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TunoBble 3a1aHUA 1JI1 KOHTPOJIbHOM PadoThI:
1. Onpenenuth MoOJIsIpHBIE Macchl: okcuaa docdopa (V), a30TUCTOM KHUCIOTHI, THIAPOKCHIA
xkenesa (I1), cynbdara HaTpus.

2. Macca 2,24 ra3a (H.y.) paBHa 2,8 1. UeMy paBHa MoJjekyjspHas macca ra3za? Kakoil aTo
ras?

3. Amomunuii maccor 10,8 1 craBuinm ¢ cepoid Maccoil 2,4 r. BeluuciauTe KOJIUYECTBO
BEIECTBA CYJIb(H/Ia ATFOMUHIS, KOTOPBIF 00pa3yeTcs B pe3yIbTaTe PeaKIIHH.

4. Hantucate ¢popmyiel okcugos azora (I, I, 11, IV, V) u xpoma (11, II1, VI).

5. lIpu coenunenun 1,50 r HaTpust ¢ 30BITKOM XJyI0opa oOpa3oBanoch 3,81 r xyopuaa HaTpus.
Haiitu MomsipHyI0 Maccy SKBHBaJeHTa HaTpPHUs, €CIM U3BECTHO, YTO MOJIIpHAs Macca SKBHBAJICHTA
xJjiopa paBHa 35,45 r/MoJb.

6. Belpa3uTh B rpaMMax Maccy OJHOM MOJIEKYJIbl CEPOBOJOPOA.
7. Cxoapko MoJeKyJ1 conepxkurcs B 1,00 M Bogoposa mpu HOpMaJIbHBIX YCIOBHAX?

8. Ilpu mnpokanuBaHWHM H3BECTHSIKA (KapOOHAT KaJbIMs) OOpa3yeTcss OKCHJA KalbLUi U
yrIIeKucbIi ra3. Kakyro Maccy W3BECTHSIKA HAJ0 B3ATh, YTOOBI MOMYYNUTh 7 KT OKCHA KaIbIUs?

9. Hanucatp rpaduueckue Gpopmyinsl cieayromux coenunennii: H;PO4, H;POs, HPO;.
10. OnpeaenuTh MOJSPHYIO MAacCy SKBHBAJIEHTA CEPHOM KHCIIOTHI B PEAKIINU:
H,SO, + NaOH — NaHSO, + H,O
11. Nmeetcst 50 monb Hukens u 10 monb flona. Yemy paBHBI UX Macchl (B T)?
12. [InoTHOCTB 3THIIEHA 1O KHCIIOpoay paBHa 0,875. OnpenenuTs MOJIEKYJIIPHYIO Maccy rasa.

13. Maruuii KoJIM4eCTBOM BemecTBa 1,5 MOJIb COXINIM B Kuciopoae. Onpenenure maccy
MOJIyYEHHOTO OKCHa MarHus.

14. Onpenenuts BaJIGHTHOCTD cepbl B coeauHenusix: H,S, SO,, H,SOs, SO;, H,SOs, CS..

15. PaccunraTh SKBHBAJICHTHYIO Maccy cyibdara sxenesa (II1).



16. Kakoe KO/JIM4ECTBO BEIECTBA COCTABIISIOT:
a) 1 r rugpokcuaa Kaws;
0) 2 xr meau?

17. Yemy paBHO aTMocdepHoe naBieHue Ha BepimuHe Kaszbeka, eciu npu 0°C macca oxHOTO

JIUTpA B3ITOTrO TaM Bo3ayxa pasHa 700 mr?

18. Yepes pactBOp, comepkamuii 5,6 T THAPOKCHAA KalHs, TNPOMYCTIIIH H30BITOK
XJIOPOBOIOpoIa. YeMy paBHO KOJIMYECTBO 0Opa30BaBIIEHCs cOU?

19. Hanmcats ctpykrypHble ¢popmyisl coeaunenuit: H,SOs, OsOs, Cus(POs),, Cr(OH)s.
20. OrpenienuTh 3KBUBAJICHTHYIO MAacCy CEPHOM KUCIOTHI B PEaKUH:
H2SO4 +2NaOH — NaQSO4 + 2H20

21. Onpenenuts MoJsipHBIE Macchl: okcuaa mean (II), ruapokcnaa maraus, oprodpochopHoit
KHUCIIOTBI, THAPOKCOXJIOPHIa HUKETIS.

22. Onpenenure, A€ COACPKUTCS OOJNBIIEE YUCIO MOJIEKYI: B 2 T KUCJIOPOAa WK 2 T OKCUIA
yriepona(IV).

23. Belaucaute pacxos Bo3ayxa, Heooxoaumoro s okucaenus 1000 m® (r.y.) SO, B SO;.

24. Tloka3aThb ¢ MOMOIIBIO CTPYKTYPHBIX (POPMYJ BAJIEHTHOCTb 3JIEMEHTOB B COCIMHEHMSAX:
H,S0,, Cl,07, AI(OH).Cl, Ca(OH)..

25. 1,60 r kampimst 1 2,61 T IIMHKA BBITSCHSAIOT M3 KHCJIOTHI OJWHAKOBBIE KOJIHMYECTBA
BOJIOPO/A. BBIUMCINTE SKBUBAJIEHTHYIO MacCy LMHKA, 3Has, YTO SKBUBAJECHTHAs Macca KaJbLIUs
paBHa 20,0 r/mMo7b.

26. Cwmemanu 0,2 moib xkenesa u 0,3 MoJib cepbl. OnpeenuTe Maccy MoJy4eHHON CMECH.

27. MonekymspHbIi KHCIOPOJ 3aHUMAET MpH H.y. o0beM, paBHbIN 7,28 1. Paccuutath maccy
rasa.

28. Kampumii maccoii 2 T mpopearupoBall ¢ KucaopojoM. Kakoe KOIMYecTBO KHUCIOpoaa
BCTYNHJIO pEaKLUI0?

29. Hanmcatb ctpykrypabie popmyisl coenunenuii: H,COs, MoOs, Zn3(POs),, Ni(OH),.
30. BerauciauTh MOJSIPHYIO MacCy SKBUBAJIEHTA OKCHU/IA ATFOMUHHUSL.

31. Yemy paBHa macca 10 monexyn H,O?

32. Beraucaure macey 0,5 m® Cl, npu 20°C u nasnenun 99,9 kIla (749,3 mm pr. cT.).

33. Meramn BBITECHUI U3 KUCIOTH 16,8 Ma Bomopoaa. Kakoii o6beM azota HEOOXOAMM ISt
CBSI3BIBAHUS ATOTO KOJIMYECTBA BOJOPOJa B aMMHUAK?

34. OnpenenuTh BaJCHTHOCTh a30Ta B coeauHeHusax: NO,, HNOs;, N,Hi, NasN, NH,OH,
NaN02.

35. OnpenenuTh SKBUBAJICHTHYIO MAaCCy THAPOKCH/IA KAIbLUS B PEAKIIH:
Ca(OH), + 2HCI — CaCl, + 2H,O0.

36. CkoJIbKO MOJIEKYJT a30Ta COJACPIKUTCS:



a) B 1 rpamme,
6) B 0,015 xr storo BemecrBa?

38. Paccuuraiite 4ncio MOJIEKYJT BOJIOPOJIa, KOTOpOE 3aHUMAaeT 00beM 5 J1 3Toro rasza (0obeM
IIPUBENIEH K HOPMaJIbHBIM YCIIOBHSIM).

39. Kakoii 00beM BOAOpO/Ia HAJO 3aTPATUTh, YTOOBI BOCCTAHOBUTH 125 T OKCHIa MOIMOICHA
(VI) mo metanna? YcioBust HOpMaabHBIE.

40. Hantucats ctpykTypHble hopmyisl coequnenuii: H,COs, Fe,Os, ZnOHCI, CHa.

41. Ilpu B3aumMopaeHcTBUH OpTOHOCHOPHON KHCIOTHI CO IMIEJIOYbI0 00pa3oBaiach COJb
Na,HPO,. Haiiti miis aToro cirydasi 3HaueHHe SKBUBAJICHTHOM MacChl OpTO(HOChHOPHONM KHCITOTHI.

42. TlocuuTtaTh, KaKO€ YUCIO MOJIEKYJ cojiepxkuTcs B 10 r kuciopoaa v B 2 T xjopa.
43. Kaxoii o0bem 3aiimer 1 kr Bo3ayxa npu 17°C u naBnenuu 101, 33 kIla?

44. KakoB o0beM cepoBojgopona (H.y.), KOTOpbI moiy4aercss mpu oOpabotke 0,88 r
cynbduma xxenesa (1) n30BITKOM CONSTHOM KUCTOTHI?

45. ITokazaTh ¢ moMonIsl0 CTpyKTypHBIX popmyin: HNO;, AL,O;, NaHSO,, Cu(OH)..
46. Haiitu MoNsIpHYIO Maccy 2KBUBajeHTa opTodocdara KampIusl.

47. Omnpenenutre maccy M KonuuecTBo BemectBa NH; B oOpasie 3Toro rasa, KOTOPBIH
conepkur 2,5-10% Momekyr.

48. B ypaBHenue Kinaneiipona-MenjeneeBa BXOJUT MOJISIpHAsi Ta30Basi MOCTOSIHHASA, KOTOpas
R _ ]3” I/n
I,

MOXKET OBITh ompeaenieHa 1O (opmyie:
pa3MepHOCTh R.

Paccunrath BCJIMYMHY W OIPCACINTDb

49. OnpenenuTs Maccy ruApocyiabdaTa Kanus, 00pa3yoerocs npu HeUTpalIu3aluu CEPHOI
KHCJIOTOM pacTBopa, coaepskamiero 10 r KOH.

50. Hammucats cTpykTypHBIe popMmyisl coenuHeruit: H;BO;, P,Os, CaSO., A1(OH);.

51. Ha wneirpanuzanuto 2,45 r kuciaotel uaetr 2,00 r ruapokcuaa Hatpus. Onpenenutb
SKBUBAJICHTHYIO MacCy KUCJIOTHI.

52. Ha pa3noxeHnue HekoToporo koiudectBa okcuna meau (II) 6suto 3arpaueno 12,8
k/x Temnotel. IIpu sTom oOpazoBanoce 5,0 r meau. OnpenenuTb SHTAIBIUIO 0O0pa30BaHUS
OKCHJIa MEJIU.

53. BwruucauTh sSHTaIBNUI0 o0pa3oBaHMs KapOoHaTa KalbLMs, HCXOIsS W3 CIETYIOIINX
JaHHBIX:

C + Oz = COxpry, AH®, = - 393,5 kJI)x/M0Ib
2Cagy + Oy = 2Ca0y), AH®; = - 635,5 x]JI:x/M0nb
CaCO;y) — CaOyy + COyy,  AH®; = 178 x/[/MOIB.
54. BeIuucnuTh, BO3MOKHO JIUM TpOTeKaHue peakuu npu 711°C:

COw + H2Opy = COyry + Ha.



55. Ucxons n3 TEpMOXUMHUUECKUX YpaBHEHUH 1 U 2, HE MONb3YsACh CIPAaBOUYHUKOM, BBIUMCIIUTh
TerI0BoM ekt peaknun 3:

I.st(r) + 3/202(10_) HzO(;K) + SOz(r) , AHol =- 561,1 KI[)K
2. S(K) + Oz(r) —d SOz(r) , AH®, = - 296,2 KJI)K

3.2H>Se + SOap — 3Se0 + 2H2O g,  AH®s

56. BoccTaHoBuUTS kene30 u3 okcuza xxenesa (1I) MmoxxkHo AByMs myTsaMu:

FeO +Corpapun) — Few + COqy

FeO +COy) — Few + CO; ()
OnpenenuTh, B KAKOM U3 JIByX CIy4aeB U3MECHEHHUE YHTAIBIIUY BBIIIC.
57. Pa3noxeHue HUTpaTa aMMOHHUS MIPU HarpeBaHUM BO3MOKHO I10 JBYM HAIPABJICHUSIM:
L.NH4NO; ¢ = N2,Og +2H,Oy
2. NH4NO; = N;  +1/20; ¢ +2H,0y

58. BBIYMCINUTD, CKOJIBKO TEIUIOTHI BBIACNISETCS MPH B3auMojaeicTBuu 2,1 T xesne3a ¢ cepow,
€CJIM SHTAJIBINA 00pa3oBaHus Cynbduaa xenesza coctapisier — 100,5 xJx/mMoib.

59. Beraucnuth Temnoty obpazoBanus MgCOs;, monb3ysch JaHHBIMU:

Cuo T Oz = COxp, AH®, = - 393,5 xJ{x/Monb

Mg i + 72 Ozpy = MgO (o, AH®; = - 601,2 xJ>x/Mo1b

MgO i + COyy = MgCOs (), AH®; = - 118,3 xJI>x/MO0b.

60. PaccunTaTh, KaKas U3 IByX peakinii OKucaeHus1 meau Oornee BepositHa ipu 300°C:
1.Cuy+ Y2 Oyy = CuOyy
2. 2Cuyt %2 Oy = CuaOy -

61. Hcxond u3 TEpMOXMMHMUYECKHMX ypaBHEHUH 1M 2, HE TMOJB3ysCh CIPABOYHHUKOM,
BBIYHMCINTH TeTUI0BOM 3 dekT 3 peakiuu no 3akony ['ecca:

1. Ca(OH); ¢ — CaOy + H204 , AH® = 65,3 xJ1x
2. Ca(OH)49+ SiOyp — CaSiOs ¢ + H2Oy, AH®, =-23.3 x/Ix
3. CaO + SiOp — CaSiOs
62. Paccunrath 3HaueHUsT AH 05 1J15 CIIEYIONTUX PEAKIIHIA:
1. NiO) + Pbgy — Nigy+ PbOy
2. 8Alw + 3Fes04 o — 9Fe + 4AL0;5 -
63. YcTaHOBUTH, MOXKET JIM PEaKLMs IPOTEKaTh caMoIpou3BosHO pu S00K:
Cagy + 2H20u=Ca(OH )2 + Hory
64. Onpenenuts TemoBoi 3 deKT peakuuu:

CaC03(K) — CaO(K), + COz(r) .



CkonpKo Teruia BeiienuTces (mornotutces) rpu pasnoxkenuu 200 r CaCO;?
65. Boranciuts AH 295 U1 NPOTEKAIOLIMX B OPraHU3Me peaKIfii peBpaIleHus! TITIOKO3bI:
1. C6H1206(K) — 2C,HsOH (%) + 2C02(r)
2. CcH 120600 + 6020 — COxry + 6H2O0 ) -
Kakas 13 9Tux peakuuii mocTaBisieT OpraHu3My OoJblIe SHEPTriun?

