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NPOBEPLTE CBOW 3HAHMWA

1. Kakve BelecTEa HAa3kIBAKT ankaHonamu? Kakopa ofwas dopmyna coeguHEHWA ] dzo dZd J U B dZW IS q

aTOMO KNacca? W s te d3|Z dzq’ tctso 5€

2. KaKkMe TWNkl M30MepWK XapakTepHsl ANA ankaHonoe? HanuwwvTe CTpYETYDHRE op-

Mynbl cnupToB coctaBa CyH,0 W HA30BMTE MX NO MEXOYHAPOAHOA HOMEHKnaType. L G) g 13 dZtS 9] 0 13 fr_] dZIS
HanuwmTe cTpyKTYPHEIE GopMynel ABYX NPOCTRE 3@UPOE, MMEDLLWY TAKOA e COCTAaB. . .

3. Kakme oflWmWe NMpOMBIUNEHHEE CNOCO0R! NONY4YEHWA ANKAHONOE Bkl 3HaeTe? U- tS dZtS )I J dzq 2 IS J IS
4. OOLACHUTE STAMONOTMID TPWBWANEHL HA3ZBAHWME CMOWPTOR, WMEKDWMY Hoplynk Q '[S IS '[S 'I'_G r J 'LL O fr] IS '[S

CH4OH 1 C,H:OH.
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1. CpagHMTe CEORCTEA KOHUSHTPWPOBAHHOA W pa3bBaeneHHOR cepHOR KMCNoTe. CBOM -l'l. O fr] [lS d (I‘

BLIBOALI NOATESDAWTE YPAEHEHWAMK COOTEETCTEYIOLWWY PeakLWA. 2

2. Novemy CoOeOMHEHWA, B KOTODLIX CTENE8He OKMCNEHWA Cepkl PAaBHa +6, NpOABNAKLT 1 1 r

TONBKD OKMCIMTENEHLIE CBORCTEAT ADPryMeHTWDYATE OTBET YDABHEHWAMKW peakLMi. U tG q 9 J‘ H J dZ 9 t’G
3. MNMoyemy cepHan kMcnoTa ofpa3yer gea paga conel? CpaBHWUTE MX. I 1 1

4. O0wacHATe, KaKum 00pa3omM CEOACTEA COoeOMHEHWA, B KOTOPRIX CTENEHE DKWCNEHWA g 1 tG B 9 J‘ tQ IS J fr] 9

cepul +6, BAMAIDT HA NPUMEHEHWE 3THX COBOMHEHWA. L dzo dzq’ W é

5. BCNoMHWTE CXemMy NpOWIBOACTEA CEpHOW KMCNOTul. Kakue oflwMe HaydHele NpHH-

_ LMMEl MPOM3B0ACTEA MCMONEIVIOTCH NP 8 Mony4eHun? N
—
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NPMMEHWUTE CBOW 3HAHWSA

5. YCTAHOEWTE COOTBETCTEME MExIy BElSCTEOM W PEareHTaMM, © Kax[biM M3 KOTO-
DhIX 3TO BELECTEO BIAWMOOSHCTBYET.

BELLECTBO  PEAMEHTHI
A) N, 1) H;0, KNO,
B) NH; 2) LIOH, CuSO,
B) (NH,),S 3} Cu, S
M) HNO, 4) 0,, Cl

5) Oy, H,

6) N,, CO,

6. Mcnoneaya meTon SnekTpoHHOr0 GanaHca, cOCTaBeTE YPABHEHWE peakuMd, onpe-
OENKMTE OKMCNWTENE W BOCCTAHOBMTEMS.

a) NH; + KMnO, + ... —— ... + K;MnO, + H;0

6) KMnO, + NH; —— MnO, + Nyt+ ... + .

B) ... + MnQ,; = Mn,Oy + Nyt + ..

T. 32, BeOENWBWIWACA NpY BE3aWMOL0EACTEMA CYyNepaTa aMMOHWA W TMOPOKCHOA KanNk-
UMHA, NPOMycTANM HaO packanédHHelM okckuoom senuill). Momydeddoe razoodpasHoes
NpocToe BelU(ecTBO NpW HarpeeaHdW NponycTUaM Hap, marduem. OGpasoBaBllesch
KpucTannudeckoe BeulecTBo ofpaborany cepHol kmcnoTol. HanwwmMmrte ypaBHEHWA
YETRIPEX ONMWCAHHBLY PEakKUMA.

8. Hanuwute ypaBHEHWA PEAKLUWA, C NOMOWLID KOTODPLE MOMHO OCYLLIECTEWTE CNEMy-
KILWE NPEBEpALLIEHWA;

Cu, - Ho,

HEr NH; (wa6.} HNO, - Bt
X, —= CH;CH,Br = Xy Xy = CH;CH,OH
9, Hapecky xnopwia asmmoHMA maccoid 107 r cmewany c rapoKcuaoM HAaTPWE MACc-
col 100 r v Harpend B npofWpke © ra3zooTEOOHOW TpyOkol. MNMonyvYeHHeId ras pac-
TEopunM B 200 mn BoOk. BeMWUCNIMTE MACCOBYED O0OMK aMMWaKa B pacTeope. Pac-
cYWTaRTe saccy 10%-HoOro pacTBOpA A30THOW KWCMOTel, KOTOpad noTpeSyeTcA mna
HEATDANWIALMWK aMMAEKE.

10. MNpUroToBMNKW CMECE CYNBDETA AMMOHKMA W MTMOPOKCHMOA KANLLWA, HarpenW &8, a ras,
MONYYEHHEE B pesyneTaTe 3T peakuWl, cobpand. Xnopuh, HATpKA o0patoTany KoHLEH-
TPWMPOBAHHOR CEpPHOW KMCNOTOW, NpW STOM BwOenuncA gpyrod ras. MNomy4eHHee B nep-
BOM M BO BTODOM OMbITAX MA3LI CMeIUAnK. MpoaykT 3ToR peakUWd CMELLANW © HACKILLLEH-
HEIM PACTEOPOM HWTPMTA KANMWA WM HArpend. COCTABeTE YPABHEHWH YeThIpEX DeakuMi.
11. B 2825 mn 10%-HOro pacTeopa a30THOA KMCNOTH (MNOTHOCTE pacteopa 1,12 r/mn)
pacTteoprnd 148 r HWTpWMOA kancuwA. K pacTteopy gofasmnwm 4.8 r kapboHara ammo-
HMA. BHMWCAWTE MACCOBEYE O0MKD A20THOA KMCNOTH B NOJYYEHHOM DacTBOpe.
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OTBeTbl Ha pacyYeTHble 3aja4u

§2. 6. 63,56. 7. 59% °Li; 94,1 % "Li. §9. 10. 3,58 ma. §11. 10. B 1,14 paza. 11. 712 sn. 12. 13,1 k&
§14. 5. CCL,F,. 8. 287 r. §16. 4. 975 r azora, 198,6 r kucnopona, 16 r aprowa. 5. 82,35 % azora
H 1765 % ponopogma. 6. 0,25 7. 13%; 2.2 mon'n. 8. 2348 %. 9. 449 /100 r. §18. 5. -8l =
Han 40,5 klx/mone HCL 6. a) —41,2 sfl; 0) +196,6 kx; 8) + 3514 cfla; r) —137 ellx. 7. 322 g/lx
46l klx B 65 MOz 9. 393 gxan/100 r. 10, 103 gllx/vons §19. B, CaMonponIsonsHoe TEYEHHE
OOEHX PEAKIMA B CTAHNAPTHEX YCIOBMAX HEBDIMOKHO., Ui nepeofl peaxmmu AM© = =28 kllx,

AS® e = —T68 Dx/K m AGS, = +20l xil; me mropon peasmm AKC," "= +623 Ik,
-~ —89.1 Tw/K u ﬁG‘* = +88,9 k& 9. Mupomw: orada: 1137 K, win 864 °C; nupono
ITHIIEHA: I9l4 K, wan 1641 °C. nmr)'qeamn ITHIEHA HAND NPHIEPAHEATRCH STOM HHTEPBATA TeMIIe- IS . IS r
PATYP, MHAYE YACTh STHISHA PRUICAMTCH M ero B0 OyieT Medkime. §20. 7. 0,04 sons/n - MuH. 8. Pe- l 8 J dZ

AKIIMH MPOTEKANT ¢ QIHHAKOBOA cpenHed ckopocTeio 0,08 moaw/a - s, 9. B 12 pas 10, 50 gls/Monk.
11, 2—-1-4-3 §21. 7. B 27 pax. B. B 25 paz 9. 10 suu. 100 0,02 wmone/a - mun. 110 Elakt) =
= 997 wlx/Monk; ramma = 3.4, 12 BoneneA o0REM BONOPONA BRIEIMTCH B NePEOM  CIydae.

§23. 5 a) 0.5 moaw'n; @) 1 sonw/n; By 0,05 wsony/an cepoponopoma w015 mons/n sogopona. tG O fr] .LL y IS dzr
6. [C] = 0.2 Mmoay/n; [D] = 04 monw/n. 7. VeogycHOA kMenorel 0,34 Mons/a W STWIOBOMD CIMpTA
0.4 mone/n. 10. B cropody ofpatHof peasudid. §26. B. 962 %. 9 87 %. 10, 147 . §27. 7. X — 4
Y—3L8A—-—4B65— 1B —2;T— 3 102635 wn, 1B 11 59%. 12. 113 . 13. CHsN,

merinamun. §28. 5. 325 T KI — 332 KOl — 149 r; KNO, — 202 . 8. 67.2. 9. 1343 1. L G H @ ‘LL(E'B )I 'IS
G305 A -2 B5—-LB—4&T—360A—-—1LB—-—2B—4T—-—3§3L35S A—-4E—3

B— 4T — 463557075 83W5% 0.A -4 bF— 2B - 2T — 2. 12.78%.
§32. 6. a) 1,5 B; 0,78 B; ) 0,23 B. §33. 9. L6 §34. 2. 3, 4, 5.5 A — 4 B — 5B — I .
Fr— 36 A—66—%B—1;T— L9 750 kr; 1607 krou 1750 kr. 100 108 r; 32 rw 224 A, dZG)Q IS&[ g de J
§35. 9. 58.2%. 11. GHg. 13. 112 % NaCl; 143 % NaOCI; 02 % NaOH. 14. KCIO,. §36. 4 A — 3;

E—2ZB—LET— LS A—36—-EB—-3T—68351%u6l% 9 39r §37. 4 A — ;
E—&B—-—5%T—-45A-2ZFh—3XB-—2T—26X -2:Y - L9 47% §38. 6. A —3;

E—2B—2T—57X—2Y_1 111:141,J §39.4. 2, 4,7 7 1,28 1 8 NaS,0, IZ 'LLJ_ B dZCf Q 0
§40.2. 1,35 A — 45— 3B — LT — 5 8 3% 235% 9 HS,. §41. 3.4, 5, 7. 4. |, 2,
3I5A—2%F—2B— LT —47 5% KS0, 154% KHSO, suso §42. 6. 2, 5, 6.
7.1,2,5.8A— 16— %B_ 3 F—49A—2 E—I:B—z:r—z.ll}.n—z;ﬁ—lz K
B— 2T —2 13 B889%: [230 kr. 15. 568%. §43. 5. A — L E— ;B — 5 T — 4 8 7,37 %.

