPONHS WU
CUHEpE3HC.

2. 3agaun

Onpedenume 3apsa  KOMIUIEKCOOOpa3oBaresis H €ro KOOPAHMHAIMOHHOE YHCIO B
koMILIekcHOM HoHe [Fe(C204)2(0H),]%.

Hazosume 3TOT UOH.

Hanuwume BeIpakeHHEe KOHCTAHTBI HECTOUKOCTH.

Hanuwume QopMmyily KOMIUIEKCHOTO COEAMHEHHs, HMEIOIET0 Ha3BaHUE: XJIOPH]
rekcaammuaxpoma (111).
Hanuwume BoIpakeHHE KOHCTAHTHI HECTOHKOCTH.

Hanuwume BBIpAKCHUE KOHCTaHTBI HECTOMKOCTH TUTSt COCTMHEHUSI:
TPUHUTPOTPUAMMHUHKOOAIIBT.
Knaccuguyupyrime ero no 3apsiiy BHyTpeHHEH chepsbl U 110 TPUPOE JTUTAHIOB.

st HeKoToporo mpoiiecca aacoporuu ['oo = 710" mons/M%, K = 0,935.
Buluuciume Benmanny agcopOnuu mpu KoHIEHTpauu aacopotusa 0,05 Momb/m.
Uz06pazume n30TepMy aacoOpOIIHH.

Obvsacnume, KaKOMy y4acTKy rpaduka COOTBETCTBYET yCIOBHE JaHHOM 3aauH.

Hanuwume KomIONIHO-XUMHYECKHE (HOPMYJITBI MUIIEIUT 30JI€H, MTOTyYEHHBIX MO PEAKIIHSIM:
V. AgNO;3; + NaCl =
VI. CaCl, + H,C,0,4 =
VII. FeCl; + H,0 =

IIpusedume ux CTpoCHHUE.

Has3zoeume MeTOAbI UX MOTYYEHUS.

IIpumeuanue:

1) B Bapmanrax | — |l HeoOxoquMO HamucaTh (GOPMYJIBI MUIIEIUT B U30BITKE KAXKIOTO M3
MCXOJ/IHBIX BEIIECTB.

Nmerotcst 3 koutouaHbIX pactBopa: ruapokcuna kenesa (l1l), momyuenHoro rumponuzom
FeCls, nomuna cepedpa, momyuennoro B u30biTke Kl, 1 moamma cepedpa, MOTy4EeHHOTO B
n30bTke AGNO:s.

IIpeodnooicume 1Ba BapuaHTa B3aUMHOM KOAryJIsIUH.

Obvacuume, NCTIONB3YS POPMYIIBI MUTIEILIT.
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11.

12.

[Toporosast xonuentpamus KyCroO7 ans KOTOMTHOTO pacTBOpa THIPOKCHAA ATFOMUHUS
paBusercs 0,63 MMOJIB/I.

Paccuumarime o6vem 0,01M pactBOopa auxpomara Kajus, BBI3BIBAIOILIEIO BUIUMYIO
koaryssuio 200 M1 3071,

Ycmanosume 3apsin TpaHynbl, y4YUTHIBAs, YTO KOAryJIHMPYIOUIMM JeHCTBUEM o00janaeT
JUXpOMaT-aHHOH.

Obvacuume, UCTIONB3YS POPMYIIBI MUTLIEILIT.

Obvacnume, Kak 3apsHKarOTCs MOJIEKYJIbI allbOyMuHa 1i1a3mMbl KpoBu ipu pH < 4,64 u npu
pH > 4,64.
Hanuwume cootsercTBytomye cxembl peakiuid. U Taysyvma = 4,64.

3. JIuteparypa
O6mas xumus. buodusndeckast xumusi. XuMusi OMOTEHHBIX JIEMEHTOB: YUCOHUK JJI BYy30B
/ 10.A. Epmos, B.A. Ilonkos, A.C. Bepasun; ITox. pexn. FO.A. EpmoBa. — 10-e wusn.,
nepepad. u gom. — M.: M3a-so IOpaiit, 2014. — 560 c. — Cepusi: bakanaBp. ba3oBsiii kypc.
EpmoB 10.A., TlonkoB A.A., bepmsing A.C. u ap. Obuias xumusi. buodusmueckas xumusi.
Xumus 6uoreHHbIX 35eMeHToB. [lox. pen. FO.A. Epmoba — M.: Beiciias mkosa, 1993. — 560
c.

I'maka H.JL. O6masg xumus. J1.: Xumud. 1979 u nasee.

PaBuu-Illep6o M.U., HoBukos B.B. ®u3nueckas u xomounHas xumus. M.: Beiciias miko:na,
1975. - 254 c.

Jlenckuii A.C. Beenenue B OMOHEOpraHn4eckyro U Ouodusznyeckyro xumuoo. M.: Beicias
mkoina, 1989. — 256 c.

3auaTue Ne 15

Tema: [Iperdk3aMeHALMOHHOE TECTHPOBAHME

Henn: Cucremaru3anus 3Hanuii. [loaroroBka k 3x3amMmeHam.

TECTOBBIE 3AJIAHUSA
JJI51 IPOBEPKY 3HAHUH MO IMCIHHUIJINHE «XUMMS»

Moayab |. OcHOBHBIE 3aKOHOMEPHOCTH POTEKAHUS XMMHYECKUX PeaKIuiil B

1.

JKMJIKHMX cpelax OpraHu3zMa

1. Xumu4yeckasi TepMOAMHAMHUKA U eé IPUMeHEeHUe K OuocucreMam
# Xummudeckasi TEpMOJIMHAMUKA U3y4aeT

a) CKOpPOCTH peakiuit

0) MexaHU3MBbI peaKIuil

B) TeruioBble A((HEKTHI

I') IpeBpalleHus SHEPTUU
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1) TEPMOXUMHUUYECKHUE MPOIECCHI

*OTKpBITbIE TEPMOJMHAMUYECKUE CHCTEMbl OOMEHHBAIOTCS C OKpY’Karolen
cpenou

a) sHepruemn

0) BelecTBOM

B) CBSI3aHHOM DHEPTUEH

r) cBOOOJHOM dHEpTHEH

1) BHYTpPEHHEHN 3HEeprueit

# 3akpbIThle TEPMOAMHAMUYECKUE CHCTEMbl OOMEHHMBAIOTCS C OKpYXKalolleH
cpenoun

a) 3Hepruen

0) BEIIECTBOM

B) CBSI3aHHOU PHEprueu

r) cBOOOJHOM PHEpTHEH

1) BHYTpEHHEH dHepruei

*OTKPBITON TEPMOJTUHAMUYECKON CUCTEMOM SIBISIETCS
a) KieTka (KUBOTHAs WJIA PACTUTEIIbHAS)

0) momynsus

B) OHMOIICHO3

r) 6uocdepa

1) XUMHUYECKas peakius, uaymias B TepMocTare

# 3aKpbITOM TEPMOJINHAMHYECKON CUCTEMOM SIBIISIETCS
a) KieTka (’KUBOTHAsI WJIU PACTUTEIIbHAS)

0) momynsuus

B) OHOIICHO3

r) ouocdepa

1) XUMUYECKas peakiusi, Uayias B TepPMOCTATE

# 301upoBaHHON TEPMOAMHAMUYECKON CUCTEMOM SIBIISIETCS
a) KieTka (KUBOTHAs WJIA PACTUTEIIbHAS)

0) momymsus

B) OMOIICHO3

r) 6uocdepa

1) XUMUYECKas peakiivsi, UayIias B TepMOCTaTe
*SIBASIIOTCSI TOMOTE€HHBIMU CUCTEMaMu

a) KpOBb

0) mumdpa

B) DPUTPOLUTHI

r) 1mia3Ma KpoBU

1) CIIMHHOMO3TOBasl JKUJIKOCTh

*SIBNSIIOTCS TETEPOrE€HHBIMU CUCTEMaMU

a) KpOBb

0) mumda

B) 3PUTPOLIUTHI

r) MmjiazMa KpoBU

1) COUMHHOMO3TOBasl )KUJIKOCTh
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9. # Jlns ®UBBIX OPTAaHU3MOB XapaKTEPHO COCTOSTHUE
a) CTallMOHApHOE
0) paBHOBECHOE
B) HEPaBHOBECHOE
r) a0COJIOTHOE PAaBHOBECHOE
1) OTHOCHUTEIILHOE PAaBHOBECHOE

10.~ DHTanpnus, SHTPOIHUS, BHYTPEHHSSI YHEPTHUs, CBOOOIHASL SHEPTUS U SHEPTUs

['n60ca 0003HaYarTCs, COOTBETCTBEHHO, CUMBOJIAMU
a) U
o) H
B) G
r) S
n) F
11.*SBastoTCs MapaMeTpaMu COCTOSTHUS
a) macca
0) BSI3KOCTh
B) JIaBJICHUE
r') DHTPOMUSA
1) SHTAJIBITUS
12 . *SIBnsAroTCs MapaMeTpaMu COCTOSTHUS
a) PHTpONUs
0) SHTaANBIIUI
B) IJIOTHOCTh
r) TeMmIiepaTrypa
1) KOHIIEHTpaIus
13.*SBnstiroTCSl PYHKIMSIMEA COCTOSIHUS
a) macca
0) BSI3KOCTh
B) JIaBJICHUE
T) DHTPOMUSA
1) SHTAJIBITUS
14 *SIBnsaroTcst GyHKIUSAMH COCTOSTHUS
a) TUIOTHOCTh
0) KOHIICHTpaIus
B) sHeprus ['ub0ca
r) CBOOOJIHASI DHEPTHUS
1) BHYTPEHHSS SHEPTHSI
15.# Tlponeccel, MpOTEKAIOIUE B OpTaHU3ME YEJIOBEKA, SBIISIOTCS
a) U300apHBIMU
0) M30XOPHBIMH
B) U30TEPMUUYECKUMU
T') M300apHO-U30TEPMUUECKUMHU
1) U30XOPHO-U30TEPMUUYECKUMHU

16.# DHeprus, 3aBHCAIIAs TOJIBKO OT TEPMOJIHMHAMHUYECKOTO COCTOSHUS CHCTEMBI,

Ha3bIBACTCs
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17.

18.

19.

20.

21,

22.

23

a) SHTaJbIIUEH

0) sueprueit [ m66ca

B) CBSI3aHHOM DHEPTUEH

r) cBOOOJHOM dHEpTHEH

1) BHYTPEHHEH dHEpTrHUeu

# DHeprus, KOTOpoill o0iazaer cucTeMa, HaxXOJsAIasicss NpH IMOCTOSHHOM
JTABJICHUH, HA3bIBACTCS

a) BHTpoONuen

0) SHTaNbIIUECH

B) sHeprueii [ mb6ca

I') CBOOOJHOM dHEpruen

1) BHYTpPEHHEHN 3HEeprueit

# Ouneprus ['m66¢ca — 310 9acTh

a) PHTAJIBIINH, KOTOPAsi MOXKET NEPEXOAUTH B pabOTy

0) SHTaJIBIHNM, KOTOpPaAsk HE MOXKET MEPEXOAUTH B padOTy

B) CBOOOJHOI 3HEPTUHU, KOTOPAsi MOXKET MEPEXOIUTH B pabOTy

I') BHYTPEHHEH dHEPruu, KOTOpas MOXKET MEPEXOIUTh B pabOTy
1) BHYTPEHHEH 3HEPTUn, KOTOpasi He MOXKET EPEXOIUTh B paboTy
# llpu cuHTe3e Oenka HEYNMOPSJIOYEHHOCTb CHCTEMBI  CHHIKaeTcs,
CJIEIOBATEIBLHO

a) DHTPONUS YMEHBIIAETCS

0) PHTpONUs yBEIUUYUBAECTCS

B) DHTAJBIIHUS YMEHBIIACTCS

T') DHTAJBIHUS YBEININBACTCS

n) sHeprus ' mb6ca ymeHpIaercs

# llpu nenarypanuu Oejlka HEYNOPSJAOYEHHOCTh CHUCTEMBI BO3PACTAET,
CJIEIOBATEIBLHO

a) DHTPOIMUS YMEHBIIACTCS

0) PHTpOMHS YBEIUIUBACTCS

B) DHTAJIBIHS YMEHbBIIIACTCS

I') DHTAJIBIHUS YBEIUUNBACTCS

1) sHeprus ['m60ca yBenmuuBaeTcs

*TIpon3BOACTBO SHTPONUHU B OpraHU3ME YEJIOBEKA YMEHbLIACTCS
a) Tpu cuHTE3e Oenka

0) B mepuojJ aMOpUOreHes3a

B) B MPOLIECCE pereHepaluy TKaHeu

T') TPHU CUHTE3€ HYKJIEMHOBBIX KUCIOT

1) TIpU POCTE 37I0KaUYeCTBEHHBIX HOBOOOPa30BaHMIA
*TIpon3BOACTBO PHTPOIMH B OPTaHU3ME YETIOBEKA YBEITUIHBACTCS
a) Tpu cuHTE3e Oenka

0) B mepuoj YMOpHOreHe3a

B) B IpOLECCE PEreHepaly TKaHen

I') IpU CUHTE3€ HYKJIEUHOBBIX KUCIIOT

1) TIPU POCTE 37I0KaUYECTBEHHBIX HOBOOOPa30BaHUI

1pu nepexoae KIETKU U3 HOPMAJIBLHOIO COCTOSIHUS B OITyXOJIEBOE

50



a) DHTPOIUS YMEHBIIAETCS

0) PHTpOMUS YBEIUIUBACTCS

B) TeMIlepaTypa yBEJIMYHUBACTCS

r) mapiuaibHOE JaBJICHUE KUCIOPOAa YMEHBIIAETCS
1) MapiuaibHOE JIaBJIEHUE KUCIOPOa YBEIINYNBACTCS

2. XuMHuuyeckasi KHHeTHKA M eé 3HA4yeHMe JIsl M3y4YeHHUsl CKOpocTed u
MeXaHU3MOB OMOXMMHYECKUX MPOLECCOB
24 *XuMmuueckass KHHETHKA U3y4aeT CIACAYIOUINE aCTIeKThl XUMUYECKUX PeaKIuit
a) CKOpOCTH
0) MeXaHU3MBbI
B) TeIIOBbIC A(PPEKTHI
I') MpEBpalICHUs SHEPTUU
1) TEPMOXMUMHYECKHE TIPOIIECCHI
25.# BOoNBIIMHCTBO peakiMié B OpraHU3MeE YelIOBeKa MPOTEKAeT C ydacTUEM
OpraHu4ecKux coequHeHuit. Takue peakiyu, Kak IpaBUiIo
a) oOpaTtumble
0) HeoOpaTuMBbIe
B) TOMOTECHHBIC
I) paauKaabHbIC
1) CONpPSDKEHHbIE
26.# BonpIIMHCTBO MPOTEKAIOIINX B OPTaHU3ME UEIOBEKa PeaKknii
a) TpPOCThIE
0) CIIOXKHBIE
B) HeoOpaTUMbIe
I) paauKajbHbIE
1) CONpPsDKCHHBIC
27 .# Tlporekaronye B OpraHM3Me 4YeJIOBEKa MPOIECChl THIPOJM3a OMOMOINMEPOB
(Oenmku, TIIMKOTEH U T. [1.) SIBJISIOTCS PEaKIUsIMU
a) ICIHBIMH
0) paauKaJIbHBIMU
B) COIPSKEHHBIMU
r) mapauieIbHbIMU
1) TOCJIeI0BaTEIbHBIMU
28.# llpeBpamienne cyOcTpaTa B MPOAYKT MPOUCXOAMT UYEpe3 MHOTOKPATHOE
MTOBTOPEHUE OJTHHUX U TEX )K€ CTAINH B PEaKITUIX
a) IEMHbBIX
0) MPOCTBIX
B) CIIOKHBIX
I') CONPSIYKEHHBIX
1) TIOCJIEI0BATEIbHBIX
29.# IlepekncHOE OKHCIICHHUE JIMITUIOB — PEAKITHS
a) LemHas
0) mmpocTas
B) oOpaTumas
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I) CONpsLKEHHAS
1) TociiefoBaTeIbHasl