66. BplumcnanTh, Ui KaKoro M3 IPOLECCOB IPU CTaHAAPTHBIX YCIOBUSAX W3MEHEHUE
SHTPOIUU IOJIOKUTEIBHO:

a) 4HC1(F) + 02 o= 2C12 ® + 2H20(r)
6) NH4NOj3 — N2Og +2H,Oy, .

67. Omnpenenuts TerioBoi ekt peakimu: HoSqy + 3/2054) — SOyr + H2Oy .

CKOJIBKO TEIUIOTHI BhIzEseTcst npu Ckurannu 1 m° (1.y.) HoS?
68. OnpenenuTh TEIUIOTY 00pa30BaHMs ATUIICHA, TOJIb3YSCh JaHHBIMU:

C2H4(r) + 302(r) = 2C02(r) + 2H20(r), AHol = - 1323 KI[)K/MOJIB

C (rpacur) + OZ(F) = 2C02(r), AHoz - 393,5 KH)K/MOHB
Hyy + 1/2054) = HaOy, AH®; = - 241,8 x]JI>x/MOb.

69. YCTaHOBUTH, BO3MOXHO JIU IPOTEKAaHUE PEaKIMU B CTaHAAPTHBIX YCIOBHAX (cHCTeMa
HEU30JIMPOBaHHAas):

a) Nz(r) + 1/202(r) — NzO(r)
6) 4HC1(F) + Oz(r) i 2C12(r) + 2H20(>.<) .

70. Omnpenenuth »HTaNbIMIO oOpa3oBanust P,Os, ecnu mpu cropanuu 6,2 r ¢docdopa
Beiaensiercs 301,4 xJ[x ternna.

71. OcHOBHOI mpolecc, MPOTEKAOUIMHA B JOMEHHOM II€YH, BBIPAXKAETCA CYMMapHBIM
yYpaBHEHUEM:

F€203(K) + 3C0(r) = 2F€(K) + 3C02(r) .

Onpenenuts TemaoBo 3(G(exT M H3MEHEHUE DHTPONUU JAHOW peakuuud B CTaHAAPTHBIX
YCIOBHSIX.

72. OnpenenuTts HallpaBiIeHUE CaMOIIPOU3BOJIBHOTO IIPOTEKAHUS pEaKLUi B CTaHIAPTHBIX
YCIIOBHSAX (CHCTEMBbI HEU30JIMPOBAHHBIC):

1. 2N,O(;) + Oz =4NOyy
2. N2Ogpy + NOgr) = NOqy + Ny
73. BbraucauTh TEIIOBOH 3 GEKT peakum:
CHyqy + 2054 — COyry + 2H2O0(y

OnpenenuTs KOIMIECTBO TEIIIOTHI, BEIAEAIOMENCS TPy cropanuu 1 Mm° MeTana (H.y.).



74. Beruncnutb AH 205 1151 npuBei€HHON HIDKE peakunu. Kakoil U3 peakuuii COOTBETCTBYET
Oouiee J1lerkoe BOCCTAaHOBJICHUE JKeJle3a:

1. Fe,039 + 2Al — AlLOsg + 2Feg
2. Fe;034 + 3Hary) — 2Few + 3HO() ?
75. YcTaHOBUTH, BOBMOYKHO JIM CAaMOIIPOU3BOJIbHOE MpoTekanue peakuuu npu 400 K:
2Hs) + Oy = 2H20

76. HammcaTh TEpMOXMMHYECKOE YpaBHEHHE peakIuu pacTBopeHus okcuga menu(ll) B
coyisiHOM kucioTe. CKOJIBKO Teruia BeiiensieTcs npu pactopenuun 100 r okcuna?

77. OnpenenuTh SHTAIBINI0 00pa3oBaHMs NEHTA(TOPH 1A MBIIIbSIKA HA OCHOBE JaHHBIX:

2AS(K) + 3Fz(r) = 2ASF3(r) . AHol =-1842 KJI)K
ASF5(r) = ASF3(r) + Fz(r) . AHOQ =317 KI[)K .

78. Paccuurars 3HaueHre AG®05 CIEMYIOMKMX PEAKIIMI U YCTAHOBHTH, B KAKOM HAIPaBICHUN
OHHU MOTYT NMPOTEKATh CaMONPOU3BOJILHO TIpu 25°C:

1. NiO () + Pbg) = Nig + PbOyq
2.8Al  +3Fes049 =9Fe ( +4A1,0; ¢
79. OnpenenuTh TEeIIOBON AP PEKT peaKIiu:
2Mg + COuy = ZMgO0u + Crpatr)
PaccunrtaTh, CKOJIBKO TEIUIOTHI BBIACISIETCS IIPU CTOPAHUH | KT MAarHus 10 3TOH PeaKiUH.

80. Paccunrtarh TemI0Ty 00pa30BaHMs MBIIIBIKOBOW KUCIOTHI HA OCHOBE JaHHBIX:

Hz(r)+1/202(r) = HzO(;K) , AHO1:—285,85 KI[)K
2AS(K) + 3/202@ = ASsz,(K) , AH®, = -653,98 KI[)K
ASZO3(K) + 3H20(K) = 2H3ASO4(K) , A 03 = 31,61 KI[)K

81. Borurciuts 3HaueHne AG s CIIEAYIOIMX PEAKIMI U CIENATh BBIBOJ O TOM, IIPOTEKAHUE
Kakoil n3 Hux 0oJiee BEpOSTHO:

a. FeOyy + 1/2Cpagum) — Fegy T 1/2C05
0. FeOy) + CO) — Fewy + COy
82. Bo cKk0JIbKO pa3 U3MEHUTCA CKOPOCTH MPSIMOM PEaKIMK B CUCTEME:
CaOgy + COyp > CaCOsy , ecrmm:
a) B 5 pa3 yBenuuuTh KoHneHTpanuo CaO?

0) yMECHBIIIUTH JIaBJICHHE B 2 pa3a?

83. Uemy paBHa SHEprus akTUBALIUU PEAKIUH, €CIU MPH MOBBIIIEHUH TeMIepaTypsl oT 290 10
300 K ckopocts e€ yBennumiace B 2 paza?

84. [locne qOCTUKEHUS] pABHOBECHS B CHCTEME:

Nz(r) + 3H2(1-) e 2NH3(1-)



PaBHOBECHBIC KOHIICHTPAIIUU BEIIECTB, YUYACTBYIOIMIUX B PEaKIHH, COCTaBWIHN (MOJb/): [ N,],=1;
[H2],=6; [NH;3],=2. Onpenenutrb KOHCTAHTYy PAaBHOBECHS M HMCXOAHbIE KOHUEHTpAlUU a30Ta U
BOJIOpPOJIA.

85. Kakas u3 peakuuii sBisieTcs reTeporeHHoi? 3anucarb KUHETHUECKUE YPaBHEHHUS IS
00enx peaxiui:

a)No) + Oz > 2NOyy
6) CaCOg@ — Ca0 (K)+ COz(r) .

86. Kak m3MeHHUTCS CKOpOCTh peakUuu IMpH yBeIU4eHUu Temneparypsl oT —10 o +40°C,
€CJIM TeMIepaTypHbIi KO3(PHULIMEHT CKOPOCTH paBeH 27

87. Hanucathb BhIpa)k€HUE JIsl KOHCTAHT PAaBHOBECHS CIEAYIOIIUX PEaKIIHil:
a) FeOu+CO) <> Fewy+ COyy,
6) 2NOy ) <> 2NO) + Oy -
88. Bo cKkoJIbKO pa3 H3MEHUTCS CKOPOCTh HEOOPATUMOM peaKiuu
A(r)"' B(r) — C(r), €CJlIn:
a) JaBJICHHE U3MEHSETCS 3a CUET CHKATHUS CHCTEMBI B 5 pa3?
0) KoHIeHTpalKs BellecTBa B ymenbinaetcs B 5 pas?

89. Bo ckonpKO pa3 yBEINYMBAETCSI CKOPOCTh PEAKIIMU, €CIIU TeMneparypa Bo3pactaer oT 50
1o 70°C, a TemmniepaTypHbIii K03 duiimeHT paseH 37

90. Kak mnoBnuser Ha paBHOBECHUE IPHUBEICHHBIX HWKE pEaKLUil YyBEIMUYEHHE: a)
TemIepaTypsl 1 0) AaBIeHUs?

1) Nogy + 3Hy(r) <> 2NH;3(, H = -92 x]JIx ,
2) C(K)+C02(r) <> 2CO(1-), H0p= 170 KI[)K .

91. Kak n3meHsTCs CKOPOCTH NMPSIMOM U 00paTHOM peakuil B CUCTEME:
2N0(r) + Oz(r) g 2N02(r)
€CJIM YBEJIMYUTH JIaBJIeHUE B 5 paz?

92. PaccunTaiiTe SHEPIUIO aKTUBAIMK PEAKIMH, €CTM KOHCTAHTBI CKOPOCTH ATOH PEeakIuu MpH
273 u 280 K coorBercTBenHo pasubl 4,04 -10° u 7,72 <107 ¢™.

93. Peakmus mpotekaer mo ypaBHeHuto: A + B < 2C. Omnpenenuts paBHOBECHBIE
KOHILEHTpAILlUU BEILIECTB, YUYaCTBYIOIIUX B peakiuu. VlcxoaHble KOHIIEHTpauuu BeuiectB A u B
coctapisitoT 0,5 u 0,7 MOIB/JT COOTBETCTBEHHO, KOHCTaHTa paBHOBECHs paBHa S50).

94. 3anucaTh KHHETHYECKOE YPaBHEHUE JJIs MPSIMOU B 0OpaTHOU PEaKITHii:
2st(r) + Oz(r) <> ZS(K) + 2H20(r)
Kaxas u3 peakumii (psiMast Wit 00paTHast) sIBISETCS TOMOTEHHON?

95. Ha cKoJBKO TpayCcoB HAJ0 YBEIUIUTh TEMIIEPATYPY, YTOOBI CKOPOCTh pPEaKIMK BO3pOCia
B 27 pa3? TemnepatypHbiii K03 uiueHT pasen 3.



96. PaBHOBecue cucrembl Hyyy + Clyy <> 2HCly) ycraHOBUIIOCH TIpH  CIICIYFOIIHUX
KoHIIeHTpanusax (monb/n): [Ho] =0,5; [C1,] =0,6; [HC1] = 2,4. BeryucauTh KOHCTaHTY PaBHOBECHS
peaKkLUH U ONpeJeanuTh, B KAKOM HalpaBJIE€HUN CMECTUTCS] PaBHOBECUE CUCTEMBI, €CIIH:

a) YBEJIMYUTH JIaBIICHUE;
0) ymeHbuTh KoHIIeHTpanuo HCI;
B) BBECTH M30BITOK BOJIOPO/IA.
97. Bo CKOJIBKO pa3 H3MEHHUTCS CKOPOCTh MPSIMON pEeaKIMU B CUCTEME:
4Ap + By > 2Ch + 2w ,
€CJIM KOHIIEHTPAIIMIO BEIIECTBAa A YMEHBIINUTH B 4 paza?

98. Kak U3MEHUTCS CKOPOCTh PEaKIMK MPH NOBbIIeHnU Temieparypsl ot 50 1o 90°C, ecnu
TeMIepaTypHbIi K03 UIUEHT paBeH 27

99. Kak 3anuuieTcst BBIpaXXeHHUe 7151 KOHCTAaHThl PAaBHOBECHS CJIETYIOITUX PEaKLIUM:
a) Noy + 3Hawy > 2NHsq)
0) 4Few) + 30,1 <> 2Fe;05y -
100. BeurcauTh U3MEHEHUE CKOPOCTH XUMHUYECKON PEaKIUu:
2A(r) + 2B(K) <> ZC(K), cClin.
a) yBEJIMYUTH JIaBIICHUE B CUCTEME B 5 pas;
0) YMEHBIIINTHh KOHIIEHTPAIIHIO BemecTBa A B 5 pas?

101. Ha kakyo BeIMUMHY MU3MEHHUTCS SHEPIUs aKkTUBALMM PEakluH, MpoTeKaromen npu 25
°C, ecim €€ CKOpOCTh YBEJIMUMUBAETCS B 5 paz?

102. CocrosiHue paBHOBecusi oOpaTumoil peakuuu Ay + 3B < 2C) Xapakrepusyercs
CJICNYIOIIMMHA PAaBHOBECHBIMHU KOHIICHTpamusiMu BemiectB (Monb/n): [A], = 3; [B], = 9; [C], = 4.
Omnpenenutb KOHCTAHTY PAaBHOBECHUS U MCXOJHbIC KOHIIEHTpAllMU BeulecTB A u B.

103. Vka3arb, kakas M3 peakuMil sBisercs rereporeHHoil. HammcaTts kuHeTHueckue
YPaBHEHHMS U1 peakLui, IPOTEKAIOIIUX B IPSIMOM HalpaBJICHUH:

a) CI’203(K) + 3CO(F) > 2CI’(K)+ 3C02(r) .
6) 2TiCl3(r) <> TiCIQ(r) + TiCl4(F) .

104. Kak n3mMeHHMTCS CKOPOCTh peaklMM MpHu yBenuueHuu temnepartypsl oT 40 o 100°C,
€CJIM TeMITepaTypHBIN Kod(pPuIueHT paBex 2?7

105. OmnpenenuTh paBHOBECHbIC KOHIEHTpanuu BemectB A, B wu JI, koTopsie
COOTBETCTBYIOT COCTOSIHUIO PABHOBECHS B CUCTEME:

A+ By Co+ Hn ,

€CJTH UCXOJTHBIE KOHIEHTPAITHH [A]uex = [Bluex = 0,03 Moib/i1, a paBHOBecHast kouteHTpamwus [Cl,= 0,01
MOJIb/J1. BEIYHMCINTH KOHCTAaHTY PaBHOBECHSL.

106. Kak u3aMeHHUTCS CKOPOCTD MPSIMOM peakliy B CUCTEME:

2Ap =Byt ¢, ecm:



a) yBEJIMYUTH JIaBJICHUE B 2 pa3a;
0) yBeIMYUTH 00BEM PEAKIIMOHHOTO IPOCTPAHCTBA B 2 pa3a’?

107. Yemy paBeH TemmepaTypHbIH KO3(PGHUIIMEHT, €CIU NMPH yBEIUYCHUH TeMIEpaTyphl Ha
50°C ckopocTb peakiuu Bo3pacraeT B 32 paza?