9 NH, §44.9 145% 126 - 11. 63%. §45.5. 1,3, 4 6. A — 65— 4 B — 5T — 2
TA—LB—3%B—1L:T—68A—4E6—6B—2%T 3 12 73%, 218% §46. 2,

3,5, 67,8525 76A—2%F— 1B —%:T 5T A—%E—4&B_—8T_—1

13. 24,65 w14, 1431E kr, 16755 k1, 1750 ki 15. C;H N0, §47. 3. 2, 35A—l;E—S:

B— 4T —36A—0LB— 1;B—3T—3 713510 54%, 128% 1L HPO0,

§48. 6. A — LB — 3B 3T — 57 1,34 58 A %528 LT _—211.35%
M5, LI 13 627%. 15. 4% n S6%. §49. 6. A — ;B — LB — 2T — 6. T.A— 2 5 — I;

B— LT —48A— 35— LB— 3T — 3 11 354 w1 12. 5i;H, §50. 6. 744 k1. 9. 138%.

1L Hatpui. 12.2, 3, 5. 13 A — 2, B — 13 B — 4 T — 3. 14, wi{Na,S0,) = 8,99 %;

wiNaHS0,) = 10,03%. §51.3.a) 2, & ®) 1, 3, 5. 6. 1,56 %; 0,097 momy/n. 7. 3,05 %. 8 71 1.
9 805 MonL/L. §52. 9. 3% 1L A — LB — 4 B— 5T — 31— L 12. 53,2%. 13. 35751

§53. 4.3, 5.5 X — 4 Y — L EZnSJD 7. BB %. B. Z}CH §54. 6.2, 3, 5. 7.327T .

B B62R% AL 10% Mg: 3,72 % Zn. Ill 4051’ 11. 195 r. 12 1093]' §55.5. A -2 B —1I;

E—3r—4ﬁ2358h32Cl0 l)CI—ICI—I §56. 6. A — 46— ;B—2;T — 3

7. a) 145; o) 14; gy 145 8. E(MnO —336F% K\-‘[nD —32835‘6 Mn(y, — 1450 %. 9. 42865‘6 & A

10. 7144 kr. §57. 6. 6293 1 7. 38 wn. 8. 1,46 % serea u 56,54 % okenma xexesa(ll). 9. A = T
E E— I; B — 4 T — 2. 13. Fe,(S0y); - TH,0. 9
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BbIPABUTE CBOE MHEHME

17. MNpy oSpadoTke BOOHLIM pPAcTEOPOM LWENOYKM 2,2-0OWMETAN-1-XNopnpornada  He
YOAETCA NOMHKMTE COOTBETCTEYIOWMA CNWpT:

i i
CHy —C—CH,CI + NaOH(Bos.) CHy —C—CH,0H + NaCl
3 I P 3 I P
CHy CHy

BMecTo nNpoaykTa © TEM X8 CTPOEHWeM YIMepofHOoro ckeneTa ofpasyeTcA JOpyrod
CNUPT — 2-MeTUNGyTaHon-2. BLICKEXWTE CEOW NPEAnoNoXeHWA, NovYemy Tak NpoMc-

XOOMT.

15. ByTeH-2-0M0BER EKMCNOTA MONMET CYLWESCTEOBETE E BWOE OBYX MS0METPWYECKWX
W30MEDO0R. TPEHC-N20MED MMEET TDMEWANEHOE HazBaHWe «yYMapOoBas KWCNoTas U MC-
NoNLIYETCA B NMIWEB0H NPOMBILWNEHHOCTH B K3aYecTEe PerynATopa EMCNOTHOCTH No4
kopom E297. Unc-waomep HE3LIEAIDT MANeWHOBOW KWCNOTOW, 28 MCNONL30BAaHWE B Ka-
YecTEe nMWwesod nobaeky aanpaweHo. Hanuwnte CTPYKTYDHER GopMynsl obaMx KiKc-
NoT W YPaEHEHWA WX peakuMid: a) ¢ SpomHod soaoi; §) C BOQODOOOM B NPUCYTCTEMK
KAaTANM3aTopa; B) ¢ 2 MONL METWNOBOrD CNMpTa. Kak Bul OyMmaoTa, noYeMmy O0Ha M3
KACNOT nerko o0pasyeT BHYTPEHHWA aHrmopKn, a eTopas ergo He obpa3yer?
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CTpoeHHe, $U3MUeckne W XMMWJYeCKNe CBOWCTBA okcuaa cepel(V). Monyue-
Hue okcuia cepbl(Vl). CTp o Kne u Kue CBOWCTEBa cep-
HO# 1. Mony ] CepHOl KMCNoThl. Cynbghatel W K-
Apocynbdars!

NPOBEPLTE CBOWM 3HAHWSA

1. CpaBhmnTe CBOWCTBA KOHLUEHTPWPOBaHHOR W pasBaBneHHoi cepHoi kucnoTe. CBowu
BLIBOfLI NOATBEPMTE YDABHEHWAMM COOTBETCTRYIOUMX Peakimi

2. ToveMy COEOMHEHUS, B KOTOPLIX CTENeHb OKWCNEHWA Cepll PaBHa +6, NpoRENA0T
TONBKD OKMCIMTENLHEIE CBOACTEA? APrYMEHTHDYATE OTBET YPAaBHEHWAMUW peakuMi

3. MoyeMy cepHan kcnoTa ofpasyeT fEa pana conel? CpaBHWTE X

4. OGLACHMTE, KAKMM 06Pa30M CBOMCTBA COBAMHEHWA, B KOTODLIX CTEMNEHL OKUCIEHWA
cepel +6, BIMAIDT Ha NDUMEHEHWE 3TUX COSIMHEHMNA.

5. BCroMHUTE CXeMy NpOM3BOACTEA CEPHOM KWMCNOTE. Kakue oOUIME Hay4HEIE MPUH-
LMNLl NPOW3BOAICTBA MCNONL3YIOTCA NpK B8 Nony4eHun?

NPMMEHWTE CBEOM 3HAHWSA

6. BuifepTe BelecTea, PeakUuMM KOTOPIX G KOHUEHTPHWDOBAHHOA CepHOR KMGNOTOR
ABAAKTCA OKUCMMTENEHO-BOCCTAHOBUTENEHEIMM:
1) CaCOz;  2) Mg; 3) MgO; 4) KCI; 5) KI; 6) FeCly;  7) NHy;  8) KNOs.
COCTaBETE YPABHEHUA STHX Peakuui.
7. BuIGEPUTE FPYNMLI PEareHTon, Kax/bid W3 KOTOPLIX BIAUMOJSACTEYET C KOHLEHTPU-
POBaHHON cepHoi kMcnoToi Npu O6BIMHEIX YCNOBWSX:
1) SO,, Na,S0,, Cay(PO,), 4) 0,, Na, Ba(OH),
2) Zn, S, KCI 5) NaNO,, (NH,),S. C
3) Hy, Zn, LIOH 6) Mg, Al, CLO;
8. YCTaHOBUTE COOTBETCTEME MEX/Y BEUISCTEOM M DEareHTamy, ¢ Kax[eM W3 KOTo-
PLIX [aHHOE BEW|ECTBO BIaWMOLeNCTBYET.

Ei PEATE!

BELECTBO HThI
A) H,S0,(koHu) 1) KI, Cu, H,S
B} HyS0,(pasb.) 2) KOH, MgO, Al
B) SO, 3) Ca0, KMnO,, NaOH
no, 4) Hy, Ny, Mg

5) Cl,, HCI, HI

9. YCTEHOBMTE COOTEETCTEME MEX[Y [EYMA BELECTBAMM W DEAreHTOM, C MOMOLLLD
KOTOPOTD MOXHO DE3NU4WTe BTH BEILECTBA.

BELLECTBA PEATEHT
A) Na,50,, MnSO, 1) Bal,
5) K,S0,, KNO, 2) KOH
B) MnSQ,, Zns0, 3) Hal
T} {NH,),50,, Na,S0, 4) Cuso,
5) CH,CO0K

10. YcraHoBWTe cooTBeTCTBME Mexay dopmynami coneid U COOTHOLLEHWEM WOHOE BO-
A0pPOfa ¥ TWPOKCW/-WOHOB B BOfHLIX PAcTBOpax STMX coneit

DOPMYJIbl CONER

COOTHOLIEHWE MOHOB

4) Fey(S0,) 1) [H] = [OH]
B) K,S0, 2) [H'] > [OH]
B) KgHsd‘_, 3) [H] < [OH1]
T) (NH,),50,

11. Mcnonk3ya MeTo[, SNeKTPOHHOTO GanaHca, COCTAaBkTe YPaBHEeHWE DeakuMh, onpe-
[lennTe OKMCIUTENL U BOCCTAHOBMTENL.

a) Fe50, + = ...+ 580, + HO B) + Hy80,(koHy.) = H:PO, + ... + Hy0
6) 805 + ... = K80, + I, + ... r) Fag0y ... = .. + 50, + HO

12. Mopumio BepToNeToBORA CONM ¢ [ODABKOR AMOKGWAA MapraHua NPoOKanuiW, 3atem
B MONY4EHHOM Fa3e COXIMK cepy. K rasonbpasHoMy NDOAYKTY ropeHus cepel AoGasu-
MW KWCNOPOA W NPOMYCTHAN CMECE HAJL HArpeThlM OKCWAOM BaHanmua(V). OGpa3osas-
weecH BeWEecTBO NOMNOTHAN BOAOW W K NONYYSHHOMY DacTBOpY A0GABMNM M3GHITOK
pacTeopa HanuwuTe yp: STUX PeakUMi.

13. MMpoM3BOANTENLHOCTE YCTAHOBKKM N0 NPOM3BOACTRY CEPHOR KWCNOTH COCTaBnAeT
B cpegdem 1500 T B cyTkmn (B nepecyére Ha 100 %-Hyio kmcnoty). Ha nonysenme 1 1
CEPHOIM KMCNOTH pacxogyetca 820 kr NUpuTa. BuMMCAMTE BLIXOf, CEPHOA KMCROTH OT
TEOPETHHECKM BO3MOXHOMD, eCnM B 00pasue nupuTa coflepxuTcA B4 % aucynkdumna
xeneaa(ll), a TaKKe Maccy NUPWTA, KOTODHIA OYAeT M3pacXO[0saH 3a CYTKW

14. Cepy COXrNM B MaGuITKe KMCNOPoAa. MoyHeHHsIA raa NponycTHAN Yepes MapraH-
LISBYID KMCROTY, 3aTeM N0GEEMNM PacTBOP HUTpata Gapud. OGpPa3oBaBlMACA OCanok
OTHUNETPOBANM, BRICYILMIM W NDOKANWNKM © YINEM. COCTABETE YPABHEHWA BCEX STMX
peakLMit.

15. Hagecky cmeck cynkdata HaTpMA, HMTDAaTa HATPMA W kapOoHaTa HaTpMA Maccod
50 r pacTeOpPMNM B BOAe W 00paboTany MaGLITKOM pacTBOpa HWTpaTa Bapwa. B pe-
ayneTaTe peakuM oBpasoBance 0caaok Maccod 66,3 r. EcnM Takoe e KONW4EcTRO
cMech 06patoTaTke W3GLITKOM CONSHOW KMCNOTl, BLAENMTCA raz ofkEMoM 2,24 n
(H. ¥.). BEMMCNMTE MACcCOBYID AOMID CYNb(ata HATPHA B UCXOOHOH CMeck

BLIPASWTE CBOE MHEHME

16. M3BECTHO, 4TO NDK AEMWAPATALMKM CMMPTOB CEPHAA KOHLEHTPMPOBAHHAA KMCNoTa
pearupyeT co CNMPTOM, 00pa3yd SUPLl CEPHOM KWCNOTE, KOTOPHIE 3aTeM pasnara-
OTCA. PACCMOTDUTE MEXHW3M MDOTEKAHWA 3THX DEakLMA. Kak YCNoBMA GYOVT BNMATE
HA COCTAE NPOAYKTOR? TPEANCKMTE HAWGONEE ONTUMANLHEIA COCTAE DEaKUWOHHOM
CMECH W YCNOBWSA NPO Ong MaKcl 0Or0 BbiXOAa@ STWUNEHa Npu
Oeruapatayun aTaHona

WCNOJNIL3YATE AONOAHUTENLHYID MHGOPMALIMIO

17. Conu GapHA TOKCMYHEL, OJHAKD CYNbGhaT Gapua WCNONE3YeTcd ANA PEHTreHOCKD-
NN Kenyaka. OGOCHYITE HEOOXOAUMOCTE M0 MDUMEHEHWA B STHX Lenax. CylecTBy-
0T N ankTepHaTUBHLIE cnocobhl OHarHOCTHUKKN )KEJ'IYAKE'?

