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1. OCHOBHBIE ITIOHATHI XUMHHN

XaMHA - HaykKa, M3yyamo-
jasA COCTaB, CTPOSHNE, CBOICTEA,
MoNy4YeH#e U MPeBPalleEvA Be-
UIECTB.

AToMHO-MONTEeRKYAApHOE
YieHHe — YUSHHe 0 CTPOeHHH Be-
TIIeCTB U3 ATOMOB ¥ MOJIEKYJI, CO-
B1aHO TPYNaMM JIOMOHOCOBA H
Janwrona.

BemecTsa cocToaT U3 Menn-
HAHIIUX YacTHI, — MOJEKYJ], KO-
TOPEIE HAXOAATCA B HEIIPEPLIB-
HOM JABHM¥EHHM. 1IpH TIORLILIE-
HUN TeMOepaTypbl CKOPOCTH
JBMIKEHNS MOJEKYJI YBENHUNBA-
HTCA, IDH CHUMEHNH — YMEeHk-
LIAIOPCH,

MojeKynnl DPA3IHUHLIX Be-
LIeCTB OTIHYAIOTCA IPYT OT ADY-
ra maccoii, pagMepaMH U XEMH-
YeCKHME CBOMHcTBaME. Bee Mo-
JIEKVJIBL OXHOTO BeILIecTBa ONHA-
HAKORBEL

Monexyirt cocToaT U3 6onee
MeJIKHMX uacTul — aToMoB. Mo-
JEKYIBI IPOCTLIX BELIECTE COCTO-
AT N3 OIUHAKOBLIX aTOMOB, MO-
JIEKYNEI CHOMKHBIX BEIIECTB co-
CTOHT M3 PA3HBIX ATOMOB.

ATOMBI OTHOTO 3JIEMEHTA. OT-
JIAYAXOTCA OT ATOMOB APYTHX aJ1e-
MEHTOB 3apAg0M aTOMHOIO AOpa,
Pa3MepoM H XHMHUYRCKUMHE
cBoiicTBamMy. IIpH XUMHYeCKHX
PeaAKIIUAX HIMEHSAeTCA COCTAB
MOJERYABL. ATOMBLI IPH XHMH-

YeCKUX peAKIHAX He pas-

@ PYIUIAOTCA.
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2TOT cayual HAGBIBABTCS TAKIKE
TOAUMOPOHAIMOM.
dusnuecKkue ABISHAA — 3TO
nobble HaMeHeHUs BellecTsa, He
MDY BOASIIUE K M3MEeHEHHIO CO-
€TABA U CTPOSHHA @T0 MOJIEKVHA,
HalIpUMep H3MeHEHUE Arperar-
HOTO COCTOAHUSA BeIlleCTE, X0TA
KPHCTaLI ¥ Ta3, HAIpHMep, 00-
NajalT PAa3NHUHLIME (PUINHEc-
KUMH CBOIHCTBAMMU.
XumMHyeckHe ABICHMA HIH
XUMHYECKHE DeaKLud — 3TO
np#
KOTOPBIX U3 OOHKX BelllecTB 00-
Pa3yoTCA HOBLIS BEIIECTRA. K-
MHUYECKHME PEaKIAH [OCTOAHHO
COBepmamTca B XKUEBOW M HEMWH-
BO¥ npupoge. IIpomeccer psxas-
JIEHRA, TOPeHNSA, PTHUEHHAA Ipe/-
CTABIAKT c000H XMMUHeCcKUe
ABJleHHA. JacTo ABNEHEA PHU3H-
YeCKHMEe ¥ XHMHYECKHe ITPOUC-
XOJAT OXHOBPEMEHHQ, MACKUDYA
JAPyr apyra, HallpuMep, NpoIyc-
KaHUEe 9NMeKTPHUYECKOT) TOKA
gepes IIPOBOAOKY COMTPOBOKIAET-
€2 HABIEHHAMU OQUIUIECKOTO
TOPAAKA: HAPeBaHNEM NPOBOJAO-
KH, DacIIupeHueM e¢, YReJude-
HHUEM COLUPOTHBIASHUA, MCIIYCKA-
HUEM CBeTa, HO TO ¥Ke Harpesa-
HUe IPOBONOKH HA OTKDPLITOM
BO3AYXe IPUBOAUT K ABJCHAAM
XMMHYecKOoro xapakTepa: Me-
TaJLT IPH HAPPEBAHWU PEATHDY-
€T ¢ KHCIOPOAOM BO3AYX4a, IIpe-
BPalIaACh B OKCUJ, @



MexapHuecKkad CMech M XH-
MMYECKOE COeTHHEHWEe HMET
CHegYIOUINe DasInuuda:

1) IIpu pUTCTOBAEHUH Me-
XAHHYECKOH CMeCH COCTABHEIE
JacTH MOXKHO 6DATh B MHOOEIX KO-
JAMYECTREHHEIX COOTHOIOSHNAX.
10611 TOAVUHTE XUMHUECKOE
COefUHEHNE ¥ IPH 5TOM OJHO H3
B3ATHEIX BeleCcTE HE BellleCTBA B
ONpefeIeHHEX COOTHOTEHNAX .

2} CgolicTBa BeInecTs, CO-
CTABIAKINNX MeXaHNYecKYylo
CcMeck, COXPaHAKTCA, TAK Kax
COCTABHBIE HaCTH B CMeCH OCTa-
0TCA XMUMWYECKH HeuaMeHHBI-
My, TIp XUMHYeCKOH peakIiuu
CBOMCTBA HCXOMHEIX Bell[ecTE He
COXpaHATCH, TaK Kak B pe-
3YARTATE WX B3aMMOJeHCTBMA
obpaayeTca HOBOE BRIIECTBC C
HHEIMH CBOMCTBAMH.

3) [Ipn MeXaBWYECKOM CMe-
WIHBAHUN He BabiloflaeTca BHI-
JMeTeHHs WIH IIOTJIOINeHUA Tel-
JOTHl. XUMHYECKHE DeaKIuHn
IpaKTUEYecKy BCerfla COMPOBOK-
IAIOTCS TENJA0OBBIMH adderTa-
MH.

4) CocraBHBle HacTH CMecH
.MoryT GBITH pasfeseRsl Ha 0CHO-
BaHUY UX HUIUIECKHX CBOHCTB
{(hUARTPOBAHKE, COTCTAaMBAHNE,
BRIIAPHEBAHWE H APYTHe CIOCO-
OLI).

Meranaasl — IpOCThLIEe Belle-
cTBa, ofiajalomye BLICOKHMH
TEMN0- U 3NeKTPOIPOBOKHOCTEIC,

KOBKOCTLIO, ONECKOM H
@ ADYTHMH XaPAKTEDHEIMKE
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Arom — snexkTpomeiiTpann-
Hadg 4aCTHIA, COCTOALIAA U3 I0-
JIOAKHUTENBHO 3aPAKEHHOTO AZPA
H OJHOTO KM HECKOJBKHX 3JIeK-
TPOHOE.

Monexkyna — HaHMEHBIIAS
JaCcTHIa BellecTBa, obaagalo-
mad BCeMH XUMHUYECKHAME CBOH-
CTBAMH AaHHOrO BemlecTra. Hna
HEeKOTODLIX BEIIecTE NOHATHA
aToOMAa ¥ MOJEKYIILI COBIIANAIOT.

XnMuueckui 3ieMeHT — BuJ,
ATOMOB, XapaKTepPH3YVOIIUXCH
OITpeleNeHHEIM 3apAI0M Apa.

IIpOCTEIM BEIECTBOM HABLI-
BAEGTCH BEINeCTBO, MOJEKYIH
KOTOPOI'O COCTPAT H3 ATOMOE Of-
HOT'O 3JEMEeHTA, HAIPHUMep BOAo-
pod, KHCIOPOZ B asoT ¥ T. A.
Kaxabiit aleMeHT HMeeT OHpe-
JAeJeHHBIA XMMHUYECKHN 3HaK,
COOTBETCTBYIOMUH IepBEIM OVK-
BaM JJATHHCKOIO Ha3BAHHMA HaH-
HOT0 3JIeMEHTA.

CoeHHeHMAMH WIH CHROM-
HBIMH Be[eCTBAMM HAZLIBAIOT-
cs BEIIECTBA, MOJEKYAHEl KOTO-
PHIX COCTOAT M3 ATOMOB DASHBIX
3NeMeHTOB, HAaIIpUMep BOAA.

Annorponua — cymecTBoBa-
HHUe OAHOTO U TOTO XEe 3JeMeHTa
B BHZE JABYX HJAU HeCKOIBKUX
[POCTHIX BellecTB. AJLI0TDoilna
MokeT BRITh pe3yabTaToM ofipa-
30BAHMA MOJEKYJ C PA3JIHYHEIM
9HCACM ATOMOB (HampuMep, KHC-
gopox O, u osor Oy) uau paa-

| iMuABx KpreTARAMYECKUX
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dop™ (Hanpumep, yIaepox
obpasyeT rpathuT ¥ arMas). @



CBOHCTBAMU, KOTOPbIE 00VCIIOB-
JeHBl HAMMYKMEM B UX KpHcTal-
JAuyecKoll perreTke cBOGOIHO fe-
PEMEINAIINXCA HIeKTPOHOB
(0606IEHHOTO FTEKTPOREOTO 0b-
naKa).

HemeTrannsl — npocTble Be-
LI[ecTRR, He 06JAJIRION{HE CBO-
CTBaM¥ MeTalioB. Peaxo# rpa-
HHUILI MeAy MEeTaIlaMHi ¥ HeMe-
TaJAMH TPOBECTH HeJb3d,

THOTEI XMMMYECKMX PEaKIH:

I
|
l

KYTa ZAHHOO BEl[eCTRA THMe-
gee 1/12 vacTu Beca aToMa yr-
nepopa (12 C).

3aKk0H TIOCTOAHCTBA COCTa-
BA: HEaABHUCHMO OT Cllocoba mo-
NYYEHUA EAHHOTO COeSHHEHUA

I €ro BecOBOH cocTas TOCTOAHEH,

|
|

1) Pearuun coeguneHus — ]

peaKnud, IpH KOTOPOH M3 aro-
MOB AU MONEKYI ABYX UAH §o-
Aee Beimects o0pasywTCd MOJe-
RYJBI OJHOTO BEIIECTER.

peakuyud, IpH KOTOpoH #3 of-
HOPO BelllecTBa OOpasyerca ABa
HaH HoJiee BeIecTB.

3) Pearyus spMemerEus —
peaKuusa, IpH KoTopol ATOMBEI,
BXOZAIINE B COCTAB MPOCTATO
Bel[ecTBA, 3AMEINAINT ATOMEI
OTHOTO M3 2JEMEHTOB B CJIOMHOM
BelllecTReE.

JK30TEepMIUECKe PeaAKIuH
— peaKHHH, OPCTeHalpIOqHe C
BBLIEeHNEeM TeILIOTEE.

DHAOTEPMITMECKHE PeaKIA
— peaKUUH, TPCTEKAIOIIHE C
OOTNOWEHHEM TRTLIOTEL.

CKopocTh XEMHIEeCKOH pe-
AKUMH — OTHOIIEHAE N3MeHeHHA

3aKO0H COXpaHEHHA MAacchl
BEINMEeCTB: Macca BeIIecTR, BCTY-
IHBIONX B DEAKIIMIO, PABHA Mac-
ce BeljecTs, 0GpazOBABIIUXCA
IOCJIe PeAKIHH.

Tpamm-arom — KOAWYECTBO
BEINecTea, BeC KOTOPOro, BuIpa-
JEHHLIA B IpaMMax, YHCJIeHHO
PABEH MOJIEKYIAPHOMY Becy Jam-

| moro pemectsa.
2) Pearknus paszo:eHHd — |
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KOHIEHTPATIHKM OFZHOTO H3 Pea- I

TMEpPYRUINX BEIecTR KO BpeMe-

B¥, 38 KOTOPOE 3TO M3MeHeHHe
TPOH30IIENQ.

CROpoCTh XUMMUecKol peak-

IMH 33BMCHT OT NPHPOABL pea-

IHPVIOLIAX BellleCTs, KOH-

@ [eHTPAIMH, TeMIepaTYPHL,
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3akoH ARoOrapao: B pABHEIX
of'beMaX PAsIHYHLIX ['A30B OPH
OJMHAKOBBIX YCAOBHAX {TEMIIe-
paTypa M ZaBJleHHAe) CONepPKUT-
CH ONMHAKOBOE YHCAD MOJNEKYA.
3aKOH COPNHMTENBHEIX
ofibeMoR: 0GREMEI FA308, PEATH-
pylolfax MexAy cobol uau o6-
Pa3yIOIIUXCA B De3VibTaTe pe-
AKILHH, HAXOQATCA B OTHOMIGHH-
AX HeBOMBINKMX UEABIX YHuCe.
DopMyIa XEMHYECKAA — CO-
KpalllenHoe obo3HaYeHHe cocTa-
Ba Kaxolo-aubo coexmHeHus ¢
HOMOINLI0 XUMHUUECKHX 3aKOHOR
U 9UceN, VRAIbIBAWIIMK HA KO-
JMYECTBEHHOe COOTHOIIEHHE 3J1e-
MeHTOB B JaHHOM COENAHeNHH.
Banentrocts — CBOMCTBO
ATOMOB JAHHOLO 3JeMeHT: [IPH-
COSTUHNTE UIH 3aMelIaTh B MO-
Jery.e onpe;zeJIEHHoe YHACIO ATO-
MOB APYTHUX D2NCMEHTOB. 34 efy-
HHLY BAJEHTHOCTH IPHHATA Ba-
BeHTHOCTE BOJOPOIA,
CrpyeTypunie dopmy- @



b1 9leMenToR — QOPMYNH Be-
. IIECTE ¢ HaohpasKeHueM BANSHTHO-
CTH 3JIeMEeHTOB, Ha2IpVMep B OH:
H—-O-H.
XumpuecKHe ypapHeHna ~

38IIMCh XKMHMYECKHX DPeaKini |

TIOCPeICTBOM XHMUWUeCKHX Qop-
MYJ WCXONREIX M HOAYYEHHBIX
BEUIECTB H MAaTeMaTHYECKHX
3HaK0B. DPOPMYIH HCXOAHBIX
BEINeCTE IMINYT B JIEBOH 4acTH
YDPABHEHHH, a TONYYSHHBIX — B
npasoi, Haupumep: 2H, + 0, =
2H,0. Yncao aToMoB Kamporo
aleMeHTa B NeBOH W mpamoil ga-
CTAX OANHAKOBO.

| maBTEHMA M ATPETATHOTO COCTO-
HHMA. :

Papaosecre XHMuuecKoe —
COCTOAHNE CMECH DearupyIoIINX
BEINECTB, ITPH KOTOPOM CKOPOCTD
IPAMOHN PeaKIHH PABHA CROPO-
| ¢t 00paTHOH peaKITHH.

CMenmeHne XHMMYECKOro
PaBHOBECHA — OPOLECC H3MeHe-
HUA KOHIEHTPAIIMM BeIecTB B
pearupytoei cmecu. Mamene-
| Hma paBHOBecHs, BLI3LIBAEMEIE
| M3MeHeHUEM BHEITHIX VCAOBHI,
| MOMHO NpeABHAETL, DPYKOBOJ-

CTBYSCEH ODIIEM TIONOMKEHHEeM,
i M3BECTHRIM O] HAGBAHMEM IIDIH-
| uuna Jle latenne: ecnam #a cu-
| CTeMY, HAXOAAINYIOCA B PABHOBE-
CHH, OKASLIBATh BHETIHEE BO3gel-
CTBHMe (H3MEHATL TEMIIEPATYDY,
AapJeHNe UNH KOHLEHTPAUHI),
'TO paBHOBECHe B CHCTEME CMec-
| TaTCA B HampasdeHMH, TPY KO-
Lk'ropom 3thexT DpoUlBeAEHHOTO
! BoaeicTBIS yMeHbITHTCH, Tak,

MOBBIIEHHE TEMTepPaTyPhl CMec-
THT PARHOBECHE B CTOPOHY Deak-
| Wi, KOTOPBIE HAYT C ITOTJIOHIE-
| HHem Temna; ysenudenite AasJie-
| Hua Oyfer GAATONPHATCTBOBATE
DPeaKIIMAM, MAYIIMM C YMeHbIIIe-
HYeM 00neMa.

AroMALIH Bec 3NdeMeHTa —
BEC ATOMAa, BRIPAXMEHHEIN B yI-
| NEPOAHLIX eIBHHNIAX (V. €.), ¥IH
| ¥MCHO, NOKABEIBAIOILEE, BO
] CKONLKO Pa3 aTOM JAHHOTO 3Je-

menTa raxenee 1/12 uacrty seca
! aToma yraepoza (120).

MonexkyasipHBEIH Bec - Bec
| Momerynsl, BLIpasKeHHLIH B V. €.,
| T. €. uUCHO, TMOKA3LIBAM-
! iee, BO CROABKG pasd MoJe- @

l
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II. OBIA A XHMHUA

1. OCHOBHBIE HOHﬂTIfIﬂ ¥ 3BAKOHBI XIMHH

OCHOBHBIE IMOJOKEH 1A
ATOMHO-MOJIEKY IAPHOH
TEOPHH:

1. Bee BemieeTB cocTodT M
MoJsexryn. MoJexyna — aTo Han-
MeHLIIAS YACTHHA BeUIECTBA,

I
I
I
I
I
I

OTHOCHTEIBHAA
ATOMHAST MACCA

OrHocuTeALHOR ATOMHOH
maccol (Ar) HasbiBaeTcd Macca
O/IHOTC ATOMHA, BEIDAMEHHAS B
aTOMHBIX eIHHNIAX MaccH (a. e.

COXPAHAIONIAsA CRBOHCTBA TOTO | M.}). OTHOCUTENDLHEAA ATOMHAR

BemtecTBa, MoNeKyas! paspyuia-
IO'I‘CH_ DA XUMHUYeCKHX PeaKIi-
AX.

2, Mexay MOSeKynaMy HMe-
07TCH MPOMEXRYTKH, y Pa30B —
camuie DONBLIKE, ¥ TBEPABIX BE-
IecTR — caMble MAJeHLKHE.

3. Monlekyan ABHTalOTCA "

fecOpPAAGTIHG U HETPePLIBHO.

4. Moneryaul 0QHOrO Belle-
eTBa HMEeIOT OMMHAKOBLLH COCTAB
¥ CBOMCTBA, MOJEKY bl PAFHBIX
BEIIECTB OTMUYANITCA APYD OT
AD¥Tra 110 COCTaBY M CBOHCTBAM.

5. Momexy.ibl COCTOAT K3 ATO-
MOB. ATOM — DTO SJASKTDOHEHT-
PadbHAA YACTHIIA, COCTOSIIAA H3
NOM0KUTENRHQ 3ARAKECHHOTO
A4pa ¥ SAeKTPOHOB.

6. Xumpdecwut snemenr —
BRSO aTOMOB ¢ OARHAKOBBIM II0-
JIOXKUTENEHEIM 3apAaoM A1pa.

I
I
I

I
I
I

Macca AT TOKAZLIBAET, BO CKOJb-
KO pa3 aToM JAHHOI'O 3jJeMeHTa
TAMENIee ATOMHOH eAMHNIIEL Mac-
ept (1,67 107% xr). Hanpumep,
AT (Na) = 23 a. e. m. 910 3Ha-
YHT, OJHH aTOM 3JeMeNTa Ha-
TpuA B 23 paza TaAXKenee aTOM-
HO# egMHHUE Macesl: 237 1,67
107*7 xr = 38,41 - 10 %7 r. Bro
afconmwTHaa Macca aToMa Ha-
TpHA, HO Noab30BaATHCA TAKHMIIT
MaccaMH HeBo3MOKHO. [ToaToMy
B ra6anue I.W. Memaeneera
VRA38HBI TONBKO OTHOCHTEIRH IS
aTOMHBI® MACCHI, KOTOPHIE CIY-
JKAT ANA CPABHEHMA XWMWYec-
KHX aneMenToB mo Macce. Ilpu
neodXoMHMOCTH MOKHO OIDee-
AATEL A0CONIOTHYIO MACCY ATOMA
HAHHOIO 3JIeMEHTa, YMHOKHB
OTHOCHTENBHEYI) ATOMHYIO MACCY
Ha aGcoaoTHee 3HAYEHHE aTOM-

7. ATOMB OfIHOTO BIEMeHTa ] HOH eMMHHILI MACCBI, K&K 9TO
[- OBII0 cAEeRAHO BLIIDE AJA Ha-

08pasynT MOJEKYABl IIPOCTOTO
sengectea {0, H, O Fe..).
ATOMEI PASHBIX 3JEeMEHTOB 00pa-
3YIOT MOJEKVJBI CJIOMKHOIO Be-
mectna (H,0, Na,80,, FeCl,...).

Q)

I
I
|
|
I
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MOJEKYJIAPHAA MACCA
H MOJTAPHAN MACCA

Moxeryaapraas Macca — 370
Macca ONHOM MONEHYIH Belle-
CTBA, BRIPAMKEHHAA B ATOMHBIX
eauHMIAX Macck. Hampuwmep,
Mr (H,0) = 18 a. e. M. 370 3Ha-
YHT, YTO C4HA MOJEKY.Ia BOJLL B
18 pas ramenee aToMuoi egu-
Huuel maccsr (1,67¢107% wr).
Ecau onpemenuM aGcomoTHoe
JHAYERHE MacChl OAHON MONEKY-
an Boget (1,67- 10727 xr - 18),
TO 9T0-OVIeT Bce PABHO O4YeHDb
Manag BeJUYWHE, TOAR3OBATHEA
HOTOPOI HEBO3MOMKHO.

MonApras mMacca ~ 9TO Mac-
ca OQHOIC MOJA BelllecTRA, TO
eCTE YHcAa ABOraflpo MOJMEKY.N

l
|
t
|

ATOMHAS MACCA

3a eAUHHILY aTOMHOMH MAaCCLI
NpEHATA ATOMHAA eAUHRIA MAc-
erl (2. e. M.). Aro 1/12 wacrs
MACCHl M30TONE YTIEpoaa ¢ Mac-
cOBBIM uncioMm 12. Macca aToma
yraepoxa — 1,893-107%% kr.
BoiYHMCaIuM MacCy &, €. M.:~

1/12-1,993 « 107% xr =
1,674-107% xr.

Wrar, abconoTHoe sHavenne
a. e. M. =1,674-107% kr,

34 eAAHHIY KOJMYECTBa Be-
IIECTEA B MHDE MHEKDOYACTHI]
HIPHEAT MOJs, TO ¢cTh 6,02 - 10%

| 3NeMEHTAPHKIX YACTHL (ATOMOE,

(6,02 10%%). MonstpHas Macca |

BOALI TOJNBKO YMCAEHHO DPABHA

monexyiapuoit M (H,0) = 18 r/ |

moak. Ho umeer coBcem umHoH
CMEICI: OAUH MONB MOJEKYJ
poasl (To ects 6,02 » 102 Moze-
KyJ) secur 18 r.

!
|
i
l
i
i
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|
|
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MOJERYN, HOHOB, 3JEKTPOHOB).
3To oueHL BoNbIlad BeHUVHA.
Ecnu B3ATL TAKGe KOAHYECTEO
CAMBIX MAJEeHBPKKX IIECYUHOK, TO
3THM KOJHYECTBOM TeECKa
(6,02 10*) Moxuo sacumaTh
BCE MOpPA M OKeaHLI 3eMHOIOQ
urapa,



3AKOH HOCTOAHCTBA
COCTABA

CornacHo 3aKOHY IIOCTOSH-
CTBA COCTABA, BCAKOE UHCTOE Be-
LIECTBO HMEeeT MOCTOHHHBIH CO-
CTaB HE3aBKCHMO OT cTIocoba ero
nmoaydedus. TaK, OKCHA KaJb-
LHMA MOMKHO MOAYUYUTE CAEdYIo-
IIHAMH CcIIoCODaMu:

2Ca + 0, = 2Ca0;
tt)
CaCO, = Ca0 + CO,.

HezasucHMo-0T TOIO, KAKHM
cliocoboM MOAYYeHO BeIIeCTBO
Ca0, ono MMeeT DOCTOAHHLIN
COCTaB: OAMH ATOM KAJBLUS H
" OJMH aTOM KHCJIODPOIa 06pasvior
MOneryay okcnga Kanosuua Ca0.

OnpenefdaeM MOAAPHYIO MAC-
ey CaO:

= 56 r/MOMb.

OrnipenensgeM MacCcOBYH O
Ca o dopmyne:

m(Ca)
% (Ca) = M(Ca0) 100% =

402/ sons 100% — y

T 5621 woav o =T71,4%
m{0)

0, o ———— O o

162/ moan 100% — 28.6%

T 562/ moas v A

]
I
|
|
|
1
|
|
f
|
|
I
l
l
|
|
|
|
I
‘M(Ca0) = 40 + 16 = *&
|
|
I
|
|
|
|
|
I
i
|
l
|
|

Bunigod: B xuMuuecxn
YHCTOM OKCHAE MACCOBAS
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| mens KanbIKA BCeTAA COCTABRIA-
j et 71,4% u kucnopoxa 28,6%.

i damaua: OgUHAKOBOE JIH
] 4UCaI0 MOJdeKya: a) B 1 r azoTa u
1 r oxcupa yroepoga (IV); 6) e 1
7 azoTa H 1 1 oKcuAa yriaepona
(IV); 8) B 1 mMoanL azoTa ¥ 1 MoJb
oxcuzga yraepoga (IV)? Bo Brex
TPeX CAy4yanax YCHOBUA HOPMAJIb-
HblE.

Pemenue:

a) IToxsayAce GopMyneiy =
m/M, rae y — umcao Moned, m
— macca (8 r}, M — MonspHas
Macea (B 7/MOJE), HAXOXHM THC-
a0 MOJel, coorBercTBYIOmEe 1
rN,ulrCO,

m(N5)
WN2) = M(N;y) ~

la 1

= 282/ moan © 28 MOMES

m(C0y) |
NCOD = y(co,) ~

le 1

= = —— MOJb.

44zl mone T 44

Orcioza cnegyer, wro 1 v N,
r 1 r CO, cogeprxaT pasiuadEoe
KOAHWYECTBO BEILECTBA, TO €CTh
PASAHYHOE YHCAO MOJASRYJI.

_.___..—.....__..—-_——-._________S}Q.._-_....__.__———___..._-..-______.__
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2. CTPOEHHE ATOMA.

Atomuas opbUTALL — YaCTh
[IPOCTPAHCTBE BOKDYT AApa aTo-
Ma, B KOTOpoH BeposTHOCTS Ha-
XOMASHUA JAHHOTO 3JIEKTDOHA
naubonpmasn (90% ).

|
|
|
l
|
|
I
|
|
J
|
|
|

|

1
|
1
|
|
I
|
I
|
|
l
I
|
I

11

XUMHYECKASA CBA3b.

DHEPTETHYECKHH
VPOBEHL ¥ NOAYPOBEHD

Buepretuyeck¥ YpOBeHL —
3TO COBOKYIHOCTE opBuranei,
KOTOPLIE MMEIOT OIUHAKOBLIE
3HAYeHMA MTABHOTO KBAHTOROTO
ynpcaa. YHUeo sHEPreTHYECKUX
YpOBHel aTOMa PARHO HOMEDY
mepuofa, B KOTOPOM OH PacHo-
aoxeH. Hanpumep, ranui (K) —
BJIEMEHT UYeTBEDPTOrc NepHoja,
uMeeT 4 IHEpPreTHUeCKHX VPOB-
HA (n = 4).
dHepreTuvYecKHt NOXYPO-
BEeHL — COBOKYIIHOCTS OpOHTANEH
¢ OAVHAKOBBIMH 3HAYEHHAME
TAABHOTO M OPHUTATLHOTO KBAH-
TOBBIX UUCeN. JHepPreTHIecKHH
TOAYPOBEHE 0003HATASTCH JATHH-
cxumu Gykmpamu: s, p, d, f 1 T.
n. Hanpusep,n = 2,1=0,1. 3ua-
qHT, Ha 2 YPOBHE ecTh NOAYPO-
renb s (1 = 0) u moayposent p (1
=1).



HPHHITHII ITAYJTH

B aToMe He MOSKeT G5ITh JBYX
FNEKTPOHOB ¢ OAMHAKOBEIM HA-
00pOM BCeX YeTHIPeX KBAHTORKIX
yncea. CreqoBaTelsHo, HA OXHOH
opbuTany MoMeT HAXOAHTHCH
MaKCUMaJIbHO 2 JeKTPOHA, KO-
TOPHIE UMET OJAUHAKOBHIK Ha-
00p Tpex XBaHTOBRIX uices (n,
1, m) ¥ AOJKHB] OTJIHYATECA CIIH-
HOBBIM KBAHTOBBIM YHCIOM (8).

XAPAKTEPHCTHERA
4 KBAHTOBBIX YHCEJI:

f
|
| 1. I'naBHOE KBAKHTOBOE YHCIO
| (1) — XapaKTepuayeT DHEPIHI U
| pasmep opBuranm. Ouo npHHH-
; maeT gHaveHud oT.1 A0 —:n =
| 1,2,3,4,5,6, 7.
2. IloGounoe (opHuUTanbHOE)
l KBaHTOROE yncio (1) — Xapakre-
| pusyetr GopMmy opbuTtaneil
| opunmMaer snayenus ot 0 1o (n—-
| 1):1=0,1, 2, 3, 4. Hanpumep,
| ecan n = 2, Tol umeer 2 sHave-
eus: 0, 1. 3uauynT, ga 2 sHepre-
| THYECKOM YDOBHE ecTh cdepH-
| weckan op6urank (1 = 0) 1 B BuOe
00BeMHOM BOCBMepKH (raHTese-
| ofipasuasn) (I = 1).
3. MargurHoe KBAaHTOBOE
l qHcno (M) — xapakTepU3yeT Ko-
JudecTBC opbuTaneil oAMHAKO-
| Bott opmE 1 OPHEHTALMIO UX B
SNeKTPOMATHUTHOM [OJe AApa
*amma. ORo nmpmHHMaeT 3Haue-
HHA B WHTEepBane oT —1 go +1.
I Jna xaXgoro 3HaYeHUA paspe-
mexo (21 + 1) 3Hauenn#t yHcTa
! ni. Hampyumep, ecin i =1, rom
umeer (2 x 1 + 1) 3 spavedna: —
| 1,0, +1.
4. CoMHOBOE KBAHTOBOE YKC-
l o (8) — XapaKkTepHayeT BpaIile-
b e aJIEKTPOHA BOKDYT CBOEH ocH
| ¥ npuHuMaeT Tonpko 2 aHaue-
| HEA +1/2 (M u -1/2 (4). (Coun
| HJIEKTPOHA — CBOHCTBO BIEKTPO-
HAa BeCTH cebsa Kak KpOolleuHEIi
1 MATHUT).
|
|
|

O
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MMPABHJAO I'YHIA

JONeKTPOHH, 3aTONHAUIHEe
NaHHBIA 9HepreTHYecKHl ypo-
BEHB, CTPEMATCH 3AHATL MAKCH-
MasibHOe KOMHYeCTRO opOHuTanest,
pacmoraradck HA KadJ0H o Of-
HOMY, YTOOR CYMMAPHBIN CIHH

Gern MaxcuManen. Hampuwmep,
3d°:

—3
-3
—

b | —
12 | -
b | e
b | e
19| —

Bagauu:;

1. KaxoBni 3HaYeHUA KBAHTO-
BEIX uuCenan, | # m gia opbura-
Jelt, sxoaamux B 3d-nmoaobonod-
Ky (mogypoBeHs)?

Oreer. IIudpa, yKasaHHaA B
obo3HaYeHrH TOYPOBHA, ABIA-
eTCAd I'’IaBHEIM KBaHTORBRBIM YUC-
JaoM. CrefosaTensHo, n = 3, Byk-
Ba B 3TOM 0003HAYEHWH COOTRET-
CTBYET ZHAUEHHI0 KBAHTOBOTO
yucaa 1, s-opfuranz umetor | =
0, p-opbaranm 1 = 1, a d-op6ura-
Ju | = 2. CnegoBarensHo, aas 3d-
moxyposus | = 2. KeanTosoe usic-
JI0 MOIKET IPHHAMATE BCe I[eJIO-
YHCJeHHBIE 3HaYeHUA oT —1 X0
+1. CrefioBaTenbHO, MOMKET BLITE
pasuo —2, =1, 0, 1, 2. Takum
oBpazoM, BOSMOMKHO CYIIECTBOBA-
HHe Beero naTH 3d-opburanefi.

2. Onpepenure ROINYECTBO
opburaneii, 114 KOTOPRIX N = 4,
YKAXHTe 3HAYEHWA THcenm n, |,

m ANA KAXKI0H N3 3THX Op-

@ 6aTamet.

I
|
I
I
I
I
|
|
I
I
L
I
I
I
I
I
|
|
|
I
I
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I
|
I
I
I
|
I
|
I
I
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IEKTPOHHAA
KOHOHTYPAITHA

OneKTpOHHAA KOHMUrYpa-
IEHA — 3T0 KOHKDETHOE pacnpe-
JleleHHe 3IeKTROHOB 1o opbuTa-
NAM aToMa. JMeXTPOHHAA KOH-
durypanma aromMa 3anHcLIBAET-
CH ¢ IOMOLILI0 3NEKTPOHHOTO
YPaBHeHHuA:

1s"25%2p°3s%3p%3d 4s%4p"...

DHepreTH4YeCcKH#l ypoBeHD,
3AHATHIN 57K TPOHAMHE, HABBIBA-
eTCHA 3JIEKTPOHHBIM CJI0EM HIH
eKTPOHHOK 0B0IOUKOM.

BanenTHBIe 9JEKTPOHBL —
3/IEKTPOHE], IPUHUMAIONINE VYa-
cTHe B 00pa3OBAHMH XHMHYEC-
KHX cBsasell. OBRIUHO 970 9aeKT-
DOHLI BHeIUHeH JHeKTPOHHOH
060I0YKH.

XuMudecKUi CHMBOJ C VKa-
38HWeM BaJEHTHBIX 3JIEKTPOHOB
B BHIE TOYEK NPEeJCTABIAAET CO-
60 BANEHTHYIO CTPYKTYPY ATO-
ma (:0:, Na’).

Ilepnon — 5T0 COBOKYIIHOCTE
3MEMEHTOR, DPACTIONOMKEeHHLIX B
HopsAKe BO3pacTaHUA 3apAROB
Ajep ATOMOB M XapaKTepH3yo-
MAXcA OAMHAKOBLIM YHCIOM
SJEKTPOHHEIX CIGEB. .

Yueso 31EeMeHETOR B Iepuoje
OIPENENASTCSE YUCIOM II0YPOR-
Hefl, 3aTIONHAIINXCA 3JIeKTPO-
Hamm: s’ — OepBHIA nepuon (2
anementa), 7, p° — 2 u 3 nepu-
ogl (o 8), s2, p%, 4 —4u 5
mepuoasnt (mo 18), &2, pb, 41 °
(82) mu 7 nmepuoj (HesaBepUIeH-
Helf). B Havane nepuona zanon-
HaloTeA ns' "%, B xorme
np’ -opbuTani, HexIIO- @



yasi 1 mepuoa. 3TH aNTeMEHTHI
obpasywoT 8 raasunix (A) moa-
TPYIN NePHOJMYECKOH CuCTe-
MBI

I'mapaaa moarpyona (A) —
COBOKYITHOCTE XMMHYECKHX Dlie-
MEHTOE, PACHONONKEHHEIX IO
BEPTHKANK M UMEOIAX OANHA-
KOBO8 YUCIO BAEKTPOHOB Ha
BHEIIHEM HHEPreTHUYeCKOM
YDPOBEHE (S-, P-2/MeMeHTH ).

ToGouraa noarpynna (B) —
COBOKYITHOCTL XUMHYECKHX aJ1e-
MEHTOB, PACHONOMEHHEIX 110 BEp-
TUKATH H UMEKIIHX OJUHAKO-
BOE UHCNO 3MeKTPOHOB Ha BHEII-
HeM (n) ¥ DpeneHemiHeM (n—1)
ypoBHe (d-31eMeHTEHI).

—————— e e e —

Otger. Ins n.= 4 BoamMox-
Hble 3HAYEeHUA uucesd | TAKOBEI:
0, 1, 2 u 3. 9ro cooTreTCTRYET
4s-, 4p-, 4d- u 4f-mogyposHaAM.
B mux cymecTByeT ofHa 4s-0p-
purans (n = 4,1 =0, m; = 0),
Tpu 4p-opbfurtanu (n =4, 1=1,
nm, =—1, 0, 1), nare 4d-opbura-
nei{n=4,1=3,m, =~-3, -2, —
1,0,1,2,3). '
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JHEPTH{ HOHHUIAIIUH

DHeprua MOHMZaIMHK (Mepa
NpOABNEHNA METANLAHUYECKHX
CBOMCTB) ~ 3TO 3Hepr#A, neob-
xXoguMas AN OTPLIBa DIEKTPO-
HA OT aTOMa.

(Ca® — — Ca?' + 2¢” — AH).

Hem HoxblIe 3MeKTPOHOR HA
BHEIHHeM 3NEKTDOHHOM cioe,
TeM QORLITe JIHEPTUR UOHUAA-
puu. C yBenHdYeHHEM pajHyca
ATOMa JHEPTHA WORMIALAH
YMEeHBIIAeTCH. ITHM 00LACHALT-
Cfl yMeHbITeHe MeTaNTHUSCKHX
CBOMCTE B TIEPUOJAX CJeBa Ha-
TIPABO ¥ yBejHUYEHUe MEeTaNiWN-
YeCckHX cBOMWCTR B rpynmax
ceepxy Buus. [leauit (Cs) — eca-
MBI AKTARHBII METANI.

JHEePryuA CPOJCTR2 K HIEKT-
PoOHY {Mepa UDOABIEHUA HeMe-
TANAUISCKIX CROMCTE) — DHEp-
IHA, KOTOpAA BEIAENAETCA B Pe-
SYALTATE TPHCOSNUHERIH dJIeK-
Tpoda k atomy {C1° + 16" = CI”
+ AIly., C ybenuuenmem wHCIA
BIEKTPOHOE HA BHETITHEM 3ACKT-
POUHOM £0e DHEPTHA CPOACTRA
K 2IeHTPOHY VBENHUHBAETCH, A
€ YBeayeHueM DAfUyca aroMa
— yMeHbIaercd. 9ruM obbAcHA-
NTCA VBeXiyeHne HeMeTaJnaH-
UecKIIX cRocTB B IEPHOAAX Cle-
BA UAPABO ¥ YMeHLIIeHwe He-
MEeTALINYECKIX CBONUCTE B IIAB-
HLIX MOATPYIIIAX CREPXY BHHI.

Q)

l
!
f
l
|
|
!
|
|
I
|
I
F
|
I
i
I
|
!
|
I
|
l
|
I
|
|
!
|
|
|
|
l
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JINEKTPOHHAA
KOHMOUTYPAIILA ATOMA

Jdna naodpakennsa KoHDHTY-
ALY aTOMa {CTPOSHHSA JIeKTPOH-
HRIX 0001049eK) HeoOX0MUMO 3HATE:

1. MecTO 3n1eMeHTA B TIEDHO-
auueckoit Tabanne .M, Menge-
Jeesa.

2. Obuiee YACIO 3NEKTPORCE
B aTome (PaBHO MOPAJKOBOMY
HOMepY).

3. MarcumanbHoe YHEILQ
3NeKTPOHOB Ha YPOBHe (2n2).

4. IlopamoK z2anonHeHUA
31eKTPOHAMHA HOAYPOBHEH 1 0p-
fuTajgei, T. €. IOCAeTOBATENE-
HOCTE ATOMHEBIX OpOuTaNeil B o-
PARKE MOBLINCHRA JHCPTHK.

Hanpmep: 3ueMeHT KUCI0PO,
¢ DOPAAKGBLIM HOMEpoM 8§ Haxo-
JHTCA BO BTOPOM nepuoge (n = 2),
B 6 rpynne, IJIaBHOM DOATpYIIIE.
310 p-aneMenT. Er BoceMh 3IEKT-
POHOB PACTPEledfIOTCA HA ABYX
ypoemsax: niepsoM (K) 1 gropom (L).
Ha 1s u 2s-opfuTanax moMella-
erca o 2 anexrtpona. OcrarTca
eme 4 SMeKTPOHA, KOTOPEIE Cle-
AyeT noMecTHTh Ha Tpex 2p-op-
futanax. Cleays opasmny Uys-
Ja, TTOMEeCTHM I10 OJJHOMY 2JIeKT-
POHY Ha Ra¥KAYIO 2p-opbUTATh.

YereepTrllt ajeKTpOn JOJI-
eH OLITL CIIApEH € OZHHMM U3
TPEX 5JIEKTPOHOB, Ve HaX0ZdA-
MVXeA 1a 2p-opbutanax, mosTo-
My NpaBHABHAA JMEKTPOHHO-TDA-
bugeckan GopMmyna Kuenopoga
HMeeT CIeAVIOIHN BHI:

(o] e o]t
s 2 2p



CoOTBETCTBYIOIAA JNEKTPOH-
Hasl KOHQUIYPAUUA 3aHChIBAeT-
cq B gume 15°2s°2p* wu B Buge
[He] 2¢%2p’. Bnexrtpou KorpH-
rypauuy 1s® unn [He] ofpasy-
10T BHYTPEHHIOW 000N0YKY, UAU
OCTOB, ATOMA KHCIOPOAA. JAeK-
Tpoms KoHHUrypaumu 2s22p?
HAXONATCA HA BHeinHeH obomoy-
Ké U OTHGCATCH K BAJEHTHLIM
SAEKTPOHAM. .

OGpaTuTe BHUMAHUE HA TO,
YTO HOMEP IPYNOEL ¥ 3JeMeHTOR
FIABHOE MOATPYINBI TOKA3LIBA-
T YHCNO 3JEeKTPOHOB HA BHEII-
neft ofonmouxe. ¥, KHCAOPOOA HA
BHemnHel 06oJIouKe 6 aneKTpO-
HOB (2/1eMeHT 6 rpynnel rJIaBHOR
MOATPYIINEI).

16



3. CTPOEHHE BEH[ECTBA

THNBI XHMHYECKHX
CBA3E#

DNEeKTPOOTPHILATENEHOCTh
- Mepa CHOCOGHOCTH aToMa, CBA-
3AHHOrO ¢ ZPYTUM aTOMOM, IIPH-
TArHBAThL K cebe anerTpoHLl. B
NePHOAUYECKON CUCTEME C YBe-
JUUeHHEM YHCJIA 3JIeKTPOHOB HA
BHeUIHEM 3JEKTPOHHOM cJj0e
cJeBa HaPaso 3JAeKTPOOTPHILA-
TeNbHOCTE YBENIWYUBAGTCH, a
CBEPXY BHMZ C YBeJIHYEHHEM
pazuyca aToMa 3JMeKTPOOTPUILA-
TENLHOCTH YMEHLUIARTCA.

KoBaneHruas CBA3L
CBA3h, 00pasoBaHHAA ABYMS HJIH
HeCKOJBEKHMMH aTOMaMU HeMe-
TaJIJIOB 3a cueT obpasoBaHua ob-
IOAX MEKTPOHHBIX NAP. PaGHO-
BUAHOCTH KOBANEHTRON CBA3H:
TONAPHAS, HeOJAPHASA, JOHOD-
HO-aKIeTITOPHAA.

Hemonspoas KOB&JEHTHAH

cBA3L — ofpasyeTcs MeX Ay aTo-
MaMH C OFMHAKOBEIMH SHAYEHM-
EMH 3JeKTPOOTPHIUATEALHOCTH
(0O,, Ny, Hy). B srom cayuae
. 3JIeKTPOHHAA NIOTHOCTH CHM-
MeTpHYHA OTHOCHTEJNBHO Ajep
ATOMOE H lIPfHOJIbeIﬁ MOMEHT
DaBed HYIH0.

