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1. KOHCHEKT JEKOUH



1. 1 JJexkuus Nel ( 2 gyaca).

Tema: «Teopus crpoennsi oprannyeckux coeqnnennii A.M. byraeposa. Kuaaccupukanus
oprannveckux coequHenuii. [lpenenbHbie yrieBoaopoab»
1.1.1 Bonpocel JieKum:

S

Teopust crpoeHus oprannyeckux coeauHenuii A.M.bytieposa.
OcHOBBI KITacCCH(PUKAIIUN 1 HOMEHKIIATYpPhl OPTAaHHYECKUX COCTUHCHHM.
Tumnbl 1 MEXaHU3MbI XUMUYECKUX PEAKIHU B OPraHUYE€CKON XUMUU
Ankanbl. ['omonoruyeckuii psa. Homenknatypa. M3omepusi.
duszndyeckre ¥ XUMUUECKHE CBOMCTBA aIKaHOB

[IpuMeHeHue u noayyeHrue MpeaebHbIX YIIIEBOI0POIO0B.

1.1.2 KpaTtkoe coaep:kaHue BONPOCOB

1 Teopusi cTpoeHus1 oprannyeckux coeanHenuii A.M.byrtiepoa

Opra}mquKaﬂ XMMHSA - ITO XUMHSI COeTUHEHNH yriaepoaa

Oprannyeckue COCJUHEHHS MOKHO PacCMaTPpHBATh KaK YIJVIEBOAOPOABI MM MX
NPOM3BO/JHBIE, OJIYy4YeHHbIE IyTeM BBeJACHHUS B YIJIeBOA0POAbI QYHKIHMOHAILHBIX IPYIIIL.
IIpeameToM M3y4eHHs OPraHUYeCKON XMMHH ABJISIOTCH OPraHNYeCKHe BellecTBa.

1. Teopust XMMHYECKOI0 CTPOCHUS OPraHNYECKUX COeIMHEHU I

Teopusi cTPOCHUSA OPraHMYECKHX COCIMHEHHH, OCHOBOIOJIOKHUKOM KOTOPOU SIBISETCS
Anekcanap Muxaitnosuu bytiepos. (1861)
- mpogeccop Kazanckoro ynuepcurera

1.

ATOMBI, BXOJSIIUE B COCTAB MOJIEKYJIbl OPraHUYECKOr0 BEIECTBA, HE HAXOASITCS B
OEcropsiIOYHOM  COCTOSIHMHM, a COEQUHEHBl MEXJIy coOoi B  ompeieseHHON
MOCJIeI0BATEIbHOCTH XUMHUUYECKUMU CBA3SIMU
[Topsimok M moOcienoBaTENIbHOCTh COEAMHEHHUS aTOMOB B MolieKyne byTiepos
Ha3BaJl XUMUYECKUM CTPOCHUEM.

. COGI[I/IHCHI/IG aTOMOB B MOJICKYJIC TPOUCXOAUT B COOTBCTCTBUU C MX BAJICHTHOCTBIO.

CB0OOIHBIX BaJICHTHOCTEH Yy aTOMOB B MOJICKYJIC HET.

. CpoiicTBa BCIICCTBA 3aBUCAT HC TOJIBKO OT TOI'O, KAKUC aTOMBI U CKOJIbKO UX BXOJHUT B

COCTaB MOJICKYJIbI, HO U OT TOIo, B Kakou IIOCIICA0OBATCIIbHOCTH OHU COCIHNHCHBbI
MEXIy cOO0M B MOJIEKYJIBI ( T.€. OT XMMHUYECKOTO CTPOCHUS )

Pasnuume B XMMHYECKOM CTPOSHUU C OJHOM W TOH K€ MOJCKYISPHOW (PopMymnoi
SBJISIETCS] IPUYUHON U30MEPUH, U YUCIIO BO3MOXKHBIX U30MEPOB MOKHO IIPEICKA3aTh

4.

ATOMBI W Tpynmbl aTOMOB, BXOJSIIME B MOJIEKYJy, OKa3bIBAIOT BJIUSHHE Ha
XMMHYECKOe TOBeACHUE ApYyr Ha apyra. OcoOEHHO 3aMETHO TaKOe BIUSHUE B TOM
ciygyae. Ecnu 3TM aToMBl WM TPYNIBl aTOMOB CBSI3aHBl APyl C JPYroM
HENOCPEACTBEHHO

. 3Hasl CBOWCTBA BEILIECTBA, MOYKHO YCTAaHOBUTH €0 CTPOCHHE U HA0OOPOT: XUMHUYECKOE

CTPOCHUC OPIraHUYCCKOro COCAMHCHHUA MOKCET MHOI'OC CKa3aTh O Cro CBOMCTBAX.

. ATOMBI yIJ1epoaa clioCOOHBI COeIMHATCH APYT ¢ APYIroM ¢ 00pa3oBaHUEM yIJiepoj

yIUIepOAHBIX MLenell Pa3iuYHbIX BUAOB. JTH LeNH MOIrYT ObIThb OTKPBITHIMH
(IpSIMBIMH WJIM Pa3BeTBJIEHHBIMH) WU 3aMKHYTbIMH (Hukiandeckumu). Henu
MOTIYT COepKaTh OJJUHAPHbIE, IBOIHbIE U TPOIiHbIE CBSA3M

. CTpoeHHne MOJEKYyJabl MOXHO BBIPa3UTh MHpPU TOMOIIU CTPYKTYpHOH (HOpMYIIBI.

KOTOpaAa AJid JaHHOI'O OPraHruYCCKOro BEUIECTBa ABJISICTCA CHHHCTBGHHOﬁ.

. Ouznyeckue W XUMHUYECKHE CBOWCTBA OPraHMYECKUX COEAUHEHHH ONpEeNeNsioTCs

COCTaBOM HX MOJICKYJI, @ TAKKC XUMHYCCKUM, IMPOCTPAHCTBCHHBIM H 3JICKTPOHHBIM
CTPOCHHUEM.



2. OcHOBBI KJIaccu(PUKANUM U HOMEHKJIATYPbI OPraHUYeCKUX COeIMHEHU .

® [10 CTPOSHUIO YIJIIEPOTHOTO CKEeleTa

® [10 MPUCYTCTBYIOUIMM ()YHKIIMOHAJILHBIM TPYyIIIaM

OpzaHu4yecKue coeOuHeHus!
Mo CTPOEHMUIO YriepoaHoro ckemnera

/

\

Auuknunyeckme coeauHEHUN - 3TO COeANHEHUs
C OTKpPbITOM (HE3aMKHYTOW) Lienbio aTOMOB

yrnepoaa

uenHoe CTpoeHne MoJieKyn

—C———C—

N

-
HacbIWeHHble
coeauHeHus
(npepenbHbIE)

—C—C—C—C—

HeHacChbIWeHHbIe
coeauHeHus
(HenpepenbHbIe)
—C—C=C—C—

HacblWeHHbIe
coeAuHeHus
UUKNnoankKaHbl

ariMyuknu4yeckue
coeAunHeHus

LMKNUYeCcKne CoeaAUHEHNUN - 3TO COeaUHEHUs C
3aMKHYTOM Lienblo aTOMOB yrriepoaa

KonbLeBO€e CTPOeHMe MOoJieKyn

S

coeAnHeHus
LMK TONMbKO U3
atomoB C

Kapboumknmyeckue

AN

HeHacCbllWeHHble
coeAuHeHus

7

apomMaTuydyeckKkue
coeAuHeHus

apeHbl

©

3 Tunbl 1 MEXaHNU3MBI XUMUYECKUX PEAKIMil B OPraHUYECKOW XUMHUH

Haubonee oOmeir sBisieTcs Kiaccu(UKaAlsg Ha OCHOBE CBS3BIBAHUS HWJIH

CTPYKTYPHBIX 3JICMCHTOB

1. 3aMeieHUs - U3 MCXOAHOW MOJIEKYJIbI 32 CYET pPa3pbiBa CBS3eH yIAJAeTCHd aTOM WIH
rpynmna aToMoOB U BMeCTO HUX NPHCOeTNHAETCS HOBasi AaTOMHAasi Tpynmna

CH4 + Cl; > CH;C1 + HCI

2. MpUcoeIUHEHHE -

AaTOMBI WK I'pylnmna aToMoB
CHz =CH2 + Br, > BI‘-CHZ -CHzBr
3. oTmienyieHust ( 3IMMHUHUPOBAHUS) - HCXOHASA MOJIEKYJIa OTHIEIIsAET IPYNIy AaTOMOB

reTepouuKnuyeckune
coefMHEeHUA
LIMKI1 COCTOUT U3
aTtomoB C n gp
aTomoB

=~ "N

o

N

yaaJeHUs

K YIJI€pOAHOMY CKeEJIETY HCXOAHOM MOJICKYJIbI TIPUCOCAHUHACTCH



CH3 - CHz - CH2 - CH3 —> CH2= CH-CH= CHZ + 2H2

4 neperpynnupoBka ( ©3oMepu3amus)
3. Peakuuu okuciaeHuUst
4. Peakuuu paszioxeHus
Kaxmass W3 TEpeynclieHHBIX pEeakIii MOXET TMPOTEeKaTh IO KOHKPETHOMY MEXaHH3MY.
Onucanne XuMHUYECKOW PeaKIiy 10 CTaIusIM Ha3bIBACTCSI MEXaHU3MOM.
Paznuuatot ceoboono-padukanvhsie, 31ekmpoghunvrvie u HyK1€0QuILHbIE pEAKUUU.
Kaxgas U3 mepedyucleHHBIX peakIHil MOXET MpOoTeKaTb [0 KOHKPETHOMY MEXaHHU3MY.
Onucanne XUMUYECKOW PEaKIINH 110 CTaIUsIM HA3bIBACTCS MEXAaHU3MOM.
PaznuuaroT ce0b00no-padukanvusie, 31ekmpoghuibrsle u HyK1eoguibHvle peakyuu.

BaxxHpIM KpuUTEepHEeM TMpU ONpEACTCHUN MEXaHW3Ma pPEaKIUu SBISETCS THUI pPa3pbiBa
XMMHYECKOW CBSI3M B UCXOAHOUW MoJieKylie. Pa3inyaroT TOMOJUTHYECKUN U FeTePOTUTUYECKUI
THUII pa3pbIBa CBA3HU. 4.

3. Tunbl 1 MeXaHU3MBbI XHMHYECKHX PeaKIUil B OPraHN4YeCKoH XUMHUH

I[Ipy roMoJMTHYECKOM PpAaCIHIeNJIeHHH CBsS3M OOpa3yrOTCS  YaCTHIB, HMEIOIIUE
HECHapEHHBIM SJEKTPOH M Ha3blBaeMble paaukaiaMu. [IpuMepoM Takoro paspbiBa CBSI3U
SIBIISIETCSL 00pa3oBaHNEe METUIHLHOTO PAJMKaIa IPHU B3aUMOJICHCTBUU METaHA C XJIOPOM:

H

|
H-C :H — eCH; + He

|

H
IIpu rerepo/MTHYECKOM paclieNJIeHMH CBS3H O00pa3yroTCsl B3JEKTPUUECKU 3apshKEHHbBIE
yacTuipl. CBA3yrOIIas mapa 3JIeKTPOHOB OCTAeTCs y OJHOM M3 YacTHl], KOTOpas MpuoOpeTaeTr
3aps. Bropas oTmienmiseTcs B BUAE MOJIOKUTEILHOTO HOHA!
A:B=A"+ B
Yactuiel, KoTOphle 3apsikeHbl otpunarenbHo ( Hampumep, OH', CN°, I') wmum wumeror
ANIEKTPOHOM3OBITOUHBI 1eHTp ( Hampumep, kuciopox B H»O, a3zor B NHj3) HasbBaoT
Hykj1eopuibHbIMA. UacTHIIBI, 067a/1at0IIHe TTONOKUTENBHEIM 3apsaoM (Harmpumep H', NO,
Br") wim ucnsIThIBaromue AeHIUT SIEKTPOHOB (HANPUMEp, YIIEpOJ B TPYIIE C =0),
Ha3bIBAIOT 3J1eKTPOPUIbHBIMH.

4. Aaxkanbl. 'omosiornuecknii psin. Homenkiaarypa. U3omepusi.

YrieBoaopoabl - 3TO COeJUHEHHs, MOJIEKYJ/Ibl KOTOPBIX CO/EP:KAT TOJIBKO aTOMBI
yriaepoaa u sogopoaa. Oomas popmysia 3TUX BelecTB:

K HuUM oOTHOCMTCA OrpoMHasi TpylIia OPraHUYECKUX COEIUHEHUuW. B cooTBEeTCTBUU CO
CTPOEHHUEM YIJIEBOJOPOJHOTO CKEJleTa
yrneBonopoz[ bl IEJISITCS Ha :

Anundartuyeckune LUnknunyeckne
(C OTKpbLITOM YrrepoaHON Lenbio) (c 3aMKHYTOM YrnepoaHON Lenbio)

|
! !

HacbliweHHbIe HeHacblwWweHHbIe
CoeguHeHNs1 B KOTOPbIX aTOMbI yrrepoaa coaepXxart KaK ¢ CBA3W, TaK U T CBA3N
COeQVHEHbI Mexay cobon NpoCcTbIMU arikeHbl, arnkuHbl, ankagueHsbl

KOBarneHTHbIMW CBA3AMMW, HAChILLIEHHblE
coeguHeHus




AJIKaHAMU Ha3bIBAKOTCH NpeesibHble (HACHIIEHHbIE) YIJIEBO0PO/bl, COlep KalIue

TOJIbKO
COCTOSIHHH SP° FrHOPHAN3ALNH.

C CcBfI3M Mexay aromamu yriaepoaa C-C .

O6uwasa dopmyna

ATOMBI yrjepoia HaXOASTCAd B

anZn +2
CH,4 MeETaH
C2H6 3TaH
CsHg ponaH
C4H1() 6yTaH
CsHi» IIEHTaH
CsHis rexcad
C7His rentad
C8H1g OKTaH
CoHyo HOHaH
C10H22 JCKaH
Ci11Hp4 YHIEKaH
C12H26 JO0ACKaH
C13Has TpUJICKaH
C1sHso TeTpaJieKaH
CucremaTuyeckue Panuonanbuas TpuBnajibHbIe HA3BAHUS
(Me:RIyHApPOJAHBIE) HA3BAHUA HOMEHKJIATypa Hcropuuecku  CIIOKUBIIMECS
no npasuiam UIOTTAK BriOuparor arom yriepona, | Ha3BaHUSI. TpebytoT
CocraBiieHbl 1O TpaBWjaM | CBSI3aHHBIM ¢  HauOONBIIUM | 3alIOMHHAHUSA cocraBa  H
MexayHapoaHoro coro3a | yucioM Hamboyiee TMPOCTHIX | CTpOeHUs coequHeHus. Yacto
TEOPETUYECKON M MPUKIAJHON | paAUKaJIOB, NMPUHHUMAs €ro 3a | UCIOIb3YKTCA B
XUMUH (MIOITAK), | mpocreitmuit IIPEACIIbHBIN | IPOMBIIIJIEHHOCTH W HayKe.
OJIHO3HAYHO MEPENAIT COCTaB | YIIEBOAOPO] - MetaH; | HezameHnumsl 111 0603HaueHUS
U CTPOCHUE COCTMHEHUM. COE/IMHEHHbBIE c 3TUM | CJIOKHBIX NPUPOIHBIX
YIJIEPOJIOM paauKalbl | BEIECTB.
paccMaTpuBalOTCs KaK | AHnunun, U30NpeH,
3aMECTUTENIM B  MOJIEKyIe | x10pogopm, HUKOMUH,
merana. CHj; - CH - CHj; | xzopoguinn.
TPUMETHJIMETaH
|
CH;

Cucremarnueckue (Me:XKI1yHapOJAHbIe) HA3BAHUS
CucremMaTH4ecKre Ha3BaHUS Pa3BETBICHHBIX IEMHBIX YTIIEBOJOPOIOB 00pa3yIOTCs U3:

e apabckux mudp (c aepucom), KOTOpble 0003HAYAIOT TO3UIIUU YTIIEBOJOPOIHBIX PaTUKAIOB

OOKOBBIX IIETIEH;




YHUCJIOBBIX HpI/ICTaBOK, KOTOpBIe IIOKA3bIBAKOT YHCIO OJHWHAKOBBIX YTJIGBO,Z[OpOI[HBIX
paauKaioB OOKOBBIX IIETIEH;
HA3BaHWI YTIICBOJOPOIHBIX PAJUKAIIOB, KOTOPBIE 00pa3ytoT OOKOBBIE IIEeTIH;
Ha3BaHUs yII€BOAOPOA IVIaBHOM LIETIH.
Y npeneyibHBIX YIJI€BOAOPOAOB HauboJiee JIIUHHASA 1elb SBJIsIeTCS INIAaBHOM

Ipumep 1

Ha3Banmue yrieBoaopoaa coctaBisieTcsi B ONpeae/IeHHOM Moc/Ie10BaTeIbHOCTH.