108. Kak noBnusitoT Ha MOJ0XKEHUE PABHOBECHS B CUCTEMAX:

’ 2Hag) + Oz > 2H.0p, HYy=- 484

I:ﬂ;i: b
2) COCIZ(F)HCO(F)‘i‘ C12(r),H0p :113I§21>K
a) IMMOBBIIIICHUEC TEMIICPATYPHI,

0) yBenMYeHHEe KOHIICHTPAIMK TPOAYKTOB peaKkuu?
109. Kak m3MEHUTCS CKOPOCTH NMPSIMOI 1 0OpaTHOM peakiuii B cUCTeMe:
Fe;04p +4CO > 3Fe (o +4CO;  , ecrm:
a) yMmeHbIUTH KoHIIeHTpario CO B 3 paza
0) yBenmmuuth KoHIeHTpanuo CO, B 3 paza?

110. OmpenenuTs SHEPrUI0 AaKTUBALMM PEAKIMH, €CIM €€ CKOPOCTh INPH IOBBIILIEHUH
temnepatypsl ot 27 1o 37°C Bozpacraer B 1,14 paz?

11. Peakumst mporekaer mo ypaBHeHuto: A + B < 2C. OnpenenuTb paBHOBECHBIE
KOHIOCHTpAaluH BCUICCTB, YHACTBYIOIINX B PCAKIIHUH. I/ICXOI[HBIG KOHICHTpAalu BCIICCTB AuB
coctapysitoT 0,5 u 0,7 MOIB/JT COOTBETCTBEHHO, KOHCTaHTa paBHOBECHs paBHa 50).

112. Cxonbko nutpoB CO; (H.y.) BeLmenuTcs npu aerictBur n30biTka HC1 Ha 500 Mo 2 H
pactBopa Na,CO;?

113. Onpenenuts MaccoByto noar0 Mg(NOs), B pactBope, mosrydeHHOM cMmemmmBanuem 300 r
10% u 500 r 2% pactBopoB Mg(NOs),.

114. PactBop 9,2 r itoga B 100 r meTanona 3akunaet npu 65°C, a UUCTBIA METAHOJ KUIIUT IIPU
64,7°C (Eemanona = 0,84). I3 CKOTBKMX aTOMOB COCTOMT MOJIEKYJIa Ho/la B paCTBOpE METaHoJIa?

115. Kakoit 066ém 25% pactBopa H>SO. (p = 1,1 r/mn) norpelyercsa nis peakiuu ¢ 25 T
Maruusi?

116. B maboparopun umerorcss pactBopbl ¢ maccoBoi moseir NaCl 10% u 20%. Kakyro
Maccy KaKJOTO pacTBOpa HAJI0 B3ATh JJIS MOJTYYEHHUS pPAcTBOpa ¢ MaccoBoil moned comu 12%
maccoit 300 r?

117. BonHo-ciupToBbIi pacTBOp, coaepxamuii 20% croupta (p = 0,97 r/mn), 3amep3aer
K
pu —10,26°C. Haiitu Monekynsphyo Maccy crupra (27 =1,86).

118. JIna neditpammzaumu 50 miu 0,1 H. pactBopa KOH morpebGoBanoch 15 Mi KHCIOTHI.
OrnpenenuTsh MOJIIPHYIO KOHIICHTPAIUIO SKBUBAJIEHTA (HOPMaJIbHOCTH) KUCIOTHI B TUTp KOH.

119. K 300 M 30% pacTBOpa CepHOM KUCIOTHI € MIIOTHOCTHIO 1,22 1/Mi go6aBuiu 1 11 BOABIL.
PaccunraiiTe mpoleHTHYIO KOHIICHTPAIIMIO TTOJTy4eHHOTro pacTBopa u TUTp 30% pacTBopa KUCIOTHIL.

120. Ilpu HekOTOpOHl TeMIlepaType HOaBJICHUE Mapa HaJ pacTBOpPOM, coiepxammm 31 r
anmwmHa CsHsNH, B 30 monb a¢upa, pasao 72,09 klla. Beruucnuts naBienue s¢upa npu 3Toi xe
TeMIepaType.



121. OnpenenuTs SKBUBAJICHTHYIO U MOJISIPHYIO KOHIIEHTpanuio 15% pacTtBopa xijiopusa
Mmaraus (p = 1,35 r/mn).

122. 13 onHoOro kuyorpamMma pactaopa ménouu ¢ maccooit goneit KOH 10% semapunu 200
r BoJsl. Yemy paBHa maccoBas noisi KOH B HoBoM pactBope?

123. Beruucaute ocmotnueckoe aasiieHue 4 % pactopa caxapa C.H,,O mpu 20°C, ecaun
IUIOTHOCTH pacTBopa pasHa 1,014 r/em’.

124. OnpenenuTh MOJSIPHBIC JTOJIU TIFOKO3bI M BOJIbI B 18% pactBope CsH 1,06 (p = 1,2 T/Mi).

125. K 100 ma 0,4 M pactBopa CaCl, npummimm 350 M 0,2 M pactBopa TO#l K€ COJH.
[Tony4eHHbIi pacTBOpP BIMAPWIH 10CcyXa. CKOIBKO TPaMMOB COJH MOTYYHIN?

126. Beiuuciautb 0CMOTHYECKOE JaBieHUE pacTBopa, coaepxkaiero 16 r C,H» Oy B 350 r H,O
ipu 293 K.

127. Cxonbko M 70% pactBopa NaNOs (p = 1,6 T/MJ1) HyHO B35ITh, YTOOBI PUTOTOBUTH
0,5 1 0,2 H. pacTBOp?

128. Kakoit 06bem (mi1) 2 M pactBopa H.SO, notpeOyercs mist mpurorosnenus 500 mi 0,05 M
pactBopa H>SO,? Paccunraiire tutp 0,05 M H>SO..

129. Ilpn xakoil TemIepaType KHUIUT BOJAHBIH PacTBOP IVIIOKO3bI, €CIM MaccoBasl JOJIS
Ce¢H 1206 B HEM paBHa 10%? (E=0,52)

130. Kakoit 066ém 15% pactBopa NH; (p = 0,9 r/mn) notpebyercs must peakuuu ¢ 250 ma 6 M
pactBopa HCI1?

131. Kaxkoit 066éM pactBopa H,SO4 ¢ maccoBoit moneit 60% (p = 1,5 r/mi) u 30% pactBopa

(p = 1,2 r/mn) HoSO4 Hamo B3sTh Ui NPUTOTOBJICHUS PACTBOPA 3TOM KUCIOTHI Maccoi 240 rc o =
50%?

132. Boansiit pactBOp, coaepxamuii 5,18 r pactBopéHHoro Bemiectsa B 155,18 r pactBopa,
3amep3aeT npu Temmeparype —1,39°C. BpIUMCINTE MOJEKYJSIPHYIO MacCy pPacTBOPEHHOIO

K
Bemectsa. (2 =1,86).

133. Kakoit 00béM 0,5 H pacTBOpa COJSHON KHUCIOTHI HEOOXOIUMO B3SITh IS OCAXKICHUS
KaTHOHOB Ag’, copepkamuxcst B 600 mut 0,1 1. pactBopa AgNO;?

134. Ckonbko rpammoB FeSO; Oyner copepxarbcs B pacTBOpE, IOJYYEHHOM IIpH
cmemmBanuu 500 min 0,2 M u 250 mi1 1 M pacTtBopa 3101 comu?

135. Ilpu pactBopenuu 0,94 r ¢penona B 50 r cniupra Touka KuneHus nosbicuiack Ha 0,232°C.
OnpenenuTs MOJIEKYJISIPHYIO Maccy (enona, eciu i cnupta Eeupme = 1,16.

136. KakoBbl MosisipHasi KoHUEeHTpanus 1 TuTp pactsopa HNOs, 500 M koToporo compepxar
10 r HNO;?

137. Ckonpko Bozbl HykHO mpubaButh k 600 r 4,6 M pactBopa NaCl (p=1,17 r/mi), uToOBI
npurotoButh 2,8 M pactop (p=1,11 r/mm)?

138. K 100 mn 0,5 M Boanoro pactsopa C:H»Oi1 no6asneno 300 ma Boael. YeMy paBHO
OCMOTHYECKOE JIaBJIEHHE MTOPYUEHHOTO pacTBopa mmpu 25°C?

139. KakoBbl MOJIsipHast M 3KBUBAJEHTHas KOHUEHTpauuu pactBopa H,SO;, 700 mi koToporo
coaepxkat 20 r H,SO;?



140. K 200 mi1 10% pacTBopa cepHOM KUCIOTHI ¢ MIOTHOCTBIO 1,07 r/cM’ npuGasuimu 300 mut
30% pacTtBOpa 5TOM ke KucnoTel (p = 1,22 r/cm?). PaccumTaiite MaccoByrO OO MONYYEHHOTO
pactBopa u Tutp 30% pacTBopa.

141. [Ipu xakoit remmneparype Oyner kunets 50% (1o Macce) BoAHbIN pacTBOp caxaposbl? (E=
0,52)

142. ITpn xaKoil KOHIEHTpAMU YKCYyCHasl KUCJI0Ta AUCCOLMUpoBaHa Ha 12%?
K, (CH;COOH) = 1,9-10".

143. HaiitTu MONSpHYIO KOHIEHTpalMIO HOHOB H' B pacTBOpe, €CIM KOHIEHTpALUS
rugpokcun-uonos [OH] B wem cocrapnster 7,4-10™", onpenennts pH. Ykaszats cpeny.

144. HanmcaTh B HOHHO-MOJIEKYJISIPHON (hOpME PEaKiiy B3aUMOJICHCTBYS:
a) cynb(uaa Kaaus U HUTpaTa I[IMHKa,
0) cynbdara Meu ¥ THIPOKCHIA HATPUSI.

4. JInga xakux cosiel Tmapoiu3 npoTekaer cryneHdaro? IlpuBectu mpumepsl cosieild, THAPOIU3
KOTOPBIX ITPOXOJIUT B JIB€, B TPU CTYIIEHHU, HAIUCATh YPABHEHHS PEAKIMI UX THAPOIIN3A.

145. Cxonbko Bonbl HYKHO mpruOaBuTh K 300 Mt 0,2 M pacTBOpa YKCYCHOW KHCIOTBI, YTOOBI
crenens aucconuanuu ymsornack (K, (CH;COOH) = 1,8:107).

146. Onpenenuth koHueHTpanuo oo OH™ B 0,01 M pactBope NH4OH. Paccuurtars pH
sroro pactsopa. (K,=1,8:107).

147. BpIpa3uTh B MOJIEKYJAPHOW M HOHHONH (opmax mpolecchl B3aUMOJCHCTBUSA B
pacTBopax:

a) HUTpaTa cepedpa M COJITHON KHUCIIOTHI;
0) kapOoOHaTa HATPUS U XJIOpHIa KaJbIHS.

148. Beruucnuth koHcTaHTy ruaponusa NH4Cl, onpenenuTs cTeneHs rUApoIu3a 3TOi cou B
0,01 M pactBope u pH pactBopa.

149. Ha3Batb, MoJab3ysCh CIPABOYHBIMHU TAHHBIMU, JIEKTPOJIUT, PACCUUTAB €TI0 KOHCTAHTY
nucconuanuu B 0,02 M pactBope, ecnu crenens qucconuanuy passa 0,03.

150. Borancaurs pH:
a) 0,01 M pactBopa NaOH;
6) 0,01 M pactBopa NH,OH.

151. 3anucaTh B MOHHO-MOJICKYJSIPHOH (pOopMe YpaBHEHHS PEaKIMA MEXTY CISAYIOITUMU
BELIECTBAMU:

a) CH3COON3 + HzSO4;
6) N32CO3 + HNO3

152. HanmucaTh MOJIEKYJIsIpHbIC U MOHHBIC ypaBHEeHUs Tuapoiusa coseir: MgCl,, NH4sNO:s,
Sn(ClO),, K,CO;, CH;COOK. [lns aByX W3 TUIPOJIU3YIOMIMXCS COJEHd Hamucath B HWOHHO-
MOJIEKYJISIpHOH hopMe ypaBHEHHE TUAPOIIN3a MO KAKI0H CTYNEHH, yKa3aTb PEaKIHIO CPEIbL.

153. PactBop, coaepskamuii 5 r proposomopona B 250 r Bompl, umeer K, = 6,6:107*. Onpenemrs
creriens auccormani HF B aTOM pacTBOpe.



154. Beruucnuts pH 0,05 M pactBopa HCl u 0,05 M pactBopa CH;COOH.

155. CocTaBuTh B MONEKYISpHOH (Qopme ypaBHEHHUS peakIuid, KOTOpPblE BbIpaxawoTcs
CIeyUMU HOHHO-MOJIEKYJISIPHBIMUA YPABHEHUAMHU:

a) NO", + H' = HNO,
6) Cu™ + 20H" = Cu(OH),|

156. HarmucaTth MOJIeKyJIsipHBIE M MOHHBIE YpaBHEeHUs ruaposmsa comeit: AlCls, K,S, Cu(NOs),,
NaNO;, K,SO;. g 1ByX M3 THAPOIU3YIOLUXCS COJEH HanucaTh B HMOHHO-MOJEKYIISIPHON
(dbopme ypaBHEHHE THAPOIN3A IO KaXKA0H CTYNEHH, yKa3aTh PEaKIUIO CPe/ibl.

157. HaliTu KOHIIEHTPAIMIO KUCIOTHI, €CJIM OHA JUCCONMMpoBanHa Ha 25 %, a K, = 1,8-10™ .

158. Beruncanth KoHIEHTpanuio uoHOB H™ B 0,1M pacTBOpe XJIOpHOBATHCTON KHCIIOTHI
(K,(HOCI) =5-10").

159. Kakue u3 ykazaHHBIX peaklUii IPOTEKaT 00paTHUMO, a Kakue HeoOpaTuMmo:
a) HNO;+ Ca(OH).;

0) BaCl, + H,CrOy;

B) Zn(OH), + HNO:;.

160. OmnpenenuTh KOHCTAHTBHI T'MIPOJM3a HUTPUTA HATPUsl U HUTPUTA Kaius. Beranciauth
CTEIeHb TUAPOH3a 00enx coJieil B JeLUMOIISIPHBIX pacTBOpax.

161. PactBop, coaepxamuii 11,5 r nepexucu Bogopoaa H.O, B 340 r Boasl, umeet K, = 2,6
107", OnpenenuTh CTENEHb AUCCOLMALIAN STOTO PACTBOPA.

162. Berauciuts pH 1 pOH pacTBopoB, MOJISIpHAst KOHIICHTpaIwst HOHOB H' B KOTOpBIX paBHa: a)
4-10%,6) 10

163. Beipa3uTh B MOJIEKYJIIPHOI ¥ MOHHOW (hopMax MpOILEeCChl B3aUMOJICHCTBUS B pPacTBOpaXx:
a) xJopuja 6apusi U CEpHOM KUCTIOTHI;
0) kapOoHaTa KaJbIUs U COJITHOU KUCIIOTHI.

164. BeraucnuTh KOHCTAHTY THAPOJIU3a GTOpU/IA KK, ONPEACIUTh CTENEHb THIPOIN3a dTOU
coiu B 0,01 M pactBope u ycraHoButs pH pactBopa.