IlonAapHasA KoBaleHTHAHA
CBA3L — 00paayeTcs MEXAY aro-
MaMH C PA3AHYHLIME 3HAUCHH-
AMH 3NEKTPOOTPHIIATE/IBHOCTH
(HCl, H,S, NH,). B arom cny-
Yae ofiiue sIeKTPOHHBIE lADHT
(sneKTPOHHAA [JIOTHOCTH) CMe-

HWIEHBE K HoJtee 3JIEKTpOOT-
PULATEISHEOMY ZJEMEHTY.

|
|
|
|
|
|
|
I
|
|
l
I
I
l
I
I
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I
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l
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l
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l
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l
I
!
l
|
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BAJEHTHOCTE

Basentaocts — 310 cnocob-
HOCTEL ATOMA COBNUHATLCA C APY-
THMM aToMaMU. C TOUYKHK 3peHHA
TEOPHUH CTPOEHUS ATOMOB BaJIeH-
THOCTEL ONpedeNAeTca YHCcHOM
XHMMHUYECKHAX CRA3eH (MAH duUC-
oM oDIqUX 3TeK TPOHHLIX IIAp),
KOTOPRIMY TaHHLIH aTOM coefu-
HEH ¢ JPYIHMH.

Bricuraa raJeETHOCTH DIe-
MeHTA YHC/JEHHO pPaBHa HOMEPY
TPYIIIEL, B KOTOPOH Dacmo/IOMKeH
OAHHEMH 2JIeMeHT o Taba#le
J.H. Meugeneesa.



CTEIIEHL OKHCJAEHHA

Cremenh OKHCABHHA — 3TO
VCIOBHLEIHA 3APAR ATOMAE B MOJIE-
KyJe, €CJAH CUHMTATL, YTO BCE
MOJNEKYJIBl COCTOST M3 HMOHOR.
Crefiess ORHCASHHS PDACCYHTHI-
BaeTcd anrefpamyecky, YUHUTEHI~
BAfg, 4TO CYMMA MONOMKHTENLHEIX
¥ OTPHUATEIhHEX 3aDAJOB B
MOJIeKyJie paBHA HYIH).

+1+5-2

HNO,

+1 -2

Na,O0

3apaua. Hamummure smexT-
POHHEYI0 KOHGHIYPaLMI HOHA
Co*™* u woma Co*e.

Omeaem. KobansT (aTeMeHT C ]

AaTOMHBIM HOMepOM 27) uMeeT
3NEKTPOHHYIC KOHGGHUrypamu:o
[Ar] 4s23d". Insa obpasopanus
WOHA C 3apsigoM +2 aToM KoGanb-
Ta AOJIKEeH OTJAATH ABA dIeKTPO-

P4 4S-3MEKTPOHOR, a 3aTeM 3d-
allekTpoHOB. ClenosatenbHo,
ron Co'? qomken uMeTh oIeKT-
poOHHEYI KoHbuUrypauuwmo [Ar]
3d". ina obpasoBadus moHA
Co™? rpefyeTca oTHATHL elle
oaun amertpod. Ilosromy Ko-
fantT-mon Co'® fommer HMeth
SIEKTPOHHY® KOHPUTYDAIHID
{Ar] 3d°

©)

|

|

|

|

l -
|
|

|

|

|

|

B peay/nTATEe BO3HHKAET 3J18KT-
PHISCKHH AUIONb:

H Cl
HdoHopHoO-aKuenTOpHAN
CBA3L — PA3HOBMIHOCTE KOBa-
neHTHON CBA3M, olpa3yomanca
38 CYET NMERTPOHHBIX TAD OAHO-

| ro ua aromos {(moropa) # ceoboa-
[ "o opbuTanm Apyroro (axmemn-

| Topa).

l Howumnan ceA3s — obfpasyer-

c# TIPH MOMOIIH JIEKTPOCTATH-
YeCKOT0 TPATAMERNI MOHOB Me-
| Tannos u Hemerannoe (AlCl,,
Cu0, FeS). Ee Mo#HO paccMaT-
( PHBATL Kak TpefeJbHo TOAApH-
30BAHHYVI KOBAJEHTHYIO CBH3L,

%(,Koma BJIEKTPOHHLIE APLI, CBA-

3BIBAIOITHEe ATOMELI, MOJHOCTLIO

| mepermau k Gonee a1eKTPOOTPH-
Ha. CHAYANA TPOUCXOAHUT MOTE- ]

aTeIEHOMY aTOMY.

1 BogoponHas cBA3L — 3TO

CBA3b, BOZHHKANIOIIAA MeEXAY
I HOHEOM BOZODOJA ¥ CHJIILHO DJICH-
TPOOTPHIATENBHEM aTomMoM (O,
| ¥, N u ap.), BXOAAIMIEM B COCTAB

1 MOJIEKYJIBL, BO,HOpO,I(HaH CBA3L

MOKET OBITL MeXKMOTEKY A PHOH
¥ BHYTPHEMOJIEKYJAPHOH,

18



3apgava. YrRasxuTe TUDN XH-
MHYECKOH CBAIH B OHBACHUTE
HOPMY ALl CAEAYIOITHX BOAOPOX
Hulx coepuuenuii: NaH, MgH,,
AlH,, SiH,, PH;, H,S, HCL

Omsem. THADHAL METARIIOR
IpeAcTaBAAKT coGoll HMOHHLIE
CORNUHeHMs, COCTOANTHE #3 Ka-
THOHOB METAJJ0B W IHIAPHI-
rvorok H™. Crpemacs npuobpec-
TH 3AEKTPOHHYI KoH(QpHUIypa-
1o GiaaropofHoro rasa, aToM
HATPHEA OTHAET OAMH SIEKTPOH
(’_Na0 —-> Na" + le’), mardu#
oTRAeT xBa anexrpona (Mg’ ——
Mg*? + 2e7), anoMuERI oTaeT
TpH saexTpoHa (Al —— A +
Je7). Ha xamasrit oTAAHHBII
WIEKTPOH MPAXOIATCA ONUH THA-
puz-von (H® + le” ~ H"). Cie-
[0BATENALHO, TPHM HEpBEX CO-
eIVHEHAE OTREUAIOT COCTARY
Na'H", Mg'*2H", AI"*3H . Oc-
TanLbHBle COEZMHEHUA AyqIne
paccMaTpUBaTh KaK KOBAJEHT-
HBIE NOTAPHLIE, B KOTOPHIX IPO-
HMCXOAMT 0b0bIeCTBICHNE DILK-
TPOHHOH TIAPLT MW IY IIeHTPANE-
HEBEIM ATOMOM ¥ KA AEIM ATOMOM
BOmopOna. AToMY KpeMHHs, ajie-
MeHTY rpynnu 4A, Tpefyeres 4
JEeKTPOHa, YT006R nprOGpecTH
KOHGUIypazuio OJaropogHOro
rasa M3 BOCLMM BaJIeHTHEBIX
BNeKTROHOB. ATomy docdopa
Heo0XoAuMO TPH 2JeKTPOoHA,
cepe — B4, a XJOPY — OfHH JMeK-
TpoH. POpMYAR BONOPOLEBIK
COeRMHeHMH HAXOJATCA B COOT-
BeTCTEHM C THCII0M DNEKTPOHOE,
HeoGXOAMMBIX A 3ABePIISHU A
OKTeTa.

©

l
[
F
|
|
|
l
!
l
l
|
I
l
l
l
|
|
l
;{Z
I
l
l
I
!
l
|
l
|
l
I
l
|
I
l

19

KPHCTANJIBYECKHE
¥ AMOP®HBIE BEIIECTBA.
. HX PA3JIRYHE.

B kpmcranmmueckux Beile-
CTBAX &TOMLI DACTCNOKEHLI EB
CTPOroM NOPAAKE —B Y3NaxX Kpu-
cTalnuYecKod pemieTk¥®. B
aMOPGMHEIX BeIIECTBAX ATOMEI
PAacHoIOsKeHE BeCHODAI0YHO, TAK
e, KAK ¥ B KHAKocTAX, Kpuc-
TaJXJHUECKHE BelllecTBa UMET
CTPOTO ONPeJleJIEHHYIO TeMIepa-
TYPY ORaBNeHUus. JT0 o0LACHA-
€TCA TAK: aTOMBI B yalax Kpuc-
TANIMYIeCKOH DelIeTKH He MOTYT
¢BoDOAEO ABHMMATHLCA, A MOTYT
IUIbL coBepluaTh HeboJabIINe
ronebanusa. Ilpw marpesamwmit .
TBEPAOIC KPHUCTAININYECKOTO Be-
1IeCTBa ATOMEI B V34X DeITeTKY
HAYMHAWOT Konefarnes cunbiee,
Haroren, npu karoii-ro onpene-
NeHHON TeMuepaType Konebadans
CTAHOBATCA HACTOJABKO CHIABHEI-
M#, UTO ATOMEI BOMbINE He MOTYT
YAEPHHUBATHCH B KDHCTAILIYEC-
KOH pelneTke H BeINecTBO ILIa-
BHTCA, NPeBPalIafchk B HHJ-
KOCTh. AMOD(HEIE BelllecTBa He
WUMET CTPOTO OnpejencHHohl
TeMAeRATYPH ThaBleHus. Tax
KaK B aMODMHOM BellecTBe aTo-
MBI PACTIONOKEHE GeclIoPIACYHO,
TO TIPH TOBBIUEHUH TeMIIepaTy-
PH OHHE [IPHOBPETAIOT BCe GOMNb-
1y cBoBONY ABHIKEHNH, W Be-
IIeCTRO He NAABUTCA, 8 TIocTenen-
HO pasMardyaerTes, IpeRpAIMAsAcEH
B OYeHL BASKYIO JKAJKOCTE. Hem
BLIINE TeMIIepaTypa, TeM MeHblne
BA3KOCTL, TeM GoJee mog-
BHIKHA KHKOCTD. @



3dagaga. Karxoe coegmrenne
ApnAeTca Hoaee NPOUHEIM ¥ NO-
YeMy: 4) HOZHA HATPHS HIH
wonny xanud; 6) dpropus HaTpRA
MAY XJIOPMA HaTPHA; B) HOJHX
KaJbIIAA Man OpoMuA KaTblMd;
T) GTOPUA MAM XJOPUA Kanua?

B BelllecTBax ¢ MOHHOH KPH-
CTAANNHEeCKOoH pelleTKoN XUMU-
JeCKaa CBA3h TeM MpodHee, YoM
CHJIbHEee IPUTATHBAKTCA APYT K
APYTY PAjHOMMEHHO 3aDAiKeH-
Hble MOHBI.

a) ¥ MOHOB HaTpHA paszMep
MeHbIIe, YeM V HOHOB Kajud.
YeM MeHbIIe DACCTOAHHRE MeEX-
Ay 3apsaeHHLBIMU HacTUILAMH,
TeM §onble Io 3aKoHy Kymona
CHABLI B3AWMHOIO NPHTEMEHUS,
MO3TOMY MOHEI HATpUA W Hoja
NPUTATPHBAIOTCA CHAbHEe, YeM
MOHEL KaNuf K1 #0744, ¥ B MOXM-
Xe HATPHA XMMHAYECKad CBAIb
npouiee, YeM B HOJUIe KAaNHd.

6) Paamep QToOpHA-HOHOEB
MeHblle, YeM XJIODHIA-HOHOB,
IO3TOMY B ODOMHJE Kanbliuf
XMMHUYECKaA CBA3L APOYHEE,
YeM B MOZHAE KaJbliua.

r) Pasmep GTODHA-UOHOB
MeHbIIe, HeM XJOPHA-HGHOB, ¥
HMOHOB KANKA ¥ KaNbIIHA pasMep
NpEMepHo OAMHAKOBBIH, H K
TOMY K€ MOHEI KANhIIUA MMEOT
sapsag +2, a woHE wanwa + 1.
Ilo sakony KynoHa cnna paad-
MOZeVMCTBUA MEeNIy 3apAMXeH-
HBEIMH 4YacTHIAMH TPONOpLMO-
HanLHa KBajJpaTy HX 3apaga,
MOBTOMY MPHTAKEHNE NOHOB
dropa 1 kanpunEs Oyner Goab-

e, deM XJI0pa M Kanus.

|
; MePATVPEI NNIABJICHUA.
I
I
|
I
I
I
I
|
I
I
l
|
I

TEMIIEPATYPA
IIJABJEHHA BEIDECTH

I

l

I TeMmnepaTypa NAaBJIEHNA Be-
I IIeCTB ¢ PA3IHYHBIMH KpHCTAN-
I NHYeCHRMY pPelneTKAMM: a} HOH-
| on, 6) aTOMHOH, B) MOJAEKYIAD-
| ¥

I

[

I

B UOHHOH pelleTKe pajsHoO-
HMEeHNHO 3apAMeHHLle HOHE
CHABHO TIPUTATHBAIOTCH APYT K
Apyry. B aTroMHo# pemieTke aTo-
MLl IPOYHO VEEPAKVBAIOTCA BMe-
¢Te KOBATEHTHRIMH cBA3GMH. B
000HUX CAYUAHX MEXAY MOHAMNA
| MR aTOMaMi €CTh NPOYHAA XH-
| MEECKad ¢BA3L. [loaToMy Beile-
[ CTEA M C ATOMHBIMK, ¥ UOHHEI-
MH KPHUCTA/UIHYECKHMH pPenieT-
KaMH HMeI0T BEICOKHE TeMIeDa-

I TYpHI iNaBkeHusa. B monexynap-
HBIX KPHCTANIWYECKUX DeIIeT-
KaX MOJERYAL He CBA3AHE XH-
MHYecKOM CBA3LIO, IIOITOMY Be-
ulecTsa ¢ MOAEKYAAPHEIMMY pe-
MEeTKAME HNMEIT HH3KUE TeM-
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PACTBOPBI

Pacrtropst — ato ofHobARHELIE
CUCTEMEL HEPEMEHHOI0 COCTARA,
COCTOAIIHE M3 HECKOALK KX KOM-
MOHEHTOR, OOHH H3 KOTOPSIX AB-
AdeTcA PACTBODHTENEM, a [Apy-
THe — PACTBOPEHHBIMU BeIHECTRA-
mu, To, 4TO pacTROPH ogHOQAR-
HBle CMCTeMEl, DOJHUT UX ¢ XH-
MHUECKUMH COeRMHEHHAMH, a
TO, MTO OHM ABITAITCH CHCTEMA-
MI [TePeMeHHOTO cocTasa, chmu-
JAET HX € MEXAHHYECKUMI CMe-
camu, IloaroMy ¥ cuuTaioT, 4TO
pacTBOPH! HMEIOT ABOHCTBEHHYIO
OPHPOAY: C 0ZHOH CTOPOHEH, OHU
CXOHHBI ¢ XHUMHUUSCKUME COegH-
HeHWAMU, a ¢ ZPYTol — ¢ Mexa-
HUIECKHUMH CMeCHMH.

Pacreoperue — 3To husnKo-
XUMHYECKNI nponecc. lipu ¢u-
3MYECKOM ABIEHUH Pa3PYIIAETCH
KpHUcTalId4YecKad pelierka W
TPOUCKOAUT AHPPYIUT MOAEKY T
PacTROPEHHOTO BeltlecTra. IIpH
XKEMIYeCKOM ABIEHHM B IIPOLEC-
Ce PACTBOPEHHUA MOJEKYNRI Da-
CTBOPEHHOTD BEINMECTRA PEArHpY-
KT ¢ MORTEKYJIAME PACTBOPUTENH.

IIpoltece pacTBODEHUA COIIPO-
BOMNCEAETCA BLHAETEHHUEM UK [10-
TIOIMEeHUEM TeHIOTE. JTY TEIIo-
Ty, OTHECEHHYIO K OJHOMY MOJIIO
BeIeCTBA, HA3KIBAKOT TEILIOBRIM
aihbeKTOM pacTEOpedUs, Qp.

Obwnk tennopoil adderT
pPacTBOPeHHA JABUCHT OT TeILNIo-
BHIX 3d(deKToB: a) paspynienusa
KPHMCTAJJIUYECKOH pelmeTKH
(mponecc Bceraa MAeT ¢ 3aTpa-

Toil 3Heprun — @, ); 6) aud-
@ QY3 PACTBOPEHHOTO Be-

|
|
|
|
|
B
|
|
%J’H’I“IEHHBM TeMIIepaTypPel Mano
|
|
|
|
|
|
|
|

| ®o#t pewerri, oxkasblBaeTed
Gosbiueil, YeM BHeprus, BbLIETA-

I WONIARCH TP PUAPATAIMHT, U B
LeIOM pacTBOp OXJaMIAeTCA.

| Temtoroit sthdexT pacTrope-

| mua cepHOH KHMCAQTBI COCTOUT,

| T1aBHEIM 06pasoM, M3 TETLAOTHI
THAPATAHHH HOHOB, TOATOMY

i DacTBOD Pa30rpeBaeTcH.

PacrsopumocTs BEHIECTBA ~
aT0 ero crocelHOCTE pacupefe-

| nsrves B cpene pacTOpUTENs.

PacTeopuMOcT, (MM Koa(XpHITH-
eHT PacTBOPUMOCTH) OIpeRend-
ETCH MAKCHMANLHLEIM KOJHue-
CTBOM I'DAMMORB RETIeCTBA, KOTO-
pOe MOKET pacTBOPHTRCA B 100
rpaMmax PacTBOPHUTENA IIPH JAH-
He#t TeMIepaType.
Pacreopumocts HOABIIMHCTEA
TBEDALIX BEUIECTR YBEJIUIHBAeT-
CH ¢ HATpeBaHREM. BCTh MCKITIG-
YeHHA, TO eCTh TAKME BEINeCcTBa,
ACTBOPHMOCTEL KOTCDEHIX C yBe-

mensgerca {NaCl) unm game na-
Aaet (Ca(OH),).
PactsopumocTs rasor B Boge
TIAJ4€T C HAarpeBAaHHMEM H yBeJU-
YHBAETCH ¢ IOBRIIIeHAEM AaBle-
HUA. ‘
PacTBopuMOCTS BEIECTB CBA-
38HA C IPHPOAOI PACTBOPEHHOTO
BemgecTsa. IlonapHsie U NOHHEIE
COeIMHEHH, KaK IPaBHJIO, XOpo-
| IO PAcTBOPAIOTCH B MOJIAPHBIX
PacTBOPUTENAX, 4 HENOJAPHLBIe

I COeAMHENNA — B HETTIOJIAPHLIX pa-

cTBOpUTenax. Tak, XJIOPOBOACGDOA
¥ AaMMHAK XOPOILIO PACTBODAIOT-

] cA B BOJE, TOTAa Kak BOAOpOI,
' XJI0D, 430T PACTBOPAKTCA B
| BOJie 3HAUHTENBHO XyKe.

®
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| mwecrBa 8 pacTopuTesE (3ATDA-
| Ta omeprHH — Q@,); B) ruapara-
| A (BBifeJeHUE TEINOTH, +;,
TaK KaK IMEApaThl 06pagywores 3a
CYET BOSHHKHORSH KA HEOPOUHOH
| XMMHUUECKOI CBASH, ITO BCrAa
| componokAaRTCA BHIENEHUEM
agepramn). O6uruit TennoBoi ad-
thexT pacTBopeuns Qp Hvaer
I PABEH CYMMe HA3BAHHBIX TEILIO-
| marx spexron: Qp = (~Q;) + (-
| Q) + (+Q3); ecim Q> @y, TO
PACTBOPENME UAET € IOT IO eHH-
i €M TeILIOTHI, TO eCTh [TPOLece IH-
JoTepMuuecKuil, eciu Q, < @,
1 TO PACTROPEHHE HAET C BHIAENE-
| Emem TemnoTH, TO eoTH TpoIECE
| sxsorepmuueckuit. Haupumep,
| pacTEoperue NaCl, KNO,,
NH,CNS uzer ¢ moraoumeHneM
1 TenmAoTsl, pacreopenve NaOI,
H.80, — ¢ snijerenyem Tero-
| To.
(;k! 3anaua. ITouemy npa pa-
| CTBOpEHMH B BOIE XJODHAA Ha-
TPUA TeMIIEPATYPa pacTsopa I10-
| HUEKaeTed, a,JIPH PAcTBOPeHHN
CEPHO¥M KHCJAOTHI — MOBERIINAECT-
| ca?
Omaem. IIpu pacTBODEHHH
| XJMOpUAA HATPHS WIET PABDYIIe-
HHE KPWCTAMNTHYECKOH peluer-
| KH, UTO COIPOBOMIALTCA 3aTPA-
ol sueprun. Ha npouecc aud-
| dbyaum 2aTpavHBACTCH HE3AAUN-
| TeIbHOE KOJHYECTRBO SHEPIHH.
I T'uapararud WOHOR BCeT/Aa CO-
NPOBCKAACTCA BhIZEJICHHEM
| sHepruu. ClefoBATENLHO, €CIH
B OpOIECCe PACTBOPEHHS [IOHM-
| #maeTca TemmepaTypa, To sHep-
l TH, HeOBXOTUMAA ANA Pas-
| DYIUEHUA KPUCTANINYec- @
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THCHOEPTHPOBAHHE

Hucrepruposanne o3navaer
npobnesne. IIpu pacTeOpeHAH
BEUECTBA M3MENLURITCH, TO
ecth npobarcd. loasremy uernH-

TAK/Ke B3BecH (CVCHeH3HH H
3MVALCHH) OTHOCAT K JUCIEpPC-
HBIM CHCTEMAaM.

JAducrepcasre CHCTEMBL CO-
CTOAT U3 AucHepcHOM dasel (pa-
CTBOPEHHOTQ BeIecTBa) M IHC-
IePCHOHHOH cpeAsl (PacTBOPUTE-
JI51).

Herenue AHCIEPCHBIX CHC-
TEeM 110 pazMepaM 4acTHI, Auc-
nepcHol (asel (PACTBODEHHOIO
BelllecTea).

1. TpybogucnepcHeie cucTe-
MuI (BaBecw). Pazmeprl uacTuil
Boaree 100 um.

a) cyclleHsMH — CMeCh IJIE-
H&l ¢ BOJOH;

&) BMYIBLCHY -~ CMeCh PacTH-
TeNLHOIO Macja ¢ BoAoH,

2. ToHKOLHCIEPCHbIe CHCTe-
mui. Ilo paamepam dgacTmly HX
JengT Ha: KOJNOUAHEE PACTRO-
PHl 1 BCTHEHBIE PACTBOPEHL.

B ronnompHBIX pacTEOpax
PasMepsl YACTHI, AUCIEPCHOMH
daawt or 1 go 100 mm. Tlporo-
II1a3Ma KJeTOK, KPOBE, MOJIOKO,
COK pacTeHMii — DTO CHOMKHLIE
KOJAOHUTHBIE DACTBODLI,

CTPOEHHE KOJJIOMJIHBIX
YACTHIJ,

ROJ].J’IOH,IH!;IE YACTUITH EMe-
IOT CJOMHEOE CTPOCHME. Onwu co-

| crosr us anep u ancopGHpoRaH-
HBIE 11 KOJIOMARBIC PACTBOPEL, & | HEIX M IPHTAHYTHIX MOHOB. Pac-

I
I

|
I
|
|
I
I

l
-
|
| a
|
I
I
| -
I
I
I
I
I
I
|
|
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CMOTPHUM CTPOEHUE KONMAOMIHON
YaCTHUIBI KPeMHUEBOH KHCTOTH,
KOTOpast obpazoBanack B Pe3yb-
TATe B3aHMOAeHCTEHI OYeHE Pas-
GaBJeHHBIX PACTBOPOE CHAMKATA
HATPpHA W CcoNgHOol KHCIOTH
{Na,S8i0, + 2ZHC! = H,S8i04 +
2NaCl). Ecnu Na,5i0, maxonnr-
¢A B U30BITKE, TO KPeMHHEBad
KHMCJI0TA He BEIIAJAET B 0CAJI0K,
a obpasyeTca npoapauHbiit ROJI-
nonaHbI pacreop H,810;4. Aapo
KOJJTOUZHOH YaCTHIIE HEHTPah-
HC, OHO COCTOMT M3 M MOJEKYJI
| 1 2510, Ha mopepxHocTH anpa
azcopGUpyIoTed 0 HoHeR 810,
, 3T0 MOTEHIIHAJOIIPeAeNAOIIHe
WOHLI, TAK KaK OHH 06yCRaABIH-
BAKOT 3apAJ YACTHILI KOJJICH]-
HOTO pacTscpa.
AncopbHUpORAHHEBIE IOTEHIIM-
ANONpeNeIAKINNE HOHE! TPHTA-
THBAKOT M3 PacTBOpA HMOHEI [IPO-
THUBOMIOIOKHOTO 3HAKA — [IPOTH-
BOMOHEI. B ganHom cnydae 370
HouEI Na™, mpuyem gacTs HX 2(n
X) azcopbupyeTcs Ha HACTH-
Ie. Azxcopﬁuposanﬁme HOHLI
8i0,%” BMecTe ¢ TpOTHBONOHAME
Na* obpasyior agcopOIIHOHHHIE
caoi. I[pyraa YACTL IPOTHMBOHO-
HoB 2xNa* HaxoguTea B EMAKOI
thaze 1 obpadyeT MOABMIKHLIN
aupdyaubIil caoii.

O



Anpo smecre ¢ agcopbumoH-
HEIM CJIGeM HasbIBAETCH CPaHY-
JoH.

B Hamem mpumepe rpaHyna

. 3apsAXKeHa OTPHIATEJNABHO, TakK
Kak aacopfuma wmomos Si0;%"
TPOUCXORNT CHUIRHEE, UeM HOHOB
Na™.

Konnouasas gacTHIZ BMeC-
Te ¢ IPOTHBOMOHAMY TUdhy3Ho-
TO CJIOA HA3LIBAETCA MUIIEIIOH.
ITo oTAENbHAA YACTHIIA KOMAIO-
WIHOTO PACTREODA.

Muneaaa (KORaowaHan
YacTHIA)

} rpaHyna
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UCTHHHBE PACTBOPHI

HerneEMbie pacTBOPBL IIPO-
3paviHue. OTJIEJTBHI:-IE JACTHIEL
| (MONEeKYIBl, HOHEI) Helbas 06Ha-
| pysuTH gaxe P NOMOWUIM Yk

| TpaMUKpocKona. OHM He OCAX-

JAOTCA M He 33HepKHBAKTCA
{uALTpaMHU. )
| I'py6ogucnepcHsie PacTBO-
Pl (CYCTEH3UM ¥ SMYJABCHH)
| MyTHBIE 10 BHElUIHEMY BHRY. B
HEX YACTHIE BHIHL! HEBOGODY-
| MeHHBIM TJasoM. Jlerko ocam-
AawTeA, WHOTAA B TeYeHHe He-
CKONBKHX MHHYT. 3ajep:KHEa-
| oTca oBLIYHBIME (UIBTPaMH,
| manpumep (arTpoBALLHOMN BY-
Maro#. _
KoanoHIHbIe PACTBOPSI 34-
' HEMAT IDOMEKYTOYHOE IOJIO-
JKEHUE MEeXAY HCTUHHEIMHE pa-
| ereopamu u rpybosMCTIepCHBIMI

kpacmopamn. Onu npospausbie

Ha Bux. OrgenLHEle YacTHIEL 00-
HAPYXUBAIOTCA TONBKO IIPH TIO-
| MOIIM VALTPAMHUKPOCKOIA.
| CcaxgaoTcs ¢ TPyooM. 3amgep-
| auBawOTCS TONBKO yABTPAGUID-
; TPAMU C 04eHb MAJEeHBKHMH I10-
1 pamMu (nepraMeHTHasd Oymara,
JKMBOTHEIH IIY3bIPL).
| Konnouputle pacTBopH pac-
CEeHBAIOT CBET — TIPH HPONYCKa-
| Huu cseTa ueped TMpPO3pauHEIL
| COCYH € pACTBOPOM MOMKHO Ha-
67100aTh CBETAINUNCA KOHVC.

l
|
l
i
l
|

O
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KOHOEHTPALIHA

KoHueHTpauusa — 210 cojlep-
JHaHAe pPACTBOPEHHOTO BellecTBa
B OIIpefesieEHOM KOMUYECTBe
wian obsemMe pacTsopa. Maccoras
JOAs PACTBOPEHHOTO BEIeCTBA
(W) BHIDAKAETCH B NOJAX €MHHH-
bl K ITOKA3BIBAET MACCY PACTBO-
PeRHOTO BeIecTBA B OTIPefesIeH-
HOH Macce pacTsopa. JTo olrpe-
leneHe BuIpAKaeTCA HopMyacH
w = m,/m,, T W — Maccopas
A0JIA PACTBOPEHHOTO BEUTECTRA,
m; — MAacca PaCcTEOPEHHOTO Be-
IlecTBa, M, — Macta PACTBOPA.

MaccoBas R0JIA PACTROPEHHO-
FO BEIL[eCTBA, BbIpAKEHHAA B 0o,
{w%), HaspIBaerTcsH MaccoBol
NpPONEHTHOH KOHIeHTpallHeit.

Sanaua. OnpefennuTL Macco-
BYIO JOJII0 PACTBOPEHHOTO Belle-
CTBA XJIODHUAA HATPHUA B PaCTBO-
pe, NOAYHeHHOM DACTBOPEHHEM
15 r NaCl B 235 r soztRI.

Hexona ua gaHHBIX 3agavH,
HAXOJUM MACCy pacTeopa: m (p-
pdh) = 235 + 15 = 250 r. Haxo-
AUM MAaCCOBYK NOJAK XJopnga
Hatpua B pacTBope: W(NaCl) =
m{NaCl)/m (p-pa) = 15 r / 250
r = 0,06, unu 6%.

3anaua. XJIopuA KanbIusa
YMEeHLINAeT HPOHHOAGMOCTE CO-
CYAOB, OKa3LIBAET NMPOTHREOAJ-
JNEPTHYECKOE M NPOTHBOBOCTIALN-
TenbHoe Aeftcreue. Halitn mac-
COBYIO ZOIIO. ¥ NMPOIIEHTHYIO KOH-
IEeHTPAIIHI0 PACTROPa, eCH AIA
IIPHTOTOBJIEHHAA JeKADCTEBEHHOTO
mpenapaTta 45 T XJ0pHAa Rafdb-

mua CaCl, pacreopuan s

@ 400 Mn BoALL.

I
I
|
I
I
I
I
I
I
I
|
|
I

| — obheM pacTBopa, Y — YHCIO MO-
nell PacTROPEHHOIO BEIIIeCTRA, TO
£CTh KOJMYECTBO BeiecTBa (r/

[y,

| 1. Onpesenamr, CKOJALKO

I rpammoB NaCl cogepxurcsa B

| 1000 ma pacrsopa:

|
] NaCl 4,432 100007
m(NaCl) = 500001 h

= 8,9 r (NaCl)

|
|
|
|
I
|
|
!
|
|

I

I

[ ©)
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! Pewenue:

l 1. Oupenenaior oburyio mMac-

f cy moJydesHoro pactsopa: 400
r (H,0) + 45 r (CaCly) = 445 r

| (pacTeopa).

| 2. Onpegenawor maccosywo

| AoNI0 BellecTBa XJIOPHAA Kanlb-

| tmst (CaCly) B pacrrope: w(CaCl,)

= 45 r (CaCl,)/445 r (p-pa) =
! 0,101, man 10,1%.

Sagaua. MaccoBas zonas -

|

| #oma B muToBHAHOI Kenese co-

| crasaser 0,12%. Macca niuTo-

! BAAHCH xeneanl 40 r. Onpepe-
JuT Macey Holla, KOTopan cogep-

i KNTCA B IHTOBUAHON xKemnese.

! Peuienue:

] 1. OupeaenswoT Maccy #Hoxa
B 100 r WHTOBHAHON >Keleakl.
Maccorad g0JiA HOLA B IIHTOBHA-

1 HOM Kenese cocTabader 0,12%.

| CaepoBateanuo, B 100 r ee co-

| mepwmres 0,12 r foxa.

*} 2. Ompepensior Maccy #Hoga

I B 40 r xenean: m(J,) = 0,0012
r x 40 = 0,48 r (4,).

] 3apaga. YTo IOKASEIBAET MO-

l aapHaa xoHnertpanug? Oupe-

| aexuTe MOMAPHYR KOHIEHTDA-

| MM H3OTOHHYECKOro pPacTBopa

‘ NaCl, B 500 ma xoToporo coiep-
skuTeda 4,45 r NaCl.

1 Pewenue. MonapHasa KOH-
nernTpanusa (C) IOKa3bIBaET KO-

| nuuecTBo Moelt pacTropenEOTO

] BEIIeCTBA, COASPIMAITHXCA B 1A
pacTeopa. MonApHad KOEIeHTpA-
1118 oIpefendgeTcd o GopMmyJe

| ¢ = m/MxV, qun C = ¥/V, rae

¢ - MOJEADHAS KOHHEHTPAUMs,
| m — macca pacTopensoro Belre-
cTBa, M — MonApHas Macca

I PACTBODPEHHOTO BELIECTEA, V @
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CKOPOCTE XHMHYECKUX
PEAKIIVH

HoJ CKOpoCTbI0 XEMUYECKOHR
peaKuHﬁ IIOHHUMAIOT N3MEeHeHKE
KOHIEHTDAENH pealHpYRUIHX
HIH 00pasyHIINXCA BEINECTR B
eAUHWIY BDEME_I-IH, TO eCThb:

e
At

Exuanneil maMepenusd cHo-
POCTH XUMHYeCKOH peaKIHHu
CAYAHT MOJTbL TC .

CropocTh xuMudecKoi peak-
IUK 3aBUCHT: :

1. Or npupoxn pearupyio-
IHHX BEIIeCTR.

2. Nng BeitecTs B PACTBOPEH-
HOM H Ta3cobpagHoM COCTOAHHHR
CKOPOCTE XHMHUYECKHX PeaKiui
8aBUCHT OT KOHIIEHTPALMH pea-
THPYIONHY BellecTs.

3. Jlns BemiecTB B TBEPIOM
COCTOAHHH CKOPOCTH peaKIIMy
MIPAMO TPONOPIMOHAT LHA TTOBED-
KHOCTH CONPUKOCHOBEHHA pPea-
FUPYWIIUX BEIHEeCTE.

4, Ilpy TIOBBIIIEHNUY TEMIIE-

PATYDEL CKODOCTE GONBINMHCTEA
peaKnuid YBeAUYHBACTCH.
" 5. CKopoCThL XHMHYECKOH
peaKuyy 3aBMCHT OT IIPUCYT-
CTBHA KaTANTHIATOPA HAM HHTHU-
Gnropa. )

Pearigu, koropuie poTeKa-
0T B OQXHOPOZHOH cpejle, HAIDU
Mép, B CMECH Ta3oR MJIH B PACTBO-
pe, HA3BIBAKT FOMOIEHHBIMH.

Tereporennsie — ato TaKme
peaKIiNH, KOTOPRIe UAYT Ha NO-

BEPXHOCTH CONPHKOCHOBE-

©

Vv
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I

3agaua. YKa3aTe, Kakas Ha
peaknuil 6yaer obparumoii, a
KAKAd HeoOpaTHMOH M nmoyeMy?

a) FeCl, + 3NH,CNS —

— Fe(CNS); + 3NH,C!

6) Na,S0, + BaCl, —

-» BaSQ,. + 2NaCl

B) H,80, + Na,CO; —

-» Na,80, + H,0 + CO,T

r) NaQOH + HNO; —

— NaNO; + H,0.

Peutenue. Peakuna a) ofipa-
THMA, HOCKOMLRY IPOAYKTE! pe-
AKIMN HEe BHXOAAT M3 chephl
PeaKITMy; peakuuu 6), 8), r'} Heo-
OpaTUMBI: B peaknuax 6) u B)

I 06pa3yIONIHEcA IPOJAYETE BLIBO-
| AATCA W3 chepsl peakiu, a B

I
|
I
|
I
I
|
|
|
|
I
I
|
|
I
|
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cayuae r) obpazyercs Manoauc-
COIHUPYEeMOE COoelHHEeHHe —
BOJAa M PABHOBECHE DEAKIHH
MOAHOCTBIO CMEIIEHO B CTOPOHY
o6pazoBaHudg. IPOAVKTOR peak-
ILMH.



"% TBEPJOro BeiecTsa u raaa,

| TBEPAOTO BEILECTBA M KHAKOCTH

%
|
|
|
|
i
|
l
|
I
I
l
|
|
I
l
%IL
l
l

uT. A.
ToMoreHHsle CHCTEMBE:
1) 2CO(r) + O4r}.= 2C0,(r)
2) ZHBr(r) s== H,(r)} + Bry(r)
3) N,O,(r) === 2NO\(r)
leTeporenHbie CHCTEMBI:

1) CaCOy(TB) m=== CaO(1r) +
+ CO,(r)

2) CO,(r) + C(TB) = 2CO{r)

3) 4H,0(x) + 3Fe(1B) o—=

4H,(r) + Fe;0,(TB)

3apaua. Bo CKOJIBKO pa3 BO3-
pacTeT CKOPOCTh PEARITHM TpH
NOBLIIIEHHHN TeMIIePATYDHL HA
30°? TemnepaTypHBIfI Koaddu-
IUeHT paBeH 3.

Peuienue. o opabuny Banr-
Todda, Vr, = Vr,+v. Ilo yeno-
BHIO 3aJa49¥ Tpebyerca ompeie-
aute: Vr,/Vr,. Homcrasum »
(opMyNy TaHHBIE H PelllHM:

VL T7 _TI 30

T A T

=3=21,
3agaua. Ba3ATe gBa Kyco4-
K4 CepHl OAMHAKOBOM MAacchl.

| Ogun u2 wux mamenpwen B mo-

f
l
|
|
|
|
I
I
|
|
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POLIOK, MTOCTE YETe MODOIIOK
KYCO4YeK Cephl HOMECTHJH B
KHCAOPOM M TIOTOMKTI M. B KaKoM
cayiae peaknus HoRmeT OGhICT-
pee 1 mouemy?

Pewernue. Peakuma ¢ us-
MeJLUeHHOM cepoil nolizeT 6bic-
Tpee, MOCKOABKY B 3TOM ciIyyae
Co3JaHbl AYHUINE VCJIOBHA ANA
ZuhPy3uu KHCIOPORA, a 3HaA-
YHUT, ¥ AVUIIHE KOHTAKT pears-

DYIOLINX BellleCTB.



XUEMHUYECKOE PABHOBECHE
XuMuueckaoe PARHOBECHE Ha-
cTYynmaeT IpH YCJOBHH, KOrIa
CKODOCTH npaMol u obpaTHoH
peaknu# paBunl. Hanpuwmep,
eCJIM B DeaKHKEH:
vy
aA + 8B == cC + JIH
Vs
vy =V,

TO CHCTEMa HAXOJUTCH B COCTO-
AHUH XHMHUECKOI'0 PABHOBECHA.

3apaua. [ToueMy ¢ yBenute-
HHEeM KOHI@HTPAIlNH HCXOMHEIX
BeIl[eCTB CKOPOCTH PeAKIIHH BO3-
pacraer? 3arHIINTe BTV 3aBHCH-
MOCTL B 00miem BHJe B MaTeMa-
THUYECKOH (hopMe.

Pewenue. Tlpn yRevyeHUH
KOHUEHTPAIUHA pearHpYIIHX
BEIHeCcTB CKOPOCTh PEAKIIHH yBe-
AUYNBAETCA TOTOMY, YTO PACTET
YHCHO CTONKHOBERHH, 4 chuelo-
BATEALHO, H BePOATHOCTD XHMH-
YeCKOTO IIpeppalesns. Jdas pe-
akuuu B obmeM Bume aA + BB
— AaBB MOMHO 3aIIHCATE CKO-
poeTs peaknuuv = K[AT - [BT,
" rae [A] u [B] — xoHIeHTpan#u
HCXOHHK BEIIECTB, MOML/J1; K
~ KOHCTAHTa CKOPOCTH PEAKIUH.
Beau [A] = [B] = 1 moan/n, To
K =v, ro ects K — 370 cKOpOCTH
DPeAKIUH IPY YCAGBMH, UTO KOH-
IeHTPAlMH HCXOAHBX BELECTB
DABHEI OAHOMY MONIO B JIUTPE.

3amaua. ITouemMy np# IOBH-
WeHHU TEMIIEPATYDEL CKOPOCTH
peaknuM BospactaeT? Bripasu-

Te 3TV 3aBHCHMOCTE MaTe-

@ MAaTHYECKH.

I
|
|
I
|
|
|
I
I
I
I
I
|
I
I
I
|
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I
I
I
|
|
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KATAJH3ATOPHL

BeuecTra, KoTophIe YCKODA-
0T XUMHYECKHE PeaKIuu, HO
CaM¥ TIpM 5TOM He PacXOAYIOT-
€5, HA3LIBAKOTCA KaTAANZATOpA-
mu, Hanpumep, pasaoxenue
feproneTOBOM COMM U NEPOKCH-
Ja BOJOPOAa YCKODAeTCA B IIDH-
CYTCTBHH OKcHZA MapraHna (IV).

PazaniarmTr romorendsll #
reTeporeHHull Katanns. B mep-
BOM CJIy4Yae KaTAJIH3ATOP M Dea-
PHPYIOIIHE BEIHECTBA HAXOMAT-
€A B OQHUHAKOBOM arperaTHOM
cocroAauauy (oBpa3yoT oZHY
thasy), Bo BTOpOM — B PA3HBLIX
arperaTHLIX COCTOAHUAX (Pasa).

I obbACHeARSA KaTaluTH-
YecKOro feficTEHA IpH TOMOTeH-
HOM KATAJAH3e BBIABMHYTA THIO-
Tesa 06 06PA30BAHUH HDOMEKY-
TOYHBIX TPOAYKTOE ¢ YUACTHEM
KaTaJIU3ATOPA.

A + B— AB — meKarafKTH-
YeCKAS PeaKilud.

A+K—- AK

AK+B->AB+ K

A+K+B=AB+ K — kara-
AUTHYECKaA PeaRIINAA.

Vecropenne pearIlHY JIOCTU-
TAETCH 3a CUET TOTO, YTC HPOMe-
MYTOYHBIE NPOAYVKTEI HMEIT
fonee HUBKYIC SHEPTHIO AKTHBA-
ILHH, 4YeM NPOAYKTE HeKaTaIH-
TUYECKOH Pearmuu.

IIpu reteporeHHOM KaTaju-
3€ COTJIACHO AACOPSINOHHOHR Te-
OpHH KaTAaNH3a pearMDyiiIlxe
BeleCTRA AXCOPOUDYIOTCA Ha
MOBEPXHOCTH KATAJH3ATOpA, B
Pe3yabTATE Mero IPoHCXo-

ANT HX AKTHBAIHA. AKTH- @



RALIMA MOJEXyH ABJAETCH pe-
BYNETATOM OcnabjJeHHA B HEX
XKMMHYECKUX CBHSeﬁ, HEKOTODOﬁ
AeopMATHE, YBEINYEHHd DAC-
CTOAHUSA MEMAY ATOMAMH, &
HHOTAA ¥ JHCCOIHATAA MOJIe-
KVJ Ha aTOMHl IO JeilcTBHeM
TaK HA3bIBAEMEIX AHTHEHEIX [{eH-~
- TPOB HOBEPXHOCTH TeTepPOreHHO-
T'0 KATATH3ATOpa.

|
|
|
|
|
|
I
l
|
|
l
l
l
i
l
|
!
|
l

I

l
I

|
l
I
|
|
|
!
|
l
|
I
1
I

Pewenue. Tpocre#tinasn aa-
BHCHMOQTE CKOPOCTH peawMiu
OT TeMHIepATYpPhI BRIpa)KaeTcd
npasriaom Barr-Todda, cormac-
HO KOTOPOMY IPH IOBHINEHUH
TEMTIEPATYPH Ha Kampse 10
TPajiycol CKOPOCTE OONBIITHHCTEA
peaxIil yeennuuBaerca g 24
paasa:

T, -1

107
Vr, = V1yy

IloBrimIeHMe TEMNEpaTyDE
TIPHEOMMT K YBEAMYEHUI0 CKOPO-
CTH peakKIIHU, TAK KaK IPH 3T0M
DPE3KO BO3PACTAET UUCAC AKTHE-
HEIX MOJEKYJA. 3a C1eT JONONHA-
TENLHOH JHepru, HoJyyeHHON
CHCTeMOM H3BHE, MOJEKVJILD
NpHebpeTaoT HeoDX 0JUME!H 3a-
f1ac SHEPruy aRTHBALMH M, Ta-
KuM 06DasoM, CTAHOBATCA peak-
MTHOHHOCNIOCODHLIMY.,

30



OPHHIINAI JE-TMATEJLE

Ecnn Ha cHeTemy, KoTopas
HAXOJHUTCA B COCTOAHMH JUHA-
MHUYECKOr0 pABHOBECHHA, OKA3I-
BATL BHelnHee BO3neficTBHE, TO
B cHcTeMe BYyIYT NpoTeKaTs mpo-
Iecchl, HATPARJIEHHbBIE HA YMEHE-
eHMHe 9TOTO BHeUIHero Boanei-
cTBUA. Tax, HADpUMED, ecaH: &)
TIOBBIIIATH TEMITEPATYPY, TO PaB-
HOBECHE CMECTHTCA B CTODPOHY
aHAOTepMHUeCKOH peakmuu; 0)
MOHWXKATD TEMIEPATYPY, TO PAB-
HOBECHe CMeCTHUTCA B CTOPOHY
SK30TEePMHYECKOH peakIuH; B)
[IOBEIIIATE BABIEHHE — PABHOBE-
CHe CMeCTHTCH B CTOPOHY 00pa-
B0BAHHA MEHLHIET) UHCIA MOJIE-
KYJI; T) NOHMMKATL AaBNeHue —
PaBHOBeCHe CMecTUTCH B CTODO-
HY 00pasoBaHUA OOJBIIETD HHC-
1A MONeKyJa; A) YBeIMYHMEATH
KOHIIEeHTPALNI0 HCXOZHLBIX Be-
HIECTE — PABHOBECHE CMECTUTCHA
B CTOPOHY 00pABOBAHASA IPOAYK-
TOB DPEAKINH; €) YBeAHIHEBATH
KOHIEHTPANK) TPOAYKTOB pe-
AKIIMM — PaBRHOBECHE CMeCTHT-
cA B CTOPOHY 00pasoBaHuA HC-
XOLGHLIX BEIIeCTs.