18. BuicHnTe aTMMmonorvio cnoea -anefactpe. MNoyemy Tak HaswBanw Oga pasHblx
MWHEpana: CYNb(Gar Kankuwa W KapOOHAT KamelMA (Kankuut)? CpaBHWTE CBOACTEA
3THX MATEDWANOB (MATKOCTE, YCTOMYMEOCTE K KMCNOTAM). KAKOMY M3 HWX Bul Okl OT-
AN CBOE NDEANOYTEHME MPU CO3JAHWM CKYNEMTYPLI?

|
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HEﬂPrHHHHEEHHH XMMMA

ﬂpnrpama ECTYNMHUTENBHBIX MCMBITAHMH MO XMMHK

OB6uwan xMmMUA

MNoHATME 0 MonekynApHbIX opbuTananx

OCHOBHBIE TUMbI KPUCTANMUECHMK PELLETOK: KyDuUueckue 1
rekcaroHanbHble

IHEPrUA aKTUBALMM

Teepgbie pacTeopbl. Cnnaso

MNpOTOHHbBIE KMCAOTbI, KUCAOTbI JIbkOKMCa

PasHoBECHME MM Ay MOHaMM B pACcTEOPE M TEepaol dasoid.
MNpoMzBeneHWe PACTEOPHMMOCTH

KoopauHauuoHHoe uMcno. KoHCTaHTa YCTOMUMBOCTH
KOMMNAEKCOB

Noancynbduab

Tuocynedat HaTpua

KapboHuAbl NepexoHbIX METANN0E

Bop. TpudTtopug Gopa. OpTo- 1 TeTpabopHan HMCNOTEI.
Terpabopart HaTpuA.

MNpumepsl coeqMHEHMIA KDMNTOHA WM KCEHOHA
MNpencTagneHue 0 MAarHMHMOPTaHMUYECHWUX COBLMHEHMAX
Npepcrasnenus ob anomMocunuKaTax

OpraHuuyecKaa XMMUA
Kondopmepoi.
MoHATUE D KETO-EHONBHOM TaYTOMEDHU.
OKCHMKMCNOTBI: MOOYHERA, BUHHAEA W CANMLWI0BaA KMCNOTbI
Hucaxapuapi: uennobuosa, mansbTosa, caxaposa
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2. CRLBMIstsydetsimls: d3OIsj ted OdzOe€
2.1. & BBdjj cdkretChdts Mo ddy s,
A Co Odasds dizQ;

A ftosflstsOdefisdcosijodedg ] Bsdzj SEdwtsdy = yOMls
A Ctdtfdj Sder j My Hddzj dzd >

Cl

0 ol *(‘t‘- 1 [leHTpaIbHBLLH
n>0 Cl aToM JTurann

u=1 \« /
K,[Fe(CN),] et s s

PopMa f~opouTaned emwé Oonee ClOKHAM.
e e = s Kak Bl BHIHTE, Ha PHCYHKe 8 W300DaXKeHO pPazHoe yMcao opOuTaneil kaxk-
noro Tinma. Mx KoimyecTo, (hOpMa M OPHEHTALIMS B MPOCTPAHCTRE OMHMCHIBAIOTCH

e A BHﬁll]HF[F.[ BHYIDGHHHE KUGMHHHHI’IGH:HDE 0COOBIMH 1IAPAMETPAMH BOIHOBOH (BYHKLHH, KOTOPHE HAILIBAITCH KEaHMOabIMU
c¢epa quﬂpa HHCTO s 3. KBAHTOBBIE YUCIA

ATOMHYI0 OPGHTANL MOXHO OTHOZHAYHO OMMCATHL C MOMOIILI0 HAGOpA KBaH-
e e T e e e AL e e e e - TOBBIX YHCEN.
+ [epsoe ksanmosee wucto HA3LIBAETCH FMABHBLIM K 0003HAUAETCS GYKBOH n.
InapHOE KBAHTOROE YMCIO MOXET NMPHHHMATL LENOYMCIeHHEE MON0KHTeTbHEe
ﬁp snadenust 1, 2, 3, 4, 5 u . 1. OHO onpeaensieT 3HepPrui0 31eKTPOHA Ha AaHHOR
ﬁg OPOHTATH: 4eM OOMBIIE n, TEM BLIIE 3HAYEHHE DHEPIHH.
T i' T Jr TJr Ti Tl‘ Bmopoe ksanmosoe uucao | HadkiBaeTcs OPOMTAARHBIM. OpOUTAILHOE
KBAHTOBOE YMCI0 0003HAYACT THI OPOMTATH, Ha KOTOPOI PACIONOKeH MISKTPOH.
5d a B reOMeTPHYECKOM [IOHHMAHHH — (GopMy OpOHTAIH. OpPOHMTAIEHOE KBAHTOBOE
YHC/O CBS3AHO C DIABHEIM M MOXET NPHHHMATBE HEOTPHUATENBHEIEC UEMHE 3HAUe-
Hust or 0 1o a—l. Yueno [ = 0 coorBercTByeT s-opOHTanM, [/ = 1 — 310
p-opoutank, ! = 2 — d-opdutais, [ = 3 — jOpOHUTAIL.
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2. CRLBMIstsydetsimls: d3OIsj ted OdzOe€
2.1. rdv BBdjj ckketCtets tMotjddw I,
A d3J. : G &aﬂ' I.d3«$ PL{J fr] g q' : 4. MEXAHW3M PEAKUWA 3NEKTPO®WNBHONO NPUCOEQWHEHWA

PaccmatpHpas SAEKTDOHHOE CTPOSHME ANKEHOB, MBI BREUIBHHYIH THIIOTEIY,

UTO JUIH STHICHOBRIX YTISBONOPOIOE NOUKHE OBITH XADAKTEPHLI PEAKIIHH SJeK-

Hff} TPpOPHIBHOTO NpHCOeTHHeHHA. Peakiiny TAKOTO THNA NPOTEKAKT M0 CYMMapHO-
MY YpaBHEHHED

CH,=CH, + HX — CH,—CH,X

B uém zaknmowuacTes MeXaHH3IM TakHx peakumit? Ha neproil cTagHM BI3aHMo-

« CH NelCTEHA MERIy MONEKYION ankeHa M oNekTpOhHIBHEM peareHTOM (B JaHHOM
o 3 Cyuae KaTHOHOM BOZOPONA, MOABISIOIMIMMCA B PE3VILTATeé TeTepOreHHOro pai-
C—C peiga ceasH H—X B pearente: HX — H' + X7), obpawyerTca npoMesyToUHas

/ \ H YACTHIA, HajbiBacMad NM-KOMILIEKCOM:

| CH,=CH,+H" —— CHITCHI

H+

M—ROMITTERE

Puc. 20. OGpasoranne

JareM KaTHOH BOIOPOZA %4 CuET BAKAHTHON ODOMTAMH +BRITATHBAET: WIEK-
M-KOMIUIEKCA

TPOHHYH TADY T-CEAZH, 00paiyd KOBAIEHTHYH O-CBA3L ¢ OJHHM H3 ATOMOB YITIE-
pofa 3THAeHa. OO0pasyeTcd YACTHLA, HEcyllas NOMGKHTENLHBIA 3apan Ha artoMe
YIepola — TaK HA3HBAEMEIH KApDOKATHOM:
g+ i n ar | a= CH,=CH, —> CH,—CH,
CH,~CH=CH, +H' == CH,—CHTCHI T T
N H+ KApBOKATHOH
H - KOMIDIEKS

KapfokaTHOHEI npencTarmaioT cofoil ypespwuaiiHe HeyeTOMMHEBRE YaCTHIIBL,
KOTODBRIE CTAGHIHIHDYIOTCH NYTEM MNPHCOSIHHEHHS HOHA C NPOTHROMOIOHHBIM
IHAKOM, B PACCMATPHBASMOM C/Iydae aHMOHAa X :

+ —
CH,—CHjy + X~ — CH,—CH,X

- .
EP ™ A A

-
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O6pasonanue npomveTa | 4-npicoenHerHE 06LACHASTCH OCO0EHHOCTAMH J2K-

2 2 dZW U 'B dzq d3 G) dzq w TPOHHOTD CTPOEHHH CONPAREHHBIX THEHOR, B HX MOJIEKVWIAN WEKTPOHHAS TUIOTHOCTE
e r T-CBAZER JENOKATHIVETCH M PACTIPEASIHETCH MRV YETHIPEMHA aTOMAMM VITIEPOIA.
- . 1 lnorepwpopanme AMEHOBRIX VIIEBOOOPONOE, 4 TAKEE PEAKUHH TMIPOra-

U tB C{ .1'{ d {Mdm H fr] IS 8 J_ dZdzr M JOTEHHPOBAHMA [POTEKAINT 10 MEXAHHIMY IEKTPOHHILHOID [PHCOETHHEHH.
PaccMoTpeHHe OTIENEHBIX CTAAMA 3THX PEAKIMi B COMETAHHH CO IHAHHEM 3UICK-

fr] 8 W L % @ IS I tB C{ G @@ IS B tg r TPOHHEIX H NPOCTPAHCTECHHEIX 2ppeKTOR aTOMOR H IPYIIN ATOMOB NO3BOMRET 10-
cl- HATE OCOBEHHOCTH XHMHYECKOND NOBSIEZHHA CONPAKEHHEY THEHOR W 000CHORITE
. PR CTOVETYDY O0paIvIioniMxcy nponvkron. B kauecTse WUNOCTPAIMH CKASAHHOTO Pac-

q dZG) 'L{' J_ dzz )1 dZB dsJ_ - G) dz CMOTPHM MEXAHHSM PEAKIMH THAPOGPOMUPORAHKA nedTanmena-1,3.