1. Boibpars HauGosee IIMHHYIO Ieb aTOMOB yIiepoAa B Monekyne. I[IpoHymMepoBaTh 3Ty

YIJIICPOAHYIO IICTIb, HAYWHAA € TOI'O KOHIIA, K KOTOPpOMY ommKe PACIIOJIOKCHBI PAa3BCTBJICHUA.

1 2 3 4 # Ecau 3aMecTHTeNIM HAXOAATCH HA
CH; - CH - CH, - CH - CH; PAaBHBIX PACCTOAHMAX OT KOHLIA IeNu, TO
| |5 6 HyMepanuio HAYHHAIOT c OoJiee

CH; CH, -CH; Pa3BeTBJIEHHOI0 KOHLA

% Ecan u pa3BeTBJIEHHOCTH IJIABHOW Ienu
OIMHAKOBA, TO HYMEPAalHI0 HAYMHAKT C TOI0
KOHIIa, OJuM:Ke K KOTOPOMY HaXOJQUTCH
paauKa, Ha3BaHUe KOTOPOro CTOUT PaHblle B
an(gaBUTHOM NMOPAIKe

2. OcHOBY (KOpEeHB) Ha3BaHHUA ONpeeNieT YIIeBOJOPOJ, COAEPKAMHMI CTONBKO K€ ATOMOB,

CKOJIBKO WX COJICPYKHUTCS B IPOHYMEPOBAHHOM IIETIH

rJaBHas 1Henb - 6 aTOMOB yriiepoaa ( rekcaH)

[Tepen kopHeM cTaBsAT nUQPY, MOKA3BIBAIOIIYI0O HOMEpP aToMma yriepoja B IJIaBHOM Ienu, y
KOTOPOTO WMEETCs] Pa3BETBICHHOCTh M HA3BAaHUE YTJICBOJOPOJHOTO PaJMKala, CTOSIIErO B
OokoBoil menu. Ecimm OOKOBBIE paaMKadbl OJUHAKOBBI, TO TMEPEUUCIAIOT MHQPHI,
YKa3bIBaIOUIUE UX TMOJ0XKEHHE, a YUCIIO ATUX PAUKAJIOB YKA3bIBAIOT MPUCTABKAaMU U - (11Ba),
TpH - (TpH), TeTpa - (YeThIpe), eHTA - (TATh). PaguKansl, ecii OHU Pa3IUYHbI, IEPEUHUCIIIOT B
asi(haBUTHOM TOPSIIIKE.

1 2 3 4

CH; - CH - CH, - CH - CH; I'maBHaAf nenn: rekcan
| |S 6 0OKOBBIE IeNH: ABA PAAUKATA METHJI
CH; CH, -CH;
2, 4 - oumemunzekcan
IIpumep 2
3 4 5 6 I'maBHas Henb: HOHAH
CH; - CH - CH; - CH;, -CH - CH; - CH; | 60xo0BBI€ IieIH: METHJI, DTHJI
| | 7 8 9
2 CH, CH, - CH; -CH3 | 3- memun - 6-3munnonan
|
1 CH;
5. ®u3nyeckue 1 XUMHYECKHE CBOIICTBA AJIKAHOB

sp3 - 2ubpuousayusn
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00Ha mpu yemuvipe mempa’opuy  8aJIeHMHbL
3
s opoumans  p opbumane  Sp° opoumanu  eckas yeon
0
109.5

XUMHYECKHE CBOMCTBA TMPENETBHBIX YIJIEBOJIOPOJOB ( TOPEHHUE, PEaKIUH C XJIOPOM, KPEKHUHT,
HUTPOBAHUE)

Peakuus okucJIeHus

Peaxknun 3amerneHus

/lna npedenvHbix yene6000p0006 XapaKkmepHvl peaKyuu 3ameuieHus.
Huuyuuposanue (3apoxcoenHue uenu). ITa CTaus TPEICTABISICT COOOM TOMOJIMTHYECKOE
paciierneHre MOJIEKYIIbI XJI0pa ¢ 00pa3oBaHUEM PAJAUKAIOB XJIOpa
Cl, > 2C1°
Pa3Butue nenu
1. CH, +Cl ‘> CH3. + HCl1
2. CH;* +ClL—> CH;Cl1 +C1°

3. CH3Cl +Cl1°*— CH,Cl1* + HCI

4. CH,C1*+Cl,—» CH)ClL, +CI1°
OOpbIB menu. DTa CTaaus HACTYMaeT, KOTJa JIBa paauKalla COCTUHSIOTCS APYT C JAPYTOM.
DHeprus, BeIICIsIEMas B 3TOM IIpoliecce, mepeaeTcs KakoMmy-11uoo Tpetbemy Teiny. UM MoxkeT
ObITh JI00ass MOJIEKyNa, MPHCYTCTBYIOIIAS B PEAaKUMOHHOW cuctemMe, MO0 CTeHKa
PEaKIIMOHHOTO cocyIa

ClI°+Cl1°*—> ClL
CH;’+ Cl1 *— CH;Cl
Ankanel OypHO pearupyior ¢ ¢rTopoM. Mx peaknmuu ¢ OpOMOM MPOTEKAIOT HAMHOTO
memneHHee. Yem ¢ ximopom. Kak nmpaBuiio, 0oHM HE pearupyroT ¢ HOJOM.
[Tony4eHHBIE TaJOTeHONPOU3BOIHBIC UCIIOIB3YIOTCS KAK XOPOIINE PACTBOPUTEIH.

Peakuust nurpoBanus (KonosaJsiosa)
B mapoBoii (aze npu Temneparypax nmopsiaka 300°C
C,H¢+ HNO; - C,H5NO, + H,O

Peakuus cyabgoxjgopupoBanus

6 IlpuMeHeHUe M MOJIyUYeHHE YIJI€BOIOPOAOB.
[Tonydyenue ankaHoB

1 rupponns peakTuBoB I puHbsIpa

CH; - CH; - MgBr + H,O — CH;3 - CH; + MgOHBr

2 TUAPUPOBAHUE

H\ /H

c=cC + H, —> CH;—CH;
H H

3 pasnosxeHue BOI0M kapOuaa aTrOMUHHS




Al4C; + 12 H,O — 3 CHy + 4A1(OH);

4. ciaBiIcHHUE aferara HaTpuA CO IICI0YbIO

CH;COONa + NaOH — CHy4 + Na,COs

S.peakuus Bropra

2 CH;3Br + Na — CHj3 - CH; + NaBr

6.BOCCTAHOBJICHUE TAJIOT€HOIPOU3BOIHBIX BOJOPOAOM HJTH TAIOT€HOBOIOPOAAMHU

CH;Y + H, >CH4 + HY

CH;Y +HY ->CHs + Y,

7. BoccTtanoBiaenue CO,

CO, +4H, — CH4+ 2H,0O

1. 2 Jlekuus Ne2 ( 2 gyaca).

Tema: «ITHJIEHOBBIE YIJI€BOAOPO/AbI JlHeHOBBIE YIJIEBOAOPO/Ibl. ALlETHICHOBbIE
yriesoaopoabl Tepnenbl. KaporuHouabny
1.2.1 Bonpochl JieKIum:

I'omonornueckuit psa. Homenknarypa. M3omepus.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE YIJIEBOJIOPOIOB.
®u3nyecKkue 1 XUMHYECKUE CBOMCTBA

Meroas! moy4eHus

[IpuMeHeHre 1 ony4eHue YIriieBoI0pOI0B.

A

1.2.2 KpaTtkoe coaep:xaHue BOPOCOB
1.I'omosiornuecknii psia. Homenkiaarypa. U3omepusi.

HenpenenbHble yrieBoaopoabl - yriieBOAOPOAbI, B MOJIEKYJAX KOTOPbIX MOMHMO
NPOCTHIX G- CBfA3eH yIiepoa-yriepoa v yriepos - BOAOPOI UMEITCs YIJIepoa -yIjiepoaHble
T- CBSA3M.

HenpeneabHble , WM HEHACBIILIEHHBIE, YIJIEBOAOPOALI IeJATCA HA

Y
dTuneHoBbIe OvneHoBbIe AueTuneHoBble
-C=C- -C=C-C=C- -C=C-

AJuikeHbl (0J1epUHBI) - ITO HEHACHINIEHHbIE YIJIEBOJOPO/bI, COAepP:KalIue OJHY T-
CBAA3b (T.e. ABOMHYIO CBSi3b), HA3bIBAIOTCH AJKEHAMH WJIM, MO0 MEPBOMY WIeHY psiaa -
3THJIEHY, 3TWJIEHOBBIMH YIJ1€BOI0OPOAAMH

O6bwasn dopmyna Cyddukc
CnH2n EH

BemectBa, umeroniye OJIMHAKOBBIM COCTaB, HO pa3HOE XHMHUYECKOE CTpOCHHE, a
CJICAOBATCIBHO, OGH&I[&IOH.IH@ PasHbIMU CBOMCTBAaMU HAa3BIBAIOTCS H3o0MepaM, a CaMO SBJICHUC
n3oMepuen




e Jlisi STWJICHOBBIX YIJIIEBOAOPOJOB XapaKTepHa HM30MEpPHsl YIJIEPOJHOTO CKeJleTa, KaK WU Y
NpeNENbHBIX YIIIEBOAOPOIOB,

® [I0JIOKEHUS IBOMHOM CBA3U B YIVIEPOJHOM LIETH

® TIPOCTPaHCTBEHHAs M3oMepus ( UC U TpaHe (hopma)

Hauunast ¢ OyreHa, anmkeHbl HMEIOT H30MEPBHI.
byren Cj4Hg

HsC—CH=CH-CHz  H3C-CH,—CH=CH, CH,—C==CH,

~_7 CHs
M3omepusa nonoxeHns 4BONHON CBA3MN \/

M3omepusa yrnepogHom Lenm

AunkuHbl ( ameTHJEHOBbIEe YIJIEBOAOPOAbI) - 3TO HeHACbINIeHHbIe ajudaTnyeckue
YIJIEBOAOPO/bI, COAEP:KAT IBAa ATOMA YIJIepoJa, CBA3aHHbIE TPOIHOM CBA3BIO.
-C=C-

O6wwasa dopmyna

Cydhduke
CnHZn-Z [ MH ]

CH=CH C,H; 3THUH ( alleTUJIeH)
CH; -C=CH C;Hy NMPONHNH
CH=C-CH, - CH; CsHg OyTHH - 1
CH;-C=C-CH; CsHs OyTHH - 2

Camas anvHHas yrnepoaHas Lenodka, coaepxallas TPONHYo
CBA3b(LLEeCTb aTOMOB yrrepoaa - FrekCuH)

1 2 3 4

= _ [ cH Pagvkan metun
CH=C—CH,—CH _ CH, ~*——npucoeanHeH K 4
5 8 yrnepogHoMy atomy
CH,— CHs

4 - metnrekcUH -1

B npupone wu3onpeHoBblii (GparMeHT O4YeHb PACHPOCTPAHEH M BCTPEYAETCHA He
TOJBKO B KaydYyKe, HO M B JPYIrHX COeJHHEHHMAX Ha3bIBaeMbIX H30NPEHOUIAMH.
BaxuHelmumu HM30MpEeHOUIAMH SIBJIIIOTCS TEPIIEHBI W CTEpOUbl. B OGOJBIIMHCTBE BEIIECTB
MOJIEKYJIbI H30TPEHA COETUHEHBI «T'0JI0BA K XBOCTY» (M30MPEHOBOE MPABUIIO)

n=234}5..

CH; CH; CH; CH;

/k/ CH2 MCH T
HQCQ\//CHZ t H,C N~ —H,C 2



Tepnensl - yriaesogopoasl coctaBa CiogHjg, nam (CsHg),
B mojekyJsie TepneHa cOAepKUTCS HA IIECTh aTOMOB BOAOPOJAAa MeHbIlE, YeM B
MoJIEKYJIe COOTBETCTBYIOLIEr0 NMpeieIbHOr0 yIieBo10poaa.
TepneHouabl -coeTUHEHNs], COepP:KAlIe CIUPTOBbIE . AJIberHIHbIe U KETOHHbIE
TPyNIUPOBKH

e Jliisl aleTHJICHOBBIX YIJIEBOAOPOAOB XapaKTepHa U30MepHs YIJIEPOJHOI0 CKeleTa, Kak
Uy Ipefe/IbHbIX YI1€BOA0OPOAOB,
® II0JIOKCHUS TPOMHOM CBA3M B yIVIEPOAHOM LeNH

H3;C—H,C—C=—C—CHjs H;C—H,C-CH,—C—CH CH3—CH—C—=—=CH

\/ \/ |CH3

M3omepusa nonoxeHnsa TPONHOW CBA3MN

M3omepusa yrnepogHom Lenm

2.2J1IeKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHHME YIJIeBOAOPONOB.
¢C * 1s"2s"2p’

o A Kl

%{—J

bR

%—I

Sp- THOpUAM3AITHS

3.®du3nyeckne 1 XUMHUYECKHE CBOHCTBA
AnkeHsl 00Jaal0T HAMHOTO OOJBINEH PEaKIIMOHHOW CHOCOOHOCTBIO, YeM allKaHbl. JTO
00YCIIOBJIICHO CIIOCOOHOCTBIO T - 3JIEKTPOHOB JBOWHOHN CBSI3U TPUTATHBATH SJICKTPODUIIBL.
[ToaToMy XapakTepHbIE pEaKIMU AJIKEHOB IMPEJCTABISAIOT COOOW TJIaBHBIM 00pa3oM peakiuu
ANIEKTPOPUIBHOTO MPUCOSTUHEHHS IO IBOWHOMN CBSI3U:

A) Peaknust ruipupoBaHust

b) [IpucoennaeHmne rajJoreHoB (TaIOTeHUPOBAHKE)

B) npucoeanHenue rajaoreHoBOAOPOAOB ( THAPOTaJIOr€HUPOBAHNUE)
I') [IpucoennaeHne BOABI ( THAPATALIHS)

1) [lpucoenuHenue cepHOil KUCIOTHI

E) Oxucnenue

K) [Honumepuzanus

Mexanu3m peakuuu npucoenuueHus. IlpaBuwino MapkoBHukoBa [IpuMeHeHue W TOTy4YEeHHE
ATUJIEHOBBIX YIJIEBOAOPOJOB.......
XapakTepHbl peakuum 3JeKTPOPUIbLHOr0 NprucoeUHEHHS 10 IBOMHOM CBSI3U Ag



NMPU KOTOPBIX MPOMCXOAUT Pa3pbiB MeHee MPOUYHOIl T-CBSA3M U 00pa3oBaHUe JABYX
HOBLIX G- CBSI3€H.

y
— + _C_C_
C=C XY R
XY
HBr H™ +Br
CH
|| 2 H GH, + CH;, Br CH;
— > ||_>H — > | E— |
CH, CH, +CH, ‘CH,-Br
HI H™ +1
CH
e o |G CHy, I- CH,
—_— ||_>H > | — > |
CH, CH, +CH, CHy—1
- KOMIUIEKC KapOKaTHOH STUITHOINT

(peakuu ¢ TaJOTeHaMH, NPUCOSIUHEHHE TajJOoreHOBOJOPOA, IMPUCOEAMHEHUE BOJIBI,
peaKkly C MeTAJJIaMU U MOHAMU METAJNIOB, TOPEHUE, TOJTUMEPU3ALIHS).