165. KoHcranTa amccOlMaluMu KHCIOTHI paBHa 1,5 107°. Bpluucaur creneHp eé
nucconuanuu B 0,005 M pactBOpe B IpoOIeHTaX.

166. HYeMy paBHa KOHLIEHTpalus THAPOKCUI-UOHOB B pacTBope, pH xoToporo pasen
10,87

167. Harmucath B FOHHO-MOJIEKYJISIPHOM (DOpMe peakIiy B3aUMOICHCTBUSI MEXKTY:
a) HUTPATOM HUKEJS U THAPOKCUIOM MEJIH;
0) rugpokcuioM xenesa (I11) u consHoM KUCTOTOM.

168. Yka3zarb, Kakue M3 MepeyuclIeHHbIX cojeil moasepratorcs ruapoiunsy: CH;COONa,
CrCl;, Na,S, K,SOs, NH.CI. ns nByx H3 TUIPOJM3YIONIMXCS COJIEH HamWcaTh B HOHHO-
MOJIEKYJISIpHOU (hopMe ypaBHEHUE THIPOIIH3A TIO KAKIOU CTYTICHH, yKa3aTh PEAKIIUIO CPEIbI.



169. Onpenenuts Maccy GTOpoBOAOpOAa, pacTBOpéHHOro B 250 r Boasl, ecnu K= 6,6-107,
a CTeNeHb Juccouualuu paBHa 5 %.

170. Bo ckoibko pa3 KOHICHTpalust HOHOB Bojopoaa[H'] B pactBope ¢ pH = 7,36 Gobie,
yeM B pactBope ¢ pH =7,53.

171. CoctaBuTh B MOJEKYJsIpHOW ¢doOpMe YypaBHEHHS pEaKIUi, OTBEUYAOIIUX
CICAYIOIIUM NOHHBIM YPABHCHUAM!

a) Ba™+S0,? =BaSO.;
6) Cu®+S2=CusS.

172. B kaxoii niBet Oyzaer okpaieH Jakmyc B Bogubix pactBopax: KCN, NH4Cl, K,COs, FeCls,
Na,SO,? OtBeTr 000CHOBATH.

173. Ilpu kakoi KOHIIEHTpAIMU pacTBopa crerneHsb auccormanu HNO, 6yner pasna 0,47

174. Berancnute pH cienytonux pacTBOpoB ciadsix anektpoiauTos: a) 0,05 M HCOOH, 0)
0,01 M CH;COOH.

175. CocrtaBUTh B MOJEKyIspHOM ¢Qopme ypaBHEHHUsS peakIuid, KOTOpPHIE
BBIPAXKAIOTCS CIAEAYIOIMMHU HOHHO-MOJICKYJISIPHBIMU YPaBHEHHSIMU:

a) Ni"*+S? = NiS;
6) Zl’l(OH)z +20H = ZIlOz—2 + 2H,0.

176. Hanucatp MOJeKyJspHbIE U MOHHBIE ypaBHeHuH ruaponusa coneit: NH4Cl, MgCl,, Mg
(CN),, KCl, LiBr. JIns nByX #u3 THUAPOJU3YIONIUXCS COJEH HAMUCaTh B HWOHHO-MOJICKYJISIPHOM
¢dbopme ypaBHEHHE THIIPOJIN3A TIO KAKJOU CTYIEHH, yKa3aTh PEAKIUIO CPEIbI.

177. Inst peakiuy BBIOJIHUTD CJIEIYIOIINE 3a1aHuUs:
a) onpeaenuth Tun OBP;

0) METOJIOM DJIEKTPOHHOTO (WJIM HOHHO-DJIEKTPOHHOTO) Oasianca mogo0paTth Ko GHUIIMEHTHI B
YPaBHCHUU PCAKIINHU, YKAa3aB OKHUCIIUTECIIb U BOCCTAHOBUTCIIb.

KzCI’zO7 +HJ+ HzSO4 e CI'z(SO4)3 + Jz + KzSO4 + HzO

178. BbluuciuTh NOTEHLHUAN CEPeOpPSHOrO 3JEKTPoJa B PACTBOPE, COJAEPHKALLEM HOHBI
cepebpa ¢ koHuenrpanueit 610" Mosb/i.

179. Paccuuraiite DJIC snemeHTa, COCTaBICHHOTO M3 IUHKOBOW M BUCMYTOBOM IUIACTHHOK,
MOTPY>KeHHBIX cOOTBETCTBEHHO B 0,1 M pacTBOp HUTpaT MHKA U 2 M pacTBOp HUTpaTa BUCMYTa.
Hanummre ypaBHEeHHE 37IEKTPOTHBIX MPOIECCOB, MPOTEKAOIIUX MTPH pabOTe dIIEMEHTA.

180. Bprunciure o0beM XJIOpa, BBIIEIEHHOTO IMPH 3JIEKTPOIU3E XJIOPHIA HATPUS TOKOM
cuinoit 10 A B Tewenue 0,5 4. 3anummTe cxemy IMpolecca 3JIEKTPOIM3a BOJHOIO pacTBOpa
XJIOpUJa HaTpHsl.

181. [lyst peakuiuy BBINOJIHUTD CIIEIYIOIINE 3alaHuUs:
a) onpeaenuth Tun OBP;

0) METOIOM 3JICKTPOHHOTO (WJIM HOHHO-3JIEKTPOHHOTO) OanaHca mogoopaTh Ko GHUIIMEHTHI B
YPaBHCHUH PEAKINH, YKa3aB OKHCIUTENb U BOCCTAHOBUTEIT.

KJ + KJO; + HCl — J, + KC1 + H,O



182. B pactBop, coaepxkammii 120 r xsopuaa onosa (II), nomectuinn 5 T MarHMeBBIX CTPYIKEK.
Kaxkue BerecTBa 1 CKOJIBKO 00pa3yroTCs MOCIe Peakium?

833. Jly1g 1aHHOrO TajJbBaHUYECKOrO 3JIEMEHTA HAMKCATh CXEMY JJIEKTPOAHBIX IPOLIECCOB U
ypaBHEHHE peakuuud B MoJieKysspHod ¢opme, Bbluncauth OJC npu yka3aHHBIX B cCXeMe
KOHLICHTpaLUsX:

(-) Mg | (0,01 M) MgCL || (0,5 M) CdCl, | Cd (+).

184. [Ipu snextponuse pactBopa xjopuna meau (1) va anone Beienmnocs 560 mi rasza (H.y.).
Haiitu maccy menu, BBIZCTUBIICHCS Ha KaToze. HamucaTh ypaBHEHHS peaklni, MPOTEKAIOIIUX Ha
aHOJIE M KaTOJE MPHU AIIEKTPOJIU3E ITOTO PAaCTBOPA.

185. [lnst peakuiuy BBINOJHUTD CIIEIYIOIINE 3a1aHuUs:
a) onpeaenuth Tun OBP;

0) METOJIOM 3JICKTPOHHOTO (MJIM MOHHO-3JICKTPOHHOTO) OasiaHca moao0paTh KO3 PHUITUEHTHI
B YPaBHECHUU PEAKIINH, YKA3aB OKUCIUTEIh K BOCCTAHOBHUTEIT.

F€SO4+ K2CI‘207+ HzSO4 —> Fez(SO4)3 + CI‘z(SO4)3 + KzSO4 + HZO

186. Kak U3MEHUTCSI MOTEHIIUAJ 3JIEKTPO/Ia, BHIOJIHEHHOTO U3 HUKEJIS, €CJIU €r0 OIMYCTUTh B
pactBop, conepxamiuii nonsl Ni** B komuectse 0,05 MOJIB/II.

187. I'anbBaHUYECKHI AJIEMEHT COCTOUT U3 CEPeOpPSIHOrO 3JIEKTpoia, MorpykeHHoro B 1 M
pacTBOp HHUTpara cepedpa, M CTaHJAPTHOIO BOJOPOAHOrO 3ieKkTpoda. Hamucath ypaBHeHUs
AJIEKTPOJIHBIX IPOILIECCOB U CYMMapHOM peakluu, MPOUCXOslleld mpu paborte aieMeHTa. Yemy
paBHa BenuunHa ero JJ1C?

188. Ilpu snexTponuse pactBopa cyiabdpata Meau (I1) Ha aHoze BbLACAMIIOCH 5,64 11 KUCIOpOAa
(n.y.). Hanucarp ypaBHEHUS 3JEKTPOIHBIX IPOLIECCOB M OOWIEH peakluu, BBIYUCIUTH Maccy
BBI/ICTIUBILICHCS HA KaTOJE MEAM.

189. Jlnst peakuiiu BBHIOTHUTH CIIETYIOLIUE 3aJaHUS:
a) onpenenuts Tun OBP;

0) METOAOM DJIEKTPOHHOTO (WIM HMOHHO-3JIEKTPOHHOTO) OanaHca moaoOpaTh
KO3 (UIIMEHTHI B yPaBHEHUU PEAKIINH, YKa3aB OKUCIUTEIh U BOCCTAHOBHUTEIIb.

FeCl; + NaNO; + NaOH — Na,FeO,4 + NaNO, + NaCl + H,O

90. DOJIC MenHO-IMHKOBOIO ranbBaHMueckoro »siemeHra pasHa 1,07 B. Kakosa
KOHIeHTpauus: MoHoB Mean (II) B pacTBOpe, Kyna ONMymIeH MEIHBIH 3JIEKTPOJ, €CIU 3HauCHHE
MOTEeHIMaIa IIMHKOBOTO AiekTpoaa — 0,79 B.

191. CoctaBbTe CcXeMy TrajibBaHHYECKOI'O 3JIEMEHTa, B OCHOBE pPabOThl KOTOPOIO JIEKHUT
peakiys, IPOTEKaoLIast 10 ypaBHEHUIO:

Ni + Pb(NO3), = Ni(NOs), + Pb.

Hanmumure ypaBHeHHs 3JeKTpOAHBIX mpolieccoB. Berumcaute 3JC 3TOro snemeHta, eciu
KOHIIEHTpaluK HOHOB Hukens Ni** u ceunna Pb** pasubl 0,1 Monb/.

192. Beruucnute 06beM BOJI0OpOJIa, KOTOPBIN BBIICIUTCS MPHU IPOIYyCKaHUM TOKa CUJION 5 A B
Te4eHUH | yaca yepe3 pacTBOp CEPHOM KUCIOTHI. 3alUIIUTE YpaBHEHUsI peaklui, MPOTEKAOIINX Ha
IEKTPOJIax MPH JIEKTPOIU3E PACTBOPA CEPHOM KUCIIOTHL.



193. [1ns1 peakiiuy BBINOJIHUTD CIIEIYIOIINE 3a1aHuUs:
a) onpeaenuth Tun OBP;

0) METOIOM 3JIEKTPOHHOTO (WJIM HOHHO-JIEKTPOHHOTO) OanaHca nmogoopaTh Ko PHUIIMEHTHI B
YPaBHCHUU PCAKIINH, YKAa3aB OKHUCIIUTECIIb U BOCCTAHOBUTCIIb.

/n + KNOz + KOH — NH3 + KzZl’lOz + HQO

194. DnexTpomHBI TOTEHIHMAI MarHueBoro osjiekrpoma — 2,36 B. Omnpenenure
KOHIIEHTPALIMIO HOHOB Mg”" B pacTBOpe UX COJIN.

195. CocraBbTe CX€MYy KOHIIEHTPAILIMOHHOT'O rajlbBaHUYECKOIO AIEMEHTA, €CJIM KOHLICHTPAIUs
1oHOB 1MHKa Zn** 0,01 Mons/n y ognoro snekrpoaa u 10° Mons/n y apyroro snexrpona. YKaxure,
KaKOH M3 3JIeKTPOI0B OyJeT aHOJ0M, KaKkoi — katooM. Paccuuraiite J1C snemenTa.

196. BerarcnuTe CHITy TOKa M MacCy OCa)JICHHOTO IIMHKA, €CITU 3JICKTPOJIN3 pacTBoOpa cylbdara
[IMHKA TPOBOIUIIN C MHEPTHBIMU JIEKTPOJIaMU B T€UEHUH 0,7 4, B pe3yJbTaTe 4ero BBACTUIOCH 5,6
7 Kucinopoza (H.y.). 3aluIInTe CXeMy 3JIEKTPOJIU3a.

197. [1nst peakuuu BBIIOJIHUTD CIIEIYIOIINE 3alaHuUs:
a) onpeaenuth Turn OBP;

0) METOIOM 3JICKTPOHHOTO (WJIM HOHHO-JIEKTPOHHOTO) OanaHca mogoopaTh Ko GHUITMEHTHI B
YPaBHCHUH PEAKITNH, YKa3aB OKHCIUTENb U BOCCTAHOBUTEIT.

MnO; + KBiO; + HNO; — HMnO; + Bi(NOs); + KNO; + H,0

198. OJIC cBUHIOBO-LIMHKOBOTO TajlbBaHWYeckoro »siemeHta paBHa 0,61 B. Kakosa
KOHLIGHTpalss MOHOB LIMHKA B PacTBOPE, KyJa OIYIIEH LMHKOBBIA JJIEKTPOJ, €CJIIM 3HAYCHUE
AIEKTPOJHOIO MOTEHIMala CBUHIIA cocTaiisgeT — 0,18 B?

199. CoctaBbpTe cXeMy KOHIIGHTPAIIMOHHOTO TrajJbBaHMYECKOTO AJIEMEHTA MPHU KOHIICHTPAIIUH
noHoB cepebpa Ag" 0,1 mone/n y omuoro smextpoga u 0,0001 Momb/i1 y Ipyroro 3ieKTpoja.
YkaxuTe, Kakoi U3 IEKTPOI0B OyIeT aHOI0M, Kakoil — karoaoM. Paccunraiite DJ]C anemenTa.

200. DaexTponu3 pacTBopa cyibhaTa Kajius MPOBOJUIN C HEPACTBOPUMBIMH HJIEKTPOJAAMHU IIPU
cwie Toka 2,68 A B TeueHne 1 4. CocTaBbTe cXeMy 3JIEKTPOJIM3a; BBIYMCIUTE O0bEM
BBIJICJIAIOLIUXCS TIPU H.y. Ha 3JIEKTPOJIaX BEIIECTB.

201. lna peakiMu BHIMOTHUTH CJIEIYIOLIUE 3aJaHUS:
a) onpeaenuts Tun OBP;

0) METOJIOM 3JIEKTPOHHOTO (UM HOHHO-3JIEKTPOHHOT0) OanaHca nogo0parh Ko3(h(PpUIUEHTHI B
YPaBHEHUHU PEaKLUH, YKa3aB OKUCIUTEIb U BOCCTAHOBUTEIIb.