Kak pacnpenenesa anekTpoMHAEH IUIOTHOCTE B MOIEKYIE neHTaaueda- 1,37

L G) U B d\7) q' dZG) IS 1 . MeTHnsian rpymna, ofnananIan NOHEKHTENRHEM HHIVETHEHEM Sddextom +HI,
. CMEINAET IMEKTPOHHVIO mapy o-ceaan C(5)—C(4) B cTopoHy CONpAXEHHOR DneK-

TpoHHOA cHeTeMEl, TaKoe BIOPKEHHE BHIIEBACT CMEINEHHE IEKTPOHHEIX ILIOTHO-

A .IS fr] dZIS|£D Jr IS tQ q’ q' tG J L IS dZG zfg;rr-r;::men B Hanpasnenny kpafinero yrnepomuoro aroma Cfl) (Mesomepusil
Il Iss@ts dzgj BI WfdzedIs- i men—u=Cii-cn,
) ) Peakuma anexTpodIEHOTD NPHCOSIHMHEHHA HAYMHAETCH C ATAKM MCXOTHOTD
14 tod MisJ Hddzg] dad W 9 e exmpbuon — oo sotopor, & henme ool aonaer
StedJ dzls Oydtsdede 2 14 W\ Glodiliion n — cHmCHpCHmcH=CH,
LOB  Misdlsjdzj2 | d | 18

C KakuMM M3 YeTRIPEX ATOMOE VINEPOOA B COCTOAHMM Spi-THODHOMIALMHE Ki-
d B tG THOH BOIOPOIE NPEeInouTeT odpasoBaT: KOBAUEHTHYIO cBAzk! OueBHono, © TeM, v
KOTOPOTO HAWGOILMAN VIEKTPOHHAA I0THOCTE (anekTpouuiil sdubext) w1 npo-
CTPAHCTHEHHAR AOCTVIHOCTE (npocTpaHcTeeHHed sdiberr). Koweuno, sto nep-
BEIA aTmoM vIDepomHol [emu: N
- CH,—CH—CH=CH—CH,
CH,=CH-+CH=CH—CH,

k. +

KapfokamHousl cTafuiHiMpyioTes npucoermHenteM anwona Br. Murepecen
TOT hakT, 4To B 060MX Coyuasx obpasvercd oiMH M TOT e KOHeuHRIA nmpomykr —
4-GpoMneHTeH-2:

CH,—CH=CH—CH—CH,

+
CH,—CH—CH=CH—CH,

+ +Br — CH—~CH=CH—CHB—CH,
. CH,—CH=CH—CH—CH,
EP /S — 4-BpomMneHTeH-1

> o0 5 LJ
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2. NPOTHO3 PEAKLUWOHHOW CNOCOBHOCTH NPELOENBHBIX
OJHOATOMHBIX CMMAPTOB

Q

OuepMano, YTO XHMHYECKME CBOMCTEA CHMPTOR GVIVT CHAZAHEL B NEPEVID
O4EPEIE © HATHYMEM B MX MOJEKYNE DYHKUMOHAILHOR MAPOKCHIBLHOR rpynmel.
ATOM KHCIOpOIA HAHGOIEE IEKTPOOTPHUATEACH MO CPABHEHHIO C YITIEPOOOM M
ponopotoM, nootosmy ceaid C—0 w O—H — xoRAneMTHRIE NMONAPHEE:

Bl BB
- —=0+H
[

Bonee nonspuas ceass B ruapokcwisHoll rpynne. [lpy xuvuuvecknx peak-
LIHAX 5T3 CHA3L MOMET FeTePOIMTHYECKH PaspRIBATECH © OTLIEIUIEHHEM KaTHOHA
BOOOPOIA. DT0 OGVCAORIHEIET KMCIOTHEE CROHCTRA CIIMPTOR.

M3 kypca seoprapmueckoll XMMHH BAM WIBECTHE COSIMHEHHH, CONEMKA-
mue rpynny —0OH  (ruapokcHnsl METALIOR, KHCIOPOICOISMKAIIHE KHCIOTH,
pona). HecmoTpa HMa HanuuMe TMIPOKCHIBHOW TPVIINEL, 3TH COBIMHEHHA O6-
JANAIT PATHEMH CBOHCTEAMH (OCHOBHEIMH, KMCIOTHEIMH HWIH aMmOTepHEIMM).
Kucrotnee croficTea pemiectea o6VCIORTEHE 00pa3oBANMEM HOHOB BOJIOPOIA
NpH pacTeopeHHH ero & poge. JIErkocT: pajpHBa CREAIM KHCIOPOI— BOOOPOT B
COBIHHEHHAX, CONEPRANIHX THAIPOKCHIBHEE TPYINE, 33BHCHT OT NPHPOOE M
CTENEHH OKHCICHMA atoma, cessaHHoro ¢ rpynnodi —0OH. Yem Brime anextpo-
OTPHUEATENBHOCTE M CTENEHL OKMCIEHHE 3TOM0 ATOMA, TEM CHWILHEE KHCIOTHEIE
CROACTEA COBTMHEHMWA:

iﬂiﬂ§ﬁ o=§¥0§H H,C—~ O+H

OcnafncHHe KHCIOTHREY CROACTRE

Na—O-+H

H—04H

Kakoe ke mecTo B oTOM pruy oTBegedo cnuprad? Hepmicokas onexTpoorpi-
LATENLHOCTL VITIEPOOA M, [MABHOE, MNOIEKHTENRHEN HMHIVKTHEHBH dwbext me-
THALHOH TPYIIE NPHBOAST K TOMY, 4TO CIHPTE NPposRnEeT Gonee ciabkle K-
NOTHEEE CROMCTREA Ja%e N0 CPaRHEHHID © BOOOH.

Atom ymepona, cewzaHMmEE ¢ rHIpokcHasHOl rpynnodt, wseer  aedmnmT
MEKTPOHHOH MIOTHOCTH M, CASI0OBATENLHO, MOXET OLITh O0BEKTOM aTakHM HYy-
KeodunEHEM pearenTosd. Ilpy oo pazprpareca Gyvier ceaze C—0, Tan peak-
UHH — Hyaeodusioe samenerue. B ceoo odsepens, arom kmcnopona ofnasaet
HIOLITOMHON JIEKTPOHHOR NIOTHOCTEID, HECET ARE HENGIETEHHBE MAPE JIEKTPO-
uok. Takuu ofpazou, B PeakIHAN HyRIeOdIWIEHOTO 3aMEIEHHS MOVIEKYTA CIIHPTA
MOKET BEICTYIIATE M B POIH HYEIEOHHIEHOID peareHTa.

ool

t
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pacnonaratecd  3d-noIvpoBeHL, HO  CTPOMHEL L6 e
nopAnok  Hapvimaetca.  OxkaselBaeTcs,  WTO D
s opGMTANE IJHEPrETHUECKH GOUISE BHITONHA JUIH LN —
anekTpona, uesm 3d-opowrans! [Tpowmcxonur kKak 5 '\:m\'x 4
Ok BHEIPEHHE S-OpOMTANH YeTREPTOND VPOBHA E Q:,_: fur
mexny Ip- w ld-nomyponuawau. 3areM memay 2 A i
OpGMTATAMH  YETBEPTOID  VPOBHA  TOARISIOTCHA E4_;.’a*£n 4d
OpOMTAIH [MTOI0 M NaKe WeCToro yposaeit. E o 3s
OfnEas nocnenoBaTelLHOCTE TAKDRA -E- ‘-\r gﬂ.
1s, 2s, 2p, 35, 3p, 45, 34, 4p, 55, 44, Sp, B 3—4-‘_1_— p
65, 4f.. ] %
T3 NocneloBATENRHOCTE MOTMHHAETCH Mpa- E 22— »
sy Kneukosckoro. E - s

8
JnekTpoHe 3anonHRlT opbuTanK B no- =1 T ls
pAOKE YBEEMWUEHWA CYMMEl TNABHOMD W DHepreTi- Moyyporni
OpBMTaNLHOMD KBaHTOBBIX wucen (n + [). HeCKHE
YCTAROREIE
)— [p¥ paBeHCTEE 3TOH CYMME B NEepeEyio

ouUepEnt 3anNcNHAETCA OpEWTans © MEHL- Puc. 0. Prenpeacnenne swepre-
WK  IHAYEHWEM TNABHOND EKBaHTOBOMD THHECKHX YPOBHCH W OOIypoB-

HMCha n. HEH M0 IHEPrHK

[MopTopHy NpHBeICHHEIN pAN, HANHCAR CHMIYV 3HAYEHHMA n + [;

ls, 2 3Jp, 35 3p. 45, 3d, 4p, S5s, 4d, Sp, 65 4

m+f 1+0 2+0 Z+1 3+0 3+1 4+0 3+12 4+1 5+0 4+2 5+1 6+0 4+3
1 2 3 3 B 4 5 5 5 [ [ f 7

Kaxue opouranm OvivT  3anonuAatecd  nocte  4Cnogvponua?  Ecom
n + I = 7, poamoxue papuanTte: 6p [6+1], 75 [T+0], 54 [5+2]. B atoMm cav-
UAE TMPEMMYIIECTRO HMelT 54-0pGMTAIM, MOCKONBKY HX DIADHOE KBRAHTOROE
UHCID MEHBIIE.

lNpupenéy NOCIEIORATENLHOCTE TANOIHEHHA OpOMTANEl ¥ OKOHUATEIRHOMY
mny. [lis 21000 B KAauecTEE HANCTPOMHOID MHAEKCA MOCTE THIA OpOMTAIM VKa-
WEM MAKCHMATBHOE YHCID WIEKTPOHOE, KOTOPKIE MOIYT PACTIONATATHCH HA [aH-
HOM FIOIVPOBRHE.

152252205 352 3pid T3 pi S Sph 6245 V.

3HaHME NAHHOID PAAA HeOOXOIMMO WA TOro, YTofhl NpasIEHO HI0GPAKaTE
WIEKTPOHHBE (HOPMYILL STOMOB HIH HOHOBE XHMHYECKHX IEMEHTOR.

t
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6) 2. MPOTHO3 PEAKUWOHHOW CNOCOBHOCTH ANbOErUAOB

XHUMHUECKHe CROMCTBA ANLIErHIOB ONpEeNeNdioTed CONePXKAHHEM B MOIEKyle
(QYHKIHOHANEHO KapGoHMAsHOM rpynnel. Hanuuuve npoliHoH cRAZM MeRIy aTo-
MaMH YIIepoia W KWCIOopOda MO3BOMSIET MPeaNoNokHTh, 4TO Ui KapDOHHILHEIX
CoelUHeHHH XapakTepHEl peaxiul HpucoedUHEeHUs.

B omiHyne oT KpaTHOM yIepol-yriepodHoit CBA3M B ANKeHaX AROHHAS CRA3L
YIepoI—KHCJI0pol, CHIIBHO NOASPHAS. JHAUMTeIBHBIH TONOKMTeNBHEIR 3apal Ha
aroMe YIIepola YKa3elBaeT Ha TO, YTO NPUCOEIHHIIOUIHIICH peareHT J0/LKeH HMEeTE
HyKIeo(HIBHBIH XapakTep. MoXHO NpeanonokMTh, YTO Peaklid NpHcoelHHeHH
1Mo KapOOHWIEHOIH rpyIine OyIyT HOCHTE XAPAKTED HYK.IEOGUABHOZ0 NPUCOOUHEHTIS.

CnporHosadpoBarh JIpyrHe XMMHYecKHe cpoiicTBa anbleruios Bam Oymer 1o-
CTATOMHO C/IOAHO, M03TOMY I[PHBEIEM HX KAK KOHCTATALMIO 3KCIePUMEeHTAIEHEIX
JIAHHEIX.