4.MeToabI NOJYYeHHUS
1. Kpexunr
ATNKeHbl ¢ HEOOJBIION MOJEKYISIPHOW MAacCOW MONYYarOT B MPOMBIIIJICHHOCTH KPEKUHTOM
¢bpakuuii ceipoit HehTH
KPEKUHT
CH; - CH;-CH; ——> CH;=CH;+CH4

2. peakuuu >IMMUHUPOBAHMS, B PEAKIUSIX JBOWHAS CBA3b 00pa3yercs MpH OTIICITICHUU aTOMOB

WIM TPyNNI aTOMOB OT COCEIHUX aToMoB yriepoaa. Ilpu »ToM camu aromsl yriepona
3 2
NEePeXosT U3 Sp° B Sp” THOPUIHOE COCTOSTHHE.

B 3aBucHUMOCTH OT IPUPOBI OTILEIUISIONIMXCSA (PAarMEHTOB PEaKUU AIMMUHUPOBAHUS UMEIOT
YaCTHBIC Ha3BAHUS:

® JIETHIPOTATIOTCHUPOBaHKE (OTIICTINIEHNE TAJIOT€HOBAI0P01a)

o neruapatanus ( - HO)

e neranorenupoBanue (-Hal,)

1. aneTn/ieH MOJYy4YarT, THAPOJIU3YS AUKAPOU/ (ANEeTHJINA) KAJIbUHUs X0J0THON BOX0M

CaC, + 2H,0 — Ca(OH), + C;H;



OTUM METOJIOM alleTHJIEH BrepBbie Obul nonydeH Bénepom (1862). KapOuauslii cunTe3
alleTUJIeHa UCIIONIb3YeTCs B 1a0OPATOPHBIX LENAX U MPOMBIIUIEHHOCTH

2. Beiciive ankuHbBl MOJYYalOT JAerHJAporajoreHUpPpOBaHMEM [IMraJIOreHOAJIKAHOB. OTa
peakiusi MpOTEeKaeT C OTLICIJICHUEM ABYX MOJIEKYJ COOTBETCTBYIOIIMX TaJIOT€HOBOJOPOIOB.
Jlnst ee IpoOBEICHHS TUTATIOTEHOAIKAHBI TTOABEPTAIOT KUIISTYEHUIO ¢ OOPATHBIM XOJIOIMIEHUKOM
B 3TAHOJILHOM PacTBOPE TUIPOKCUIA KaJHsl.

CITUPT
CH; -CH; - CH, + 2KOH - CH;-C =CH +2KBr +H,0
| I
Br Br
1,2 - tmOpomMnponan

5. IlpuMeHeHHe U MOJIy4YeHHEe YIJIeBOAOPOHA0B.

MHorue ankeHbl SABIISIOTCS HCHHBIM CBIPLECM JISI NPOMBIIIJICHHOTO OPTaHUYC€CKOI0 CUHTC3a.
OTUJIEH CIY)KUT CBIpbEM Ui TOJy4eHHs] JTaHOJa, aleTajbAeTuia, YKCYCHOW KHCIIOTHI,
STUJICHOKCHU 1A, STUJICHTJIMKOJIA, BUHUJIXJIOpHUAA, ITOJIUITUIICHA.

OTuieH ¥ OPONWIEH LIMPOKO MCIONb3YIOTCA JJISl MOJYYEeHUS MOJMMEpPOB - MOJIMATHIICHA,
MOJIMIIPONUIICHA, UAYIIHUX Ha U3TOTOBJICHUC IJIACTMACCOBBIX HSHCHHﬁ, CUHTECTHNYCCKHNX BOJIOKOH

U Kay4yKOB.

1. 3 Jlexkuusn 3(JI-3).
Tema «ApoMaTH4yecKue YrjieBoA0POabI»

1.3.1 Bonpochl JieKnum:

1. Crpoenue monexynsl 6eH3oma. [loHsITHE «apOMATUYHOCTH
Krnaccudukanus apoMaTH4ecKiX yrieBoJOpOI0B
Homenkiarypa, usomepus
Puznueckue M XMMHUYECKHE CBOWCTBA
[TpaBwia opueHTau B 0€H30IbHOM KOJIBIIE
CriocoObl MosTydeHns apoMaTHUYECKUX YIIIE€BOJOPOI0B

RNl el

1.3.2 KpaTtkoe cogep:xkaHue BOPOCOB:
1.Ctpoenue moJiexyJibl Oen30/1a. [lonsiTue «apoMaTHIHOCTH»
ApOMaTUYHOCTH — OOLIUI MPU3HAK HEKOTOPHIX HUKINYECKUX OPraHUUECKUX COCIUHEHMIA,
00J1a1al01UX COBOKYITHOCTBIO OCOOBIX CBOWCTB

ApomaTH4ecKue COeTMHEHUS TOAUMHSAIOTCS TPABUITY XKOKKeJIs:
ApoMaTudecKkue MOJIEKYJbl JIOJDKHBI HMETh IUIOCKMHA UUKIUYECKHH O-CKelNeT U Yucio
0000uwenHbIX 7 INeKMpPOHo6 pasno 4n+2 , 20e n=1,2,3. Tonvko 6 3mom ciyyae monexyna

0yoem oonadame apomamuyeckum xapakmepom. Qucino 0600uiennbvIx INeKMPOHOB MO CEm
ovimos 6,10,14,

2. Knaccuukanusi apoMaTudecKux yrijeBo0poaoB
ITo uncy 6€H30IbHBIX KOJIEIl B MOHesz apeHsl HOI[paSLkezHIOTCH Ha:

MoHosinepHble MHorosigepHbie
1 6eH30nNbHOE KOmMbLO HecKoJIbKO 6eH30MbHbIX Konew

o\

CH;
000" e
CH; .



3.HomeHKIaTYypa, H30MepHUS

PononadaasHUKOM apoOMaTHYECKUX YTJIEBOIOPOIOB SBISETCS OSH30.

[TepBeiii romonor OeH307a METHIOCH30J, WM TOJIYOJ, HE MMeeT n3oMepoB. Cremyromemy
yiieHy 3toro psga CgHijp MOXKET COOTBETCTBOBATh HECKOJIBKO M30MEPOB: ITUIIOCH30JI, a TaKXKe

Tpu ,Z[I/IMGTI/I.H6GH30JIa - OpTO, MCTA U Mapa - KCHUJIOJIbI.

Ecnu uucno 3amectuteneil B OGeH3ose OoiblIe ABYX, TO IMOJIOKEHHE KAXKAOTO 3aMECTUTENs
0003HaYAlOT DHM(POH, NP ITOM NPHOEralT K TAKOMY MOPSAKY HyYMepaunHMH, 4YTOObI
MOJIyYHMJIACh HAMMEHbIIasi KOMOMHAaUMs Hugp:

CHCTEeMAaTHYeCKoe
Ha3BaHHeE

0eH30.1 CH3 1,2 -nuMeTHIIOEH30.1

CHj;

CH; CH;
METHJIOEH30.1 1,3 - TMMeTHJIOEH30.T
9
CH;

I'omosornueckuii psija 6eH3o0/1a umeet 001yI0 popmyaay

CnHZn -6




Fomonorunyeckum psp 6eH3ona

o

CH;
MeTnn6eHson,
‘ C¢Hs 6eH3on ‘ Tonyon
C-,HB CHj;
CH;
CH3 CH
f 1,2 —-gpumeTnNGEH30n H;C 3
opTo-Kcunon
1,3,5 — TpumeTMNGEH3onN,
CH; Me3UTUIEeH
{ 1,3 — guMeTMNGEH30N
CH; MeTa-Kcunon
CH;
1,4 — pumeTNNGEH30N
\ napa-kcunon
CH;

4.Puznyeckue W XUMHYECKHE CBOWCTBA
benson - OecrBeTHas >KUIKOCTh C XapaKTEPHBIM 3allaxOM, B BOJE HE pacTBOPSETCS, JIETKO
NepexoaUT B Mapoodpa3zHoe COCTOsHUE, KUMUT npu temmnepatype 80.1 °C. IIpu oxnaxneHun
OCH30J1 IEPEXOANT B TBEPA0C KPUCTAIUTMIECKOE COCTOSTHHAE C TEMITepaTypoH TIaBjaeHus S.5. oC.
He cmemmBaercs ¢ Bojoil U B cuctemMe OCH30J - BoJa OOpa3zyeT BEpXHHUH U3 JIBYX CIIOEB.
OnHako OH pacTBOPSETCS B HEMOJSAPHBIX OPraHUYECKUX PACTBOPUTENSAX U CaM  SIBISETCA
XOpOILIUM PACTBOPUTEIEM ISl IPYTMX OPraHMUECKUX COCTUHEHUM.

PUNSNYECKNE CBOVCTBA

cdopmyna tnn.C° | T kun.CO

G6eH3on C¢Hs +5,5 80,1
Tonyon C¢H;-CH, -95,0 110,6
dTtunbeHson C¢H5-C,H; -95,0 136,2
Kcunon

Opmo C.H,~(CH,), -25,18 | 144,41

Mema -47,87 |139,1

napa 13,26 138,35

nponun6eHson C¢H;-C;H, -99,0 159,2
Kymon CH;-CH-(CH;), |-96,0 152,39




*He xapakTepHbl peakuun npucoeanHeHUs
*He o6ecLiBeUnBaeT GPOMHYIO BOAY B OGbIYHbIX YCITOBUSX

*He o6ecuBeunBaeT pacTBOp NnepmMmaHraHaTta Kanuva npu anmteribHOM
KnnavyeHuum

OOBbACHAETCA BbICOKOM 3HEepruen conpsikeHUs apoMaTuyeckomn
cuUcTeMbl KonbLa

BcTynaloT B peakuum B pe3yfibTate KOTOPbIX COXpaHAeTcA
apoOMaTU4YHOCTb, T.€ B peakuuun 3amMelleHuns

HUTPOBaHue,
ranoreHMpoBaHue,
cynbUHUpOBaHue

ankunupoBaHue ( peakumu ®pupgens -Kpadrca) .
auuMnupoBaHue

apON=

CH,=CH, CeHsCoH; i’CGHSCH'CHg_’

Amamigpozaae Imobercon Cripon —

CH,=CH,-CH Onec
03 CeHs-CH(CHa), M
Kymon DOP AP HATE

H,c-CC
H —

o ¥ Hlocd
(0] HC -7 S werapsarit
I 0 — pra
T HC.o§ AR

Maneracozsrit —
ATIAPIR

HNO
W CgHsNO, —> CgHsNHy —
rrpobeacon Axagooc —

$om-

1acrpos Iporaae — N-OH

_[H]' Ce¢Hia — Iromerexcaxoxoxcron
I[romorexcax

(0]

L o (CH2)(COOH); —» HzN(CHz)eNHz I

Amoumozax Texcameiotescmranaot

—m CeHgClg Texcaxmopan (smacextiany)

NH,
—
C1,C CHO
Xnopx- |—m CeHsCl —
pozaate
H.O0
—
—>C1\©7Cl »
Cymudrpozarate 1feroaoe

——————» C¢HSOzH e ™
Berxconcynsdo-
XMCROTA



S.IIpaBujia opueHTANNU B 0CH301bHOM KOJIbIIE

3amecmumenu 1 pooa, 3amecmumenu 2 pooa
napa u opmo- opuenmanmul, Mema — opuenmanmol,
9/1eKMPOHOOOHOPbL 91eKMPOHOAKYENMOpPbL
opTo 5 ©OPTO
MeTa
MeTa
napa

ankunsnsie paduxanst (-CH,, - C,H; ),
e -OH, -NH,, -SOH;  -Cdl

o-F,-Cl, -Br, -1 -COOH:NOZ -CH=0

6.Crioco0b1 mosty4eHus1 apOMaTHYECKHUX YIJIeBOI0PO/I0B

1 Apomamumuuﬂ UUKIIOAJIKAHOB U A/IKAHO6

B 1912 r. H./J. 3eunckuii moyry4msa 6eH301

300°C
T 3,

PaboTamu yueHHUKOB 3eTMHCKOTO OBLIO IOKa-
3aHO, YTO TIPU MPOITYyCKAHWH MApOB TE€KCaHa, Tell-
TaHA W JPYrUX aJKaHOB, HWMEIOIIUX IICMb
HE MEHEEe 4YeM M3 IIeCTH aTOMOB YIIIepOJa, Haj
OKCHIaMU HEKOTOphIX MeTamwioB (Cr,O;, V,0s)
00pa3yroTcs apOMaTHYECKUE COSTNHEHHS:

450-500°C
CH3CH2CH2CH2CH2CH3 —_— +4 H,)
Cr,03 -
450-500°C CHs
CH;CH,CH,CH,CH,CH,CHj S0 A i

Cr203



2. BbliesieHHe U3 KAMEHHOYT0JIbHOM

CRAINTTLTY
CIVAUJLIDE

3. Tpumepu3zauus ajJKHHOB
Llpu TemmnepaType ~ SUU”C HaJl aKTUBHPOBaH-

HBIM YTJIEM alleTHWJICH TPUMEpHU3yeTcs B OEH30I1
(peakuus beptiio — 3enuHCKOrO0):

CE.I\T. \
3 CH=CH —»
500°C P

Ha xaranusatope B. Penne tpumepusanus ai-
KHHOB IIPOTEKaeT B MATKUX YCJIOBUSAX C 0OJIb-
IIMMH BBIXOJJaMU:

60-70°C

3 CHECH —————
Ni(CO),P(CgHs)s

1. 4 Jlexknus Ne4 ( 2 gaca).