30.# HpOTeKaIOHII/IG B OpraHu3Mce 4YCJIOBCKA IIPOHCCCHI — OKUCJICHHUC TJIFOKO3bI H

cuHte3 AT® — ABISIIOTCS peakusIMU
a) IEMHBIMU

0) paauKaJIbHBIMU

B) COIPSDKEHHBIMU

r) NapajuieIbHbIMU

1) TIOCJEA0BATEIHbHBIMU

31.# Ilporekaronue B opraHu3Me 4YelioBeKa mporiecchl cuHTe3a AT®D sSBIsAtOTCS

peaKIusIMU
a) TIPOCTBIMU

0) CONpsKEHHbIMU

B) 9K30T€PMUYECKHUMHU
) 9K3eproHUYECKUMHU
1) SHJIEPrOHUYCCKUMHU

32.# HpOTGKaI-OIHI/Ie B OpraHu3McC YCJIOBCKa IIPOLCCChI OKHCICHUA IJIFOKO3bI

SIBJITIOTCSI PEAKITUSIMU
a) TIPOCTHIMU

0) coNpsKEHHBIMU

B) SHJIOTEPMUYECKUMU
I') 9K3€prOHUYECKUMU
1) SHJIEPrOHUYECKUMU

33.# CpenHsisi CKOPOCTh — ATO U3MEHEHUE KOHIIEHTPALUHU JIH000Tr0 y4acTBYIOILIETO

B PEAKIUH BEIECTBA, IIPOU3OIIEIIICE 32 TPOMEKYTOK BPEMCHH
a) OmpenesIEHHBIN

0) HeomnpeaeIEHHBII

B) OCCKOHCYHBIM

r) 0ECKOHEYHO MaJIbIi

1) 0ecKOHEYHO OOJIBIIOI

34.# UctuHHAS CKOPOCTh — ATO M3MEHEHHE KOHIICHTPAIUH JTF000T0 yIaCTBYIOIIETO

B PEaKIIUU BEIIECTBA, MPOU3OIICIIEE 32 TPOMEKYTOK BPEMEHHU
a) KOHEYHBIN

0) OECKOHEUHBIN

B) OmpeAeaEHHBIN

r) OECKOHEYHO MaJbIi

1) 0eCKOHEYHO OOJbIIOM

35.# WcTuHHas CKOPOCTh — 3TO MepBas MPOU3BOAHAS IO BPEMEHU

a) TIPH IMOCTOSTHHOM JIaBJICHUN

0) TIpu MOCTOSTHHOM TeMITepaType

B) IIPH MOCTOSTHHOM O0BEME CUCTEMBI

T') pacCUMTaHHAs JJIi HOPMAJIBbHBIX YCIOBHMA
J1) pacCUMTaHHAS JJIsi CTAHJAAPTHBIX YCIOBHIMA

36.# B COOTBETCTBUM C 3aKOHOM JIEHCTBYIOIIMX MAacC CKOpPOCTb XHMHYECKOM

pCaKinu IpsAMO IIPOIIOPIHUOHATIbHA
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a) JTaBJICHUIO

0) Temmeparype

B) KOHLIEHTpAIlMU UCXOHBIX BELIECTB

I') KOHLEHTpAaIUu MPOJYKTOB PEaKIUU

1) KOHIIGHTPAIlMU BCEX BEIIECTB, YYACTBYIOIIUX B PEAKIIUU
37.*3aKoH JIEUCTBYIOIIUX MacC MPUMEHUM K

a) TIPOCTHIM PeaKIUsIM

0) CIIOXHBIM peaKIUsIM

B) TOMOTCHHBIM PEAKIIHSIM

T') TETEPOTCHHBIM PEAKIIHSIM

1) TOCIIEI0BATEIbHBIM PEAKIUSIM
38.# Cymma mokasarenedl cTemeHeidl (a + B) B KMHETUYECKOM YpPaBHCHHH, Kak

MIPABUJIO, HAXOJUTCS B Mpeeax

a) 0<a+B<3

0) 0<a+B<3

B) 1<a+B<3

r) 1<a+s<3

n) 1<a+s<3
39.# KoHcTaHnTa CKOPOCTH XMMUYECKOM peaKIuu 3aBUCHUT OT

a) JaBJICHUS

0) Temneparypsl

B) KOHIICHTPAITUU UCXOIHBIX BEIIECTB

T') KOHIICHTPAITU{ MPOIYKTOB PEAKITUN

71) KOHIICHTPAIIMU BCEX BEIUIECTB, YIACTBYIOIIUX B PEAKIIUU
40.*MoneKyIsIpHOCTh XMMHUYECKON peaklnu, KaK MpPaBUJIO, MOXKET MPUHUMATh

3HAYCHHUS

a) 1

0) 2

B) 3

r) 4

x) 5
41.# K peakuusiM HyJI€BOTO MOPSIIKA OTHOCSATCS

a) peaKIuu THIPOJIn3a

0) peakiu U30MEPHOTO MPEBPAIICHUS

B) KOHEYHbIE cTaguu (PepMEHTATUBHBIX MPOIIECCOB

I') HayajJbHbIE CTAIUU (PEPMEHTATUBHBIX MTPOLIECCOB

71) peaKIy B3auMOJICHCTBUS aHTUTEHOB C aHTUTEIAMU
42 .*KuHeTndeckuM ypaBHEHHEM | MOpsiiKa ONMUCHIBAIOTCS

a) peakiuu THAPOJIN3a

0) peakuuu U30MEPHOTO MPEBPAIICHUS

B) TMPOIIECCHI arTIIOTUHAIIUNA SPUTPOITUTOR

I') B3aUMOJICHCTBUE aHTUTEHOB C aHTUTETIAMU

J1) KOHEUYHBIE CTaIMd MHOTHX (DEPMEHTATUBHBIX MPOIECCOB
43.# KuHeTnuecKuM ypaBHEHHEM 2 TIOPSJIKA OMUCHIBAIOTCS

a) peakiuu THAPOJIN3a
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0) mpouecchl arrIFOTUHALMY SPUTPOLIMTOB

B) KOHEYHBIE CTaAUU (PEPMEHTATUBHBIX MPOLIECCOB

I') HayallbHbIE CTaaUH (DEPMEHTATUBHBIX IIPOIIECCOB

1) peakUuuy B3aUMOJCHCTBUS aHTUTCHOB C aHTHTEJIaMU

44 # TlpaBuno Banrt-T'odda mnokaspiBaeT 3aBUCUMOCTh CKOPOCTH XHMHYECKOU

peaxIuu ot
a) TeMmepaTypbl
0) PHEpPruu aKTUBALIUU
B) KOHIICHTPAIMH MPOTYKTOB PEaKIUu
I') KOHIICHTPAIlMU pEearnpyromrx BEeIIeCTB
1) KOHIICHTPAIUH JIFOOBIX BEIIECTB, YUACTBYIOIINX B PEAKIUH
45# Temmeparypubiii kodpduimeHT B ypaBHeHuun Bant-T'odda
OMOXMMHYECKUX MPOIIECCOB MPUHUMAET 3HAUCHHUS
a) 2-5
0) 3-6
B) 6-9
r) 7-10
) 9-12
46.# YpaBHeHue AppeHuyca MoKa3bIBaeT 3aBUCUMOCTb MEXY
a) CKOpPOCTBIO M TEMIIEPATypOi
0) CKOPOCTBIO M KOHIIEHTPALIMEN pearupyromux BEIIECTB

A

B) CKOPOCTBIO M KOHIIEHTpPALKEH JIIOObIX BEIIECTB, YHACTBYIOIIMX B PEAKIIMH

I') KOHCTAHTOM CKOPOCTH U TEMIIEPATypOil
1) KOHCTAHTOM CKOPOCTHU M KOHIICHTpAIUEN pearupyromnx BEIIeCTB

3. XuMu4ecKkoe paBHOBecHe

47.# XUMHYECKOE€ PABHOBECHE — 93TO COCTOSHHUE XWMUYECKOW pEakluu, IMpU

KOTOPOM TIPSIMOM M 0OpaTHBIN MTPOIIECChHI
a) 3aTUXaloT

0) oCTaHaBJIMBAIOTCS

B) MPOTEKAIOT MOCTOSTHHO

I') TMPOTEKAIOT 3aMEIJIEHHO

1) TPOTEKAIOT C HEBBICOKON CKOPOCTHIO

48.# Xummuueckoe paBHOBECHE — JTO COCTOSHHE XWMHUYECKOW peakiuu, Mpu

KOTOPOM IPSIMOM M 0OpaTHBIN MPOLECCHI

a) 3aTUXaroT

0) OCTaHaBJIMBAIOTCS

B) MPOTEKAIOT 3aMEIJIEHHO

I') IPOTEKAIOT C HEBBICOKOW CKOPOCTHIO

1) MPOTEKAIOT C OJTMHAKOBOW CKOPOCTHIO
49.*XuMHruecKoe paBHOBECHE — MPOIECC

a) CTaTUYHbBIN

0) craTHuecKuit

B) MOJBHKHBIN

I') HEMOJBWXHBIN
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50.

o1,

52,

53.

54,

55.

56

1) TUHAMUYECKUN

# BennunHa KOHCTAHTBl XMMUUYECKOTO PaBHOBECHS 3aBUCHUT OT

a) JaBJICHUS

0) TeMreparypsl

B) KOHIICHTpAIlUu

I') HaJIU4Msl KaTalau3aTopa

1) BCEX MEPEUMCICHHBIX (PaKTOpOB

# KoHCTaHTa XMUMHUYECKOIO PaBHOBECHS PaBHA OTHOLLEHUIO

a) KOHIICHTpAIMH MPsMOM U 0OpaTHOM peakiuii

0) CKOpOCTH MPSIMON PEAKIMH K CKOPOCTU OOPATHOM peakiuu

B) CKOPOCTH OOpaTHOM peaku K CKOPOCTH MPSMOU peaKuu

I') KOHCTAHTBI CKOPOCTH MpPSIMOM peaklHH K KOHCTAHTE CKOPOCTH OOpaTHOM
peakuuu

J1) KOHCTaHTbl CKOPOCTH OOpaTHOM peaklud K KOHCTaHT€ CKOPOCTH MPSIMOM
peakuuu

# YpaBHEHHE U30TEPMbI XUMHUYECKOW PEAKIMA UMEET BU]T

a) AG = RTIgK

0) AG = 2,3RTIgK

B) AG = RTInK

r) AG =-RTInK

) AG =-2,3RTInK

# AHaJIN3 ypaBHEHHUS U30TEPMbI XUMHUECKOU peakiuu: eciii AG MEHbIIE HYJI,

TO

a) K menpmre 0

6) K 6ompmie 0

B) K menbiie 1

r) K Gonpmre 1

1) TIpSIMOM MPOLECC MPOTEKAET HECAMOIIPOU3BOJILHO

# Ananu3 ypaBHEHHs M30TEPMbl XUMUYECKOM peakiuu: eciau AG Oosnblie Hys,

TO

a) K menbie 0

0) K 6ompmie 0

B) K menbie 1

r) K Oonbie 1

1) IPSIMOM IPOLECC MPOTEKAET CaMOIPOU3BOIBHO

*AHanu3 ypaBHEHMs] M30T€pMbl XMUMHUYECKOW peakuuu: eciu AG paBHseTcs

HYJII0, TO

a) K paBusercs O

0) K paBusiercs 1

B) peakius MpeKpaliaeTcs

I') HacTynaeT KNHETUYECKOE PABHOBECUE

1) HacTynaeT TePMOAUHAMUYECKOE PABHOBECHE

.# IloBblllIeHHE TEMIIEpaTypbl CMEIIAET PABHOBECHUE B CTOPOHY PEAKIIUU

a) mpsAMOu
0) oOpaTHOI
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B) SK30TE€PMUYECKOU

I') SHJIOTEPMUYECKOM

1) ¢ OoJbIel KOHCTAaHTOM CKOPOCTH
57.# IloHmwxeHne TeMIepaTypbl CMEIIaeT paBHOBECHE B CTOPOHY PEAKIIUU

a) TpsSMOU

0) oOpatHOI

B) DK30TEPMUYECKOM

T) 3HI0TEPMUYECKOI

1) ¢ MEHBILIEH KOHCTAaHTON CKOPOCTH
58.# IloBeIlIeHNE JaBICHUS CMENIACT PABHOBECHE B CTOPOHY PEAKITUN

a) TpsIMOi

0) oOpartHOi

B) SK30TEPMUUYECKOU

r') ¢ 00pa3oBaHHEM OOJIBIIIETO KOJIMYECTBA ra3000pa3HbBIX BEIIECTB

1) ¢ 00pa3oBaHHEM MEHBIIIETO KOJIMYECTBA ra3000pa3HbIX BEIIECTB
59.# IoHmxkeHune NaBieHUs CMEIIAET paBHOBECHE B CTOPOHY PeaKIUuu

a) TpsIMOii

0) oOpaTHOIi

B) PHAOTEPMUYECKOMN

r) ¢ 00pa3oBaHHEM OOJIBIIIETO KOJIMYECTBA ra3000pa3HBIX BEIIECTB

1) ¢ 00pa30BaHHEM MEHBIIETO KOJIMYECTBA ra3000pa3HbIX BELIECTB
60.* [laBieHuE BIMSICT HA CMEIICHUE PAaBHOBECHS, €CIIH

a) BCE MPOIYKTHI PEaKIMK Ta3000pa3HbIe

0) BCe MCXOJIHbIE BEIIECTBAa Ira3000pa3HbIC

B) BCE yYaCTBYIOIIHME B PEAKITMH BEIIECTBA T'a3000pa3HbIC

I') B pEaKIMH y4acTBYET XOTs Obl OJTHO Ia3000pa3HOE BEIIECTBO

J1) KOJMYECTBA Ira3000pa3HbIX UCXOIHBIX BEIIECTB U MPOIYKTOB HEOAMHAKOBO
61.# JlaBneHue BIWSET Ha CMEIICHHE PaBHOBECHS, €CIIM B Ia3000pa3HOM BHJIC

HaxXoaATCs (HaXOqUTCS)

a) BCE MPOJYKTHI peaKINu

0) Bce MCXOJIHBIE BEIIECTBA

B) XOTs OBbI OJTHO BEIIECTBO

I') BCE y4acTBYIOIIME B PEAKIIMHU BEIIECTBA
62.# IloBpIllIcHUE KOHIIGHTPAIMM WMCXOJHBIX BEIIECTB CMEIIAacT PaBHOBECHE B

CTOPOHY pPEaKIuu

a) TpsMoii

0) oOpartHoi

B) DK30TEPMHUYECKOMN

I') SHJIOTEPMUYECKOU

1) ¢ oOpa3oBaHMEM MEHBIIIETO KOJWYECTBA Ia3000pa3HbIX BEIICCTB
63.# [loBbIlIeHNE KOHIICHTPAIUU TMPOAYKTOB PEAKIIMH CMEIIACT PAaBHOBECHUE B

CTOPOHY peaKiuu

a) mpsAMOu

0) oOpaTHOI

B) SK30TE€PMUYECKOM
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T) 3HI0TEPMUYECKOI
1) ¢ 00pa3oBaHHEM MEHBIIIET0 KOJIMYECTBA ra3000pa3HbIX BEIIECTB

64.*]_IJ'I$I CMCUICHU PABHOBCCHUA B PCAKIIMU CUHTC3d aAMMHAKaA BIIPABO H€O6XOI[I/IMO

a) TIOHU3UTH TEMIIEPATYPY

0) MOBBICUTH TEMIIEPATYPY

B) YBEIUYHUTH KOHIIEHTPAIIUIO aMMHUaKa

I') YMEHBIIUTH KOHIICHTPAIIMIO aMMHaKa

1) YBEJIMYHUTH KOHIICHTPAIIMIO a30Ta ¥ BOJIOPOA

65.* l;1s1 cMeteHrst paBHOBECHS B PEaKIMHM CHHTE3a aMMHaKa BIIPaBO HEOOXOIUMO

a) MOHU3UTH JABJICHUE
0) MOBBICUTH JIaBJICHUE
B) TIOHU3UTH TEMIIEPATyPy
T') TOBBICUTH TEMIIEPATYPY
1) YMEHBIIUTH KOHIEHTPAIMIO a30Ta U BOJIOPOJa
66.# Jlns cmemieHUss paBHOBECHS B PpEAKIMUM CHUHTE3a aMMHUaKa
HE0OXO0UMO
a) TIOHU3UTH JaBJICHUE
0) TOBBICUTD JIaBJICHUE
B) MOBBICUTH TEMIIEPATYPY
I') YBEJIMYUTH KOHIICHTPAIIMIO aMMHAaKa
1) YMEHBIIUTH KOHIICHTPAIMIO a30Ta U BOJAOPOAA
67.# Jlms cmemieHWs paBHOBECHS B PEAKIMM CHHTE3a aMMHaKa
HEO00XO0IUMO
a) TOHU3HTH JABJICHUE
0) OBBICUTH TEMIIEPATYPY
B) MOBBICUTH KOHIIEHTPAIIUI0 aMMHaKa
I') YBEJIMYUTH KOHIIEHTPAIIMIO a30Ta U BOJOPOAA
J1) YMEHBIITUThH KOHIIEHTPAIIMIO a30Ta U BOJIOPOIa
68.# Jlma cmemieHds paBHOBECHS B pEaKIMU CHHTE3a aMMHaka
HE0OXO0MMO
a) TIOHU3UTH JaBJICHUE
0) TIOBBICUTH TEMIIEPATYPY
B) YBEJIMYUTH KOHIICHTPALIUIO aMMHUaKa
I') YMEHBIIUTH KOHIIEHTPAIMIO aMMHaKa
1) YMEHBIIUThH KOHIICHTPAILMIO a30Ta U BOJAOPOIA
69.# [IpuMepoM MHUKpPOTETEPOTEHHOTO KaTaJln3a sIBJSETCS
a) (hepMEHTATUBHOE PaACIICIJICHUE KUPOB
0) KUCIOTHBINA THAPOJINA3 CIIOKHOTO 3Pupa
B) THPUPOBAHUE AIIKEHOB (KaTaJu3aTop IJIaTHHA)
I) TUJIPOTECHU3ALNS )KUPOB (KaTaau3aTop MJIaTUHA WA HUKEID)
1) CUHTE3 aMMHUaKa U3 MPOCTHIX BEIIECTB (KaTaIU3aTOP JKEJIE30)