HyrneodinsHoe npHcoelMHeHHe — [epBasi cTAAMA APYIUX BakHelIIHX peak-
UWI ANLIETHIOR — peaxuyuii kKondencayuu. B pesynsTate peakiMi MpHcoeIHHeHH
KapOOHWILHAS PYINa 3a4acTylio Npeppaliaercs B FHAPOKCHALHYI. Ecnn npuco-
ETHHAIONIMACH HYKIeo(MHT MMeeT MOABHXHLIH aToM BOIOpPOLA, BOIMOXKHO OTIEe-
TUIeHHe MOJIeKy/Ibl BOALI ¢ 00pazoBaHueM MNpoaykra KoHaeHcalMH. [lo TakoMy nyTH
MpoTeKaeT peaklud JIByX MOJSKY] AlkIerdia Mexlly coboil — kpomoHosdas KoH-
dencayus:

_~OH

~
——  C=Nu+H,0
H” “NuH H ’

TIPOIYKT KOHICHCAITHH

de G)dz W - Al D -~ ar 1
U. d3 2. MPOTHO3 PEAKUWOHHOW CMNOCOEHOCTHU APEHOB

BeHzonm W €ro rOMOJOTH CYIIECTEREHHO OTIHYAKTCH N0 XHMHYECKHM CBOM-
CTBAM KaK OT NpEelefbHEIX, TAK M OT HeNnpeleNbHRIX yraesomopomon. ns mpe-
NEelBHEIX YIMEBOIOPOIOR XapakTepHLl PEAKLIHH, NPOTEKAMIIHE MO0 PaIHKLIEHOMY
MEXAHH3MY. DBeH3I0NBHOE KONBLUO B VCIOBHAX, THIHYHBIX I8 PAIHKATBHBIX pe-
AKUHIL, YeToHUMBO. XapakTepHOH 4epToil HENpPeIeNbHBIX YINEROOOPOIOE SBIASTCSH
HX CKJIOHHOCTE K PEAKLIHSAM NPHCOSIHHEHHS ¢ 00pa3z0BaHHEM HACKIIEHHEIX CO-
EIHHEHHH, a Takke K oxucneHww. benzon, Gyvmyud GopMaTbHO HENpEIeibHBIM
BEIIECTROM, TEM HE MEHEE BOCCTAHARTHBASTCH W OKHCNSETCH ¢ TPYIOM, PeakiiHH
MPHCOETHHEHHS I HETO HE XapaKTePHEL

B uéM ®e NpHUMHBL TAKOMD HEOGBYHOMO XMMHYECKOTD NoRencHMs GeHzona?
HNeno B ToM, uTD 0Opa30BAHHE EAWHOH T-3MEKTPOHHON CHCTEMBI B apOMAaTHUE-
CKHX YIIERONOPOIAX SHEPreTHUECKH BeIrgnHo. EcIH NpencTaBHTh, uTO Hecylie-
CTBYIOIIHA (rHIOTETHYECKH) LHEIOTEKCATPHEH C YepelyoIIHMHCH IBOHHBEIMH
H OIMHAPHEIMH CEAIAMH NPEEPALIAcTCd B OSH3IOM ¢ apOMATHYECKHM XaApakTepoM
cEAZE, TO TAKOH NMpOUECce OOMAEH NMPOTEKATh ¢ BRIEISHHMEM IHAYHTENLHOIO KO-
NHUECTREA SHEPrUH. DTa SHeprust (e€ HA3LIBAKT SHeprueil JeNoKaMMIalMNH) co-
crapnaer oxono 150 k/Ix #Ha sonn GeHzona:

T e D)

IHEJOICKCATRHER Genzon

B cBaau ¢ 3THM A9 OeHz0na HanDONee XapakTepHbl PeaklMH, NPOTEKAIOMIHE
¢ CcOXpaHeHHMEM apoMaTH4eckol cHeTeMbl. OUeBHIHO, YTO 3TO PeaKlMH JaMeule-
KIS ATOMOR BOJOPONA B €r0 MOJEKYIE.

ANKEHAM M alKagMeHaM, COJePXAIIHM GparMeHThl MONEKYI ¢ BBRICOKOH
WIEKTPOHHOH MIOTHOCTRID B BHOE ABOHHBIX cBAZSH, MPHCYIIH DEAKLMH, TPOTE-
KAIDIIHE M0 WEeKTPOhOHABHOMY MEXAHHIMY. ATAKVIOWAA ABOHHYID CBA3L PeakKiiH-
OHHAA YacTHIA AOIXHA ObITh MEKTPOMMIOM, T. € HECTH YACTHUYHBIN IOJOMH-
TenbHBIA 3apsa. C OONbIIOH BEPOATHOCTRIO H LIS apOMAaTHYECKOTO KOJIbLA MOAHO
NPEINMIOKHTL NMPOTEKAHHE Peakuuil MMeHHO MekTpodiisHON XapakTepa.

S
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MCMONb3YATE AONONHUTENLHYIO MHOOPMALIMIO 1 sdMmMSE ddat stedzsOy
16. HaliouTe B8 WHTepHeTe CTpYKTYDHbIE GOpMyNbl HEKOTOPLIX TEPNEHOB: CKBaNeHA, .
dMmf sd L SoYOEHdEs

OUWMEHA, NUMOHeHa. Beinenute B 3THxX dopmMynax dparmMeHTel M3onpeHa.
17. MogrotoeeTe coobuleHWe O XWM3HW W HaydHelx aocTvxeHuax C. B. Nebepnesa.

18. Halioute B VHTepHeTe OaHHbIE O COBOKYMHOM MWPOBOM MPOM3BOACTEE CHHTE- 'II tG C[ dZB )1 EXM W /

THYeCcKMX kaydykoe 3a nocnegdue 10 net. C noMmowslo odWcHOro npunoxedun Excel
NoCTPOMTE COOTBETCTEYIOWYKD Ouwarpammy. BoiGepute camylo «CTUALHYIO= OMarpamMmy
B Knacce.

I 119

21. Hailgute B MHTepHeTe BuAe03anuck peakunn ropedws Geuzona. OBpatuTe BHM- . .
MaHWe Ha BHEWHWA BWO nnamedHW. Ha nnamsa kakoro W3 yrmesoOopo0oB — MeTada, 4 R ff] U 13 dZJ L IEBSCI'Gid}CﬂSJ}
STUNEHa WNKM aueTMNeHa — noxoxe nnama Gedzona? MNovemy? BelcKaxuTe runoteay

W nocTtapaiTecs € obocHOBATE.

20. Ha cafte DepepansHoOro UsHTpa uadpoeLl o00paaoeaTaneHduE  pecypool
www frioreduru HaiouTe TecT No TeMe =DOHOaTOMHLIE CNMpTRIs W BRINCIHWTE Npan-

NO¥eHHEE 3an0adua. PacneyatadTe MToroeyo Tabnuuy TeCTUMpOBaHWA W nepenadTe 28
YUUTEmMED.

RMY Sdz2! L 54 @de§ 2O HIdE 56 16 QSR 6o d ) a5 M s o SIPdgEH J dzd
B3 dzj Sdds, j 6 OS¢ dsdsdZzdig! [ j deH | dzf i 8)O
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BbIPASUTE CBOE MHEHME

22. B nefonewmx rpynnax (no Tpu-4eTeipe| Yenoeeka) noAroToBsTe cooblleHwe Ha
Temy «belBAST NW «NErKkWids ankorons?s.

23. HanuwwTe scce Ha Temy «ANKOronMamM, ero NocnedcTeMA WM npodunakTrkas.

11. Ons pemeprypysauvy, T. €. YOANSHWA CNeoB PTYTH B MeCcTax e€ pasnvea, npu-
MEHAKDT MEXAHWYECKWE W XMMuYeckne cnocodel JnA xuMmuyeckoid oBpadoTkM MCcnone-
I3yoT nopowok cepel, 20 %-Hulid pacTeop xnopwoa xeneza(lll), nopkyucnedHHwd consa-
HO KMCNOTOW pacTEOP NMepMaHraHaTa Kanwa MNW XNopHYD WM3BecTek. Kak Bel OymMmasTe,

KAKWE XMMWYSCKMEe PeakuMK NpoTexamnT B kawgom cny4ae? Hanuwwmure ux ypaBHeHWs,
NpoEepsTE CBOK FTMNOTE3Y.

MCNONb3YATE AOMNOJIHUTEJNIbHYIO UHOOPMALMIO

12. B 1896 r. npy cTpouTenscTEe CMWUTOBCKOro madka B Yecanuwkckom sanves npo-
WM30LN0 BHE3ANHOE BhlOsNeHWe CepoBogdopoda. Kak v nodemy cly4vnack aTa SKOMo-

rMdeckan katacTpoga? K kakmm nochnegcTBMAM oHa npueena? Kakoe pelleHwe Bul
MornK Bl NpeonoxuTe?

BbIPASUTE CBOE MHEHWE )

14. Karkoe w3 Tpéx BELUECTE NPOABMNAST CAMBIE CUNBHBIE OCHOBHBLIE CBOWMCTBA: MeTWMn-
AMWH, OUMETHNAMWH 1K adunH? MoTtueupyidTe ceoil oTBeT.

15. Y10 Bo 3HAeTe O TEXHWKE XMBOMWCHK, KOTOpas HaswiBasTcA dpeckoBoi? [Mpume-
HEHWEe Kakoro BellecTBa NO3BONANO chenaTe vaobpaxeHue Gonee NonNroEevHbIM?
16. Heckonsko rpaHyn ruopokcuia KanWa B3ESCKMNA Ha TEXHWYECKWX BECax W OCTaBW-
nM Ha Yalke BecoB. Hepes HekOTOpOe BPEeMA PABHOBECWE BECOB Hapylwwnock. Kakas
Yyalllka CTana TAXenee: ¢ BELEecTEOM MNM pasHoBecom? Kak Bel OymaeTte, nodemy?

t

i fEmEjClsT

t OLo dlsdijOBsMissW Is |
3" " dzj dzd@dzO dzd ¥ OC Is 5
zd3d dzdaj” Ho d dzlB I SIS
slsistsMmEtstds sy Qids j dzd
9" MC OL Olis'ls dzd Y dzts g Is
sBh jif tod dzv Is s algslzy dzd
9" MC OL Olselzj sted o d Od
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BbIPASUTE CBOE MHEHMUE

19. C nomows pasbasneHdHoil HogHoi HacTolikW WMoocnenyiTe NUWLEBLIE NPOOYKThHI
(kpynel, xnebobynodvdele W30enNWA, OBOWM W GPYETE, COyCcel W Op.) Ha npegMeT co-
Oep#aduA B HMX kpaxmana. MoxHo nu no nonyyeHHeIM BamMK pesynsTataMm OuSHWTh
OTHOCWTENEHOS COoOepkadHue Kpaxmana B WcchefoBaHHelx obnekTax?

[ 50" &gy J B
9, BuwnonuuTe y4ebHo-wcocnenoBaTensCckWAd NpoekT Ha Temy «[lpownoe, HacToAlE:e W

Gyoyllese rankEaHMYECKMY SNeMEHTOB:,

15. B 1948 r. weeduapckrid xvmuk Mayns Mwonnep nonyawn HoGeneeckyio npe-

MHID N0 MeOMuvHe «3a OTEpLITME Bhicokoi sdderkTveHocT [AT kax koHTakTHOro I C{ dzﬁ' tG 13 J. QdEIS fr] dZ o
Anas. 00T — vHCexTUWMO, NPMMEHEHWE KOTOPOro celvac sanpeweHo B GonelUMHCTES
cTpad mupa. MNpueegute dopmMmyny 3Toro coedWMHeHWA. YsHalTe, © 4Yem CBR3IAH TaxoM

R
sanpeT, nodemy ucnonekzoeadue OT cHavana kasanock Gonewwm Gnarom, a obepHy- \fr] B B B J' dzq 2

nock npobneMoii.
MCNONL2YATE AONONHWUTENBHY KD MHGOPMALLWMED

16. B peoknasmo KOCMETHMYSCKMX CDEOCTE 4acTo BCTPEYaSTCH TEpMMH  «hpyKTOELIS
KMCAOThI=. Y4T0 3To 3a sewectTea? Kakoea vy $yYHEUWMA B KOCMeTWES? HEBENADTCA nK

HPYETOBLIE KWMCAOThl MCKMMMWTENLHD NMpPUMpPoOHEIME COSOMHEHHMAMKA WK MoryT GuTh /
NoMy4eHE CHHTETHYSCKMT

\
17. MogroToeetTe coofwWaHe Ha Temy sMuTepacHue axTel O KapOoHOBLIX KMCNOTaXs c[ -LI J. dZQ GI tQ J. H fr] IS G 9 dZJ- ﬂﬂZ

15. MzgecTted MHTEpeCcHLIA ONLIT Mo HasBaHWeM «=caf XMMuka:. Bam noTtpebyetcsa R dZIS J’ 2 dZdS@ b J e d qutSaS :

WWPpoKaA CcTeknAaHHas Oadka, CMNWKATHBLIA KNeid, KpUCTannUEW MeaHoro W XenssHoro

kynopoca. CHMNUMKaTHRIA knell HanedTe B Gadky v pazbfaswTe BOOOW B COOTHOLLIEHWK Ll_Cf fr] dZQf H js $ r IS 59 )

1:1. EpockTe B pacTBOp KPUCTANNME MeOHOro kynopoca. Bokope Ha OHe pacTEopa oH /
NoOKpoeTCA NNEHKOH, KOTOpan Yepes HekoTopoe Bpems obpasyer «nodkW:, oTkyna By- ///'
OyT pacTi ronybele TpaeMHEW. KpuUcTannuk xenesHoro kynopoca 03T WaBMBAKLLMEcH

__4épHble BeTBM. O0BLACHWMTE, NOoYeMy 3TO NPoMCxoOMT. MCcnonb3ys WMHTEepHEeT-pecypchl,

BLIACHWMTE KaKWe ellé BEelleCTEa B pacTEOpe CWMNWMEATA HaTpMA WMNWM kanwa GyoyT ga-
BaTk cBOsobpasHele OepeEeA”?