3agada. Kak cMeCTHTCA pas-
HOBECHE peaKIIHH

8H, + Ny === 2NH; + Q,

eC/TH: a) NOBBICUTEH TeMIIepa-
Typy? 6) TOHH3UTL TEMIEpPATY-
PY? B) YBERHMYUTE faBleHue? T}
TMOHUZUTE Haslenue? 1) ysenn-
YHTh KOHIEHTPALIMIO Bogopoga?

Pewerue. B cooTBeTCcTEHH C
npuHunoM Jle-Illatenne u ¢

VYETOM 3aHAHHLIX VCIOBHHA
@ B Cchay4dae 3) pPaBHOBECHE

._...._.__._._._...__.____._......_...___._.,____J;,&___._.____._____._.__......,._._...__......___
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| CMEeCTHTCA BJIERO; B Cryuasx o)
| # B) — BIIPABO; B CJIVYae I'} — BIEBO
i {B MCXOAHEBIX BEIIECTBAX UeThIpe
MOJIEKYAAPHLIX ofbeMa, a B KO-
1 HEeUYHLIX — ABA); B cAVYae [) pas-
| somecHe cMecTuTCA B cTOpomy
] CHHTE3a aMMHAKA.
| 3anava. Bo ckoneKo pas Bo3-
PACTET CKOPOCTh PEAKIIHM CHH-
| Te3n AMMHAKA, eCNM KOHISUTpa-
U0 BOAODPOAA YBEJAWYWTH B H
| pas?
| Pewenue. Cunres aMmuaxa
| OTHCRIBASTCH PeaKiue:
3H, + N, — 2NH,.
| B oGIJIEM BHAE CKOPOCTH
| aToil peaxmm MOMKHO BATHCATE!
| V=K[H] - [N
| Ecnu [H,] = a monp/n, a [N,]
=bMons/n, Tov, =K + a® » b;
| OPH YEETHYEHHH KOHIEHTDALIIH
| BOAOPOA2 B b pad CKODOCTH pe-
| akuum cramer pasmoil v, =
K[5a]’b. A B nenom ckopocts
*“peaxunn YBeAHYUTCA BO
CTONBKO Pa3, BO CKONBKO pa3 Vv,
|' fonmpie v, T. €.:
|
| =
i
|

v, K[Safb
Vi T K[aTb
3amaua. Kaxoe sausanue na
| PABHOBECHOE COCTOAMME CHCTe-
| MBI 4HCKr) + O4(r) == 2Cly(r)
+ 2H,0(r} + Q oxaxyT: a) yBe-
JUYeHuE NaBleHud, §) IOBRIIIe-
HUe TeMIIePaTYDPhl, B) BBeKeHHe
KaTaau3aTopa?

l

| Pewenue.

| 4HCI(r} + Oy(r) === 2Cl4(r)
I

I

+ 2H,0 + Q.
®

= 5% = 125 (pas)
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9K30TEPMHYECKHE
PEARKITIHH

JK30TEPMHYECKHE PEARITHH
— 3TO peaKUUM, IDOUCXOAATUHE
¢ BEIIEIEHUEM TEHNOTHI.
TepMHIYeCKHe pea}cun’n - 3TO
PearIu{, NPOUCKOASALINE C II0-
PAOHIEHUEM TEIJIOTHL.

Tennosoi athcdert xumMu-
YecKOH peaklHH — 3T0 KOoJAHYe-
CTBO BbII[e.IIeHHOfI HJAR HOTHo-
IDeHHOHW TeIJIOTH B pe3yabTate
XUMHYECKOH DeaRI[UH.

duranenuna (H) — sTo ompe-
JelleHHOe CBOMCTBO BellecTBAa,
O0HO ABAAETCA Mepoit sHeprum,
HAKATLTHBaeMOH BelleCcTBOM TIPH
ero o6pasoBanuu. oraszano, uTo
B XHMHYECKUX IIpoleccax, Ipo-
TeKAOMMUX TTPY TOCTOAHHOM JAB-
NeHWH, BhIAeHBIIeeCA (UK T0-
rAQUIeHHOE) TENND ecTh Mepa
YMeEBUIeHKA (WJIH, COOTBET-
CTBEHHO, YBENMWYEHNN) SHTANL-
oy peaknun, AH.

TaxuM obpaszoM, TpH 3K30-
TEePMHYECKHX PeaKIHAaX, KOrga
Tenao Beigensercd, AH orpuua-
teqabsHo. [Ipy sRAOTEpPMIYeCKHX
PEAKINAX (TenN¢ IOTAQINaeTCH)
AH monomuTenbHO.

B TepMOXMMHYECKMX YpaB-
HEeHUAX pPeaKlMH GanHCBIBAIOT
aHayeHHA AH — pasuocTh BHTAIL-
NHi NPOAYKTOBR PEAKIWMH U Mc-
XOJHEIX BEIIECTE.

Hapany ¢ srransmuedi me-
NOJB3YIOT PABHYIO IO 86CONIOT-
HOH Be/TMYHHAE H TPOTHBOIIOJIO0MK-
HYIO IO 3HAKY BeMHUMHY, HAIPH-
Mep! ’

@ H, + Cl, = 2HCl + Q,

2. Winapransm 10 xusan

IRI0- J

TenaoToil cropasua coeu-
HeHWA HA3RIBABTCH KOJNHUECTBO
TeNNOTH, KOTOPOe BLIENAETCS
IIpM CTOPAHKH OJHOI'O MOJAA Be-
niecrsa. Hampumep, TeuJsoTa
cropamm anerunena passa 1300

c Hy(r) + 2 '/, O4(r)
=H O(r) + 2C0,(r) + 1300 xJIx,

AHcrop = —1300 %I/ Mo,

3axon ecea (ero HA3LIBAIOT
TAKIKE 3AaKOHOM CYMMEI Telljo-

| BRe1X 3erTor). Temmosoit ady-

I
1
|

wt

l
|

|
l

|
l
I
|
|
l
l
|
|
l
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$heKT XUMUYecKoH peaKlny 3a-
BHCHT OT COCTOSHHA HCXOAHEIX
EEINeCTE ¥ MTPOAYKTOR PeakIINH,
HO He 3aBHCHT OT [IPOMEKYTOY-
HEIX cTamuf peakumnit, Cneg-
CTRBIME, BHITEKAIOLlee U3 3aKOHA
Tecca: Tensosoit sdderT XxuMu-
yecKoll peaknMu paBeH DasHo-
CTH CYMMBI TeIJIOT oﬁpaaosaﬁnﬂ
NPOAYKTOR PEaKIMH M CYMMEI -
Terns1oT 06pPA30BAHHA HCXOIHBIX
BellecTB. CyMMHDOBaHHEe TPOBO-
JUTCA ¢ Yy4eTOM dYuciIa Mmonel
BOIIECTE, YYACTEYIOMIMX B DeaK-
THH, T. €. CTEXHOMETDHYECKHMX
ko3 PUIHeHTOB B YPaBREHHH
npoTekalimelt peaxkunu. Ha-
npuMep:
C,H,(r) M+ 5/20,(r) =
= 2004(r} + H,0(x) + 1300
k.

OTcioZa MOMHO 3aNUCATE:
AH(x - p){(—~1300 xMx)
2AHo6p(CO,) -+ AHo6p{H,0) —

AHo6p(C,H,) — 5/2AH06p(0,).

®



NPUMEPDI 9K30TEPMUYE- |
KHX ¥ 9HIOTEPMHEYECKHX
' PEARKIIHI i
BKSOTEPMH‘IECKHE PearLnm,
S+ 0, =850, + Q; (—AH)
4AL + 30, = 2A1,0, + @; (—AH) |
JHIOTEPMHYECKHE DEAKITHE! ]
CaCQO, = Ca0 + CO, — @; (+AH) ]
N; + 0, =2NO — @; (+aH). l

XuMHYeCKNe YPAaBHEHMA TIO-
Ka3bIBAIOT, KAKHE BEIIECTEs U B |
KAKHX COOTHOINEHUAX BCTVIIAIOT
B PEAKITHIO 1 KaKHe BeljecTsa | l
B KAKHX COOTHOIIEHASX IIPY 3TOM
obpaayiorces. TepMoXuMHYecKUe
VPaBHEHHA II0KABLIBAIOT, KPOME |
TOTO, KAKDS KOAMYECTEO TETLTOTH |
BRIJIENIAETCA WY [IOTVIOIAGTCH:
C{r) + 04(r) = COL(r) + 402 rJix
Ny{(r) + O,(r) + 2NO(r) — 180,8
g, )

3angaua. Buruncaure, cRoMIb- |
KO CTOPeJIO YIas, eCilH IPK 9TOM
BELenuAocs 33520 kIR Tenaa. |
Tenaosoit Koa(. peakiiiy Tope-
HEA yraepoja paseH 402 x]Jx. |

Pewenue. C + 0, = CO, + |

|
|
|

402 w[Ix. ITo ypaRHeHNIO peak-
UM TIPH cropaduu 1 Mone yi-
nepona suigengerca 402 xllwx
Ternd, BEMUCIHM KOJHYECTBO
BeIllecTRa CIOPEBLIETO YINIEpoKa: |

33520 ki |
402 /e = 83,8 MoJb I
MoaapHas Macca yriepona |
paepHa 12 r/Monn. Briugenmm |
Maccy Cropeguero yraepoga,: m
(Cy =y(C)+ M (C) = 83,3 MoJin+
12 r/mons = 1000 r,
Oreer: cropeno 1000 r |

@ VEIIA, [

'Y:
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e § — KOJHYeCTRBO BLIFE-
JIEHHOUW TeNROTH. KCAH Ucnonb-
30BATHL AATAIBMTHN (xapal&’repn-
CTHKY JHEPrOCOJICPKARMA CHEC-
TEMEHI}, TO 3TO YDABHEHHE CASHY-
€T 34ITHCATEL MHaue:

H, + Cl, = 2HCL, (—AH);
(Q=—AH).

Tennoroli o6paszoBa”HuA co-
€JMHeHHNA Ha3siBaeTcAa KOJ'IH‘{E-
CTBO TeIJIOTH, KOTOPOE BRIAENA-
eTCAd HAK NOrA0IIaeTes opr ob-
Pa30BaAHUN OJHOI'O MOJA XHIMMH-
'LIECH(_JI‘O COegHeHUA M3 HpOo-
CTHIX BEIIECTE [IPH CTAHJAPTHBIX
venosusax (P =101,3 Ia, T =
298K). Ona maMepaered B kil
MOoJab. Tark, Hampumep, Tenaorta
00pa3oBaHNA OJHOTO MOJS MU -
Kot BoZBI ¥3 2 T (OAMH MOJL)
sogopoaa u 16 ¢ (0,5 Monns) Kuc-
Jopoza pasHa 285,8 x]xk:

Ho(r) + 1/2 Oy(r) =
= H,0(x) + 285,8 wilx,
AHofp = —285,8 1 ]lx/M0uk.

TennoToii paziokenus co-
eAHHEHUA HA3bIBAETCH KOJMYe-
CTBO TEIIJIOTEL, KOTOPOE BLIAEiA-
eTcA WY HOTJIOWASTCA TIPH Daas-
JIOXKEHHH OJHOTO MOJIA BeIIeCTBA
OpH CTAHAAPTHLIX VCAQBHAX.
TennoTa pasioXEeHUsA JAHHONO
COSAUHEHHS PABHA TEMNOTE €10
06pa30BAHNA, HO HMEeT MPOTH-
BOIIOJIOKHLIE 3HakK. Tax, npm
pa3jioKeHHH 1 Monb BOZH TO-
raotuTea 285,8 ki rennoT:

H,00x) = Hy(r) + 1/2 0,(1)

| - 285,8 xlix,

AHpaan = +285,8 xx/

MOJE.



BAEKTPONUTHUECKA S
AHCCONHAIMA

DnerrpoaRTAYRCKOH Tucco-
DHANKMY MOABEPTAKTCHE TOJAD-
owre MoJieRyasl. Kax npaBuno,
3TO MOJIEKYJB ¢ HOHHOME MM
KOBAJIEHTHON MONMAPHOHA CBA3LIO.

CcHOBHEIE TIONOMEHHA TEO-
PHEHY 2AEKTPONUTHYLCKOI JHCCO-
UHALMH CleAViolne:

a) TUCCOUHATIHA HJIEKTPOTHTOR
TIPOHMCXOIHT TIOA KeHicTBIeM NOAp-
HEIX MOJEKYJ PACTEOPUTENS;

6) amcconimamua — obpartu-
MEIH Iponecc;

B) AHUCCOIMHDYIOUIHE MOJe-
KY/IH PacHiaZlaloTed Ha KAaTHOHBL
— MOJIOYKUTENBHO 3apsKeHHbIe
YaCTHRIB ¥ aHWMOHM — OTPHIA-
TeJLHO 3apAsKeHHBIe YACTHITHI;

I') CYMMapHLIN 3apsAji Bcex
KATHMOHOB paBeH CYMMapHOMY
3apARY BeeX aHUOHOB;

A) nox AedcTRUEM JIEKTDH-
JecKOT'0 TOKA B PACTBOpaX DJEK-
TPOJAHTOB HAUMHAETCA HAIIPAB-
JiegHOE IBHXKeHNWe HOHOB, KaT-
OHE! ABKETAIOTCA K KATONyY, 84 aHH-
OHBEl — K aHOLY;

€) EHCCOITIATTHA MHOTOOCHORHEIX
KHCAOT K MHOTOKHCTIOTHRIX OCHOBA-
HUH ITPOMCK AT CTYIEHYATO.

damaua. Boamomxua i KuC-

; fHouaTrA «CUABHBIE 3JIEKT-

DONKT» W «CURLERT KHUCAOTA)
| «CUNBHBIA BIEKTPONUTS W
«CHALHOE OCHOBAHHES .

Eenu xucnora (ocEoBaHHe)
| oTHOCHTCA K CHIILHBIM KHCHOTAM
| {ocHOBaHUAM), TO ATC 3HAYHT, UYTO

pHA (0HO) TPAKTHYECKH TIONHOC-
TEI0 puccoguupyer. Takum 06-
{ PasoM, MEXKIY HOHATHEM ¢ CHIb-
HEIH 2NeKTPONIUT» M «CHIBHAA
| ®ucnoras (occHOBanRE) cymECTBY-
| €T IpAMAs CBAIb. :
i 3agava., Kaxoli rugpoxcun-
Apjiercsa G0Aee CHAbHLIM OCHO-
3 sanueMm: a) Be(OH), nnu Ba-
| (OH),; 6) NaOH mu Al(OH),?
| OTrser moscHUTE,
] Pewenue: a) Be n Ba Haxo-
JATCA BO BTOPOH IpyIre, TJiaB-
I Hoit noarpynne. Ho paguye aTo-
| ma Ba ropaszo Gonvine, ueMm y
I Be, noaToMy cBA3s Gaprs ¢ THI-

beprnua. CiaenoBaTensuo Ba-
(OH),, merue gucconuupyer, AB-
RAeTCH Bonee CHILELIM OCHOBA-
rueM, uem Be(OH),. ’
6) Na u Al maxogarca B Tpe-

, TheM II€PHo/E, I0ITOMY DARUYC
I ATOMA He BAUAET Ha CHAY THA-

*ﬁpoxcn-rpynnof& cnabee, ueM ¥y
|
I
|

! POKCHAOR. B 9TOM caydae Mrpa-

eT pOJIb BEeNMHUYWHA 3apAaja Ha-
TPHUA ¥ ANIOMHAHAA B THAPOKCH-

COUHMATIAA XJIOPHZA HATPHA B | Ze. “lem BonbIne 3apang YACTHILE],

UeTHIPEX XJAOPUCTOM yriepoge?
Pewenue. Ouccomranusa
NaCl s pactsope CCl, HeBOaMO-
Ha, TOCKOABKY YeThIPeX X JIOPHC-
THEH YIiepoA ABIAETCA Hellonadap-
HEIM DACTBOPHTEJIEM, & JHCCOIH-
AUHASA BOIMOXKHA TOABKO NOJK
AefiCTBUEM MOJEKYA U0-

@ JIAPHBIX PACTBOpHTEAEH.

| TeM TIPOYHEE OHA YALDKUBAaEeT
PHADOKCH-IPYIIY, TeM TPYiHHee
MHCCOMUUDPYET. 3apAN HATPHUS

I +1, anoMusua +3, DoatoMmy

NaOH nerue zuccoumuupyer,

| wem AI{OH),, 1 sasercs Gonee
| CHABHLIM OCROBAHMEM.

®
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3apaua. IIposenuTe ypasHe-
HHA DeaKIlHil MeIy pacTsopa-

OCHOBHBIE HHIUKATOPLI

J
M3 IIPUBENEHHEIX BRIIECTR (3ieK- |
TPOAUTOB} W YCTAHOBHUTE O0MINH | —
ODpU3HAK, N0 KOTODOMY MOMKHO [ ‘m
CYXHTb O TOM, YTO PEAKIKH Ipo- | =3 .
HIA¥ A0 KOHIIE. Haouimmure co- l ; E
KPAILEHHbIE HONHBIE YDaBHEHNA. | z " o‘l
a) Cu80, u NaOH; o ||| E
6) BaCl, u Na,SO,; | 5 |53
B) H,S 1 Ph(NO,),; | = |S|® =
r) Na,CO; u CaCl,. |
Pewenue. Bee peakmun o6- |
M@HA TPOHCKOAAT, TaK KAK CO- ,
OJI0/EHBI BCE YCJIOBUA: _ =
4) PACTBOPHMMAHA COJIb PEart- | E: - g
PYeT co MEeN0UBID: | = :E ElR
CuSO, + 2NaOH = Na,S0, | g E|E2
+ Cu(OH),{; t 2 &3 8
Cu®*' + 20H" = Cu(OH),!; = | F] e
B) ABE COJTH DearmpyIOT MEX- i
oy coboit, eclim oHU 0@ pacTBo- |
DHMEL: |
BaCl, + Na,;SO, = BaS0Q,l + *) g Blei=
INaCl; | Z |83 2
Ba®" + 80,2 = BaSO,l; = | B|8|E
B} KHCJOTA pearspyer ¢ co- l & |2 E 2
NBIG MeHee CHJILHOTN H foses Je- GRS g
Tyueff KACAOTHL. JTo obiee npa- | = |8 o0
suao. B paHHOM cayuae H,S — l =
cnabaa xucnora, a PH(NO,), — | o
CoJib cUABHON KucnoTel, o, He- | o §
CMOTPA HA 3TO, PEAKIEHA MEX- ol 5 g
Ay HUMHY IDOWCXOAHT, TAK KaK o = 5
PbS — ue pacTBOopdeTcA HH B | E 9| g"-g'
BOJe, HH B KHCJOTe: =25 = o
H,S + Pb(NO,), = PbSl + SRR
2HN0'1 =B =

|

|

Tax kax H,S — cnaGrrit anex- |
TPOMMT, TO €6 TUUIYT B MOJeKy- |
AAPHOM BHJE: |
H,S + Pb*" = PbSL + |

I

@ 2H%;
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r) Na,CO4 1 CaCl, pacTeopn-
MBI B BOJE, TOITOMY PEATHDYIOT:

Na,C0O; + CaCl, = 2NaCl +
CaCOyl;

Ca® + €O, = CaCO4L. |

OB61ui TpuaHaK, M0 KOTOPO-
My CYOAT O TOM, 4TO peakKIHuH

| knenory, nanpumep, HCl, xoro-

pas mpu AHCCOIUALIMH B DACTEO-
| pe pmaer KaTmoHm H™

(HCl === H" + Cl") u xopomo
PACTBOPEMYIO COAL CEPOBOLOPOS-
HOH KMCTOTH, Hanpumep, Na,S
| (Na,S === 2Na' + §*7). B pe-

NpoLULTH — BHIATeHKe OCAKKOB

Cu(OH),, BaSQ,, PbS, CaCO0,.
3anaua. IIposeaure peak-

MM MeXIY CHefylmuMy Be-

3yaAbTaTe 06MeHH0M peakiuy ob-
pasyeTcst MAJIOAYMCCOIMMPYIOIAS
JeTyuas Kucaora HyS:

2HCI + Na,8S = H,ST + 2NaCl

mecTtBamu: a) Cu0 u H,80,; 6) HIH:
CaCOy v HCL; B) Cu(OH), u |  H,80, + K,8 = H,8T +
HNO,. Iio xakoMy DpH3EaKy | K,80,.

MOMCHO CYOHUTB, YTO 3ITH DPeak- 3anava. 113 nepeuncienssrx

MK OCYINEeCTBHIAHCE. IToacuuTe ,

CYIHHOCTE DEAKIIHI COOTBETCTBY-
OWEHMY YPABHEHUAMI B MoXe-
KYJAPHOH U COKpaIeHHO# MoH-
"ot chopme. Caemaiite BHIBOA O
ToM, 4eM DpasiaHvaeTcd 3IanuCh
MOHHEIX YPaBHEHHI: a) Mexay

BeIMecTBAMH, DACTBOPHMEIMH B |

BOJe; G) MeXOY BelnecTRaAMH,
OAHO W3 KOTODHIX B BOJE Hepa-
CTBOPHMO? ;
Peuzerine. Bee pearknum ocy-
IMecTBUMEI. Cu0O, CaCoO,,

Cu(OH), He pacTEOPHMEI B Boge |

HHMKe BEINeCTB BHIAEAHTSH: a)
BJeKTPONHUTH CHNbHBIE; 6) 3/TeK-

[ rpoauTst cnaleie {(w cpenueit

CIJIBL); B) HEMEKTPOJIUTHI.
TupopokcHUX HATPHA, XJIOPUL
HATpHUsA, THAPOKCHM] AMMOHMA,
TA0K03a, CONAHAA KUCIOTA, VK-
cycHas KHcaoTa, Geraon (C;H),

3a (Cy,H504,), cyibdaT nueKka,
aranon (C,HyOH), agmoMnHar
KaJHf, CePOBOAOPOAHAA KHCIO-
ta, ragpoxapboHaT KanbuHA,
a20THAA KHUCAOTA.

%BOJI&, ALSTAT AMMOHMA, CAZADO-

Hannuwurte dopmyast Be-
MEeCTB W YPARHEHUSA AMCCOLIAA-

(cM. TaGAUNY pPacTHODHUMOCTH), |
HO PACTEOPHMEI B CHJIBHEIX KHAC-

JoTax: l LUK 3IEKTPOTUTOE.
a) CuO + H,80, = CuS0, + Peuwienue. .
H,0; a NaOH, NaCl, HCI,

Cu0 + 2H' = Cu*" + H;0. ' | NH,CH,CO0, ZnS0,, KAIlO,,
Yeprulit oxenx Meau pactso- | Ca(HCO;);, HNO; — cunbmne
paetcs u obpaayerca roxayboi I 3JIeK TPOIHTE;
pacteop CuS0,, oxpacka Koro- 6) NH,OH, CH;COOH, H,0,
poro ofycrosnena uonamu Cu®', ] H,S - caabsle 5MeKTPONHTEI;
6) CaCO; + 2HCI = CaCl, + | B) rmoxosa CgH, ,0,, Genson
H,0 + CO,T; | CgHg, caxapoaa C,;Hj,0,,, aTa-
CaCO,; + 2H' = Ca® + | Hon C,H;OH — neanexTpo-
@ H.0 + CO,. | T @
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NaOH =— Na™ + OH

HCl s== H" +CI”

ZnS0, === Zn*' + 80,7
Ca(HCO;), === Ca’" + 2HCO,
KAIQ, === K+ AlQ,
HCO, === H'+ CO,*
NaCl == Na + Cl
NH,CH,C00 =z=—= CH,COO +
NH,~

HNO; == H"+ NO;"
NH,0H =—= NH," + OH"
H20 == I‘I+ + OH

HZS -—E H+ + HS-

HS == H" +8°

' | BeiAenderca ras CO,.

| Benoe TBepRoe BeIieCTRO
CaCO, pacTBOpReTCA B KHCAOTE;

B) Cu(OH), + ZHNO, =
| cuNoy), + 2H,0;
| Cu(OH), + 2H® = Cu® +
| 2H,0. '
Tony6oit ocagox Cu(OH), pa-
CTBOPAETCH B KHUCJIOTE; PACTBOP
' CTAHOBUTCA TONYORIM H3-34 IIPH-
CYTCTEHA B PACTBOPE KATHOHOB
| Cu®.
Brisog. Ecoin pearupyor Be-
[ IilecTRa, PACTBOPHMBIE B BOJE, TO
HMX OREIIYT B MOHHOM BUAE; eCAU
OfHO U3 PEATUPYIONTEX BeIMecTR
| HepacTBOpHMO B BOZE, TO €ro
| IUIIYT B MONEKYJIAPHOM BHUJe.
3agaua. Ha Kakgoe HOUHOe
YpaBHEHNEe TPUBEANTE 10O ABA
! IIPHMEPA MOJEKYIAHPHBIX YPAaB-
HeHHNA peaKIui:
|  a)Mg® + 20H — Mg(OH),;
J/ 6) 2H' + 8% - H,8.
I”‘“ ‘Pewernue.
a} HeobxoguMo B3ATH X0po-
| L0 AHMCCOLHMPYIOIIHE B XOpOo-
III0 PACTBOPHMMEIE BEI[ECTRA, Ha-
| mpumep, comr MgCl,, koTopas
| mpm gucconMalME B DACTBOpe
| GaeT woKul Mg?" (MgCly, =—=
Mg®" + 2C1), ¥ Ime0Ys, HAIDH-
| mep, NaOH (NaOH === Na~ +
| OH"). B pesynnraTe o0MeHHOR
| peakmuy MexZy CONLIO M Ime-

oYL} BHIAAAET OCAKOK
| Mg(OH),:
MgCl, + 2NaQH = Mg{OH),{
| + 2Na(l

unu: Mg(NO;), + Ca(OH), =
6) Heolxogumo B3ATL -
I CHJIBHYI0 M PACTBOPHMYIO @
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KIACCHI
HEOPFAHHYECHKHUX
BEIIECTB

3amaua. llansl OKCHUAR:
Mg0O, Zn0, CO,, N0, Cul,
Al, Oy, P,0;, 80,. Hanummure
GHOPMYABL COOTBETCTBYIOIIUX
THAPOKCHAOB W HABOBHUTE MX.

Pewerue. Mg0, CuO — ncHoB-
HEBle OKCHARI, DOITOMY BM COOT-
BETCTBYIOT THADOKCHAE, KOTO-
pBie ABAAHTCS OCHOBAHMSAMM.
Yrobsl HATIMCATL GOPMYITLl 0CHO-
BAHUH, HEOGXOAUMO ONpPENeanTh
BATEHTHOCThL MATHHSA H MEIH:

(I
Mg, CuQ. Taxr xak B ocHo-

[
1
|
|
l

BAHUM METAJIJ CBA3aH C OJHOBA-
AeHTHEIME THAPOKCHABHBIMH
TpYIOaMsE, TO QOPMYILL THAPO-

}
H), »

I |

Cu(OH}, -

CO,, N,04, P05, S0; — ruc-
JOTHBIE ORCHILI, TO3TOMY KX
THAPOKCHARI ABNSIOTCA KHCIO-
ramy. YToBE HAHCATE (GOPMY-
bl COOTBETCTBYIOUIMX KHCIOT,
HeoOXOOAMMO K OKCHIAM MEIC-
JI@HHOQ NIPHDaBUTL BOAY

Il
Kcujga Margua — Mg(O

THAPOKCHIA Mefu —

+4 H0 - +4
€O, —— H,C0; (yrouavHas

KMCI0Ta)

+3 H:0
Ny,03 — H,N,0, ——
HNQ, (a3orucTast KECAOTA)

H:0
P,0;, —— H,P,0;, ——
@ HPO, (meradochopras

KHCH0TA)
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T 11

HNO,
3 1I=6:6—~1=1V,
x=V.

SHas npasn/o, Mo KOTOpOMy
HpOHSBEﬂEHHE BaJIEHTHOCTHW Ha
YHUCIO ATGMORB OQIOTO 3JEMEHTA
BCETAA PaBHO IPOM3BEAEHMI0 Ba-
JeHTHOCTH HA YHCIIO ATOMOB ADY-
TOI'0 dIeMeHTa, COCTaBageM (op-
MYJBl OKCHAOB!

VIL I

Cl,0, VII'2=I7
il
80, IV 1=1I" 2
v o1
N,O,- V'2=10"5

B OCHOBAHUM BANEHTHOCTL
MeTajyna BCETJa pPaBHA YHCAY
IEAPOKCUABHEIX rpymn OH, tak
raxk rpymuna OH scerga ogHOBA-
JIEHTHA.

X 1

Fe(OH), x=1I;
dopmyaa oxcuga FeQ
Im1=11"1

X !

AlOH); x =TII;
dopmyna oxcuma Al,0,
r-2=1-3



I +6 H;0
| 80; —— H,S80, (cepnaa
I KHMCIOTA)
Crepyer ofpaTurs BHHMA-
I HHe, YTO BAN@HTHOCTL 3/IEMEHTA
| B oxcuze u coormercTyomEm
| rEApOKCHAE ONMHAKOBA.
Zn0, Al,0; — amdoTepHsle
OKCH/BI, II03TOMY KX THADOKCH-
I OBl SRJASIOTCE M OCHOBAHHAMH,
M KHCIOTAMHM!

| H:0  §  HiO

[ H,Zn0, «— Zn0 — = Zn(CH),
l IIMHKOBAA THAPOKCHA,
| xucnora NHHEKA

] 3agava. [JaHEI THADOKCHIBL:
| HCl1O,, H,S0,;, HNO,, Fe(OH),,

Al{OH),;. Hamumure GopMyas
‘ HX OKCHIOE.

Pewenue, Urobr HAMMCATD
| dopmyan cooTReTCTBYIOMIUX
*IOKCH,ZIOB, HeoBXOZMMO Onpege-
| JIUTL BANEHTHOCTD 3JIeMeHTa, 00-

pasyiollerc rugpoKcuy. B kme-
‘ J0Te BANEHTHOCTE SMeMEHTA OfI-
| pegensercd ciAeXyIOmMM cbpa-
| somM: eanenTHOCTH KHCHOpOAa (IT)
] YMHOMAKT HA YHCIO ATOMOB
| KHCIOPOAA W OTHHMAT YHCIO
ATOMOB BOAOPCOAA B MOJEKYIIe:
‘ [ x II
|  Hclo,
[ 4 II=8;8—1=VII,
I x = VII.
| (BalneHTHOCTE NPUHATO 060-
3HAYATE PHMCKHMH Iudpamu).
i Ix 1I
| H,s0,
| 3 I1=6;6~-2=1V,
l x=1V
J

20,
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CPABHHTEJIBHASA XAPAK-
TEPHCTHKA OCHQOBHBLIX H
KEHUCJIOTHLIX OKCHIOOB

Iio oTHOmIeHHKW HX: a) K

l

BoJe; 0) K KHCJI0TaM; B) K OCHO- |

BAHHAM; T} APYT K APYTY.

1. BaaumonefcTBHE € KHC-
NOTHLIMY H aMQOTepHLIME OK-
cnAaME ¢ 06pA30BAHHEM COTH W
Boanl. CpelH yYKa3aHHBIX Be-
mecTs COy — KHCAOTHBIN OKCHE.
2NaOH + CO, = Na2C03 + H,0
20H~ +C02—CO3 “+ H,0.

2. BaaumogeiicTere ¢ aMdo-
TePHLIMH PHADOKCHAAMH, [IDO-

|
!
|
l
|
l
|

0B6X0AH M0 3HAaTh, UTO ACKa3a-
TEIBECTBOM AMQOTEPHOCTH BRe-
IeCTB ABAAETCA B3AHMMOgell-
CTBHE HX KaK C KMCJAOTAMU, TAK
¥ ¢ OCHOBAHHAMH.

a) Al(OH), + 3HC] = AICL, +
3H,0

Al(OH), + 3H' = Al +
3H,0

Al{(OH), + NaOH =
Na[Al(OH),]

Al(CH), + OH™ = [AOH),]’

tﬂ
8) ZnO + 2NaOH = Na,Zn0, +

ABNSIOMWAME B 3T0M ciaydae | H,0

CBOMCTRA KHCHOT; B Pe3yIBTATE | Zn0 + 20H™ =

obpasyercd KOMIIREKCHAS COMb.
Zn(OH), — amdpoTepHRE THAPO-
KCHI. _
2NaOH + Zn(OH),=Na[Zn(0H),}
{TeTpParIpOKCOIMHKAT HATPHS)
20H + Zn(OH), = [Zn{OH),1?
3. BaaumojeiicTeue ¢ KHC-
Aotamu ¢ 00pazsoBaHHEM COJIH B
BojH. BaaumoaelicTEHe OCHOBA-
HUA ¢ KHCIO0TOW Ha3biBaeTcs pe-
aknueR Heiirpanusaguu. Cpepn
epeYNCcEeHHBIX B 3aJaHUM Be-
LIeCTB JBeé KHCAOTH: CHILHAA
HeJeTydasd cepHad KHUCAOTA
H,S0, u cnabaa smeryuad cepo-
BOJOpOZHAR KucaoTa H,S.
2NaOH+H,580,=Na,80,+2H,0
20H™ + 2H" = 2H,0
2NaOH + H,S = Na,5 + 2H,0
20H + H,5 = 8% + 210.
CrnemyeT NOMHUTE, YTO calbie
SAEKTPONIUTH THIIYT B MOJEKY-
NAPHOM BHAE B CORPAIEHHEIX
MOHHEIX YPABHEHMAX Deak-

@ M.

Zn0,"" + H,0.
B sT0ilt peakuui OKCHIE LHH-

KA MPOABJILET CBOUCTBA KUCIAOT-

HOTO OKCHIA. KHCIOTHOMY OKCH-

! av ZnQ cooTBeTCTBYeT KHCJIOTa

i‘

|
I
|
|
E
I

41

H,Zn0’ (Mblcnensno npubasmru
Boay). Hoaromy ofpasyeTcs coak

IHHKOBOKR KHCJ0TEl — Nay,ZnQ,
— UMEKAT HaTpHA.
Zn0 + 2HCI = ZnCl, + H,0

Zn0 + 2H* = Zn** + H,0.

B sroit peaknun Zn0 npoAs-
JIAeT CBOMCTBA OCHOBHOI'D OKCH-
naa. [lepexoa LIHHKa E pacTBOp B
BHJE KATHOHA& Zn®" mengerca
CBUAETEeNbCTBOM OCHOBHEIX
CBOMCTE OKCHIA IMEKA IIPU B3a-
UMOAEHCTBNH ¢ KHCJAOTOH.

B) IIUHK pearupyer Kak ¢
KHWCJIOTOH, TAK ¥ CO IMENOYLID B
pacTeope, 4TO AB IAETCHA JOKAaza-
TEJNbCTBOM aM(OTEepHOCTH.

Zn + 2HCI = ZnCl, + H,T

Zn + 2NaOH + 2H,0 =
Na,[Zn(OH),] + H?_T



3amaua. Tlonyuure OHCHEA
Me/lU ABYXBANCHTHOR BCEMH H3-
BECTHHIMH CTIOCOGaMH.
Pewenue. a) BaauMogei-
CTBHE MeIH C KHCJIODPOAOM 11D
HArpeBaHHH:
tO
2Ca + 0, = 2Cul
6) pasnolKeHHe THAROKCHIA
MEIH IPH HATPDEBAHWH:
tO
Cu{OH), = Cu0 + H,O
rony0oid dYepHBIH

B) PassioKeHUe COMH JeTyuel
KHCJAOTH], HAFPAMED, MATaXHUTa
IIPH [IPOKANVBAHMK:

tﬂ
(Cu0H),CO, = 2Cud + CO,T + H,0
BeNeHbIH UepHETH

I') pasloKeHHe HHUTDaTa
MeAU IIPH HATPEBAHHM!
tU
Cu(NO,), = CuO + 2NO,T + H,0
6ypuiit raa

4. BraumopgeficTeEe ¢ pa-
CTBODHUMEIMY COMAMY ¢ 00pazo-
BAHUEM HOBOH COAM W HOBOTO
OCHOBAHWA, TPHYEM OJHO H3 ob-
Pa30BABIUHKCA BELEECTE JOJIKHO
| mrrramate B ocagox. CuSO, —
; pacTeopumMan coys, NaOH —
i HIeJI0YE.

2NaOH + CuS0, = Cu(OH),! +
| Na,SO,
20H + Cu®* = Cu(OH),.

1

5. Menou MOTYT BIAUMO-
efCTBOBATE ¢ HEKOTOPBIMHE Me-
TAANaMM B pacTBopax. K umeny
rakux ornocarca Al m Zn, kxo-
TOpHE TPOABAAKT aMMDOTEpHbIS
ceoifeTBa. Cpefiv yKasaHHBIX B
3aJ4HVH BEIECTB eCTh aNIOMH-
HU#l, ¢ KOTOPHIM OPOMCXOLHUT
I CAEAVIOIAA PEaKIAA: ANIOMHA-
| HUH pearupyeT ¢ BoaoH, obpa-
3y# THAPOKCHA AJIOMUHEHA
Al(OH); 1 Bofopox H,. Tax xax
Al(OH); — amdorepHEi rugpo-
KCUJ, TO B IPHCYTCTBHH IEJ0-
uu NaQH on npoasnser caofictsa
| caaBoit wuenors, mosToMy pa-
| CTBOpAETCS B HIETOYH C ofipazo-
| BaHHEM KOMIIIEKCHON conu:

2Al1 + 6H,0 = 2AOH), + 3H,7T
| 2a10H), + 2NaOH
| 2Na[Al{OH),] (TeTparnapoKrcoa-
| mromunaT HaTpua)

3anaua. Hauyumre ypapae-
HUA peakllM¥ B MONEKYNAPHOM
¥ HOHHOM BEJE, JOKASEIBAIOIIINX
amdoTepHBIR XapaKTep: a) I'HI-
poKcHAa anwomuxHug; 6) okcuma
IIHHKA; B) IMHKA.

Pewenue. UroGe1 BHI-
TOAHUTH 3TO 3a/AHHE, He- @

i
l
i
I
I
|
|
l
|

|
I
I
!
|
l
l
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THIPOJH3 COJEH

Tunaponus coneii — Baaumo-
JedcTere HOHOB COJIN ¢ BOJOH, B
pesyaeTaTe KOTOporo ob6pasyior-
cA Ma&JORHMCCOLMUPYEMEIE CO-
eOHHeHna (HOHLI MI¥ MOJEKY-
JIBI} I H3MeHAeTCA Peaxkiud cpe-
IBI. '

THAPOAR3Y NOABEPTAKTCH
TDH THITA coJeli: a} couru, obpa-
30BaByLIE cNabpiM OCHOBAHWEM M
cuasHO# KucnoToi (CuCl,,
NH,CI, Fe,(30,); — ruaponus no
KaTHOHY); ©) conmu, 06pazoBaH-
HBIE CHABHEIM OCHOBAHHEM U
cnaboit kucaortoit (K,£0,, Na,S

— I'HApOAAS3 110 AHWOHY); B) COMH,

06pazoBaHHEe c1a0LIM OCHOBAHH-
eM ® cnabol KHcioToH
(NH,),CO;, Fe,(CO;), — ruapo-
JH3 [0 KaTHOHY U [0 aHHOHY).
Conu, 00pa30BAHHLIE CHILHBIM
OCHOBAHMEM M CUNBLHOW KHCIO-
TOH, MUAPONMIY He MOAREpraroT-
ca (NaCl, K,80,, Ba(NO,),).

B pactsope NaCl urguraro-
PHL He H3MEHSIIOT CBOK OKPACKY,
T. ¥, PACTBOPEHHEIH B BOJAS XJI0-
DM HATPHA HAXOAUTCT B BHJE
uoHoB; NaCl —= Na' + CI-.
Boza, x0Tk ¥ He3HAYMTEILHO, HO
JANCCOBMHEpYeT Ha HOHBI, M YC-
TAHABANBAaeTCHA DABHOBECHE:
HOH =—= H + OH . Taxum
06pasoM, B pacTBope MOBAPEHHON
COJIM eCTh CMeCh KaTHOHOB Na',

 H* u anwtoros OH ', CI. Houn B
PACTBOPE IIEpPeMelnaloTea OecIo-
PEACYIC H HOCTOANHC CTAJKHBA-
woTea apyr ¢ gpyroMm. Ho sTr

CTONKHOBeHUS HoHoE Na' u
@ OH ", nogoe H' u Cl™  06-

seiBatme noaos O B manoguc-
COUMUPVIOUINTH UOH ALOHY sL-
3LIBAET CMEUISHME DaBHOBECHA
AUCCOILMATIUY BOJABI B CTODPOHY
naxorulenus nouos H', A1 +
HOH ==— AIOH®* + H". Pa-
CTBOD NpuoGpeTAST KHCAVIO pe-
AKITHIO.



| pasemaHHio coelRHEHHI He IPH-
RrOAST, Tak kKak NaOH — cuns-
| Hoe ocHoBanne, a HCl — cHaL-
mag kucaorTa. Tak xax cnabnie
] 3MEeKTPOMHTE IPN PACTROPEHUH
| xnopuaa maTpua B BogE He 0Bpa-
i 3VIOTCA, XNOPHA HATDHMA THAPO-
Aray He MoapepraeTca. Kounex-
Tpan#A nosos H' pagtHa KoHIeH-
| tpanuu umouos OH™, mostomy
OKpAaCKA WHIMKATOPOR He H3Me-
| nmerea.