Tema: «Cnuptbl. @eHodbl. [IpocTbie 3Gupbi»
1.4.1 Bonpochl JieKum:

1. OngHOaTOMHBIE CITUPTHI
1.1 I'omosiornyeckuit psm.
1.2 Homenknatypa.
1.3 U3omepusi.
1.4 ®u3nyeckue CBOKWCTBA.
1.5 IlomydyeHure OqHOATOMHBIX CIIUPTOB
1.6 XuMu4yeckue CBOICTBa CHUPTOB  (OCHOBHOCTb M KHUCJIOTHOCTb  CIIUPTOB,
rajJJoreHUpOBaHUE, Jeruapartanus, oOpa3oBaHUE CIOXKHBIX 3(UPOB, OKHCICHHE
CIHMPTOB, peakius 00pazoBaHus rajodopma)
1.7 OtenbHbIC PEICTABUTENN CIIUPTOB
2. MHOroaToMHbI€ CIIUPTHI
2.1 JIByXxaTOMHBIE€ CITUPTHI (TITUKOJIH )
2.2 TpexaToMHbIe CIUPTHI (TIULIEPHHBI)
3. ®eHobI.
3.1 ®enHoubl.
3.2 ®usnyueckue U XMMUYECKHUE CBOMCTBA (heHOJIOB (PEaKIMU THIAPOKCUIBLHOW TPYIIIIHI,
peakiyst B 0EH30JIbHOM KOJIbIIE
4. Ilpocteie a3pupsl [Tomyderue npocTeix 3pupos
4.1 dusnyecKkue U XUMUYECKHE CBOMCTBA MPOCTHIX A(PUPOB
5. [Ipumenenne ciupToB, GEHOJIOB U MIPOCTHIX FPUPOB

1.4.2 KpaTkoe cojep:kaHue BOINPOCOB:
1. OnHoaToMHBIE CIMPTHI
CrupThl 1 GEHOJIBI OTHOCATCS K KUCIOPOI0COACPKAIIUM COCTUHEHUSIM

CIINPTBI - npor3BOaHBIE YTIIEBOAOPOAOB, B MOJIEKYJIaX KOTOPBIX COJIEPKUTCS OJTHA HIIH
HECKOJIBKO FMAPOKCHIIBbHBIX Ipynn OH, cBA3aHHBIX ¢ HACBIIIEHHBIMU aTOMaMU yTJIepo/ia.




I'omonornueckuii psaa. Homenkiaarypa.

¢opmyaa Ha3BaHMe CIMPTa

CH;0OH METAHOJI METHUJIOBBIN
C,HsOH OTAHOJI STUJIOBBII

C;H,0OH TTPOITAHOJI MPOTNUIIOBBIN
C4sHoOH BYTAHOJI OyTHUITOBBII
CsH;,OH IIEHTAHOJI aMUJIOBBIN
Ce¢H130OH TEKCAHOJI T'€KCUJIOBBLIN
C7H,s0H T'EIITAHOH TeIITUIOBBIN
CgH{7OH OKTAHOJI OKTHUJIOBBIA

Camas anuHHas yrrnepogHasi Lerouka,
copepallas ’MapOKCUNbHYIO rpynny
(4eTbipe aToma yrnepopga - 0yTaH)

4 3 2 1 -~ OkoH4aHne

CH;—CH—CH—CH, — OH ——on -1 (rmp,poxcmanaﬂ rpynna HaxoamTes y
| | MepBOro yrnepogHoro atoMa)

CH;CH; 2,3 - gumeTun6yTaHon -1

Pagvkansl /

npucoeanHeHbl kKo 2 1 3
yrnepogHbIM atomam

H3omepus.
Jis cnupToB XapakTepHa HM30MEpHUsl IOJIOKEHUS THUJPOKCHIBHOM TpyHmbl U HU30MEpUS

YIJIEBOAOPOAHOIO CKElEeTa

Kaacecndukanus cnupros
10 YMCJIY THAPOKCHIBHBIX TPy

[ OaHoOaTOMHbLIE CNNPThI ] [ MHoOroaTomMHbie CNUPTHI ]
H,C——CHa HoC— CH*C‘:HZ
(‘)H OH OH OH OH
H3C—CH,—OH ATUJIEHTIUKOJIb TIIALICPHH
3TAHOI

Ino YFJIEBOI[OPOI[H/ONLV\PAI[I/IKAJIY 1l bl KAJICCUOUIIUPYIOT

— 1 N

HeHaCI:!ILLI,eHHbIe ®EHOINbI
anudaTuyeckue

ApomaTtunueckue
CnupTbl

HacblweHHbIe
anudarnyeckume

Cn H2I’1 +1OH.




H;C—CH,—OH H,C=CH—CH,—OH

OH
ITAaHOJI
2 -IIPOIIEHO.I-1
CH,-OH
®EHOT
BEH3WJIOBbII CIIUPT

B 3aBHCHMOCTH OT TOI'0, ¢ KAKHM VIJIEPOJIHLIM aTOMOM CBSI3aHA 'MJIPOKCIJILHAN IPYINIa,
CIINPTHI K.JIaCCI/I(l)I/IHI/IDVlOT Ha:

L T~

[ NEPBWYHbIE ) [ TPETUYHbIE
[ BTOPWYHbIE

—

L

dusuyecKue CBOMCTBA.

[IpenenbHBIC OTHOATOMHBIE CIUPTHI C ynciIoM aToMoB yrieponaa C; - C, - GeciBeTHbIS
KUJKOCTH,
* Ci3 - Cyo - MazeoOpa3HbIC BEIIECTRA,
* C,; ¥ BBIIIIE - TBEPbIC BEIIECTBA.
OtHocuTenbHAsT TUIOTHOCTh CHUPTOB MEHBIIE €IUHUIBI, OHHM Jierye BOAbl. METHUJIOBBIH U
STHJIOBBINA criUpThl ¥ HU3muKe cnupThl (C1-C3) uMeroT cnenuduyeckuii aaKoTOJIBHBIN 3amax u
KIYYUi BKYC M 00JIaJalOT CHJIbHBIM (DU3HOJOTHYECKUM JeicTBUEM Jlpyrue KHuakue CIHUPTHI
00J71a/1a10T YAYILUTUBEIM U HETIPUATHBIM 3aI1aXOM..
Hannume mnonspHOW  THAPOKCHIBHOW TPYNIbl OOYCIAaBIMBAET CIIOCOOHOCTH 0Opa3oBaHMs
CBs3eM MOJEKyllaMH CIHpPTa KaKk MEXIy co00il Tak M MEXIy MOJEKyJIaMu MOJISIPHBIX
pacTBOpUTEIIEH.

Husmue crnuptel (Cs BKIIOUUTENHHO) CMELIMBAIOTCS C BOJAOM BO BceX OTHomIeHUsX. C
YBEJIMYEHUEM JUIMHBI  YIJIEBOJOPOJHOTO paauKaja pacTBOPUMOCTb B BOJE 3aMETHO
ymeHbinaercs. J[ns  OONBIIMHCTBA CIOUPTOB XapaKTEepHA XOpolias pacTBOPUMOCTH B
OpPraHUYECKUX PACTBOPUTEIISIX.

C yBenuuYeHHEeM YHClia aTOMOB yIJIepoJia B paguKaie U COOTBETCTBEHHO MOJICKYIISIPHOM
Macchl CHOHUpPTa TOBBIMIAIOTCS TEMIeEpaTypa KUIIEHUS CHUPTOB, IIJIOTHOCTb, HW3MEHSETCS
arperaTHOE COCTOSIHUE.

Metoabl nx nosryuenusi. OTae/ibHbIe MPeICTABUTEIH KJacca CIUPTOB.

*

B cBoOGogHOM BHIE B MPUPOAE CHUPTHl BCTPEUAOTCS PEAKo.  bombIoe KOIWYecTBO
STUJIOBOTO CIUPTA, a TAKXKe MPOMUIOBbIH, H300yTUIOBBIA U aMUJIOBBIN COUPTHI MOJIYYarOT U3
NPUPOIHBIX CAaxXapuUCTBIX BEIIECTB B pe3yibTrare OpokeHus. OTAeIbHBIE MPEICTABUTENN
KJIacca CnUpPTOB.MeTaHoJ1, 3TaHOJI, TPOMaHoJI, MPOMAaHO-2

XuMHYecKHe CBOMCTBA CIIUPTOB

HYKNEO®WUNbHbLIA U M--OCHOBHbLIN LIEHTP
aTom Kucrnopopa. Vimerowmin HenogeneHHble napbl 3N1eKTPOHOB




+
R—TC—?HZ—sz‘—H

OH- KNCNOTHbIN LUEHTP,
H o6ycnaBnuBaoLLnii BO3MOXHOCTb OTLLENIEHNS

npoToHa BCNeACTBME BbICOKOW MOMSAPHOCTM
csa3n O-H

B- CH- KUICNOTHbIN LIEHTP
B KOTOpPOM nonspu3saums ceas3m C-H Takke
o6ycnosneHa SNTIEKTPOHOAKLENTOPHBLIM BITUAHNEM ANEKTPODUNBbHbIN LIEHTP,
TMAPOKCNIIEHOW Tpynnb a-aToM yrnepoga. Ha koTopom aeduumt
3NEKTPOHOB BbI3BaH - | adhpekTomM ruapoKcunbHom
rpynnbl

OCHOBHOCTP W KHCJIOTHOCTh CHHPTOB, TaJIOTEHUPOBAHUE, MAETHApaTalusi, oOpa3oBaHHE
CJIOKHBIX 3(PHPOB, OKHUCIICHUE CIUPTOB, peakiys oOpa3oBaHus rajodopma

OCHOBHOCTb M KHCJIOTHOCTD CIIMPTOB,
rajloreHupoBaHue,

Aeruparanms,

o0pa3oBaHue CJI0KHBIX 3(pHpoOB,
OKHCJIeHUE CITUPTOB,

peakuusi od0pazoBanus rajogopma)

2. MHOTroaToOMHbIE CIIMPTHI

.2.1/IByxaToMHbI€ COUPTHI (TJIUKOJIH)

2.2. TpexaToMHbIe CHUPTHI (TJIHMLEPUHBI)
Homenkiarypa

ITo 3amecTUTENBbHOM HOMEHKJIAType B KaueCTBE IJIaBHOW BBHIOMPAIOT CaMylo JUIMHHYIO IIeTib,

comepxanryto HauOosbmiee koymmuectBo rpynn OH. Hammume nByx OH o6o3nauaercs
OKOHYAaHUEM -JIMOJI, TPEX -TPUOJ, YETHIPEX- TETPOA MU T.I., J0OABIIEMBIX K Ha3BaHUIO
COOTBETCTBYIOIIETO TJIABHOW LIENTH HOPMAJIBHOTO AJIKAHA.

MHoroaroMHble CHUPTHI € YeTHIPbMSI ATOMAMHU YIJIePOAA HOCAT HA3BAHUS IPUTPHUTOB;
B IATHIO - IEHTUTHI, C IIECThIO - FTEKCUTHI.

Camas anvHHas yrnepogHasi Lernouka, Camas anvHHas yrnepogHasi Lernouka,
copepxallas r’MapoKCunbHbIe rpynnbl copepallas rMapoKCunbHbIe rpynnbl
(4eTblpe aToma yrnepoga - 6yTtaH) (4eTblpe aToma yrnepoga - 6yTaH)
4 3 2 1 - 4 3 2 1 -
CH; — CH—CH—CH CH; — CH—CH—CH
3 | | 3 3 | | | 2 1,2,3 - 6yTaHTpUOn
OH OH OH OH OH
/ 2,3 - byTaHgmon ‘ Tpu rmapoKcunbHble
[lBe ryapoKcHnbHbI rpynnel (Tpuon)

rpynnel (guon)

OTWIEHIJIMKOIb TOJIYYalOT IIEJOYHBIM THAPOIU30OM |,2-muxiopsTaHa, a MOCIEIHUN —
XJIOPUPOBAHUEM DTUIICHA!

2HOH
CH2=CH2 + C12 —> CHQCI—CHQCI N—CO> CHQOH—CHQOH
2



(naBieHue)

W3 s>TujleHa STUICHTIUKOIL MOXET OBIThH IMOJIYY€H M IMYTEM OKHCJIICHHSA B BOJAHOM pPacCTBOPEC

(peaxyus E.E. Bacnepa, 1886): OH OH
[O]+ HOH | ‘
CH2=CH2 SE— CHQ—CHQ
(KMnO )
4
3. deHoJknI.
3.3 ®denoJnl.
OH @DeHONBI - ATO TMPOM3BOJHBIE APEHOB B KOTOPHIX OJWH WM HECKOJbKO aTOMOB

BOAOPOJa apOMAaTHYCCKOI0 KOJIblia 3aMCIICHBI Ha TUAPOKCHUIIBHBIC I'PYIIILL

OEHOIJI

Knaccudukanus no 4ucay ruApoKCHIbHBIX TPy

3.4 ®usuyeckHue M XHMHYECKHE CBOMCTBA (EHOJIOB (peaKkuuM THAPOKCHJILHOM
rpyNinbl, peakuus B 0eH30J1bHOM KOJIbLe

BCe mpocTeiiimue (eHoNbl NP HOPMAJBbHBIX YCIOBHUAX TNPEACTABISIOT cO000H TBepIble

BEIIIECTBA C HEBBICOKOM TeMIepaTypoil muiaBieHus. (eHoa - OeCIBETHOE KPHUCTAIIIMYECKOe

BELIECTBO C TeMIepaTypoil miasieHus 43°c. OH MMeeT XapakTepHblil 3amax. ()eHOJIBI MIOXO

pacTBOPAIOTCSA B BOJIE, HO XOPOILIO B OpPr. paCTBOPUTENSIX, B YaCTHOCTH B CHHMpTax M 3¢dupax.

(eHO OrpaHMuYEHHO CMEIIMBAETCS C BOJAOH JIMIIb MpPU TeMmIeparypax HUxe 66 0 Bpime 66
(dheHOJT CMEIINBAETCSI C BOJION B JTFOOBIX MTPOIOPITUSX.

¢eHobI U 0c00eHHO HAPTOJIBI OTHOCATCSH K BHICOKO TOKCUYHBIM BelecTBam!!!

pa36. HNO;,
OH Bra

/—> e 1
KoHu H,SO, §
/—>

CH,CI

>4
H3;COCI, OH", 5

\\QJFT>6

Na nnn NaOH

4. IIpocteie 3¢pupsl [loayyenue npoctoix 3pupon
3.5 @usuvecKue H XUMHYECKHE CBOICTBA MPOCTHIX 3(PUPOB

IIpu cnabom HarpeBaHUM ( HE BBIIIE 140° C) ¢ CEpHOI KHUCIOTOM NPOUCXOAMT OTHIemIeHue |

MOJIEKYJIBI BOJIBI OT 2 MOJIEKYJI cliupTa ¢ o0pa3zoBaHueM npocroro a¢upa. Hanpumep:

C,HsOH
C,H; -0 -CHs + H,0



C,HsOH
TUATUIIOBBIN AhuUp

JusTunoBsiid 3¢up ( 4aCTO Ha3BIBAIOT €T0 « CEPHBIM A(UPOMY - OECIIBETHAS , OUYCHb JIeTyYas,
JIETKO BOCIUIAMEHSIOMIASCS KUAKOCTh C IPUATHBIM 3allaXxoM, KUIIUT IpU TeM - pe 34.6 oC. ITapsr
apupa o00pa3ylOT  C BO3AYXOM B3pBIBUATYI0 CMeCh. O(up NpHUMEHSETCS B KauecTBe
paCTBOPHUTENS  JKUPOB, YIJEBOJOB W APYTUX OpPraHWYECKHX BEIIEeCTB, IS HapKo3a IpH
XUPYPTHUECKUX omneparnusax ( BHEpBBIE €ro mpuMeHun kpynHedmui xupypr [Iuporos). Ilpu
KOHTaKTe 3(pupa C KUCIOPOAOM BO3AyXa 00pasyroTcs BpeaHble BemiectBa. Ilostomy sdup
XPaHAT B CKJISIHKaX OPaHKeBOTro I[BETa B MPOXJIAJHOM U TeMHOM Mecte. Cpok rogHocTH 3¢upa
JUTsl HapKo3a 6 mec.