4. PacTBOpPBI U UX POJIb B dKU3HEAEATEIbHOCTH

BIIPABO

BIIPABO

BIPABO

70.# AHOMaJBLHOE CBOMCTBO BOJBI, Jeiatoliee e€ YHUBEPCATbHBIM PaCTBOPUTEIIEM

MOJISIPHBIX COETMHEHU I
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a) BSIBKOCTh
0) TerI0eMKOCTh
B) CTENEHb MOHU3ALUU
I') KOHCTaHTa MOHU3ALUU
1) TUAJIEKTpUYEcKasi IPOHUIIAEMOCTh
71.*BoiopoaHbIM MoKa3aTeieM Ha3bIBaeTCs
a) JECATUYHBIN Jorapu@m KOHIEHTPAIIMN KaTHOHOB BOJIOPOJa
0) oTpULIaTEebHBIA  JECATUYHBIN  JorapudM  KOHIICHTpAIUH
BOAOpOA
B) OTPHUIATENBHBI HATypaldbHBIA JorapudM KOHILIEHTPALUU
BOAOpOA
') JACCSITUYHBINA Jorapu(mM KOHIEHTPALUN KaTHOHOB THIPOKCOHUS
1) OTpUIATENbHBIM  JACCATUYHBIA  JIOoTapupM  KOHILIEHTPALUU
THIPOKCOHUS
72.# BolopoiHBIM MOKAa3aTesleM Ha3bIBaeTCs
a) JECATUYHBIN Jorapu(m KOHIEHTPAIIMN KaTHOHOB BOJIOPO/Ia
0) oTpulLIaTeIbHBIM  HATypalbHBIA JIOrapudM  KOHIIEHTpAIUU
BOJOpOJA
B) JECATUYHBIN JorapuM KOHIEHTPAIIUU KaTUOHOB THIPOKCOHUS
I') OTPULIATENLHBIM  JECATUYHBIM  JorapudM  KOHIEHTpaIUU
TUAPOKCOHUS
J1) OTPULIATENIbHBIA  HATypajbHbI  Jorapupm KOHILIEHTpalUuu
TUAPOKCOHUS
73.# BomopoiHBIM MOKa3aTeNieM Ha3bIBaeTCs
a) JECATUYHBIN Jorapu(m KOHUEHTPAIMU KaTHOHOB BOJIOPOa
0) oTpuUATENbHBIM  JECATUYHBIA  JOorapupm  KOHIEHTPALMH
BOJOpOJA
B) OTPULIATENLHBIN  HATypajbHBIM  Jorapum KOHIICHTpAIUU
BOJOpOJA
r) JCCATUYHBIN JorapuM KOHIIEHTPAIIMU KaTUOHOB THIPOKCOHUS
J1) OTPUIIATENIbHBI  HATypajdbHBI  jJorapum  KOHIICHTpAIlUU
THJIPOKCOHUS
74 *VcTuHHBIE paCTBOPHI
a) TOMOTEHHBI
0) reTeporeHHbl
B) HE UMEIOT OKPACKHU
I) TEPMOJUHAMHYECKH YCTONUYHUBBI
1) TEPMOJUHAMHYECKH HEYCTONYHBBI
75.# MaccoBas 10751 paCTBOPEHHOTO BELIECTBA — 3TO Macca BELIECTBA
a) B 1 1 pactBOpa
6) B 100 r pacTBOpa
B) B 100 mu pactBopa
r) B 100 r pactBopurens
1) B 100 M pacTBOpUTEIS
76.# MonsipHast KOHIICHTpAIUs — 3TO KOJMYECTBO BEIIESCTBA

KaTHuOHOB

KaTHuOHOB

KaTuOHOB

KaTHuOHOB

KaTHuOHOB

KaTHuOHOB

KaTHuOHOB

KaTHOHOB

KaTHuOHOB
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a) B | m pactBopa

0) B 1 kr pacTBOpa

B) B 100 r pacTBOpa

r) B 1 11 pacTBOpUTENS

n) B 1 Kr pacTBOpuUTEIS
7'7.# MoJsTbHOCTB pacTBOpa — 3TO KOJIMYECTBO BEIIECTBA

a) B 1 1 pacTtBOpa

0) B | kr pacTBOpa

B) B 100 r pacTBOpa

r) B 1 m pacTBOpUTENS

1) B 1 Kr pacTBopuTENs
78.# 3akoH ['enpu: pacTBOPUMOCTD Ta3a B KUIKOCTH MPSMO MPOMOPIIMOHATbHA

a) JTaBJICHUIO

0) Temreparype

B) KOHIICHTpaIUU

I') JaBJICHUIO U KOHLIEHTpAIlUU

J1) TeMIlepaType U KOHIEHTpaIuu
79.*KonnmuraTiBHBIE CBOMCTBA PaCTBOPOB

a) TUIOTHOCTh

0) KOHIIEHTpAIHs

B) OCMOTHYECKOE JIaBJICHUE

I') TOBBINICHUE TEMIIEPATyPhl KUTICHHUSI

1) TIOHW)KCHUE TEMIIEPATyPhl 3aMep3aHus
80.*KonnuraTuBHBIE CBOMCTBA PAaCTBOPOB

a) BS3KOCTh

0) MJIOTHOCTh

B) KOHIICHTpAaIUs

I') TOBBIIICHUE TEMIIEPATYPhl KUTICHUS

1) TIOHWKEHUE TEMIIEPATYPhl 3aMep3aHus
81.# KonnmuraTuBHBIC CBOMCTBA PACTBOPOB

a) BS3KOCTh

0) TeKy4ecTh

B) IIOTHOCTh

I') KOHLIEHTpauus

1) OCMOTHYECKOE JIaBJICHUE
82.# KonnuraTuBHBIE CBOIICTBA PACTBOPOB

a) BSI3KOCTh

0) TeKy4ecTb

B) IJIOTHOCTh

I') KOHIIEHTpaIUs

J1) TIOHWKEHUE TEeMIIEPATyPhl 3aMep3aHUs
83.# KoumiraTuBHbIE CBOICTBA PACTBOPOB

a) BSI3KOCTh

0) TeKy4ecTh

B) IUJIOTHOCTh



r)

KOHILICHTpALUs

1) TIOBBIIICHHE TEMIIEPATYPbl KUIICHUSI
84.# 3axon Payns: oTHOCHTEIbHOE MOHIKEHUE NABJICHUS HACHIIIEHHOTO TMapa
pacTBOPUTEIIA HAJl pACTBOPOM HEJIETY4Ero BEIIeCTBa

a)

PABHO MOJIIPHOM J10J1€ paCTBOPUTEIIS

0) paBHO MOJISIPHOM J]0JIe PACTBOPEHHOTO BELIECTBA

B)
r)

1)

IPsIMO MPOTOPIUOHAIIBHO MOJISIPHOM J0JI€ paCTBOPUTEIIS
MPSAMO NPONOPLUHUOHAIBHO MAacCE PACTBOPEHHOIO BEILIECTBA
MPSAMO NPONOPLUHUOHAIBHO MOJISIPHOM JJ0JI€ PACTBOPEHHOI'O BEILIECTBA

85.# 3akon Payns: maBieHue HACBHIIIEHHOTO Mapa PacTBOPUTENS HaJ PacTBOPOM
HEJIETY4ero BellecTBa

a)
0)
B)
r)

1)

PABHO MOJIIPHOM J10J1€ paCTBOPHUTEIIS

PaBHO MOJIIPHOM J10J1€ pACTBOPEHHOIO BEILIECTBA

IPsIMO MPOTOPIUOHAIIBHO MOJISIPHOM J0JI€ paCTBOPUTEIS

IPSIMO MPONOPLUMOHAIIBHO MAacCe PAaCTBOPEHHOTO BEILIECTBA

PSIMO MPONOPLUUOHAIIBEHO MOJISIPHOM J0JI€ paCTBOPEHHOT'O BEUIECTBA

86.*OcMoc — 310 HaIIPaBJICHHOC ABHIKCHUC MOJICKYJ PACTBOPUTCIIA

a)
6)
B)
r)

)

U3 PACTBOPUTEIIS B pacTBOP

U3 PacTBOpa B paCTBOPUTEIIb

U3 pacTBOpa C OOJblIel KOHIIEHTpAIMe BellecTBa B pacTBOP C MEHbILEH
KOHIICHTpAIIMEN BENIECTBA

U3 PacTBOpa C MEHBIIECH KOHIIEHTpAaIlMel BEIIeCTBAa B PacTBOp ¢ Ooblieit
KOHIICHTpAIIMEN BENIECTBA

U3 pacTBopa ¢ 00JIbIIMM 00bEMOM B PACTBOP C MEHBIIUM 00BEMOM

87.# OcMoc — 3TO HaIPaBIEHHOE JBUKEHUE MOJIEKYJI PACTBOPUTEIIS

a)
6)

W3 PaCTBOPHUTEIISI B PACTBOP

U3 pacTBOpa B pACTBOPHUTEIIb

U3 pacTBopa C OoJiblliel KOHIIEHTPAIMEH BEIEeCTBA B PACTBOP C MEHbIIIEH
KOHIICHTPAILMEH BEIIECCTBA

U3 PacCTBOPA C MEHBIIIUM 00bEMOM B PACTBOP € OOJIBIIUM 00bEMOM

U3 pacTBOpa C MEHBIIEH MacCcOW PACTBOPEHHOIO BEWIECTBA B PACTBOp C
OOJBIIIEH Maccoil paCTBOPEHHOTO BEIIECTBA

88.# OcMoc — 3TO HaINpaBIEHHOE JIBH)KEHUE MOJIEKYJI PACTBOPUTEIIS

a)
0)
B)
r)

1)

U3 pacTBOpa B paCTBOPUTEIND

U3 pacTBOpa C MEHBILIUM 00BEMOM B PACTBOP C OOJIBIIUM 00bEMOM

13 pacTBopa ¢ 00JIbIIMM 00bEMOM B PACTBOP C MEHBIIUM 00bEMOM

M3 pacTBOpa C MEHbILEH KOHLEHTpalMel BEIIeCTBAa B PACTBOP C OOJbIIEH
KOHLIEHTPALMEN BEIIECTBA

U3 pacTBopa C OOJbIIEH KOHIIEHTpAlMEeW BEIIECTBa B PacCTBOP C MEHBIIICH
KOHIICHTPALMEH BEIIECTBA

89.# OcMmoc HampaBlieH B CTOPOHY pacTBOpa, UMEIOIIETO

a)
6)
B)
r)

0O0JIBIINN 00BEM
MEHBIINH 00bEM
MEHBIITYI0 Maccy
OOJIBIITYI0 KOHIIEHTPAIIMIO PACTBOPEHHOTO BEIIECTBA
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71) MEHBIIYIO KOHIIEHTPALMIO PACTBOPEHHOTO BELIECTBA
90.*3akon Bant-I'odda: ocmornueckoe napieHue pa3daBIECHHBIX PacTBOPOB
HEDJIEKTPOJUTOB MPSMO MPOTIOPIIHOHAIBHO
a) Macce pacTBopa
0) abCOIOTHOM TeMIieparype
B) MOJISIPHOW KOHIICHTPAIIMHM PacTBOpa
I') MacCOBOM JI0Jie pacCTBOPEHHOTO BEIIECTBA
71) MOJIIPHOM J0JIe pacCTBOPEHHOTO BEIIECTBA
91.# 3akon Bant-T'odda 1151 HEINEKTPOIUTOB OMUCHIBAETCS YpaBHEHHEM
a) = nRT

0) = mRT

B) = NRT/m
r) = mRT/V
) = mMRT/MV

5. OcmoTHYecKHEe CBOWMCTBA PACTBOPOB JJIEKTPOJUTOB. JJIEKTPOJUTHI B
OpraHusMe
92.# Jluccouumanus cnadbIX JIEKTPOIUTOB HE 3aBUCUT OT
a) JaBJICHUS
0) Temmneparypsl
B) MPUPOIBI AIEKTPOJIUTA
I') MOPUPOIBI PACTBOPUTENS
1) KOHIEHTpallUh pacTBOpa
93.# Ha ctenens nucconuanys ciadbIX JIEKTPOIUTOB BIUSET
a) moOaBJIeHHE aHMOHOB
0) noGaBjeHUE KATUOHOB
B) n00aBJieHHE JIFOOBIX HOHOB
r) no0aBieHHE OJHOMMEHHBIX HOHOB
1) nobapiieHne ruApoHOOHBIX HEAIEKTPOIUTOB
94.*3akon Bant-I'odda: ocmormdeckoe napieHue pa30aBISHHBIX PacTBOPOB
AJIEKTPOIUTOB MPSAMO IMPOMOPIIHOHATIEHO
a) CTEICHM JUCCOIMAIIIN
0) KOHCTaHTE AUCCOIHAIIAN
B) aOCOJIOTHOM TeMIeparype
I') MOJISPHOW KOHIICHTpAIlMK pacTBOpa
1) KOJWYECTBY HOHOB, 00Pa3YIOMIUXCS TIPH TUCCOITUAITAN
95.# Marematndeckoe BbIpakeHue 3akoHa Bant-I'odpda nns pasdaBreHHBIX
PacTBOPOB DJICKTPOJIUTOB

a) =InRT

0) = IimRT

B) =InRT/m
r) =imRT/V
) = ImRT/MV

96.# OcmoTHuUecKkoe NaBlIeHUE Pa30aBICHHBIX PACTBOPOB JJICKTPOIMTOB MPSMO
MPOTIOPIIMOHAIIEHO
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a) Macce pacTBopa
0) KOHCTaHTE AUCCOIUAIIUN
B) aOCOIOTHOU TeMIlepaTrype
I') MacCOBOH JI0JIe pacCTBOPEHHOTO BEIIECTBA
1) MOJIIPHOM J0JI€ paCTBOPEHHOTO BEIIIECTBA
97.# OcMoTHueckoe naBlicHHE pa30aBICHHBIX PACTBOPOB AJICKTPOIHUTOB TPSIMO
IPOTMOPITUOHATIEHO
a) Macce pacTBopa
0) KOHCTaHTE AUCCOLMAIIUU
B) MOJISIPHOM KOHIICHTPAIIMU pacTBOpa
I') MacCOBOH J0JI€ paCTBOPEHHOTO BEIIECTBA
1) MOJISIPHOM J0JI€ paCTBOPEHHOTO BEIIECTBA
98.# OcMoTHueckoe naBleHUE pa30aBICHHBIX PACTBOPOB AJCKTPOIUTOB MPSMO
IPOTIOPITUOHATIEHO
a) Macce pacTtBopa
0) cTerneHu NUCCOIMAIUN
B) KOHCTaHTE JUCCOILMAIINH
I') MaccoBOil J10J1€ paCTBOPEHHOTO BEIIECTBA
J1) MOJISIPHOM JI0JIe PAaCTBOPEHHOTO BEIIECTBA
99.# OcmoTHueckoe NaBicHUE Pa30aBICHHBIX PACTBOPOB JIIEKTPOIMUTOB MPSMO
MPOTIOPIIMOHAIIEHO
a) Macce pacTBopa
0) KOHCTaHTE AUCCOLMAIIAN
B) MacCOBOH JI0JI€ paCTBOPEHHOTO BEIIECTBA
I') MOJIIPHOM J10JI€ paCTBOPEHHOTO BEIIECTBA
1) KOJWYECTBY HOHOB, 00PA3YIONMINXCS TIPH TUCCOIUAITAN
100. # Kaxymascs cTeneHb AUCCOIMAIMM W HW30TOHWYECKUH KOA(DPHUIIMCHT
CBSI3aHBI COOTHOIIICHUEM

a) i=a—-1n-1
0)i=a—-1n+1
B) a=i—1/n-1
r) o=i—1/n+1
nmo=n-1/i-1

101. # NBotonnueckuii KO3OUITMEHT pacCUUTHIBAETCS Mo Gpopmyrie
a) i=a—-1n-1
0)i=1-a(n+1)
B) i=1+a(n+1)
r)yi=1l+a(n-1)