@eHondTaTeMH CTAHOBUTCA
| MaJMHOBLIM B PacTBOpe COZBI
Na,CO;, 7. k. Na,CO, xopomo
f PACTBODAETCA B BOJIE M AUCCOIH-
| upyer: Na,COj === 2Na’ +
| CO;*". Boga — c1abbiit anekTpo-
aut: H,0 3=— H+ + OH-.
CrorkHOBeHMe MOHOB Na’ H
‘ C032’ obpaayeTcs MaJIofHCCO-
HHHpyoOmui ruipoxkapboHar-
{ wou. BenemcTere cBAaLIBAREA
woroR H™ B ManoAncconaupyo-
%{unﬂ HPOJIYKT, paBHORECHE THC-
COITMALIMH BOAR! CMEIIAeTCH B
i CTOpOHY HaxoreHus nonor OH
. Pacreop npuobperaer ienoy-
| syl peaxumio: €O, + HOH
=== HCO,” + OH . Iox peit-
| creuem anuoHoB OH™ dienond-
TANEUH CTAHOBUTCH MAJHHGBBIM.
1 PacTBOP XAOPUAA ANOMIHAR
HMeeT KHCAYIO Cpefly, T. K. B
| pacteope AICl, mamcconumupyer
Ha moHEl: AlICl; =—= AI*" +
] 3Cl°, HOH +— H* + OH".
CronxkHoserwe ponos H™ u Cl°
| K 06pa30BaHUI0 COBJUHEHHA He
npueoAuT. Ha mMenomuxcA B
| pacTRODE HONOB ManOEHCCOIMH-

| pyrommii mpogyKT o6pasy-
| o HoHE AP u OH ™. CBa- @

44




TTOXYHHEHHE THAPOJNH3A |

COJEH NPHHUHOY
JE-IIATEJBE

Tuaponus codeit — obpaTH-
MaLit nponecc. [{I8 Hero, kax u
Ans miobodt gpyroit ofparumoit
peaxnuu, XapakTepPHO cOCTOA-
HIE PaBHOBECHS, KOTOPOE MOKET
cMemaTeesa o ApmEnuny Jle-
HIarense. Hanpumep, ecny mojg-

3anpaga. Hamnurnte ypagHe-
HUA peagunil rugpoaxsa: a}

t xaopuja aMmMoHus; 6) amerara

HATPHUA B MOJIEKYJIAPHCOM W CO-
KPpalleHHOM AOHHOM BHIE. ¥ra-

| smre peaknuio cpegr. Kar ua-
| MEHATCH OKpacka JAKMYCa B

PacTBOPax 9THX coneit?
Peuwrenue, a) Xnopug aMmo-

aus NH,C] — cons, ofpasoBan-

Hafg chHabeIM OCHOBAaHMEM

| NH,OH u cunpnoil ucioroi
HCI, ruppoauayercs 0 KaTHO-
#y. CoKpalnenHoe HOHHOE yDaB-
HeHHe:

NH,"+HOH +— NH,0H+H"*

KUCAATE pacTBop coitu NHACI,

TO pABHOBECUE CMECTHTCH B Jie-

BYI0 CTODPOHY, TO CTh FHAPOIAUA |

3aMERIUTCH:

NH,CI+HOH s—= NH,0H+HCI

NH,” + HOH == NH,OH + H"
e ———y

| YTo0bI HAITHCATE MOJIEKYIIAD-
nodasrenne H™  pasBaBnenHue |

HOe YDaBHeHHe, X0OABIAWT
HOHH, KOTODLIE HE YIACTBOBAJIN
Ilpu pasbaBneHUM pacTEOpa ' B THADOAM3E, KO HAXOZATCH B
PABEOBECHE CMECTHTCH BIIPARO, TO | PACTEODE. JTO XJIOPHA-HOHDL
ecTh ruapomts colM yemwnurca. | NH,CIHHOH +=—= NH,OH+HC]

OdpaTaMoCTE *‘*
THAPOIN3a coJei '

Pearxtiusa cpeAnl KHCIAA.
JIaKMyC CTAHOBHTCH KPACHBIM.
, 6) Anerar HBATPHS

Ecau conb obpasopasa cJaa- | CH;COONa - coss, 00pa3oBan-
6BLIM HepPACTBOPMMBIM (MJM Ne- | HAs cURbHEIM ocHoBannem NaQH
TYYEM) OCHOBAHWEM H chaaboif | ¥ caaboit kucaortoit CH;COOH,
feTyvedl (Wnx HEPACTBOPHMON) | THADPCIH3YeTcs M0 AHHOHY. JTOT
KHMCAOTONR, TO TUADPONM3 Takoll | IpOIecc MOMKHO BBIDASUTH CO-
comd uAer 1o KoHna. HanpuMmep, | KPalleHHEIM HOHHBIM YPABHEHHU-
Fe,(COy); B pacTBOpe He CyIie- | eM:

CTBYET, TAK KaK HOJHOCTBIO THI- I CH;CO0  + HOH =—=
POAKIYETCH: | CH,COOH + OH".
2Fe®+3C0,%> +4HOH +—= | ToBaengsa HeAOCTAOIIME Ka-

2Fe(OH),! + H,0 + 3C0,T
B pesyanTaTe BHIIALAET OCa-
nok 6Gyporo uneera Fe(OH); n
srifensetca raz CO,.
HpruuHOil rugpoanza

coaeli N6 KATHOHY ABJAET- | JAKMYC — CHHHH.
O, :

ToHb Na', mojiygamT Monexy-
JApPHOE YpaBHEHHE:
CH;CO0ONa + HOH ==

| CH,COO0H + NaOH.

Peaxknuma cpegsl memouHasn,

G) -
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cH CMeINeHWE PABRHOBECUSA JUC-
COIIMAAR BOAR IT0x AeHcTBHEM
KATHOHOB COMH B CTOPOHY HAKOI-
NeHHA KATHOHOB Bogeposa H:

|

|

l

|

] CuCly ===jCu® |+ 2CI

| HOH — %i[’ + H

} CuQH"
HpaunHO# reApoNU3a codel

! 1o AHHOHY ABIAETCA CMEINeHne

| papHORECHS AHCCOTMALINH BOIHI

|

|

|

i

I

I

|

|

Tox JeHcTBHeM aHHOHOB COMH B

CTOPOHY HAaKOOIeHWNs AHHOHOB
OH:
Na,CO; === 2Na" +|CO,?
HOH =— O0H +|H'
Tl
HCO,
IIppuuHEa rRAPONA3A COJIEH
[IC KATHOHY ¥ N0 aHUOHY.
Tak Kak conk o0pazoBaHa
| c1abriM ocHoBaEMeM # ciaboi
KHCIOTOH, TO ¥ KATHOHEI, U aH1-
| OHEL ¢OJIM PA3NaraioT BOAY:

| NH,NO, —={NH,"] +[NO,"

| HoH —= jou |+ |H*
Té To

NH,0H -HNO,

B pesynnrate peaKuus cpe-
Bl K HeHTpaibuad, WK clla-
0o xKMcnak, aau ciaabo meaoy-
| mas. Dro saBHCHT oT cTemeH:
| JYMCCONHAIIAN 00PasoBaBITHXCH
| caabBIX KMCIOT K OCHOBAHWKIH.

|
|
|
|
|

®
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OKHUCJHUTEINBHO-
BOCCTAHOBHTEJLHDIE
PEAKITHH

OKHCINTENbHO-BOCCTAHOBH -
TeJLHRIe PeaKIl#H -~ ITO DPeax-
LMK, KOTODHIE IPOTEKAIOT € H3-
MeHeHueM CTelneHeH OKHCIeHTA
STEMEHTOB,

OxucaeHue — 3TO IIpolece
OTAAYH INEKTPOHOB: Na® - Na’
+ le. BoccraHOBNIgHIE — 3TO IIPO-
nece NpucoeUHeHERST JIEKTpO-
noe: C1%4 1e — Cl°.

IIpomecenhl OKUCIEHKHA U BOC-
CTAHORJEHHUA I[IPOTEKAKT BCerxa
OZHOBPEMEHHO, TO ecTh BOCCTA-
HOBJEHHe OJHOTO BelllecTRa He-
BO3MOXHG 6e3 OAHOBPEMEHHOTO
orucnenud apyroro. [losromy
KaXIasa PeaKlMa, COmMpoBOMXKaa-
0IIasca NepexoroM IIeKTpPo-
HOB, ARAAETCSH EXUHCTBOM JBYX
TTPOTHBOLOJOMKHELIK TTPOHECCOs —
OKHCIEHNA H BOCCTAHOBIEHNUA .

OKMcauTEe L — ATOM HAK
HoH, KOTDpBII‘:I IIPUHAMALT INEK-
TPOHEI B IIPOLECCE BOCCTAROBIE-
HudA. [Ipy 9TOM CTENeHb OKHKC-
JNEeHHA OKHCIAUTENA [OHHKaer-
co.

BoceTaHoBRATENL — ATOM HITH
HOH, ROTOpBHZ OTAaeT IIEKTPO-
HEI B IpoILecce OKucaenua. Ilpu
9TOM CTENeHL OKUCICHES BOC-
CTAHOBUTENSA TTOBBIIHAETCA.

|
I
I
|
|
| pa
l
|
|
|
|
|
|
[
|
l
l
‘i
|
| n
|
|

!

BAMHEHIIHE BOCCTAHO-
BUTEJHA 1 UX CBOMCTBA

BocecraHoBUTEIAMH MOrYT
OBLITL ATOMEI BCEX 3JEMEHTORE,
Kpome AHEePTHEIX Ta3oB M QTO-

. Ho caneHBIMY BOCCTAHOBH-
TEASMH SBAAWTCH METaJJNbI.
MeTtanabl MMeT Ha BHEITHEM
YDOBHE ONHH, ABa UJIH TPH 3JIeK-
TPOHa, KOTOPRIE JIerKo OTAAioT,
IpOHBAAA TPH 9TOM CBOHCTEA
BOCCTAHOBHTEIA.

Bee mnpocTeie mOHBI ¢ oTpH-
TATeIbHOH CTelleHBI OKUCIEHHS
ABNAITCHE BOCCTAHOBHTEISAMH,

TAK KaK Ha BHEINIeM YPOBHe OHH
HMEIOT 8 DASKTPOHOB H, CAeHO0-
BATENLHO, MOT'YT TOJLKO OT/A-
BAThL 2JEKTPOHEI. Hanpumep,
coelMHeHREH H S cepa co cTe-
EHLIO OKHCIAEHUA —2 HMeeT HA
HeUIHeM YPOBHE 8 BAEKTPOHOB!
2 15%225%2p%35%3p%, nosromy B
*OKHCAUTENLHO- BOCCTaHOBHTEJIL-
HBIX peakunax S~ MoMeT Tob-
KO TepATE 3JIeKTPOHEI, IPOSABIAA
HpHM 9TOM CEOHCTEA BOCCTAHOBH-
TeNsH,

K payxHeHdmnM BOCCTaHOBH-
rexam ortnocarea: HCl, HBr,
HJ, H,S, H,Te, H,8e, NH,,
AsH;, PH,. Crenens oxuHcaenns
SJIEMEHTOB B OTUX COGXMHeHUIX
— HH3Iad, OTPUIATeILHAN, PAB-
HAaA pasHOCTH: 8 — HOMED rpyn-
KL

H3MeHeHHe OKHCJIHTEILHO-
BOCCTAHOBUTENLHBIX CBONCTB
BMEeMEHTOB B NIEPHORAX W TPYH-
11aX NepHOTHYECKOH CHCTEMBI C

| VYBeAWYeHHIEM ITODANKOBOTG
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XOOHT crnepyommum obpasoMm, B
mepHogax Cleea HANPaRBO C YBe-
JTUYeHHeM YHCHa SHEKTPOHOB Ha
BHEIIHEM YPOBHe BOCCTAHOBH-
TeJBHBIE CBOHCTB& 3JIEMEHTOB
YMEHBIUAOTCH, & OKHCIAUTENb-
HBIE CBOMCTBA YBOJIMYMBAIOTCH.

B rpynmax cBepxy BHH3 C
yBeJHYenHeM paidyca aToMa
OKUCITHTeABHEIE CBONCTBA Ble-

MeHTOR yMEHBIOAIOTCH, & BOCCTA- 1

HOBHTEJILHEIE CBOHCTBA — YBEJIH-
YUBAIOTCA.

| BAXKHEHIIHE OKHCJAHTE/H
5 H UX CBOYVICTBA

ATOMBI 5JI€eMEHTOR, HMeEN-
I LIHe Ha BHEeIIHEM YPOBHE I0eCTh,
| ceMB 31eKTDPOHOB, NEIKO [IPHHH-
| MawT HejocTaoNHe A0 ROCHMA
SJMEeKTPOHEI, IPOABIAA CBOICTEA
orueaurteneii. OcobeHHEO CHIABL-
l HBIMM OKMCAUTENLHbLIMH CBOM-
cTBaMu 001a1ai0T ranoress F,
| Cly, Bry, Jy u kucaopon Oy, Jne-
| MEHTEL B BI:ICII‘_"[EH CTeneHH OKHC-
| JNeRus, PABHOYM HOMepy FPYTiNnI,
MOT'YT OBITE TOJNBKO OKHCIWUTENH-
I MH, MOTYT TOJBKO NPHHHMATL
| ssexTponEl, BOCCTAHABAMBAHCE
[ nip# arom. Hanpemep, cepa (ane-
meHT VI rpynmnbt) B coefMHEHHH
H,S0, raxoguTes B BEICINEH cTe-
l TTeHH OKHCAeHNS, pasuoi +6. Ha
| BHELITHEM YpPOBHE 878 ger anext-
| ponor: 87° 15*25%2p%35%3p°, mo-
aromy S*° moxer Tonrko mpu-
*’Hnmam SJIEKTPOHEI, BHIOXHAA
POJb OKUCIUTENIA B OKHCIUTEN B~
I HO-BOCCTAHOBATEILHAIX PEAKITN-
HX.
K pammpeimum oxuzcamTe-
JAM OTHOCATCA:

+T +6 +6
KMnO,, K,Cr,0,, K,CrO,,

i

I

|

] +6 +5

| H,S80,, HNO,.

l CTenedt oKHCHeHUdA HedT-
I ParLHOro aTOMa B 3TUX COEOH-
I HeHHAX COOTBGTCTBYET Homepy
i PRVIIIRIL.

|
!
I
I

©
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METON COCTABJEHHUA
OKHCJIHTEJBHO-BOCCTA-
HOBHTEJIbDHBIX PEAKUIHIT

3amaua. Cocranvte yparye-
HHE OKHCAHTENbHO-BOCCTAHOBH-
TeABHOH peaKkIMU MeXAV XJOo-
punom xenesa (III) FeCl3 u
uoposogopoaom HJ, suaa, uto B
pe3vyaLTATE PeakIIHH BRIAEAILT-
cA HOL.

Pewenue., OKuCAUTEALHO-
BOCCTAHOBHTENLHEIE PEAKU UM
COCTABMAIT METOAOM 3TEKTPOH-
Horo Ganatca. Iumyr cxemy
PEAKIMH ¥ [IPOCTARIAIOT CTENe-
HY OKHCIEHHA BeeX sJIeMeHTOoB:

~1-1 -3~1 +2-1 +1-1
HJ+FeCl, -+ J,° + FeCl, + HCL.

Bupawuo, 4To cTemens ORUCHE-
HUA HIMEHUJACH ¥ ABYX 9JIeMeH-
TOB — JKeJje3a U uoaa. Bhipaka-
10T NMPOHCXOAAIINE NIpoIiecc
3NeKTPOHHLIMYA YDaBHeHUAMH!

1|25 5 1,° + 26 (oxucnenne)
2| Fe'® + le - Fe™? (Boccranos-
JNenue)

CreBa oT BIEKTPOHHBIX YPAB-
HeHWH MpOBOAAT BEPTHKANBHYIO
YepTy, NPOCTABAATOT KOMPPHIH-
€HThI, COOTBETCTBYIOUIUE YHCIY
AMEK TPOHOB, OTHAHHBIX BOCCTAHO-
BUTEJEM M TPHHATEIX OKMUCIH-
TeneM. 3aTEM PACCTABAAIOT MX
B CXeMe DeaKIHM. ¥ paBHIBaIOT
YHCJA0 aTOMOB BCEX 3N1€MEHTOB B
JIeBOI M mIpaBoH HACTAX YPABHe-
HAA peariuy

2HJ + 2FeCl; = J, + 2FeCl,
+ 2HCI

©

|
|
|
I
I
I
I
|
!
I
I
I
I
I
|
|
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I
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|
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I
I
|
I
I
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OCHOBHBIE HPHHIHIIBI
PATA HATIPAKEHUA
METAJLJIOB

a) Hem Mennitie anrefpandec-
Kad BeNIHIrHA TOTeHIIHAIR, TeM
BHIIIIE BOCCTAHOBHTENLHAA CIO-
cOGHOCTE ATOMOB TOIC MeTANIA.
Kak cnenver #3 psAna craHIapT-
HBIX SIEKTPOAHBIX IOTEHLHATOR,
MeTaJdJH4YecKHH amTAil — ca-
MBI CHJIBLHBIH BOCCTAHOBHTEAL B
PacTBope, a 307070 — camblil caa-
GRIf.

0) Jem priloe anrefpanyec-
KAaf BeJUYHHA [OTEeHN#ANa, TEM
BhIIIE OKMCIATENBHAA crocob-
ROCTH MOHOE 9T0ro Merasuia. Hon
Au® — camuit cunpHul oxue-
AMTENb, 4 HoH AuTHa Li™ — ca-
MELH cabplifi OKHCAMTENL, M
HUKOTJA He BOCCTARABIMBARTCH
H3 pacTBopa.

B) Bee metanam ¢ orpuna-
TeJILHEIMM CTAHAAPTHEIMYE 2JIEK-
TPOAHBIMH HOTEHITHANAMH, T. €.
PACIIONOKEHHBIE B PARY JIOC BO-
JOpeAa, BEITECHAIOT BOAOPOL K3
pasbaBNeHHKX KHCIOT (KpoMe
HNO,).

Zn + 2HCl = ZnCl, + H,T

Meas He pearupyer ¢ cons-
HOK KRCAOTOMH-

T) Metana ¢ MeHBIIHM 3HA-
yeHHEM CTAHJAPTHOTO NOTeRIIN-
4J1a BEITECHAET MeTANA ¢ OONb-
KM 3HAYeHWEM CTAHJApTHOTO
nOTEHNIMANa U3 PACTEOPRA €To
conu;

Fe + CuSO, = Cu + FeSO,

O



3anauva. Byner I ouUEkR B3a-
EMOAeMCTBORATD C BOAMLIMUY pa-
creopamu: a} HCL; 6) NiSO,; B)
Mg(NOQ,),?

Pewenne, 3 pana cranpap-
THLIX 3AEKTPOXHBIX TOTEHIIHA-
JOB HAXOAHUM SHaYeHHe TTOTeHIH-
4J10B AHEKOBOTO, BOLOPORHOTO,
HEKENeBOro H MArHMEBOTO AJeK-
TPOHOB:

E%Zn) = —0,76B

E%(Mg) = —2,36B

E%H,} = +0,00B

E%(Ni) = —0,25B

CraHaapTHRIY aNeKTPOAHBIR
TOTEHITUAN IMHKOBOTO BJIEKTPO-
A MEHLINE CTAHRADTHEIX IOTEH-
HUAJIOB BOJOPOAHOre M HUKeNe-
BOT'O anekTpogos. CregoBaresnkb-
HO, EHHK §Y/ieT B3aNMOZEeHCTBO-
BATH C PACTEOPAMH CONAHOH KHC-
JOTHL ¥ cyabdara HUKend (II):

Zn + 2HC! = ZnCl, + H,T

Zn + NiSO, = ZnS0, + Ni

CTaHzapTHBIH 5NeKTPOAHLIH
TOTeHIHAN TUEKOBOTC 2JIEKTPO-
Xa Gonsnire, 4eM MACHHMeROTO,
ciaef0BATENLHO, IMHK He Oyaer
pearupoBaTh ¢ PacTBOPAMH CO-
Jeidl MarHug.

JIERTPONNI — ITO OKMCITH-
TEJLHO-BOCCTAHOBUTENLHEIE Pe-
AKUMH, [IPOTEKAIONIHE HA DAEK-
TPOAAX, eCIH Y&PEes PACTBOD HIU
PACTI/IAR BIIEKTPOJHTA IPOIIYCKA-
07T NOCTOANHEINA BIeK TPHYLCK T
TOK.

®

CTAHIAPTHBIE
BJEKTPOIHBIE
MOTEHIIHAJBL

Panxn cTangapTHBIX 3JEKTPO-
IHBIY TIOTEHI[MANIOR COCTARNEH B
OpAIKe YBeNHIeHUA anrefpan-
YeCcKOTO 3HAYEHHA CTAHAAPTHEIX
NMEeKTPOJHBIX TOTEHIIHANOB Me-
rammos E°.
CraHaapTHLIN 20eKTPOAH LI
TOTEHIMANL — 3TC LOTEHIIHAN
MeTaJiid, oIpeAeIen bIi OTHOCH-
TeJBHO CTAHAAPTHOTO (HODMATh-
HOT0) BOACPOSHOTO 3NEKTPOJAA,
OpH YCIOBMH, YTO KOHIEHTpa-
A moHos sogopoaa H' 1 uoros
| membrryemoro meraiia Me™ pas-
HE 1 MOJNEB-HOB/N IIpU CTAHAAp-
THRIX Yenosuax (298K, 101«II).

| Paj cranpapTHBIX 3JEKTPO-

|

|

I

I

|

|

I

I

|

|

|

I

I

I

I

I

JHEIX TOTeHIHATOB CIVIKUT JIIA
CPABHHTEJIbHON XapaKTepHCTH-
KH CBOHCTE ATOMOB M MOHOB Me-
TAJJIOB B PACTEOPE,
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3amaga. Hanumure ypasHe-
HHE Peaknny NeKTponina pac-
nxsa KBr.

Pewrenue. B pacrinane Gpo-
MHJ KAIug AWUCCONEHUPYET HA
uoHE KBr == ' + Br . 06-
PaRYIOUIHecs TMONOKUTENLHO 3a-
pPAMEHHLIE MOHBI XKANUA TOA
JelcTBUEeM 3JeKTPHYECKOTO
TOKA IepeMellalTesa K OTDHIA-
TeXBLHOMY SJIEKTPORY (KaToAy) U
NPHHAMMAIOT OT HEro ajie X TPOHLL
(roccranaenuBanTea): K+ e
K’

OTpPREuATENLED 3apTKeHHEbIe
CpOMHRI-HOHB! IO JeHCTBHeM
AMEKTPHISCKOTO TOKA Tepeme-
MAKTCH K NOM0MKHTEALHOMY
INEKTPOAY — QHOAY — ¥ OTAAIOT
AJIeKTPOHBI (ORHCAAIOTCA);

2Br~ === Br,+ 2¢".

CyMMapioe YDaBHeHMe Deax-
IHH B MOMEKYJIAPHEOM BUIe:

2. TOK
2KBr ——> 2K + Br,T

BJIGRTDOJIHSOM PACIIJIaABOB
colell MoNYHAKT INeNoYHLIe M
MeA0UHo3eMebHEe MEeTANIE B
APOMBIIITEeHHOCTH.

| 3apaua. Kaknre pearmuu Oy-
| AYT MPOTEKATh HA JMEKTPOAAX
l TPH 2XeKTPONH3e BOITHQIG pa-
cTBOpa HUTparta HuKens (II} ¢
WHEPTHLIMH BJeKTPoRaMN?
| Pewenue. HurpatT HuKeIs
] (I} ~ cUIBHHIA 3IEKTPOAHT K
FUCCOIMHMDPYET B PACTBOpE:
Ni(NO,), == Ni*' + 2NO,".
Bona, xora U coaberil anexTpo-
auT, gucconunpyer Hy0 w—=
| H + OH". CnemosarensHo, B
pacTsope HMeeTcd OUeHb MHOIO
wonos Ni*", NO,” u ouent mano
wosor H' w OH ",

[Iog meficTsnem aaeKTpUYEC-
Koro Toka uossl Ni2* u H' asam-
raporea K xatoay (—), a NO; u
OH™ - k amoxy (+). Tax xak
CTaHAAPTHEIH 3JIeKTPOAEBIH 1T0-
| TEHIIMA HUKEJIEBOro dJIeKTPoda
| paeeu —0,25 B, To Ha Karoje
l GyAyT NPOTEKATEH MAPAIReNbHO

/B2 TPONECcCa: ROCCTAROBICHHE
KaTHoHOB Hukena Nit g 2™ o

Ni’ # xatTroroB BOZopona 2H" +
2e — H,0. ¥ a"oaa ckannuea-
wores apuonnt NO™ u OH, no
| ormenenno nerve moABepratot-
] cs1 TuapoKeHg-uonb: 40H — 4e
| + 2H,0 + 0,
Ilpu npoTeraHUN Ha OXHOM
I M3 aMeKTPONOB HEeCKOJNLKWX Ma-
PAJLIEJBHEIX IIPOLECCOR B CYM-
| MaprOe ypaBHeHHMe IHIOYT TOMb-
| ¥ TOT, KOTOpBIIL IIpOTEKAET Ipe-
| HMYIlecTBeRkO. B naHHoM ciy-
4ae He YYWTHIBAETCHd TPOIeCce
i BOCCTAHOBJICHHS KATHOHOB BOXO-
POZa, TAK KaK KOHIEHTpAaIllKA
| vomor H' ® pacrsope upesnwI-
1 yaliHo Mana, & KOHIEeHTDa-
I mus HoHOB NiZ* BenmHka, @
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3HAYeHHMe DIEKTPOAHOTO TIOTEH- |
UMA/IA He CAMITKOM Hif3KOe, JTo- |
61l ocTaBaTLes B pacrsope. [o- !
3TOMY OCHOBHOM MIpoIlect Ha Ka-
roze — Ni2* + 2¢ — Ni. |

CyMMapHOe YDABHEHHE peax- |
IIHn: ]

2Ni(NOy), + 2,0 = 2Ni + |
0,1 + 4HNO,

|
Sanmava. Mmeercs pactsop |
CcMecH coJeil: cyibhara HaTpus, |
cyabdara Maprauia (1I) # cyns- |
tdata mezu (11). Kaxue senjecrsa I
H B KaK0H NocnefoBaTedbHOCTH
BRIZEAAETCH MPH HJEeKTDONH3e i
3TOrO pacreopa? [
Pewenue. Ilo pazy craugap- |
THEIX 3JKTPOAHBIX MOTEHUHA- |
nos onpexensem: E°(Na) =—2,71
B, E%Mn) = ~1,18 B, E%Cu) = |
0,34 B. Jlerue BCEro Ha Kartojae |
BOCCTAHARNMBAIOTCA KATHOHEL |
METAJLIOE ¢ HAROOJNee MOJOKU- ?k’
TeNbHBIM 3HaYEHHEM 2JEKTDO- |
JIHOTO IOTEHNWANA, T. €. MOHEI
wmegrm (1): Cu?’ + 26=Cu. I
Beaen sa Mefbo 6yayT Boc- f
CTAHABAMBATHLCA KATHOHBL Map- |
rauita (1), obpasya Meramsindec- |
KH# Mapragemn: |
Mn®* + 2= Mn®. \
KaTHoHLI HATDUA HEBOSMOJK- I
HO BOCCTAHOBHTE B BOJXHOM pa- |
creope. Ilo3ToMY Tocye OKOHYA- |
HHS BOCCTAHOBJNEHMS #oHoB Mn** [
3NEKTDONN3Y GyAeT MOABEPTaTh- I
¢4 Boga:
2H,0 + 26— 20H™ + H,T :
|
|
|

®
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HEMETAJLIIBL. BOJOPO

I[Ionxoskenne HeMeTAJIOR B
NepHOQNYECKOH CHCTEeMe 3je-
mentos J.H. Mengeneesa.

Bce uemeTanns! saanTcd p-
2JIeMEHTAMH, TO eCTh HMET He
TIOMHOCTHIO 3ACTPOSHAEIE P-OpOH-
Tanu. OHH 3aHUMAKT B nepHo-
AUYecKod cucTeMe MPaBRIH Bep-
XHUH yroa, obpaayA Tpeyrolb-
H¥K, BOPIIRHOTN KOTODOre AEIA-
ercd Top, a OCHOBAHMEM — IH-
HHA, COSTHUHAIIAA 3IeMEHTH
Gop u acrar. B npegenax Kax-
A0# TIEABHOH TOATPYIINH C BO3-
pacTaHHeM ATOMEOTO HOMEpa
ameMeHTa ¥ pajiyca ATOMA He-
MeTAlIHYECKHE CBOHCTBA OCHa-
berator. B nepuogax cieea Ha-
TIPABO ¢ YBEIWYEHHEM aTOMHOTO
HOMEDA U YHCJIA 3TIeKTPOHOB Ha
BHEITHEM JMIEKTPOHHOM ClI0e He-
MeTANNHYECKHEe CBOMCTBA YCH-
aupawrca. CaMbifi aKTHBHBIHA
HEMeTann — Top, TAK Kak Yy
| HeTO caMbIit MARBIE paguyc aTo-
Ma H caMoe B0XBINOe YHCHO
AAEKTPOHOE HA BHEUIHEM JJIEKT-
poHHOM cioe, [lepBuiii HemeTann
~ bop — noasarerca B IIl rpyn-
ne. B IV rpynme yxe OBa Heme-
Taana (yraepoa H Kpemumii), V
TPYIIIA CONEPKUT TPH HeMeTall-
J1a {asoT, Qoctop, MBIIOBAK), VI
— yeTnpe (KHCAOpOE, cepa, ce-
JeH, Tenayp), a VII — nars (drop,
xs0p, GpoM, itog, acTar).
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KHCJOPOIHEBIE N
BOZOPOJHLIE COETHHEHBHA
HEMETAJJIOB [0 IEPHO-
JTHYECKOH CHUCTEME

Bricioue OKCHAEL HeMeTal-
J0OB ABAAKTCHA KHUCJOTHHIMMU.
Cuia coOTBETCTBYIOMIMX MM KIC-

J0T Yeeauuusaercs or IV & VII
rpyrme:

vii
€1,0;
1

v V1
5102 P,0, SO,
L 4

H Si0, HPO; H,S0, HCIO,
YBeIHuYeHHE CHJIEI KHACIOT

BogoponHile coefuHEHNA
HEMETAIOB NP 00BMHLIX YCIO-
BHAX — raseobpasHiie BEIIECTBA!

v I 1 I
SiH, PH, H,S HCI

XuMuuecKkde CBOMCTBA EO-
KOPOA: &) KaK BOCCTAHOBUTENA,
NIOKa3aB ero OTHOILIEEHE K [Ipo-
CTEIM M CAOMHLIM BellleCTBaMm

He Memee T peakuuii); 6) xax
OKUCTHTENA (2 peaKmuuj.

a) Bopopoa npoAsngeT ¢poit-
CTBA BOCCTAHOBACHUS TIPH BIAHMO-
OEePCTBUM ¢ HEeMeTA/LIaMH, HeKo-
TODEIMY OKCHIAMH M CONSMH:

B8apHIA
H, + ¥, —— 2HF
trropoBoaopoS
1
il

F, + 2e » 2F°
H, » 2H" + 22
¢
2H20 + 02 ——— 2H20
0, +46->20% |1

H,>2H +2 |2 @



tu

H2 + S e S st
ceposoIopon
H, - 2H +28 |1
S+ 287 f1
1060 wra., Pt
3H, + Ny == 2NH,
aMMHEK
N,+ 66— 2N% |1
H,— 2H" + 26 [3
ta, Ni
2H,+ C — CH,
METAH
H, > 2H + 2 |2
S R o |
tU
H,+ Cu® == Cu + H,0
H,— 2H" +2¢ |1
Cu?+ 20 1

Hz + C'LICIz = Cu + 2HCl

XJopo-

BOJAOPOI
H, > 2H" +2¢ |1
Cu?+2-0Cu® |1

0) OuncnurenbHBe CBOMCTRA |
BOAOPONA IIPOARAAET TOABKO IIDK
BBaHMO;}EﬁCTBHI’I CO IHeNOTHLI-
MU H IHeJOYHO3eMEeNbHBIME Me- ]
Tannamu, o6pasysas MUAPHILT —
TBEPAEIC BEITSCTBA 68.110[‘0 IiBe- I
Tal

2Na + H, = 2Nall

Na® - Na™+ 162

H,+2 - 2H |1

I
|
I
|
I
|
I
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|
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HU3MEHEHWE
SJEKTPOOTPHIATEJIBHOC-
TH HEMETAJLIOB
B NEPUOIHYECKOT
CHCTEME

Bce HeMeTanABI XapaKTEPH3Y-
0TCH BBICOKOH 3NerTpooThULA-
TEJNbHOCTEIO; IS HHX XapaKTep-
Ha CIOCOBHOCTH TPHTHIHKBATH
BIEKTPOHEL APYTHX 3JeMEeHTOB
upu 06pasoBaHHH MOJEKYI.
IMERTPOOTPHIATERLHOCTE HEME-
Talnop Hamendercd or 1,8 no
4,0. CaMbIi 37I€KTPOOTPHHATENL-
HEIH anement - frop (4,0). Ou
JErKo IpucoeuEaeT OAHH 2JIeK-
TPOH Ha BHEITHUH 51K TPOHHLIH
cno# ¥ npuodpeTaeT yeToHUUBYIO
SJIeKTPOHEYI0 O0CI0YKY HMHEpPT-
Horo raza Heoma: F° + le” — F~

FO+ 9)), + 16— F + 9),),
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VII I'P¥TTIA 3JEMEHTOR.
TAABHAA DOJITPYTIINA,
TAJOTEHBL. XJIOP H ETO

COEAAHEHHA

BosMorubie BaseHTHOCTH
PANOreHOB C TOMKM 3peHUA CTPO-
eHHUH aToMa

HAnsa ranoreros xapakTepHAa
nepeMenHas pageHTHOCTE: I, HI,
V, VII. Toasxo @TOD UPOABILAET
IIOCTOAHHAYIW BAJEHTHOCTL I.
Crpoenne BHeLIHero 3JeKTPOH-
HOTO ¢JI0A raJioTeHos ...ns° np’,
BREKTPOHEO-Tpadhuyeckan (op-

MYyIa ..
M E

T

3

1K

—

Tak xak y BCEX I'ajOTEHOB B
HOPMAJbHOM COCTOSHWH OfHUH
Hecape HHBIH 3JeKTPOH, TO OHK
moTyT 00pasoBaTh OAHY CBASL, TO
eCTk OJHOBAJEeHTHEI. HGDEMBH-
HAA BAJIEHTHOCTH OOBACHAETCH
Bosfiy:rJeHHeM aToMa, Nepexo-
AOM DIEKTPOHOB Ha cBOBOAHBIE
SHEpPreTUUECKHE JAUeHKU P-TIo-
AYDOBHA ¥ YBeJAHMYeHHEM UHCIA
HECHaPEHHLIX 96K TPOHOB,

I
I
I
I
I
|
|
I
| 0
I
I
I

HW3MEHEHHE OKWCJANTED-
HO-BOCCTAHOBHTEJBHBIX
CROVMICTE TAJIOTEHOB

F ... 2s%2p%

Cl ... 3s%3p%;

Br ... 3d'%4s%4p%;
F ... 4d"%58%5p°.

Tayg xak Ece rajzorennl MMe-
0T Ha BHEIHEM 3JNMeKTPOHHOM
CJA0e CeMbL JIeKTPOHOB, TO OHH
ABIAIOTCA CHIBEHBIMI OKHCTHTE-
aamu, Ho B rpyiine ceepXy BHH3
C YBENHYEeHWEM Pajuyca aToMa
YMEHLINATCA OKHCAHNTeNALHLIE

I ceofCcTBa ¥ YBeIMUHBAIOTCH BOC-
| CTAHOBHUTEJBHEIE cBolicTBa. [lo-

¥

!
|
I
I

|
I
|
I
I
I
I
I
|
|
I
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aToMYy BoJiee CHABHEIM BOCCTAHO-
BETeNeM OVAeT aToM ¢ IHETRIO
SJEKTPOHHEIMH CloaMH, a Bostee
CHJBHEIM OKHCAMTEIEM ABJIIZET-
cst drop. Tax, B OTJIMUME OT BCEX
TANOIeHOB, WOJA DEarupyeT ¢
az0THON KHcroTOH, npoAsnad
BOCCTAHOBMTEILHLBIE CBOMCTRA:

+5 +32
3J%, + 10HNO; == 10NO +

+5
+ 6HJO, + 2H,0

I gy = 2370 + 108
| N*9 4 88 » N72
Jy — BOCCTAHOBHTEND
N*® - oxuciurens

CaMpIil CHARHLIF Talored —
(TOp BRITECHAET BCe HHMKE CTO-
AINKE TATOTEHbL 13 PACTBOPOB HX
KHCAOT K CcoJel:

O



F, + 2HCl = 2HF + Cl,
11F, + 2 — 2F
1120 - ClL, + 2e

Fy — ormenurens

Cl — BoceTaHOBHATENL

| CTpoerne BHEILHEr0D JJIEKT-
DPOHHOTO CJI0A aTOMOB TAJOTEHOR
B B030Y K IeHHOM COCTORHKH:
Cl, + 2HBr = 3HC] + Br, ;
Br, + 2HJ = 2HBr + J,

Wonx He BLITECHAST HU OJMH
H3 raJlOreHoB U3 PACTBOPOR KHC-
JOT K cOJel.

BaJieHTHOCTE [11
BANEHTHOCTE V
BaJeHTHOCTL VII

T

-~
i
TyT
-

7

p
T

T

p

)

T
T

(_...
e

B EE

A

DTOp HaXOFUTCA BO BTOPOM
nepuoge (n = 2), noaToMy y Hero
H3 BTOPOM IHEPTETHUECKOM
YDPOBHE TOJIBKC JEA TOAYDOBHA!
§ ¥ p, NOAYPOBEHE d OTCYTCTBY-
eT. ITHM oOBACHASTCA TOCTOAH-
HadA BAJEHTHOCTE Q)Topa, paBHad
efUHHIIe,

| P
| ®
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l
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CBOMCTBA XJOPOBOJIOPOI-
HOH KHCJOTBH!I C NO3HIHNA
HOHHBIX PEAKIHHA U
TEOPHH OKHCJIEHHSI-
BOCCTAHOBJEHHS.

X nopoBoaopoRHAA KHCIOTA
ABNAETCA CUJIBHBIM 3ME€KTPOJIH-
ToM. B pacTBope OHA TOYTH TOH-
HOCTBI0 SUCCOLMMDYET:

HCl e—=H +

Hna Hee xapaxTepHsl Bce 00-
e CBOMCTBA KUCIOT!

1. Pearupyer ¢ MeTaanaMu,
CTOAIIIMMHM B DAXY HATIPAMKeHHH
MeTalaloB A0 BOAOPOAA, TO €CTh
METAJJIbl, HMEILIHe OTPHIE-
TeJLHOE 3HaUeHUe CTAHAADPTHOTO
SJAEeKTPOAHOTO IMIOTEHIIHANA, BRI*
TECHAIOT BOJAOPO/, B3 XJIOPOBOJO-
POAHOM KHCAOTHI:

Zn + 2HCI = ZnCl, + H,T

1] Zn" - Zn*" + 26

1]|2H* + 28 » H,

70" — BocCTAHOBHTEN b
H' — oxucnurens

2. Pearupyer ¢ OKCHAAMU
METAJINOS, B peayibsrare ofpasy-
eTcd CONbL W BOKA:

CuO + 2HC] = CuCl, + H,0

Cu0 + 2H' = Cu*? + H,0

3. Pearupyer ¢ HepacTBODH-
MBLIMH OCHOBAHMAMH H CO IIeN0-
gaMu. 3T0 pearIuMA HeHTpamm-
z3aivH. B peayanbTaTe 00pasyer-
¢H CONB M BOOA:

HCI + NaOH = NaCl + H,0

H + OH = H,0

|
|
|
|
|
|
1
|
l
|

VI I'PYIIIA 9AEMEHTOB.

IJIABHAS TIOATPYIIMA.

KHCJOPOJI, CEPA H HX
COEJXHHEHHUSA

Cxogerso ® pasdaudHe
CROHCTE 3MeMeHTOB VI DY,
TAaBHOHM MOATPYIABl ¢ TOYKH
3peHUA CTPOSHUA ATOMA.

B noprpynne kucaopega c
BOZpacTaHHEM aTOMHOTO HOMepa
YBETHYHBALTCA PAJIAYC ATOMOE,

I YMeHBITAGTCA JHEPI'HA NOHHU3a-

l
|

TEMH, XAPAKTEePHAYIOaa MeTan-
NMYeCKHNe CBONMCTRA DJIEMEHTOB.
ITosromy B pany O—S—Se—Te—

| Po croitcTBa a1eMenTOB UaMEHA-

[

|

I
l
|
|
l
I

OTCH OT HEMETANTHYECKHX K
MeTannudecKkuM. B oBBIYHBIX
VCNOBHAX KUCIODOR - THIIMY-
HEI HeMeTansa (Fag), a MOJA0HMH
— MeTall, TOXOMXHH Ha CBHHeIL,
C ympenuuyeHWeM ATOMHOTO
HOMepa »JeMeHTOB JHadeHMe
IEKTPOOTPHUIIATENLHOCTH 3JIe-
MEHTOB B IOAPPYTIITE YMEHLIAET-
cs. OTpHuarenbHaA CTeleHb
OKMCJEHMS CTAHOBHTCH BCE Me-
Hee xapaxTepHOH. OKHCIHTEE-
Hafd CTeleHb OKHCJISHUA CTaHO-
BUTCA BCe MEHEE XapaKTepHOH.
OrucAUTeNLHAT AKTHBHOCTE TIPO-
CTEIX BelecTs B pagy 0,—5—Se—
Te chmxaerca. Tak, ecau cepa
H 3HAYUTEeAbHO chnabee, cejeH
HEIIOCPEeACTBEHHO B3auMoJel-
CTBYET C BOLCPOAOM, TO TEAIYD C
HUM B DEaKLUI} He BCTYIIAET.
Tlo sHAYeHUIO 3MEKTPOOTPH-
LATETBHOCTH KHCAODOJ YCTYIIA-
8T TOJABKO (GTOPY, TO3TOMY B pe-

2HC] + Cu(QH), = | aKIUAX cO BceMM OCTaNL-

@ = CuCl, + 2H,0

|
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AgeT HCKJJWUHTENALHO ORWCIH-
TeabHBIe cBoitersa. Cepa, cenen
M TeJJIYD II0 CEOMM CBOHCTBAM
OTHOCATCH K IPYLIHE OKUCIUTE-
JeH—BoccTanopnrTenel. B peak-
LUUAX ¢ CUALHEIME BOCCTAHORH-
TEAAMH IPOABIRIOT OKHCIH-
TeJLHBIe CBOMCTBA, 4 OpH Ae-
CTBUU CHUALHLIX OKHUCAUTENeH
OHM OKMCHSIOTCS, TO €CTh IPOo-
ABIAWT BOCCTAHOBHUTRNbHEIE
CBOMCTBA.

BoaMmoKnire BafeHTHOCTH B
CTETIEeHH OKHCNEBHS 2JIeMeHTORB
UIeCTOH IPYNnHE A&BHOHM IIOMI-
IPYIEEL ¢ TOUKK 3PEHHA cTpoe-
HHUA aTOMa.

Kucnopog, cepa, cenex, rea-
JIYP H HOJMOHUHE cOCTABNAANT TJIAB-
uywo noarpynny VI rpyunsr. Ha
BHEIDHEeM JHePTeTHUECKOM
YPOBHE ATOMOB JIEMEHTOB HaH-
HOH TIOATPYIIIE CONEPANUTCA T10
6 276K TPOHOB, KOTODBIE HMEHT
KOHGHUTYpanuno s2p4 1 pacnpe-
JelledL] [0 AYeHKAM CAeXyIo-
mum ofpazomM: ..

0

[frfo o)1
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2H" + Cu(OH), =
2H,0

4. Pearupyer ¢ COIAMH Me-
Hee CHABHLIX KHCJIOT, B Pe3Vib-
Tatve o0pa’ayerca HOBAA COIL H
KHCJIOT&:

2HC] + Na,CO, = 2NaCl +
H,O + CO2? .

2H' + CO,% = H,0 + CO,

B xmoposopopomuoil KHCIO-
T€ XJIOD IPOABIAET OTPUIIATEN k-
HYI0 CTEeTeHb OKHC@HHS, [I09TO-
my HC! asnsterca BoccTAHOBHTe-
JleM B OKHMCAMTEJLHO-BOCCTAHO-
BUTENbHBIX PEAKIIHAX:

5.
-1 +4 +2

4HCl + MnO, = MnCl, + C1°%7
+ 2H,0

1 [ 2C1" - Cl, + 28
1| Mn™ + 28 > Mn*?