S.JIpuMeHeHMe CIUPTOB, PEHOJI0B U MPOCTHIX
B cBoOGogHOM BHIE B MPUPOAE CHUPTHl BCTPEUAOTCS PEAKo.  bombIoe KOIWYecTBO
STUJIOBOTO CIUPTA, a TAKXKE MPOMUIOBBIH, H300yTUIOBBIA U aMUJIOBBIN COUPTHI MOJIYYarOT U3
NPUPOIHBIX CAaXapUCTBIX BEIIECTB B pe3yibTrare OpokeHus. OTAeIbHBIE MPEICTABUTENN
KJIacca COUPTOB. MeTaHoJ1, 3TaHOJ, MPOIMAHOJI, TPOTaHOI-2

OeclBETHBIE KPHUCTAUIBI, PO30OBEIOILIME Ha BO3AyXe. Brepsble ObLI
BBIZIETICH U3 KaMEHHOYTOJIbHOI cMobl. [IpuMeHsieTcst B MpoOM3BO/ICTBE

OEHOJI OPC, kamnponakrama.  [IMKpUHOBOM  KHCJIOTBI,  KpacHUTEJeH,
NECTULU/IOB, JIEKAPCTBEHHBIX CPEACTB (CATULMIOBOM KUCIOTHI U €€
MPOU3BOHBIX )

®eHon 0651aaaeT aHTUCENITUYECKUM JIEHCTBUEM M MIPUMEHSIETCS B BUE

2-5 5 pactBOpoB I JA€3MH(EKIHU TMPEeIMETOB [TOMAIIHETO |

O0ompHUYHOTO OOmxonma. OJHAKO ero mpuMeHeHHWe B MeaunuHe ( u

TOJNBKO Kak HapyXHOro cpencrBaall OrpaHHYEHO B CBS3U c

TOKCUYHOCTBIO

C pactBOopoM xJsiopuza xene3a (peHon AaeT (PruoIeToBOe OKpaIlIUBaHUE,

o6ycnosnerntoe norom CgHsOFe®"

e Jlna onpenenenus ¢peHona cayxut peakuus Jlubepmana. [{ns storo
(dbeHon o0pabaThIBAlOT KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOH H
JO0ABJISIOT HECKOJIBKO Kalelbh BOJHOTO PacTBOpa HUTPUTA HATPUSI.
IIpu pazbaBieHHM pacTBOpP MPHOOpPETaeT KpacHOE OKpallMBaHUE,
npu 100aBIIEHUM €IKOTO HAaTpHUs OKpacKa MEpeXOJUT B ToiyOylo.
DOTa 1BeTHas peakius Oo0BsCHsAETCS oOpa3oBaHHEM HWHIO(EHOIIA,
HaTpHEBast COJIb KOTOPOTO UMEET CUHIOIO OKPACKY.

KPE30/JIbI Copepxarcsi B KaMEHHOYIOJIBHOW CMoOJIe, a TaKXe B JIEITe
MoJIyKoKcoBaHusi  Oyporo yris. OOmamaroT  AC3UHPHUITUPYIOMIAM
JEACTBUEM.

Jlesnnuuupyromas >KUAKOCTh JHM30J] MIpPeACTaBiIseT co00il pacTBOp
KpE30JI0B B MBbUIbHOM Bozie. Mcnonb3yroTes sl KOHCEpBalLlUU JEPEBA, B
IPOM3BOJICTBE (DEHOIIACTOB U AaHTHOKCUAAHTOB.

Tumon Conepxurcst B TuMbsHE. lcmonb3yercss B KauecTBE aHTHCENTHKA
(2oxcu-4- CpeIHEeH CHIIbI B 3yOHBIX TTACTaX JJIsl MOJIOCKAHUS PTa.

V30 PONMIITOITYOJ)

I[TMPOKATEXWH O6HapyxeH B pacteHusix. [IpumeHsieTcss B MPOM3BOJACTBE TYIIHUCTHIX
1,2 BenlecTB. CUHTETHYECKUI TOPMOH -A IpEHAINH.

JMOKCHUBEH30JI)




1.5 Jlexkuus S (JI-5) ( 2uaca).
Tema: Aabaeruabl H KeTOHBI
1.5.1 Bonpocsbl JieKnum:

Al

I'omonornueckuit psa. Homenknarypa. M3omepus.
duznyeckre 1 XUMUUYECKHE CBOMCTBA alIbJICTUI0B U KETOHOB
[TonsiTHEe O HENMpeAENbHBIX U APOMATHYECKUX aJTbJETUIAX.
[Tonydyenue anberuoB U KETOHOB.
[IprMeHeHne albIeTUI0B U KETOHOB.

1.5.2 KpaTtkoe coaep:xkaHue BONPOCOB:

I'omonornueckmii psia. Homenkiaarypa. U3omepus.
COeJMHEHUsl. B KOTOPbIX KApOOHMJIbHAsi TPyNna CcoeJHuHEHA
YIJ1€BOJOPOAHBIM PAAUKAJIOM U ATOMOM BOAOPO/A,

Albpaeruanpr -

o)
7y
R—C_

C

KeToHbl - KapOOHM/IbHBIE COeIMHEHHS] B KOTOPbIX KapOOHWJIbHasi TIpylnna cBsi3aHa

CBsi3aHa ¢ ABYMA OAMHAKOBBIMUA WJIN Pa3HBIMH paJiuKaJIaMu,

R—C—R

|
0]

I'omonoruueckue psabl aabAETHIOB U KETOHOB UMEIOT OJJMHAKOBYIO 0011yI0 hopMyTy

| CiHaO )

AJIBJIET'U]1bI
| anudaTnyecKue
Merananb y (@)
HC \/ dbopManbaerua
CH,O H MYpPaBbUHBIN albIETU
DTaHalb y (@)
C,H/,O H;C—C \/ aleTaabIeTH
H (YKCYCHBIN anbaerun)
[Mponananp y o
C3HsO H3;C—H,C—C { H IPONIMOHOBBIN aJIbACTH]]
Byranans y o
C4HgO HsC— H,C-H,C—C \/ H MAaCJISIHBIA aJIboETUT
AJbaerujabl

6 5 4 3 2

O
%

HsC— C|H—|CH—CH2— CH,—C—H

CH; CHs




MOJIOKEHH | YHCIIO Ha3zpanue OKOHYAH | MOJIOKEH | OKOHYAHHE | MOJIOXKEHHE
e ne ne
pamukaio | OAMHAK | paaukan | yrieBomop | (Bun CBSI3U JUIS TPYIITIBI
B OBBIX OB ona CBSI3H) (dyHKIIMOHA

paauka TJIaBHOU JILHOHI

JIOB LETTH TPYIIIBI

(KOpeHb)
4,5 au MeETHI reKkc aH aJb 1
4,5 - TMMeTHJIreKcaHaJIb
KeToHbI dyHKUMOHamMbHasA rpynna
6 5 4 3 |2 1
HsC— C|H— CH,— ﬁ——()‘H— CHs
CH3 O CH3

TIOJIOKCHH | YHCIIO HasBanue OKOHYAH | MOJIOKCH | OKOHYAHHE | ITOJIOXKCHHUE
e ne ne
pagukano | oAMHAaK | paaukan | yrieBonop | (Bun CBSI3U TSt TPYIIIIbI
B OBBIX OB o1a CBSI3H) dbyHKIIMOHA

panuka rJIaBHOU JIbHOH

JIOB Lenu TPYIITIBI

(KOpeHb)
2,5 Iu METHJI reKc aH OH 3

2,5 TMMeTHJITEKCAHOH -3

2. ®u3nvecKue 1 XHMHYECKHE CBOIiCTBA AJIbJAECrnioB M KETOHOB

[Ipocreiimmii TpeACTaBUTENb TOMOJOTHYECKOTO PAIA AJIbIETUIOB -

e MYypaBBHHBII ajJbJeruj - ras,

® YKCYCHBIH aJibJeruj - JJerKOKUMAAas ;KHIKOCTh

( kumut npu temmeparype 20 ° C.
MypaBbHHBI M YKCYCHBIH albIeTHabl 00JaJaloT OCTPHIM YAYIUIMBBIM 3alaxoM, XOpOILIO
pactBopsitores B Boze. 40 % pacTtBop popmaniberuia HOCUT Ha3BaHue GopMaiHnHa.
e [locnenyrommue npeacTaBuTe M KUIKOCTH,

¢ BbICHIME AJbACIH/AbI - TBEP/AbIC BCIIICCTBA.

[lepBble mpeACTaBUTENN KETOHOB - JKHJIKOCTH, XOpOILIO PAcTBOPSIOTCS B BOJE, HaIpHUMeEp
anetoH. C yBeIMYEHHEM MOJIEKYJSPHOM MaccChl allbJIETUAOB M KETOHOB PACTBOPUMOCTH UX B
BOJI€ YMEHbILIAETCSl.

XUMHYECKHUE CBOUCTBA aJIbIETHIOB
a) peakuuu, uaymue no CHO rpynne
0) peakuuu, uaymue no C=0 rpynmne
B) peakluM, Wayluye mo BOAOPO1Y B paauKale

Peaknus ¢ Bogon

[Ipucoenuuenune CuupToB.

Peakuus ¢ runpocynbpurom HaTpus
IIpucoenuHenune HUaHOBOIOPOA.




AnpaoiIbHas KOHIEHC AU
Boccranosnenne
Oxuciienue

KaueCTBEHHBIC PEAKIIHH

3. [lonsiTue 0 HempeaeJbHBIX M APOMATHYECKHUX AJIbJIernaax.

HGHPGI[CJIBHBIG aJIbJCT U AbI

[Ipocreiimmii HeMpeaeabHbIN aabIETU - AKPOJICHH

CH,; = CH - COH XMIKOCTh C PE3KMM HENPUATHBIM 3alaXxOM, Pa3JpakalollUM CIU3UCThIC
obonmoukn . Emy mnpucymu peakuuu,  XapakTepHbl JUIsl STHJIEHOBBIX YIJIEBOJOPOJOB U
QIBJETUAOB. AKpOJEWH BBIICNIACTCS TpU OOE3BOKMBAHUM TJIMLEPUHA CHENHUATbHBIMU
BEILIECTBAMHU

CH, - CH - CH,

| CH, = CH - COH + 21,0

OH OH OH

OToT mpouecc HaONIOAAaeTCs TPU MPOTOPKAHUU JKUPOB, KOTOPHIE COAEPIKAT OCTATOK

[IIMLEepUHA. AKPOJIEUH MPUMEHSETCS AJIsl OMyYeHUs! HEKOTOPBIX MOJTUMEPOB.

4. ITosryyeHue ajib1eru10B U KETOHOB.

AJIBI[CFI/II[BI U KCTOHLI IO CTCICHU OKHCIICHHA 3aHUMAIOT NPOMCEKYTOUYHOC ITOJIOKCHUC
MEXIy YII€BOJAOPOJaMM M CIHUPTAaMU M KapOOHOBBIMM KucioTamu. llostomy s
MOJIYy4YCHHUA aJIbACTUIOB U KCTOHOB COOTBCTCTBCHHO HUCHOJB3YHOT MCETOJbI OKHUCJICHUA,
1100 BOCCTAHOBJICHHSI COEUHEHNH YKa3aHHBIX KJ1acCOB

S. IIpuMeHeHHe aIbAErH10B U KETOHOB.

dopmanbaerun dopmanberuy MpeacTaBiseT co0oil OecIBETHBIM, pPe3Ko NaxXHYyIMHA Tas,

xopo1o pactBopumsblii B Boje. Cmech 40 % dhopmanbaeruna, 52% Boast 1 8%
METaHOJa SBISETCS TMPOJAXHBIM (opMaTMHOM. B BOJHBIX pacTBOpax
(b opMaH MOYTH MOJHOCTHIO THPATUPOBAH.

Bonanbiii  pactBop  meranans  (dpopmanuH)  o0namaer  CHUIIBHBIMH
Ne3nHGUUUPYIOIMMU  cBoMcTBamMu.  Jlig  XpaHeHUS  aHaTOMHYECKHX
npenaparoB. XJIOpaIbruapat U TpUMEp OJTaHaIsl MCHOJB3YIOTCS B
MEIMIIMHCKON MpakTHKE KaK CHOTBOPHBIE CpeACTBa. [lelicTBME CHOTBOPHBIX
CPEICTB 3aKJII0YAETCs B YTHETEHUU LIEHTPAJIbLHONW HEPBHOM CHCTEMBI. XJIOpaJIb
BXOJIUT B COCTaB HEKOTOPbIX aHanbreTukoB. Mucextummg JIJIT.

HaxoauT npumeHeHus npyu npou3BoAcTBe HeHOIPOPMaTbIACTHIHBIX CMOIT

1. 6 JIekuusi Ne 6 (2 yaca).

Tema: «KapOoHOBbBIE KHCJIOTBI
1.6.1 Bonpochl JieKnuun

1

AN kAW

MoHokapOOHOBBIE KHCIOTHL: J[MKapOOHOBBIE KHCIOTHI: ApomMaTuyeckue KapOOHOBBIE
HenpenenbHble kapOOHOBbIE KUCIOTHI. OKCH U OKCOKUCIIOTHI:

I'omonornueckuii psx; HOMEHKIIATYPA;

[Tonyuenue;

®du3nyecKue CBOMCTBA U XMMUYECKUE CBOMCTBA KUCIIOT

OTnenbHbIE MPEICTABUTENN KapOOHOBBIX KUCIIOT.

[Ipou3zBoaHbIe KAPOOHOBBIX KUCIOT (XJIOPAHTUAPUABI; AHTUAPHUIBL; CIOXKHBIE 3(DUPBI; aMUIbI
(MOUYeBHMHA, HUTPHUJIBI);




1.6.2 KpaTkoe coaep:xkaHue BOIPOCOB:

1. MoHokap0OOHOBbIe KMCJIOThI: [{MKap0OHOBbIe KMCJIOThHI: ApOoMaTHYecKHe KapOOHOBbBIE .
Henpeneabnble kap00HOBbIEe KHCI0THI. OKCH M OKCOKHMCJIOTBI:
Kap0oHOBbIMM KHCJIOTAMHM Ha3bIBAOTCA COEJIMHEHHS, B KOTOPbIX (PYHKIHOHAJIbHOM
rpynmnoi sijasiercs kapooxkcuiabHas rpynna — COOH

KapOoHoBble KHCJIOTHI - OPraHMYeCKHe BelecTBa, MOJIEKYJbl KOTOPbIX COJePakKAT
OJHY MJIH HECKOJbKO KApPOOKCWJIBHBIX TPYII, COeAMHEHHBIX C YIJIEBOJAOPOAHBIM
paaukaJoM ( MCKJIIOYEeHHE - MypaBbHHAasl KHCJIOTA).