62



nmi=1l+n(a—1)
102. # BenmuunnHa n30TOHMYECKOT0 KOdhduImeHTa
a) TPSIMO MPOMOPIMOHAIbHA CTETIEHU TUCCOIUAIIUU
0) oOpaTHO MPOMOPIMOHAIIBHA CTETIEHU JUCCOLIMAIINH
B) IpPSIMO MPONOPIHUOHAIbHA KOHCTAHTE IUCCOIUAIIUU
r) oOpaTHO MPOMOPIMOHATbHA KOJIUYECTBY 00Pa3yIOIIUXCSl HOHOB
1) IPSIMO MPOMOPLIMOHATBHA MOJIIPHOM J10J1€ paCTBOPEHHOTO BEIIECTBA
103. # BenmunHa uzoToHHYECKOT0 KO3 duimrenTta
a) 00paTHO MPOMOPIIMOHANIBHA CTENEHU JUCCOIUALINU
0) mpsIMO MPONOPLMOHATIBHA KOHCTAHTE IUCCOLUAIINT
B) 00paTHO MPONOPLUUOHAIBHA KOJIMYECTBY 00Pa3yrOUIMXCsl HOHOB
I) OpsAMO NPONOPLHOHATBHA MOJIAPHOM J10J1€ paCTBOPEHHOTO BEIIECTBA
1) IpsIMO  TPONOPIMOHAJIbHA KOJMYECTBY HOHOB, OOpa3ymoIIUXCS MpHU
JUCCOLIMALIUU
104. *3akon pa3Benenus OcTBaibpa: CTENEHb TUCCOIUAIIMU CTA00T0 OMHAPHOTO
AIIEKTPOJINTA
a) MpsSMO MPONOPLMOHAIBHA KOHCTAHTE TUCCOLUALIUU
0) 00paTHO MPOMOPIIMOHAIPHA KOHCTAHTE TUCCOIMAITUN
B) psMO  MPONOpPLUMOHAIbHA  KBAaJpaTHOMY KOPHIO M3  KOHCTaHTHI
JUCCOLIMAIUU
r) oOpaTHO MPONOPLMOHATIbHA  KBAaJpPaTHOMY KOpPHIO U3  MOJIIPHOM
KOHIICHTpAIU!
1) IpsIMO  TPONOPIIMOHATIbHA KOJMYECTBY HOHOB, OOpa3ymoOIIMUXCS MpHU
JTUCCOLIMAIINT
105. # BoaHble pacTBOPHI CHIIBHBIX 3JIEKTPOIUTOB COIEPIKAT
a) WOHBI
0) MOJIEKYJIbI
B) THAPATUPOBAHHBIC HOHBI
r') THAPATUPOBAHHBIC MOJICKYJIbI
1) TUAPATUPOBAHHBIC HOHBI U MOJIEKYJIbI
106. # BonHble pacTBOPHI CIA0BIX IJIEKTPOIUTOB COACPIKAT
a) MOHBI
0) MOJIEKYJIbI
B) THAPATHPOBAHHBIC HOHBI
T') THIPATUPOBAHHBIE MOJICKYJIIBI
1) THIpaTUPOBAHHBIC MOHBI U MOJIEKYJIbI
107. # OcmoTtuueckoe AaBieHUE KPOBU B HOPME paBHSETCA (aTM)
a) 7,4
0) 7,5
B) 7,6
r) 7,7
n) 7,8
108. # UzotonnunbsiM kpoBH siBisieTcst pactBop NaCl B koHmeHTpaiuu
a) 0,09 %
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0)
B)
r)
1)
1009.

0,15 %

0,9%

0,09 monp/1

0,9 Mo/

# IIpuunHBI OBBIIEHUS OCMOTHYECKOTO JIaBJICHUS B OPTaHU3ME YelIOBEKa

a) TIOBBILLICHUE TEMIIEPATypPhI
0) TOBBILLICHUE aPTEPUATILHOTO JaBICHUS
B) MOTEPS OPraHU3MOM COJIEei
I') BBeACHHE OOJIBIIMX KOTUYECTB BOJIbI
1) BBEACHUE OOJIBIIIMX KOJIUYECTB COICH
110. *IIpuunHBI MOHMKEHUS OCMOTHYECKOTO JJABICHUS B OpraHU3Me YeIOBeKa
a) TIOHM)KEHHE TeMIIepaTypbl
0) NOHMKEHHE apTEPHUATILHOTO JaBICHUS
B) MOTEps OPraHU3MOM COJIei
I') BBEJCHHE OOJIBIINX KOJIUYECTB BOJIbI
1) BBeJIeHUE OONBIINX KOJIMYECTB COJIeH
111. # Ilpu nmoMenieHHMH KpOBU B THIEPTOHUYECKHM pacTBOp XJIOpHUJA HATpuUs
HaOJI0JaeTCs
a) JIM3UC
0) remonu3
B) ILJIa3MOJIU3
r) LUTOJINU3
1) SPUTPOIIUTOIN3
112. # Ilpu moMemeHUH KPOBU B TUIIOTOHHYECKHI PacTBOp XJIOpUAA HATPHS
HaOrogaeTcs
a) ocMOC
0) oOpaTHBIf 0OCMOC
B) JIMAIU3
r') TeMOJIU3
1) TUIa3MOJIN3
113. *B OHOJOTHYECKUX KHUIAKOCTSIX OpraHM3Ma 4YeJIOBeKa HEepacTBOPUMBIMU
MOTYT OBITh
a) XJIOPUIBI
0) dochats
B) ruapodocdaTsl
r) auruapodocdaTsl
1) TUAPOKAPOOHATHI
6. BydepHblie cucreMbl: Kiaccupukanms, COCTaB, CBOHCTBA

*BydepHbie cUCTeMBI TTOIJIEPKUBAIOT MTOCTOSTHCTBO KOHIICHTPAIIAN
coJiei

KHUCJIOT, COJICH

KHUCJIOT, 1IeJ04Yel, coeit

TUJPOKCUA-MOHOB

KaTHOHOB BOJOPO/Ia
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115. # BydepHble cucTeMbl MOAIEPKUBAIOT TOCTOSHCTBO
a) romMeocTasa
0) BOJIOPOIHOTO IMOKA3ATEIIS
B) KOHLIEHTpAI[MU KUCIIOT, COJIeH
I') KOHIIEHTpAIMHU IIeJI0ueH, coen
1) KOHIIEHTpaIlMU KUCIIOT, IIeJI04YeH, conien
116. # BydepHblie cUCTEMBI IOIJICPKUBAIOT ITOCTOSTHCTBO
a) romMeocTasa
0) KOHIIEHTpaIluui KaTHOHOB BOAOPOA
B) KOHLIEHTpPALUU KHUCIIOT, COJIEH
I') KOHIEHTpAIUHU IIEI0ue, conen
1) KOHIEHTPALUKU KUCIIOT, IIeJI0Ue, coien
117. # BydepHble cucTeMbI MOAAEP)KUBAIOT IIOCTOSTHCTBO
a) roMeocTasa
0) KOHIICHTpAITUX THAPOKCUI-UOHOB
B) KOHIIEHTpAI[UU KUCIIOT, COJIeH
I') KOHILIEHTpAIUH IIeJI0uei, coJien
J1) KOHIIEHTpAIlMW KUCIIOT, IIeJI04eH, coieh
118. # bydepHsle cucCTEMbl TOIJIEPKUBAIOT IMOCTOSHCTBO KOHIICHTpAILIUU
KaTHOHOB BOJOPO/Ia MPH J00aBICHUU
a) cojeu
0) KHCIIOT
B) IIEJIOYeH
I) KUCJOT U IeJIoueit
1) KUCJIOT U IIIeJIOYEH, a TaK»Ke MpHU pa30aBICHUN
119. # BydepHble cucTeMbl MOAAEPKUBAIOT MOCTOSHCTBO pH mipu noGaBneHNM
a) colei
0) KuCIoT
B) IIEJIOYEH
r') KHUCIIOT U IeJouen
J1) KUCJIOT M IIEJIOUei, a TaK)Ke pH pa30aBlieHUN
120. # U3 nByx coneit coctouT OydepHas cucteMa
a) aleraTrHas
0) dbocharnas
B) aMMHUa4Has
I') reMOorjo0MHOBas
1) TUAPOKApOOHATHAS
121. # He aBnsercs kuciaoTHou OydepHas cucteMa
a) OenkoBas
0) areratHas
B) (docdarnas
r) aMMHUa4Has
1) THAPOKapOOHATHAS
122. # OtHOCHUTCA K CONEBBIM Oy(depHBIM cCUCTEMaM
a) OenkoBas
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0) ameratrHas
B) (ocdaTHas
I') aMMHUadHas
1) TUIpOKapOOHaTHAs
123. # SBnsercs oprannyeckoit OydepHas cucteMa
a) aleraTrHas
0) dbocharnas
B) aMMUaYyHas
r) O6uxapOoHaTHas
1) THAPOKapOOHATHAS
124. # OmHOKOMITOHEHTHOUW MOXET ObITh Oy(depHas cucrema
a) OeiKoBas
0) ameratHas
B) (ocdaTHas
r') aMMHUadHas
1) TUAPOKapOOHATHAS
125. *pH kucnornoro 6ydepHoro pactBopa 3aBUCUT OT
a) TIPUPOBI COJIEBOTO KOMIIOHEHTA
0) mpuUpOaABl KUCIOTHOTO KOMIIOHEHTA
B) MPHUPOBI KAXKIOTO KOMIIOHEHTA (M COJIEBOTO M KUCIOTHOTO)
I') KOHIIGHTpAIlUii €ro KOMIIOHEHTOB
J1) OTHOIIICHUS KOHIICHTPAIIUH €r0 KOMITOHEHTOB
126. *pH ocnoBHOrO Oy(hepHOTO pacTBOpa 3aBUCHUT OT
a) MPUPOJIBI COJIEBOTO KOMIIOHEHTA
0) IpHUpOaABI OCHOBHOI'O KOMIIOHEHTA
B) MPUPOIBI KAXKJIOTO KOMIIOHEHTA (M COJIEBOr0 U OCHOBHOTO)
I') KOHIIEHTpAIUi ero KOMIIOHEHTOB
J1) OTHOIIICHUS KOHIICHTPAIIUN €r0 KOMIIOHEHTOB
127. # Benuuuna, xapakTepu3ymrollas CHOCOOHOCTh OydepHOil CcUCTEeMBbI
IIPOTHUBOJIEMCTBOBATh U3MEHEHUIO pH Ha3pIBaeTCs
a) OydepHOI eMKOCTBIO
0) OydepHbIM aeiicTBHEM
B) 30HOU OydepHOTO ACHCTBUS
I') MNPOTOJIUTHYECKUM FOMEOCTA30M
128. *bydepnHas eMKOCTh IPSIMO TPOMOPIIHOHATIHFHA
a) 00bEMy OydepHOro pacTBopa
0) 00bEMY pacTBOpa HEUTPAIU3YEMO IIEIOYU MU CUIBHON KUCIIOTHI
B) OCHOBHOCTH HEUTPAIM3yEeMOU CUIILHON KUCIOThI WJIM KUCIOTHOCTH IIEJI0UU
I') KOJUYECTBY HEUTPATU3YyEeMOM 1IEJI0UN UIN CUIIBHON KUCIOTHI
J1) KOJIMYECTBY HKBUBAJIEHTOB HEWUTPAIM3YEMOW IIEJIIOYM WM  CUJIBHOU
KHUCIIOTHI
129. # Bydepnas eMKOCTb IPSIMO MPOTOPITMOHATIEHA
a) o0BéMy OydepHOTO pacTBOpa
0) KOHIIEHTpAIIMN KOMIIOHEHTOB Oy(epHOro pacTBOpa
B) 00BEMY pacTBOpa HEUTPATM3YEMOH IIEIOYH W CUITLHOW KUCIOTHI
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I') OCHOBHOCTH HEUTPaIM3yeMOW CHJIBHON KUCIOTHI MJIM KUCIOTHOCTH IIEJI0YH

1) Pa3HOCTH MEX]y KOHEYHBIM W HadaJbHBIM 3HaueHreM pH
130. # bydepnHas eMKOCTh IPSMO IIPOMOPIIMOHATIEHA
a) 00bpEmMy OydepHOro pacTBopa

6) OCHOBHOCTH HeﬁTpaHHBYCMOfI CUJIBHOM KHCJIOTBI UJIM KUCIIOTHOCTH oIcJI0OUHn

B) KOJMYECTBY HCUTPAITM3yEMOM IICI0YN UM CHIIBHON KHCIIOTHI
I') KOJUYECCTBY OJKBHBAJICHTOB HEHUTPAIM3yeMOW IIEJIOYHM WM
KHCIIOTHI
71) Pa3HOCTH MEXTY KOHEYHBIM M HadaJbHBIM 3HaUeHHEM pH
131. *®axropsl, BHustonme Ha 0yPpepHyI0 eMKOCTh
a) 00BEM M00aBICHHBIX KUCIIOT U IIeIodei
0) KOJIMYECTBO JOOABICHHBIX KUCIOT U IICII0OUYCH
B) TIpHUpOa KOMIIOHEHTOB OydepHOro pacTBOpa
I') KOHIICHTpAIUs KOMIIOHEHTOB Oy epHOro pactBopa
J1) OTHOIIIEHHWE KOHIIEHTpAIlui KOMIIOHEHTOB Oy(hepHOro pacTBopa

CUJILHOU

132. # Wntepain 3Hauenuii pH, BHyTpu koTOporo OydepHas cucreMa criocoOHa

IPOTHBOACHCTBOBATh HM3MEHEHHUIO KOHIICHTPAllUM  KAaTHOHOB
Ha3bIBACTCS

a) 30HOU OydepHOil eMKOCTH

0) mpenenom OydepHoit eMKOCTH

B) 30HOU Oy(epHOTO ACCTBUSA

I') MPOTOJIUTHYECKUM FOMEOCTA30M

1) KUCJIIOTHO-OCHOBHBIM COCTOSTHHEM

BOOJOPOaa

133. # 3ona OydepHOro neicTBUS aneTaTHOW OypepHOil CHCTEeMBI HaXOIUTCS B

npeaenax (B enuauiax pH)

a) 3,4-54
0) 3,8-5,8
B) 4,2-6,2
r) 48-6,8
) 54-74

134. # 3omna OydepHOro aeMcTBUs TUAPOKApOOHATHOW OydepHO CHUCTEMBI

HaxoJHUTCs B Ipesenax (B exuauiax pH)

a) 3,8-5,8
0) 54-74
B) 56 -7,6
r) 58-78
n) 6,2 - 8,2

135. # 3ona Oydepnoro aeiictBust ¢pocharHoit OydhepHON CUCTEMBbI HAXOIUTCS B

npeaenax (B enuauiax pH)

a) 3,8-5,8
0) 54-74
B) 58-7,8
r) 6,2—8,2
n) 6,8-8,8
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136. # 3ona OydepHoro neicTBus aMMUadyHON OypepHOil cuCcTeMbl HAXOIUTCS B
npezaenax (B enuauiax pH)