Ba(OH), + Br, — BaBr, + Ba(BrO4), + H,O

202. Ecmu B pactBop HuTpara cepedpa AgNO; NOMECTUTh MEIHYIO IUIACTUHKY, TO
MOCTETICHHO PAacTBOP MPHOOpPETaeT TOIyOYyI0 OKpacKy, a €ClH IOMECTHUTh 30JI0TYK0 — TO OHa
npuoOperaeT cepeOpsHbIii Oneck. [losicHuTe 3TH SIBICHUS.

203. Beruuciure DJ1C amemenTa, paboTaroIIero mo cxeme:

Cd|CdSO4 0,1 M) || AgNO;(0,01 M)|Ag. Bripazure MONEKyISIpHBIM W HMOHHBIM
YpaBHEHUSIMU TIPOXOJIAIIYIO TIPU pabOTe IeMEHTa PEAKIIUIO.



204. Haiitu 00beM kuciaopoja (H.y.), KOTOPbIH BBIAEIUTCS MPU MPOIyCKaHUH TOKa CUJIoN 6 A
B TeueHHH 30 MUHYT uepe3 BOAHBIN pacTBOP IMIPOKCUAA Kajaus. 3alUIINTe YpaBHEHUS PEaKLui,
IPOTEKAIOIUX Ha JEKTPOJaX B IPOLECCE IIEKTPOIN3a 3TOTO PACTBOPA.

205. [l peakiiy BBIIIOJIHUTH CJIETYIOIIUE 3aJaHUs:
a) onpeaenuth Tunn OBP;

0) METOZIOM 3JIEKTPOHHOTO (MJIM MOHHO-3JIEKTPOHHOT0) OajaHca moao0path K03 GUIIHEeHThI
B YPaBHEHUU PEAKIINH, YKa3aB OKUCIUTEIh U BOCCTAHOBHUTEII.

MI’ISO4+ PbOz + HNO3 — HMHO4 + PbO\IO3)z + PbSO4 + Hzo

206. BeIYMCINTS NOTEHIMAT MArHUEBOTO 3JIEKTPOIA B PACTBOPE, KOHIEHTpAI|s HOHOB Mg**
B KoTOpoM cocTtasisier 0,6 monb/a npu 25 °C.

207. Kakue ycTpoiicTBa Ha3bIBalOTCS KOHUEHTPALMOHHBIMU 35eMeHTamu? Yemy pasHa OJ1C
TAKOT0 3JEMEHTa, B KOTOPOM MEIHbIE 3JEKTPOJbl HAaXOAATCA B pacTBOpax cyibdata MeIu C
koHneHTpauusmu 0,1 Moab/1 u 5 Mob/n?

208. Yepes pactBop cynbhara Kaamus mpomymeHo 25 A-u anekTpuuectBa. Omnpenenurte
Maccy KaJMHs, BBIICIMBIIErocsi Ha Karoge. Hamummre ypaBHEHUs peakiuii, MPOTEKAIOLUX Ha
AIIEKTPOIAX.

209. 15 peakiuu BBITIOIHUTD CIEIYIOIINE 3aIaHUS:
a) onpeaenuth i OBP;

0) METOJIOM 3JIEKTPOHHOIO (MJIM MOHHO-3JIEKTPOHHOTr0) OasiaHca noaoopaTth K03 puuueHTs
B YPaBHEHUU PEAKIIMH, YKA3aB OKUCIUTEIb U BOCCTAHOBUTEIIb.

CaHz + K3PO4 + HCl — K3PO3 + CaClz + HzO

210. BeIYUCANTD AIEKTPOJHBIA IMOTEHIMAT MEIHOTO 3JEKTPOAa B PAacTBOpPE, KOHIICHTPAIHS
MOHOB MeJ B KoTopoM cocTaisieT 0,01 Momb/m.

211. Kakoii 1oymkHa OBITh KOHIICHTPAIHSI COITU IMHKA B pACTBOPE, UTOOBI DJIEMEHT

(-) Mg | Mg* || Zn* | Zn (+) Mpy KOHIIEHTPAIIMU MOHOB MarHusi, paBHo 1 mMomw/n maBan DJ1C
B 1,60 B? 3anummTe npouecchl, MpOUCXOSAIINE Ha 3JIEKTPOgax.

212. CocrtaBbTe JIEKTPOAHBIC YPaBHEHUSI MPOIECCOB, MPOUCXOASIINX HA aHOJIE U KaToJe IPHU
AIIEKTPOJIN3E PacTBOpa U paciljiaBa HOJIUa IIMHKA C MHEPTHBIMH 3JIEKTPOIAMH.

213. Jlng peakuuy BBIIIOJIHUTD CJIEAYIOIINE 3aJaHUS:
a) onpenenuts Tun OBP;

0) METOZOM DJIEKTPOHHOTO (MM MOHHO-DJIEKTPOHHOTO0) OanaHca moaoopaTh K03 HUITHEHTHI
B YPaBHEHHU PEAKIINH, yKa3aB OKHCIUTENIb H BOCCTAHOBHTEIb.

CI'203 + KC103 +KOH — KzCI’O4 + KCI + HzO

214. B pactBOp, comepxkamuii xjmopun cepedbpa maccoit 50 T omycTwiam 8 T KEIE3HBIX
crpyxek. Kakue Beniectsa 1 B KAKOM KOJMYECTBE 00pa3yloTCs B pe3yJsIbTaTe peakiun’?

215. Onpenenure 3apsanl 25ekTpoaoB U IJ[C rnemenTa

Mg | (0,1M) Mg** || (0,01M) Mg** | Mg. Kakue 31eKTpOXMMHUYECKHE MPOLECChl MPOXOAST Y
AIIEKTPOJOB MarHUEeBOIO dJIeMeHTa?



216.

Brerancnure Bpems, HeoOxoaumoe it BeiaeneHus 10 T jkene3a u3 pactBopa cyibdara

xenesa (II) Tokom 10 A. 3anumure cxemy mpoiiecca JIeKTpoIin3a pacTBopa cyibdata xkenesa (II).

217.
218.

219.
peaKkui.

220.

KHCJIOTBI.
221.
222.
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.

[TokazaTe MexaHU3M 00pa30BaHUs IUTHUANHA U3 PHOO3bI U IUTO3UHA.
OcymectButh peakiuu TeTpo3bl ¢ CsHs-NH-NH, u HCN. Ha3BaTb npotyKThI.

Jloka3zaTh BOCCTaHABIMBAIOIIYIO aKTUBHOCTh MaJIbTO3bl U aHATUTHYECKUHN 3 deKT 3Tux

IToxa3aTh MexaHu3M o0pa3oBaHus ryaHo3uHdocdara u3z pudo3sl, ryanuHa u pochopHoii

OcymectButh peakiuu D-ranakrossl ¢ CsHs-NH-NH, u NaOH. Ha3zBatb npoyKThl.
Jloka3aTh HaTM4Ke TJIMKOJIUBBIX TPYIII B MOHO3AX.

[TokazaTe MexaHu3M 00pa30BaHUS AMUJIONIEKTHHA U3 TIIFOKO3BI.

OcymectBuTh peakuun D-pu6o3si ¢ [Ag(NH;),JOH, Na(Hg). Hazats mpogyKThI.
Jlokasate Hanmmuue D-(pyKkTo3sl B pacTBOpeE.

[TokazaTe MexaHU3M 00pa30BaHUs JEC30KCUTUMHUINHA U3 JE30KCUPHUOO3BI U TH-MHUHA.
OcymectButh peakiuu D-¢pykrossl ¢ H,SOsu NH,OH. Ha3BaTe mpoxyKThI.
Jlokazarh HaJlM4yue anbJAETUIHBIX TPYII B MOHO3aX.

[TokazaTh MexaHu3M 00pa30BaHUs LEJUTIOI03bI U3 TIIFOKO3BI.

OcymectButh peakuun D-ppykrosst ¢ NH,OH u HCN. Ha3zath npoayKThI.
JlokazaTh HaJlM4Yue YrieBOJAOB B HYKJIEMHOBBIX KHUCIOTAX.

[TokazaTe MexaHU3M 00pa30BaHUS JAKTO3bI U3 TAIAKTO3bI U TITFOKO3HI.
OcymectButh peakiuu D-manno3b ¢ NH,OH 1 NaOH. Ha3Bate npoayKThl.
Jlokazarh HaJlMuue aMuII03bl B pacTBOPE.

[Toka3atb MexaHu3M oOpa3oBaHUs Je30KcHaneHo3uH(pochara U3 Ae30KCUpHOO3HI,

afgeHnHa U GocPOpHON KUCIOTHI.

237.
238.
239.

Ocy1ecTBUTh BCe BO3MOXHbBIE PEAKIMH LIeUTI0N103bl. Ha3BaTh MpOIyKTHI.
JlokazaTh HaMU4Ke ajibJACTHAHBIX TPYII B MOHO3aX.

[Tokazarp MexaHM3M OOpa30BaHUs AE30KCUI'yaHO3MHTpUdochaTra U3 Ae30KCUpUOO3bI,

ryaHuHa 1 GpochopHOI KUCIIOTHI.

240.
241.
242.

OcymectButh peakiuu D-apadbunossl ¢ HCN u C¢Hs-NH-NH,. Ha3Bate mpoyKThI.
Jloka3aTh BOCCTAHABJIMBAIOIIYIO aKTUBHOCTH 1EJIJI0O0HO3BI.

IlokazaTh MeXxaHH3M O6p830BaHI/IH ICKTOHOBBIX KHCJIOT OKHCJICHHCM TIaJlaKTO3bI,

[UKJIA3aed U KOHACHCAIUEH.

243.

OCYI_HGCTBI/ITB BC€ BO3MOXHBIC OKHCIHUTCIBHBIC W BOCCTAHOBHUTCIBHBIC PEAKIIMU D-

r10K03b1. Ha3path MMPOAYKTHI.



244, Jloka3aTh HaJIU4YHe aMHJIO3bl B PaCTBOPE.
245. TlokazaTh MeXaHu3M 00pa30BaHUS ITUKINIECKOTO aneHo3uHdocdara.

246. OcCyliecTBUTh peaklMu MpeBpalleHus D-MaHHO3bI B alIbIONIEHTO3Y U aJbJOTeMN-TO3Y.
HaszBate npoayKThI.

247. loka3ath HaM4ue PpyKTO3BI B PACTBOPE.

248. HaszBaThb coeAMHEHHs 10 MEXAyHapoAHOW, smnupuyeckoit, D-, L- u R-, § —
HOMEHKJIATypaM:
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TunoBsble BONPOCHI (321aHUS) K IK3AMEHY:

. BBenenue, oTpaxkaromniee 3HaAU€HHE XUMHUYECKMX 3HaHHI B IMOATOTOBKE COBPEMEHHOTO
6uosora. [IpenMeT 1 OCHOBHBIE 3a/1a41 COBPEMEHHOM XUMUU. TEopus U IKCIIEPUMEHT B XUMUH.
. DJNeKTpOHHAs: TEOpUsl aTOMOB M MOJeKyJ. Pa3BuTue mpeacTaBieHMi O CTPOEHUHM aTOMa.

Monenn atoma Pesepdppna, bopa. BomHoBas mnpupoma siiekTpoHa. YpaBHeHHE Je-Bpoiis.
IIpunnun HeompenenenHocty ['eiizenOepra. BonnoBas ¢yHkuusa. VYpasHenue Illpenunrepa.
[TonsTre 0 kBaHTOBBIX uKciax. PanuanbHas U opOUTaNIbHAS COCTABIIAIOIINE BOJTHOBOM (DyHKUUU: S-,
p-, d- u f-opOutanmu. ATomMHBIE OpOWUTaNHM, MX SHEPTMU M TPaHUYHbIE MOBepXxHOCTU. [lopsmok
3aMOJIHEHUs JJIEKTpOHaMU aToMHbIX opOutanei. [lpunnun Ilaymnu. IlpaBuna Xywpa. Ilonsarus:
OpOMTANBHBIA  pagWyC U HHEPrus HMOHU3ALMKM  aToMa, CpPOJACTBO K  DIEKTPOHY H
ANEKTPOOTPHULIATETLHOCTh. DHEPreTUUECKHE TUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

. [lepuoanueckuit 3akoH u nepuoaunyeckas cucrema J[.M. MenneneeBa. CoBpeMeHHas
¢dbopmynupoBka Ilepuoanueckoro 3akona. CTpyKkTypa NEpHUOAMYECKONM CHUCTEMBI U €€ CBS3b C
JJIEKTPOHHON CTPYKTYpOM aTOMOB, 3akoH Mosnu. IlepuoauyHOCT B M3MEHEHUHU DJIEKTPOHHOU
KoHurypamuu aromoB. Ilepumonst u rpynmbl. KopoTko- M JUIMHHONEPUOAHBIN BapHUaHTHI
nepuonveckoil Tabnuipsl. [lepuoguuyHOCTh B M3MEHEHUH BEJTMYMH PayCOB, JHEPTUU MOHHU3ALNH,
CPOJCTBA K DJIEKTPOHY, 3JEKTPOOTPUIATEIBHOCTH aTOMOB. I[loOXkeHne XMMUYECKOTO AJIEMEHTa B
NEPUOJMYECKON CHCTEME KaK €ro IilaBHas XapakTepucTuka. I[lepuoanuHoCTh B MU3BMEHEHUHU CBOWCTB
MPOCTHIX BEIIECTB U OCHOBHBIX XMUMHUYECKUX COCIUHEHHH (OKCHABI, TUAPOKCUIbI, TaJOTCHUJbI).
BeprukanbHble, TOPU30HTAIBHBIE U TUArOHAJIBHBIE AHAJIOTUU B IIEPUOJAUYECKOMN CHUCTEME.

. Xumunyeckasi cBsizb. OcHoBbl Teopuirk MO JIKAO, HampaBieHHBIX BaJ€HTHOCTEH.
Casi3pIBaroNIyie, pa3polxisomue W HecBs3biBaomue MO, ux sHeprus U (opma. DHEPruuecKue
muarpammbl MO. 3anonnenue MO 3ieKTpoHaMu B MOJIEKYJax, 0Opa30BaHHBIX aTOMaMH U MOHAMH
3JIeMEHTOB 1-ro u 2-ro nepuoaos llepuonnueckoil cucTeMbl XXUMUYECKUX 31eMEHTOB. KpaTHOCTh
ces3u B MMO. [lpupona KOBaJIEHTHBIX CBA3EH MPOCTBIX U CIOXKHBIX MOJIEKYN 3jieMeHTOB [ u 11
nepuo0B repuoanyeckoit cucremsl [I.1. MenneneeBa. [10npHOCTD, JUITONIBHBIE MOMEHTBI CBSI3E€M U
MoJieKyJl. MOHHOCTh CBsi3eil. DieKTpoHHast CTpyKTypa moisiekyn F, , O, , Hx , N, , CO, NO, , HsS,
SO,, SOs.