Ee MoxHO paccMaTpuBaTh Kak coYeTaHHE KapOOHUILHON M THIPOKCUIBHOM TPy

o
4

—C
~N
OH
ITIO CTPOEHUIO YIVIEBOJOPO/JHOI'O PAJIUKAJIA,

CBA3AHHOI'O C KAPBOKCWJIBHOM I'PYIIIION
KAPBOHOBBIE KUCJIOTBI KTACCUOUIIUPYIOT

[ anudartmyeckue ] anuuuknuyeckue ]
HacbliLweHHbIe HeHachbllWeHHble / \
anudartnueckme anudartnueckme [ ApomaTuyeckue ] [ reTepoumknmyeckue ]

@)
7 COOH
H—C.
OH //0
H,C—=HC—C_ COOH
° o O
V4
H3c—c\0|_I N
MVYPABBUHASA KUCJIOTA AKPUJIOBAS KUCJIOTA BEH30MHAS
HUKOTHUHOBASA KNUCJIOTA
YKCYCHAA KHCJIOTA

IO YU C.JTY KAPBOKCHUJIBHBIX I'PYIIII
KAPBOHOBBIE KUCJIOTBI KTACCUOULIUPYIOT

[ OOHOOCHOBHBIE P/\‘\( TPEXOCHOBHbIE
MOHOKAPBEOHOBbIE TPUKAPEOHOBbIE
OBYXOCHOBHbIE

OUKAPBEOHOBbIE

(o) o o) COOH
W/ N I
H—C\/ N c—c\/ COOH—H,C—C — CH,— COOH
OH HO™ OH |

OH



MVYPABBUHASA IITABEJIEBAA JIMMOHHA#A

COOH
[::]COOH COOH
BEH30MHAS ®TAJIEBAS KUCJIOTA

MO MPUCYTCTBHUIO APYI'UX ®YHKIHNOHAJIBHBIX I'PYIIIIT
KAPEOHOBBIE KUCJIOTBI KJIACCUPUIINPYIOT HA

[ ranoreHo3amMmeLlleHHblIe ]

[ OKCUKUCIOThI
L ®deHonkapboHoBbIe ]
(0]
V4
R-HC—C_
| OH
OH
Cl 0 //0 0
HC—C/ C. Hc—Hc—d/
2 | ~ OH OH 3 | ~ OH
Ci OH
[ aMUHOKMCNOTbI ] [ OKCOKUCHOTbI ]
o 4 1
Y [ anbaernaoKUcnoThbl ] [ KETOKMCIOTbI ]
HoN-CH,-C
OH
0]
V4
on.  J° HsC—C—CL
P C—C._ [| OH
H OH o)
2-aMUHOJTaHOBAas KUCJIOTA 2-OKCOIpPONaHOBasi KUCIIOTa 2-OKCOATaHOBas

2. 'omoJiornYecKuii psiji; HOMEHKJIATYpPA;

Anudarnyeckre KHCIOTHl HA3bIBAIOT, MPUOABIs K HA3BAaHUIO POJIOHAYAIBHOTO YIJIIEBOAOPOAA
cypduxc -oBas ( sl TUKapOOHOBBIX -AuMoBas). Hymepanuro ammdarndeckux KHUCIOT BCErna
IPOM3BOJIAT TaK, YTO HAUMEHBILINI HOMEp JaeTcsi KapOOKCHILHON



Hi4C N0 ATOMOE CEBASE Ty HE L MOHENEHA A

YIMepoa a (5) My rna
MNEHT AH -0OBAA
5 4 3 2 1

CH; — CH— CH— CH,-|COOH

CH; \ \ KapbokcMneHan

M nna

Faaukan -mMeTkn

3- METUNNEHTaHOBaA KMCNoTa

(hopmyia Ha3BaHHE
1 H - COOH METaHOBas MypaBbHHas
2 | CH; - COOH 3TaHOBas YKCYCHasI
3 CH; -CH, - COOH MpomaHoBas MPONHOHOBAS
4 CH; -CH, -CH, - COOH OyTtaHOBast MacJIsTHast
4 | H3C—CH—COOH 2-METHJINPOIAHOBAsl | M30MaCIIsTHAS
Ch,

3.I1oxy4yeHue;

Monyuenne npeaenbHbIX
MOHOKan6OHOBbLIX RUCNOT

[0l /O []
R—CH; —|R—C{ +— R—CH,~OH
, OH
ankaH cnupT
(0]
7
R—CZ_

H

anbgerng




HUTOUNbHBIN CHHTE3

O  +K-C=N +2H,0 -0
CH-C7  — = CHy=CHy~C=N > CHoCHyCC_
O-H
TWANONK3 CNOXKHDIX IhUPOB
o}
I ' R—C/o + {
R—C-O-R + HOH — N H-O-R

OH

4.®du3nvecKue CBOICTBA 1 XHMHYECKHE CBOMCTBA KHCJIOT
IlepBbie 3 uyjeHa TOMOJIOTMYECKOrO psJa KHUCIOT - MypaBbHHAas, MPOMHOHOBAs -
KUJKOCTH, XOPOIIO PACTBOPSIOIIMECS B BOAE W HMMEIOLIME pe3kuid 3amax. [lanee HaumHas c
MACJITHOM KHCJIOTHI, CIAEAYIOT MACIISTHUCTBIE KUJKOCTH C PE3KUM HEMPHUATHBIM 3a1aXxOM M IIJI0XO0
pacTBOpArOIMCCA B BOAC. Briciime KMCI0ThI ¢ YUCIOM aTOMOB yriaepoaa 10 " BBILIC - TBEPABIC
BEIIECTBA, O€3 3amaxa v He PaCTBOPSIOIINECS B BOJIE.
XuMHYeCKHeE CBOIiCTBA
a) peakuuu, uayuue no sogopoay B COOH rpynmne
0) peakuuu, uaymue no OH rpynne
B) peakuuu, uayume 1mo BoJ0poay B paauKajie
obpazosanue conell,

amepuguxayus,
2aloceHuposaHue,
60CCMAHOBIIEHUE,
OKUCJIeHUA,
Odecudpamayusi,
Kapboxcuiamol
0
NH, NaOH (~H,0)
: 3 R—C—0O0H =
u HCl (-NH,CD) KapGoHOBas KHeAOTa HCl (~=NaCl) |l
0 PCl, 0
] (—HCl, . . By
—('—O"NH,;- —POCI,) R'OH/H H,0/H R—C —ONa
aMMOHHEBas coNlb (~H,0) (| (-ROH) HATPHEBas CONb
KapBOHOBOM KMCJIOTHI KapOOHOBOH KHCAOTH
1 H,0
(=HCI) NaOH RC(O)ClI
J =8 (~NaCl)
o) 9] O
| R'OH R'OH R—CX
R—C—Cl —_— R—C—OR’  p— \0
XIOPAHTHAPHA -HCl coxHbIf 3hup —RCOOH R—( /
0
NH, AHTHAPHA
(—R'OH)
()
H,0 L NH,
R—C—NH, < ;

{(~H,0) = —~RCOOH



5.0T1aeqbHBIE IPeACTABUTEIH KapOOHOBBIX KHUCJIOT.
MYPAbUHASL
VKCYCHasl
npoNuUoOHOBas
MacusAHas
U3OMACTAHASA
sanepuanosas
U306a1epUaHo8as

6.1IpousBogHbIE KAPOOHOBBIX KHCJIOT (XJIOPAHTHAPHUIBI; AHTHWAPHUABI; CJIO0KHbIE 3(PuUpbI;
aMu/bl (MO4YEeBHHA, HUTPWIbI);

Oo0Opa3zoBaHue raJoreHaAaHrMAPHI0B U UX CBOICTBA.

H,0 0
R—CloH  KAPBOHOBAS KHCJIOTA
R*OH 0 y
— > R—cZ CJIOXHBII 501P
OR*
R*SH A°
————» R—cZ,, THODOUP
(o) R
R—c” R*COONa  SC=0
ch — 5 0< AHTUIPUTL
_C€=0
R
NH
3 ~ o
> R—CC NH, AMUJL

OO0pa3zoBaHue aHTHIPHU/I0B U UX CBOMCTBA.
Oo0Opa3zoBaHue CJI0KHBIX 3(PMPOB U UX CBOICTBA.
OO0pa3zoBaHue aMH/I0B M NIPeBpPaLleHHEe UX B HUTPUJIbI

1. 7 Jlekuus Ne7 (2 yaca).

Tema: «CJio:xHble 3¢pupbl. Kupbi»
1.7.1 Bonpochl JieKnum:

1. Cnoxwusie 3¢upsl. Kimaccuduxarms.
CocraB u cTpoeHue.

3. ®wusuveckue U XMMUYECKHE CBOWCTBA KUPOB. AHAIUTHUYECKAsl XapaKTEPUCTUKA KHUPOB;
KHCIIOTHOE YHUCIIO, YUCIIO OMBUICHUS, HoAHOE Ynciio. Mblia, AeTepreHThI.

4. Cnoxxuble mUunuabl: GochaTHIbl, JEUUTHHBI, KedaauHbl, cepuHpochaTuabl.



1.7.2 KpaTtkoe coaep:kaHue BONPOCOB:
1.Cnoxubie 3¢upsl. Knaccupuxanmus.

Baxknelmumu mpon3BOHBIMU KapOOHOBBIX KUCIIOT SIBISIOTCS CIOXHBIC 3Gupbl. X momydaroT
B3aUMOJIEVCTBUEM KHCIIOT CO CIIUPTaAMHU.

Caoxnblie 3QUpbI- NPOM3BOJHbIE KAPOOHOBBIX KHCJI0T, B KOTOPHIX aTOM BOJ0poaa
KapOOKCHJ/ILHOI rPyNIbl 3aMellleH Ha YIJIeBOAOPOIHbIN paguKal.

Peakuusi oOpazoBaHusi 3pupa HOCUT Ha3BaHWe PeaKuMu dTepupukanum (0T Jar - 3¢gup).

B peakuuu sTepudukanuy MOryT NPUHUMATh Y4acTHE HU3IIME U Bbicume. llpenenbHble H
HeTnpe/ieabHble KApOOHOBBIE KMCIOThI U CIIUPTHI.
Ota peakuus NpOTEeKaeT MEUIEHHO, MO3TOMY OOBIYHO €€ MPOBOAAT B NMPHCYTCTBUU CHUIIBHBIX
HEOPraHMYECKUX KUCIIOT ( Yallle BCEro CEPHOI), YCKOPSIIOIUX PEAKIIHIO.

B npornecce arepudukanun BeiaenseTcst Bojaa.

o) 0
R— — R—C\/ + H0
OH —R O—R

IPUPHI KAPBOHOBBIX KUCJIOT AEJIAT HA TPU I'PYIIIIbI

dpyKTOBbIE 3CPUPHI /\‘\*( rnuuepuabl

Bocku
L

2.CocTaB u cTpoeHHe.

Ha3zeanusn coxcHbIx 3¢hupos pou3BOISITCA OT HA3BAHHS T€X KHUCIIOT U CITIUPTOB, KOTOPBIE UX
00pa3yroT.

[anIGaBVITb Ha3BaHWe CMUPTOBOro paguKarna K Ha3BaHUIO KUCNOTbI, OBas Ha aT]

(0 (0

% % Y
H—C H;,C—C HOOC—C
N 3 N N
O_CH3 0_ C2H5 0_ C2H5
METHJIOBBIN 3THJIOBBIH 2pUp HeNOJIHBIA dTHI0BBIN 3(pup
3¢up MypaBbHUHON KHCJIOTHI YKCYCHOM KHMCJIOTbI HIaBeJIeBOl KNCJI0ThI
ITHIALETAT MOHOJITHJIOKCAJIAT

MeTHJI(hopMuaT



XKup - cMech cI0XKHBIX APUPOB, 0OPA30BAHHBIX TPEXATOMHBIM CITUPTOM - TIUIIEPUHOM U
BBICIIIIMHU KapOOHOBBIMU KHCIOoTaMu. O0mias ¢hopmyria >KHpPOB:

o
|
(H,—O0—C—R
O
CH,— O0—C—R"
o
CIL,— O— C—R"

HymepyroT yriaepoaHble aromMbl B OCTaTKe IIMIIEPUHA, a 3aT€M YKa3bIBAIOT IOJOXKEHUE U
HA3BaHHE 3aMECTUTENCH C TOOABICHUEM CIIOBA «TITHIICPUHY

(‘:Hz—o—co—cﬂH35

CH—0—CO—-C1sHs;

CHy,—0—CO—-C47H33

1 -cTeapouI-2naJIbMUTONII-3-0J1€0MJITTMLIEPUH

3.®du3nyecKue U XUMUYECKHe CBOMCTBA )KUPOB. AHAJIMTHYECKAS XaPAKTEPUCTHKA
’KMPOB; KHCJI0THOE Y CJIO, YHCJI0 OMbLICHUS, HOAHOE Y c/10. MblLiIa, 1eTepreHThl.

ITo arperaTHOMY COCTOSIHUIO NP KOMHATHOHN TEMIIEPATYPE JKUPBI AEIATCS HA )KUJIKUE U
TBepJbIC. 18epobie KUPHI, KaK MPABUII0, 00pa30BaHbI MPEAETbHBIMHA KUCIOTAMHU, HCUOKUE
AKUPBI (MX 4aCTO HAa3bIBAIOT MACIAMU) — HETIPENIEIIbHBIMU.

JKupbl pacTBOPUMBI B OPTaHUYECKUX PACTBOPHUTENSAX H HEPACTBOPHMEBI B BOJIC.
. 1. Tuoponus, unu omwinenue, H#upog MPOUCXOAUT MO JeHCTBUEM BOIBI (00paTUMO) MK
nienodeit (Heooparumo). [pu menounoM ruaponuse o0pa3yroTcs COMU BBICIINX KUPHBIX

KHUCJIOT, HA3BIBACMBIC MblilAMU.

2. l'uopoeenuzayueii Hcupos Ha3bIBACTCA MPOIECC TPUCOESTUHEHUS BOJIOPOa K OCTaTKaM
HENpPEeIeIbHBIX KHCIOT, IPU 3TOM KUPBI U3 )KUJKUX MPEBPAIIalOTCs B TBEPAbIE.

?HZ_O_CO_C17H33 Cl;HZ_O_CO_CWHSS
+ 3H,, Ni

CH—O0—CO-Cy7H33 Z_I, CH—O—CO-Cy7H35

CH,—0—CO-Cy7H33 CH,—0O—CO—-Cy7H3s5

3. Oxucnenue scupos

Ommuocumenvnoe coodepicanue OCMAMKOE PA3IUYHBLIX KUCI0m (ayunos) 6 cmecu
mpuziuyepudos okKasvleaem 00abuioe GIUAHUE HA (Pu3UYecKUe U XUMUUECKUE C8OlCmEd
HCupos

Konuuecmeso 6)60()}11/[41/!)6 6 cocmae JHcupa ocmankoe Henpe()eﬂbﬂbzx KUCiont MOJMCHO onpe()eﬂumb
C NOMOUYbIO UOOHO20 UNU 6p0MH020 yucaa. Yem oHo evlie, mem bonee Hel’lpe()eﬂbel Zﬂuuepudbl

HNonnoe -uncno - KOIUYECTBO TpaMM HOJ1a, KOTOPOE MOXKET MPHUCOCTUHUTCA K HENpeaeIbHbIM
kucioraM B 100 1 xupa.