—— e —
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7. Karkoil snemedT Hazead B 4ecte [. M. Menpoeneeea? Kem v korpa oH Gein nony4ed?

”I :[ J- )1 U. tG J- H d3cj' IS dZ HazgaHWA kKakWx 3NeMeHTOE CBA3aHel C Hawel pogwHoid — Poccueild?

A T apeap— ; P e Wia e

Puc. 40. I'peueckuit OroHb B MOPCKOM
CpaXeHUH

20 ANANY ('K RRCTORY 120" 180~ .0
o P,

ar { prinia

NMPOCBEINIEHUE

UHGPAMK HA KAPTE
0B03HAYEHB:

1 Benecyana

2 Sxeagop

3 Amsump

4 Nupua

5 Hurepwa

6 JKBATOPMANLHAR
MBuHEs

7 TaGou

& Anxrona

9 Wpak

10 Caynoeckas Apapus

11 Mpax

12 Kyseit

13 Karap

14 OfwennHEHHBIE
Apabckme DuMupatsl

8. B 1906 r. HoBeneeckuid komuTeT B CTOKMONbME paccMaTpWBEan OBe KaHOWMOaTyphbl
Ha cowckaHwe Hobeneeckol npemin no xumun: A, Myaccada (BuioBuHyT Akapsemueit
Hayk ©padHumuK 3a nonysedune dtopa) v . M. Menpeneesa (BeaevHyT Axansmueid Ha-
vE lepMaHiy 33 OTEpLITME nNepuoaWYeckoro sakoda). Kakoe pewedwe npuHan Hobe-
NEBCKWA KOMWTET? AprymMeHTUpYIRTe CBOE OTHOLWUEHWE K 3TOMY PelIsHHI.

RMiststed J 2

9, Meoprrvesckrii zan Kpemnsa vepawaoT 18 UWMHKOBRIX KONOHH C OpHAMEHTOM W CEYALN-
Typamun. KTo aeTop sTux ckynenTyp? YTo OHWM cUMBONWMIWpYIOT?

15. MogroToesTe cooflweHMe Ha Temy «KenesHelid Bex B WCTODWMKA YenoBeqecTEax.
16. MogroToesTe cooblweHWe o GUonorKMYeckoid ponKv Xenesa B ¥WIHeOeATEenbHOCTH
pacTEHWIA 1 XWMBOTHLIX.

I dsdsedj 2

Lisctoydj?

Puc. 68. TloBpexieHue IHCTBEB MOCIE
BO3IEHCTBHS BBICOKMX KOHLeHTpauuit SO,
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IV . M q % q 1,{' J. g q :2 U. tQ G ' CoGepure npuGop, Kak nokasamo Ha pucynke 96. Chech 1—2 r okemia
"] XUMUNYECKUN T, e ot X, G 2 e

NPOGHpKI. CREpXy HACLIIETE elIé HeMHOro okciaa Mem(Il). B mepxmioio uacrt,
NPOCHPKH BBEAHTe B Bitie NPOOKM HeCOMBIION KYCOYeK BATHI M HACKIILTE Ha Hed
n P A KT M KyM ToHKul 0l GRIONO NOPOLIKA GeOHOTO CY1bbaTa Me(Il). JAKPOITE HPOHD-
Ky MpoOKofl ¢ Tra300TROAHON TPYGKOH. TIpH STOM KOMell TPYGKH JOJKeH TOuTH
YIMATECS B KOMOYEK BaThi ¢ cynbbatom mexn(ll). Hivkii Kowei rasooTno-
HOM TPYOKH JIO/KeH OLITh TOTPYAEH B NMPOGHPKY C 0apHTOROM BONON (pacTBOp

MpakTuyeckas padorta 1 THAPOKCHAA GapHs1) WIH HIBECTKOROH BOZOH (PAacTROP rMAPOKCHAA Kanbuua). Ha-

~ IpefiTe NPOGHPKY B MIAMEHH TOpeTKiL. Uepes HECKOMBKO CeKYHI 3 FAI00TROTHOMN
KauecTBeHHbIR aHanu3 opraHuyeckmx TPYOKI HAHYT BLIXOTHTE TYILDHKH 293, KAK TOTRKO GAPHTOBAS BOXA TOMYTHEET,
COeIMHEHNIA NPOGHPKY ¢ Hefl CTeAYeT YALTHTE H NPONOKATL HArPeRaHHe, MOKA Maphl BOXG!

= He I0CTHIHYT Gesloro mopoika cynbdata Memn(Il) 1 He BHI3OBYT er0 OCHHEHMS.
B J. 1. OBHAPYXKEHWE YITIEPONA M BOLOPOMA B OPFAHMMECKOM Flocte uamewerua okpacki cynbata wenu(ll) Harpemamwe creyer mpe-
KpariL,

COEZLIMHEHUM (MAPA®UHE)

1. Mouemy nomyTHen pacTeop BapuTosoii soasi? HamuwnTe ypaswenie pearupn.

TIpHcyTCTBHE YITIepOiia B OPraHHUeCKHX CORNMHEHMIX B GONLUIMHCTRE CTyua- 2. Movemy Genwiit nopowek cynsdata meau(ll) cran ronySum? Hanuwnre ypaskenmne
B MOKHO OGHAPYKHTH 110 OYDIHBAHMIO BEIIECTBA MPH OCTOPOKHOM €ro NpOKa- peakumn.
svpanmu. HanGonee ToMHBI METOL OTKPHITHS YINEPOIa W OIHOBPEMEHHO C HIM 3. CpenaiiTe BHEO O TOM, KAKWE 3NEMEHTH CONEPXATCH B MCCMEAVEMOM OpraHmde-
BOIOPOIA — COXKEHME OPrAHMYECKOTO BElIECTBA B CMECH C MEKMM MOPOLIKOM cxom sewecTse.
okema memu(IT). Vniepor, op OKCHOM MeH
10 YITIEKHCIIOTO ra3a, @ BOIOPOZ NPH OKHCIEHHH 00pasyet Boly. OKCHIL Me 1pi
ot o e o " 2. OBHAPY)KEHUE TAJIOTEHOB (NPOBA BEMJTbLUTEAHA)

e,

CygHyy + 58Cu0 —— 19CO, + 20H,0 + 58Cu TajloreHH B op MOXHO TIDH TIOMOIIH Pe-
akmm maMen, pycokuM XinvikoM @. . Befln-
rrefiHoM.

L1 poBeenus ONLITA TPeGYeTCsS MeIHas MPOBOJOKA UBMHOM 10 cM. 3a-
THYTad Ha KOHLE NeTNEH M BCTARACHHAA APYIHM KOHUOM B HEeGOJBIIYIO MPOSKY
(pic. 97).
e
;l '
g Ba(OH); ; ;
Puc. 96. TMpuGop w11 0GHAPYXeHUS YITIEPOTA Puc. 97. OGuapysenne ratorena
M BOTODOTA B OPTAHHUCCKOM BCIICCTBC B ODTAHHUECKOM BEIIECTBE
~ -

XUMHWYECKHWI TITPAKTHKYM

[MpakTHueckan paGota 1. [IpHroTOBRIEHHE PACTROPOR PainHuHON KOHUeHTpauuwW .... 414

[MpakTHueckan paGorta 2. OnpeneneHHe KOHUEHTPALMH KHCIOTH THTPOBAHHEM ... .. 414

[MpakTHueckasn padota 3. MiyueHHe BIHAHKSA PAITHYHBIX (akTOPOBR Ha CKOPOCTB

XHMHUECKOR PEAKIIMHE . ...ttt e it ittt tetat e ae e it ie e aaae et iaieanns 415

[MpakTHueckan padora 4. MecnenoBaHue CBOMCTE MHHEPAIEHEIX M OPraHHYeCKHX

KHEIIOT ottt it e e e et et e e e et e e e e e et e e e e e e et e e e e e 416

[MpakTHueckas pabGora 5. TNonyueHue conefl paszTHUHBIMH criocobamu.

Heenenopanie CBOMCTBE COMEM . ...ttt i et e et ii i aeanns 417 . |
IMpakTHueckas padora 6. [MonyueHHe ra30B M HCCIEIOBAHHE MX CBOHCTB .......... 419 fr] fr]
lNpakTHueckasn padorta 7. [MonyueHHe KOMIUIEKCHRIN OPraHHYECKHX 11 tQ O B B]g‘ g dZG J‘ -
H HEOPraHHYECKHMX COSIHHEHHH, HCCNENOBAHME HX CBOMCTE .............ovov..... 421

MpakTHueckan padota 8. PemenHe SKCMepHMEHTATBHBIX 3agad

no teMe «[loayueHHe COeIHHEHHH MEeTALIOB H HCCNENOBAHHE WX CBOMCTBs ........ 423

MpakThHueckan padota 9. [MonyueHHe OKCHIOE HEMETLLIOR

H HCCIENOBAHHE HX CBOMCTE .. ..ttt i ettt et i ce e et eaeanennnn 424

IMpakTHueckan paGora 10. PemeHHe 3KCNepHMeHTATBHEIX 3amad

no teMam «MeTtamnsls B «HeEMETAMIRIs .. .. ... .. .. . i 425

IMpakTiueckan paGora 11. TMOpoaH3 OpraHHYECKHX W HEODPraHHYECKHX coelMHeHMi 426

t
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MPAKTUYECKAS PABOTA 10 / \
PELUEHVE 9KCMEPUMEHTAJIbHBIX 3AAAY 1 4 C tsls oHftds QS Is d Y.

no TEMAM «METANNbIl» U «+HEMETANJbI»

Bapuanm 1 d tc OB decm' tGJ. H U ts dzC

1. B 1pH éMKOCTH NOMeLleHE! TRERILIE BELIeCTEA: XI0PHI HATPHSA, XIOPHI KU

H XJTOPHI KAkl ONLITHEIM [YTEM OMNpEIenuTe, I7e HAXOMMTCH KaKI0e BelliecTRo. Y y Is¢ C[SC&fI] Istclz ¢ lm
2. DKCnepUMeHTAILHO OCYLUECTBHTE NpeBpalleHHs:
w h :
C —» €O, —— CaCO, —— CaCl, fsLotsdzwzROM d d

Bapuanm 2 fl’] O] dsq %B fr] Is tc tSlj.q.dS@ [

1. TlomyuuTe METALIHYECKYI0 Melb, HCIIOABL3YS UMHK, okcua Memu(Il) u cep-

HYIO KHCIIOTY. HJQfI’]lS&:fC“PtSHtSBtB

2. B 1pH EMKOCTH HATWTEL PACTBOPLL: XJIOPHI HATPHSA, OPOMMI KAMHA M HOIHI

KATHA. XUMHYECKHM CrocodoM OMpenendTe, e HaXOMUTCH Kafloe BellecTBO. dZJ. B B m B H tq'J.d‘@ QJW
m |

Bapuanm 3

l. B TpH éMKOCTH MOMellleHsH TBEPILIE BellecTBa: XJIOPHI MAarHHs, XJIOpHI
KBNS W xtopHa Gapusi. ONBITHEIM NYTEM ONpeleiuTe, e HAXOAWTCH KakIoe
REeIIECTRO.