. [lonsATHe O NOHOPHO-aKUENTOPHBIX CBs34X M BaH-nep-BaanbcoBbIX B3auMOAEUCTBUSIX.
OpueHTallMOHHOEe, HWHAYKIIMOHHOE, JAWUCIIEPCHOHHOE B3aumozeicTBus. MonHasd, BoxopoaHas,
MeTaiudeckas cBs3b. [MOpuanu3anus aTOMHBIX opOuTajneil. YCTOWYMBOCTh THOPUIU3NPOBAHHBIX
COCTOSIHMM pa3JIMYHbIX aTOMOB. [IpocTpaHCTBEHHOE pacCIOI0KEHHE aTOMOB B MOJIEKYJIAX.

. KommiekcHbie coenquuenns. OCHOBHBIE MOHATHSI KOOPANHAUUOHHON XUMHUU: LEHTPaIbHBIN
aTOM U €r0 KOOPJWHAIMOHHOE YKCIIO; JINTaH/Ibl; BHYTPEHHSS U BHELIHSS KOOPIAUHAIIMOHHBIE CephI.
Homenknatypa M wn30MepHusi KOMIUIEKCHBIX COEAMHEHHMH. XHMMHYECKas CBSI3b B KOMIUIEKCHBIX
COEIMHEHMAX. TeopuH CTPOCHMSI KOMIUIEKCHBIX COEAMHEHUH. JJOCTOMHCTBA M HENOCTAaTKH METoja
BaneHTHBIX cBsizeld (MBC). Teopus kpuctammmueckoro mons (TKII). Cummerpus d-opburaneid.
N3menenue sueprum d-opOutaneil B cheprHueckoM, OKTa’JAPHUYECKOM M TETPadJIpHuecKOM II0Jie
JUTaHA0B. DHEPIrUs pPAcUICIUIEHUs, DHEPrUs CHapuBaHusA. BiusHue Ha BEIWYMHY pPACLIEIUICHUS
MIPUPO/IBI LEHTPATIBLHOTO aToMa (3apsia, pajauyca, JMEeKTPOHHONW KOH(UTypaluu), TpUPOIbl, YUCHIA U
pacnosoeHus JIuraiioB. CneKTpOXUMUYECKUN Psia.

. Mertoa monekynsapubix opoutaneir (MMO). [TocTpoeHue TpynmoBBIX OpOHUTaNel JTUTaHI0B
U WX B3aUMOJEHCTBHE ¢ OopOWTaIsiMH IeHTpajgbHOro atoma. Mcmomb3oBanue TKII m MMO nmns
OOBSICHEHHSI ONTHYECKUX U MArHUTHBIX CBOMCTB KOMIUIEKCHBIX coeAauHeHuid. KoHcTaHnTta
yCTOMYMBOCTHU. MCrIob30BaHNE KOMIUIEKCHBIX COCIMHEHMM.



. Hauana xumnueckoit TepmoauHaMuku. [IpeamMer u MeToIbl XUMUYECKOW TEPMOIUHAMUKH.
B3aumocBs3p Mexay mpolrieccaMu OOMEHa BEIIECTB U DHEPTUU. XUMHUYECKas TePMOJMHAMUKA KaK
TeopeTnyeckasi ocHOBa OnosHepreTuku. OCHOBHBIC MOHATHS TEPMOAMHAMUKH. BHYTpeHHSIsI SHEpTusl.
PaGora u Ttemnmora — aBe (opmbl TMepenadd IHEPrHH. THUIBI TEPMOAMHAMUYECKUX CHCTEM H
nporeccoB. 3akoH ['ecca, ero cieacTBusi, mpuMepsl pacueToB. Pacuersl aHepruii cBszeid. [lepBoe
Havano TepMoanHaMuku. CTaHJapTHAs SHTANBINA 00pa30BaHUs, CTAaHAAPTHAS YHTAIBIUS CTOPAHHUS.
Tepmoxumuueckue nporecchl. [I[puMeHenne nmepBoro Havaiza TEPMOJNHAMUKHI K OMOCHCTEMAaM.

. Bropoe nauano tepmoauHamuku. OOpaTuMbie U HEOOpAaTUMBIE B TEPMOJAMHAMUYECKOM
CMBICJIE Tporecchl. DHTponwms. DHeprus [ub0ca. Xumudeckui moteHman. IIporHo3upoBaHue
HaIpaBJIEHUsI CAaMOITPOU3BOJILHO MPOTEKAOIIUX POLECCOB B U30JMPOBAHHOM U 3aKPHITON CUCTEMAX.
TepMmomuHaMuuecKre YCIOBUS paBHOBECHS. Poib SHTPONUWHOTO W DHTAIBIHMHHOTO (HaKTOPOB.
CranpmaptHas sHeprusi ['mb66ca oOpasoBanus, crapmapTHas dHeprus [u0O0ca OHOIOrMYECKOTO
okucnenus. Tperbe Hayano TepMoaAMHAMUKU. [I[pUMEHMMOCTH 3aKOHOB TEPMOJWHAMUKHU K >KMUBBIM
CHUCTEMaM.

. Xumuyeckasi kKuHeTuka. [loHsaTHe cpellHel W UCTUHHOM CKOPOCTH XMMHUYECKUX PEaKIUi.
OCHOBHOHM 3aKOH XHMHUYECKOM KHMHETHKHM — 3aKOH JeUCTByrommx wmacc. [loHATHE KOHCTaHTBI
CKOpPOCTH XUMHUYECKOM peakuuu. Ilopsnok m MonexkysisspHOCTh peakuuu. CKOpOCTh XMMHYECKOU
peakiy, €€ 3aBUCHUMOCTb OT TPHUPOABl U KOHIICHTPALIMU PEareHTOB, TEMIEpaTypbl. Y paBHEHUE
Appenuyca. DHeprusi akTHUBaluu. BiusHue karanu3aropa Ha CKOPOCTh XMMHYECKON peaKIuu.
[TonssTne o0 TEOpUM AaKTUBUPOBAHHOTO KOMIUIEKca. Karanm3 TOMOreHHbI, TIe€TepOreHHBIN,
(dbepmenTatuBHbIi. LlenHbie U KonebaTeNbHbBIE PEaKIUU.

. Xumudeckoe paBHOBecwe. OOpaTuMble W HEOOpPATHMBIC IO HANPABICHUIO PEAKITHH.
KoHcTaHTa XMMHUYECKOTO paBHOBECHS. YpaBHEHHUS H30TEPMbI M HM300apbl XUMUYECKOW DPEAKIIHH.
®dakTopHI, BIUSIONINE HA BEJIMYMHY KOHCTAHTHI paBHOBecus. HampasieHne cMeneHuss XuMU4eCKOoro
paBHOBecHsl TpU U3MeHeHuu mnapamerpoB cucteMbl. I[lpunnun Jle-llatense. I'ereporennsie
paBHOBECHSI. IPOU3BEACHUE PACTBOPUMOCTH.

. PactBopsl. Posib BOJbI ¥ pacTBOPOB B KU3HEACATENBHOCTU. DUBHKO-XUMUUYECKHE CBOICTBA
BOJABI, OOYCIOBIMBAIOUIME €€ YHHUKaJIbHYIO pOJb KaK €JUHCTBEHHOIO OHOpacTBOPUTEIS.
Knaccudukanus pactBopoB. IlpencraBienne 00 UCTHHHBIX U KOJJIOMTHBIX pacTBopax. [Iporiecchr
pactBopeHusi. CriocoObl BbIpaKE€HUSI cocTaBa pacTBOpPOoB. DAKTOPHI, BIUSAIOIINE HA PACTBOPUMOCTD.
Hacepliennbsle 1 HEHaCHIIIEHHbIE pacTBOPbl. OcaxaeHue TPYIHOPACTBOPUMBIX cojei. [lonsitue o
(ha30BbIX paBHOBECHUSX U AUarpaMmax cocTosHusax. Pa3oBas quarpamma coctosiHus Bofbl. [IpaBuio
¢a3 I'n6Oca.

. CBoiicTBa pa30aBJIICHHBIX PACTBOPOB HEIJEKTPOJUTOB. 3akoHbl Payms. Kpuockomus u
s0ynHOCckomusi. Ocmoc. OcMmoTHdeckoe naBieHHe pacTBopoB. 3akoH Bant-I'odpda. Ocmoc B
MIPUPOJE.

. PactBopb!l anekTponuToB. OTKIIOHEHHE pPAacCTBOPOB JJIEKTPOJIUTOB OT 3aKOHOB Payns u
Bant-T'odpda. Ilomstue  um3oroHnueckoro  koddpduuuenta. Teopus  3IEKTPOIUTHUECKOM
muccounanui. Koncranta nucconuanuu ciaboro snektponuta. IlpencraBieHue o MexaHu3Me
3NEKTPOJUTUYECKON nucconuanuu. CreneHb auccouuanuu. lIpumeHeHue 3akoHa JEHCTBYIOIIHX
MacCc K paBHOBECHUSM B PAcCTBOpaxX 3JIEKTPOJUTOB. 3akoH pazbaBieHus OctBanpaa. Kaxymascs
CTeTIeHb JUCCOIMAIIMA CHUIBHOTO dJeKkTponuTa. [loHstTue 00 akTHUBHOCTH W KO3 (uUIIMEeHTaX
AKTUBHOCTH.

. CunbHble s3aexkTponutbl. OOmme mnonoxxeHus teopuu Jlebas-Xrokkens. Monnas cuna
pacTBOpPOB. AKTUBHOCTb U KO3(DPHUIIMEHT aKTUBHOCTH HOHOB. DJIEKTPOJIUTHI B OPraHU3Me.
. HonHble paBHOBeCHS B pacTBOpax 3JEKTPOIUTOB. KHCIOTHI, OcHOBaHUS, amM(OTepHbIE

1eKTponuThl. PaBHOBecue auccounanuu Boabl. MoH ruapokconus. MonHoe npousBeneHre BOJBL.
Bonoponnsrii nokazarens (pH) pactBopos. pH xuakocreit opranusma. I'uaponns conen.

. KonnuratuBHble cBoOMcTBa pa30aBIEHHBIX pacTBOPOB 3JIEKTPOIMTOB. 3akoH Payns u
CIEICTBUS U3 HEro: MOHIDKEHWE TEMIIEPaTyphl 3aMEp3aHusd U IOBBIIICHUE TEMIIEPATyphl KUIICHUS
pactBopoB. Ocmoc. OcmoTnueckoe aapieHue: 3akoH Bant-I'odda. ['uno-, runep- 1 M30TOHUYECKHUE
pactBopbl. [loHsiTe 00 M300CMHM (PJEKTPOJUTHOM TomeocTtase). Poias ocmoca B OMOIOTHYECKHUX
cucremax. [1na3zmonus, HUTOIU3, TYprop.



. [IpotonuTuyeckue paBHOBecHs U Tpoliecchl. KOHKypeHIus 3a MPOTOH: M30JUPOBAHHOE U
COBMEIIIEHHOE MPOTOIUTHYECKHE paBHOBecHs. KOHCTaHTa KUCIOTHOCTH M OCHOBHOCTH. AMQOIIUTHI.
Nzosnexktpuyeckas Touka. bydepubie pactBopsl. bydepHoe neiicTBHE — OCHOBHON MEXaHU3M
MPOTOJUTUYECKOTO0 TOMEOcCTa3a oOpraHu3mMa. MexaHuzM JeictBus OydepHBIX CcHCTEM, UX
KOJIMYECTBEHHBIE XapakTepucTuku. OOIMe NPEACTABICHUs O MEXaHU3ME JICUCTBHS PEIOKC-
Oydepubix cuctem. bydepHsie cucteMbl KpoBH: TUApOKapOoHaTHas, ¢ocdaTHas, reMOrIOOMHOBAS,
MIPOTEHHOBAS.

. OKCHUCIUTENBbHO-BOCCTAHOBUTENbHBIE MPOLIECCHl B pacTBOpax. BakHellne OKUCIUTENN U
BOCCTAHOBUTENU. MIOHHO-MOJIEKYISIPHBIE YPABHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUMN.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JEMEHTOB M UX COEAMHEHHH B 3aBUCUMOCTH OT
MOJIOKEHUs ieMeHTa B [lepuonnueckoil cucTeMe 3JIEMEHTOB M CTENEHU OKHMCIICHHS 3JIEMEHTOB B
coeuHeHUsIX. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMM U UX HampaslieHue. Psa HanpspkeHuil.
CrannmapTHoe W3MeHeHWe HSHepruu [mb6ca m ['enbMrosipiia OKHMCIUTEIHHO-BOCCTAHOBUTEIHLHOM
peakiMu U CTAaHJAPTHBIE OKHUCIUTEIIbHO-BOCCTA-HOBUTENbHBIE MOTEHIMANbl  (3JIEKTPOJHbIE
noteHuuansl). OrmnpeneneHue HampaBlIeHUS MPOTEKAHUS  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii Mo pPa3HOCTH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTCHIMAIOB. BnusHue cpeasl u
BHEIIHUX YCJIOBUWM Ha HANpPaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIUNd M XapakTep
00pa3yrommxcst IPOAYKTOB.

. OCHOBBI  DJIEKTPOXUMHUHU. DJIEKTPOXMMHUYECKHE CBOWCTBA pPacTBOpPoB. ComnpsiKEHHbIE
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE  MMapbl.  JIBOMHOM  DJIIEKTPUYECKUH  CIIOM,  JJIEKTPOJBI,
raJbBAaHUYECKUN SJIEMEHT. OJIEKTPOAHBIM moTeHnHan. CTaHAapTHBIM SJIEKTPOJHBIA MOTEHIMAI.
VpaBuenue HepHcra. DnekTponu3. DIEKTPOXMMHYECKHE HUCTOUYHMKH HHepruu. Kopposus kak
3IEKTPOXUMUUYECKHI MpoLecc.

. AncopOumsi. AncopOIMOHHBIC PABHOBECHS M TIPOIIECCHI HA TIOJIBMKHBIX TPaHUIAX pa3nera
¢a3. IloBepxHocTHas »Heprus ['m66ca. [1oBepXHOCTHO-aKTUBHBIE M IMOBEPXHOCTHO-HEAKTHBHBIC
BemecTBa. M3MeHeHrne MOBEPXHOCTHOM aKTMBHOCTHM B TOMOJIOTHYECKHMX psiaax (mpaBuio TpayGe).
N3otepma angcopOumu. OpueHTalUsS MOJIEKYJ B MOBEPXHOCTHOM CIIO€ U CTPYKTypa OunomemOpaH.
®dusnueckas aacopOIUs U xemocopOmus. AAcopOmus ra3oB Ha TBEPABIX Tenax. AncopOuus w3
pacTBopoB. YpaBHeHue JleHrmiopa. 3aBUCUMOCTh BEIMYMHBI aJICOPOIMH OT PA3IUYHBIX (PaKTOPOB.
3HadyeHne aJCOPOIMOHHBIX MPOIECCOB IS JKU3HEACITEIBbHOCTH. (DU3UKO-XMMHUYECKHE OCHOBBI
a7copOLIMOHHOMN Tepanuu, reMocopOLrY, MPUMEHEHUS B MEIUIIMHE UOHUTOB.