Cl” — BoccTauoBUTEND
Mn*™ — oxucaurens

6. 2HC] + Fy= 2HF + Cl,
112Cl" - Cl, + 2e”
1|F, + 2 — 25

cl
Fy

= BOCCTAHOBHTEJNb
— OXRBCAWTEND

. Sagada. Ilouemy nmasmio-
Bym KHCIOTY HeJh3d XPaHHUTL B
cTerAAHHON mocyne? Hamummu-
Te CODTBETCTBYIONIEE YpaBHeHnne
PeAKIINH.

Pewenue, IInaruxonas Kuc-
nora HF pacrsopsAer crexno M
CHIVKATEI, TTO3TOMY OHA He Mo-
JKeT XPAHUTRCA B CTEKJAHHOHN
nocyae:

SIO + 4HF = SIF + 2H2 @
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JHERTPOHHLIE
KOHDPHIYPAIIHH ATOMOB

40 [Hel 28%2p? (2-it nepuom
163 [Ne] 3s23p* (3-# mepuog)
25e [Ar] 4s%4p* (4-ft nepuox)
.»Te [Kr] 5s?5p* (5-it nepuox)
gaPo [Xe] 6s%6p* (6-#t repuon)

HanwuuMe BYX HeCTapeHHBIX
3JIEKTPOHOB Ha HAPYMHOM BHED-
TETHYECKOM YDOBHEE YKasbIBaeT
Ha BAJEHTHOCTL 2 B HeBo3OymxK-
AeHEOM cocTodHud. CpasHeHHMe
CTpOeHUA BHEIIHUX YDOBHEH o-
KazsiBaeT, 4yTo ¥ S, Se, Te u Po,
B OTIMUYHE OT KHUCIODORA, HMe-
H0TCA BaKaHTHRIE opOGuTamH d-
nogyposHsa. OTcyTcTBHEe cBOGOA-
HeIX opbuTaneil Ha BHeITHeM
YPOBHE KHCHOPOAa He JaeT BO3-
MOJKHOCTH YBEJIHIHTE UHCJO
HeCIAPeHHLIX BIeKTPOHOB M TIo-
ITOMY KHCIODOL HMEeT TOCTOHH-
HYIO BAJEHTHOCTE, DABRHYIO JBYM.
ATOMEI 0CTANBLHBIX JIEMEHTOB
OOArpYIOE! HMET Ha BHeUTHeM
JHEPTreTHYeCcKOM YDPOEHEe BAKAH-
THEIe opbuTanu d-IORYPOBHSA,
Kyma NpHE BOSOVIHAEHUH MOIYT
IepeXoqUTh S- ¥ DP-3IeKTDOHE!
ATOTO e YPOBHI. JTUM 00BAC-
HAeTCH BAJEHTHOCTDb, DABHAA Ye-
THIPEM M LIECTH. JIEKTPOHHAA
KOHMMIYPanNa aTOMOB B BO3-
OVKIeHHOM COCTOAHHU:

59

e e e e e e — —

poa ABnAeTcHA AKTHBHLBIM HeME-
TaJXIOM, CHRJILHBEIM OXKHCIHTE-
JIenM. OH Jerxo HpHC(JeRI/IHHET
ABa BJ'IQI{TpOHﬁ. HeJOCTATITHUX 10
3aBepuIend ROCBMHIJIEKTPOI-
moro coa: O + 2e — 07, no-
ATOMY pearupyer cC MHOTHMH
BBHIBCTBE[MPI-BOCCTaHOBHTeHH-
MH.

a) 2Ca + O, = 2Ca0

20Ca® 5 Ca? + 2¢

10, + 46 — 207

Ca® — BoccTaHOBHTENE

G, — oxmenuTens

g
6) S + 0, = SO,
1187 - 8" + 4e
10, + 48 - 20 °
SO — BOCCTAHOBHUTEJ/Ib
0O, — oxucnUTENH

E) 2NO + 0, = 2NO,
2IN? 5 N+ 2¢

10, + 46 — 2072

N2 — pocerakoBMTEND
0, ~— oxuUCAHTEND
4Fe(0OH), + 0, + 2H,0 =
4Fe{0H),

4| Fet? 5 Fe™ + 18

1 0,+ 46 - 2072

Fe™ — poceraHoBHTENS
Oy — ORMCANTEIL

2H,S + 30,= 280, + 2H,0
2/87% - 8™ + 6@

3l 0, + 46 — 2077

572 — BOCCTAHOBHTENE

0, — oKHCIUTEND
2ZNaNQ, + 0, = 2NaNQ,
AN 5 N + 2

10, + 46 — 207°

N*% - poccramoBRUTENL
0, — orucIUTEND

©,



YpaBHeHME peaKnuu THAPO-
nn3a cyibQuaa THTHA B MOJIe-
KVIApHOU u voHHOH dopMax.

Cyapthug nutua Li,S - coxs,
06pABOBAYHAA CHILHEIM OCHOBA-
gnem LiOH u cnaboli kucnorol
H,S, moasromy ruapoauayercs
110 aHHOHY B /[BE CTANWUM:

1. 8 + HOH = H8'~ + OH~
Li,8 + HOH = LiHS + LiOH

2. HS'" + HOH = H,S + OH”
LiHS + HOH = H,S + LiOH

B pacteope cynnhuaa IUTHA
HaKANJAMBAITCA THAPOKCHA-
WOHEl, HO3TOMY conb Li,S B pa-
CTROPE MMEeT MIeJIOYHYI0 CPERY,
B KOTODON Naxmyc mpuodperaer
CHHIOW OKpacKy, denoadrase-
HH — MaJHHOBYIO.

Sapaua. Ilpu BsamMoaedi-

CTBHH JBYX BelliecTs ofpaayer- |
*urpyrmbx KHMCI0PORA TIPOABNAIOT

¢ a3 A ¢ 3allaX0M TYXJIRIX AHIL,
1IpH ero ropeHuaw B H30LITHE
Kucxopona obpasyercs raz B ¢
Pa3ipaxXanmeEM zanaxoM. B
pe3ynnTaTe B3aWMOAEHCTBUA
rasoe A ¥ B sBuimagaeT BeniecTso
JKeITOTO IIBeTa, TIPH HATPeBAHHHN
KOTOPOTO € 3XKele30oM TToHyYaeT-
cf coefHHeHHe, BCTYNaiollee B
PeAKIIHIO ¢ COJAHON KHCJAOTOH
¢ obpasosauneM ragza A. Onpe-

KeNUTH COCTAB oGpasylomuxcs |

T430B M HARNMHCAThH YpaBHEHHHA
BCEX [IPOTEKAMIIUN peaKllHii.
Peuenue. Taz A ¢ aamaxoMm
TYXJBIX AUL -~ 3T0 CEPOROJODOL
H,8. On ofpasyerca npu Baan-

MOZERCTBUM Cepsl it Bomopofa: |

o

t
H,+S8=H,S

®
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Banenrscers DBaneHTHOCTL
paBHa 4 paBua §

B coeHHeHUAYX C MeTaana-
MH 1 BOAOPOIOOM 3JIeMEeHThI ITON-

creneHb oxucaeHus —2 (H,O,
H,5, H,Se, H,Te, ZnS, Al,S,...).
| B kucaoposubix coegmmeRmnax
| cepa, ceaes, TennTyp IPOABAAIOT
| CTeNeHH OKUCHeHUs +4 (80,
SeQ,, Te0,) » +6 (S0,, SeQ;,
TeQ,).
I VpapHedna peaxiiuil, mon-
| TRepRAalomuUX XMMHEYecKHUe
| czoiicTBa KMCHOPOAA: a) OTHOIE-
BE¥e K meranmam (1 peaxmus);
0) oTHOINEHHe X HeMeTaknnaM (1
Ipeammn); B) OTHOIIEHHE K
CJIOMCHEIM BelnecTBaM (OKcHaaM,

| ocHoBanmaM, xucIOTAM, COMAM).
] KHeaopol — sneMenT mectoi

TPYNIE TA2BHOR NOATDYLIHL.
JneKTpOHHAA KOHOHTYDALMS
aroma 1s?2s%p! cBupgeTens-
I CTBYET O TOM, UTO KHCJIO-
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BHOJIOTHYECKOE
AHAYEHHE KHCJOPOJA
H Er0 COEAMHEHHK

Hpn ropennn ceposogopoia |

obpaayeTcs cepHUCTRIH raz SO, '
t

2H,8 + 30, = 280, + 2H,0 |
2187 5 8+ 6e” | Kucnopos B opraHuaMe 4eso-
3| O, + 4e” — 20 2 | mexa 62,4% no macce. Opranusm
8% - poccTaHoBMTEAL | B3POCIOTO YeNOBeKa B COCTOAHNN
0O, - OKHCANTENE | mowos norpebaser 264 cm® xuc-
S0, — aro raz B. [Ipu Baaw- | sopoja B MHEYTY. Kuciaopon
MONeficTBM CRPOBOLODOHA € CEp- { ¥4aCTBYET BO BCEX BUjax obwme-

HHCTHIM Ta30M BHINIaZAET cepa — | HA BelecTe B opraHuame. OH
BEIECTRO MEJTOrO [{BETA: | sxomgwT B cocras Geakos, BUTA-
2H,S + 80, = 38{ + 2H,0 | ¥ HOB, FOPMOHOB, XUPOR, yIJe-
2187 5 8% + 2e” BOJOB, (PEPMEHTOB M APYTHX G10-
18" +4e -5 & ‘ JOIHYEcKH BaXKHBIX BellecTB.
572 — BocCTAHOBHTENE Kucnopox yuacTeyer B mporec-
5™ — oruMCIHTENE | cax pasmomenns morwbmmx

Cepa c enesoM Npu Harpe- | RUBOTHBIX ¥ PACTeHUH, TPH
BaHHMU 00pasyeT cyab(A Kele- | KOTOPRIX CJAGKHBIE OPraHHYec-

aa FeS: KHe BEIIecTBA NPeBpaafOTea B
N | Gosiee IIpoOCTHIE.

8+ Fe =FeS | B Megumnuze KHCAODOH NPH-

18"+ 2 -»8° | MeHAOT OpE NeYeHWH MHOTHX

1 Fe? > FPe 4+ 2¢” CePASIHO-COCYAMCTIK 3a80AeBa-

S — oxucauTens %‘HMI‘/’I, 3JICKAUYECTBEHHEBIX OIYXO0-

Fe — BoccradHoBHTEIL ned, MHGeKIMACHHLIX 3a60aeEa-
Cynnthuz XKenesa pacTBOpi- | Hu#l. KncmopoZ oRa3kIRaeT CHOT-
eTcd B COAAHOH KHCToTe U 0bpa- | BOPHOE TefcTBHE, CHOCOBCTRYET
ayercs ras A — CepoBOAOPOL: [ BOCCTAHOBAGHHIO YTHETEHHRIX
FeS + 2HCI = FeCl, + H,87T | ALIXATEIBHEIX (DEPMEHTOB, CTH-
FeS + 2H™ = Fe¥* + H,8T | MYMPYET ReATENLHOCTL LOHT-
paidLHol HepPBHOH CUCTEMEI.
| Kucnopog ucnoneiyeTca ANA
THIIOKCHN, iIpH 3aboNeBAHHAX
| BEDXHHX ARIXATEJLHBIX IYTeH,
| mP¥ OTpaBNEHUSAX YrapHLIM Ia-
I 30M, IMHAHUIAMHE.

Qzou o6nagaeT CHILELIM Oak-
| TEPULMNAHBIM JAeHCTBUEM H II0-
3TOMY NIPUMeHSeTCs A14 obesza-
| paszxusanua (030HUpPOBAHHA)

| BOARI ¥ Je3uH(peKIH BO3-

@ | ayxa. TIpH BABIXAHUN CMe- @
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cu BO3[dyXa ¢ 030HOM {030HOTE-
pamnKsa) yayguiaerca obMmen Be-
mecTs, paboTa MoYex, YCUIUEA-
IOTCH 3AINMTHBIE QYHKIMY OpTa-
HH3Ma, YJIYYIIaeTCs ANTIETHT,
coH i ofmree camogyseTare. [Tog
gelicTBMeM 030HAa morubaroT He
TONBKO BARTEPHH, HO U I'PUHKO-
Bele 0DPA3OBAHHA W BHDYCEHIL.
0301 AROBHT. B HIKHUX CHOAX
atMmocepsr coflepiRanue 030HA
1'107%% . Oaon 3afepIKUBaAET
BPENHOR A KHU3HYU YABTPAL -
oNleToBOe HaayueHue ConHia u
OOraoiaaeT uHdparKpacHoe Baxy-
yenue 3eMIH, BPEIATCTEYET €8

oxnaxaenuo. Tloatomy o030H- |

HBIH TOAC Hrpaet DOJLIIVIO POJE
B ofecTIeYeHHHE MU3IHE Ha SeM-
ne.

%HGPM&TOJTOPHIJI, TAK KaK OHa oKa-
|
l
|
|
l
l
|
|
I
|
l
|
I
|
|

| BHOJIOrHYECKOE
| SHAYEHHE CEPbl ¥ EE
| COEIVMHEHHH

B opragmame 4YeJOBERA

! 0,16% cepur. Cyrouuas ToTpet-
| HOCTEL BIPOCHOre 4Yeaosera 4—5
r cepol. Cepa BXOZUT B COCTARB
6eAKOB, &GMUHOKHCJOT, IIENTH-
| JlOB, TOPMOHORB, HEKOTODBIX BH-
TAMUHEOB. MHOIO CEpEI B KepaTH-

| He Bosoc, mepeTH, KOCTAX, He-
| PRHOM THaHK ¥ T. 4. B Oprasmua-
] Me cepa OKRMCAAETCH ¢ 0Dpaso-
sanmem H,S50,, KoTopas y4a-
CTEYeT B 0663BDEeIXUBAHIY SLO-
BUTHIX COeglHHeHHH, o6pasyio-
| muxcd B KHINEYHUKE, & TAKMKE
[ JeKAaPCTBEHHEIX [IPEIapDaATOR.
Cepa yrHeTaeT XKH3HEREATENb-
I HOCTBL OCTPUI] U crocofereyer
VAANeHHIO HX U3 KHInedHHKa.
| Hapysxuo cepy upuUMeHSIOT B

3LIBAET HPOTHBOMHUKpoOGHOE M

NpPOTHBOTNADA3UTAPHOE Oeii-
CTEHE.
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V 'PYHIOA 3JIEMEHTOB.
TAABHAA IIOATPYIIIIA

1. XuyMuuecKkyue CBOHCTBA
a30Ta.

a) C KucJIopomoM asoT pea-
THPYET TOARKO IPH TEMIEDATY-
pe BJAeKTpHUeCcKo# AgYyrm
{(>3000°C)

N, + 0, = 2NO

2N, - 2N + 4¢

10, + 4e” — 20°*

N, — BOCCTAHOBMTEJD

0, — oxHMCHATEND

6) C sogoposomM azoT pearu-
DPYET Kak OKHCANTENE. Peaknns
3K30TEpPMUYECKAS M 06paTHMAA.
ST0 OHA K3 PEeAKILINH IDOMBILI-
JeHHOTO CHHTE32 AMMMaKa:

N, + 3H, == 2NH; + AI

1| N, + 6e— 2N?

3| H, > 2H" + 2¢

N, — OKHCaIHTe D

I, — BoccTanoBUTEIIE

Yrofe MAKCHMANBHO CMeC-
THTEL PABHOBECHE B CTOPOHY 00-
paz0BaHMA aMMHMakKa (CHHTe3
aMMHaKa) B NPOMLIIMJEHHBIX
YCTaHOBKAX WCHONbIYIOT AaBie-
uue 30 MIla m Temneparypy
450—-550°C. ITo apurnuny Jle-
Illarense TeMIepaTypy cremyer
DOHMDKATH, ITOOBI CMECTHTE DAB-
HOBECUe BIPARO, HO P TAKOM
BEICOKOM JABNCHHMH TIOHMIIKEHNE
TEMIIEPATYDBl 3AMEIIUT U TIpsd-
MY, B OODaTHYIO PEearIuio.
450—550°C — »r0 onTEMANibHAA
TeMIepaTypa.

®

BAEKTPOHHOE CTPOEHHE,
XUMHYECKHAE CROUCTRA,
CIIGCOB OBHAPYIKEHHA

AMMHEK!
a) an. CTpoeHMe;
f) XMMHUYECKHEe CBOHCTBA;
B) cntocoh obHapyeHE .
H
:N--H
H
B Moseryie KOBaleHTHLIE

NONAPHBIE CBAIN MEAIY A30TOM
H BOZOPOAOM.

I
|
|
|
|
|
|
|
|
|
I
I

BanedrHad CTpyKTYpa MoJe-
}cymﬂ

|
I\II—H

IIpocTpaHGTBEHHOE CTPOE-
HUE: MOJAEKYIa AMMHAKA MMeeT
oHpaMEgaabHoe cTpoeHne. B
BEpIINHEe NMUPAMHAL a30T. B
Yraax TPEYTONLHWKAR, ACKAlIe-
ro B OCHOBAHUHM BHPAMUALL, ATO-
MH Bogopoaa. epnenguxynap,
ONYTHeHHLIN U3 BePINHHLI TUDA-
MH/[bl H2 OCHOBaHHE — 3TO BeK-

TOD, IOKASHIBAIOTIEMHE, 1T0 MOe-
KYaa aMMHaKa NoAHpHa (Zu-

I
|
|
|
|
|
I
I
|
I
|
b
I
I
I
I
|
|
I

HH®
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IOAD). DIEKTPOHHAR MIAOTHOCTD
cMeliena B CTOPOHY Bojiee anex-
TPOOTPHIATENLEOTO ATOMA — a30-
ta. IToaToMYy 01 3apAKaeTca oT-
PHIATENBLHO.

AMMHUAK 8 PACTBOPE TIPOAB-
JAAET OCHOBHEI® CBO#cTBA Onaro-
HApA HaJWYHI0 ¥ A30Ta Heloje-
JNEHBOM APkl 3SHEKTPOHOR, C HO-
MOIOBID KOTOPOH K MOAEKyie
AMMMaRA TPUTATHBASTCA KaTH-
od Bogopoda H' 3 BoABl uam
KHeJ0TEL. B peaynbTate 0bpasy-
eTcA MOoH aMMOHM !

‘H H

Voo
H—-N:+H—-5[H--N->H]

/ /

H H

JOHODP AKIenTop

B uone aMMoHUA TPH CEAIN
KOBAJIEHTHHIR, MOASPHEIE, OHA
NOHODHO-aKTIeI TOPHAAH.

NH, + HOH = NH,OH (rua-
POKCH aMMOHHVSH)

Tagpokeus aMMoHHS — He-
YeTORURRBOR OCHOBAHNE, CAa0RIH
JIEKTPONHT

NH,0H = NH,T + HOH;
NH,OH = NH,” + OH

Tlog medicreHeM ruApoKCHl-
uoHos OH™ naxmyc npuofipera-
€T CHHee OKDAIIMBaHUE.

T'namsnas peakupsa, ZOKadwl-
Balolllas OCHOBHLIE cBOMCTRA aM-
MHaKA B PACTBOPE — 3TO COMEns-
pasoBaHHe. AMMMAK pearupyer
¢ KHCJI0TaMH, 06pagya conu aM-
mouna: NH; + HCl = NH, (I

Takx KaKk B MOJEKYJe aMMH-

aAKa a3oT NPOABJIALT OTPH-
@ DATeNbHYIO CTeNeHb OKHUC-

|
|
|
|
|
|
|
|
|
|
1_
|
|
|
|
|
|
|
|
y

|
|
|
|
l
l
i
l
|
!
|
}
|
|
I
l
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fNeHuA —3, TO AMMHAK ABJASTCH
CHJBHBIM BOCCTAHOBHTENEM B
ORUCAMTEABHO-BOCCTAROBUTENb-
HLIX PERAKUUAX:
-
2NH,+3Cu0 = 3Cu+N,T+ 31,0
12N % 5 N, + 66
3/Cu?+ 28— Cu
Ilpearapurensuc nogorpe-
TBI¥, AMMIAK I'OPHT:
4NH; + 30, = 2N, + 6HOH
B mpucyTeTEBME KaTanu3aTo-
pa (Pt, Cr,0,) aMmpuak okuncad-
eTcs A0 oKcHpa asora {1I)
4NH, + 50, = 4NOT + 6H,0
4N S N2+ 5e
5/ 0, + 46 — 2077
N ? — BoccTaHOBHTEND
0, — oxucanrens

AMMHaK MoxHo obmapy-
JHTh:

1) 1o 3amaxys;

2) cMouenHaa BOJOH JaKMy-
coBaf OyMara CHHeeT:

NH, + HOH NH,0H;
NH,0H = NH', + OH

Conu aMMOHMA:

a) obImINe XUMUYECKHe CROMH-
CTRA;

6) 0COOEHHOCTH XUMHYSCKHAX
CBOHCTB CcoMeld aMMONHA;

B) KAYECTBCHHYI0 DEaKIIHIO
Ha cOJH AMMOHUS,

Hannnre ypagHeHUA cooT-
BeTCTBYIOUIMX Peakuui.

a) Bce conu aMMOBHAA ABJA-
I0TCSH CHJIBEBIMM 3J€KTPOAHTA~
MH M XOpPOIHO DACTBOPSAIOTC B
Boje. OHHM TpoABAAKT obmue
sWMHuYecKue CBOMCTRA, Xapak-

TEpHBIE JAA conei:

3. Wnaprankk no xumue

|
I
|
I
|
l
|
I
|
|
l
|
|
|
|
l
l
|
|
I
|
l
|
|
1
I
|
l
|
|
|
|
|
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IMUBAHUK JTaKMyCOBOH GyMary,
CMOYEHHOI BOLOH:

NH,” + O™ = NH; » HHOH

NH,; + HOH == NH,0H
= NH,; + OH -» naxmyc
cuHMIi,

3agava. Hanvinure He Me-
Hee "JeTshipex YpPABHEeHUYH Deak-
1R, IPH TOMOITH KOTOPHX ob-
pasyerca oxcup asoTa (1I). ¥xa-
JEUTE OKHCHHTENb ¥ BOCCTAHO-
BHTEJL, YPABHANTE MeTOAOM
WIEKTPOHHAOTO DasaHca,

Peutenue.

3L, ayra

Ny + Oy 2NO

10,+ 46 - 207°

N, — BoccTaHOBHTEND

0, — OKHCTHTED

KATANHTHYSCKOE OKUCISHHS
aMMHAKA:

Pt

4NH, + 50, = 4ANOT + 61,0
4 N* > N + 56

5 0, + 46 — 207°

N"* - poccranosnTens

0, — orHcANTEIR

3Cu + SHNO, = 3Cu(NO,),
+ 2NOT + 4H,0

3 Cu’— Cu? + 28

2 N5+ 36— N2

Cu® — moccramoBHTENN
N — prUCAHTENAR

bHNO, 3P + 2H,0
3H,PO, + 5NOT

5IN*I+ 8e-> N2

3PP 5P+ e

P® — BoccTaHoBHTERE

N** — orucIUTEND

®



3NO, + H,0 === ZHNO, + NO
N+ 2e > N
AN 5 NP+ 1e
N - oxucaurens
N*™ - poccranoBHTENE
N,0, = NO + NO,

XuMuuecKkHe CEOHCTEA 430T-
HOM KHCHOTHI. OrHGIERHe a30T-
HON KMCMOTH: 4) K MEeTaJLJIAM B
33BMCHMOCTH OT 2KTHBHOCTH
MeTaJ/IOB i KOHHeHTPALWYT KHC-
norel; 6) K HeMeTtatlaM.

a) A3oTHaf KHCJIOTA ABAAET-
CA CUNBHBIM OKUCARTeTeM. Hpn
AEHCTBHUH ee Ha MeTANAB W He-
MeTalJbl A30T €O CTEIEHLIO
OKHCACHKA +5 BOCCTAHABIUBACT-
e A0 PasauyHoH CTeleHy OKMe-
JNeUHA B 3aBHCUMOCTH OT AKTHUB-
HOCTH MeTaNNa ¥ KOHIEHTPAaHH
KUCJIOTHL.

KoHumeHTpupoBaHHAA as30T-
Hasdg KHCIOTA HE ASHCTBYeT Ha
Al, Fe, Cr, naccusnpysa ux. Pas-
Basnexnas HNO, pearmpyer c
Al, Fe, Cr, npu 5ToM a30T co
CTelneHbIo OKHUCeHN +5 BocCTa-
HasnuBaeTcH go +2:

HNQ,; + Fe = Fe (NOy),
NOT + 2H,0

1 N*? + 86 » N*2

1} Fe — Fe™® + 3é

Kounentpupoeaunas HNO,
C THMENLIMH MATOSKTUEHLIMIE
metasnamu (Cu, Hg, Ag, Sn, Ph)
pearupyer ¢ ofipazosaiuem Oy-
pore nrera NO,:

Cu + 4HN03 = Cu(NO;), +
aNG,T + 2H20

1 Cul - Cu™ + 26
AN+ 1d - N

O,

|
i
|

I
|
I
1
|
1
|
!
l
|
l
| *
l
I
l

%@

pzapMonedcTene ¢ BoNee
CUABHOW ¥ MeHee JeTy4YeH KHc-
JIOTOH:
NH_{CHHZSO,, =({NH,),50,+2HC]
H + Cl = HCl;
BadHMOHEHCTBHIO Co meno-

H C1+N30H*N3CI+N}13+HOH
NH* + OH = NH,; + HOH;

B3ANMO/[€HCTEHE C PACTEODH -
MOH €coABKR:
NH4CI+AgN03—AgCIl+NH4N03
Ag' + C1I” = AgCl;

0} B cBH3Y ¢ TeM, 4YTO B CO-
CTaB cONel AMMOHHA RBXOMNUT
caoAcHeld katuonw NH 4, coan
AMMOHYSA HMET OCODEHHOCTE.

OHE pasnarawTcd IPH HarDesa-
HUH T10-PAZHOMY!

COJIE JeTyued KHMCHAOTHl BOa-
TOHAETCA:

HN,Cl 5= NH, + HCl;

conb Heaeryyel KHCIOTLI
pasnaraeTcs Ha aMMHAK U Heje-
TYYHI OCTATOK: .

{NH,),50, = NH; + NH,HS0,

CONMb KHUCAOTBI-OKHCAHTERA

l pasiharaercda ¢ 0Opa3oBaHHeM

IpPOAYKTOB OKMCIEHHA—BOCCTA-

+ t HOBNEHHAA:

tD
NH,NO, = N,0T + 213,0
UN® 5N +468
UN®+4é6 - N
N ¥ — BoccTaHORUTENL
N™% — orucauTEND.

) KauecTReunoit pearkuneit
HA ¢OJIL 8MMOHHS ABJISETCHA B3a-
“MOjIecTBHE CO meIourio. [ipu
9TOM BRIAEASETCH aMMHAK, KO-

[ TOPBIH ONpedesAIoT IO 3a-
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Hpu geifcTBUM Ha sTH JKe
vetarmnw pasbasnernoit HNO,
geiendgercs OecuBerTHLIH ras
NO:

Cu + 8HNOy = 3Cu(NO;),; +
2NOT + 41,0

HCu® -»Cu?+ 2e

2 N** + 3¢ - N

Koameurprposakinas asoT-
Had KNCJ0Ta ¢ AKTHBHEIMH Me-
tainamu (Ba, Ca, Na, Mg) pea-
THPYeT ¢ 0bpa3oBaHueM DeclBeT-
#oro rasa N,O unm N,:

HNO,; + 4Ca = 4Ca(NO,}, +
N,OT + 5H, .0

| Ca® — (‘a ® 4 28

|2N'® + 86 — 2N™

IIpu peiicTBMM Ha aTH XKe
meraansl paddaeaennosi HNO,
BeifenaeTcs aMMuak NH, (umm
NH,NO;)

Ca + 9HNO'3 = 4C&(N03)3
NH; + 3H,0

[Ca®— Ca™® + 26

| N*% + 8¢ —» N3

Hexoropoie memetannsi (J,,
S, P, C) rakxke OKHCTAOTCA
asoTHO# wkuciaoroi. [Ipu arom
KOHITEHTPUDOBAHHAA a30THAS
KMCJAOTA BOCCTAHABJIUBACTCH [0
NQ,, pasbannennas ao NO:

HNO, + 8 = 6NO,T + H,S0,
+ 2H,0

N* + Je > N™*

8" > 8% + 6e

HNO® + 3P + 2H,0 = 5NOT
+ 3H,PO,

N* 4 3e —» N*2

PP P54 he

O

v TPYIIIA 3JEMEHTOB.
I'TABHAS TIOJATPYIITIA.
YTAEPOX, KPEMHHH
H EX COEJHHEHHA

O6111aa XapaKTePUCTHKA YeT-
BepTol FPYONGLI rAaRHOH mod-
TPV A) CBOMCTEA 3JEMEHTOB

¢ TOYKM 3PeHUT CTPOCHUA aTo-
ma; O) CTemeHH OKHUCIEHHA; B)
CBOMCTRBA OKCHAOB, T) CBOHMCTEA
THAPOKCHAOB;, A} BOOODOIHEIE
coenHHeH U,

a) ¥raepon (C), kpeMuUi
(Si}, repmanuii {(Ge), onoso (Sn),
ceunell (Pb) — aaeMeHTHE 4 rpyn-
I &l TAABHOH moarpyuns I1CH.
| Ha pHeinaeM 51K TPOHIOM CI0e
ATOMEBI 3TUX JJIEMEHTOB MMEIOT
4 sreKTpoOHAa: nsznpg. B mog-
rpymie ¢ pocToM MOPAXKOROro
Homepa PAEMEHTa YBENWYHBALT-
cAd ATOMHBIA paguyc, HeMeTall-
JuvYecKue cBoHcTBa ocnabenarnoT,
a MeTalJIHYecKle YCHAHBAIOT-
cA. YIVIEPOA ¥ KPEeMHMH — ne-

MEeTaJIAE]l, TePMAHMIA, OJIOBO, CBH-
Hell — MeTaJkl.

6) JMeMesThl 2TOH HOATPYR-
ILl IPOABIAAIOT KAK IOJOMH-
TEABLHYIO, TAK ¥ OTPHLATENBHYH
cTereHd OxMeaeRuA: —4, +2, +4,

B} Bricinue oRCcHAB! yraepo-
na u kpemuuda (CO,, Si0,) obna-
| maoT KMCAOTHRIMH CBOMCTBAM,
| OKCUIET OCTANBHEIX DAEMEHTOB
I ToArpyIIsl — ampoTepHnl (GeO,,

Sn0,, PbO,).
] r) ¥roneHad U KpeMHHeBad
| kueaorst (H,CO5, H,8i0,) — cna-
| Gure xuenotel. TuapoKeuns: rep-
| MaHHuA, 0JI0Ba M CBHHIIA
| ampoTepHbl, TPOABAAIOT @

!
|
|
|
|
|
I
I
i
| r
|
|
|

:
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cnabple KMCIOTHEIE M OCHOBHERIE
ceoiterea: H,GeO, = = Ge(OH),,
H,8n0, = = Sn{OH),, H,Pb0, =
= Pb(OH),.

o) BoropoaHbie coeTUHEHUA
CH,, S8iH,, GeH,, SnH,, PbH,.
Meran — CH, — npounoe coean-
menMe, cuuaad SiH, — menee
IPOYHOE COSIMHEHUE,

CxeMB! CTPOEHHMSA ATOMOB YT-
Jeposa B KpeMHud, oblHe u
OTAHMYHUTENLHBIE CBOHCTRA.

C 18%28%2p%;

Si 18%28%2p°38%3p%.

Yrnepon ¥ KpemuUN — aro
HEMeTalNbl, TAK KAK Ha BHEeHI-
HEM 3JeKTPOHHOM caoe 4 anex-
TpoHa., Ho TaKk Kag KpeMHHH
nMeeT GoJMBIIUE paguyc aToMma,
TO AN HeTO GOJlee XApPAKTEpHA
CTIOCOOHOCTD OTAABATL SMEKTPO-
HEI, QeM JA8 YrAepoJa. YTaepon
— BOCCTAHOBHTEND:

tD

1) C+ 0, = CO,

- C + de

1{ 0, + 46— 2072

Cn -~ BOCCTaHOBUTEJAL

0, — okHcAUTeNL

3azaua. Kax poxasare, 4ro
rpaHT ¥ ANMas ABJAWTCA an-
JIOTPOIHLIMY BHIOM3MeHeHH -
MU OJHOTO ¥ TOMG Me XHMHYEC-
Koro anementa? Yem 00bACHUTE
pasAnuYMNA HX CBOUCTBY
Pewernue. M1 anmaa, u rpa-
¢HUT TpH CrOPAHWH B KHCIGPO-
ne 00pasyiT OWCUJ YIIepoia
(IV) CO,, npy NpONYCKAHUH KO-
TOPOTO Yepe3 M3BECTKOBYIO BOIY
BEIIAJZAaeT OedwBlll ocajoK
@ rapbonar gagnnna CaCly,

__.-———_.m..-.——_w——_m—_——__..,?é'____.._—-—._,____..____.“____.__.____.__

&
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C + 0, = CO,; CO, + Ca(OH),
= CaCO,v — H,0.

Kpome roro, ma rpadura
MOXHO MONY4HUTH aaMa3d [IpHU
HATrPeBAHMU IO BHICOKHM JaB-
JseHueM. CregoBaTeNbHO, B CO-
cras K rpagura, ¥ aamasa BXO-
JUT TONbKO yriepox. Pazauvme
B cBOMCTBAaX rpadura 1 aamasa
obfbACHAETCA PA3IRYHMEM B CTPO-
EHUHM KPUCTANLTHUeCKOH perner-
KH.

B xpucraniuueckoil perer-
Ke aImasa KaAsli aToM yrie-
pofa OKpYXeH HUeTHRIDBEMA ADY-
ruMu. ATOMEI PACHOJI0XKEHE Ha
OAMHAKOBLIX PACCTOAHHAX APYT
OT APYTa ' 0YeHb IIPDOYHO CBA3A-
Hbl MeAy cobofi KoBaMeHTHBI-
MH CBA3SAMH. 3TUM 0OBACHAET-
cA BOMbLIIAA TBEPAOCTL AIMA3A.

¥ rpagura aToMu yriaepoxa
PACTIONOEEH L NAPANNSALEHIMET
cnodaMu. PaceroaHue Mex Iy C6-
CeRHHMH CNOAME ropaso H0Mb-
mle, YeM MesXAY COCEIHHEMH aTo-
MaMH B cioe. 910 06yCcnoBIRBa-
€T MAJTYI0 IIPOYHOCTL CBA3H MeXK-
Ay CHOAMY, M HOITOMY I'pAdHUT
JIerKo paculenjifeTcsa HA TOHKHe
YemyfiKA, KOTODBIE CaMH 0
cefe 0YeHE NPOUHLIE.

CoeauHeHHA ¢ BOFOPOAOM,
00pasyoinNe YIAEPOA. IMONPH-
gyeckHe dbopMynas, BupL rubpH-
IE3ALMH aTOMOB YTIepoja, Ba-
JIeHTHOCTh W CTEIIEHH OKHCIOHUA
RAMAOTO eMEHTA.

Meran CH,
Sp? — rufpHA3anHA

C.0(C)=-
®
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H.CO; pearupyer c metan-

naM¥u, OKCHAAaMH¥ MeTanmnon, oC-
HOBAHMAMHE:
a) H,COy + Mg = MgCO3 + H,T
6) H,C0, + Ca0 = CaCOyl +
B) H,C0; + 2NaOH = Na,CO, +
2H,0

XumMHUYecKkne CBOMHCTEA
yroJsHoH KucaoTer: 1) obmipe ¢
APYTHMH KHCJIOTAMH, 2) CIeTH-
dhugecke CBOHUCTRA.

OTBeT HOATBEPIHTE YpPABHE-
HUAMH pPeaxriuii.

1) pearupyeT ¢ aKTHBHLEIMH
MeTannaMu:

H,CO; + Mg — MgCO; +
H,T

Pearnpyer ¢ OCHOEHBIMH OK-
CUAAMH:

HCO3 + CO - CaC0,l +

Pearnpyefs‘ C OCHOBAHUAMM:
H,CO, + 2NaOH — Na,CO,
2H,0.
IIpu u3bLITKe KMCIOTH 06pAa-
8yeTcs KHCJas COMb:
H,CO; + NaOH — NaHCO,
+ H,0
2) oueHb HempoyHad KHUCIO-

H,C0, - H,0 + CO,

Canabad KHcI0Ta, TAK KAK ee
MOJEKYAH HE3HAUMTEIHHO HHC-
COLIMUPYIOT HA MOHLI:

H,CO; = H" + HCO,

-HCO, =H" + C0,*
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3agava. C TOMOINLIO XHMH-
YeCKHWX IpeRpammeHr i pasgean-
Te cMechk oKcuaa Kpemunsa (1V),
KapboHaTa RaNALIMA ¥ cepebpa,
nOCHeA0BATENBHO DACTBOPAA
KOMIIOHEHTHl cMecH. OMHIITATE
IOCNeNOBATENABEOCTE AefcTRIH.

Pewenue. 1) K cmecH npu-
AHJAY PACTROP COJAHOHM KHCJO-
THI:

H,0 + CO,7T

2) pacTRep OTHEMUIH U [IPH-
GaBunu Na,COy:

CaCl, + Na,CO; = CaCO,l +
2NaCl

Ocafox oTaejlRJHM — 35TO
CaCo,.

3) B cMecH OCTAJHCE OKCHL
xpemunA (IV) m cepebpo. Pa-
CTBOP YOAPHIH ¥ HPOKATUIH:

2AgNQ, = 2Ag + 2NO,T + |
0,7

4) ocraBiIeecsH BelIecTBO —
Si0,.
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CaCO, + 2HCl = CaCl, + |
I
[
l
1
|
|
|
|

|
|
|
|
[
|
l
I
1
|
I
!
|
I
|

|
I

drumen C,H,
Sp? — rubpuaHsal M
C.O0)=-2

Anernnen C,H,
Sp — rubpuauaameg
C.0.(Cy=-1

Berson C;H,
sz-I‘HGDHHHEaHHH
C.0.(C)=-1

CremmeHb OKHCIEHAA BOAODO-
Ja BO BCEX COBIMHEHHMSX PaBHa
+1.

BaneETHOCT: BOAOPOAA PABHA
eAHHNIe, BANEHTHOCThL YIIIEpO-
14 PABHA YETLIPEM,

@opMY LT YTONBHOR M KpeM-
#ueBoll KUCIOT, X XHMUYec-
KHe CBOMCTBA TI0 OTHOIIEHHIO K
METAJLIAM, OKCH/AAM, OCHOBAHMN -
SIM, cOenyipuvecKre cBOHCTBA.

H,CO; — yronenaa kucnora,
H,5i0, — kpeMAKeBag KUCIOTA.

H,CO, — cymecTeyeT TonbL-
Ko B pacrsope: H,CO, = H,0 +
co,T

H,5i0,; — TBepnoe BeuiecTBo,
MPAKTHYIECKH HeRACTBODHMO B
BOJE, TO3TOMY KATHOHEI BOAOPO-
Ja B BOJe NPAKTHYMEecKH He OT-
mennswTea. B ceasn ¢ atum
TaKoe 00Ilee CBOHCTBO KUCIOT,
KaK AeHCTBHE HA WHAUKATOPEL,
H,S8i0; He ofHapyxuEaeT, OHA
ellle caabee YrOMbEON KHMCAOTH.

H,3i0; — Henpouynas xucuo-
TA W OIPY HATPDEBAHHKH [IOCTEIIeH-
HO pA3garaeTca:

H,5i0,; = 5i0, + H,0.

©
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METAJLJIbI
H HX COEIJUHEHHA

YpasrRenus peakii@it oTHO-
IIEeHHA METANIOB: a) K TIPOCTEIM
BeIIeCTRaM: KUCJIOPOAY, BOLODPO-
Iy, ranoreHaM, cepe, asory, yr-
Jepony; B6) K CHOMHBEIM Beie-
CTBAM: BOJE, KHCAOTAM, II&I0-
9aM, COaAM.

1) K meTtanaiamM OTHOCATCH S-
snementsl I u IT rpynn, Bee s-
BJIEMEHTHRI, p-afeMeHTHEE 111 rpyn-
ubl {kKpome Bopa), a TaK#e O0-
BO u cewHen (IV rpynna), Buc-
Myt (V rpynna) u nmodouuii (V1
rpynna). Merasansl B GoneImmrs-
CTBE CBOEM HMEIOT Ha BHEIHEeM
SHEPreTHYeCKOM ypoege 1—3
aJleKTpoHAa. ¥ aTroMoB d-asemer-
TOB BHYTDH MEePHOAOE CAeBa Ha-
IpaBQ MPOMCXOART SATIOJTHEHHE
d-mopypoBHedl TpeABHEUIHErO
CT0H,

2) Xumuueckue crBoificrea
MeTannoB 00yCI0BIEHE XapaK-
TEPHBIM CTDOSHUEM WX BHEIIIHNX
INeKTPOHHEIX 0B0I0YeK,

B npezenax mepuona c yee-
JAMYeHUEeM 3apaaa AApa paguy-
CBbI ATOMOR [IDH OAUHAKOBOM UHC-
JNe 3HeKTPOHHEX oboaouex
yMenbmainTed, HanGonbmumu
pajguycamMu obAaganT aTOMB
LIENOYHBIX METAJIIOB, 1eM MeHb-
1Ie Pajiiyc ATOMA, TEM OOJIBINE
JHepPrUd HMOHWUBALMU, 2 4eM
Sonbure paguyc aATOMa, TEM
Mefbiie 3Heprdya HOHH3AIIMH.
Tax Kax aTOMBI METAJLLIOB 00J1a-
AAOT HauBONBIIMME PaaMycamMa

ATOMOB, TO JLJIA HUX XapaK-
@ TepHB! B OCHOBHOM HUZKHE
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tO
3Ca + N, = Ca;N, {amrpun,
KANRIIHA)
3Ca% 5 ca?+ 2
1N, + 68 - 2N
Ca® — BoccranormTENS
N, — OKHCIUTEND

Ca + 2C = CaC, (kapbun

Kanbunﬁ)
Ca®— Ca'® + 2e
2C + 26 - 207!

Ca® — BoccramoBUTENS
CY — oxucaurenn

C poJolt ak THBHO PEATHPYIOT

UIeAOYHbIe U HIENOUHOIEMEeNb-
Hble METaJIbL.

2Na + 2H,0 = 2NaOH + H,T

2 Na” — Na' + 1&

1] 28 + 26 - H,

Na® ~ BoceragoBuTEn

H' — okucamrens

C yBenwuenmeM anredpai-
YecKOro 3HAUeH#uA CTAHJAPTHO-
ro BJ‘IEI\TDO,I(HOI‘O MOTEHH AN
meranta E® B pagy nanpasenni
CTIOCOOHOCTE METANNA Pearupo-
BATE C BOJOU ymeublnaeTcd. Tak,
Heses30 pearuvpyer ¢ BOJOH TONAb-
KO NPW 0YeHb BHICOKOH TeMIe-
paType:

3Fe + 4H,0 = Fe,0, + 4H,7T

packa- nap

nexHOe

Fe’ — Fe'? + 28

Fe® — Fe™d + 3¢

OKHCIeHNE

2H™ + 2¢ —» H,

BOCCTAHOBICHUE

Fe® — roccranoruTenn

H™ — oxueaurens

®



MeTanApL ¢ HONFGIKHTENBHBIM

TPOAHOIC TNOTEHIIHAJAA, TO eCThb
CTOSLHE NTOCTe BOgOPOJa B DARY
. HATIDAMKeHWH, He PearHpyroT ¢
BOAOH.

XapaxkTepHH DPeaKINUH Me-
TAJJ0B C KMCJIGTAMH. METaJIJIbI
¢ OTpUIaTeALHBIM 3HaueHHeM B
BBITECHSIOT BOJOPOJ M3 PACTRO-
pos HCI, H,80,, H;PO, u 7. 4.

2A1 + 6HC1 - 2AIC; + 3H,T

2| Al - AI"3 + 3e

3| 2H" + 26— H,

Al® — BoccTanoBHTENE

H' - okucanTens

MeTann ¢ MeHBIIHM 3Hade-
uueM E BLITECHAeT MeTaml ¢
GOJBIIMM IHAYEHHEM E° H3 pa-
CTBOPOE COMeii:

Fe + CuS0, = FeS0, + Cu

1 Fe® » Fe™® + 2¢

1 Cu™ + 26— Cu®

Fe” — RoccTaHeBHTENE

Cu™? — oxucamrens

BaxHelimine coefUHeHHH
KaNbIHA, [MOJyYaeMble B NPO-
MLIIIIEHHOCTH, HX XEMUYeCcKHe
CBOMCTBA H cIOCOOEI ITONYIERHA.