a) 6,2 8,2
6) 6,8 8,8

B) 8,2 10,2
r) 8,6 10,6
) 8,8—10,8

7. PoJsib Oy(epHBIX CHCTEM B OPraHU3Me YeJI0BeKa
137. # pH kpoBu B HOpME HaxXOIUTCS B Mpeeax
a) 7,42 +0,05
0) 7,40 £ 0,05
B) 7,38 £ 0,05
r) 7,37 £0,05
n) 7,36 £ 0,05
138. # B cocrtaB kpoBH HE BXOAUT OydepHas cuctema
a) OenkoBas
0) armerarHas
B) (docdarnas
I') TeMOrjJoOnHOBas
1) TUAPOKapOOHATHAS
139. # B cocrtaB kpoBH HE BXOAUT OydepHas cuctema
a) OenmkoBas
0) dbochaTtnas
B) aMMHUayHas
I') reMOorjo0MHOBas
1) TUAPOKApOOHATHAS
140. *Beicokass OydepHOCTh KpOBH OOBSCHSETCS HaIWYueM B €€ COCTaBe
OydepHBIX cucTeM
a) OelIKoBOM
0) ameraTHOM
B) (docdarHoi
r) THAPOKapOOHATHOM
1) TeMOTJI00MHOBOM U OKCUTEMOTIIOOMHOBOM
141. *Beicokas 0ypepHOCTb MIa3Mbl KPOBH OOBSICHSAETCS HAIMYUEM B €€ COCTaBE
OydepHbIX cucTem
a) OelaKoBOM
0) ameraTHOM
B) (ocdarHol
I') TUAPOKapOOHATHOM
J1) TeMOTJI00MHOBOM M OKCUTEMOTIIOOMHOBOM
142. *®ocdarnas OydepHas cuctema 1ia3Mbl KPOBH HUMEET COCTaB
a) docdopHas KuciIoTa
0) oprodocdopHas kuciora
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B) ¢ocdar HaTpus
r) ruapodocdat HaTpuUs
1) nuruapodocdar HaTpus
143. *T'mapoxapbonatHas OydepHas cucTema Iia3Mbl KPOBH UMEET COCTaB
a) YroJibHasi KUCJIOTa
0) kapOoHaT KaJIus
B) KapOOHAT HATpHUS
T') THIPOKapOOHAT KaJus
1) THIpOKapOOHAT HATpPUS
144. *T'mapokapOonaTHas Oy(depHas cucTeMa 3pUTPOLUUTOB UMEET COCTAB
a) yrojbHasi KUCIIOTa
0) kapOoHaT KaJus
B) KapOOHAT HAaTpus
I') THIPOKApOOHAT KaJus
1) TUAPOKAPOOHAT HATPUS
145. # OrtTHomeHWE KOHIICHTpAIlMii KOMIIOHEHTOB B THAPOKapOOHATHOMU
OydepHolt cucTeme miia3mMbl KpOBU (THAPOKAPOOHAT-UOH U YTOJIbHAST KUCIIOTA)
paBHO
a) 10:1
0) 8:2
B) 1.1
r) 3.7
) 1:10
146. # HaumGombimeit OydepHON eMKOCTBIO B IIa3Me KpoBU oOsamaeT OydepHas
cucTema
a) OenkoBas
0) docdarnas
B) T€MOTJI00MHOBas
r) THApPOKapOOHATHAS
1) OKCHUTE€MOTJIOOMHOBAS
147. # Haumensbieit 6ydepHoil eMKOCTBIO B TUIa3Me KpoBU obnagaeT OydepHas
cucTema
a) OenkoBas
0) dbocharnas
B) reMorj00MHOBas
r) TUAPOKApOOHATHAS
1) OKCUTE€MOTJIOOMHOBAS
148. # Hawubonbiieir OydepHOil eMKOCTBIO B 3pUTpoOIUTax obisamaer OydepHas
cucTema
a) OeikoBas
0) docdarnas
B) T€MOTJI00MHOBAs
r) THAPOKapOOHATHAS
1) amdonuTHas OeIKoBas
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149. # Haumensmieir OygepHON €MKOCTBIO B IpUTpOIUMTax obOsamaer OydepHas
cucrema
a) OenKoBas
0) dbochaTHas
B) reMOorJI00MHOBas
I') THIpOKapOOHaTHAs
1) amdoauTHas OeaKoBas
150. # Haubonpiieir cymmapHoii OydepHOH €MKOCThIO B KpoBHM (IjazmMa +
PUTPOLIUTHI) 00J1aaeT OydepHas cuctema
a) OeiKoBas
0) docdarHas
B) TUIpOKapOOHATHAs
r) amdonuTHas OeTKoBas
1) cUCcTeMa reMoriio0MH-OKCUTeMOTTIOONH
151. # Haumenbiieit cymmapHoi OydepHOil €MKOCThI0O B KpoBH (Tutazma +
PUTPOIUTHI) 00NagaeT OydepHas cuctema
a) OenkoBas
0) docdarnas
B) THApOKapOOHATHAs
r) amdonuTHas OenKoBas
J1) CHCTeMa reMOTrI00MH-0OKCUTeMOTI00MH
152. # IloctostHCTBO pH pasnuyHbIX cpen M TKaHEW YeI0BEUeCKOro OpraHu3Ma
Ha3bIBACTCS
a) TOMEOCTa30M
0) OydepHOlt EMKOCTBIO
B) Oy(depHbIM feiicTBUEM
I') CTallMOHAPHBIM COCTOSIHUEM
1) KACJIOTHO-OCHOBHBIM COCTOSITHUEM
153. # Ou3NKO-XMMHUYECKUE MEXaHU3MBbI TMOJJICPKAHUS KHUCIOTHO-OCHOBHOTO
COCTOSIHUS OpTaHU3Ma
a) nuddy3us
0) MOHHBIN 0OMEH
B) OydepHoe aeiicTBue
r) nuddy3usi, HIOHHbIA OOMEH
n) nuddysus, HOHHBINH 0OMeH, OydepHoe neilcTBue
154. # OpgHuM u3 QUBHKO-XMUMHYECKHX MEXaHU3MOB MOJIEPKaHUS KHCIOTHO-
OCHOBHOTO COCTOSIHUSI OpTaHU3Ma SIBJISIETCSA
a) 0CMOC
0) mudpdy3us
B) rOMEOCTa3
r') 00paTHBII 0OCMOC
n) OydepHas EMKOCTh
155. # OmguuM u3 GUBUKO-XUMHUYECKHX MEXaHU3MOB TOJIEPKAHUS KHCIOTHO-
OCHOBHOT'O COCTOSIHHSI OPTaHU3Ma SIBJISICTCSI
a) ocMOC
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0) romeocTas
B) MOHHBIA 0OMEH
r') 0OpaTHBIM OCMOC
1) OydepHas EMKOCTh
156. # OmuuM W3 PUBHKO-XMMHUYECKHMX MEXaHM3MOB IOJACP)KAaHUS KHUCIOTHO-
OCHOBHOTO COCTOSIHUSI OpTaHH3Ma SIBJISICTCS
a) O0CcMOC
0) romeocTas
B) 00paTHBII 0OCMOC
r) OydepHas EMKOCTD
n) OydepHOe neicTBre
157. # lllemouHoii pe3epB KpOBU y deEIOBEKa B HOpME paBeH (B OOBEMHBIX

MPOIICHTAX )
a) 40-50
0) 40-60
B) 50-60
r) 50-70
) 60—70

158. #  Koppekiuus  KHCIOTHO-OCHOBHOTO  COCTOSIHMSI ~ NPH  OCTPOM
MeTabonnyeckoM aruose (pH < 7,2) MoXXeT mpoBOAUTHCS paCTBOPOM
a) COJITHOM KHCJIOTBI
0) cepHOM KHCIOTHI
B) TMAPOKCHJA HATPHS
r) kapOoHaTa HaTpus
1) TUAPOKAapOOHATa HATPUS
159. # Koppeknuss  KHCIOTHO-OCHOBHOTO  COCTOSHHUS  TPU  TSDKEIIOM
MeTaboamdeckoM ankanose (pH > 7,55) MoxkeT npoBOUTHCS paCTBOPOM
a) COJITHOM KHUCIIOTBI
0) cepHOM KHCIOTHI
B) THJPOKCHUJA HATPUS
r) kapOoHaTa HaTpus
1) THAPOKAapOOHATa HATPUS

Moayas |1. Buosoruveckn BazkHble XMMHYECKHE 3JIEMEHThI U COeINHEHHUS.
DOu3NKO-XMMHUA IMCIIEPCHBIX cucTeM U pactBopoB BMC

8. KommjiekcHble cOeJUHEHHsI B OPTraHU3Me YeloBeKa U UX IPUMeHeHHne B
MeaUlIMHe
160. # KommuiekcHble COeIMHEHUSI BCETa COIEPKAT B CBOEM COCTaBE
a) KOMILICKCHBIC YaCTHUIIbI
0) KOMIUICKCHBIC aHHOHBI
B) KOMIUIEKCHBIE KATUOHBI
I') HEUTpaJIbHbIE KOMILIEKCHI
71) BHYTPEHHIOIO M BHEIIHIOIO C(hepbl
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161. # B KOMIUIEKCHOM COEIMHEHUH CBSI3b MEXIy BHYTpeHHEH cpepoil 1 nonamu
BHEIIIHEHN chepbl
a) WOHHas
0) MeTammuyeckas
B) JOHOPHO-aKIIENTOpHAs
I') KOBaJICHTHAs MOJISIpHAS
1) KOBaJICHTHAs HETOJSIpHAS
162. # KoMIuIeKCHOM JyacTuIlel SBISACTCS
a) JIUTaH]
0) BHemHsAa chepa
B) BHyTpeHH: chepa
r) KOMILJIEKCOOOpa3oBaTelib
J1) KOMIUIEKCHOE COSMHECHUE
163. # Haubomnee cuiapHON KOMILIEKCOOOpa3yroIel CliocOOHOCThIO 001a/1at0T
a) KaTUOHBI S-3JIEMEHTOB 3 mepuoja
0) KaTHOHBI S-2JIEMEHTOB 4 TIepHoJia
B) KAaTHOHBI S-2JIEMEHTOB 5 mepuoja
I') KaTHOHBI d-3JIEMEHTOB 4 TIeprojia
1) KaTHOHBI d-3JIEMEHTOB 5 mieproia
164. *Bsicokas KOMILIEKCOOOpa3yroIas CrocoOHOCTh d-3JIeMEHTOB 4 Tepuoja
oOBsICHSIETCA
a) HajamuueMm cBOOOMHBIX d-opOuTanei
0) HanmumeMm CBOOOJHBIX P-, d-opOuTaneit
B) HAJIMYHEM CBOOOJIHBIX S-, P-, d-opOuTaiei
I') OTHOCUTEJIBHO OOJIBIIINM PAJANYCOM UX aTOMOB
1) OTHOCHUTEIILHO HEOOJIBIINM PaTuyCOM UX aTOMOB
165. *TlonumeHTaTHBIMH JUTAHIAMHA ABJISTFOTCS
a) TpwioH b
0) PTUJICHIUAMUH
B) aleTaT-aHuOH
I') TJIMIMHAT-aHUOH
1) THOLIMaHAT-aHUOH
166. *XemarooOpa3yromUMUN JTUTAHIAMH SIBIISTFOTCS
a) TpuioH b
0) ATUJIEHIUAMUH
B) alleTaT-aHUOH
I) TJIUIAHAT-aHUOH
1) THOLIMaHAT-aHUOH
167. # KommuiekcooOpa3oBaTeieM B reMOIJIOOMHE U €ro MPOU3BOIAHBIX SIBISETCS
KaTHOH XKeJe3a
a) B CTENEHU OKUCICHUS + 2, SP3-THOpuaN3anus
0) B cTemeHu OKUCIIeHUs + 2, dSP2-rubpuan3amnms
B) B CTENCHM OKHUCIeHUs + 2, 02Sp3-rubpuau3arivs
I') B CTCICHH OKUCJICHHS + 3, ASP2-rudpuau3arus
1) B CTCIICHH OKUCIeHHS + 3, d2Sp3-rubpuau3anus
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168. # Kommiekchl KaTHOHA IMHKAa C KOOPAMHAIMOHHBIM YHCIOM 4 HMEIT
dopmy
a) KBajpaTa
0) TeTrpasapa
B) OKTadjpa
r') KBajpara u TeTpadpa
1) KBajpara, TeTpadpa 1 OKTadapa
169. *Ilpuuuubl TeTpadApuueckoil (OpPMBI KOMIUIEKCOB KaTHOHA IIMHKAa C
KOOPIMHAIIMOHHBIM YHCIIOM 4
a) Sp3-rubpuaM3amms KaTHOHA ITMHKA
0) dsp2-rudpuam3arus KaTHOHA ITUHKA
B) d2Sp-rubpuau3aius KaTHOHA IIMHKA
I') HaJu4re HECTIAPCHHBIX 3JIEKTPOHOB HA BAJICHTHBIX MOIYPOBHSIX
1) OTCYTCTBHE HECIIAPEHHBIX JICKTPOHOB Ha BaJICHTHBIX MOAYPOBHSIX
170. # KomIuiekchl KaTHOHA ABYX3apsiIHON MeU ¢ KOOPIMHAIIMOHHBIM YHUCIIOM 4
UMEIT GopMy
a) KBajpaTa
0) TeTpasapa
B) OKTa’Jpa
r) KBajpara u TeTpadpa
1) KBaJpara, TeTpa3apa u OKTa3pa
171. *IlpuuuHbl KBagpaTHOW (HOPMBI KOMIUIEKCOB JBYX3apsiAHOW MeEOu C
KOOPIMHAIIMOHHBIM YHCIIOM 4
a) SP3-rudpuaM3ausa KaTHOHA MEIH
0) dsp2-rudpuau3aius KaTHOHA MEIH
B) d2Sp-rubpuau3aius KaTHOHA MEH
I') HaJUYWe HeCMapEHHBIX JICKTPOHOB HA NpeBHEIIHEM O-TI0AypOBHE
1) OTCYTCTBHE HECHApEHHBIX JIEKTPOHOB Ha MpeABHENIHEM (-ToaypoBHE
172. # C Touku 3peHus Teopun BepHepa 1uHKCOAEpKanme (HEepMEHTHI
KapOoaHTUIpa3a, AIKOTOJIbICTUAPOreHa3a — 3TO KOMIUIEKCHI, UMEOIe hopMy
a) KBajpaTa
0) oxTarmpa
B) rekcasiapa
r) TeTpadjpa
1) IojeKadapa
173. # C Touku 3peHUs KOOpAUHAITMOHHOM Teopuu BepHepa GpepMeHTH kaTanasa,
MIEPOKCHUIa3a U IUTOXPOMBI — 3TO KOMIUICKCHI, HIMEIOITHE (hopMy
a) KBajpara
0) okTa’pa
B) rekcajiapa
r) TeTpas’jpa
1) JoJIeKadipa
174. # C touku 3peHHs KOOpJAWHAIMOHHOW Teopun BepHepa reMorsoOuH U ero
MIPOU3BOJIHBIE, a TAKKE MUOTIIOOMH — 3TO KOMILJIEKCHI, UMeroiue hopmy
a) KBajaparta
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0)
B)
r)

1)

OKTa’3Jpa
reKcaszpa
TeTpa’ipa
JoJieKadipa

175. # C Touku 3peHHs] KOOpAUHAIMOHHON Teopun Bepuepa Butamun B12 — 310
KOMILJIEKC, UMEIOIIHIA popMy

KBaJiparTa
OKTa’pa
rekcajzipa
TETpadapa
JoJeKa’apa
*IIpuunHbl  OKTA3ApUYECKO  (POpPMBI

OpraHu3Ma 4eJI0BeKa
HaJIMYHE HECITAPEHHBIX AJICKTPOHOB HA BaJICHTHBIX MTOTYPOBHSIX
HaJIM4YKe CBOOOIHBIX d-opOuTaieil y KOMIIEKCOOOpa3oBarTes (JKeesa)

a)
0)

r)

Sp3-rubpuM3aIms KaTuoHa skeesa
d3sp2-rubpuan3anus KaTHOHA JKeje3a
d2sp3-rubpuan3anys KaTHOHA JKeje3a
*Xenaramu xkese3a sSBISIOTCS
KaTajasa

MHUOTJIO0UH

XJ0podUILI

koOanamuH (BuTaMuH B12)
TreMOTJIOOUH U €ro MPOU3BOAHBIC

*He sBAst0TCA XenaTaMu Kesesa
Karajasa

xJI0poduILI

IIUTOXPOM C

nepoKcHuaas3a

koOanamuH (ButamuH B12)

# XenatoM KoOanbTa SIBISIETCS
Karasasa

XJI0poduILI

IIATOXPOM C

MePOKCHUIa3a

BuTamMuH B12

*Burtamun B12 (unankob6anaMuH)
uMeeT popMy OKTadIpa

uMeeT GpopmMmy TeTpasrapa

Y4acTBYET B MPOIECCE KPOBETBOPECHUS
B KadecTBE KOMIUIEKCOOOpa3oBaTens
KoOanbTa

B KauecTBe KOMILIEKCOOOpa3oBaTes
KoOanbTa

FEMCOJIEPKAINX ~ COCAUHECHUUN

HUMCECT

HUMCECT

TPEX3apsAHbIA  KAaTHOH

JNBYX3apsHbIA KaTHOH
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181. *Butamun B12 (mmankobaiamuH) B KadyecTBe KOodepMEHTa SBISETCS
NIEPEHOCUYUKOM
a) MEpKarTOTPyIII
0) TUAPOKCUI-UOHOB
B) METHJIBHBIX TPy
T) KaTHOHOB BOJOPOJA
1) CYIb(PTUAPUIIBHBIX TPYIII
182. *K mapymieHHI0 METaJUI0-TUTaHIHOTO TOMEOCTa3a MPUBOIUT
a) AePUIUT ICCECHITUATBHBIX MUKPOIJIEMEHTOB
0) M30BITOK 3CCEHIIMAIBHBIX MUKPO3JIEMEHTOB
B) AehUIIUT BEICOKOMOJIEKYJISIPHBIX OMOJUTAHIOB
r) Ie(UINAT JTUTAHI0B, KOHKYPHUPYIOIIUX C OWOIHTaHIaMu
1) W30BITOK JINTAHI0B, KOHKYPHUPYIOIMIUX C OWOIHTaHIaMu
183. # MoxkeT npUMEHATbCS NpH 3a00JICBAHUSX, CBSI3aHHBIX C H30BITOYHBIM
OTJIO)KEHHUEM COJICH KaJbIUsl B OpTaHU3ME
a) TeTaluH
0) meHTauH
B) TPWJIOH A
r) TpwioH b
1) TeTallMH-KaJbIIUN

9. IloBepXHOCTHBIE SIBJIEHUS. AJCOPOIMS
184. # IloBepxXHOCTHOE HATSHKEHHE — 3TO HM30BITOK CBOOOAHOW HHEPTUU Ha
CIMHUIIE
a) Macchl aicopOoeHTa
0) Macchl agcopOTHBa
B) 00béMa ancopOeHTa
r) o06béma amcopOTHBa
1) TUIOIIAIM TTOBEPXHOCTH pazzena ¢as
185. # IloBepXHOCTHOE HATsDKEHHE — ATO padoTa, HEOOXoauMas ISl CO3JIaHHUS
CTMHUIIBI
a) Macchl ajicopOeHTa
0) o0néMa ancopbenTa
B) IUIONIaJAN MOBEPXHOCTH aICOPOEHTA
) IJIOILIAIU MOBEPXHOCTH aicopOTHBa
1) TUIONIAM TOBEPXHOCTH pazzena ¢as
186. # IloBepxHOCTHOE HATSHKEHUE — 3TO CHIIA, JCHCTBYIOIAS HA AMHUILY
a) Macchl aJicopoeHTa
0) o0bEMma azcopOeHTa
B) TUIOIIAM TIOBEPXHOCTH aJIcOpOeHTa
') IJIOIMIAIU TOBEPXHOCTH pasnena a3
1) JUTMHBI TUHUHM, OTPAHUYMBAOIICH TUIONIAIb ITOBEPXHOCTH pasena ¢as
187. # IloBepxHocTHO-akTHBHBIE BemecTa (ITAB)
a) YMEHBIIIAIOT TUIONIA/bh IIOBEPXHOCTH pasjena ¢as
0) yBEIMUYMBAIOT TUIOMIA/Ih IIOBEPXHOCTHU pazfena ¢a3
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B)
r)
1)
188.
a)
0)
B)
r)

)
191.