KucmorHoe 49ucino - 4YWCIO MHUIMTPAMMOB THIAPOKCHIA Kallus, HEO0OXOoIuMoe IS
HEUTpanu3aIui CBOOOIHBIX KUCIIOT B 1 T Kupa.
Mboina — smo coau gvicuiux kapoornogvix kuciom. OObIYHBIE MBLUIA COCTOSIT TTIABHBIM
00pa3oM M3 CMECH CoJiel TaTbMUTHHOBOM, CTEAPUHOBOW U OJICMHOBOM KHUCIIOT.
Hatpuessie conu 00pa3yroT TBepAbIE MbLIa, KATUEBbIE COJIM — KHUIKUE MBLIA.
Mpbuta noay4aroTcst Ipyu TUAPOIU3E KUPOB B MPUCYTCTBUU LIEIOYEH:
CHy— O— 00— Cy3Has + NaOH———3  CH,OH + 3C;H;sC00Na
CHy— O— CO— Cy7Hzs CHy OH
TPUITHLep ] CTeap HHOE OH AL Ep MH cTeapaT HAaTpHA

FHCMIOTEL (TPHCTeapHH)

(MBI )

4.Caoxkablie Junuabl: ¢gocdaTuabl, JeUTHHDbI, KedaanHbl, cepuHpochaTUIbI.
Kuaccnpukanus qunugos

NpocThie
e KHPbI
e BOCKH,
e CTepUbI

CJ0KHbIC
e dochoaunuabl,
e TJIMKOJUIH/BI
e CYJb(oUnUIbI
e JIMNIONPOTEHHbI

K sToli Tpymnme raunepuioB OTHOCITCS JUTTUICPUIBI )KUPHBIX KUCIOT B KOTOPHIX OJIHA W3
CIIMPTOBBIX T'PYII TJIHMIIEPHHA 3aMElIeHa Ha OCTATKH WJIM MPOU3BOAHBIE (POCHOPHON KHCIOTHI
(docharuast wnm pochonunuasl), cepHON KUCTOTHI (CYyIb()OTUIHIBI) U Ap.

I'nukoJaunuabl

Faukoaunuabl - 3TO CJO0KHbIE COEIMHEHHUSsI, COAep:Kallue JIMNUAHBIA H YrjieBOIHbINH

(pparmenTsl.
BBIMOJHSIOT HE TOJBKO CTPYKTypHbIE, HO U
perynstopable GyHKIMA. OHU BXOISAT B COCTaB
MIa3MaTHYeCKuX MeMOpaH W MeMOpaHHBIX
CUCTEM KIJICTKHU, O6J'IaI[aIOT AHTUT'CHHBIMHA
cBoiicTBamHu. Paznuyaror

2TUKOIUNUObL, 2TUKOPOCHounudbl,

CEePUHZTTUKONUNUODL.

HefiTpanbHble TIUKOIUMHUIBI OBLTH BBIACICHBI
U3 pacTeHud (3epHO MILIEHUIBl, BOJOPOCIH,
3€JICHBIC JINCThA paCTeHHﬁ), U3 KHUBOTHBIX
TKaHe# (TOJIOBHOM MO3T), U3 MUKPOOPTaHU3MOB,
YIJIICBOJAHBIM KOMITIOHEHTOM u3 ABJISACTCSA
rajlakTo3a.

CH,OH
OH 0
OH O—-CH,
CH—0—COR,
OH CHy- O COR,

R - ocTaTKH )KUPHBIX KUCIIOT




1. 8 Jleknus Ne8 ( 2 yaca).
1.8.1 Bonpocel Jieknum:

Yrnesoasl. Knaccuduxarmsi.

Onrtuyeckas nzomepusi, D u L -psnbl.

Tayromepusi. OTKpbIThIE U TTUKINYecKue Gopmbl. .MyTtapoTtanus. AHOMEpHI.
Homenkinarypa u crioco6s! nuzoopaxkenus (popmynsl Ouriepa, Xeyopca).
Pacrnipoctpanenue B mpupo/ie, CHAHTETUYECKUE CTIOCOOBI MOTYICHHSL.

Monocaxapuovi. Duznueckre 1 XUMUIECKHE CBOMCTBA. [ TMKO3HIBI.

Hucaxapuowi. Knaccuduxanms. HeBoccraHaBnuBaromue Iucaxapuibl:  caxaposa.
Ctpoenue, cBOICTBa, 3HaUeHHEe. BoccTaHaBnuBaromue qucaxapyuibl: MallbTo3a, JIAKTO3a,
nemtoorno3a. CTpoeHue u CBOICTBA.

8. Ionucaxapuowvl. Kpaxman, rnmukoreH. CtpoeHue, Gpuznyeckrne 1 XUMHUYECKUE CBOMCTBA.
I'npponus xpaxmana. Jlexctpunsl. Pactipoctpanenue B npupoje. 3Hauenue. Llemnonosa
(knetuatka).PacpocTpanenue B Tpupojie, CTpoeHHe, (U3HMYECKHE U XHUMHYECKHE
CBOMCTBA, 3HAUYCHHE.

1.8.2 KpaTkoe copep:xkaHue BONPOCOB:

Nk LD —

1.¥Yraesoasl. Knnaccupuxauus.

YrneBoasl, oOmMpHAs Tpynna OPraHUYECKUX COEIWHEHHH, BXOISIIMX B COCTaB BCEX
JKUBBIX OPTaHU3MOB.

[Ton oOmuM Ha3BaHWEM YTICBOABI OOBEAMHSIOT COSAMHEHUS, K KOTOPBIM OTHOCSTCS
CIIaJIKNe Ha BKYC, pAaCTBOPUMEBIE B BOJIE BEIIECTBA, HA3bIBAEMbIC CaXapaMH, U POJICTBEHHBIE UM
0 XMMHYECKOW TpPUPOAE, HO Topa3io Oojiee CIIOKHBIE TO COCTaBY, HEPACTBOPUMBIE M HE
UMEIOIINE CTIAJKOTO BKyca COSIMHEHUS, HAIPUMEP KpaxMall U IeJUTI0NI03a.

Ha3Banue yriieBoAbl - HMCTOPHYECKOE, OHO IOSBWJIOCH HAa OCHOBAaHHMM aHAIHM3a TEPBBIX
M3BECTHBIX yrieBooB. [1o JaHHBIM aHaTN3a yIIIEeBOJOB B KX COCTAB BXOJST 3JIEMEHTHI YIIIEPO/I,
BOJIOPOJT ¥ KUCIIOPOJI, IPUYEM C TaKHM K€ COOTHOLIICHHEM aTOMOB BOJIOPO/Ia M KUCIOPOJIa, KaK
U B BOJIE (yenepoo + eooa —yenegoodwt). IloaTOMy yrieBoaam
npunuceiBay 06y Gopmyny Cn(H20),. Takum oOpazoM, OHU MPEACTABISAIOT COO0N Kak ObI
TUIPATHI yIIIepo/a.

Yrnesoabl
(caxapa)

MpocTbie CnoXxHble
(MOHOcaxapuAbl UM MOHO3blI) (nonucaxapuabl, UV NONMO3bl)

2.0ntnyeckast usomepusi, D u L -psiabl.
N3omepus onpenensiercs:
e 1) nosoxkeHneM KapOOHUWJIBHOM IrPyNIbI



ZH H,C—OH

1
H—2(|:—0H 2?20
HO—C—H HO—S?—H
H—4(|:—OH H—C—OH
H—C—OH H25(|2—0H
°CH,OH °CH,OH
ach &ica \/6666&9&
CeH1206
AJTBJI03bI H30MEPHBI KETO3AM

e 2) HAJIMYMEM ACHMMETPHYECKHX aTOMOB yIJepojia

H //O H, O

..............................................................................

D(+)-rnuuepruHOBBIN abaeru L(-) TJIMIICPUHOBBIN aJIbICTH/T

o) o)
1 ¢ZH C//—1H
H—2(|:—OH HO—?z—H
HO-C—H H—?3—OH
4 ! 4
H—<|:— OH HO—C+H
R B L
°CH,OH CH,OH
D(+) - rmroko3a L(-)- rmroxo3a

3.Tayromepusi. OTKpbITBIC H HUKJINYecKHe (popMBL. .MyTapoTanusi. AHOMepBI.

Iukno-nenHass TAyTOMETPHUST — CHOCOOHOCTL MLENMHOW W LHUKJINYEeCKOH (opMbI
CaMOINIPOM3BOJILHO NEPEeXOAUTh OHOM B IPYIyI0 B BOAHBIX PacTBOpax.

06pa3oBanue UMRNMUGCKUX hoPM [MIOK03bI




nonyaveTanbHbii

AnbgerngHas rpynna MoxeTt o
TMUKO3MOHbIN TMAPOKCUN

NpUBNU3UTCS K CNUPTOBOI rpynne 4 - ro

0]
4 aToMa yrnepoga, Tak kak aToM Kucropoaa l_—
C. kapBOHWUNBHOI rpynMbl HECET Ha cebe | * /\ﬁo_. *
! |* H YaCTUYHBIN OTpULaTENbHbI 3apsia, a aToM HT?TOH ;C —H
H-2 OH BOZOPOLA CNUPTOBOM rPYMMbl - YaCTUYHbIN Py R
3 e nonoXuTenbHbIi 3apsa. Mpu aTom H- (F_OH H- C|: —OH
HO— (|I* H ; MPOMCXOAT Pa3pbiB 7 - CBAaH HO-C—H HO—SCII:H
Y kapBOHMIBHOI TPYMNbI, K aTOMY Kucropoaa * 4%
H cl; NPUCOEAMHSIETCS BOLOPOA, a KUCIOPOA H- (|3 —0— H— ?—0—
_5AX CMMPTOBOIA MPYNMbl C aTOMOM Yriepoaa _5RX 5k
H OH 3aMbIKaeT UnKI. B pesynbTate Takoi H—C—OH H (|: OH
6 neperpynnupoBki aToMos 0bpasyeTcst e
CH,OH MPOYHbIN NATUYNEHHBINA Ywkn- (pypaHO3HbIi. CH,0H CHZOH
D'FHIOKO3a B pe3ynbTate nepBbi aTOM yrnepoaa OL-D-FJIIOKO(l)ypaHOSa
D C1 CTaHOBUTCS aCUMMETPUYECKAM |, T.€.
p-D-rmokodyy BO3MOXHb! 2 CTEpeon3oMepa.
— _
aHOMEDbI
4.HomeHkaaTypa u cnoco0bl u3oopaxkenus (popmyan @uiepa, Xeyopca).
06pa3oBanve hynaHo3HOIO UMKNA
0]
4
C—H
N
*
H—Z?—OH N
3 181610
HO-C*~H ??gggoéu 5 203U 4i &4
* H fayce NN
_4ApRX | H 3-Ng
H—C—OH \ 'Il IT' ?H H HO—HZC\?5 v . (3 1200
_ 5AX 6 5ly 4lx Ik 7 — OH H C
HEETOH  Ho-me—¢—g-E-0—cl - =7 Gy NI s H T
6 c—
CH,OH OHOHH OH OH .
OH
6
H2C0H s s s H,C-OH
: ????!.g?l?? | 5
OH C H il eo_aéo 0aéy OH C_ H
H G;Eelglalla aoli a |
Ry 1
—>» O/C OJ;I // 4_> ?/Q4

I \c2/
OH

I\CZ/ !
OH

o-D-rnrokobvpaHosa

B-D-rntokodvpaHo3a

MyTaporauusi

IJIOCKOCTH MOJISIPU3AIUH NPH CTOSIHAY CBEKEeNPUTOTOBJIEHHOI0 PacTBOpa caxapa.

— SBJCHHE CAMOIIPOM3BOJIBHOI0 M3MCHCHMHA YIJIa BpallcHUSA

5.PacnpocTpaHeHue B IPUPO/Ie, CHHTETHYECKHE CIIOCOOBI MOJyYeHHUS.
VYrneBoasl, oOmMpHas Tpynna OpPraHUYECKUX COEAWHEHHH, BXOISIIMX B COCTaB BCEX

JKHUBBIX OpPTraHHU3MOB.

Iloxg OGH.[I/IM Ha3BaHUCM YTJICBOAbI OGLGI[I/IHHIOT COCAUHCHUA, K KOTOPBIM OTHOCATCA
CIIaJKHME€ Ha BKYC, paCTBOPUMBIC B BOJIC BCIICCTBA, HA3BIBAEMbBIC CaXxapaMH, U POACTBCHHbLIC UM
0 XUMHUYECKOH nmpupoaec, HO ropasao 0oJiee CJIO0KHBIE II0 COCTaBy, HCPACTBOPUMBIC M HC
HMCEIOOIUE CIIAAKOT0 BKyCa COCANHCHU A, HAIIPUMEDP KpaxXMail U HEJTK0JI03a.



VYrneBoabl COCTABIAIOT IJIABHYIO YacTh IUIIEBOIO palMOHA 4YEJIOBEKa, B CBSA3M C YEM
HIMPOKO MCHOJB3YIOTCA B MUIIEBOH M KOHAUTEPCKOM MPOMBIINIICHHOCTH (KpaxmMal, caxapos3a U
ap.). Kpome Toro, B mNMINEBOM TEXHOJOTMM NPHUMEHSIOT CTPYKTYPHUPOBAaHHBIE BEIIECTBA
NOJMCAXapuAHOM MNpUpOABl, HE HMEIUe camMM 10 cebe MHIIEeBOH LIEHHOCTH,-
refneo0pazoBaTeNy, 3aryCTUTENIH, CTa0WIN3aTOpPbl CYCIEH3MH M SMYJIbCHH (aJbrWHATHI, arap,
NEKTUHBI, PacTUTEIbHbIE TalaKTOMaHHaHbl M Jp.). IIpeBpamieHuss MoOHOcaxapuaoB IpH
CIMPTOBOM OpOKEHHH JIeKAaT B OCHOBE IIPOLECCOB IOJIyUYEHHs] ATAaHOJIA, MUBOBAPEHMS,
xyieboneyeHus;  Apyrue  BUAbl  OpOXKEHMsI ~ IMO3BOJIAIOT  IOJy4aThb M3 Caxapos
OMOTEXHOJOTMYECKUMH METOJIaMH TJIMLIEPHH, MOJIOYHYIO, JINMOHHYIO, TTTFOKOHOBYIO KHCIIOTHI U
MHOTME Jpyrue BellecTBa. [UI0Ko3y, AacKOpOMHOBYIO KHUCIOTY, YIJIEBOACOJAEpIKallne
AHTUOMOTHUKY, TETApUH IIHPOKO MPHUMEHSIOT B MenuiuHe. Llemnono3a ciayXuT oCHOBOHM Juis
IOJIy4EeHHUs1 BUCKO3HOI'O BOJIOKHA, OyMaru, HEKOTOPBIX IIacTMAacC.

@DyHKIIUN YIJIEBOJIOB B JKMBBIX OPraHM3Max 4Ype3BblUaifHO MHOrooOpasHel. B pacreHmsx
MOHOCAxapubl SBISIOTCA MEPBUYHBIMU INPOAYKTaMU (OTOCHHTE3a U CIYKAT HCXOIAHBIMU
COCMHEHUSIMHU Uil OMOCHHTE3a TJIMKO3UIOB M TMOJHCAXapuAOB, a TaKXKe IPYTUX KIACCOB
BEIECTB (AaMUHOKHUCIIOT, )KUPHBIX KUCIIOT, )EHOJIOB U Jp.).