Oxeng xanviua Ca0O maswi-
BATOT HETAlleHOW N3BecThK. Ero
MOAYYA0T 00KArOM H3BECTHAKA
€CaCO,; — Cal + €O, npu Tem-
nepatype 2000°C. Orcup xanb-
ua obragaeT cBOMCTBAME OCHOB-
HOTO OKCHAA:

a} pearmpyeT C BOHOH ¢ BLI-
reneHreM BOTBITOTO KOMUYeCTRA
TETLIOTEL:

Ca0 + H,0 = Ca(OH),
@ (rammenas U3BeCTE).

{ SHAYeHHA JHeprad HOHHIALHH
3HavYeHHeM CTaHIapTHOTO aNnekK- I
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W CPOJCTBA K 3JeKTpoHy. CsBoO-
BOJHLIE METAJIB! TPOSBASIOT He-
KITIOTHTETHHO BOCCTAHOBHTEL-
Hble CBOMCTRA.

3) MeTanns c6pa3yOT OKCH-

JBI, HallpuMep:

2Fe + 0, = 2Fe0

2| Fe’ - Fe' + 28

110, + 46 — 2072

Fe® — BoccTanoBuTens

0, — orucaAuTERD

C BOMODOZOM pPearmpymoT
TOJBKO IOENOUYHBIE H UIeJOYHO-
3eMenLERIe MeTAJnn, obpasys

TUAPRIEL:

2Na + H, = 2NaH

2| Na® - Na™ + 1é

11 H, + 28 —» 2H"

Na’ ~ BoccraHOBRTERL

H, - oxucnurens

MeTaninsl peaTUPYIOT ¢ TAN0-
reHam#, 06pa’yd TaJIOTeHHLLL, C
cepolt — cyapdulbl, ¢ A30TOM —
HUTPHALI, ¢ YIJEPOAOM — Kap-

HABY.

Mg + Cl, =
Ma!‘HH.ﬂ)

1 Mg® - Mg™® + 2¢

1} Cl, + 28 - 2C1°

Mg® — BoccramesuTens

Cl, — orucnuTEN D
tD
= MgS (cynesthun

MgCl, (xaopug

1| Mg” - Mg + 26
18+ 2 —» 8?2

Mg® — BoccTanoBHTEND
8% — ormenuTeND

®



§) pearHpyer ¢ KHCIOTAMY,
obpasys conb 1 BOAY:

Ca0 + 2HC = CaCl, + H,0

CaO + 2H' = Ca®" + H,0

B) pearupyeT ¢ KHCJAOTHEIMH
OKCHAAMU ¢ cOPA3OBAHMEM COMH:

Ca0 + CO, = CaCOy4

F'mapoxcuag waabsnma Ca-
. (OH), npuMensaeTca B BHAE Pa-
HIeHOH WM3BECTH, H3BECTKOBOTGC
MOJIOKA H H3BECTKOBOH BOMBLI.

HagecTKOROE MONOKO — 3TO
B3BeCh, 0OpasoRaHian OpH cMe-
IMHUBAHUM H30RITKA raimeHoit
H3BECTH C BOIOH.

HazpecTkoBag BOJAa — HOpO-
3pAYHBIE PACTEOD, NONYYEHHBI
Np# PUABTPOBAHWH H3BECTKOBO-
ro MoJsioka. Menonbsayerca B Ja-
GopaTopun ansa obHapVIKeHHs
okcuga yraepoma (IV).

Ca(0OH), + CO, = CaCO,l + H,O

IIpu gnrATensHOM OPONIYCKA-
nuy oxkcHua yraepopa (IV) pa-
CTBOP CTAHOBUTCH MPO3PAYHEIM,
Tak Kak obGpasyercs KHcJIad
COJIb, PACTBOPHMASA B BOJE:
CaCO; + CO, + Hy0 = Ca(HCO,),

Ecnn monyaenHslil mpoapa-
KLt pacTsop rEApoxapboHATA
KaJulsl HATDPeTE, TO CHORA IIPO-
HCXOAUT NOMYTHENHE, TaKk Kax
BrinagaeT ocagok CaCOy:
Ca(HCO,),= CaCO,l+H,0+-
co,"

I'HIIC

PaznuuyanT cHeayiIiie
BUABI PHICA! TPHPOIHLIH
CaS0,+2H,0, xxeHnIlt
{Ca30,), - H,0, Gessonyntit
CaS0,, MeHb (RONYBOAHLIN)
runce, win aaedactp, (CaS0,), -
H,0 moaydaroT IpH HarpesaHHy
npupogHoro runca go 180°C.

2(CaS0, (npupoAHEL rHIC) -
2H,01 — (CaB0,), (KmeHwbll
runc) - H,0 + 3H,0T

Ecau cmemmaTr mOpOIHOK
FAEHOTO TUIICA ¢ BOROH, To 06-
PABYETCA IOJYHKHUIKAHA ILIACTH-
yecKad Macca, KoTopas ObICTpO
TBepaeer. Ilponecc sareepaesa-
HUA 00BACHAETCH IPHCOEIHHE-
HYEM BOABL:

{Cals0,),-H,0 + 3H,0 -
2[Cas80, - 2H,0]

B meguiuuae aro CBOHCTEO
KCIIOJB3YIOT AJIA HAKJIAbIBAHIA
TUMCOBLIX HOBAZOK.

Ecny HOPUpPOAHBE THIC
Ca80, - 2H,0 marpesarte npu Oo-
Jee BBICOKOH TeMIepaType, TO
BBIZICNSAETCA BCA BOJAS

— 180
CaS0, - 2H,0 — Ca80, + 2H.0
Otpasorarumniics GespoaubIN
rune CaSO, yxe He cmocober
TPHUCOBIMHATL BOAY, i [T03TOMY
@rc HA3BANK MEPTBLIM THIICOM.
Tlof #ecTROCTLIO BOALI [TOHHU-
MateT CBORCTBRO [IPUPOAHON BOIHI,
OnpeRenrsieMoe TDUCYTCTBHEM B
Hel B OCHOBHOM PacTBODEHHLIX
conelt KarbLIMA M MarHus.
YorpaHeHue JKeCTKOCTH 0C-
HOBAHO Ha IIepeBoJe HOHORB KaJL--
s Ca®” u marmus Mg®
W3 PACTBOPA B 0CAJDK, @
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HNagecTKOBBLIT MeTOH:

Ca(HCO), + Ca(0H),
CaCO,l + 2H,0

Ca’ + 2HCO; + Ca*”
20H™ = 2CaC0,l + 2,0

Harpouwrrit metoq:

Ca(HCO,), + 2NaOH
CaCO,l + Na,CO, + 2H,0

Ca®" + 2HCO, + 20H =
CaCO, + CO,T + 2H,0

Co/10BBI MEeTO.:

Ca(HCO,), + Na,CO, =
CaCO,l + 2NaHCO,

Ca*' + CO,*" = CaCO,

CaS0, + Na,£0, = CaCO,l
+ Na,50,

Ca® + CO,* = CaCo0,

dochaTaBIl MeTON:

CaS0, + 2Na,PO,
Ca3(P0§}2 + 3Na,S0,

3Ca’" + 2P0, = Cay(PQ,),

+

I
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AJIOMHHHHA

1) Tlonomenve B MEPHOIH-
qecko# cucreMe anementor 1.1,
Menpmeneesa, cTpoeHue aToma,
BAJICHTHOCTh, CTEIeHL OKHCJe-
HUA.

2) XvMnuyeckHe cBOHCTBA
ATIOMUHUSA 110 OTHOMIEHUIO!

a) K TPOCTBIM BenlecTRaMm (2
pearilHu};

6) K CHOMKHLIM BelecTBaM (3
PeaxkIuu).

Amomunnix Al Haxogurcsa B
TPETHEM MEePHoAe, TPETheH Ipyn-
Ile, TAABHON MOATDYIINE TepHo
AUYecKol cucreMul. Ero mopaz-
KOBBIH HOMeD paBeH 13. JJeKT-
POHHAA KOHMUIVPALHA 4TOME
15%25%2p%3523p®. BaexTponno-
rpadhHyeckas GopMyia BHeNTHe-
TO 3MEETPOHHOTO CROH

3s \ 3p /

AMOMHMHUH UMeeT IMOCTOAH-
HY10 BafgeHTHocTh III, B coenn-
HEHHAX HPOABIAET CTeleHb
oKUCHenua +3.

2} AnomMupuit — oamm u3
CAMBIX AKTHBHBIX METAJIOB, TO
€CTh ABJNAETCA CAJBHEIM BOCCTa-
HoBHTeneM. IIo aKTHBRHOCTH OH
YCTYIAET JAMIIL HIENOUYHEIM ¥
IIeNOYHO36MEILHBIM METALIAM.

a) AXIOMHHHKI oKHCHgeTeA
KHCIOPOAOM BOZ/IYXA YIKEe IpH
o0BITHOM Temmeparype. B pe-
3yJAETaTe 0Gpa3yeTcd oueHh IIOT-
Has, TOHKASA 3aIUTHAS OKCHI-

Had MIeHKa, KOTOpad Tac-
@ CHBHUDYeT ANIOMHHNIH.
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B KOHIEeHTPHPOBAHELIX a30T-
HOH M CEPHOH KHCIOTAX HA XO-
JNoge ANOMHHHA IACCHBHDYET-
ca. C IpyrUMU KHCIOTAMY AJ10-
MHHHH JAerKO B3AMMONEHCTEYET,
BEITECHAA BOOPOA:

2Al + 6HCI = 2AICI, + 3H,T

PasGasrennaa asorHad Kuc-
NOTA, PEATHDYA C ANIOMHHHEM,
BOCCTANABNIUBALTCS A0 OKCHAA
azora {(II):

Al + 4HNO, =

NOT + 2H,0

11 A 5 AI™® + 3e

YN+ 8 5 N,

Al” — BoceranoBuTens

N*® - orwmeamrens

B oTauu#e oT MENOYHBIX H

IMeNOYHO3EMENEHEIX METANI0B,
ATIOMHHHH IIPOABNALT aMGoTep-
HLIe CBOHCTBA, BR3AUMONEHCTRYSA
C PACTROPOM THENOYN:

2Al + 6NaOH + 6H,0

2Na;[Al(OH)s] + 3H,T

2l AIY — Al + 3e

3 2H' + 28> H,

Al° — noccranopuTens

H' — oxHeAUTEND

AI(NOy); +

ANOMUHEHE BOCCTAHABIHBA-
eT MHOTHe MeTAaJNLI M3 HX OK-
CHJAOR!

tO

3Fed0,; — 8Al = 4A1,0; + 9Fe



CXOJCTBO M OTJIMYHE
CBOVICTE 2. IEMEHTOB

TRAABHON H NOBOYHOMR
IHOATPYMIILI 1 TPYHIIEIL

DIIeKTPOHHEBIE CXeMBI ATOMOB
Kanua M Megu:

K 1s%2s%2p°3s%3p4s%;

Cu 1s5%2s22p“3s%3p®3d'%4st.

Kaxuit — aneMeHTt riaBHON
MOATPYIINE, MEOb — 3JIEMEHT 110~
foUHOH MOATPYNNL. ¥ Kanua u
MeAu OAHNHAKOBOE CTPOEHUE
BHELITHET0 JIEKTPOHHOTO CJIO —
1 3JIeKTPOH Ha YeTBEPTOM 3NeK-
TPOHHOM CJI08. OTO MeTaNNs,
BoccraHoBuTean. Ho merasiiabl
MOOOMHEBIX IOLATPYILI IPOABIMIOT
fonee caabble BOCCTAHOBUTEME-
HBIE CBOHCTBA, YeM METAJJbl
TAABHBIX DOATPYHI. JT0 00BAC-
HASTCH TeM, UTO OPH 3al0aHe-
HEH d-opbuTranei MpeJBHEITHE-
T'0 HIeKTPOHHOTC YPOBHA IIPOHC-
XOOHT YMeHbIIeHHe DPAXHyCa
aTOMOB TIO CPABHEHHUIO C MeTal-
IaM¥ TA4BHLIX HOXrpynnm, o
QNEKTPOHBT BHEIITHETO BIEKTPOH-
HOTQ YPOBHA CHJIbHEe HPUTACH-
BaloTcA K aapy. Kanuit — akTus-
HBIH MENOUHON MEeTAMI, MeAb —
HEAKTHUBHBIH MeTAaJNI.

| 4A1 + 30, = 2A1,0,
| 4] Al > AI'* + 3¢
| 3l0, + 46 - 2077
AnoMEHUIT pearupyer co
| MHOTHMH HEMeTaJdlaMH:
| 241+ 3Cl, = 2AlCI,
| 20 Al 5 Al"® + 3e
| 31Cl, + 26> 2C1°
6) Ecniu CHATL OKCHAHYH
I [LIEHKY, 70O aNIOMUARKE [IPOABIS-
| e TIPUCYUIYIO €My XHMHYec-
| ®yio akTuBHOCTE.
I Ecan norpysurhs adlOMHHH-
I BYI0 HJIACTHHKY B PACTBOD. COJTH
PTVTH ¥ IDOIADANATE NOBEDX-
I HOCTH MAACTHHKHA, TO B OTOM
| Mecre amoMmnHuMi BRITECHAET M3
| pacTBOpa conu pryTh M 0bpasy-
eT ¢ Hell cinaB amaneramy. Ha
aManLrMPOBAHHON IOBEPXROCTH
I OKCHHAHA IIeHKA He YAepIKUBa-
eted. [Ipn sHeceruU 9Toi Maac-
| TvEKYM B BOAY AmHOMUHMI BhI-
TECHAET BOJOPOZ W3 BOIBI:
2Al + 6H,0 = 2A1{0H), + 3H,T
2| Al — A + 3¢
3/ 2H” + 2¢ —» H,
Al® — poceraHoBuTEND
H* — oxyeanTens

B KOHIeHTPAPOBAHHBIX A30T-
HOM ¥ CEPHOI KHCJIOTaX da Xo-
noAe ANIOMUHHKE TacCHBUpPYeT-
¢, C ApyTHMU KUCTOTAMY &I10-
I MHHEHH JETKO B3aNMOAeHCTBYeT,
! BBEITECHAA BOAOPOL:

I 2Al + 6H,0 = 2Al(OH), + 3H2T
2/ A1° — AI®* + 3¢

I 3 2H' + 2¢ - H,

| AI°- Boccranonurens

| H' - oxucarress

|

I

I
I
|
|
|
X
I

®
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CBO¥ICTBA MEIH

dusunecrue caoiicmsa. Me-
TANJ KPACHOBATOrO LIBETA, TEM-
mepatrypa nnasnesus 1083°C,
nrorHocts 11,3 r/em®; ouens
XODPOLUKE [POBOAHKMK Telna M
PIEKTPHYECKOTO TOKA.

XumuueckHue cBoiicTsa. [ipn
HATPEBAHUH PEATHDYET ¢ KHCJIO-
poxoM, cepolt, ranoreHaMu.

2Cu + 0, = 2Cu0

Cu+8=CuS

Cu + Cl, = CuCl,

Meznr B pAAy HaAODAMEHUH
HAXOAWTCA [paBee BOAOPOAA,
TO3TOMY He PearupyeT ¢ KHCII0-
TAMH ¢ BBIZENCHUEM BOLOPONA.
Ho npw Harpesannn MeRb Dea-
FHPYET ¢ KOHLEHTPUPOBAHHOHN
CepHO# M a30THOW KUCJIOTAMY,
IIPOSBJIAR BOCCTAHOBRUTENLHEBIE
cBOMCTRA:

Cu + 2H,50, = CuS0O, +
80,T + 2H,0

Cu + 4HNO,; = Cu(NO,), +
2NO,T + 2H,0

3agaua. [lonyuure Meas: 1)
IHPOMETANNYPIHIECKHM MeTO-
noM, 2) rHApOMeTalNypriuuec-
KUM MeToOM, 3) 3IeKTpoMeTa -
NYPrUYeCKHM MeTOOM,

tO
1. Cu,0 + C = 2Cu + COT
tO
Cu,0Q + CO = 2Cu + CO,T

2. Cu0-+ H,50, = CuS0, + H,0
CuS0, + Fe = Cu + FeS0,

1. TOK

3. 2CuS0, + 2H,0 — 2Cu + 0,7
+ 2H,S0,

O

CIIOCOBHOCTH
COETVHEHHI METH (II)

Eeau x pacTBOpY cyiandara
mead (11} npuants pacrsop am-
MHaKa, TO Buinagaer Poaydo#
0Ca0K OCHOBHOM CONMM, KOTOPBIH
JMEeTKO pacTBOPAETCA B HabHITKE
aMMHNAKA, OKPAITNBAA HKUAKOCTE
B HHTEGHCHBHLIN CHHHI IIBET.
CuS0, + 4ANH, = [Cu(NH;),]S0,
Cu®" + 4NH, = [Cu{NH,),]*



| Xumuneckue cgoiicmea:

1 1. oxecrpa meau (11)

] 2. rupporenpa mexn (I1)

OTBET TIOATRBEPAMTE COOTBET-

] CTBYKWIOUMHE VDaBHEHWUAMH pe-

1 AKIIUH.

i 1. Oxenp mengu (II) Cud —

[ QCHOBHOW OKCHJI, B BOJE Hepa-
CTBODHM; PEATMPYET € KHCJI0TA-

l MU C OﬁpaEOBaHHEM COJTH U

f BOIBI, cuocofeH BOCCTaHARBJIM-

| athen go Megm:

[ CuO + 2HC] = CuCl, + H20
l 3Cu0 + 2NH, = N,T + 3Cu
+ 3H,0 -

! 2. Tupporcug megu (II)
| Cu(OH), — mepacTBOpEMOE B
; BOJE OCHOBaHMWE; pasnaraerca
| [IPH HArpeRaHWY, BIauMoel-

CTBYET C KHCIHOTaMH C 06])330-
} BaHHEM CONH M BOIBI.

. t°

| Cu(OH), = Cu0 + H,0
*} Cu(OH), + 2HNQ, =
| = Cu(NO,), + 2H,0
I Cu(0H), + 2H" = Cu*" + 2H,0
I

I'maporcun meau (IT) pactso-
| paerca B ammuare ¢ 06pasoBAHIK-
| eM TemMuoO-CHHETO PacTROpa, CO-

| AePIATIETO MORLT [Cu(NH,),I*
Cu(OH), +4NH,=[Cu(NH,),j(OH),

|
|
|
I
|
|
|
|
|
|
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III. OPTAHNYECKAJd XUMHUA

1. YIJIEBOTOPOIBI

T'ubpugusanusa — 370 cMme-
UINBaHIE BANeHTHEIX 2JIEKTPOH-
HBIX 00.1AKOB # 00pasoBanue Ka-
TECTBEHHO HOBLIX, DABHOIIEHHAIX
ruOPHAHEBIX BANEHTHBIX 27E€KT-
POHHLIX 0BIAKOB.

¥ aToMa yIyiepona B BO30VIK-
OeHHOM COCTOSHHY 4 BaTeHTHBIX
5MeKTPOHA

K
2s

T
2p

Q¥ HePaBHOTIEHHET! $-HIeK-,

TpoH chepuueckoil GOpPMBI, P-
BAEKTPOHLM WMeIT GOpMYy
BOCLMEDKM W HATPARJIEHEl IO
ocAM X, V, Z.

[Ipy 0OPA3OBAHEN XMMUYEC-
KMX CBABEH yV aToMa yriepoga
TPOHCXOANUT THOpuAMzauua. B
3ABUCHMOCTH OT BHAA THOPHIH-
Zandri aTOMBI YINIEpOZa MOTYT
HAXOAUTLCHA B TPEX BANEHTHBIX
COCTOAHUAK:

I BasrerTHOR CocTOAHKE, [na
HEro XapakTepHa Sp°-rub-
pumnzanud. B cayuae sp?-

H H
H
H H
\ o/
C=C
VA A
H H
IATHIEH
H
H
M-CBHA3D

OnN 06pa3vIoT Ha [TOCKOCTH
TPW CHIMa-cBA3H. YeTseprasn
CBH3b C COCERHUM aTOMOM yrJe-
pofa obpasyercs B NepOeHANKY-
AAPHOH INOCKOCTH ZBYMSA p-
AMeKTPOHAME, KOTOPEIE He yda-
CTBOBANM B rubpuansanuu., Tak
obpaszyeTcs STHJIEH H eT) FOMO-
Jory ¢ obmet gopmynoit C H, .

II1 BaneHTHOS COCTOAHME — SP-
rubpaAarsanuda. B cinyuae sp-
rubprIMAaTEY 00DPASYIOTCA ABA
rubpaIHEIX 00JIaKa, KOTOpLIe
JeaT Ha GCeBOH JMHMU, COC/H-
HAIOIIEH AApA OBYX AaTOMOB [OA
yraom 180°. Oun 66pasvioT aBe
CUTMA-CBA3IY 110 OCEBOH JHHNM
— ¢ BOAOPONOM W YIJepo-
oM. Z2p-dNeKTpPOHa, KOTO- @
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PhIe He YUACTBOBAIH B IHODHTH-
3anMu, obpasyT ¢ cocelHHM
ATOMOM YIJIEPOAA ABE T-CBASH B
HBYX B3AMMHAONEPHeHINKYIAD-
HEIX ILIOCKOCTAX. Tak ofipasyer-
¢S AUETHJIEH M ero roMOJOTH C
obmreit dopmynoit C H, o,

H c C H

id

[s3

H H

H—C=C—H
alleTRJIeH

I
I
I
I
I
|
I
|
I
|
l
I
I
|
I
|
|
|
|

I
I
|
|
I
I
|
|
I
|
|
|
I
|
|
|
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rubpransanuu obpasyercHd ue-
TEIpE MMGPUAHBIX 06JIaKa, KOTO-
pEI€ HANPARNEESI U3 LEHTPA TET-
paojgpa K ere BepuimHam. Yron
MEXAY 0CAMYI MrIOPHAHBIX 3JeK-
TPOHHEIX 00/1aK0E OKA3LIEAETCH
pasmbiv 109°28» . Tak ofpazyer-
CA METAR W ero FOMOJIOTH — aj-

kanp ¢ obwmwe# dopmynoi
CnH2n+2'
H
H
H
MeTaH

AJNKaHBI B IPOCTPAHCTEE HMeE-
0T 3Ur3arcobpasHoe CTPOEHKE —
9TO PAJN TeTPAADOB, COSAWUHEH-
HBIX CBOHMMH BepPIIHHAMHI

H

H

| 51 H

H H

11 BaneHTHOE COCTOAHHE --
sp*-rubpuanaanug. Fcmu npo-
HCXOUT SP -THOpUAN3AIHA, TO
obpazyeTca TPA r’HOPUAHBIX Ba-
JeHTHEIX 00JMAaKa, KOTOPEIE Je-
MAT Ha [JIOCKOCTH NOJ YIVIOM

120°,
®



METAH

1) amexTPOHHOE U IIPOCTPaH-
CTREHHOE CTPOSHME MOTeKYIRL; 2)
OCHOBHEIE XMWYeCKHe CBOHCTBA,

I
I
|
|

HOTBEPME UX COOTRETCTEYIOmH- |
MH YpaBHeHHMAMH peakuui (He ]

MeHee Tpex peaxmuii).

H H

1) Bee CBASH KOBaJeHTHEIE,
ToONApHLIE, CHPMA-CBA3K. B npo-
CTpPaHCTBe MOJEKyJa MeTaHa
UMEET TeTpasipIiecKoe CTpOe-
Hue. ¥riepoa HaXoAUTCA B nep-
BOM BATEHTHOM COCTOAHUH, TO
€0Th IPOACXOAAT SP2-THOPHAUAA-
nud. Cymaccrk sp’-rubpuimsa-
UuH 3aKJIOUAETCH B CMeNIMBa-
HUH BAJEHTHBIX JM€KTPOHHBIX
ofiraxos 1-s 1 8-p m ofpasosaruy
4 xaveCTBEHHO HOBBIX THODHAHLIX
BAJNTEHTHBIX BAE€KTPOHHBIX obna-
KOB, KOTOpHEIe HAMPABIEHBl M3
IIeHTpa TeTPas/pa K ero Beplu-
HaMm. OHE 06pasyiT 46-cBA3U C

aToMamu BOJODPOaA.
2) MeTan — XUMHYECKH Ma-
NOaKTURAOE BemectBo. Haubo-
Jlee XapaKTepHB! DeaKiluH

@ JGaMOCHTeHAA.

I
|
|
I
I
I
|
I
I
I
I
I

t

I

I
I
I
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3THIEH

1) apexTpOEHCE M IPOCTPAH-
CTBEHHOE CTPOCEHE MOJNEKYILL;
2) OCHOBHEIE XUMUYECKHE CBOM-
CTRA, IOATBEPNE COOTBETCTBYIO-
WIAMK YPABHEHUAMH peaKnuit
(5 pearumii).

H H
H:C=:C:H

1) AroMEl yritepoa HaXOaAT-
€5 BO BTODPOM BANEHTHOM COCTO-
auun (sp’-rubpuamsanus). B
DPEe3VJIRTATE HA ILJIOCKOCTH 0
yraom 120° oGpasyioTreda Tpu
rubpHAREIX 00J1aKA, KOTODHE
ofipa3yT TPH CHrMa-ceA3H €
YIREPO4OM ¥ JBYMSA ATOMaMH
BOfOpORa. P-anerTpoH, KOTODEIH
He YYACTEGBAJ B 'HODHAH3ATHH,
ofpasyer B IepPIeHARKYIApHON
MAOCKOCTH M-CBABH ¢ P-3NeKTPo-
HOM COCEAHET0 ATOMA YIAEDOs.
Tax obpasyerca gBofHasA CBARL
MeXZy aroMaMu yraepoga. Mo-
JeKyNa HMeeT MJOCKOCTHOR
CTPOSHHE,

H.© o, H

g

o
H H

2) Atunen — XUMUUSCKH aKk-
THBHOE BEIecTBO. TaK KAK B
MOJEKYNIe MeXAYy aToMaMK yr-
Jeposla MMeeTcA JNBOHHAH
CBA3b, TO OJHA U2 HHX — T~ @



CBA3L — MEHee HPOUHAH, NErko
pasprIBaeTcd, ¥ IO MecTy pas-
PLIBA T-CBA3H MPOUCXOTUT ITPH-
coeAiNHeHNe, OKUCIeHRAS, TOJIH-
MepH3A U MOJEKY.

| XAopUpoBaHNE — DETHAS De-
AKIHA 10 CBODORIO-PAFHKANILHO-
my mexauuamy H.H. Cemenosa.

Cl:Ci—»Cl- +Cl.
3apOKAEHKE ENHN

CH, + Cl+ — +CH, + HCI
- CH, + Cl, — CH,CI + Cl-
«Cl + CH,Cl ~ - CH,Cl + HCI
+CH,C1 + Cl, — CH,C, + Cl»
+Cl + CH,Cl, — CHCl, + HC!
+CHCI, + Cl, — CHCI, + Cl
pasBUTHE TEIU

Cl: +Cl- = Cl,
06DBIE EnH

H,0 +H—C—NO,

H  awutpomeran
9Ta peaKkiyd BIepBBIE GLIIA
onucaxa M.W. KorosanosbiM.
Pasnoxenve Opy Harpepa-

<400°

pexunr 2CH, — C,H, + 3H,
—500°

wpoans CH, — C + 2H,

=

=

T'openne CH,+20,—C0,+ 2H,0

®



TajloresnpoBanme: | i
H—-C-C-H+H—0H ———
HH N/
F
H—-C-C-—-H+Br—Br ——
HH
HH L
[l H—C—C—H (0KHch aTHIeHa)
H—C—C—H (1, 2-gubpomaran) I
I OH OH
Br Br
I[IpoucxoxuT obeciiedyHBa- l'openue:

tO
C,H, + 30, — 2CO, + 21,0

e OpoMHOH BOABI. JTO Kate-
CTBeHHAs PeaKlusa Ha Henpe-
JeJLHEBIe COBTHHEHHUA.

I'sapupoBanue:

l

|

|

|

l

|

|

|

|

l

|

|

|

|

i

I

fH |

i Pt, t° |

H—C=C—H+H, —— |
& '

H—C—C—H (aran) |

|

I

|

|

i

I

I

|

|

|

i

l

!
HH

THapoTaIorTeHHPOBAHKE
HH
L
H—C=C—H+H—Br——
HH
F

i
|

H—-C—C—H (fpomaran)
I

|
H Br

O



ATETHJAEHOBBIMHU | TugpaTanua:

¥TAEBOIOPOABI I
| HH
ATeTHIEHOBBIMH HASEIBAIOT- | H,80,, 0°
¢H yraesogopoasnt, B mojiexynax | H—C=C—-H+HOH ———
KOTODHX HMeeTcH TpPOHHAA |
CBAZE MEKIY aTOMAME yraepo- | HH

a. Obmas GopMyJIa alleTHISHO- P
BBIX yTaepofopofor (ankwHoB):  H— C C H (stanon)
CnH2n—2
H OH
- Crpykrypuble hopMYIEI

Bcex nm3omepos coctaBa CH,. 91y peakI U0 oTKpeIT A.M.

2y CHy Byrnepos, ¥ oHa HcOoOABIYETCH
HC=C-CH,—CH,—CH, 71 TIPOMBIULTEHHOTC TIONYIeHHA

Oxucnenne:

ITUNEH JeTKO OKHCAAETCS.
Eenu sTuneH NPONYCKATL Yepes
HC=C-~CH-CH, pACTBOp TepMaHraHaTa Kalwuda,

1 To OB OfeCl{BeTHTCA., DTa peak-

H,C—C=C—CH,~CH,

|
|
|
I
|
neHTUH-1 | STHJIOBOIO CTIRPTA.
|
|
NeHTHH-2 |
|

CH, | A BCIONB3YETCA ANA OTAUYUA
coeIuHERRI
H H
KMnO,,

I— C C H+[0] ———

HH
N

H—C—C—H (oxuch stuniena)

\/

Owruch 9THIEHA — HETTPOYHOE
EelIeCTBO, KHBCIOPOAHLIR MOC-
THK DA3DPLIBAETCH M I[PHCOESIE-
HAeTCH BOAA, B peayawpTare ofpa-

3-meTunbyrun-1 : *}npenenbﬂmx H HemnpeielLuLIX
|
|
l
I
I
|
|
i
I
|
|
|
| ayerca srunen-ramxons:
|
|

®



XHUMHAYECKHE CBOHCTBA
YTJEBOOOPOIOB

XuMuyecKHe CBOHMCTBa, Xa-
PaKTepHEIe I8 YIJEBOJ0POIOB,
COIePANIAXCA B MOMEKYIAX! a)
TPOCTHIG CBA3H; 6) KPaTHBIE CRA-
an.

) AJKaHBl COHEDPIKAT Ipo-
CThle CBA3ZH MEMIY aTOMaMH
yraepozga. [1a HHX xapaKkTepHbL
PeAKIINM 3aMEeUTeHHs, OHU TPY -
HO OKHCJAANOTCA, He obecuBevn-
BalT PACTROP IEPMAHTAHATA Ka-
JHs. _

Hanpumep: rajoreHpoBanue
MeTaHa o AelfiCTBHEM CBeTa

H
| - hv
H—C--H+Cl, ——
|
H
H
l
H—C—Cl+HCl xnopmeran
|
H
Cl
I hv
H—C—H+Cl, ——
i
H
Cl

H—C—Cl+HCl guxnopmeran

l
H

©
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%'e

H.J’Iﬂ 2THJEeHa H alleTHJeHa
XapaKTePHBL PEAKIIHY I[IDHCOEa-
HEHHS M OKHCJIeHUA, TAK KAaK
OHH COAep:KaT ABOWHYIO U TDOI-
HYIO) CBA3H.

CH, = CH, + Br, —
CH,—CH, (1, 2-gubpomaran)
[

Br Br

CH, = CH, + 2Br, —

Br Br
.
H—CH,~C—H, (1, 1, 2, 2-
| | werpabpomaran)
Br Br

Ecau ycaoBHO 0003HAYUTE
OKHCAATENE 2TOMOM KHCIIOPOJA,
TO

CH, = CH, + [O] + H,0 —

CH,—CH, (aTnneHPﬂnudnb)

OH OH
KMn0,

CH=CH + 4[0] —

0
//
C-—0H (maBenesas
| KHKCJI0Ta)
C—0OH
A\

8}

IIpu srOM pacTBOp HmepMan-
rasata KaJnda obecuBeqi-
BAGTCAH. @



T'uapupoBaHme:

P, U
CH,=CH, + H, -» CH,;~CH;,

Pt, t"
CH=CH + 2H, —» CH,-CH,

T'agporanorennposanue:
CH,=CH,+HBr—CH,;—CH,Br

=

Cl-C-—-H+Cl,

L‘E}—-O—-C'J

1

— 0

Ci—C—CI+HCl rpuxmopMeran

(6pomaTaH) | {xnopodopm)
H
CH=CH + HBr — CH, = CHBr |
(OpPOMECTEIH BHHHMI) | Ci
| i hv
Tlonumepnsanmsa: Cl—C—H+Cl, —
X t”, KHT. AR, i
CH, = CH, > (-CH,—CH,—), | Cl
(ronuoTHIEH) |
Cl

Juneiigada noauMepu3als

aleTUneHa:

CH=CH+CH=CH—-CH,=CH-C ~CH |

(BUHHIAILETUISH)

ITuxknvyeckad TORUMEpPH3A- k

MUA alleTHIeHa:

3C,H, - C,H,

|

l Cl—C—CH+HCI rerpaxnopmerar

|
|

I Meras ropur:
tD
CH, + 20, —» CO*T + 2H,0 + @

| 6) 9runen C,H, ropur, ®o B

| OTIATIE OT ITAKA, CRETAUIMMCHA
ITaMeHeM, TAK KaK MMeeT [I0REI-

| IIeHHOE COAEPIKAKe VIIepoia:

| t°

| C,H, +302~—)2COT+2H20

| Agerunes C,H, ropwr Kori-
THILUM [L1AMEHEM, TAK KaK HMe-

I eT HONLIIOH NMpOUEHT Yraepoaa

| & monexye:

I tﬂ

| 2H2 + 50, = 4C0,T +

20
2H,0 @
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JAHEHOBBIE
¥TIEBOIOPOIEI

a) Oburas dopMyaa IHeHO-
BBIX yriaesojgopoaos C H,, ., rae
n > 3.

HanpuMep, nepesie TPH ro-
Monora HMeioT hopMysisi: C,H,,
C,H,, C.H,.

0) HOMEHKJATYRpa H cTpoe-
HUe;

1 2 3 4
CH,=CH-CH=CH,
oyragmen-1, 3

5 2 3 - 5
CH,=C~CH-CH,—CH;,
nmeuTagren-1, 2

1 2 3 4 5
CH,=CH-CH=CH~CH,
neuraguen-1, 3

1 2 3 4 5
CH,~CH-CH,—CH=CH,

l
|
l
|
|
l
:
|
|
|
|
|
2 |
I
I
|
l

MOTHMEPHI

Crpoenne MaRpOMOIBKY T

MaxpoMonexyasl DIOTHMePOB
HMeT pAZIWYIHYI0 TeoMeTpH-
Yeckyw opvy:

a) nuHelHyw (NONHMSTHIEH,

TOJUIPOTIHICH);

6) pasBeTBIeHIYI0 (KPaXMal,
TJIMKOTeH);

B) HPOCTpAHCTBEHHYIO (Byi-
KAHN3UPOBAHHEIN KayIyK).

ITomsnMepsl mMoryT HMerh
KPHCTAIIUYECKOe M aMopdHoe
crpoeHud. flog KpucTa/inuHo-
CTBIO NOHHMAOT YIOPAKOUYEHHOE
PacmoNoIKeHe MAKPOMOTEKYI.
AnMopdHoe cTpoeHHe XapaKTepK-
3YeTCH OTCYTCTEHEM VIIOPAAO-
YEHHOCTH.

Crocofbl MoTygeHUA

Honumeprl CHHTE3IUDPYIOT

menraguen-1, 4 | moaumepuzammel W TOMIKOH-

1 2 3 4 5
CH,~-CH=C=CH-CH,
neuTraguen-2, 3.

IIpaxTryeckoe 3HAYEHUE
HMET FAeHOBLIE, B MOJEKYIax
KOTOPHIX IBOINHEIE CBASU Daage-
JeHs TpocToit (oanHapHoil) eBa-
3p10. JT0; Gyragven — 1, 3 (xu-
runua) CH,=CH--CH=CH, u 2-
MernafyTazues — 1, 3 {(usoripen)
CHZ=C*(ETH=CH2

CH,

B) 0CO0EHHOCTH XUMHYECKHX'
CBOMCTE, IOATBEPAUE YDABHEHIH-
AMHK peakLiui ¢ BofopomoM, 6po-
MOM, BPOMOBOAODPOAOM.

OcoberHocTL IMCHOBEIX
@ YITEeBOHOPOHOB B TOM, YTO

————‘“——————————————-—‘?‘:-

JeHcaKel. Peakuya montuMepu-
34aLHME — 2T0 Npolece coelUHe-
HUA MOJeKyJs B DoJjiee KPYIIHEBIE
MOMEKYJIbI,

l \
X
v
#CH- + CH, ! CH—

1
X

X

R:CH,;:CH:CH,:CH -

| |

X X

970 cBOBOIHO-PARHKAN b-
HBf MeXaHN3M.

®

LS
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| npucoesuHEHNe TPOUCXOXAT IO
| OHILAM HEMH, & MEXLY BTOPHIM
| H TPeThUM aTOMAMH YIJIEpoja
obpagyeTcs ABOHHaA CBABL:
H,C=CH~-CH=CH, + H, —»
| CH; —CH=CH~CH, tyTen-2
CH,=CH-CH=CH, + Br, —
| CH,Br-CH=CH-CH,Br
1, 4 — gubpombyTemn-2
[ CH,~=CH-CH=CH, + HBr -»
| CH,~CH=CH-CH,Br
| 1 - Gpombyren-2

I
|
|
I
I
|
|
l
|
I
|
|
I
I
I
|
|
i
|
l
|
|'
I
|
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BEH30J

JMEKTPOHHOE W NPOCTPAH-
CTBEHHOE€ CTPOeHHA

B fenzone Bce ATOMEBI yrie-
poJa HaXOoAATCH BO BTODOM Ba-
JIEHTHOM COCTOSHUH (Sp*-rubpu-
RHABAITUAY.

B pe3yneTaTe Ha ILIOCKOCTH
ofpasyoTcs TPE CUTMA-CBA3U C
ATOMAMHE YIUIepoJa ¥ BOZOPOIA.
IMMecrs P-2JEeKTPOHOB, KOTOPHE
He y4acTBOBAJIH B I'HOpHAK3a-
un, obpasyior obitee Gp-3nex-
TPOHHOE 06:1&}{0, KOTOpOe CTATH-
Baet GeHs3oJbLHoe KONLIO, Aeas
ero foJlee UPOYHBIM, TAK Kak B
pesyaALTATe NepeKpLIBANUSA BO3-
HUKAeT eJUHAsA JeJIOKAaNTN30BaH-
HaA MeCTH3IeKTPOHHAA T-CHCTe-
ma{dn+2=6,rmen=1).

SJIEI{TDOHHE[H LDJAOTHOCTE —-
CBA3H DABHOMEDHO paclpeesie-
Ha 10 BeceMy HHEKEJY, UTO IIPHUBO-
AAT K BBIpaBHEHHOCTH AIHMH CBA-

seit C—C(0,1397 um). Ognoszame- -

IOIeHHBIC 681130}1& Hé UMEIoT 130~
MepoB.

O,

3amaua. B xaxkom HanpaBie-
HUH TOHAeT peakIlua TOAYONA ¢
OGpOMOM: &) B NPHCYTCTBUM Ka-
Taausatopa; 0) Ipu oCBeIleHUH
cMecH BelnectB? Hannmure

| ypasrennsa peaxumii.

Pewernue.

a) B mpdcyTCTBUYM KaTaIu3a-
TOpAa 3aMelnleHHe NpoM3oijer B
DeH30JbHOM KOJIbIIE:

[
4]
fan
o =
+ 2
= - =
o
L . \g
I/C\l ) 5
<Q \aa k=
3-8 ¢
No W/ F
w e ]
o—o @
o T =+
‘s [
£l
(3]
o
[aa]
o
+
I T
Im(_)_(_)
m
7 \z
] <+ O

/1 .
HC
6 2
)
™.

HC

6) Ipy ocBeileRHH 3aMelIre-
HWEe HPOH30HAST B METHJILHOU
- rpymnmne:

hv
CsH.CH;+Br,=C,;H,CH,Br+HBr
ITO OO BACHASTCA BIAWMIILIM

BAUAHUEM BEHI0ABHOI0 KONbIIa
¥ 3aMeCcTHTEH.

®
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3amaua. IIpueeauTe IpumMe-
pPBI peakHuif, MOKASKIBAKILHAX
CXORCTRO DeH30MA: a) ¢ TpefeNb-
HEIMH YyTHAEeBOAODOAAMH; 0) ¢ He-
IpeebHEBIMI YTEBOSOPOAAMIL.
B yeM 3aRNI0OUAETCA PA3AMYLE
B NPOABNEHHN 0OIMX CROHCTE?

Petwenue, CxoieTso Densona
¢ IIpegelbHEIME YIJIeBOJ0DOAA-
MH — PEaKLINH 3aMEemjed;

ON
. -
3_5 &
N * E/O\S a
i) [ 3]
iz o= N\N_/ &
/N, & 97 ¢
I I o] ]
o O I3 = 8 o
NT/ ¢ U
Ui‘i’ 5 EN:
I \g-' p
g T =
& 7
o o
5.3 "
7R 3
3 O 3 0\5

Mo~
cH
e on

CXO,I[CTBO C Hempege b HBEMUA
YTAEBOAOPOAAMY — Dpeakiun
opyHcoeMHeu A (xnopa HIH BO-
fopoaa):

H G
a c H
HC/CH\cH e \c<
!Oi +3C]cucTH/l js
g = /
9 s d
BT o el
W
rerRcaxyop-
LIHEKJIOTEKCAaH

Peaknvy zamemenusa WOyT
y Bensosa Jerde, yeM v Ipeient-
HEIX YTAEBOJOPOAOE, 4 PEaKIU1

| IpUCco8AUITENs — TpY/Hee,
@ ueM y Herrpefe bHbLIX.

OcHOBHEIE XHMHUECKHE
CcBOICTBA.
Pearuuy 3aMellleHnA:

Fe
CgH; + Cl, - CH,Cl + HCI
XnopBensos

HaS0,
CglHg + H-0-NO, -C;H NG, +
H, HUTpobeH3OI

<

PEHHHHH IIPHCOEIMHEHUA:

NI, 7
CeH; + 3H, — C;H,,
HUKITOTeKCAH

CeH, + 3Cl, — CHCl,
PEKCAXNOPITAKIOTEKCAR

®
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3agaua. Hanuiwre ypasHe- | 3amaua. ¥ KaKEX K3 TpUBe-

HHNA XAMAYeCKEHX CHHTE30B, KC-

MOJIE3VA CXEMY:

KayayK
Senson

4
2 /" -
) aleTHIIEH 3
NIPUPOLHLL Tas3 < —
6 METAHOII 5\4 NonH-

>

caxa, BOIOPO
(hopManbierun

VKaKUTe VCAOBUA PeaxIKil.

Peurenme.