YBEJIMYUBAIOT CBOOOHYIO MOBEPXHOCTHYIO YHEPTHIO
YMEHBIIAIOT TOBEPXHOCTHOE HATSKEHUE PACTBOPUTEIIS
YBEJIMYUBAIOT TIOBEPXHOCTHOE HATSKEHUE PACTBOPUTEIIS
# IloBepxHOCTHO-UHaKTUBHBIEC BemecTBa (I1V1B)
YBEJIMUUBAIOT TUIOLIAAL TOBEPXHOCTH pasnena ¢as
YMEHBIIAIOT CBOOOIHYIO TOBEPXHOCTHYIO SHEPTHUIO
YMEHBIIAIOT TOBEPXHOCTHOE HATSKEHUE PACTBOPUTEIIS
YBEJIMYHMBAIOT TIOBEPXHOCTHOE HATSHKEHUE PACTBOPUTENS
HE BIUSIOT HAa MIOBEPXHOCTHOE HATSHKEHUE PACTBOPUTEIIS
# K moBEepXHOCTHO-aKTUBHBIM BEUIECTBAM OTHOCATCS
caxaposa

dochomumnu bl

XJIOPUJI HATpUs

cepHas KUCJIoTa

TUAPOKCH]T HATPHSI

*K noBepXHOCTHO-MHAKTUBHBIM BEILIECTBAM OTHOCSTCS
CIIUPTHI

anbACTUIbI

dbocdonumnu bl

TUAPOKCH]T HATPUS

CepHasi KUCJIO0Ta

# B coorBerctBuM ¢ mnpaBuinoMm Jlokimo-Tpaybe  HamOombIe

MOBEPXHOCTHOM aKTUBHOCTBIO 00J1a7]a€T KUCJIOTa

a)
0)
B)
r)
1)
192.

YKCYCHast

MacIIstHas

MYypaBbUHAas

IIPONIMOHOBAs

BAJIEpUAHOBAs

*@DakTophl, BIUSIONINE HA TMOBEPXHOCTHOE HATSXKEHHE OWOJIOTHYECKUX

)I(I/II[KOCTCI\/JI OpraHu3mMa 4CJIOBCKa

JaBJICHUE
TeMIIepaTypa

IPHPOA PACTBOPHUTEIIS

MIPUPOJIa PACTBOPEHHBIX BEILIECTB

KOHIICHTPAIUs pPAaCTBOPEHHBIX BEIICCTB

*TIoHMXarOT MOBEPXHOCTHOE HATSHKEHUE PACTBOPHUTEIS

Oenku

caxaposa

TJIALEPUH

YKUPHBIC KHCIIOTBI

HEOPraHUYCCKHUE KUCIIOTHI

*He3HaunTeIbHO MOBHIIIAIOT TOBEPXHOCTHOE HATSHKEHHE PACTBOPHTEIIS
OenKku

caxaposa

TJIMIIEPUH
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) CIOXHBIE F3PUPDI
71) HEOPTaHUYECKUE KUCIIOTHI
195. # llpakTruecku HEe MEHSIOT TIOBEPXHOCTHOE HATSHKCHHUE PACTBOPHUTEIS
a) Oenku
0) caxapo3sa
B) IJIMIEPUH
I') CIOXKHBIE dPUPHI
1) HEOPTraHUYECKUE KUCIOThI
196. *IIpuMeHSIOT B XUPYPryuu B Ka4YeCTBE aHTUCEIITHKOB
a) anuonHsle [IAB
0) anuonnslie [11B
B) annonHsie [IHB
r) katuoHHele [TAB
n) xatuonusie [IMB
197. *B nunupHoM Oucioe  OHOJOTMYECKOM  MeMOpaHbl  (MCXonms U3
npenacrasienust 00 opuentanuu [IAB B HachllieHHOM aICOPOIIMIOHHOM CJI0€)
a) TOJIAPHBIC TPYNIUPOBKH HAMPABIICHBI BHYTPb
0) moJIApHBIE TPYNITUPOBKU HAMPABIECHBI HAPYKY
B) TOJISIPHBIE TPYNIUPOBKHU HAMPABIICHBI APYT K IPYTY
') YrIeBOJAOPOHbBIE paIUKAJIbl HAIIPABJICHBI BHYTPb
1) YTIEBOAOPOJHBIC PAUKATBI HAIIPABICHBI HAPYXKY
198. *AncopOuwsi ra30B Ha TBEPOM TEJIC 3aBUCUT
a) OT JaBJICHUSA
0) OT TeMIepaTypbl
B) OT NMPUPOJIbI aIcOpOEHTa
r) OT NpUPOJbI aicopOTHUBA
J1) OT BEJIMYUHBI YJIETbHOM MOBEPXHOCTH aJIcCOpOEHTA
199. # AncopOius Ha MOBEPXHOCTH pasjiefia TBEPAOE BEIIECTBO-KUIKOCTH HE
3aBUCHUT
a) OT JaBJICHUS
0) oT TeMIiepaTyphbl
B) OT MPUPOJIBI aJicopOeHTa
r) OT MPUPOJIbI aicopOTHUBA
J1) OT BEJIMYHHBI yISTLHOMN MOBEPXHOCTH aJICOpPOSHTA
200. *XemocopOIus xapakTepu3yeTcs
a) 00paTUMOCTHIO
0) HeoOPaTUMOCTHIO
B) HU3KOU CKOPOCTHIO
I') BBICOKOH CKOPOCTBIO
1) BBICOKOM TEIJIOTOM acopOIuu
201. # I'umpodoOHbIe ancopOCHTHI JIy4Ilie aacopOupyIoT
a) Boay (ra3)
0) Bomy (KHJIKOCTD)
B) aMMHuaK (ra3)
r) mertaH (ra3)
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1) XJOpOBOJOPO/ (Ta3)
202. # TuapodwibHble ancOpOEHTHI JIydllle  aACcOpOUpPYIOT  aJCcOpOTHB
(razoo0Opa3HbIif)
a) azor
0) BOIy
B) METaH
r) OeH3ol
1) KUCIIOPOJT
203. *B cooTBeTcTBHU C MPABUIOM H30MpATEIbHON aICOPOIIMN Ha TTOBEPXHOCTH
Honuma cepedbpa B OCHOBHOM aJICOPOUPYIOTCS
a) GTopUI-aHUOHBI
0) XJIOpUI-aHUOHBI
B) MOAUA-aHUOHBI
I') KaTHOHBI cepebdpa
J1) MOJIEKYJIbI Honua cepedpa
204. # B cooTBeTCTBUM C MTPaBUIIOM M30UpaTEIbHON aIcCOPOLIMU HA TTIOBEPXHOCTH
Honuaa cepedpa B OCHOBHOM aJICOPOUPYIOTCS
a) ¢GTopu-aHUOHBI
0) XJIOpUJI-aHUOHBI
B) KaTHOHBI cepedpa
I') MOJIEKYJIbI Hoauaa cepedpa
1) BCE MEPEUNCIICHHbIE aHUOHBI
205. # B coOTBETCTBUU C MPaBUJIOM M30MPATEIHHON aICOPOIMH Ha TIOBEPXHOCTH
Hoauaa cepedbpa B OCHOBHOM aICOPOUPYIOTCS
a) (TopuI-aHUOHBI
0) XJIOpUI-aHUOHBI
B) MoAuA-aHWOHBI
I') MOJIEKYJIbI Hoaua cepedpa
J1) BCE MEPEUYNCIICHHBIC aHUOHBI

10. Xumuyeckue cBOCTBA M OMOJIOTHYECKAS POJIb OMOT€HHBIX 3J1eMEHTOB
206. # B opranu3me uenoBeKa COACPIKUTCI XUMHUUIECKUX DIIEMEHTOB
a) Ooisee 40
0) 6osiee 50
B) Oomee 60
r) 6onee 70
1) 6onee 80
207. *Ilo cremneHU Ba)KHOCTU JIJIsi TIPOIIECCOB >KU3HEACITEILHOCTH XUMHUYECKHE
DIIEMEHTBI JACISATCS Ha TPYITITHI
a) OMOTeHHBIC
0) MUKpPOOHOTCHHBIC
B) MaKpOOMOTEHHBIC
I') YCIOBHO OMOT€HHbIE
1) AJEMEHTBI, OMOJIOTUYECKAs POJIh KOTOPBIX HE BBISICHEHA
208. # CopgeprxkaHre OMOTEHHBIX XUMUYECKUX DJIEMEHTOB B OPTaHU3ME YeJIOBEKa
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a) 6omee 20
0) 6osee 30
B) Ooinee 40
r) 6onee 50
1) 6omee 60
209. *K OMOTeHHBIM AJIIEMEHTaM HE OTHOCSTCS
a) XaJbKOT'CHBI
0) MHEPTHBIE Ta3bl
B) BJIEMEHTHI 4 epuoaa
T) 3JIEMEHTHI 5 epuoaa
1) 3JIEMEHTHI 6 Iepuoaa
210. *TIpsimasi 3aBUCUMOCTH MEXAY COACpPNKAHHEM B OpraHH3ME YelIOBEKa U B
3eMHOU KOpPE Y XUMUYECKUX IJIEMEHTOB
a) O
0) Cl
B) Fe
r) C
1) N
211. *HemnpomnopIMoHAIbHO HU3KOE COJIEp’KaHME€ B OpraHU3ME 4YeslOBeKa, I10
CPaBHEHUIO C UX KOJIMYECTBOM B 36MHOU KOPE Y XUMUYECKUX IJIEMEHTOB
a) Si
o) Cl
B) Fe
r) C
x) N
212. *HemnpomopIimoHAIEHO BBICOKOE COJACp)KaHWE B OpraHM3ME YeJIOBEKa, IO
CPaBHEHUIO C UX KOJIMYECTBOM B 36MHOM KOPE Y XUMUYECKUX DJIEMEHTOB
a) O
0) Cl
B) Fe
r) C
x) N
213. *Knaccudukamuss OMOTEHHBIX SJIEMEHTOB I10 COJICPKAHUIO B OPTraHU3ME
YeJioBeKa
a) MakpoOHOTreHbIe
0) onMMroOuoreHsbIe
B) MUKpPOOHOTEHBIE
r) yJIbTpaMaKpOOHOTEHbIE
J1) OpraHOTEHbI
214, *Knaccudukaiys OMOTEHHBIX 3JIEMEHTOB MO (DYHKIIMOHATLHON POJTU
a) OpraHoOreHbI
0) MakpoOHOreHbIe
B) OJIMTOOMOTEHBIC
I') MHUKPOOMOTEHbIE
J1) 3JEMEHTHI SJIEKTPOJIUTHOTO (hOoHA
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215. # MakpoOHuOTeHHBIE PJIEMEHTHI HAXOISITCSI, B OCHOBHOM, B TIEPHOJIaX
a) 2-3
0) 3-4
B) 4-5
r) 3-5
1) 4-6
216. # OnuroOGMOTEeHHBIC JIEMEHTHI HAXOATCS B TIEPHOIaX
a) 2-3
0) 3-4
B) 4-5
r) 3-5
n) 4-6
217. # MukpoOHOTEHHBIC AJIEMEHTHI HAXOIATCS, B OCHOBHOM, B TIEpHOaX
a) 1-3
0) 1-4
B) 2-3
r) 3-4
1) 4-5
218. # OpraHoreHsl HaXO/IATCA B IEPUOANUECKON CUCTEME B IMeprUoaax
a) 1-2
0) +1-3
B) 1-4
r) 2-3
n) 3-4
219. # Kanpiuii comepXUTCsl B KOCTHOM TKaHW, B OCHOBHOM, B BUJIC COCTMHCHUS
a) docdar kanpus
0) runpodocdat KaabIus
B) ruapokcodocdat Kaablus
r) ruapokcoandocdaT KaabIus
1) ruapokcorerpadocdaT KaabIus
220. *HepacTBopuMbIC B BOJIE COSIUHEHUSI MarHUs U KaJbIUsl, COJACpKaIuecs B
OpraHu3Me
a) XJIOPUIBI
0) dochats
B) OKcalaThbl
r) auruapodocdaTsl
1) TUAPOKAPOOIIHATHI
221. # XuMHYECKOE CXOJCTBO BHYTPHM NHapbl MOHOB HATPHUS M Kallds, a TakKkKe
MarHus ¥ KaJbIus 0OBbSICHICTCS
a) pAacIoJOKEHUEM B OJHOU TPYIITIe
0) pacmoyIoXXeHUEM B OJTHOM MOATPYIITIE
B) WX OJMHAKOBOU THJIPATUPYIOIIEH CIIOCOOHOCTHIO
T') OJAMHAKOBBIM CTPOEHUEM WX BAJICHTHBIX MOypOBHEU
J1) OAMHAKOBOM TIOTHOCTHIO X MOJIOKUTEIBHOTO 3apsiaa
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222. *Pa3nas OMOposib KATUOHOB HATPUs U Kajus, a TAaK)KEe MarHUs U KaJblus B
npejenax Kaxaou mapbl 00ycioBIeHa OTIMYHEM
a) WX paJiNyCcoB
0) XMMHUYECKHX CBOMCTB
B) B KOJIMYECTBE AJICKTPOHOB
I') B KOJMYECTBE BAJICHTHBIX JICKTPOHOB
J1) B IUIOTHOCTH IOJIOKHUTEIBHOTO 3apsijia
223. *OcHOBOM OHMOJIOTMYECKOTO ACHCTBUS OONBIIMHCTBA MOHOB 3CCEHIIMAILHBIX
mMukpo3aemerToB-metaimios (Cr, Mn, Fe, Co, Cu, Zn, Mo) siBiisiercst
a) BBICOKAs XMMHUYECKas aKTHBHOCTD
0) KHCIOTHO-OCHOBHBIE MTPEBPAILICHUS
B) CKJIIOHHOCTH K KOMITJIEKCOOOpa30BaHHIO
I') OKHCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIC CBOMCTBA
1) HaJIM4KUe OOJIBIIOr0 KOJIUYECTBA AJIEKTPOHOB HAa BHEIITHEM YPOBHE
224. # He sBnsgeTcs 3cCEHIMAIIBHBIM MHUKPOAJIEMEHTOM JJIsl OpraHru3Ma 4eIoBeKa
a) V
0) Cr
B) Mn
r) Fe
1) Co
225. # DcceHIManbHBIA MHUKPODJIEMEHT, MPOSBIAIOMIMNA B  COCIUHEHUSIX
OpraHu3Ma 4eJOBeKa CTENEHU OKUCIeHUS +1 u +2
a) Cr
06) Mn
B) Fe
r) Co
1) Cu
226. *DcceHIUMaIbHBIE  MHUKPOSJEMEHTHI, TMPOSBIAIONIME B  COCIMHEHUAX
OpraHM3Ma 4YeJIOBEKa CTENEHU OKUCICHUS +2 u +3
a) Cr
0) Mn
B) Fe
r) Co
n) Cu
227. # DCCEHIMAIBHBIH MHKPOIJICMEHT, TPOSBISIONHMA B  COCAMHCHHUIX
OpraHM3Ma YeJIOBEKA CTENEHN OKUCIICHUS +5 1 +6
a) Cr
0) Mn
B) Fe
r) Co
n) Mo
228. *llpuumHbBl CTAOMIM3AIMKA HU3KO3apPSAIHBIX KATHOHOB ACCEHIIMAIBHBIX
mukposemerToB (Cr, Mn, Fe, Co, Cu) B opranusmMe demoBeka
a) B3aMMOJICHCTBHUE C JIUTaHAAMU
0) HaTU4YUe CUIBLHBIX OKUCIUTEICH
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B) OTCYTCTBHE CHJILHBIX OKHCITUTEICH

I') HaJIWYUE CUIBHBIX BOCCTAHOBUTENIEH

1) OTCYTCTBHE CUIIbHBIX BOCCTAHOBHUTEIICH
229. *I'maBHbBIC PYHKIIUM COCTUHEHUH jKele3a B OpraHu3Me YeJIOBeKa

a) 3aluTHas

0)
B)

OydepHas
CTPYKTypHast

I) TpaHCIOpPTHasA
1) KaTaJTuTH4YecKas

11. IlucniepcHble cucTeMbl: KJaccu(pukauusi, CBOKCTBA,

230.