2. OnBITHEIM MYTEM IOKAAKWTE, YTO B COCTAB XIOPHIA AMMOHHS BXOIAT HOHEI
ammonns NH; u xnopui-wonst Cl-.

| 4
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V.[Wistedgdzj dzdj d HdL O2 dz

& 19. MNpupoOHbIA ra3d 1 MNOMyTHbI
HepTaHON ra3. HedTb

KakoB cocTae NMpWpogHOro W NonyTHoro HedTadHoro rasza? B uém zakmouanTcs

OCHOBHblE HanpaeneHWa Mx McnonbaoBaHMa? Kak dmanueckme cBolicTea HedTw 1 tG 'IS B dZJ_ @dSrUIG B fr]

cBA2aHel ¢ e& cocTaeoMm? Kakum obpazom gofbua, TpaHcnopTHMPOBKa W
nepepadoTka HedTW CKa3bIBAKOTCH HA MEXrOCY0apCTEEHHBE OTHOLISHMAX?

1. COCTAB NMPUPOOHOIO rA3A O
B Tomue zeMHOW KOpPEl B MOMOCTHAX MOPON NMoi OONBIIMM JARTeHHeM CKa-
IMBaeTcd NpHpoAHLIE raz. OH npeicrasnsier coboii cMeck razo00pa3HEIX YIle-
BOAOPOIOB ¢ HeGOIBUIHM KOJIMYECTBOM HeOpraHHYecKHMX raloB — a30Ta, OKCHIA 1 B HL O G tS dZB 9 g Cf
yraepoaa(IV), ceposonoponaa.
OcHOBHOI KOMIIOHEHT MPHPOIHOrO ra3a — MeTaH, o0LEMHAH 1014 KOTOpo- W
ro B 3aBHCHMOCTH OT MecTopoXieHus kKoneGnetrcst ot 70 mo 98 %. Comepxkanue 9] dZ'Z ISIt@tG O G tG w G
TaHA B NPUPOIHOM raje JHAYMTENLHO MeHLIle, yeM MeTtaHa, — oT 0.5 mo 4 %.
OcraneHoil 00BEM NPUXOIUTCH HA NponaH, OyTaH, H300yTaH, HeOpraHHYecKHe ra-

3ul. Yem Goubllie MOMSIPHAS MAacca YIIEBOZOPOIa. TeM MeHLIIe ero colepxaHHe B
NPUPOIHOM Ta3e.

2. NPOMBIWWNEHHOE MCNONIb30OBAHWUE WU NEPEPABOTKA
NMPUPOOHOIO rA3A

Poccusi 00141a8T OMPOMHBIME 3aMACAMH TIPHPOIHOTO T43a, 3aHMMAas M0 3To-
My [0OKazaTelio nepeoe Mecto B Mupe. Hanbonee KpynHeIM gBiaseTes YpeHroiickoe
MECTOpOX/IeHHe, PACIONOKeHHOe HAa cepepe Hauel cTpaHel B SIMano- Heneukom
ARTOHOMHOM oOKpyre. Borarel npuponHeiM razoM Mpad, crpans [lepcuackoro
sanuea, CIIA, Kanana, w2 esponeiickux crpad — Hopeerus W HugepnauisL
Ocranpubie rocyaapctsa EBponbl, HanpoTHB, ABRISIOTCH KPYMHEHITAMH MOTpedM-
TENSMH «TOJy0Oro TOIUTHBA», MOCKOILKY COGCTBEHHEIE 3aMackl 3TOM0 MPHPOIHOTO
MCKOMAEMOT0 ¥ HHX CKYIHLL

| 4
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anponuaom Ha3blBakOT Mpouecchl o0OMeHHOro B2aMMogeicTena Be-
WEeCcTB ¢ BOOOW, BANOTh A0 WX NONHOMO paznoxeHWs.

NouaTue rugponuza. O0BpaTMeld rMoponuz conei. Moponuz no aHWoOHY

W KaTuoHy. HeobBpatumbelid rugponuz

NMPOCBEINIEHUE

TH Ke CTPYKTYPHEIX (POPMYIL CBUIETeNLCTRYeT Tipodorwcenue
o CTerneHsIx aToMOB.
Fpynna okucnutenei Xumuueckue anements | dopMynsl BewecTs
¢
Nx—o\?/s HT:]—EVO TanoreHs B BHCWMX NONOKM- Ea HCIO,, HBrO,, HIO,
Sy, SC=CL TenbHLIX CTENEHAX OKMGNEHHR Cn
Na—0""%0 o—H
TanoreHs B MPOMEXYTOYHEX e s s HCIO, KCIQ,, NaBro,
YacTo (0cOGEHHO B MONEKY/IAX OPraHWYeCcKMX BElIECTB) PacyéT 1O GpyTTO- MONOXATENLHLIX CTeneHsx i, ci, Br, |
dopmyiie 2a8T ApOOHLIE IHAYCHHS CPeIHHMX CTeNeHel OKHMCICHHS aToMOB, HAalpH- OKMCTEHWS
w552 yar
wep: 2Mn,0,. C,H,,. Mo0GHoE IMateHite CRILIETETLCTRYET O TOM, STO ATOMbI aH- Xanscorertss w Apyrie Heme- o as s H,50,. SO, HNO,
HOTO 1EMeNTa NPHCYTCTEYIOT B COSNMHeHHMM B PAVIHUHEIX CTEMeHSX OKHCIEHHS: Tanel B NONIOKUTENBHEIX CTe- 8 8 N
s NeHAX OKNCREHMA
H,—CH, Hemerannu — npocTuie Be- o000 o F, Cl,, 0, 0, S, Br,
uecTea (Mynesas cTenems F.Cl 0 S Br
OKMUCIEHIA)
2. MPOLECCHI OKMCJIEHNS! U BOCCTAHOBIEHMS. Homoranns & moomemyTo o 0, Ba0, N,
OKMCMTENN U BOCCTAHOBUTENM STEMLATENLHX CTaneHx o,
[puriMas JMeKTporE, aemerT W TomH- " e— P———
XAeT CROIO CTemeHE OKMCTeHMS!, SIsich OKHEIHTENeM U8 APYTOro YUACTHHKA TanL 8 BicwiX nonOXM- in & Sh KMno,. KCrO,,
aToro npoueeca. OTIABAS VIGKTPOHEL, XHMHYECKHI D1eMHT okucasemcs W 10— TENEHEX CTEnSHAX oknenenna 20T, Sntly
BLILIACT CBOIO CTEMEHb OKHCASHHSI, TIPH 3TOM WIPAET POIh BOCCTAHOBHTES Ul MeTannsi B NPOMEXyTONHEX [P FeCl,, Cu,Cl,, SnSO,
SIeMEHTA-OKHCHTE, MONOXATENEHBIX GTEneHsx Fe, Cu, Sn
Hanboabine OKMCIMTENbHEE CBOMCTBA NPOSEISIOT TAIOTEHEL, MMEIONIME oKMGNSHHA
BBLICOKME JHAYEHWs CPOICTBA K 3eKTpoHy. OIHako, KaK M BCE I/MeMEeHTEI rajlo- OpranMiecKIe HITPOCORTMHE- 5 CH(NO,),
TEHLI CYWIECTBYIOT He TONLKO B BUJE OTIENLHLIX aTOMOB M NPOCTLIX BEWIECTE, HO s N
M B BIle CORTMHEHMN, B KOTOPLIX OHH MMEIOT DallMuHLIe CTENeHH OKMCIeHMs.
OQueBHIHO, UYTO MAKCHMAILHLIE OKHCIMTEILHLIE CBOMCTBA TA/OreHE NPOSBIMIOT B Te xe % mpor —
COEIMHeHHAX, B KOTOPLIX HMEIOT BLICOKHE CTeTNeHI CBOMCTB BemecTs. PeaylLTaThi TAKOIO MPOTHO33a MPHBEIEHE! B Ta-
M naoGopor, & © HH3WeH i Ta- GHue 20.
NIOTEHHL YKE He MOTYT NPOSBISTL OKHCAHTELHEX CBOACTB (ToymaiTe mouemMy). Tabwuna 20
Kpowe ratoreton, cpoficTna W apyrie B
NONOKHUTRIBHBIX, HYJICBOH 1 NPOMEXYTOMHON OTPHIATENLHON CTEIIeHSX OKHCIie- TIpHMepI THIHYHBIX BOCCTAHOBHTETCH
Hus. OKHCIHTEIBHbE CBONCTBA MOTYT MDOSBISTh 72Ke METALIB B TOJOKHTCTb-
HLIX CTeNlensx okuertenms (taci. 19). Tpynna > sewects
TaGauua 19 OnexTpueckuii Tok Ha katone — —
Tpumepsr THIMIHLX OKHCIUTENeH Metanns — npocTsie Bewectsa NDB Cl; F"e Na, Ca, Fe
(Hynesan cTeneH OKMCNSHUA) T
= \ [ o= |
HemeTannu & Huaweli oTpuLa- S HCI, NH,, ZnS
‘ Bnextpueckuii Tox Ha aHoRe ‘ — ‘ — ‘ TenBHOI CTeNeHM oKMCTISHMS LN,
e -
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Puc. 58. lanorensl — npocThle BelecTBa: a — XJop B Konbe; 6 — Opom B Konbe;

8 — KpHCTWLIHYECKMH HOJ

Puc. 35. Ycrpoiictso kanopumerpa: /| —
BHEWIHMIT cocya; 2 — TepMomerp; J —
BHYTpeHHMiIl cocya; 4 — mewanka; 5 —
PacTBOPHMTENb WIM PacTBOP: 6 — peaxi-
OHHBIH cocya

[

¢
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Puc. 60. Yeranosxa ana naBoparopHoro mnomyde-
HHA X10pa

HdL O2 dz

] sdzdztsyo § p dgO s !