Ni, t°
1»CH, —» C + 2H,

Ouponul

Ni, t7
2) 2CH, - C,H, + 3H,

HPEHIIHT

500-600"

3) 3C,H, — CgH,

AKT. ¥Iolb

©)

XI0PBHU-
HHI

1 JEHHBIX HHMKE COSMUHEHUN BO3-
| MOKHA IIHC-, TPAHCABOMEPHA?
1) a) 6yrena-1, 0) meuTena-2,
| 3) 2-meTmabyrena-2, r) 2-MeTHi-
! MpoTneHa, ) 0JeMHOBOM KHMCJIO-
| TEI, €) M30TIPeHOBOro Kay4yyKa.
2) Mpuseaure CTPYKTYDHEIE
QOPMYALT ITHC-, TPAHCH3OMEDOB.
l 3) Hem oOBACHASTCA HANM-
une 1HUC-, TPAHCUZOMEPHUH Y Be-
] mecTR?
Perenue.
1) a), B), ') He uMewT, O), 1),
€) EMeIOT LHC-, TPAHCU30MEepLI:

N/
C=C

l

1

i

{ ®H H

1

I /A
CH, CH, CH,

I JUC-IIeHTEH

|

H,—CH,

C=C

/N
CH, H
TpaHC-HeHTEH

1) H H

'

/
=C

A
CH;—(CH,}; (CH,); —COOH
upc-popma — ONENHOBAA KICI0Ta

\O/

) H (CH,), —CH,
A\
C=C
/A
CH,—(CH;);, H
TpaBCc-PopMa — AIan -
HOBAA KHCAOTA @

21

H ¢
3}@\/
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



e)[—CH, CH,-~ | e
N/ | 4) CH=CH + CH=CH —

C=C l CH=C — CH = CH, sununnane-
' / \ THJIEH
CH, H |, | ch=C - cH = cH, + HCl -

| CH,=C—CH = CH, x10ponpen
nuc-hopMa M3CIPEHOBOTO | |

KAyYyKa Cl
_CH, H nCH, =C-CH~CH, -
N/ i
C=C Cl
VAN {—CH,—C=CH—-CH,-), Kayuyx

Cl
TpaHc-hOpMa HIOIPEHOBOTO -
KayuvyKa 5) CH=CH+HC] — CH,=CHCI
KaT.

nCH, = CHCI — (-CH,—CH-},
3) Hanuuue nuc-, TPARCHIO- |
MepRH 06BACHACTCA OTCYTCTRH- Ci
eM ceo0OJHOTO BPAIIEHUA MOJIe- | MOARXACPBMHRE
KYAH OTHOCHTENbHO ABOHHOHN | car. t°
ceasu. Ouo 3aTpyaHeno, HOTOMY ck}ﬁ) CH, + [0] —» CH,0H
YTO MOJIEKYNA B I9TOM MecTe O
UMeeT MIAOCKOCTHOE CTPOEHUE ) !/
(sp>-THBPUAMBATIHA IBYX ATOMOB | 7yCH, + 0, - HC—-C + H,0
YEJ€pOoAa, 00pA’VIOIMHX JBOK- hY
HYIO CBAIE). [ B

HeoOx-0AUMEM yCI0BUEM |

JUTH HATWGUA [[UC-, TPAHCHIOMe-
POB ABNASTCA TaKMe Hajudne
PASHEIX 3AMECTUTRNIeH ¥ ATOMOB
yriepoxa, ofpa3vioIqUX ABOK-
HYI0 CBA3L.

|
|
|
|
CH, CH,—|, : i
|
|
|
|
|
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CBOUCTBA AUETHJEHA

CeoiicTBa aneTHieHa, Ha oc-
HOBAHHH KOTOPLIX OH IPUMeHHA-
€TCA B OPraHWYecKHX CUHTE3AX.

onryuenne aueransieruaa
o meToy Kyueposa:

0
Hgﬂ //
CH=CH+HOH - €H,C
HATD. ‘\
H
a) IIoAyvYeHHe YKCYCHOH KHC-
JIOTBI:

0
// Mn®" /7
2CH,C + 0, > 2CH,C
\

narp. \

H OH

) noaydYeHHe 3ITHJOBOTO

COUpTAa:
0
// Ni
CH,C + H, -» CH,—CH,—

Harp.

H

HOJIY‘[EHPIE XJIOpPBUHHK XA, T10-
JAUMEPHUIANHKA €I'C B IIOAHUXIOD-
BUHHNI (IAaiy, KJIeeHRKH, TPY-
OBI, M3OMAIMA IPOBOIA):

200° ¢, XTOPUA pTvrn
a) CH=CH + HCI
CH, = CH - (I

HHALRATOP, HATP

6) nCH,=CH
|
cl
—CH,—CH—
|
c

| Ona 6yrena-2 xapaxrepHi
| LH#C-, TPAHCHIOMEpHL:

i H
I oo/
! C=C
] ‘ / \
] CH, CH,
I uuc-0yren
: CH\3 H
\ /
L
§ /A
H CH,

Tparc-0yTeH

l
|
l
: N
|
l

/ \CH

C.H, ‘ O ’

HC _~CH
CH

|
|
| CH-CH,
|

|

1

g

i MeTHAOeH30M {TONY0i)
! C-CH,~CH,
] H(,/ \CH

| O

l

|

I

HC _CH
\CH

CBH 10

ATHADEH3ON

®
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C-CH,
HC T TNe-cH,
| '

o
HC e
\‘CH

OpTO-EUMeTHI0EH30T

MeTa- AMMeTHAGeH30T

C~CH,
HC ~cH
O
HC _~CH

C-CH,

Hapa-,I[HMETPI.HﬁeH.?'OJI

Ilpw Bcex peaxunax obpasy-
KTCA BLICOKOMONEKYIApHEBIE Be-
LEECTBa — MOJHMEDEI B3 HH3KO-
MOJNEKVJSPHLIX — MOHOMEpDORE.
Peakunu MAVT 10 MECTY Pasphi-
Ba N-CBA3EH. :

Peaknusa NOJIREMEPHIAIIH!
COeIUHAWTCH Cpasy MHOMO MO-
HOMEpOon, MOBOYNEIX NPOAYKTOR
He 00pasyeTcH.

Peaxuna NMOIHKOHIACHCA-
HWH: COeMNHATOTCHA IIOCTEeHHo
pasHLIe MOHOMEPEI ¢ 0Opa3oRa-
HMeM MoO0YHEIX MPOLYKTOB pe-
AKIIHH.

Peakuua comoamMepmnaa-
M TPOUCXOAUT OJHOBpeMeH-
@ HO ¥ NIpUCOoeTHEeHUE, U M0~

HO.J’IY‘IBHHE BUHWJAILeTH/IEHA
pea}cuneﬁ AUMEPH3alHKM H Ha
€70 OQCHOBe — XJIOpOIIPpeHOBOTO

80°C, CuyCly
B p-pe NH,C!

a) CH=CH+CH=CH— -~ ——

KUTHE.

8) nCH,=C—-CH=CH, ————

I
Cl

— CH,—C~CH—CH, —
!
Cl

Honyuenue Gensona TpuMe-
pH3algeil aeTHIeHA IO METO-
oy H. M. 3enuuckoro:

GDO"C, AKT. yIOHh

3CH = CH ——— =5 CgH,

HonyquHe AKXPUNOHUTDUITA
U ero IMoMuMepuaanus B rnoau-
AKPDUTROHW®TDHI (CI/IHTBTPI‘-IECKOB
BOJIOKIIO IlHTpOH)I
CusCly 3 p-pe NH,CL
| a) CH=CH+H—CN—————
| CH,=CH

CN axpuJoinTpl

| H,C=CH-CH,~CH=CH,
megraguen — 1, 4
| H,C—C-CH=CH,

| | mMeTHaAGyTa
CH; jgmen 1,3
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JAMMEPH3AIHUA PAa3HHX MOHOME-
pOBE.
2)
. HATAN, JABN.
a) nCH,=CH—CH; —— ———
(—CHz—ClHF)n

CH,; noiaumMepu3annd

Karan. fABA.

6) nCH,=CH(C] —————
(—CH,—CH--),
|

Cl nonmuMepusaunsA

aTan. naBx.

B) nCH= CHf-H' CH—CH;-),

¢ c
e~ e ne”_ e
HCI © |cu HC|. = l(‘H
e Sl
NOAMMEDPUIATIA

T) COMONMMEpH3AUII
CH,=CH

F
c
N

| O |+nCH,=CH-CH=CH,
HC\ /C?]
CH

HKaTan. JaBn.

——CH~CH, -CH,~CH=CH-CH,"
|

C
N

| O |

HC /CH
\CH

®

CHOCOBLI NOJIYYEHHNA
BEH3OJIA, TOJYOJIA,
D9THJBEH30JA, CTHPOJIA

a) Honyuenue Senzona:

LY, Ni

CoH,, = 06}16 + 4H,1
G le Y CoH, + 3H,"
axr, C, 600°C

3C,H, ——-—— CgH,

6) Monyzenune Toayona:

CH. —CHkCH —CH,-CH, CH;—
CH3
CH-CI,
t, Ni HC cH
—= | @ ! + 41,7
HC\ /CH
|
c CH, C—CH,
H2C ~cH, uc ol
: O LHt—)Nl l O ) *
H,C _~CH, ' HC cH
\(‘Hz \CH//
+ 3H,T
cn o o
600°— T00°C
e~ Sen AIc,
O | +o—cH ——o
HC~, _~Cl
CH

cH
ne" o,
O

HC-._ _-CH
et

+ HCIT

O



B) [loayyeuue sTunbeH30Ona:

CH “ o
00" —7
HC/ \CH [l " 700C
Cly
| O | +CH,=CH,—5
HC /CH
Seit

oH
e SNC-CH,—CH,

- O

HC~_  _-CH
it

r) [lonyuenue cTupona:

CH
e SSC-CH,—

| |

HC _tn
e

CH, Zn0, 604°C
—_

cH
e NC-CH—CH,

C\
/
_~CH
CH

+ H,T
HC

A) DOMHMEpPHU3AIUH

KaTal. [laBa.

nCH,=CH--C=CH, — ——

1

{-—CH,—CH=C—CH, ),

|
Cl,

e) nonnmepnsaunﬂ

KBTAJ. JAR.

nCH,=CH—C=CH, ————

!
CH,

—CH,—CH=C—CIL,—),

CH,

—_—

=Y

| + 1

H

\

~CH

|
|
|
|
|
1
|
|
l
|
|
l
i
it
i
l
|
|
|

C-0R

(& H

e~ H

t

C=0Ir
~C-CH -
1\4 |
He M
CH

~0- CH,- 0 7

/O !

C-OH
He . CH

CH

UM g HC

{~OH

kS,

.,
/(:qij-z
CH g HC
| ——= |
e

My

L-0H
TC-UHLH
i
cH
!
G,
T

) MOJIUKOHAEHCANA

9,

~
CH
“U-UHOH g
'

C-0H
| !
HC., .l
18

—UH -t -

I
|
|
|
I
|
I
i
i
l
|
i
!
|
]
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QOPMYJIA TIPEJEJIBRHOIO
Y¥TJAEBOOOPOIA

DopMyna IpeeaBsHOTO VIIE-
BOJODOAA, cofdeptalilero: aj
TONBHKO TEDEUYHEIS ATOMbE yrie-
poAa B uenw; 6) NepBUYHLIE U
ETOPHYHLIE YIIePOSHEE ATOMEL;
B} TIEPBHYHEIE ¥ TPETHUHEIE; T}
nepBUYHbIE 11 YeTBEPTUYHLIE; 1) !
TePBHYEBIE, BTOPHUYHEIE W TpPE-
THYHEIE; &) TePBUYHLIE, BTOPHY-
Hble, TPeTHUHEIE M YeTBepTHY-
HBIe ATOMbE YTIEPOJA.

TuepR,

a) CH;—

wepa,
CH, aran

neps.

5) CH,

2Top. nepn.

—CH,—CH,; mnponan

epa. TPET.  neps.

) CH,—CH—CH,

tiepa,

CH; 2-meTunnponas

neps.
CH,

1

lueTn. neps.

C—CH,

nepa.
r) CH;—
tPPA,
Hy
2, 2-guMeTHrnpONAN

nepe,

n) CH;—

BYVOP. TRET. neps.

CH, -CH—CH,

i Neps.
CH,
2-meruntyran

nepe.

CH,

ETOR. TPET. !lIETB. neps,

CH,—CH—C—CH,

| TR, l Heps.
CH; CH,
@ 2, 2, 3-TpuMeTHANEHTAH

4 LLinapranku nNo xumnn

repa.

Saxaua. Uaobpaaure CTPYE-

i TYDHEIE QOPMYAH H30MeEpoB,

VMEnMEX MOASKYIAPHYIO Hop-

myny C;Hg; u masopuTe Hx 1o

MEXNYHADPOMHON HOMEeHK.NATY e,

Pewenue., C;Hg:

1} HC = C-CH,~CH,—CH,
HBHTHH-_].

2) CH,—C = C-CH,—CH,
HEHTHH-Z

3} CH=C—CH-CHj;
l
CH, 3-metundytun-1

4) CH,=C=CH-CH,—CH,
neuraguen-1, 2
CH~CH= CH-CH,
nesTagued-1, 3
6) CH,— CH = C = CH-CH,
neHTagHeH-2, 3
Ty CH, = CH-CH, —CH = CH,
meHTaauen-1, 4

8) CH,=C--CH~=CH,

|
. CHy
2-merunbdyragnes-1, 3



| 3anaua. CKOIBKO M3OMEDOR
| MOTYT COOTBETCTBOBATL aMIIM DI -
! weckoit dopmyne C;H,,? Hann-
HINTE CTPYHTYPHBE DOPMVIILI
| srux AZOMEPOR ¥ HA3OBHUTE HX.
| Pewenue. C;H,,

| 1) CH,=CH-CH,—CH,~CH,,

| neHTeH-1
2) CH,~CH=CH-CH,—CH,

| nenTeH-2
{ 3y cH,~C-CH,-CH,

| {

| CH; 2-merunfyreH-1
: 4) CH,—C=CH-CH,

I |

l

|

|

|

l

CH, 2-merunbyTeu-2

I

I
|
l
I
|
l
|
|
|
|
|
i
|
!
I
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BHILI H30MEPHH

a; Maomepua yraepoaHoro '|

CreneTa:

CH;-CH,-CH,—-CH,
dyTaH

CH,~CH-CH,
|

CH; 2-meTmmmponan

6) Maomepus, obycnosien-
HaA MeCTONONCHKEHHeM KPATHBIX

cBA3el:
CH, = CH-CH—-CH,
Gyrer-1

CH,-CH = CH—CH,
OyTen-2

B) MaoMepus moNoMeHHA 3
MecTuTeneii:

CH,—CH-CH, —CH,
|

OH fyranosa-2

CHQ_CHZ_CHZ
l
OH

—-CH,
GyTtauon-1

r) T'eomeTpuueckad H3oM
puA {LHc-, TpaHc-):

H, CH, H,C H
N/ v/
c=C c=C
/NN

H H H CH,

nuc-6yTeH Tpakc-0yTen

Q)

| Banaua. Kaxkue u3 nepeduc-
l JeHHBIX HHMKe cOefUHEeHUH AB-
JAOTCH H3oMepaMy: a} 2- MeTHI-
rexkcaH; 0) 3-mMeruarenran; B) 3-
FTHJArMeKcad; r) 2, 2-AuMeTHa-
| remran; 1) 2, 4-qumeTnnrexcan;
! e) 2-merunokrau. [logTeepauTe
OTBEeT, HAMHCAB CTPYKTYpHLIE
(QOPMYNEl YRA3AHHBIX BEU{ECTB.
Peuienue.

f
|
| a)
| CH;-CH-CH,~CH,—CH,~CH,
|

| CH,
)
I amg—c?—a{gm—cm—mg
I
I CH,

i CH -CH,~CH—CH,—CH,~CH,
a- I

C,H;

CH3~C—CH,—CH2—C}IZ—CI-IQ—CH3
|
CH,

R)
CH, CH —CH,~CH~CH,-CH,
|

CH3 CH,

ﬁ&

—~CH-CI-L—CI-12—CI-12—C!-L,—CHQ-CHJ
CH

HMaoMepnt: 6), B), 4).
Haomepsi: 1), e)

I
|
|
|
|
| 2
!
e- |
|
l
|
1
1
|
|
|

®
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3anauya. CKONLKO ANKWHOB
MOT'YT HLITE H30MEDHBI H30Ipe-
HY? HanuiouTe CTPYKTYpHEIE
(POPMY ALl ITHX AJKHMHOB M Ha-
30BHTE Ux o M.H.

Pewenue.

H,C=C—CH=CH,
!

CH; uazonpex

HC = C—-CH,~CH,—CH,
neHTHH-1

H,C—C=C- CH,—CH,
fIeHTHH-2

H,C~CH—-C=CH

CH, 3-merunbyTus-1

| 3apaua. Ilons semiecTsa, UMe-
jomero crpoenne CH,—~CH,-
|CH2vCH2-CH3. IpUEBEAUTE
CTPYKTYDPHBIE (POPMYJABI JABYX
rOMONIOTOE M ABYX HIOMEDOB.
| Hazosmre ux o M.H.
Pewenue. T'omonoru:

CH,- CH6 CH,—-CH,—CH,
GeHTaH
CH;—CH,-CH,—-CH; 6yran

CH,~CH,~CH,—CH,~CH,~CH,
TeKCcaH
I/Iaomepm TIeHTada,

CH;—CH-CH,—CH,4
CIH3 2-merunbyran
CH,

CH l C—CH,

|
!
1
|
|
I
|
]
1
|
|
I
I
| I
*’ CH; 2, 2-pumeTsamponan
|
1
|
|
l
|
|
!
!
|
1
|
I
|
l
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3azava. CocTaBnTe YpaBHe-
TS pearliKit, NOCPeACTBOM KO-
TODPBIX MOUKHO OCYLIECTBUTE CJIe-
LVIONIye IpeRpalted:
CsH,Cl,
™

1 ' 3 3
CeH,—»CHy—CHCl-CH ,0H

C-OH

1 o,N- o e NO,

- O
HE _-CH
e NO,

Hagzosute yxasanHBIE BhINIE
BEIIeCTRA.
Peruenue.

1%, Mi
1) CgH,» = C;H,; + 3H,T

LUK JI0- ferson
rexcanu

Fe
2) CgH—Cl, — CaH,Cl + HCl

*JaopbeHzon
3) .
C,H;Cl+NaOH=C;H OH+NaCl
cheson
Ha80 .
4y C;H,0H + 3HNO, ——
C-OH
oN-c” _ eeNo,
3,0+ | ) |
HC\\ /CH
~C-NO,

OCBEILEH.
5) CgHy + 3Cl, — CoH,Cl,
hv

TerRCAXJTOPHHMEAOTEeKCAn

©

ITAJTORBIH CIHPT

1. Knaccuduranwa, crpoe-
BHe, coficTBa.

COmEPHAUINEe (HAPOKCURREYIO
rpyony (OH), cBA3aHHYIOC 4TO-
MOM YIUIepoaa, HaXoJAIHEMeA B
COCTOAHNN sp°-THOPHANIALHY,

l RASLIBAIOTCHA OAHOATOMHDIMH 1Tpe-
AebHBIMY CIUPTaMy,

|  Comprer moxuO xaaccHdH-
IHPOBATL 110 COCTABY B 3aBHCH-
moctn oT uypcna OH-rpynm u
KpPATHBEIX cBA3ell:

|

t

|

i OpraunyeckHe COeAUHOHHUA,
i

|

CrupTsl
1. OmnoaToOMHBIE HpeaenbHbe:
C,H,OH srauoxn

| 2. OgHoaTOMHBIE HENIpe/IeNbHEIE:

| cH,-CH=CH,

||

*EOH I-npomen 3-on

I 3. MuoroaToMHEERIe:

| cu

| CH-

} CH,—OH rmumepun

i st cIIMpTOB XapaKTepHo Aa
| Buaa maomepum: 1) msomepus

| YTAePOLHOTO CreNeTa; 2) naome-

| DPHA MONOEHHA PTHADOKCHIBHOH
TPYTIILL

l CoupT, aMeroumiuil He Menee
OBYX ATOMOE YIJI€pOga, MOKeT

| ofpasoBarh maoMepLI:

| CH; — CH,0H zranon

| CH; -- O — CH; mume-
TUAOBLI adup

®
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B aTanone anexTpooTpHIla-
TEJIBHOCTD ATOMA KHCI0DOAA Ho-
Jee BBICOKaA, 4eM ¥ aTOMOB yI-
Aepoja ¥ BOAOPOAa H dIeKTPOH-
HAA NEOTHOCTH CMEINAeTCH B CTO-
POHY I'iAIPOKCHABHOH MPYNINH, B
pesynbTaTe 4ero yraepol DPami-
Kaja ToJVIaeT YacTHYHRBIH Ho-
NOMUTENbHHE 3apaa. OaHAKO
noxsprocTs caasu C—0 Hepern-
Ka. CxeMaTHUeCKH 3T0 BHIPaXkKa-
eTcH:

H? H

CH,~CH,-0 — CH,~CH,~0—
\ \

H?® H
,H-:
-» CH,CH,0H
rjie 8 — YACTHYHBIA HOROMHTENL-

HEIH H OTDHUATEABHLII 3apaj Ha
aTome.



DEHON

HIeKTPOHHOE CTPOSHNE MO-
JIERYJIbI

0=—H

&
]

s/
a_ C

6 2
s O b
H- c\\44€ -H
C
5

BeHzoasHoe KOJBHO OTTATH-
BAET HNEKTPOHEYIO IIACTHOCTE OT
KUCAOPOAA THAPOKCURLHOHA
Tpynune. B cRol ocuspens KHC-
NOPOA IPUTATHBAET K cele 3/eK-
TPOH OT BOAOPOJAZ THAPOKCHIE-
HO#t rpynnei. B pesyiabTaTe BO-
HOPOJ, OTIHEIIAETCA B PACTEROPE
B BHfe kartrona H™:

C6H5OH -_— C5H50_ + H$
@eHOJ TpoABNAET caabnle

KHCIOTHHE ceolicTBa. 1log Bu-
AxueM rpynnel OH siekTpornaa

I
I
|
I
|
I
I
I
|
|
|
|
I
|
|
I
|
|
I
L
I
|
I
|
|

I
|

B3AHMHOE BJHAHHE
THAPOKCHI'PYIII
B MHOTOATOMHERIX
CITHPTAX

Tax wak e raELepHHEe TPH
rpynns! OH, B oTamuue oT 0xHO-
ATOMHEIX CIMPTOR, XUMHYECKasd
AKTHBHOCTE TJHIePHHA BEHIE,
YeM OJHOATOMHEIX CAUDTOB. B
peakIIgX MOIYT YYaCTBQRATL
OJHA, [Be UNH Bce TPHM THADO-
kcurpynnel. Tak, Ipu BlamMo-
AeHCTBHH ¢ TAJOreHOBOAOPOJIA-
MH OHY MOTYT 3aMellAThCH II0C-
JeOBATENLHO, W B KOHEUHOM
urore obpasyerca Tpuraaore-
HOTIPOHZBOIHOE!

+HCI +HCT

CH —CH-— —CH, —» CH,—CH- CH —
T T
OH oH OH Cl OH OH
+HCI
—CH,~CH- CH — CH,—CH— CH
i | v-HoOI i
Cl Cl OH Cl Cl Cl

1,2,3-rpuExaopnponay

I'innepus B3aauMozefcTByeT
€ I'MAPOKCHIAMH HEeKOTODBIX
METaNJIOB, B TOM 4HCAEe H Meau
(II), ¢ obpasoBanmeM TIHIIEPA-
TOB. OJTa PeakIINsa HCHONL3VeT-

NAOTHOCTE TIepepacnpesiendeTcsa | ¢ fna obHApY:KeHMA MHOTO-
B GeH30NLHOM KONBIle TAKUM | ATOMHBIX CRUPTOB:

ofpasoM, 9TO yBeIUIUBAETCA ¥V | CH,~0-H
2

BTOGDOTC, YE€TBEPTOr0 U IUIECTOTO

aTomMoB yriaepoja. B peayasraTe

MPOUCXOAMT 3aMenleHre aroMOB

BOAOPOAA B OPTO- M TIapa- mojo-
JHEeHHAK.

O

H-O
| \
CH-0-H + Cu —
| /
CH,~0H H-0O

O



CH,-0,

[ MCu+ 2H,0
- CH-0'

|

CH,~0

Fonyboit ocagor Cu{OH); pa-
CTBOpPAETCA U 00pagyeTcs ApKo-
CHHIH DPACTBOD T'EMIEPATA MeIl.

IIps B3aMMOAEHCTBHA THH-
IIEPHHA C aB80THO¥H KHUCJIOTOH B
3aBHCUMOCTH OT ee HOJXMYECTBa
ofipasyiTeAd MOHO-, AM- M TPH-
HUTPATELL
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___.___.._______.___________?&_.__.___._...,_.______.—__-._—_...__.__._.___

Cxoncrso csoiier denona ¢
STHJAOBBIM CIITHPTOM
Baaumopeiicrere ¢ Na:

2C,H,0H+2Na—2CH,ONa+H,T
(PEHONAT HATDUSA

Ornnuue heHEOIA OT 3THIO-
BOTO CHMPTA [0 XMMHYECKHM
cBoifcTBAM

Peaxnus HedATpanuzanum:

C,H,OH+NaOH-»C;H,ONa+H,0
GeHONAT HATPHA

CpolcTBO GEH30IBHOTO

anpa

C
Br—C-/ \CwBr

O |
HC /CH
C~-Br

L + 3HBr

\

2,4,6-rprbpomdenon
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TPETHYHBIH CIIHPT

TpeTHUYHBIM Ha3biBAHOT
COUDPT, B KOTODOM (DYHKIHO-
nanaeHas rpynna OH ceasana ¢
TPETUYHEIM VIJIEPOIHLIM ATO-
MOM, HaIpEMep:

OH
l
CH,—C—CH,
|

CH,

TpexaToOMHBIM HasBIBAIOT
CTIUPT, B MOJEKYAaX KOTODOTO FMe-
eTcst TPH (PYHKUMOHANBHEX PPYTE-
me1 OH. Hampumep, ramuepu:

CH,~CH~CH,
[
OH OH OH

3amaua. HMcexoga vz anexT-
POHHOIO CTPOEHHA, OINHIZHTE
B3aUMHOE BIHSHHE ATOMOB B
MOJIEKYJe 2TAaHOJA M (peHonAa.
ONBITHRIM IIyTeM EOKAMUTE,
KaK PaclodHaTh GEeHOUT 1 BTAHOI.
Pewenue.

HH C,H.OH
N 2 - gTaHon
HCCSU‘H
H H //OMH\
H*
H— c/1 5C-H

0O
H- 0\4/0 H

©

5
CsH,OH — (penon

DeHT MOMHO OTNHUIYHTEL OT
PTAHONA ¢ TOMOLUBIO PEAKIIAY C
OpOMHEOI BOJOI: B pe3yiabTaTte
oBpasyerca GeNslil ocagok Tpud-
poMpeHona:

OH
OH |
Br Br
@ +3Bry— @ +3HBr
Br
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| B aTamone saexTpoHHadA
| II0THOCTH CMELEHA OT PaAnKa-
aa ¥ rpynne OH, mostoMy oHa
DOOBHIHA 1 MOKET YUYACTEOBATE
B peaknuax. B rpymne OH: Bo-
| nopox ormuaetca Gonsniedt noa-
l BH3KHOCTBIO, UM BOJOPOZ B Pa-
| AHKAJE, TaK KaK CBAJAH C 3JEK-
TPOOTPHUIIATRNLHBIM &TOMOM KHC-
| Jopoxa. Bomopon rpynnm OH
MOKeT 3aMelllaThbed AKTHBHBIM
| meransom. Tak Kak BiHAHUe
| 2TOMOB B3ANMHO, TO IpyIua OH
| TaKME BIAHAET HA DAAMKAT, I10-
ITOMY ATOME! BOACDPOAR PARRKA-
na {pagoM ¢ PYHKUHMOHAJIBAOH
| TPYNIOI) MOTYT V4acTEOBATh B
l PeakIINAX 3aMell]eHHud.
l DeHOI COZePIKUT TOMKE TPYIL-
ny OH, #Ho oHa c¢Bs3aHa ¢ GeH-
| SO0JLHLIM KOJBIIOM. BJ’IeKTpOH-
Had MHNOTHOCTHR CcMeifaeTcHa OT
| rpynnm OH k GensomnHoMmy
KOJBLY, B PE3YVILTATE VREANUH-
! BaeTcd BNeKTPOHHAN IOTHOCTE
B OPTO- B Napa-NOROHEHUAXK.
| [Ioatomy, B oTnMuHe or GeH3O-
Ja, B QeHOJIe 3aMelllaloTea TPU
| atoma Bogopoga v 2, 4, 6-yrae-
'po,r.:nmx aToM0B. BeHaoJibHOE
l KOABLIG TAKKE BAUALT Ha IPYII-
ny OH. B pesysaprarTe DOJAHOTO
| CMeNeNHA 3JeKTPOHHOHR mioc-
ROCTH OT BOZOPOHAA K KUCIODO-
| Ay, Bozopon nerue ormeaseT-
cA B PACTBODE B BHAE NPOTOHA
| H'. Mosromy dheHod, B oTANNS A
0T 3TaHoNa, NpoaBiadeT Oosee
CHJILKBIE KHCJIOTHLIE CBOMCTBA.

®
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YKCYCHBIH AJLAEruI

DJIeKTPOHHOE CTPOEHHE Kap-
DouMNA

5

H 0O:

Y
H--C--C

A

H H

AroM yrrmepoda B KapOoHM-
78 HAXO0AUTCH B Sp -THOpHINaA-
uny. B peayasrare obpasyiorca
TpH —-cBA3n. TaKkue cBA3Y Je-
JHAT B OJTHOH MJIOCKOCTH M YIIBT
mesxay aumu 120°, Hern6pugu-
zoBaHHOE 00NaKo p-3AEKTPOHA
yraepoaa u ofAaKo p-3JeKTpo-
HAa ATOMA KUCNOpOoZa obpasyior
n-c8aA3L. JABORHAS CBASL MEMIY
YTAEPOAOM ¥ KHCIODOAOM TMO-
NAPHA, B OTAHYME OT ITHISHA.

OcHOBHBIE XHMHUHUYECKHEe
CBOMCTBA
Peaxnuu npHcoeqUEeHU 110
MeCTy PA3PHIEA T-CRABN:
O

s
H,C—C+H, - H,C—CH,—OH
\

H
0
/7
H,C—C+H-OH=H,C-CH-OH

\ |
H OH

©

JJEKTPOIIHOE CTPOEHHE
KAPBOKCHJIBHOH TPYTIILI

Kapborcuaenas rpyniua
0
Vi

w0 —(QH COCTOHT M3 Kap-

Gomuna > C==0 u ruapo-

|

i

i

|

I

|

|

|

I keuna —0OH.

I Ho pna xapBboHOBBIX KHUCIOT

| He XapaKTepHH KM albAerui-

| HBbIE, HH CIIMDTOBLIE CBOMCTBA.
]

-

|

|

|

|

l

—C —OH gaazerca camocTo-

ATensHOH PYHKUWOHBANLHOHR
rpynno#, xapakTepHoH aAns
KIacca KapboHOBRIX KHCHOT. IT0
06'bHCHﬂB’l‘C§I QJAEKTDOHHEBIM
CTpoeHneM M B3AaHMHBIM BIAMA-

*JHI/IEM GYHKLEMOHANBHBIX TPYIII

¥ paguKaaa. &

s 11/
CH; » C

N
O« H

T-3NE€KTPOHBL CBHA3H

| > ¢=10 psanmogeitcrsyior c

I P-37EKTPOHEAMM KHCI0POAA THAPO-
1 KCHTDYIIERL, a4 9TO OIPHEBOJUT K CO-
J npsKeHuto. Jlomapraalusa ceasy
| C=0 pesko BozpacTaer 3a cuer f0-
TIOJIBUTEIBHOIO CTATMBAHHA HEIlIo-
JeNeHHOH NAapbl 3I1eKTDOHOB (p-
] 2JEKTPOHOE) ATOMA KECJIODPOIA
1 OH-rpynnet. Bernegcreme Ta-
1 KOrQ CMELIeHWUHA SMMeRTPOH-
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HO mnoTHocT ¢esi3L O—H B rug-
POKCHTDYTIINE 0CTA0AAeTCH, U 4TOM
BOAOPOAA JIETKO OTLISILIAETCA B
enge noHa H™. Ilostomy umenuo
PYAPOKCHTDYIINA VIACTRYET TOYTH
BO BCEX PEaKIIMAX: OHa U 3aMe-
maercd, HJIH JHCCOIHHUPYeT IO
KHCHEOTHOMY THIIY.

B otanune orT anmiermios,
And XapBOKCHALHON IPYNILI He
XapaKTepHa KapOOHUILHAA aK-
THBHOCTL. JTO o0mAcHdgercaA
NEeKTPOHHBIM CTPOEHHeM Kap-
Goxcunar-MoHa:

O:

=0 g_p==

N + H"
O:—

R—C
N
0—H
B kapboxcHaaT-BoHe Hpowc-
XOAHT [IepepacnpeieneHne sieK-
TPOHHOII ITOTHOCTH MeXAY ABY-
Ms ATOMAMH KHCAOpOJAa U yrie-
poxoM. B pesyapTare ABOHHASA
CBA3L IPAKTUYECKH OTCYTCTRY-
€T B PACTBOPaX KHCJOT:

. O ‘ O_i_
R—C{///’ e R—cfi i
S

Tax KayK BAHNAHHE ATOMORE
B3AWMHO, KapOOKCHIBHAA TPYII-
N4 OKA3HIBAST BANSHUE HA PAAH-
Kaj. B peaynbTaTe 9TOT0 ATOMEI
BOJAOPOKA COCEIHEro ¢ (BYyHKIHK-
OHAJBHOH IPYNNOH OTAUYANTCH
foapinedl MOABMAKHOCTRIO OT APY-
THX ATOMOB BOJOPO/JA PAAUKANA
¥ MOTYT 3aMEITATEGH.

sr°
0.7
R—C—-C
T Tom
H

©

l

Peakiuyum oguchedun:
Peaxnus «cepefpsHOTO 3ep-

Q O
/7 e //
I—I3C*Q+Ag20 —H,C-C + 2Agl
\ \
H OH
AMMHMAYHBIH
pacTBOp

Pearkmnus «megzHOro 3epka-

na»
0 0
7 2 //
H,C—C+2Cu(HO), »H,C~C
\ \
H OH

+ 2CuOH +H,0
2Cu0H — Cu,0H!+ IL,0

Pearnuu «cepebpanoro» m
«MEIHOT'0 3epKazas HCIOIL3Y-
IOTCA K&K KAYeCTBeHHEIE ANA
PacTO3HAHNA aJIbJETH/IOE.



YKCYCHAA KHACJIOTA | ) peaxuﬂa a'repmbnxauun

VrCycHas KHeJaoTa, CBOM- I // 1,800, 1
¢TBa, OTHOINEHHE e€ K: C + OH—CH; ———

a) OCHOBAHHAM; i

6) conam; ! H

B) AaMMHAKY; {

T') CIUpPTaM. |

//

1) ¥rcyenywo kucnory mony- | — CH;—C—0—CH; + H,0

YAarwT: MeTHJIaleTaT

©

2CH,~CH,~CH,~CH,+50, —

a) oxkHcaedneM GyTaHa: |  (yEcycHO-MeTRIOBLIH ndup)
' PactBop yxeycHOH KMCAOTHL

— 4CH,COOH + 2H,0 — YHCYC NpUMEHIeTCH KaK TpH-
| IpaEa ¥ 1A KOHCEPBHPOBAHNA.
6) RapOMAHMM crocoboMm: | Ha VHCYCHOM KHCTOTH 110Jy4a-

CaC, + 2H,0 = Ca(OH), + C;H, | 1ot croxuste shups! (pacTBopn-
' TeJH), alleTaTHOE BOJOKHO,

7
e 7/
HC=CH+H,0 —-H,C-C
{peakuns \
/e //
2CH3;—C +0, — 2CH;3C
\
H OH

B npoMBIIIEHHOCTH AleTH-
JNeH ANS ITHX Uenel moaydaroT
¥3 METAHA.

B) OKHUCJIEHHUEM 9THJIEHA!
.0

//

9CH,=CH,+0, - 2CH,C

OH
0 0
g //
2CH,C +0, — 2CH,C

ol o

|
|
Kyueposa) H
o 0 Tﬂ
I
I
|
\
|
|
|
|
|
|
|
|
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T) OKHCJIEHHEM CIIHPTA:

Hy—CH,0H + Cu0 —

//
— CHy— —C + Cul +H,0
\
H
o G
/f . /!’

2CH,—C + O, = 2CH,~C
\

H OH

2) ¥xCycHas KHCIOTA ABIA-
ercia cRABRIM SMEKTPONUTOM,
[TODTOMY B UOHHEIX YPABHEHMNAX

peaxnuil ee HYXHO [IHCATE B
MOJIEKYASPHOM BHJE.

a)

CH,COOH+NaOH=CH,COONa +

+ H,0

§) yReycHasd KUCNOTa pearu-
PYEeT ¢ CONAMU MeHee CHIbHREIX
u Gonee NETYYHX KHCJIOT:
2CH,COO0H + CaCOy = :
= (CH4CO00),Ca + H,0 + CO,T

5) CH,COOH + NH, =

|

|

!

|

I

I

|

|

i

|

|

E

}

[

f

!

!

I

|

+ H,0

%CH3COOH+OH =CH,CO0 +
l

|

|

| ©

|

l

|

| = CH,;COONH, (aueraT aMMOHNs)
|
1
|
l
|
|
|
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MYPABBHUHASA XKHUCJIOTA:
XHUMHYECKHE CRONCTBA

- MypaBbHHAA KHCJICTA Pagaa-
| TAeTE MPK HATpEBAHIU:L:
MyparswHAaA  KicxoTta | HCOOHt—a H,O + o7
0 ]
/’ ! llapeneEyio KUCHOTY HEJLAR
H —¢ —OH opossaaer ob- | CUMTATS TOMONOrOM MypaBbU-
I HOH KHGNOTH, TAK Kak !HaBene-

mye CBOHCTBA KHUCAOT, TaK K&K | nag xncaora ABISETCH ABYXOC-

HMeeT PYHKIHOHAALHYI Kap- i HOBHOI KUHCAOTOH
foncHaApHY0 Tpynay. Peanunsa | o

. O
cogecBpazoBanya JMOKa3bIBAET { \\ //

KHCJIOTHLIE CBOMCTBA MYypaBbH-

Hoit kucaoTsl. Ilpn sToM obpa- | H-0-C-C-OH , MypaBbuHas

3YIOTCH CONH ~ HOPMUATHL, KHCIOTA OTHOCHTCH K TOMOJOTH-
2ZHCCOH + 2Na —2HCOONa+ [ HWeCROMY pAAY OOHOOCHOBHBIX
+H,T | 0
2HCOOH+CaC — (HC0O),Ca + ) s

+ H,0 KapGoHOBKIX KUCIOT H—C-0H
HCOOH + NaQH — HCOONa + I

+ H,0 |

2HCOOHA+CaCO,—(HC00),Ca +

+ H,0 + CO,T

JOTHI, MYPABLHHAA KHCJIOTA 00-
Pas3yer CIOMKHBIE 9hHps.

Pearnua atepupuraIiiuy:

0
7 H.80., &, t°
H-—-C+HO—CH; —~—
\
OH
C
//
— H-C + H,0
A
0O—CH;
MYPABRLMHOMETHIOBLIN

!
Kak u Bce kapboHOBLIE KifC- %‘
|

|

|

I

|

|

|

I

|

l

|
ahup {MeTuagopMuar) !
I,

|

l

®
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Of 0CTAJBHBLIX KAPBOHOBLIX
KHMCAOT MYPABLMH&S KHCJOTA
OTAHUAETCA TeM, 4TO Kapbox-
CHUJLHAS I'PYIIa B Hell cBA3aHna
He ¢ VTJIEBOOOPOEHBIM PagHKa-
oM, 0 ¢ ATOMOM BOfopoda. llo-
3TOMY MYPABBHHVIO KHUCAOTY
MOIKHO PACCMATPHBATL U KAk
KUCAOTY, ¥ KAK aNbJeTHd:

{ 8]
."I / //
H-C un HOC
\\ \

OH H
xapBoRCHALEAR anferuAHAR
rpynna Tpynna

[logofHo ansrerufiam, Mypa-
BBMHaA KHCJIOTA MOMET OKHC-
JATHCA:

0

/! o] ¢
\

H

a4

e e e ————— e

MypaBnuEag KHCIOTA AaeT
peakuup ecepebpAHOro 3epxa-
Jas:

O O
/7 ¢ //
H-0-C+Ag,0 - HO-C+2Agl

\ AMHAYTHKH

H pacTsop 0OH
YTOLBHAA KHCAOTA
H,0 CO,

®

[
pt
6]



3apaua. CocTaBnTe MOJRKY-
AADHBIE U UOHHEES yDaABHEHUS
peakrnHit MypaBpMHOH KUCROTERI:
a) ¢ TUHROM; 0) ¢ TIHAPOKCUIOM
HaTpHs: B) ¢ KapGoHaTOM HA-
TPUSA; T) ¢ aAMMHAYHLIM PACTRO-
poM oKcHga cepebpa.

ITo RaKUM IPH3HAKAM MOK-
HO CYANTE 0 NPOXOHULCHAH pe-
AKIIMY B KAKAOM cayuae?

Peusenue,

Mypassunasa kucaora HCO-
OH — nmpexcTaBUTEN: OZHOOCHOB-
HbhX KapbodHorelx kuciaor. Oxa
ABJAeTCA GONee CHALHBIM 3JIeK-
TPOJHUTOM, UM VECYCHAA KIC-
noTa ¥ Apyrae roMonori.

a)

2ZHCOOH +Zn=Zn(HCOO ), + H,T
2HCOO +2H'+Zn"»Zn? +
+2HCCO +H,

Merananr, cToAUINE B DARY
HATPAXKEHAH 10 BOAODPOIA, BhI-
TEeCHAT ero U3 MYPABLHHOMH
KHACAOTH.

6)
HCOOH+NaOH—-HCOONa+H,0
H' +0H =H,0

O npoxoKaeHHU PeaKLpH
MOKHO CYAHTL [0 H3IMEHeHIIo
OKDACKU WHAWKATOPA! KPACHB
HAKMYC CHHeeT, [O30BLIf MeTH-
JIOpAHM KenTeeT, Tak Kak o06-
pasopasiuagcda cojjb HCOONa B
pPacTBOpe UMeeT HEeNOYHYIo Cpe-
ay. )

B)
2HCOOH+Na,CO,—H,0+
+ C0,T + 2HCOONa
@ 2H" + CO,* = H,0 + CO,

5. Wnaprankid No XuMun

|
|

!
l
|
l
i
|-
|
1
|
|
i
|
|
i
%ig
l
I
l
I
!
]
|
i
|
|
|
I
I
|
I

3agava. Hammpure gade-
CTREHHVI0 PEaKIlii Ha: a} 9TH-
neH; 6) deHon; B anpAeru; r)
0ANOATOMELIF COHDT; A) MHOTO-
ATOMHBIHN CIIHPT.
Pewenue,
a) ObecuseunBaHne OPOMHON
BOJB MW TePMARTAHATA KAJHA:

C,H-CH,+Br—H,C— CH,

!
Br Br
{1, 2-nubpomaran)

RMnrO;

C,H=CH,+[O]+H,0 ———

- H,C- C!H2
HO OH {2 THIEHTAHKONL)
6) Brwanesmne Gemoro ocax-

KA IIpH B3aUMOJNEHCTBUH QeHO-
aa ¢ SpoMoM:

1+ 8HBr

2, 4, 6-tpudpomMpenon
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B) Peakuus «cepeGpssoro |

sepxafas (MAH «MeHOID 3epKa- i Mypaseunas xHca0Ta Bosice
na») CHIbLHASA, YeM YToJdbHAA, II03TO-
8} o l MYy BRITECHSAET €é¢ U3 PacTsopa
1/ e I COJH.
CH,C + 2[{Ag(NH,),0H]—~— |
\H 0 Y /?
|
~5 2Agl + 4NH,T + H,0 + CH,C | \
3ePKANLREIH / OH
OH | COREDEHNUT AJBAECTHALHYIO

yKCYyCHaR ' GYHENHORAABHYK IpyNny, No-
E-Ta | aTOMY, KPOMe KHCJIOTHEIX
CcBOHACTE, IPOARIAET ANBASTHI-
r) OpsoaromHsiit cnapT He | Hule cBolicTBa:

PACTBODHET OCAAOK THAPOKCHAR | KPOME
MeM ¥ HE M3MEHHET OKPacky | O O
MHAUKATOPA. /! e /!