OYHCTKA
# CreneHpb JUCTIEPCHOCTU — 3TO BEJIMUUHA

a) paBHas pa3Mepy YacTHIL
0) paBHas panycCy 4acTHIl
B) paBHas JUaMETPy YaCTHI]

r)

1)

2)

1)

oOpaTHasi paJinyCy 4acTHIL

oOpaTHasi AMaMETPy YaCTHII

# EnHUIA U3MEPEHUs CTENEHU JUCTIEPCHOCTH
M

cM

MM

I/™m

1/Mm

*Kraccbl MUKPOTETEPOTEHHBIX (IPpyOOAUCIIEPCHBIX) CUCTEM
AMYJIBCUU

KOJUTOUJIBI

CyCIEH3UU

UCTUHHBIE PACTBOPHI

KOJUIOUIHBIE PACTBOPBI

*B rpynimy 1103051€i BXOAUT

xJ1e0

TyMaH

MOJIOKO

moMOup

CIIMBOYHOE MAacJjio

# He MoeT ObITh T€TEPOreHHOM TOJNBKO IUCIIEPCHAsl CUCTEMA
ras/ras

’KHJIKOCTB/Ta3

TBEPJI0€ BEIIECTBO/Ta3

ra3/’>KuJKoCTh

KUIKOCTB/KUIKOCTh

MnoJIy4eHmue,

235. # Bua aucnepcHbIX CHCTEM, HaXOIAIIMXCS B OOJBIIOM KOJHYECTBE B
OMOJIOTMYECKNX 0OBEKTAX, B YACTHOCTH B OPraHU3ME YeJIOBEKa

a)

r/T
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0) x/T
B) I'/K
r) XK/K
1) T/X

236. *B OHOJOrMYECKUX >KHAKOCTAX OpraHu3Ma

CTETICHH JUCTIEPCHOCTH HAXOMSATCS
a) XOJIECTepUH

0) okcajatr KaJablus

B) cynbdaT KaabIus

r) ¢docdar KanpLuus

n) muruapodocdaT KaabIus

237. *B OWONOTHYECKHX JKHUIKOCTSX OpTaHU3Ma

CTETICHU JTUCTIEPCHOCTH HAXOSATCS
a) Oenku
0) TJIMKOTeH
B) (docdar kanpuus
r) cyinbdaT KajabIus
1) nuruapodocdat KaabIys
238. *KomnouaHbie pacTBOPHI
a) TOMOTEHHBI
0) reTeporeHHbl
B) TEPMOJMHAMHYECKH YCTOWUNUBBHI
T') TEPMOJMHAMHYECKH HEYCTONIHMBBI
1) UMEIOT pa3mep yacTul MeHbe 10 Mkm
239. # KomnouaHble pacTBOPHI
a) 1o(OoOHBI
0) TOMOTCHHBI
B) TEPMOJMHAMUYECKH YCTOMYUBBI

F) OTHOCATCA K MUKPOI'CTCPOICHHBIM CUCTCMaM

J1) BEpHBI BCE OTBETHI
240. *KomnouaHsie pacTBOPHI
a) TIPO3payHBI
0) mpoxonAT yepe3 OyMaXKHbIN QUIBTP
B) HE NPOXOJAT yepe3 OyMaKHbIN QUIbTP

YCJIOBCKAa B KOJ'IJ'IOI/II[HOﬁ

YeJIOBEKAa B KOJUIOWIHOU

I') MPOXOAAT Yepe3 MOJYyNPOHUIIAEMYI0 MEMOpaHy (TepraMeHT, KOJUIOAUMA U T.

a.)

1) HE TMPOXOAT Yyepe3 MOTYIIPOHUIIAeMYI0 MeMOpaHy (MepraMeHT, KOJUIOUN U

T. 1.)

241. *CrapeHue KOJUIOUIOB OpraHu3Ma COIPOBOXKIACTCS

a) UX YIUIOTHEHHEM

0) CHIKEHUEM X TUIOTHOCTU

B) CHIKEHHUEM 3JIACTHYHOCTH

I') IMOBBIIIEHUEM 3JIACTUYHOCTH

1) HapyILIeHUEM MTPOHUIIAEMOCTH MEMOPaHBI
€) yJlydllIeHHEeM IPOHUIIAEMOCTH MEMOpaHBI
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242. * CrapeHue KOJUIOUIO0B OPTaHU3Ma COMPOBOKIACTCS
a) CHUKEHUEM CIIOCOOHOCTH CBSI3bIBATH BOY
0) TOBBILLIEHUEM CITIOCOOHOCTH CBSA3BIBATH BOILY
B) YMEHBIICHUEM CTEICHU TUpaTallii YacTHUIL
I') YBEJIMYECHHUEM CTETICHU TUApaTaIUU YACTHUI]
1) YIyYIIEHHEM MPOHUIIAEMOCTH [IUTOIIa3Mbl
€) HapyluIeHUEM IMPOHUIIAEMOCTH IIUTOIIIa3MbI
243. *YcnoBus MoNydyeHHUs 30511 KaHU(OIW M3 HCTUHHOTO PAcTBOpa METOJIOM
3aMEHbI PaCTBOPUTEIIS
a) aucriepcHas ¢asa Mmioxo pacTBopumMa B BOJE
0) nucriepcHast haza XOpoIllo pacCTBOPUMA B BOJIE
B) 00a pacTBOPHUTEIIA IJIOXO CMEIIMBAIOTCA APYT C IPYrOM
r) 00a pacTBOPUTEII XOPOIIO CMELIIMBAIOTCS IPYT C APYTOM
1) 00bEM UCTUHHOTO PACTBOPA HAMHOT'O MEHbIIIE 00bEMA BOJIbI
244, *YcnoBus NOTydeHUs 30714 M0 peaKkIuu oOMeHa
a) BBICOKAsl KOHIIEHTPAIIUS UCXOHBIX PACTBOPOB
0) HEBBICOKAsi KOHIIEHTPAIIUS UCXOTHBIX PACTBOPOB
B) U30BITOK OJTHOTO U3 PEareHTOB
I') SKBUBAJICHTHBIC KOJUYECTBA PEareHTOB
1) Hajgu4ue cTabuiau3aropa
245. # DneKTpOTEepPMOIMHAMUYECKAN TTOTSHITHAT BO3HUKACT Ha TPAHUIIC
a) sApa co BCEMHU MTPOTUBOUOHAMU
0) sapa ¢ npotuBoroHaMU JU(pPy3HOTO CIIos
B) s/ipa C MPOTHUBOMOHAMH aJICOPOIIMOHHOTO CIIOS
I) TpaHyJibl C MPOTUBOMOHAMHU TUPDY3HOTO CIIOS
1) TPaHyJbl C IPOTUBOMOHAMH aICOPOIIMOHHOTO CIIOS
246. # ]J[3eTa-nmoTeHIIMAl BO3HUKACT HA TPAHUIIC
a) sipa co BCEMHU MPOTUBOUOHAMU
0) siapa ¢ mpotuBoroHaMu U y3HOTrO CIos
B) sipa C MPOTHBOMOHAMH aJICOPOIIMOHHOTO CIIOS
I') TPaHyJbl C IPOTUBOMOHAMU AUQP(HY3HOTO CIOS
1) TpaHyJbl C TPOTUBOMOHAMU AJCOPOITMOHHOTO CIIOSI
247.# TloTeHImanonpeAensoNe HWOHbI MPU TOJYYSHUH 30JI1 peaKiue
B3aMMOJICUCTBHS U30BITKA HUTpaTa cepedpa ¢ HOIMI0M Kaaus
a) Moaua aHUOHBI
0) HUTpaT-aHUOHBI
B) KaTHOHBI Kaus
I') KaTHOHBI cepedpa
1) JI0ObIe MOHBI, HAXOIAIINECS B U30BITKE
248.# IloTeHIUManoNpeaensoNe WOHbI MNP TOJYYCHUH 30JI1 peakiuein
B3aMMOJICUCTBHS HUTpaTa cepedpa ¢ M30BITKOM HOuIa KaTus
a) WOJIMJ aHUOHBI
0) HUTpAT-aHUOHBI
B) KaTUOHBI Kalus
I') KaTHOHHI cepedpa
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1) T00bIe HOHBI, HAXOIAIIHECS B U30BITKE

249. # IIpoTMBOMOHAMHU MPU MOITYUYEHUH 307151 peakluen B3auMoAeHCTBUS U30bITKA

HUTpaTa cepedpa ¢ HOauIOM Kaus Oy IyT
a) KaTHOHBI KaJIHsI

0) kaTHOHBI cepedpa

B) WMOIU]] aHUOHBI

I') HUTpaT-aHHUOHBI

1) JTF0ObIe HOHBI, HAXOAIINECS B U30BITKE

250. # TIpoTuBOMOHAMU TIPH TIOJTYYCHHUH 307151 PEAKIME B3aMMOICHCTBHS HUTpaTa

cepebpa ¢ n30BITKOM Hoauaa Kanus OyayT
a) KaTHOHBI KaJlus

0) KaTHOHBI cepedpa

B) MOJU] aHUOHBI

I') HUTPAT-aHUOHBI

1) 00bIe MOHBI, HAXOIAIIHNECS B U30BITKE

251. # I'panyna 3075 MOJTYYEHHOTO peaKklMel B3auMOJEHCTBUSA M30BITKA HUTpaTa

cepedpa ¢ HoauI0M Kalus

a) HeUTpasibHA

0) oTpuIaTeabHa

B) IOJIOXKHUTCIIbHA

I') UMEET 3aps/l B 3aBHCHUMOCTH OT IPUPOIBI CTaOMIN3aTOpa
1) UMEET 3aps/l B 3aBUCHUMOCTH OT KOJIMYECTBA CTAaOMIIN3aTopa

252. # I'panyna 30515 MOTYYEHHOTO PEaKIMEe B3aUMOJICHCTBHUS HUTpaTa cepedpa ¢

N30BITKOM HOOHIA KaIWs

a) HEUTpaJibHa

0) oTpuIaTeIbHA

B) MOJIOKHUTEIbHA

r') UMeEET 3aps/ B 3aBUCUMOCTH OT IPHUPOJIbI CTaOMIIM3aTOpa

1) UMEET 3apsJi B 3aBUCUMOCTH OT KOJIMYECTBA CTa0MIHN3aTOpa
253. # AnmapaT UCKyCCTBEHHAs IMOYKa OCHOBAH Ha MPUHITUTIC

a) Jauanusa

0) aneKkTpoanann3a

B) KOMIICHCAIIMOHHOTO JUaIN3a

r) auddy3un

n) yiabTpaduibTpanuu

12. YeToitunBoCTh M KOATYJISIIMSA JUCIEPCHBIX CHCTEM
254. # KuHetuueckasi yCTOHYMBOCTb — 3TO YCTOMUHUBOCTD 30J1€H

a) K CHHEPE3UCy

0) K menTu3auu

B) K KOAryJsiuu

r) K KoallepBaluu

1) K CeAMMEHTAIIUU
255. *®akTopbl KWHETUYECKON YCTOMYHUBOCTH 30J1€H

a) HaJIM4YME CTa0MIM3aTopa
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0)
B)
r)
1)
256.

OpOYHOBCKOE JIBIDKCHUE

OJTHOMMEHHBIH 3apsi/] YaCTHIL

OIIPEICIICHHBIN pa3Mep YaCTHIL

HAJIMYHE COJIBBATHOM 000JIOUKH

# TloTeps KOJUIOMIHBIMH CHUCTEMaMH KHHETHUYCCKOM

IMPpUBOAUT K

)

KOaryJisiiuu
MENTH3AIIH

ceIMMEHTAIUN

SIBHOW KOAryJISIIAN

CKPBITOU KOAryJIsIAN

# CenuMeHTAIIMECH HA3BIBACTCS

nepexo] TBEpaoH (a3bl B pacTBOP

yMEHBIIICHHE CKOPOCTH AU dy3uun

00BbeIMHEHNE KOJUIOUIHBIX YaCTHII

yMeHbIIIeHUE (GUITbTPAIIMOHHON CIIOCOOHOCTH

ocakJIcHUE TBEP0H (a3bl KOJJIOMIHOTO pacTBOpa

# ArperatuBHas yCTOMYMBOCTb — 3TO YCTOMYHMBOCTBH 30JI€H K
CHUHEPE3UCY

TIeNTU3AIuU

KOAaryJISAIHAH

KOallepBaIiH

ceIMMEHTAIUN

YCTOMYUBOCTHU

259. # IlpuumMHON arperaTMBHON HEYCTOWYMBOCTH KOJUIOMJHBIX PAcCTBOPOB
SABJISIETCS

261.

reTepPOreHHOCTh CUCTEMBI
3aps]l KOJUIOUHBIX YaCTHII

a7ICOPOIIMOHHO-COJIbBATHBIN (DaKTOp

J0CTATOYHO OOJIBIION pa3Mep YacTHIL

BEJIMYHMHA YCIbHOU MOBEPXHOCTU YACTHII

*®DakTopbl arperaTUBHON YCTOMYMBOCTH 30JI€H

HaJIM4ue CTabmiIn3aTopa

OpOYHOBCKOE JIBUKECHHUE

OJIHOMMEHHBIH 3apsij YacTHUll

ONpeeNeHHbIA pa3Mep YacTHII

HaJM4Ke COIbBATHON 000JI0UKHU

# lloTreps KOJIOMOHBIMA CHUCTEMAMHM arperaTUBHOM

IIPUBOAUT K

a)
0)
B)
r)
1)
262.

a)

NenTU3auu
KOAryJsiuu

CEeIMMEHTAIuU

SIBHOW KOAryJIsIIAN

CKPBITOU KOAryJIsIAn

# Koarynsiuei Ha3bIBaeTCs
yMEHBIIIEHUE CKOpocTu auddy3un

YCTOMYHUBOCTH
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269.

nepexo] TBepaoi (ha3bl B pacTBOP

00beIMHEHUE KOJUIOMIHBIX YaCTHUIL

yMeHbIIeHUE GUIbTPALIMOHHON CIOCOOHOCTH

OCaXKJIeHHE TBEPAOH (pa3bl KOJJIOMIHOTO PacTBOpa

*TIpu Koaryasmuu

YUCJIO YaCTUL] YMEHBIIAETCA

YUCJIO YaCTHIL] YBEIIMUYUBACTCA

pa3Mep 4acTHIL] YMEHbIIAETCS

pa3Mep 4acTHI] yBEIUUMBAETCA

LBET KOJUIOUJHOTO PacTBOpPA UCUE3AET

*KoimoniHbIe pacTBOPBI

KMHETUYECKH YCTONYHBBI

KHMHETUYECKH HEYCTONYHUBBI

arperaTuBHO YCTOWYUBBI

arperaTUBHO HEYCTONYMBBI

# Jlo6aBiieHuE 3IEKTPOIUTA K KOJUIOUAHOMY PacTBOpy (30I110)
CHWKAET /13€Ta-MOTEHLINAJ TPAHYJIbI

HE MEHSET A3€Ta-NOTCHIMAJ IPAHYJIbI

NOBBIIIAET A3€Ta-NOTEHIMAJ IPAHYJIBI

BJIMSIET HA CBOMCTBA 30J151 B 3aBUCUMOCTH OT IIPUPOJIBI 30JI
BIIMSIET HA CBOMCTBA 30151 B 3aBUCUMOCTH OT MPUPOJIBI DJIEKTPOIUTA
*B pe3ynbTare CKphITOM KOAryJIALHH