MpeaMeTHbIN ykasaTtesb

Asor 302
AmomMuHnit 386
Ammuar 307

Bonopoa 241
Bonopoaueiii nokasarens 167

lanorensr 246
lanbRaHHUECKHE 3MEMEHTH 229
Tuaponus 196
IuapokcHaLl
— amoMuHusg 390
— wenesa(ll, [11) 408
— wmapranua(ll, 11T) 401
— xpomal(ll, IIT} 397
— uHHKa 384
— IIETOYHO3EMENBHBIX MeTauior 378
— WETOYHBIX MeTawios 361

Iucnepenasn cuctema 93
Tonst
— wmaccosas 111
— MonwHas (MonsipHas) 111
— obbEémuan 111

AKeneszo 405
KeéetkoeTs BOgEL 379

3akon Tecca 122, 125, 126
3akoH peitcTRyromMX Mace 139

Hzotapsr 12
Haoronm 12

Kanopumerp 120
Karanna 150
Katanuaatop 150
KeanToprie umena 18
Kuneruka 135, 148
Kuenopon 269
Kuenorer 171, 173, 176

— azoTHeran 317

— azorHas 320, 181

— Tal0reHOBOIOPOIHLE 257

— xmopa 264

— KpemHHepas 351

— mapradua 402

— cepHaa 294, 18]

— cepHacTtas 291

— yromsHasi 343

— dbocdopuan 330
Koarynsauus 105
Komnouauue pacteoprr 103
KoMmmiekcHue coennHeHHs 62
Koppoaua 235, 238
Kpemuuit 348
Kpuctannuueckas peméTka

— aroMHas 58

— HoHHasa 50

— Metaunueckas 73, 74

— MOVIEKYIsipHas 59

Mapranen 399
Maccoroe uncno 11
Mene 367
MeTans
— menouHsle 355
— menouHolemensHee 373
MeTon
— HMOHHO-3MEKTPoOHHOTO Oananca 213
— aMEKTPOHHOrD Ganadca 210
MexaunsMel ofpazosanus ceszn 53, 57
Monenu erpoenus aroma 8
MonsipHaa konueHTpauus 111

Hyxmnm 11
Hyxnouw 11

Oaon 273
OKHCTHTENBHO- BOCCTAHOBHTENBHEIH
noteHunan 216
Oxenn
— azora 314
— amoMuHHS 388
— =eaesa(ll, III) 407
— kpemuus 350
— wmapranua(ll, I11, TV, VI, VII) 401,

402
— wmeau(l, II) 368, 369
— cepedpa(l) 370
— cepu(IV, VI) 289, 293
— yraepona(ll, TV) 340, 342
— thoedropa 328
— xmopa 263, 266

A A

?8_

OO0 O




V.{ W stedgdzj dzd J (

a -

6

Puc. 58. lanorensl — npocThle BelecTBa: a — XJop B Konbe; 6 — Opom B Konbe;

8 — KpHCTWLIHYECKMH HOJ

Puc. 35. Ycrpoiictso kanopumerpa: /| —
BHEWIHMIT cocya; 2 — TepMomerp; J —
BHYTpeHHMiIl cocya; 4 — mewanka; 5 —
PacTBOPHMTENb WIM PacTBOP: 6 — peaxi-
OHHBIH cocya
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Puc. 60. Yeranosxa ana naBoparopHoro mnomyde-
HHA X10pa

HdL O2 dz

] sdzdztsyo § p dgO s !

MpeaMeTHbIN ykasaTtesb

Asor 302
AmomMuHnit 386
Ammuar 307

Bonopoa 241
Bonopoaueiii nokasarens 167

lanorensr 246
lanbRaHHUECKHE 3MEMEHTH 229
Tuaponus 196
IuapokcHaLl
— amoMuHusg 390
— wenesa(ll, [11) 408
— wmapranua(ll, 11T) 401
— xpomal(ll, IIT} 397
— uHHKa 384
— IIETOYHO3EMENBHBIX MeTauior 378
— WETOYHBIX MeTawios 361

Iucnepenasn cuctema 93
Tonst
— wmaccosas 111
— MonwHas (MonsipHas) 111
— obbEémuan 111

AKeneszo 405
KeéetkoeTs BOgEL 379

3akon Tecca 122, 125, 126
3akoH peitcTRyromMX Mace 139

Hzotapsr 12
Haoronm 12

Kanopumerp 120
Karanna 150
Katanuaatop 150
KeanToprie umena 18
Kuneruka 135, 148
Kuenopon 269
Kuenorer 171, 173, 176

— azoTHeran 317

— azorHas 320, 181

— Tal0reHOBOIOPOIHLE 257

— xmopa 264

— KpemHHepas 351

— mapradua 402

— cepHaa 294, 18]

— cepHacTtas 291

— yromsHasi 343

— dbocdopuan 330
Koarynsauus 105
Komnouauue pacteoprr 103
KoMmmiekcHue coennHeHHs 62
Koppoaua 235, 238
Kpemuuit 348
Kpuctannuueckas peméTka

— aroMHas 58

— HoHHasa 50

— Metaunueckas 73, 74

— MOVIEKYIsipHas 59

Mapranen 399
Maccoroe uncno 11
Mene 367
MeTans
— menouHsle 355
— menouHolemensHee 373
MeTon
— HMOHHO-3MEKTPoOHHOTO Oananca 213
— aMEKTPOHHOrD Ganadca 210
MexaunsMel ofpazosanus ceszn 53, 57
Monenu erpoenus aroma 8
MonsipHaa konueHTpauus 111

Hyxmnm 11
Hyxnouw 11

Oaon 273
OKHCTHTENBHO- BOCCTAHOBHTENBHEIH
noteHunan 216
Oxenn
— azora 314
— amoMuHHS 388
— =eaesa(ll, III) 407
— kpemuus 350
— wmapranua(ll, I11, TV, VI, VII) 401,

402
— wmeau(l, II) 368, 369
— cepedpa(l) 370
— cepu(IV, VI) 289, 293
— yraepona(ll, TV) 340, 342
— thoedropa 328
— xmopa 263, 266
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IIpuMmepHOe TeMaTHUECKOE ILIAHHPOBAHNHE

Temaruyeckoe IIAHUPOBAHKE KYPCa OPraHMYeCcKOol XHMHH COCTABIIEHO M3 pacdéra 3 HIH 5 U B HEJIENO, T. €. Kak Ha 102, Tak u
Ha 170 1 B Toa. TpeThA KOJIOHKA COEPKHT IPHMEPHEIIT MepeueHb IeMOHCTPAIIHIT H IeMOHCTPAITHOHHEIX SKCIIEPHMEHTOR (), a
TaKke 1adopaTopHEIX OnEIToB (JL.).

Oprangueckad xumus. 10 kiacc

| @

3/5q Tema ypoka | Hiy1aeMBIe BONPOCH] | BHIEBI TeATeTHHOCTH 06 IA IHXCA
13/18 TEMA 1. HAYAJIBHEBIE ITOHATIIA OPT AHITUE CKOM XTIMITIL
1/2 | IIpeaomeT Uro H3y4aeT opraHHYecKad XHMHA. KpaTkuH odepk pazeHTHA | CpaBHHBAaTh OpPraHHYECKHE H HEOPTaHHYECKHE
OopraHE9IecKoH opranudeckoffi xHMEH. CpaBHeHHe HEOPTaHHYECKHX H | BeIlecTBA H apTyMeHTHPOBAaTh OTHOCHTETBHOCTH
XHMHH. OpraHHYeCKHe | OPTaHHYeCKHX BemecTB. CIOCOGHOCTBIO ATOMOB YINIepona | JeleHHA XHMHH Ha OpraHH9IEeCKYIO
BellecTBa COSTHHATHCH B PasTHYHBIE I€MH. YTISBOJOpONl H HX | H HSOPTaHHYECKYIO.
npoH3BogHEe. [IoHATHE 0 3aMecTHTeIe. OnHCEIBATE  OCHOBHBIE  3Talbl  pasBHTHA
. KonnekiHa opraHHYecKHX BeIec TR, MaTePHAIOR H H3AETHH H3 | OpraHHYecKoH XHMHH.
HHX OOBACHATE  MHOIO0OpasHe  OpPraHHYeCKHX
COEIHHeHHH cHOCOGHOCTBI0 aTOMOB YIJIepoda
COEIHHATECS B PA3IHIHEIE [eIH.
XapaKkTepH30BaTEk IOHATHE «3aMeCTHICIb
2/3 | Teopua crpoeHHA Ilonate pamenTHOCTH. Padorer @. A. Kekyme. Pome A. M. | PasmHdare HOHATHYA «BaIeHTHOCTB» H «CTEHEHB
OpraHH9YeCKHX Byrnepora B CO3JaHHH TEOpHH CTPOSHHA OpPTaHHYECKHX | OKHCICHHI».
coeIHHeHHH coeqHHeHHH. E& OCHOBHEBIE ITOTOKEHHS. XapakTepH30BaTk  OCHOBHEI®  IIPeIOCBHLIKH
A. M. Bytnepora IlpueuERl  MHOroO6pazHA  OpPraHHYeCKHX  COEIHHEHHH: | COZTAHHA TEOPHH CTPOSHHA OPraHHYECKHX
o0pazoBaHHe OJHHAPHBIX, MBOHHEIX H TPOHHBIX CBA3zed Mexmy | coemuHeHui u poms A. M. ByTneposa B el
aTOMaMH yriepoda. MsomepHa. @opMyIHpOBaTh OCHOBHEIE IIOIOXKEHHA TEOPHH
OMIIHpHYeCKad, MOISKYIAPHaA H CIPYKTYpHaZ QOpPMYJIBI | XHMHYIECKOTO CTPOSHHA H HIUTIOCTPHPOBAaTh HX
OpraHHYecKHX COeTHHeHHH. TIpHMepaMH.
. lllapocTep:kHaEEBIe H 00BEMHEBIE MoIeTH (Mogend CTioapTa— | OOBACHAT, ABISHHE H3OMEPHH H CBOHCTBA
Bpurieba) sTaHoNa H THITHIOBOTO 3¢Hpa, OyTaHa H H300yTaHa. | H30MEpPOB HA OCHOBE HX XHMHHYECKOTO CTPOCHHA.
BzanmornelicTBHe HAaTPHA ¢ 3TAHOIOM; OTCYICTBHE SamHCHEBaTh SMIIHPHIECKYI0, MOIEKYIAPHYI0 H
B3aHMOJEHCTEHS C AH3THIOBEIM 3 (QHPOM CTPYKTYPHYIO dhopmyasl OpTaHHIEeCKHX
COeIHHeHHH.
1/1 | Konnennua CrpoeHHe aTOoMa VIJIepoma: S§- H p-opOHTamH, THOB HX | XapaKTepH30BAThH HOPMAIBHOE H BO30YKIEHHOE
THOPHIH3AITHH THOpHIH3AIHH. COCTOAHHA aTOMOB XHMHYECKHX 31eMEHIOB Ha
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DU3UYECKASA
Xumusa
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CPEOHEE OBLUEE
OBPA3OBAHMUE
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CEPUS «MPOGUIIbHAS LIKONA»

Mpodune Mocobus cepun Cneumanuctel
B Ouanyeckas xvmua Yuutens duznkm,
B Buoxumua XMMHH,
TEXHONOTMMECKUH, B fnepHas duanka Guonoruy,
ECTECTBEHHOHA‘{‘-IHbI " B [TpuknanHas mexanuka ::?:j:::l:m
YHUBEPCAJTbHBIN B MaremaTnyeckoe mopenMpoBanue
® OCHOBEI KOMMBIOTEPHOM GHMMALMM
» MHanHp,yaanblﬁ npoekT
B MenuuuHckas cTatueTuka Yuurens
® Jxonoruueckas Gesonacwocts. LUonswsii | BHOMOTHH
3KONOTHYECKUH MOHMTOPHHT. [TpaKTHKyM
ECTECTBEHHOHA‘NHbm, B Qkaaauue Nepeoit NoMoLuM
YHMBEPCAMBHBbI ® OcHoBbl NPAKTHYECKOH METULMHI
B OcHoBl apmakonoruu
B JTaTMHCKMI 93bIK AN MEAMUMHCKHX KNACCOR
B [laypearti Hobenesckoii npemmm
B 0BNACTH MefMLMHbI M GHIUONOTHH
COLMATIBHO- Yarens
3K0H0MV|L|ECKH|?|, ® QuHaHcosas TPAMOTHOCTb. raor[;)c]q:uqlqr
F‘/MAHHTAPHbIPIi B ;L:ip::??:in MHUMOTENBCTBO :f::;::‘;:"“””“r
YHMBEPCAJTbHbIA PHET-TPEATP bopuaTHRH
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