M) MHOTGATOMHBIE CIIHDTEI ! H—C +Ag,0— H-0-C+2Agl
pacTEOPAIOT THAPOKCHUA Mexy. |
IIpm aroM obpasyeTcs ADKO-CH- J OH  pacrsop O0--H
HUH pacTEoOp:

BMHAYHBIE

YrOTRHAR KuCI0TA

| \
H—-C—-0H + Cu -

l /

H,C—O0H HO

9To pearuua <«cepedpaHoro
sepxanas, Ha BHyTpenne#l mo-
BEDXHOCTH MPOOUDPKH MOABAALT-
ca HazeT cepebpa.

H,C—0,
| )Cu+2H0
H—C—0
|
H,C—OH

TJaHLEepaT MelH

| : $od
H,C-0H HO *“ H,0 CO,
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

®
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JHHPHI ] Tpuonenn obeciseynsaeT

‘ HoaHylo (Max OPOMHYIO) BOZY.

JKBpR B CTPOCHHH U CROM- i 914 peakiid HCTOAbLIYSTCH 1A
CTBaX MHBOTHEIX )KUPOB H Pa- | olpeje/eHUs CTemeHH HEeHACHI-
ETHTENBHBIX Macel l IMEHHOCTH PaCTHTeIbHbLIX MACET:
M HBOTHHIE KHUDPH TREDAHE,
Tak KAK 00pPAa30BaHbl BLICHIMMHU
npefefbHRIME KapOOHORBIMH

Kucaotamu. Hanpumep, Tpucte- : g g 5
ApUH (TpMeTeapaT IAMHEDPHHA) | T T T
& 3 2
s us]
P A
| I T r
n
H"Cl_o“g_anss | cl.) - E — gl —m
. [
= s
| ! S—nb—nd—x
H-C—0-C-C,;Hy; | = e S
0 <N -
| } S ¢ €
H~CI—0*C—C”H35 I o=c;3 o =+ o=<%}
=] o) o
| L T
| = B 2
= =
PacTuTenbHble Macna MHUA-
Kde, TaK KaKk B HX COCTAB BXO- *‘
IAT BEICIITHE HenTpeAenbHLIE Kap- T:“
BoHoBBEe KBCHOTH. HanpuMep: { ps
: +
S - o o -
) & o= o) i o
I:— ':— ;l— "mpi'. l U o O
S0 25 L . L
0 s o X ) o
S o gE | i s o
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j B oTmmuuMe 0T MUBOTHBIX
| HUPOR PACTHTENLHBIS MACIA XU-
| Mudecxky 00see aKTUBHBI, Tax

KaK MMENT B COCTABE MOIeKy-

JIBI ABOHHEIE CBASH ¥ JIETKO BCTY-
| mawor = PEAKIIMY, HAODHMED,
| mpucoeAMHEHMA RO MECTY pas-
| PBIBA M-CBA3RH.

| 0

I
H,C~0—C~C,Ha;
0
1‘ ” Pt, t ARBI.
HC—
i

0-C~C,;Hy + 3H, ——
0

L
H,C-0-C-C,;Hy;
TPHOJAEHH

H,C-0-C-Ci;H;,
TPHCTEAPHH

|
|
|
|
|
|
|
l
l
!
i
Lo
— HC-0-C—Cy,H,
f [ o
| !
|
|
|
|
J
|
|
i
|
|
|
l
|
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TJIKO3A

Crpoende ¥ H3OMEDHA

I'nwoxoss asigercd aabIerd-
HOCITHPTOM, TaK KaK aTOMEI yT-
nepoAs cBAZAHNLI Mexpy colGoil
CHI'Ma-CBARBIO, BO3IMOMKHO B pa-
WIeHNE HacTeil MOJEKYALl OTHO-
CHTEeJbHO curma-cBasei. Ilpu
ITOM aJdbXerHJHad QyHKIHO-
HaJbHASA I'PYIIA BaauMogeicTBy-
€T CO COHMPTOBBIM M'UAPOKCHIOM
N4TOTO VTREPOJHOTO aToMa, M
obpasyerca UMKANYecKas (op-
Ma TIIOKOILI:

B
ECR -
[
~ =
'-'\ =
g
9 g—o—% &
™
l J s
. 2
z | o
T Tw 2
E*U—‘m %—?U‘—r E
' s
ol
m—uL 8§ =
L
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[
/\
./ o
3 Zo-@ 3
| S
o
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et !
% s‘“ m‘o‘ m E
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e
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Loz omom oz o5
o S 5 5 & B3 &
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Sergmon g8
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|
|
|
l
l
|
l
!
!
|
[
I
i
l
I

|
|
l
l
!
i
|
!
P
|
|
I
!
|
|
|
|
|
%IQ

VizoMepoM rioK03bI ABAALST-
ca gpykroza. PpykrTosa — 3T0
KeToHOCIHpT. B pacrsope oHa
TAKKE HAXOZUTCA B DABHOBECHH
¢ UMEJUuecKol (moayameTans-
Hoi) hopMoi.

g
jou)
(_,'-4
\_ g
byl
[
=
1 el
ﬁ, =
o\ r &
. o
\ o
g~
jur]
o
"
- S
omowgggmé
E ol d Fg
J7 [ &
g m wm

OcHOBHBI® THREI XAMHYEC-
KHMX CBOHCTB.

Tax KAy TIoKo3a ABSALTCH

anbASTHIOCIHPTOM, TG JJA Hee

XapaKTePHH CBOHCTBE AJBJerH-
JOB ¥ CBOWGTBA MHOI'CATOMHBIX
CIIMPTOB.

Anpaeruancie cBolicTRA TII0-
KOBLI:

Peaxuus «cepebpaHoro aep-
Kalla»:

| .
(H-C~OH), + 2[Ag(NH,},0H]>
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H-C=0 ( | B pacteope alnmxINuecKas
| (anpperngdasn) GopMa IIOKO3LI
—>(HI—C"0H)4 +2Agd +ANH,T+ | HAXOAHTCA B PABHOBECHH C UiK-
anveckoi (moayaneTansHoH)
CH,0H + 1,0 | dopmoii. TIpu nepexone anmu-
| mmyecroll (opMBl B LEKRAMTeC-

'uppupoBaHEUe THAIOKO3LI, B
peayasTaTte KoToporo ofpasyercd | KYylo moXyaueTaNbHYIO hopMYy ¥

[eCTHATOMHBI! CIUPT — copGur: | [FEPBOTO YTIEPOAHOrO ATOMA op-
MUpyeTcA [OAyaleTanbHas —

H-C=0 © CH,OH | MAKOIAAHAA MHAPOKCUTPYTINA.
- | o cpoum cEoficTBaM dTa IpyI-

(H-C-0H), + H, - (H-C—0H), | na orinyaerca oT cnApToBO.
| I B nmuxamdeckoll ramoxoae,
CH,0H CH,0H | xoropas nmeer crpoenne Kpec-
1A MM NOJKY, IONyALeTa bHEI

THPTOBLIE CBOMCTRA:
Cruprostie cBoicTa FEIPOKCHI MKEeCTHO PACTIOA0KEH

H--C=0 I
B TIIPOCTPAHCTEBE OTHOCHTEALHO
H—C—0H | mOCKOCTH.
Ecny nonmyaneTankHuli rag-
HO—C—H 0, poxcra u rpynna «OH» y mec-

! //is0,x | TOTO YPIEPOAHOTO aTOMa RAXO-
H—-C--0H + 5CH,C—- IATCA 0 pasHEBIE CTOPORK! TII0C-
| ®6cTH, TO Tako# HaOMep HASBI-

H—C—-OH OH RaeTCH O-PIKKCZOH, ecny o
*‘omfy CTOPOHY — TO ~»-ITI0KO30H:

j
H—C—-OH
] , $CH,0H
H
H—C=0 O

+ H—C—0—C—CH, "CH Ol
0 e o
// 5
H—C—0—C—CH, n /H
0 I 1)
/f

HO H
H—C—OrC—Cﬂs OH, . H
AN
B-raroKo3a

l
[
|
|
!
]
| /! ! O-TJII0KO03a
l
|
l
|
|
I
|

H
TIeHTAALETENAT NHOKO34



KavecTeeHHAR Peakiud, A0-
KA3BIBAOIIAA, YTO TJAIOK03a HAB-
JisteTcA MEOTOATOMHEIM COHUPTOM
- [IPOMCXOJUT PACTBOpPEHHE CRE-
sxeocaxaertoro Cu(OH), » o6-
Pa3OBAHNE APKO-CHHETO PACTEO-
pa:

H—C=0
I
HO—C—H
] .
H—C—OH OH

|

H—-C—OH + Cu - H,0+

I I
H—C—OH OH
|

H--C—OH

'
H—C=0
Hmé—OH

+ HO-(I3~H

H_-.(IJ_O \Cu
H—Cc—o0/
H—(iBm—OH

&

Bpoenne PAIOKO3BI IIOA
TeficTereM (hepMeHTOB!

t=36,6"

C¢H,,0s - 2C,H,0H + 2C0,"T
P— BTAHOJ
ApoiseHn

®

1

KPAXMAJI H KJETYATKA
(HEJAJKJI03A):

Cxoncreo m paszamdyde B
CTPOeHHH

Ofmaras -
(CeH 0s5)-

1) KpaxmMan ¥ KJIeTYaTKa
ABAAOTCA TIPMPOIHBIMY TIOIH-
MepaMH IJIIOKO03bI. KpaxMan —
| moamMep —>-PAKO3L, KAETYAT-

K& — IOIMMED —-TAIKOBEHL.
| Kpaxman nmeer kax JHHelHbIe

oenu (aMunesa), B KOTODPHIX
| CBA3L MEXIY (-TTIOKO03aMH ~0,
| o—1, 4-0-raurkosugHast, TaK #n
| Pa3BeTBICHHEIE IIeOH (AMHOIeX-
| THH} C AOMOJTHHUTEALHBIME O, -

1,6-0-rIUKOANAHBIMYE CBABAMM
l B MecTaX BerpieHHs. n = 1000
I ao 6000.

Amurosa Q000000000
AMUIOnERTHH
& &

dopmyna

I
|
I
I
|
I
I
|

I
|
I
I
I
I
I
I
|
I
I
|
|
|
|
|
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@paFMEHT MONEeKyIBl Kpax-
Mana: :

—g

KneTuarka umMeeT TOJBKO
AMHeHOEe CTpPOEHHE. JTHUM
o0bacHAeTCA, MTO UEJAI0N034
(xneTuaTra) obpasyer Takue BO-
JAOKHACTHIE MATEPHANBl, Kak |
xaomok, jgen. Memxay mapan- ]
JeNHHEIME MaKPOMOJNEKYIaMy |
0BpaayiTCA BOJOPOAHLIE CBA3N,
KOTODPSIE 06YCIOBINBAIOT BBICO- I
KV IPCYHOCTL 3THX BOJIOKOH. I
M. xaetuarxd £o 20 mum. IT; |

I
|

n go 40.000.
©

I

: |

M. kpaxmana g0 1 mon. J. |
|

|

|
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d)pamquT MOJEKYILI KJIEeT- I

HATKM!

SCH,OH
5
H
on
3

B rneruatxe 1,4-f3,B-rauko-
3HAHbIE CBARU.

AMUYHELL CTPOEHHE.
XHMHYECKEHE CBOVCTBA

a) MeTHAaMHH

H H

I
|
I
|
l
: HH
| B moaeryiie MeTHIaMHHA
| BCe CBA3H KOBAaJEHTHBIE TIOJAP-
| HLIE. A30T HMeeT HenoJe/eHHYIO
Tapy 3JeKTPOHOB, C TIOMOINLIO
KOTOpPOH IIPMTAMHBaeT KaTHOH
H' u3 BOAN ¥ KHCIOTHL, pPoAB-

I
|
[ JA5 OCHOBHLIE cBOICTBA.
|
|
I

6) BzauMogeiicTere ¢ BOAON
¢ ofpazoBaHMeM OCHOBaAHUA:

H H

HH
THADCKCH] METHIAMMOHHSA

BsaumopgeicTBre ¢ KuCIO-
TOH ¢ 00OpasOBAHHEM COJIH:

H H
e . 5+ 5
H:C:Ni+H:Cl L
H H
H H +
==

H H
xnopmx MeTHAAMMO- @

%
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HamumuTe peaknuu Ixs

AaMUHOB IIpeIeIbHOTO PALA U apo- i

MaTHYeCKHX aMUHOB, IIOATBED-
KAAIOINIE OCHORHEIE CBORCTEA B
pacTBOpax.

JNeRTPOOTPHIATENBHOCTD
23072 B MeTHAAMMHE BLIINE, YeM
B aMM#aKe 1 AEMJAAHE, IOJTO-
MY OH AsJafgerca foaee CHABHLIM
OCHOBAHMEM, HeM 8HHJIVH H aM-
MHAK B PACTBOpe. 3T0 00BACHA-
eTcA BAMAHHEM MeTHaa M OeH-
BOJIBLHOTO KOJbUA Ha GYHKIHO-
HaneRyW rpynny NH, (noxasa-
HO Ha dopMyaax).

H,CNH, + H;0 - H,CNH,0H
H,CNH, + HCl - H;CNH,(Cl
NH; + H,0 - NH,0H

NH,; + HCl == NH,C!
CoH,NH,+H,0 <=~ C;H,NH,0H
CqH,NH, + HCl - CzH;NH,Cl

®

| Xuwmuecxwe coiicTBa.
T'uaponua xpaxmana ¥ KIeT-
| TaTEH:

HaS0, ¢
} (CyHL0y), + NH,O - nCeH,,04

Hurtpopanne KIeTUaTKH!

+ 3nH,0

L

0--NO,
0—NO,

¢,H,0,—0—NO,

!
!
|
|
i
i
I
I
1
l
|
l
|
|

e" |:
HHTROUEANYOT032

I

HuS0,,
+ 3nHO—NO, >

OH
C,H,0,—0OH
OH |,

|

l
|
|
|
1
l
|
|
|
|
|
I
l
I
|
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JHITHIAMEH, | AMHHOKHCJIOTHI
AHHJHH, AMMHAK, l
STHJIAMHH, METHIAMMHH, I Crpoenue -
IHOGEHUIAMPH AMHHOKHMCHOTH — 3T Belfe-
| CTBA, B MOJEKYJIAX KOTOPBIX CO-
o | mepxaTcs ogHospemenHO amm-
(1) CH,~CH, 7 NH | morpymns: — NI, u kapGoxcnns-
CH,—CH, naa rpynna — COOH. O6imaa
caMoe CHALHOE OCHOBAHUE I diopMyna AMHMHOKUCAOT MOMKET
B pPAacTBODE OBITh NPEACTABNEHA CHISKYIOIHM
obpaszom:
H HO
" B
(2) CH,—CH, NH, H—N—C—-C—0H
V |

as R
(3) CH,— NH,
MosxoaMHEOMOHOKADOOHOBRIE
KHCJIOTLL:
H,N—CH—COOH
|

H raunus

(4) H-N—H
I
H

C O CHs aJasHH

H,N—CH—-COOH

® CH,
(O, I
7 ) C

C @C

C

O) 1 &

Cc

heHMITaANaBNE

caMuie caafinle GCHOBHEIE
CROIHCTBA B PACTBOpe

I
|
I
I
|
I
I
|
|
4(, H,N— CH COOH
|
I
|
I
I
I
I
I
|
I
I
I
|
I
|

O
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!
5 x5
” i
) T
['pynna atoMos  Ha3bIBaeT-

CH DeNnNTHAAHON WIH aMHUIHOH
PpYHHOI‘;I, a ¢BA3b MeXay aToMa-~
MU YrAepoia M azoTa B Heil —
nenTaRHol {aMuAHOH) CBA3BID.

CaureTHueckuit cnocod mno-
JAYUeHUu R

AMHPROKHCIOTE MOMKHO 110-
JYYUTE U3 FaJJOreHMPOH3BOIHEIX
KAPDOHOBBIX KHUCAOT IIPH B3aU-
MOJCHCTBHH ¢ AMMHBAKOM!:

H

CH,—COOH +|[H[- N—H-

|
LCl

- CH,—-COOH + HCl

J

NH,

O,

|
|
|
|
|
|
&
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Paguransr — arxudsl, 3aMe-
crutenu I poga, ZOHOPBI 3JeKT-
POHOB. DNeKTPOHHAA IAGTHOCTE
OT HUX CMEi{aeTcd Ha a30T aMH-
HOTDYIIIB, KOTOPHIA WMeeT He-
[IOENEHHY 0 TIADY 3JIeKTPOHOB,
3a CYET KOTODPBIX AaMHHOTPYIINA
NMPOABAAET OCHOBHbBIE CBOHCTRA.
DIEKTPOOTPHULIATENAEEOCTE 30T
VCHIUBAET:A, ¥ OH B GoablIel
cTeneHd npurArupaetr H™ wus
BOJBI M H3 KMUCJIOTHI IO JOHOD-
HO-AKUeNTOPHOMY MEXAHUIMY.
¥ (heruIaMUAOE HAOGOPOT, aNeK-
TPOHHAA NJOTHOCTE OT a30Ta
aAMPHOTDYILL CMEIaeTca K GeH-
30JIHOMY KOJBIY ¥ HATIPABIA-
eT 3aMeCcTUTEeAH B OPTO- H Tapa-
HOoA0KeHHe. JJIeKTPOOTPHIA-
TeJLHOCTH A30T4 YMEHBINAGTCHA U
OCHOBHBIE CEOHICTRA ocnaferaror.
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H-C=0

OPTAHHYECKHE
COEJHHEHHSA |
C ABOMCTBEHHLEIMH H—C—O0H
XHMHAYECKUMH |
OYHEIUAMH HO—C—H 0
| //HgSOglL
AMPHOKMCIOTHI H--C--OH + 5CH,C——
H HO | \
Pt H—C—OH OH
H-N—C—C—OH |
| H—C—0OH
CH, |
aNnaHUH H
Iaoxosa H—-C=0 0
HHH ?H H O | /!

0 H—C--0—C—CH,

) |

CH,—C—-0—C—H 0

I /]
- H—C-—-0—C—CH,
AMHHOKHACIOTH obiagaioT 0]
CBOCTBAMH KHCIOT: I //
C
0
H,N-CH-C-OH + NaOH = I //
| H—C—0—-C—CH,
CH, |
= HZN—(EH—COONa + H,0 H
CH, TeHTAAIeTHIT TI0K03a
HATPHEBasA COMb _
AMHHOIPOITUOHOBOH 310 peaKlusa orepudHEKAa-

KHCJIOTEL (aTaEWHA)} LM, TOATBEDKAKIOIAN CITHPTO-

BEIE CBOHCTBA IVIIOKO3EI.
AMIHORMCAOTH ofmagaioT '

CBOMCTB&MH OCHOBAHHH, TaK KaK I

B amuwnorpynne —NH, ects He-

ToMeNeHHAA apa 3eKTPOHOR, 34 |

cYeT KOTOPOH M3 DACTBODOB KHC-

JIOT ¥ BOAM! npuraArusaetcs H': |

|
® | ®
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N-CH-COOH + HCl —

|
CH,

— (H,N"—CH-COOH)Cl

CH,
CONAHOKWCABIH afaHuH

Tnwroza npoaeadeT anbie-

#°
IrHJHEIE CBOMeTBA (—C—H )} H

CBOMCTBA MHOTUATOMHBIX CITHD-
toB {(—OH)

C

(H-C—OH), + Ag,0 -
I

| H

-

|

I

|

|

|

|

|

I

|

|

|

|

1

|

: CH,0H aMMuauHENi pacTsOp
*‘ OH O

Y

Il ¢

|
|
|
|
|
|
|
|
I
|
|
|
|

|
s (H—-C— ~OH), + 2Agl

CH,0H runokonosas
KHCJIO0Ta

Jro peaknus «cepeGpAHOTO

3epKanas, KOTOpad IOATBEDKAA-
eT aJbRerujHsle ¢BOHCTBA TUTHO-

®
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BEJEXH

IIeperanan cTpykrypa Oea-
K& — 3T0 DODPAAOK COEJWHEHHHA
AMUHOKHKCJIOT B ICAUIeITHAHOR
eI .

H 0O H 0

I H | H
..~N—CH,~C-N-CH-C-N-~CN-C..

I

0

al
CH, CH,

I

SH

AMHHOKHCNOTEH COSMUHAIOT-
cA Mexay cofoH npm moMoIoH

0O H

I |
menrugHoi ceask (—C—N— )

Bropmunas crpyrTypa Gel-

KA — BTO IPOCTPAHCTREHHAR KOH-
¢durypanus, KOTOpyio MpAHKMA-
&T TONUIeNTHAHAA Nenb. Takas
CTPYKTYpa VAepKHBaeTcH Gaa-

ToAapa BOJOPOAHEIM CBA3AM
Mexay rpynuaamu —CO— u —

I
|
I
|

AEHATYPALHSA BEJKA

Hemarypanus Senka — 3To
paspylieHHe TPeTUUHOH M BTO-
PUUYHOM CTPYKTYDPHL Benxa. OHa

} MoKeT 6BITh BBI3BAHA HATDEBAHN-

I
I

I
I
I
|
I
|
|
|
|
I
|

NH-, pacnosio:eHBEIMYA Ha CO- ]

CeJHMX BATKaX CHpamy {(-CIH-
pank uay f-crpyrTypa).
Tperaynaas cTPYRTYPa — 5TO
KOHQUT'YPAIHA, KOTOPYIO IIpH-
HUMAET B IPOCTPAHCTEE FAKPY-
YeHHAN B CIIHPANh NOANIeTH]-
Haf Henb. TpeTHIHAA CTPYKTY-
P& TOAREDKHUBAETCA BIAMMOALH-
CTBMEM MeXIY GYHKIHOHAJL-
HuIM#A TPYINaMy PATUKANOB
AMHHOKHCJIOT. OTO AHRCYILEHA-
HBI& MOCTHHH, CJIO}RHO!)(IJHDHHB
CBHA3H.
YeTsepTnynad CTPYKTYPA —
KOMILTeKe, CHOCODHRIN K
AMCCOLAALAN,

|

eM, AeHCTRUEM painanMy,
BCTpAXUBaHUeM. [leHaTypauuns
fenxa NMPOHCXOAHT IPH Bapxe
SHIL, MPHTOTOBJCHUH IXIUH U T.
A.

IIBeTHBIE peariuy Ha DelaKH.

1. BuypeToBasa peakiimda —
9T0 Ka4YeCTBeHHAf peaklusa Ha
TIeNTHEHEE CBASY B MOJIEKYJIaX
Genxa.

Ecnu ¥ ocafxy THAPOKCHAA
M B HIeXoyHOoM cpege pofa-
BHThH HeMHOTO fesika KypHHOTO
Aina B 83bONTATE, TO HOABIAET-
¢st BPHOJSETOBOE OKpallINBAHHKE.

2. KecanTonpoTeHHOBAA peak-
IMA — Ka9eCTBeHHAS PEaKIUd Ha
GeR30ALHOR KONLI0 B MOJEKYIe
beara. K 6enxy npubapasior
HeCKOJbKO Kanejk a30THOH KHC-
JIOTH, CJIEFKA Harpesalor. K ox-
JAMISHHOMY 0CagKy AOGABIAIOT
HeCKONBKO KANeAb BOJHOTO aM-
muaxa. Baauane ofpaaverca Ge-
AuH 0C3A0K, IPH HAMDERAHMH OH
menreer. Ilpu poGaRneHUH BOJ-
HOr0 aMMHAaKa CTAHOBMTCS OpAH-
FKEBLIM.
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3azxava. Hanumure ypasHe-
HHA peakluit Ho crexyougei
cxeme:

npefenbHEle YTAeBOOODOSE

— , HenpezeasHbIE YIIEBOAO-

2

poamsI __ - _, apoMaTrTHdecHKue yr-

aesofopons Y, HUTpocoemH-

HeHHe % , aMuHHL

Pewenue.

1) 2CH,

Kperun:
s

C,H, + 3H,

axt,C,t°

2) 3C,H, _anC | CH,

Q

- #
< C—N  +2H,0
I
/.o O
CH
4)

CH
HC

FN
CNO,
| ) < 6H
CH
.

HC g
CH

Fe xucroma

CH
.

~

C—NH,

(I: g o
~.

-~
CH

HC

Fe xucaroma ‘
.__.._.__-___._)

HC

©,

| POJLE BOZOPOIHBIX
| CBA3EH B NOCTPOEHHH
BEJIKOBOH MOJEKYJBI

E
[ Brarogapa BogopOAHBEM CBA-
f 3AM
|
|

MEX Iy rpynnamm
O H
| _! " |N— ; PACAOIOMKEeHHBIMH

| Ha coceaHWX BHTRAX CTIHPAH,
[ ofipasyercd BrOPMYHAA CTPYKTY-
I pa 6enrxa.
3a cueT BOAOPOAHLIX CBA3eH
I Monekyan coupros R—OH u
| kapforoBnix kHMcaor RCOOH
| HA3EIBAIOTCA ACCONMMPOBAHHBI-
Mi. JT0 ABIAETCH NPHUYMHON
Gomee BRICOKOH TeMmepaTypbl
| KHIIeHHSA H PACTBOPHMOCTH
CIIMPTOB ¥ KapOOHOBEIX KHCJIOT
| Mo cpaBHERMIO ¢ COOTBETCTBYIO-
| HUAMH YrIeBOACPORAMM.
Kpome Toro, noumxenue
%pacmopnmoc'm CTIUPTOR B TOMO-
JOrHYECKOM DALY MOKHO 00'BAC-
HHUTEH TeM, YTO uem Donbire yr-
| neBopopomEIl pagUKaN B MONe-
| KyJle cMUpTa, TeM TPYAHee rui-
] DOKCHJIBHOH TDYONe VAEDHATDH
MOJIEKYIY BOALI 3a cueT obpazo-
| BAHHA BOZOPOJSHLBIX CBSA3EH.
| B mpHpOIHEIX BONOKHAX MAK-
| pomonexynrr memmtoN08EI paco-
| 1aratoTCs B OIHOM HATPARIEHHEL:
| OHH OPHEeHTHPOBAHEL BAOJIE OCE
BOJIOKHG. BosHHRawIUe IIpH
| 9TOM MHOTOYHCJIEHHEIE BOAOPOI-
| msre craan MeXAY MHADOKCHIL-
| HBIMH PPYIIIAME MAKDOMOREKYI
| 00YCIOBNEBAIOT BRICOKYK TTPOU-
| HOCTh 3THX BOJOKOH.

| ®
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3anaua. Hanvinure ypapHe- ] damaua. VM3 Beraona cHHTe-
HHA DeaKUHH 1o caefyiolmei | 30M B ABe CTAAMH HOAYUHIH

cxeme: ] a30TCONEPKALIEe OPTAHAYLCKOE
TeKCaxJOPI UK JOTeKCAH coeuHeHHNe, KOTOPOE JEeTKO B3a-
Ts uMogeHcTBYeT ¢ 6poMHOH BoO-

noi, 06pasys TpHOPOMIPOR3BOA-
| Hoe. TIpu peakuuw aToro asoT-
2, murpoSenson __3_, aHH- | coJep:Kallero coejHHeHERd C
n3brITROM GpoMoBoaOPOIA 06pa-
A 4 xjopuid GeHnIAMMO- | 30BaNack coNk Maccoit 46,98 r.
HUIE. | Kaxoe coefluEeHre OLLIO TIOAY-
Pewenue. | weno cumTesom B ABe cTaguu K3
Genaona? Kaxas Macca BeHsona

KaTanni.
1) C;H,, ————=C,H,; + 4H, | BCTYMHAA B PeaKIIUI, eclH BHI-

1) rexcan _! , Gemson

0 XOJ IPOAYKTOBR Ha KamJIoH ua
/7 n,s0, | crammit cumreaa pasen 75%.
2) G;Hy + H-O-N —— | Pewenue,
\ HOL ICEHG + HNO3 = CﬁH5N02 +
0 HOH (1)
-» CgH,NO, + HOH { C.H,NO, + 6(H) = C;H,NH, +
| 2HOH (2)
v C,H,NH, + HBr = C,H,NH,Br
3HCH,NOC,+6H Fc’BE:g;? "ot | (3)

YecKHN BO3SMOMKHOH COJIH:
46,98 r (C;H,NH,Br) — 75%
x — 100%
x = 62,64 r (CGH,NH,Br)

— CgHy —NH, + 2HOH

4) CgH,—NH, + HCl—
— CeH NHLI

Konudeerro BemecTea:

OCBLLUENHE

*“ QOnpefefigeM Maccy TeopeTH-
|
|
|
|
5) CzH, + 3CI, _..otpemenyie i

62,64
— CgHClg | VCH;NHBr) = —= = 0,36
2) OcyizecTpuTe cleAyIOLIYE I MONb
[peBpaNieBUs: | Hs ypasmennsa (3): 0,36
C,H.NH, = 0,36 Mons
Senaon .1 x1opBenson | Mone Gt NH, ’
e XJO0P C,H;NH,Br
2 aHMANE _ 3 XNOPUL l Roauuecrso CH,NH,; Teope-

THUYECKH BO3MOMHOE!
desunammonmit — 4, amunnn. | 0,36 mons C;H,NH,— 75%
x — 100%
| x = 0,48 mons C;H,NH,

O ‘ O,
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Hs ypasrenusa (2): 0,48 | Pewenue.
Moas CH.NH, = 0,48 wmons 1 b CiH; + Cl, —» HCL + CHCl
CgH,NH, ! 2) CH,Cl + NH,; — C;H;NH, +
Konugecrso sBemectra ! HCI
CgH;NH,, Teopetrnuecky Bos- | 3) C;H,NH, + HCl - C;H; NH,Ci
MOMKHOE! | 4) CeH,NH,Cl + NaOH — HOH
0,48 mons C;H,NH, — 75% + C,H NH, + NaCl
x ~ 100%
x = 0,64 mome C;H,NH,

g S PR
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rETEPOLIMKJIHYECKHE
COENHHEHMA

TFeteponukraudeckne coeau-
HEHNSA MOMKHO PasfendTh HA cJle-
AYIOIIHE TPYIIIBI:

1. TIo ofmemMy 4yHcAY aTOMOB
B UKJIe: TpeX-, YeThIpeX-, IIATH-
, IIECTHUNIEHHEIe WKL ¥ AP,

2. Ilo upHpoae reTepoaroMa:
KHCAOpOA-, a3oT-, cepy-, doc-
popconepxame U Jpyrue.

3. Ilo uKcny reTepoaToMOB:
B reTepomHKAEe MOMKET COHep-
KATLCH OQWH, /Ba 1 Gonee reTe-
POATOMOB.

4. Ilo creneny HACKIIIEHHOC-
TH IHAKIOE.

5. ITo xoAMYecTBY UUKIOB.

CTPYRTYPH HATHYJIEHHEBIX
TeTePOLMKJICB ¢ OAHHM TeTepo-
ATOMOM.

BaxuefinminMpe nATHUIEHHEI-
MM TeTepOIMKJIaMH € ONHHM
TETePOATOMOM ABJIRIOTCA:

THOhEH

I
I
|
I
I
I
I
|
I
|
!
|
I
I
I
I
I
I
%I‘“
I
|
I
|
|
I
|
I
|
I
I
|
|
I
|

OCHOBHBIE XHMHYECKHE
CBOHCTBA ITHPPOJIA

BenefcTsie yUacTHA Hapsl
HeloneNleHHEX 3NeKTPOHOB AT0-
Ma A30Ta ITUPPOJia B ApoMaTHyec-
KOM COOPAXKEHHH TeTepoarom
CTAHOBUTCH OoJiee DeIHELIM DIIeK-
TPOHEMHU, NO3TOMY TUPPOI NIpo-
ABnAeT CnabOKHCIOTHRIE CBOH-
cTBa., AToM BOAOpOZA, CEBA3AH-
HBIH ¢ 830TOM, MOXKeT OBITH 34-
MeureH Ha Metana. Conu obpa-
BYIOTCA TOJALKO NPU B3aUMOJel-
CTBUH €O IIEA0YHBIMHA MeTalda-
MY HAW ¢ OU€HBL CHABLHBIMH OC-
HOBAHHAMHM (C THUAROKCHAAMHE
LIeNOYHEIX METAJJIOE OPH BEICO-
KON TeMIepaType, aMHIOM Ha-
Tpua 1 ap.). Hanpumep, nuppon
pearupyeT ¢ MeTAIJHUEeCKUM
KanueM ¢ obpajoBaHHeM TUp-
PON-KaTHA:

/

e

N + K-
|
H
- /”>N: +1/2 H,
i
K

TTHPPOI-Ka T
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OcHORHBIE CBOHMCTBA THPPOJIA
NpakTHYECKH He NPOABNANTCH
H3-34 YUACTHUA HENOJeNeHHOH
3NMeKTPOHHOW MapLl B CHUCTEMe
KONLUEBOTO CONPAMKEeHUS (MHUp-
PONBLHBIH 430T).

IImppon -- GecuBeTHad KU~
KOCTE, C1a60 pacTROpPEMA B BOLE,
Ha BO3AYyXe OLICTDO OKHCAAETCA
u remueer, t,, = —-23,4°C, t . =
130°C, p = 0,97 r/cm®. Hazsa-
HHe NMHUppoJ (KpacHOe MacJo)
IIPOMCXOAMT OT CTAPOH peakKin
ero OTKDHITHA, COCTOAIOel BoO
BHECEHHW B MAphl MHPPOIIA COCHO-
BOHM JYYMHEI, CMOYEHHOR coid-
HOH KHCA0TOH; AUTHKH JpeRecH-
HEl OKPAIlllABAETCA IIPH HTOM B
KPACHHIH IBET.

Crocobbl MOJYUYEHNRE HUp-
PoOaa.

a) @ypaH, THodeH ¥ TUPPOI
MOTYT IDPEBPAIIATLCH ADYI B
Ipyra npu Harpesauam no 400—
450°C B IpHCYTCTBHH KATANM3A-
topa Al,O, (uxn I0prera).

I
|
|
I
I
|
|
I
I
I
|
|
I
|
|
I
|
I
|
|
|
|
[
|
|
I
I
I
I
I
I
I
I

TUPPOT

CTpYKTYDBI LIECTUYNEHHBIX
TeTepOIUKIOE ¢ ONHUM IeTepo-
aTOMOM.

BaxuefmnaM INeCcTHYIEH-
HEIM TeTepOIMKJIOM ¢ OJHHM
TeTepoaTOMOM — A30TOM ABIAET-
ol TUPUAHH

=

NN
N

OUPHIHUH

TeTepOIMEANYECKEMI HABHI-
BANOTCA COSIMHEH A, HMeOIue
B CBOeM COCTaBe KoJNbLa (LHK-
Jel), B 00pa30oBaHMH KOTODRIX,
KPOMe aTOMOB YTIEpoaa, IPUHK-
MAIT YYACTHE W ATOMEBL IPYTHX
aqaeMerToB. «['eTepocs (rpeu.) —
pasHBIN, pasAHMYHBIH. ATOMEI
APYTHX 3JIEMEHTOR, IOMHMO aTOo-
MOB YrJepoja, BXOOSIIUe B Co-
CTaB reTepOHKIOR, HAZKBAIOT-
ca rerepoaromamd. Hauboxee
YaCcTO BCTPEUANOTCA B COCTABE
TeTEPOIMKIIOE FeHePOATOMEL 430~
Ta, KUCIOPOAA U CephI.
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HYKJEHHOBBIE KHCJTOTEL.

HYEKJIEOTHADBI

CrpyrTypHEIe OPMYJIIET A70-
TUCTHLIX OCHOBAHUY HYKIenio-
BhIX KHCJOT, IPONU3BOAHBIE TH-
PUMUIAHHAE.

HUupuMHANMBOBLIE OCHOBAHHA

1
o

HN - \CH

I ,
C

ypanun
2,4-1MOKCHUITHPHMEIWH

8]
|
|

Q=

N
HN C—CH,

1 I
C /|CH

¢ NH
0

THMHAH
2,4-1HOKCH-
S-MeTHITHPUMHANH

NH,

j

C
N? ~CH
I
C._ _-CH

I NH
0

MUTO3HE
2,4-oncu-
4-aMUHO-THPUMUJIUH

jas} jas
|5 Bl
5=,
N/
z

e ——— S
\CH
I
/CH
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CTPYETYPHLIE ®OPMY.JIbL

A3OTHCTBIX OCHOBAHHH H
HYKJEWHOBBIX KHCJOT, E
TIPOH3BOIHLIE IYPUHA. ~§ o

Ilypunosrie ocHOBAHUA

|
|

|

|

|

NH, l
= |

|

|

|

|

|

C| afeHuH HC
NT e
L I~
HC§N/C\N4CH THPHMHLHUH
Tayromepusa — »TO paBHOBeC-
a Hag IWMHaMWYecKasd H3OMepH4.
fi | CyigHoCTE ee 3aKJI0YAETCA BO
BRAHMHOM IIPeBpAIEHAHE H3OMe-
NS e NH  TYaHMH | PEBpAILY .
[ Y | | POB ¢ nepexocoM Karoi-aubo
PN | HOABMIKHOMW TPYIITIK H COOTBET-
N

HN | CTEYIOUIEM TiepepaclpeXeleRny
BMeKTPOHHOH MIOTHOCTH.

- | NMaxrammas dopma (okcodop-

| | Ma man NH-popma) Gonee Tep-

c

MOAMHaAMUYecKH YCToi4YKBaE,
“6 e
BII; sl Tﬁ OyPHH 9°4YeM NTAKTHMHAM.
HC2 3 tc. s PcH . | Kucaopogasle npousBoIHble
N N A30TCOAEPHANIHX TeTePOLUKIOB

i B 3aRHCHMOCTH OT YCIAOBHH MO-

H
| ryT cyImecTBOBATH B PASMHYHEIX
| TAYTOMEDHEIX (OPMAX, Ilepexo-
NH, | AMINMX APYT B APYTA Grarozaps
! 6-amunonypuH JAKTHM-IAKTaMHON TayToMe-
N SN I pHA.
i |
HC c
\\\N/ 7 |
+ |
HY
o |
i |
c
2-aMUHO- HN/ ~¢ N l
6-OKCHOYPUH ] il 1 i
€. C CH
NN
H,N - N N i

® 5o ®
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CTPYKTYPHBIE ®OPMYJIEI
¥TAEBOJOB, BXOJAILHX B
COCTAB HYKIEHHOBLIX
KHCIOT

B coctas PHK sxoanTt D-pu-
Goaa, [{H — D-2-gesokcupuboaa,
KOTOpBIE B IIENH HYKJIEHHOBLIX
KHMCAOT CYUIECTBYIOT B IIMKJIH-
yeckoit B-D-dypanosHolt popme.

o~ s
n\ :

HCOH |
0OH

H-C-0
Hf{.}OH

H-G--OH o §

HCOH “

H

f
-D-prfodyparosa
D-2-pudoza b

H-C=0

—C— HOCH
H F H / OH
' C/ P

H—COH e §
i

1[\}; H

H--C—O0H
: C C
H—C—O0H i i
i on H
Iy B-D- mesoxcH
D-2-pesok- - °
HO ano3a
cupubosa prodbyp

Pufiosa m gesoxcupuboaa
CBA3AHEL ¢ A30THCTHIME OCHOBA-
HEuAME N-TIHKO3MIHOH CBA3LI.

N-rauKo3Habl — NIIKKO3HIE,
ofpasoBaHHEIE MOHOCAXAPHAAME
1 NH—cogepxammMy coeauue-
HuAMY (RAaOpAMep, AMHHAMU,
reTepOHKIAYeCKHMY coelnHe-
HHAMR)}.

HyxneMHOBLIE KHCHAOTH —

NONMMEPEI MOHOHYKIEOTH-
Z0B ¢o crmenudnyeckoi

OBHIAA CXEMA THIPOJH3A
HYKJAEHHOBBIX KHCJIOT

(HEK}
— —
M
&
2
g
- ¥
2 =
u =
=1 g
5Y 3
‘I [ =]
=17 =]
g F &
2~
I [ .
u::A_
Q1 - | &
oo | | o~ =]
= = =
= A =
B S| o ]
o o @
Q =3 S =Y =]
g EY i) 3
AR R ¥
L
3 + 2
@ — o
=] =
= =
= (%]
2 2
2 e 2
> =i~z
ey =1 A
= L
e| B
UQ__
g -
> 9
=N
— + .
3
il
— =]
>
=
=
=
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| cTpyrTYpOi (nepBuuHOH, BTO-
] PHUYHODI).
i H¥ = n' [MorOHYKACOTHI];
Mm = 104 - 10104.
OcuoBHBIE PYHKHUM HYKJe-
| mHOBBIX KuCHOT:
! 1) XpameHnue reHeTHYECKoOH
| #HOOPMAUHH (B AAPE KJISTKI).
2. TTepeaada TeHeTHUIECKOHN
i UHQOpMAanHY (penayuKaAlNs,
TPAHCKDUIITINSA).
3) Y4acrue B OHMOCHHTEe3e
0eNKOB (TpaHCHAIMA),
Ofias cxema FUAPOJH3A
HYKJIEHHOBLIX KHCJOT.



BHIBlI HYRJIEHHOBBIX
KHCJIOT

B saBucuMoOCTH OT cocTaBa H
GYHKIOKI, BHMOJIHAEMEIX B
KJIeTKe, PA3NHYAINT:

1) ZesoKCcUpUOOHYKIASHHO-
By kucaory — JHEKE,

2) pHBOUYHASHHOBY I KHCIG-
ry — PHE.

CocTaB HYKHEOTHAOS:

1) AzoTHCTEIE OCHOBAHMSA
aAfleHHH
ryaHWH
IfUTORNH
THMHH
2) yraesoan
B-D-neaorcupubodypaHosa

|

|

l

|

F

|

|

|

l
|
;

|

i

|

|

3) H,PO, :
]

PHE
1) A30TUCTLIE OCHOBAHUA
aAZeHUH *’
ryasuy
TUTOIUH
ypanua

|
l
2) YTJIeBORRL |
B-D-pubodyparosa l
3} H PO, |
Dyurnua JHEK — xpatenue
reHeTHuecKo® uHbOpManuH B 1
fAgpe KJETHKH. |
Oyuxmuu PHE: 1) undop- |
mannonuas PHE (u-PHEK) — cun- !
TEIBAHVE TeHeTHYecKol HHbOD- |
MaluH;
2) marprunaa PHK (m-PHEK) i
— yuacTue B OnocHHTe3e Genra 1
(Tpancaanun); (
3) rparcnopruas PHK ]
@ {(r-PHK) — gocrasxa amiz- I
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HOKHCJIOT B IOMUCOMY JAS GHO-
caHTesa BGeska (TpaHCHIAHMH) W
AMATITOPHAS POJBb {¢IepeBofl ¢
A3LIKA» HYKIEOTHAOB Ha ¢A3RIK»
AMUHOKHCIOT»);

4) puBocomuaa PHK — Bxo-
IHT B COCTAB PHBOCOM, YHaCTBY-
eT B buocunTe3e GENIKOB.

TlepBuunaa crpysrrypa JHE
1 PHEK npeacrasnser coboit noc-
JIEAOBATENEHOCTE HYKASOTHAHBIX
3BEHLEB, COENMHEHHBIX Merxny
cofoit ¢ noMowmei dochoama-
QUPHELIX MOCTHKOE, CEARRIBAIO-
wux C—3’ npeArlgyniero HyrJe-
oTuauoro spena u C-5 ocaepy-
0LIero HYKJISOTHAHOTO 3BSHA.
TlomumepHas Nenb, TAKUM 06pa-
30M, COCTOHMT M2 YepeayvioluX-
¢A NEeHTOIHBIX ¥ HOCHATHRIX OC-
TATKOR, 4 reTepoilMKJAHYecKHe
OCHOBAHUSA SBAAIOTCA ¢BOKOBEI-
MM TpYIDaMHs, OPHCOSKHHEH-
HEIMM K II€HTOSHLIM OCTATHAM.

m.___._..__._—___‘__..___.._._—.____%——________._.___.-_“_u_._.____-....._.-.-.-.
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