. Hucnepcusie cuctembl. Knaccuduxarus nucnepcHbix cucteM. CyCleH3WH W AMYJIbCHH.
Konnounneie pactBopbl. Y CTOWYUBOCTH KOJUIOUIHBIX pacTBOPOB. CTPOCHHE KOJTOMAHON YACTHUIIBI U
munemisl. JInopunsHele 1 nuodoOHble Koytouasl. 3o0iau U renu. llenTusanms, Koaryssiuus,
cegumenTauus koswtounos. Ilopor koarymsauuum u ero ompexaenenue. Ilpasuno Illymnsue-I'apau.
Bzanmuas koarymsiinusa. CoOBpeMEHHBIE TEOPUM KOATyJISIIUHM. ODJIEKTPOKMHETHYECKHE CBOMCTBA!
anekTpodope3, DIEKTPOOCMOC, TOTEHIMA TEUEHUsS M MOTCHIMANbl ceauMeHTanuu. CTpoeHHe
JBOMHOTO 3JEKTPUYECKOIO CJIOS. OJEKTPOKMHETUYECKUHM MOTEHIHMAT M €ro 3aBUCUMOCTb OT
pa3nu4HbIX (PaKTOPOB.

. OCHOBBI KOJIMYECTBEHHOIO aHajau3a BemecTBa. KOJIMYECTBEHHBIE METOJBI aHAIM3a.
OcHoBbI 00bEMHOTO aHanu3a. [Ipsimoe, oOpaTHOe, KOCBeHHOE TUTpoBaHUE. KpuBbie TUTpOBaHMUS.
Touka 3KBUBaJIEHTHOCTH U CIOCOOBI ee (hukcupoBaHus. MHANKATOPHI B 00bEMHOM aHAIM3E, TEOPHUS
WHAUKAaTOpoB. BpiObop wuHmuKaTopoB. Pacu€rel m ommuOkum B 00BEMHOM aHammse. Merton
HeWTpanu3auuu. AuauMeTpust u alkaiuMeTpus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE.
HNonometpus u nepmanranaromeTpus. Pacuer Maccel 1 MacCOBOM J10JIM OIPENEISIEMOrO BEIIECTBA
[0 JaHHBIM THUTPUMETPUYECKOrO aHainu3a. lcnonp30BaHME TUTPUMETPUUYECKHX METOAOB B
Ouosoruu. DIEKTPOXMUMHUYECKHE MeToNbl aHanu3a. [loreHumomerpus. M3mepeHue >IEKTPOIHBIX
MOTEHIIMAJIOB. DJEKTPOAbl CPaBHEHHS: BOAOPOIHBINA, XjopcepeOpsiHbli. MoHOCeneKTUBHbIE
3JEKTPOJIbI, MX HCIIOJIb30BAHUE JUISI M3MEPEHUsI KOHILIEHTPAIMM HOHOB BOJOPOJA (CTEKIISHHBIN
BOJIOPOJ), Kaus, KalblHsl, HATpUsi B OMOKUAKOCTAX. [loTeHIImoMeTprudeckoe TUTpoBaHUE. MeTo bl
aMIIEpOMETpUU, KyJIOHOMeTpuu. M cronb30BaHWe dSIEKTPOXMMHYECKMX METOJIOB aHalu3a B
6uonorun. Xpomarorpadus. Knaccudpukanus xpomatorpad@udeckux METOI0B MO JOMUHUPYIOLIEMY
MEXaHW3My pa3felieHus BemecTB. MaeHTudukanms BemeCTB Ha XpomarorpamMmmMax W HX
KOJMYECTBEHHOE ormpenaeneHue. [IpuMeHeHHWe TOHKOCIOWHOM, OyMakKHOH, TIa30-KHAKOCTHOM,



BBICOKO()(DEKTUBHOW  KMIKOCTHOM,  MOJEKYJSIPHO-CUTOBOW  Xpomarorpaguu B MEIHKO-
OMOJIOTMYECKUX UCCIIEJOBAHUSAX.

. ®U3UKO-XUMHUSI PACTBOPOB  BBICOKOMOJIEKYJSApHbIX coenuHeHudt (BMC). CaoiicTta
pactBopoB BMC. Ocobennoctu pactBoperus BMC, kak ciencTBue UX CTPYKTYpbl. 3aBUCUMOCTb
BEJIMYMHBI HaOyXaHMsl OT pa3IU4HbIX (aKTOpoB. AHOMalbHas BS3KOCTh pacTBopoB BMC.
VpaBuenue Illraynunrepa. Bszkocts Ouonoruueckux >KuakocTei. OcMOTHYECKOE JaBiICHHE
pactBopoB OuomnoiaumepoB. YpapHeHue ['amnepa. Ilomusnextponutel. M303mekTpudeckas ToYka u
MeToAbl ee onpeaeneHus. MemOpanHoe paBHoBecue JlonHaHa. OHKOTHYECKOE JIaBICHUE TUIA3Mbl U
CBIBOPOTKH KpOBH. YCTOMYHMBOCTH PacTBOPOB OHONOJMMEpPOB. BricannBaHue OHONOIMMEPOB U3
pactBopa. Koaueppauus, 1 ee poib B OHOJIOrMYECKUX cHUcTeMax. 3acTyaHeBaHue pactBopo BMC.
CaoiicTBa CTyHEH: CUHEPE3UC U TUKCOTPOIUSI.

. Xumust OnoreHHbIX 31eMeHToB. Knaccudukanus 6MOreHHBIX 3JIEMEHTOB MO0 UX OMOT€HHON
POJIM: OPraHOTE€HbI, 3JEMEHTHl 2JEKTPOJUTHOTO (hoHA, MHUKpO3JIeMeHTHl. [IoHATHE O HpUMECHBIX
2JIEMEHTaxX (AKKYMYJIHMPYIOIIMXCS M HEAKKyMyJIupyroumxcs). OCHOBHbIE UCTOUYHUKH IOCTYIUICHHS
IIPUMECHBIX DJIEMEHTOB B OPraHM3M. XHMHUYECKHE aCHEKThl OKpYyXKarolew cpenpl. XuUMHS S-
2JIEMEHTOB. DJIEKTPOHHAsI CTPYKTypa aTOMOB M KaTMOHOB. CpaBHEHME, CBOMCTBA HOHOB 3JIEMEHTOB
IA u [TA-rpynn (komriiekcoobpazoBaHue, 0Opa3oBaHUE OCAJKOB). buosormueckass ponb HaTpus,
Kalusl, MarHusi. XUMHYECKOE CXOJCTBO W OHMOJOTMUYECKUN aHTArOHW3M (HATPHA-KaUi, MarHHii-
KajblMi). Xumus p-anemMeHToB. PocdaTel, COEAMHEHUS] KUCI0POJa, CEpbl, FaJION€HOB, POJIb HOHOB
XJIopa B TOMEOCTa3uce, MeTaboiIM3M HoJa U ero (hU3MOIorHYecKas poyib. XuUMHUs d-371€MEHTOB.
DNeKTpOHHas CTPyKTypa aToMOB M KaTHOHOB. Haunbonee BaxHble OMOreHHBbIE d-3JIEMEHTBI: XPOM,
Menb, MoinuOaeH. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA: 3aKOHOMEPHOCTH YCTOHYHMBOCTHU
CTEIEHEN OKHUCIICHUS, HEYCTOMYMBOCTh HEKOTOPBIX CTEIIEHEH OKUCIICHHS M3-3a PEaKIUid COCTMHEHUS
¢ Bogoit (Co **, Cr *"); mucHponopuuOHHPOBAHUE MPOMEKYTOUYHBIX CTENeHed okucnenus (Mn'',
Mn®"). YcTOWYMBOCTB, CTEIIEHH OKUCIEHHS B YCIOBHsAX opranusma. OOpa3oBaHMe KOMILUIEKCHBIX
COEMHEHUI ¢ OPraHN4YeCKUMH JINTaHJaMU; THIPOKCOKOMIUIEKCHI; aMMUHOKOMILUIEKCHI; 00pa3oBaHue
HEPACTBOPUMBIX COCIMHEHUN; THIPOKCHUIBI.

+  Knaccudukanus opranmdeckux coeauHeHuil. DyHKIMOHAIBHBIE TPYMIBI M OpraHUYECKUe
paagukanbsl. OcHOBHbIE IpaBuiia cucreMarndeckod HoMmeHkiaTypel MIOITAK g opranmueckmx
COeMHEHUI. 3aMecTHTeNbHAasE W  PaAJAUKAIbHO-QYHKIMOHAIbHAsE HOMEHKiatypa. (OCHOBBI
HOMEHKJIATypbl aln(aTHUECKUX, ATUIMUKINYECKUX YTJIEBOJOPONOB M MX MOJU(PYHKIHMOHAIbHBIX
IIPOU3BOIHBIX.

*  Kiaccudukamms, OCHOBBI ~HOMEHKJATYpbl  B@KHEHMIIMX  NpEICTaBUTENCH  apOMAaTHYECKUX
YIJIEBOJIOPOJIOB, TETEPOLMKIMYECKUX COEIMHEHMM W MX NOJU(YHKIHMOHAIBHBIX IPOU3BOJIHBIX.
Knaccudukanuss M HOMEHKIATypa >KM3HEHHO BaXKHBIX M OHOJIOTMYECKH AKTUBHBIX COEIMHEHHH.
B3aumHoe BiMsSiHHE aTOMOB B MOJIEKYJIaX OpPraHMYECKUX COEIUHEHHI M CHOCOOBI €ro nepenavm.
[lonApuzanus cBsA3ed Kak IIPUYMHA BO3HMKHOBEHMSI PEAKLUMOHHBIX LEHTPOB B MOJIEKYJax
opranuyeckux coeauHeHuu. [lomspuzanus cBs3ed W 3NIEKTpOHHbIE 3(PPEKThl (MHAYKTUBHBIN H
Me3oMmepHbIit). [IpoctpancTBeHHbIe 3D (PEKTHI.

 Buasl conpsokeHusi. ConpspKeHHBIE CHCTEMbBI € OTKPBITOM M 3aMKHYTOM  IIETIBIO.
ApomatnyHocTh U ee KputTepud. llpaBuno Xiokkens. ApOMaTHYHOCTh OCH30MIHBIX H
TeTEPOLMKINYECKUAX COCAUHEHNN.

+ Knaccudukanus opranmueckux peakuumid. Kiaccudukanuss OpraHMYecKHX peakiuil 1o
MEXAaHU3MY U KOHEYHOMY PE3YyJIbTaTy. | OMOIMTHYECKHUI U T€TEPOIIMTUYECKUI PAa3pbIB KOBAJCHTHBIX
CBsi3el. DJIEKTpPOHHOE W  TPOCTPAHCTBEHHOE CTPOCHUE OOpa3yIOMIMXCS  HMHTEPMEIHATOB.
DNEKTPOHOIOHOPHBIE U DJIEKTPOHOAKLENTOPHBIE 3aMECTUTEIIH.

*  DNeKTpOHHAasl CTPYKTypa, peaklMOHHAs CIIOCOOHOCTh alMKIMYECKHUX YIJIEBOJOpOI0B. Peakiym
CBOOOIHOpAMKAIBHOTO 3aMmenieHus ¢ yyactuem C-H cBszeil sp’-ruOpuan30BaHHOrO atoMa yriiepoja.
PernocenexkTuBHOCTS.

*  Peakuum snexkrpodunbHOro npucoenuHeHus. Peakiuu 351eKTpO(UIBHOTO MPUCOCTUHEHUS C
y4aCTMEM HEHACBHIEHBIX CyOCTpaTOB Ha MpHUMeEpax TIHIpaTalud M TUIAPOTraJoreHUpOBaHUS
PernocenextuBHOCTh  peakuuid. IlpaBuno MapkoBHukoBa. OCOOEHHOCTH — SIEKTPOPUILHOTO
MIPUCOEINHEHHNS K COIPSDKEHHBIM CHCTEMAaM.



*  Peaknuu 31ekTpoPUIBLHOTO 3aMeIeHHs. DIEKTPOHHAS CTPYKTYPa U peaKIIMOHHAS! CTIOCOOHOCTD
apOMaTUYECKUX COETUHEHUH. Peakiuu >1MeKTpopUIBHOrO 3aMeleHUs U UX MEXaHW3Mbl. BiusHue
3aMeCcTUTENEe B apOMaTUYECKOM SJIp€ U IeTepOaTOMOB B TE€TEPOLUKINYECKHX COCIMHEHHUSX Ha
PEaKIMOHHYIO CIIOCOOHOCTh B PEaKLUIX 3EKTPOPHIbHOrO 3aMelieHus. OpHeHTUpYIoIlee BIUsSHUE
3aMeCTUTENEeN U TeTepOaTOMOB.

*  KucioTHO-OCHOBHBIE CBOMCTBA OPraHWYECKUX COEAMHEHMH. KHUCIOTHOCTH M OCHOBHOCTH
opranndeckux coeauHeHuil. Teopunm bpencrena u Jlstonca. OO0mme 3aKOHOMEPHOCTH W3MEHEHHS
KHCJIOTHBIX U OCHOBHBIX CBOWCTB B 3aBUCHMMOCTH OT NPUPOJBI aToMa B KHUCIOTHOM M OCHOBHOM
IIEHTpaX, AJIEKTPOHHBIX A()PEKTOB 3amecTUTENeld M CcoJbBaTalMOHHBIX 3 dexToB. KucmorHbie
CBOWCTBA TMPOTOHCOJAEPKAIIMUX (PYHKIMOHANBHBIX Tpymnn. OCHOBHBIE CBOMCTBA HEHTpaIbHBIX
MOJIEKYJI, UMEIOIIUX TE€TEPOATOM C HEMOACICHHOM JIEKTPOHHOM Napoil.

*  Crepeonsomepuss OpraHMYECKMX MoJeKysd. IIpocTpaHCTBEHHOE CTPOEHHME OpPraHMYECKHX
coenunennii. Koudopmanus u xoHdurypanus wmonekyn. KoHdpopManmuum OTKPBITBIX IIeMei.
Kondopmanun muxmmyecknx coeaunenuii. Kongurypamus. Ilpoekunonnsie ¢opmynsr Durepa.
OOmue NpPUHIMIBI CTEPEOXUMHUYECKONH HOMEHKIAaTypbl. OnTudeckas aKTUBHOCTh. [lpuyuHbI
XUPaAJTbHOCTH OPTAaHUYECKUX COeTUHEHUI. Buapl ctepeon3omepoB. n—Jluacrtepeomepsl.