N3€Ta-MOTEHINAN TPAHYJIbI CHUYKAETCS

N3€Ta-MOTEHIMAN TPAHYJIbI HE MEHAETCS

N3eTa-MOTEHINAN IPAHYJIbl YBEITUUUBACTCS

KOJUIOMIHBIE YACTULIbI HE OOBEIUHSIIOTCS

OPOUCXOAUT OOBEAMHEHNE KOJIOMIHBIX YaCTHII

*[Ipu sBHOM KOAryJsIIUN

N3€Ta-NMOTEHIMAJ TPAHYJIBI CHUYKAETCS

N3€Ta-NMOTEHIMAJ IPAHYJIBI TOBBIIIAECTCS

OPOUCXOAUT OOBEAMHEHNE KOJIOMIHBIX YaCTHIL

KOJUIOUIHBIA PACTBOP MYTHEET WIIA U3MEHSET OKPACKY
TBEpAas (a3a KOJUIOMAHOIO PacTBOpa BHINAAAET B OCAJIOK

# IIpaBuno Ulyneue-I"apau onpenensier BIMSHAE HA TPOLECC KOATYIISIIIAN
TEeMIIepaTypbl

ANEKTPOJIUTOB

HEAJIEKTPOJIUTOB

ANEKTPUUECKOTO MOJIst

ANEKTPOIUTOB U HEIJIEKTPOJIUTOB

# IlepBas wacte mpaBwia lyneue-I'apau: KoaryaupyroomuM JIeHCTBHEM

00J1a/1a10T

a)
6)
B)
r)

HOHBI JJICKTPOJIUTA

AHHUOHBI 3JICKTPOJINTA

KaTHUOHBI 3JICKTPOJINTA

HOHBI JJICKTPOJUTA, UMCIOIINC 3HAK 3apsa]g TaKoOM JKC, KaK Yy 3apsaa rpaHyJibl
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WOHBI D3JICKTPOJINTA, MMEIOIIME 3HAK 3apsa NPOTUBOIIOJIOXKHBIA 3apsay
I'PAHYJIbI

*TIpu 1o0GaBIeHUH AIEKTPOJIUTA K KOJUIOUTHOMY PACTBOPY

YMEHBIIAETCS A3€TA-MIOTEHIINA TPAHYJIbI

YBEJIMYUBACTCS A3€TA-IOTCHIINAN TPaHYJIbI

IPOUCXOIUT CxaTUE AUPEGY3HOTO CIOs

IPOUCXOJIUT paciupernre Auddy3HOoro cios

CKOPOCTb KOAryJsillMi YMEHbBIIIAETCS

CKOPOCTh KOAryJISILIUU YBEIINYUBACTCS

A Ilpm  pgobGaBiaeHUM  SIEKTPOIUTA K  KOJUIOMJAHOMY  pPacTBOpY

MMOCJICAOBATCIIbHO IMTPOUCXOAUT

a)
0)
B)
r)
1)

e)

cxatue nuddy3HoTo CIIos

YMCHBIIICHUE J3eTa-IOTCHIINAJIA TPaHYJIbI
YBEIMYCHUE CKOPOCTH O0BEINHEHHSI YaCTHUI]
KOATyJISIIHS

CeIMMEHTAITUS

TETITH3AIUS

K) pactpenue quddy3Horo cios

3)
272.

YBEJIMUYCHUE J13€Ta-II0TCHIMAJIA TPAHYJIbI
# Bropas uacte mnpaBuna Illyneue-T'apau: dem Oosbllie 3apsji HOHA-

KoaryJsiHta TeM

a)
0)
B)
r)
)
273.

OBICTpEE MPOUCXOAUT KOATYJISLIHS

OBICTpEE MPOUCXOAUT CEAUMEHTALIUS

MEHBIIIE €r0 KOaryJupyrolasi cCliocoOOHOCTh

0o0JIbIIIE €T0 KOaryJupyoias CiocCOOHOCTh

00JIbIIIE MOPOrOBasi KOHLIEHTpALUs JOOABIEHHOTO AJIEKTPOIUTA

# Tperbs wacte mnpaBuna [lynbne-I'apau: 1pu OJWHAKOBBIX 3apsaax

OOIBIINM KOaryJImpyromum HeﬁCTBHCM 06HaHaIOT HOHBI-KOAI'yJIIHTBI

a)
6)

275.

C MEHBILIUM PATUYyCOM
¢ OOJIBIINM PaTUyCOM

BXO/ISIIIIME B COCTAB CIA0BIX IEKTPOIUTOB

BXOJISIIIIME B COCTAB CUJIbHBIX 3JIEKTPOJIUTOB

BXOJAILME B COCTAaB IEKTPOIUTOB CPEHEN CUIIBI

# IlenTu3auus - 3TO Mpoiecc 0OpaTHBIN

CUHEPE3UCY

KOaryJisiiuu

KOallepBaluH

ceAMMEHTAIMU

acTabuin3anuu

# B OMONOTrMYecKUX KUAKOCTIX OpraHu3Ma 4esoBeKa KOJUIOMIHAs 3alluTa

OCYLIECTBISAETCS

a)
6)
B)
r)

KUpaMHU
Oenkamu

XOJIECTEPHUHOM

KOJUTOUTHBIMH pacTBopamu docdaTa KaabIus
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)
276.

KOJUIOMJHBIMU PACTBOPAMU HEOPTAHUYECKUX COEAUHEHUIM
*KomtougHass 3ammMra B OpraHM3Me 4ejioBeka HeoOxoauma ISt

MoAACP KaHKA BO B3BCHICHHOM COCTOAHUN

a)
0)
B)
r)

1)

XoJiecTepuHa
KareseK JXupa

MaKpPOMOJIEKYJ OETTKOB

TUAPOPUIBHBIX OHOIIOTMMEPOB
KOJUTOMJIHBIX PacTBOPOB (hocdaTa KanbLuus

13. PactBopsl BMC. CBoiicTBa OMONOJIMMEpPOB

2717.

*IIpupoIHBIMU BBICOKOMOJEKYJISIPHBIMU COEIUHEHUSAMH (OHOIOJIMMEpPaMH)

ABJIAOTCA

a)
0)
B)
r)
1)
278.

KUPBI
Oenku

YIJIEBOBI

IIOJIMCAaXapUIbI

HYKJIEUHOBBIE€ KHCIJIOTHI

# llpyunHa BBICOKOM TEPMOAMHAMUYECKON YCTOWYMBOCTH PacTBOPOB

O€EJIKOB

a)
0)

r)

280.

MOIIIHAsI TUJPATHAS 000JI0UKa

HaJu4ue 3apsiia y OETKOBBIX YaCTHUIL

OTCYTCTBHUE 3apsiia y OEIKOBBIX YaCTHUI

HaJM4KE YETKO BBIPAKEHHON OBEPXHOCTH pa3iesia C paCTBOPUTEIIEM
OTCYTCTBUE YETKO BBIPAKEHHON MOBEPXHOCTH pa3jieia C paCTBOPUTEIIEM

# OCHOBHBIM (PAKTOPOM YCTOMUHUBOCTH PACTBOPOB OCIIKOB SIBJIACTCS
HEOO0JIBIION 3apsi] OCIKOBON YaCTHUIIbI

3HAUUTEIBHBIN 3apsi O€JTKOBON YaCTUIIBI

MOIIIHAsI COJIbBaTHas (TuaApaTHas) 000104YKa

pasMep 4acTHll, MEHBIINN, YEM Y KOJUIOUIHBIX PACTBOPOB

pa3Mep 4YacTull, CONOCTaBUMBIM C pa3MepaMH 4YacTHUI] KOJIOMIAHBIX
pacTBOpOB

*Hanuure MOIHON THUAPATHON OO0OJOYKH BOKPYT OEIKOBOW YaCTHUIIBI B

OpraHu3mMe 4CJIOBCKaA O6YCJ'IOBJ'I€HO

MIETITUHBIMH CBS3SIMHU
OOJIBITTM KOJIMYECTBOM THAPODUIBHBIX (DYHKIIMOHATBHBIX TPYIITT

HaJUYMEM YETKO BBIPAKCHHOW TTOBEPXHOCTH pa3zielia ¢ PaCTBOPUTEIEM
OTCYTCTBHUEM YETKO BBIPAKCHHOHN TTOBEPXHOCTH pa3ieiia C paCTBOPUTEIIEM
pa3MepoM 4YacTHIl, COIOCTAaBHMBIM C pa3MepaMH YacTHI] KOJUIOHIHBIX
pacTBOpPOB

# benku sSBIAIOTCA

AIEKTPOTUTAMHU

noymaMQoIuTaMu

MTOJTUAJIEKTPOJIUTAMHA

MOJIMAIEKTPOJIUTAMHA OCHOBHOTO THIIA

MOJIUAIEKTPOJIUTAMU KUCJIOTHOTO THIIA
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282. # Yactuupsl Oenka B pacTBOPE UMEIOT MOJOKUTENbHBIN 3apsl, €Cliu
a) pH menbiie 7
0) pH Gosnbiie 7
B) pH paBen 7
r) pH mensme UOT
n) pH 6onbmie DT
283. # Yactuupl 6eKa B paCTBOPE UMEIOT OTPHUIIATEIbHBIN 3apsi, eClin
a) pH Menbiie 7
6) pH Gonpire 7
B) pH pasen 7
r) pH menpme DT
n) pH 6ompme UDT
284. # Yactunpl 6emka B pacTBOpPE HEUTPATBHBI, €CITU
a) pH paBen 7
0) pH npumepHo paBen 7
B) pH paBen DT
r) pH mensie UDT
n) pH 6onbme DT

285. # OnkoTuueckoe JaBJICHUC — 3TO 4aCTb OCMOTHYCCKOI'O AABJICHHS ITIJIa3MbI

KpPOBH, CO37[aBa€MO€e
a) COJISIMU
0) >Kupamu
B) Oelkamu
r) yrjieBojamu
1) BCEMH DJIEKTPOJIUTAMHU
286. *BpicanmBaHUIO CIOCOOCTBYIOT yCIOBHS
a) pH paBusiercs DT
0) pH ne paBusercs UDT
B) HM3Kas TeMIieparypa
r') BBICOKas TeMIlepaTypa
J1) MOHBI C HU3KOM CTENEHBIO THApPATAIIUN
287. *BpicanuBaHUIO CIIOCOOCTBYIOT YCIOBUS
a) pH ne paBusercs UOT
0) MOHBI C HU3KOM CTENEHbIO TUApPATAIINU
B) WOHBI C BEICOKOU CTETICHBIO THApPATAIINN
T') BOJOOTHHUMAFOIIHE HEIJICKTPOIUTHI
1) TIIOXO TUIAPATHPYIONTAECS HEAJICKTPOIUTHI

288. # BpICOKOW CTeNeHbIO THUApaTallid o00JaJal0T HMOHBI, HAaXOASIIUECS B

PsIMOM JIMOTpOIHOM psiny ["odmeiicTepa mexay
a) dropua- u o aHKOHAMHU

0) cynb(dar- 1 HUTpaT-aHHOHAMH

B) cynbdart- u XJIOpHUI-aHHOHAMU

T') HUATpaT- U TUOIMAHAT-aHUOHAMH

1) XJIOPHUI- U THOIIMAHAT-aHHOHAMU
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289. # Beicokoit  amcopOupyromeii  CmocoOHOCThIO — 00JamaroT
HaXOSIIMECs B IPSIMOM JIHOTpOITHOM psiay [ odmericTepa Mexmy
a) dropua- u oau1 aHHOHAMHU
0) cynbbar- 1 HUTpaT-aHHOHAMH
B) cynb(har- U XJIOpUI-aHHOHAMHU
I) HUTpaT- U THOIIMAHAT-AaHHOHAMHU
1) XJIOpUJ- U THOIIMAHAT-aHHOHAMU
290. # HamOosee CHIBHBIM BBICATUBAIOIINM JICHCTBHEM O0JIaIaf0T
a) HUTpAT-aHUOHBI
0) dbTopuI-aHUOHBI
B) XJIOPU/I-aHUOHBI
r) cynb(haT-aHUOHBI
1) THOIMAHAT-aHHUOHBI
291. *HaGyxanwue OHomoauMepa COIPOBOKIACTCS
a) YBEJIIMYEHUEM €r0 MacChl
0) yBenumdyeHHueM ero oobéma
B) U3MEHEHHUEM €T0 CTPYKTYPhI
r) yBenuyeHueM sHepruu ['ndoca (AG 6osnbie 0)
1) ymeHbIineHueM sHeprun ['n6oca (AG menbime 0)

HOHBI,

292. *HaOyxaHui0 OMOIOJIMMEPOB B BOJIE, B YaCTHOCTU O€JKa, CIIOCOOCTBYIOT

YCIIOBHUS
a) pH paBusercs UDT

0) pH ne paBusercs UOT
B) pH 6onbme DT

I') HHU3Kas TeMmIeparypa
1) BBICOKas Temreparypa

293. *HaOyxaHuio OMOTOIMMEPOB B BOJIC, B YaCTHOCTU O€JKa, CIIOCOOCTBYIOT

YCIIOBUS

a) pH ne paBusercs UOT

0) TUIOXO TUAPATUPYIOIINECS NOHBI

B) XOPOIIIO THIPATUPYIOIIUECS HOHBI

I') TOJIIPHOCTH PACTBOPUTENS M BEIIECTBA OTIUYAIOTCSA

1) TIOJISIPHOCTH PACTBOPUTENIS U BEIIECTBA TPUMEPHO OJIMHAKOBBI

294. # HaumOomee CUIBHBIM JIEHCTBUEM Ha MpoIiecc HaOyXaHus 001a1ar0T

a) HUTpAT-aHUOHBI

0) dbTopua-aHUOHBI

B) XJIOPUI-aHUOHBI

r) cylb(aT-aHUOHbI

1) THOLIMaHAT-aHUOHBI
295. # HaOyxanue u 00€3BOKMBAHHE KOJIJIOWIOB IMTPOUCXOINUT MIPHU

a) BOCIAJICHUU

0) yKyce HacCeKOMBIX

B) pereHepanuu TKaHen

r) oOpa3oBaHUU OTEKOB

1) BEPHBI BCE OTBETHI

91



*Crtynaau o0pa3yroTcs

13 KOJUTOMTHBIX PAaCTBOPOB

U3 PaCTBOPOB BEICOKOMOJIEKYJISIpHBIX coennHenuii (BMC)

U3 CyXOT0 MOJIMMEepa B pe3ysibTaTe OrpaHNUEHHOTO Ha0yXaHUs
U3 CyXOro MOJIMMEepa B pe3yJIbTaTe HEOTPAHUUECHHOTO HAOyXaHHSI
U3 CyXOT0 MOJMMepa MPH HETOCTATOYHOM KOJIMYECTBE PACTBOPUTEIIS
# 3acTyqHEBaHUIO CIIOCOOCTBYIOT YCTIOBHSI

pH ne paBusiercas UDT

BBICOKas TeMIiepaTypa

HU3Kast KOHIICHTPALIUS

JTUHeHas popma MaKpOMOJIEKYIT

chepudeckas popma MaKpOMOJICKYJT

*3acTyJHEBAaHUIO CIIOCOOCTBYIOT YCIOBUS

HU3Kasi TeMIIeparypa

HHU3Kasi KOHLIEHTPAIHs

BBICOKAsI KOHILIEHTPAIHSI

MOHBI C HU3KOW CTETIEHBIO THpaTaIlH

MOHBI C BBICOKOW CTETIEHBIO THpaTaIliu

# Haubosee CHIIBHBIM ICHCTBUEM Ha MPOLIECC 3aCTYAHEBAHUS 00JIaAal0T
HUTPAT-aHUOHBI

dbTopuA-aHUOHBI

XJIOPU/T-aHHUOHBI

cyJib(aT-aHUOHBI

THUOLIMAHAT-aHUOHBI

*CTyIHAMU SBISIFOTCS

MO3T

KOa

XPSATIH

rJ1a3Hoe sI0JI0KO

BHEIIIHUE CJIOU ITUTOTIA3MBI

YciaoBHBIC 0003HAYCHUSA:

# — 3aaHie C OJIHUM TMPABUIILHBIM OTBETOM
* — 3a7laHUE C HECKOJIbKUMHU MPABUILHBIMUA OTBETAMU
N — 3a/JaHuE HA YCTAHOBJIEHUE NTPABUIILHOM MOCIEI0BATEILHOCTH
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