« E, Z-cuctema CTEPEOXUMUYECKON HOMEHKJIATypBbl. [TpoGnema B3aUMOCBSI3H
CTEPEOXHMHUYECKOTO CTPOEHUS C MPOSIBICHUEM OMOJIOTHYECKON aKTUBHOCTH.

e Peakuum HykiIeo(UIBHOTO 3aMeLICHMs Y HACBILIEHHOrO aroma yriepoaa. Peakiuu
HYKI€O(UIBHOTO 3aMELEeHUs] Ha MpUMepax aJKUIUPOBAaHUS CIUPTOB, (EHOIOB, THOJOB,
Cyab(pHUIOB, aMHUHOB M  THAPOJM3a  TaJOT€HONPOU3BOAHBIX.  BiMsHHE  AIIEKTPOHHBIX,
MIPOCTPAHCTBEHHBIX (PAKTOPOB M CTAOMIBHOCTH YXOMASIIMX TPYII HAa PEAKUMOHHYIO CIIOCOOHOCTH
coeauHenuil. CrepeoxumMusi peakuuii HykieoGuiIbHOTO 3ameleHus. bruonorndyeckas poiab peakuuit
AIKUJIMPOBAHMS.

e Peaxkuuu 31MMUHUPOBAHUS Ha IPUMEPAX JAETUAPOTraIOreHUPOBaHUS U JETHIpaTalliu.

e Peaknuu HyKICOQHUIBHOTO TNPUCOCTUHEHHS C ydyacTHeM KapOOHMIBHOW Tpynmbl. Peaxiumn
KapOOHUJIBHBIX COEIMHEHUH C BOJOH, CHUpTaMH, THOJIAMH, aMUHaMUu. BiMsHue 3J€KTPOHHBIX U
IIPOCTPAHCTBEHHBIX (PAKTOPOB, POJIb KUCIOTHOTO KaTanu3a. OOpa3oBaHUE U T'MIIPOJIU3 UMUHOB Kak
XMMHUYECKasi OCHOBa MHMPUIOKCAIEBOrO KarTaiu3a. Peakuuu aibJ0JIbHOTO MPUCOEAUHEHUS W
aJIbJI0JIBHOTO paculelyieHus. buonornueckoe 3Haue€HUE 3TUX MTPOLIECCOB.

+  Peakuuu HyKICOQUIBHOTO 3aMEIIEHHs Y SP’-THOPHAM30BAHHOIO aToMa yriepona. Peakiuu
HYKJICOQUIIBHOTO 3aMEUIeHUsT KapOOHOBBIX KHCIOT M HUX (YHKUMOHAIBHBIX IPOU3BOAHBIX Ha
npuMepax 00pa3oBaHus U TUAPONIN3a AHTHAPUIOB, CIOKHBIX 3QUPOB U THOI(DUPOB, AaMUIIOB.

*  Aunwnupyromue peareHThl. CpaBHMTENbHAass aKTMBHOCTh  alMIMPYIOUIMX  PEarcHTOB.
Aumndocdatsl u aneTuikopepMeHT A — MPUPOIHBIE MAKPOIPTHUECKHE AIMIIMPYIONINE PEareHThI.
buonoruueckas poab peakuuii auIMpOBaHMsL.

*  OkwucieHve M BOCCTAHOBIICHHE OpPraHUYECKHUX COCAUHEHUH. Peakiuum OKHCIIEHHS CHUPTOB,
TUOJIOB,  CYJIb(QUAOB, KapOOHWJIBHBIX COEIMHEHUH, aMuHOB. Peakiuu BOCCTaHOBJIECHHUS
KapOOHMJIBHBIX COCAMHEHHH, Iucynb(puaoB, UMUHOB. I[loHsATHE O mepeHoce THAPHUI-MOHA U
XHMHUYECKO ocHOBe neiicTBust cucremsl HAJT - HAJTH. TTonsitie 06 0HO3IEKTPOHHOM IIEPEHOCE H
xumudeckon ocHoBe aeictBus OAJ[-OAH..

*  Crpoenue, XMMHYECKHE CBOWCTBA M PEAKIMOHHAS CIIOCOOHOCTh NOJU- U TreTepodyHK-
UOHANBHBIX coenuHeHud. [lomu- W TeTepodyHKIMOHATIBHOCTh KaK XapaKTEepPHbIM NpU3HAK
OPraHWYECKUX COEIUHEHUH, YYacCTBYIOIIMX B IMPOLECCE JKU3HEACITEIBHOCTH M  SIBISIFOLIIUXCS
pOJOHAYATIbHUKAMU Ba)KHEHIIMX TPYII JIEKAPCTBEHHBIX cpeiacTB. Lluknmmzanms u  xenatooO-
pazoBanue. OCOOEHHOCTH BO B3aMMHOM BIIMSHUN (YHKIIMOHAJIBHBIX TPYII B 3aBUCUMOCTH OT HX
OTHOCHUTEJIBHOTO  pacnojiokeHus. TayToMepHble TnpeBpailieHus. MHOroaroMHble  CHUPTHI.
JIByxaTomuble (eHonbl. CuctemMa THAPOXWHOH-XMHOH KaK XUMHUYECKass OCHOBa YOMXMHOHOB B
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX ITpolieccax. @eHOIbl 1 AHTHOKCUIAHTHI.

e JIByXOCHOBHBIE KapOOHOBBIE KHCIOTHl. AMUHOCIUPTHI: XOJIHUH, alETHIXOIUH. AMHUHO(DEHOIIBI:
nodamuH, HOpaapeHaNuH, aapeHanuH. OIHOOCHOBHBIC (MOJOYHAS (- M Y-TUIPOKCUMACIISIHBIC),
JIBYyXOCHOBHBIE (sI0J1049HAsI, BUHHBIE), TPEXOCHOBHBIE (JIMMOHHAS) TUAPOKCUKUCIOTHI. AJBAECTUAO- U
KETOHOKHCJIOTHI.



+  T'erepodyHKUMOHATBHBIE TNPOU3BOAHBIE OCH30JMBHOTO psna. CanumuiaoBas KHCIOTa U ee
MIPOU3BOJIHBIE. 1-AMHHOOEH30MHasl KUCIIOTa U ee pou3BoiHbIe. Cyb(paHnIaMUIHbIE IPEenaparsbl.

« Xumuss OHOJIOTMYECKM AaKTUBHBIX TIeTEPOLUKIMYECKUX COEIMHEHUH U JIEKapCTBEHHBIX
npenapaToB. I'erepounkiibl ¢ oqHUM rerepoatoMoM. [luppon, uanon, nupuauH, XuHoauH. [loHsaTHe
0 CTPOEHUU TETPANUPPOIIBHBIX COeIUHEHNH (MophupHH, reM). buonornuecku BaxkxHble IPOU3BOIHBIE
MUPUIMHA. IIponsBoHbIE 8-TUIPOKCUXUHOJINHA — aHTHOAaKTepHaIbHbIE CpeacTBa
KOMILIEKCOOOPA3yIOIIEero JeHCcTBHs. [ eTepoluKiIbl ¢ HECKOIBKUMH TeTepoaToMamu. I[lupasou,
UMHJIa30J1 THA30J, MHpa3uH, NUPUMHUAWH, MypuH. bapOuTypoBas KHCIOTa M €€ MPOU3BOJHBIE.
IM'mapokcunmypuHsl.

*  Aunxamougsl. IlpencraBieHue o CTpOEHHMM HHUKOTMHA, MoOp¢QUHA, XWHUHA, AaTPOIMHA,
TeoOpoMuHa, KohernHa.

 Xumus (QepMeHTOB, KO(DEPMEHTOB W TOPMOHOB. bHojormueckoe AEWCTBUE, XUMHUYECKas
npupofa U cBoiictBa (epmentoB. KodepmeHTsl, mpocreTnuyeckue TIpymmbl. Ponb BUTaMUHOB,
METAJJIOB U JPYTrux KOoQakTopoB B (DYHKUMOHHPOBAHUM (pepMeHTOB. HUKOTHMHAMUI-HYKICOTUIHBIE
kotepmentbl. Ctpoenre HAJ[™ u HAJI®'. Cucrema HAJT™ 1 HAJTH.

Xumwus ropmoHoB. Knaccudukanuss v BaKHEHIIME MpPEICTaBUTENN TOpMOHOB. CTepouHbIE
ropmonsl. Ilentunnbie u GenkoBble TopMoHBI. KaTtexomamuubl. CTpykTypa ¥ (U3HUOJIOTHUYECKOE
NIEUCTBUE.

*  Monocaxapuabl. Ctpoenne u kinaccudukanus. Crepeon3oMepus M LUKIO-OKCO-TayTOMEPHs
MOHOCaxapuJoB Ha IPHUMEpE IEHTO3, TeKco3 U amuHocaxapoB. dopmynsl Pumepa n Xeyopca.
Kondopmanuss mupano3usix (popMm MoHocaxapuzoB. Hambonee BakHBIE MPEICTABHTENH IEHTO3,
reKco3, JIe30KCHcaxapoB, aMHHocaxapoB. HykieopunbHoe 3amelieHHe Yy aHOMEpPHOIo LIEHTpa Ha
npumepe obpazoBanuss O- u  N-riamko3ugoB. Docdarer MoHOocaxapumoB. OKHCIeHHE U
BOCCTaHOBJICHME MOHOCaxapuJoB. B3ammomnpespaleHue anblo3 M KeTo3. Peaknmu anbIoJIBHOTO
TUIIA B Py MOHOCaXapuoB.

»  Tlomucaxapuasl. Onurocaxapuzasl. Jucaxapuasl. OCOOEHHOCTH B XMMHUYECKOM CTPOCHUHU
BOCCTAHABJIMBAIOIIMX W HEBOCCTAHABJIMBAIOIIMX JMCAaXapuIoB. l'omomnosucaxapuibl: Kpaxmad,
IJINKOT€H, JEKCTpaH, ueintono3a. Ilekrunel. IlepBuunas crpykrypa, rugponus. llonsarue o
BTOPUYHOM CTPYKType (aMuio3a, LeJUIojo03a). l'erepononucaxapuibl: THaTypoOHOBas KHUCIOTa,
XOHAPUTHHCYIb(aThl. CTpoeHUE U MEeIMKO-OM0JI0rMYeCKOe 3HaUeHUE renapuHa.

*  Awmusokucnotel. Ilentuapr u  Oenku. IlporenHorenHole amMUHOKHCIOTHL. CTpoeHue.
Crepeonsomepusi. KucinorHo-ocHOBHBIE CBOHCTBa. buocuHTeTHueckue Myt oOpa3oBaHUS W3
OKCOKHMCIJIOT.  Peaknum  BOCCTaHOBUTEIIBHOTO ~ AMUHUPOBAaHUS U TPAHCAMHHHUPOBAHMA.
[MupunokcaneBblil KaTanu3. XUMHUECKHUE CBOWCTBA 0.-aMHUHOKHCIIOT KakK reTepodyHKIMO- HAJbHBIX
COCIUHEHNI. buomorndyecku BakHbIE pEaKUUU 0O-AMHUHOKHCIOT. Peakuum ne3aMu- HUPOBAHHA,
THIpOKCHIMpoBaHus. [lekapOokcuianpoBaHne — MyTh K 0Opa3oBaHUIO OMOTEHHBIX AMUHOB U
ouoperynsaropos. [lentuapl. Ctpoerne nentuaHou rpymmbl. [ maponus nentuaos. benku. [Tonstue o
NEpBUYHOM W  BTOPUYHOH cTpyKkTypax. Cioxsble Oenku. [JMKONPOTEHHBI, JHMIONPOTEHHBI,
HYKJIEOTPOTEUHBI, PochormpoTenHbL.

*  Hykneunossle Kucinotsl. IlMpuMuauHOBBIE M IypHUHOBBIE OCHOBaHMs. JlakTMM-JIaKkTaMHas
tayromepusa. Peaknum nezamunupoBanusa. Hykneosunael, ruaponus. HykneoTuabl, CTpoeHHE.
I'uapomus HykneotunoB. [lepBuyHas cTpykTypa HyKIeHHOBBIX KUCIOT. CtpoeHue u ¢pynkimu JJHK
u PHK. Iloustue o Bropuunoii ctpyktype JIHK. JlekapcTBeHHbIE cCpeAcTBA Ha OCHOBE
MOM(UIIMPOBAHHBIX ~ HYKIEHMHOBBIX OCHOBaHW ((propyparmi, MepkanromypuH). Hyknmeosumsr —
AQHTHOMOTHKH.

e  Owmsbuissiemble aunuabl. Ombinsemble nunuabl. JKupbel. Macna. [IpuponHbie BbICIINE KUpPHBIE
KkucaoThl. [lepokcuaHoe OKHUCIeHHE (PArMEHTOB JXUPHBIX KHCIOT B KIETOYHBIX MeMOpaHax.
@ochonmunuael — KaK CTPYKTypHbIE KOMIIOHEHTHI KJIETOYHBIX MeMOpaH. CQUHTOIUINIBL.
I'muxonununsl. IlpencraBinenue o0 aHTHMOKCHAAHTHOM 3amuTe. B3anmoneiicTBue oOpraHMuecKux
COEIMHEHHI C KHCIOPOJOM KaK XMMHUUYECKash OCHOBA MEPEKHCHOTO OKUCIIECHUS JIUMUICOAEPKAIINX
cucteM. MHrMOUTOPHI IEPEKUCHOTO OKUCIICHUS.

*  Heowmbuisemsie munuasl. Ctepouasl. Ctepounsl. KondopmanronHoe cTpoeHne, OMoIorniaecKkas
poiib. YIIIeBOAOPObl — POJOHAYAIBHUKYU T'PYII CTEPOUJOB: 3CTPaH, aHAPOCTaH, NPETHAH, XOJIaH,



xonectad. CrepougHble ropMoHbl. JKemuHble KUCHOTHL. CTepuHBL. XOJECTEPUH U JPrOCTEPHH.
ATJIMKOHBI CepJCUHBIX MNIUKO3HUIOB: TUTUTOKCU- TeHUH, CTPOGaHTHANH. XapaKTepUCTUKAa OCHOBHBIX
Ipynn CTEpOUIOB.

*  Tepnenounsl. MoHO- U OuLMKINYecKue TeprieHbl. JIumoneH, MmeHTon, kKampopa. ConpsKeHHbIE
MOJINEHBI: KAPOTHHOUbI, BATAMHH A.