VYTrieBojpl 3anacaloTcsl B pacTeHUsX (B BHIE Kpaxmaja), Y )KUBOTHBIX, OakTepuil 1 rpuboB
(B BHJE IVIMKOT€HA), I/Ie CIIY>KaT YHEPreTUYEeCKUM pe3epBOM. MICTOUHMKOM SHEprHM SIBIAIOTCA
peaKIiy pacileIuIeHus TIII0KO3bI, 00pa3yroeiics U3 3TUX MoircaxapuaoB. B Buge rimko3uaos
B PpAacTeHUSX U JKUBOTHBIX OCYILECTBJIAETCS TPAHCHOPT PA3JIMYHBIX METAOOIMTOB.
[Monmucaxapuasl 1 0Oosee CIOXKHBIE YIIIEBOJCOACPIKALINE MOJMMEPHl BBIOIHSIIOT B KHBBIX
opraHusMax onopHsie GpyHKIMH. JKecTkas KJIeTo4Hasi CTEHKA y BBICIIUX PACTCHUM MIPEICTABISAET
COOON CIIOKHBIA KOMIUIEKC M3 IEJUIIOJI03bl, T'eMHULEIUII0N03 U TEKTUHOB. APMHUPYIOIIUM
IOJMMEPOM B KJIETOUYHOM CTEHKE OakTepuil CiyKaT MNeNTHIOINIMKAaHbl (MypeuHbl), a B
KJIETOYHOM CTEeHKe TPHOOB M HAPYKHBIX MOKPOBAaX YJICHUCTOHOTUX - XUTHUH. B opranusme
KUBOTHBIX OIOPHbIE (DYHKIUH BBIIOJHSIIOT IPOTEOIVIMKAHBl COECIUHUTENbHOM, TKaHH,
yIJeBOIHAs 4acTb MOJIEKYI KOTOPBIX IIpeicTaBIcHa Cyib(paTupOBaHHBIMU
MYKOINOJIMCAaxapuaaMu. OTH BEIECTBA YyYacTBYIOT B oOecledeHuu crenupuuecKkux (u3nkKo-
XUMUYECKUX CBOMCTB TAaKHUX TKaHEH, KaK  KOCTH, XpSIUM, CYXOXWIHs, Koxa. bynyudm
rUApOGUIBHBIMA TOJIMAHUOHAMH, 3TH IOJMCAXapHbl CHOCOOCTBYIOT TAKXKE IMOAJEPKAHUIO
BOJIHOTO OanlaHca U M30MpaTeNbHON HOHHOM MPOHUIIAEMOCTH KJIETOK.

6.Monocaxapuowvi. ®usnveckne U XuMuieckme cBoiicrpa. ['TuKo3uabI.
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7 Qucaxapuowvi. Knaccupuxanusa. Hepoccranapiaupawmye Jucaxapuibl: caxaposa.
Crtpoenue, cBoiicTBa, 3HavYeHue. BoccranapauBawmme JaUCAXapUAbI: MAaJbT03a,

JIAKTO03a, ness100uo03a. CTpoeHue u CBONCTBA.
Jucaxapuisbl - caxaponogo0HbIe CJI0KHbIE YIUI€BOAbl, MOJIEKYJ/Ibl KOTOPBIX IPH THAPOJIH3e
pacnajgalTcs Ha JABe MOJIEKYJIbl MOHOCAXAPH/I0B; UX HA3BIBAIOT 0H03aMH.
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8.Ilonucaxapuov.. Kpaxmau, raukoreH. CrtpoeHue, ¢usnyeckue H XUMHYECKHE
cpoiicTBa. 'mapoan3 kpaxmana. lekcrpunbl. Pacnpocrpanenue B npupoae. 3HaueHue.
Hennrono3a (kiaeruarka).PacnpocTrpanenue B mnpupoge, crpoeHue, Gusnveckue H
XHMHY€ECKHe CBOMCTBA, 3HAYEHHUE.

IMosmcaxapuabl - BbICOKOMOJIEKYJISIPHbIE BelIeCTBA, MOJIEKYJIbI KOTOPBIX NPH IMOJHOM
TUAPOJIN3e PAacajganTcs Ha 00JbII0e YHCJI0 MOHOCAXaPH/I0B

Monucaxapuabl
Fomononucaxapuabl leTepononucaxapuabl
MOCTPOEHbI 113 0CTATKOB OAHOTO MOHOCaxapuaa MOCTPOEHbI 13 HECKOMBKMX
Kpaxmar, Lennonosa, NekTHOBbIE BELLECTBa, pasnnyYHbIX MOHOCaXapMAHbIX OCTAaTKOB
TTUKOTEH, XUTUH

Kpaxman - cMech ABYX MOJNHMCAXapHIOB: JIMHEHHOTO (aMuI03b1 20%)), TOCTPOCHHOTO
13 OCTaTKOB a-D-rmrokonupano3sl ¢ 1—4 — cBA3sIMH, U Pa3BETBICHHOTO
(amusonexkTuHa 80%).), MoieKyla KOTOPOTO COCTOUT M3 (hparMeHTOB aMuio3bl (okoso 20
MOHOCAXapHUIHBIX OCTATKOB), CBS3aHHBIX MEXKIY CO00i 1—6 — CBAZSIMH.

[emmtono3a mocTpoeHa U3 OCTaTKOB D-rimoxomupaHo3bl, cOequHEHHBIX B-(1,4)-
TJIMKO3UIHBIMH CBSI3SIMU B JINHEWHBIE HEPa3BETBIEHHBIC IICTIH:

1. 9 Jleknus Ne9 ( 2 yaca).

Tema : <KAMUHBI. AMMHOKHCJIOTHI. beskn. I'eTeponukinyeckue coeJMHEeHUs.

HykJienHOBBIE KHCJIOTHD)

1.9.1 Bonpocsl Jekuum:

1 Awmunsl. Knaccuduxanus u Homenkinatypa. M3omepus. Duznko-xuMuuecKie CBOMCTBA.
OO6pa3oBaHue CoJIel C KHCIOTaMH, B3aMMOJICUCTBHUE C a30THCTON KUCIIOTOM, allMJIPOBAHUE,
alUJIMPOBaHUE, ATIKHIUPOBAHUE.

2 AMUHBI apOMaTHUYECKOTO psifa. PU3UKO-XUMHYECKHE CBOMCTBA. AMUHOCTIUPTHI:
3TaHOJIAMUH, XOJIUH, allETUIXOINH, X CTPOCHHUE, CBOMCTBA, HAXO0XK/IEHUE B MPUPO/IE.

3 AMK. Onpenenenue. knaccudukamnus, HoMeHkIaTypa. M3omepus.. CriocoObl mosydeHust
AMUHOKHCIIOT.

DUBNKO-XUMHYECKHE CBOMCTBA. Peakiny KapOOKCHIIBHON TPYIIIBI, PEAKITUH aMUHOTPYIIIIHL.
3amMeHUMbIE U HE3aMEHUMbIE aMUHOKHUCIIOTBI




9]

10

Knaccudukanus  OGenkoB. buomormueckas ponab  OenkoB. XHMMHUYECKMHA  COCTaB,
kinaccudukanusi, GyHKIUM O€nKoB. YpOBHHM opraHusamuu Oenka. CBOWMCTBa, 3HaYEHUE
OETIKOB.

Omnpenenenue, KaaccCuPpUKaus, apOMaTHUHOCTh FE€TEPOLIMKIIOB.

[Iatnunennsie rerepouukisl. IIuppon. dusnueckue u xumuueckue cpoiictBa. Iluppon -
CTPYKTypHasi eAMHHIIA TOP(HUPUHOB.

Crpoenue xnopoduina u rema. MH07.

buonoruueckn axTUBHBIE COEIUHEHMS, COJEpKallie WHAOJIBHBIA LMK TpPUNTO(aH,
TPUNTAMUH, CEPOTOHUH, MHIOJIUIYKCYCHAsl KUCII0Ta, CKaTOJ.

[IaTHuneHHple TeTepolMKIBl ¢ ABYMs rerepoatomamu. MmMumpazon u ero mpows3BOAHBIE
(TMUCTUIMH, TUCTAMUH).

[IlecTnuneHHble TETEPOLUMKIBI C OJHMM aTOMOM a3ora. [IupuauH m ero mpou3BOIHBIE.
Hukorunosas kuciora. Buramun Bs u B,

[[lecTuuneHHble TETEPOLMKIBI C JABYMs TrerepoatoMamu. llupumuauH, €ro oxcu- u
aMUHOIIPOU3BOJHBIE. Y pallnil, THMUH, IIUTO3HHIO

['eTeponuKkiibl ¢ KOHAECHPOBAHHBIMU siApaMu. [lypyH M €ro OKCH- U aMHUHOIIPOU3BOIHBIE.
AnenuH, ryanuH. [ unmokcanTuH, KCaHTUH, MoueBast kuciora. [lophupunsl

[Tonstue o nyknenHoBbix kucnorax (JIHK, PHK).Hykneosunsr u aykneoruns. Bogoponnas
cBs3b B Mosiekyse JIHK, npasuno Yapradda. buonornyeckas poib HyKIEHHOBBIX KUCIOT.

1.8.2 Kpartkoe coaep:xaHue BOPOCOB

1. Amunbl. Knaccupukanusi 1 Homenkiaarypa. Uzomepusi. ®u3nko-xummiecKue
cBoiicTBa. O0pa3oBaHue cojieil ¢ KMCJI0TAMHU, B3aUMOJAEHCTBHE C a30TUCTON KUCJIO0TOM,
alMJIMPOBaHNeE, ANUITHPOBAHNE, AJTKHUJIMPOBAHHUE.

AMMHBI MOKHO pacCMaTpPUBATh KakK MPOU3BOIHBIE aMMHaKa, B KOTOPOM aTOMBI BOJIOPOJa
3aMEIarTCs Ha YIIIEBOJIOPOIHBIE PAIUKAIIBI.

B 3aBucuMocTH OT yncia YTJI€BOAOPOAHBIX PAAUKAIOB, CBA3aAHHBIX C aTOMOM a30Ta,
Pa3siInvarOT NICPBUYHLBIC, BTOPUYHBIC U TPECTUYHBIC aMUHBI, 4 TAKIKC YCTBCPTUYHBIC
AMMOHUEBBIC COJIN.

/ o/ o/ N

RNH, RR'NH RR'R'N RRR"R"N'X

1lepsuunvie 6mopuyHbvle Ipemuunvie yemeepmuyHnble

AMUHbBL AMUHbBL amMuHbl AMMOHUesble
conu

XVMHYECKHE CBOWCTBA aMUHOB OIIPENEISIOTCS. B OCHOBHOM IIPUCYTCTBUEM aTOMa a30Ta ¢
HEMOEJICHHOH Mapoi 3JIeKTPOHOB, HATMYUE KOTOPOH 00YCIIaBIMBAET UX OCHOBHBIE U
HYKJIeO(hUIIbHBIE CBOMCTBA.

OcHogeHbie u Kucnomusvie c60iicmea

Hykneogunwvuwie ceolicmea

AﬂKuJZMpOGCZHue aAMUHo6
Auuﬂupoeanue AMUHOB



Bzaumooericmeue amunosé ¢ azomucmou Kuciomou

2. AMUHBI apOMATH4YeCKOTr0 psiia. DU3MKO-XUMHYECKHEe CBOMCTBA. AMHHOCIIMPTHI:
3TAHOJIAMHH, XO0JIMH, AUETUWIXO0JHH, UX CTPOEHHE, CBOMCTBA, HAXO0KAECHUE B PUPOJIeE.
AHWINH

3. AMK. Onpeaenenne. kiaaccupukanus, HomeHkjaarypa. Uzomepus.. Cnoco0nbl
MOJIy4eHUs] aMUHOKHCJIOT.
AMHHOKHCJIOTHI — KAPpOOHOBbIE KHCJIOThI, B YIJIEBOJOPOJIHBIX PAAUKAIAX KOTOPBIX OJHH
WU HECKOJIbKO ATOMOB BOA0PO/1a 3aMellleHbl 0CTATKAMU AMMHMAKa — AMMHOTPYNIIIAMHU.
AMMHOKMCJIOTAMH HAa3bIBAOTCH OMPYHKUMOHAJbHBIE COEIMHEHHUS, COJeprKalIue
KapOOKCH/IbHBbIE TPYNIbl ¢ KHCJIOTHBIMM CBOWCTBAMHM M AMMHOIPYNIIBI C OCHOBHBIMU
CBONCTBaMH.

KJIaccupuranms
Bce AMK noapaszaensiror

Ha npupoAHbie (O6HapyXeHHbIe B XKUBbIX CUHTeTUYECKMue
opraHusmax)
Knaccugukayusa
NHz NHZ
/ /
R - COOH -S-R - COOH
NHZ NHZ
/ /
R - COOH HO -R - COOH
|
COOH
NH;, NH, apoMaTH4yecKue
| 7
R - COOH
rerepouKJINYECKUe

2. dusuko-xuMHueckue cBoiicTBa. Peaknmum KapOOKCH/IBHON TIpynnbl, peaknuu
aMUHOrpynnbl. 3aMeHMMble U He3aMeHUMble AMHHOKHCJIOThI
AMUHOKHCIOTBI - O€ClBETHbIE KpUCTAJUIMYECKHE BEIIECTBA, IUIABSIIMECS NpHU

JIOBOJIBHO BBICOKMX TeMIlepaTypax, 4acTo c pasjoxkeHueM. OHHM pacTBOPHUMBI B BOJE,
OOJIBITMHCTBO HEPACTBOPUMO B OPTaHUUECKUX PACTBOPUTEIISX.
Pearuuy RapSoRCHNBHOA IPYNNbI AMUHOKUCNOT
1. Oépa3zosanue coneil c ocnosanuamu
2. Obpazosanue 3¢pupos

3. Oopa3zosanue 2ai102eHanudpudos
Peakuuu amuHorpynnbl aMMHORACHOT



1. Obpazosanue conaeit c kKucromamu
2. /leiicmeue azomucmoii Kuciomol
3. OTHOLICHHME K HATPEBAHUIO

Peakuuu, xapakTepHble 1Jis1 O - AMMHOKH CJIOT
1. Peakuum nexap00oKCHIMPOBaHUS.
2. Peakuus 1e3aMUHUPOBAHUS
3. Peakuus nepeaMUHUPOBAHUSA
4. OxpamuMBaHue ¢ HUHTHJAPUHOM

Psan aMHMHOKHCIOT  MOXKET
oprann3mamu (3amenumbie AMK).

CUHTC3UPOBATHCA HCTMIOCPCACTBCHHO JKNBOTHBIMHA
Bocemp AMK sBiusioTcss He3aMEHHMMBIMH, OHH

CUHTC3UPYIOTCS TOJILKO paCTCHUAMU U HC CUHTC3UPYIOTCA B OPraHU3MC YCJIOBCKA, TO3TOMY HX

MOJTYYaroT C MUILIEH.

— T

3aMeéHuMbIe

He3aMeHMMble
TpuntodaH
JICUITUH
U30JIEUINH

BaJIMH
TPEOHUH

JU3UH

METHUOHUH

8. ¢deHMIaTaHUH

9,10- THCTUAMH W ApPrUHUH - HE CHUHTE3UPYIOTCS B
opraHusMe pedbeHka

NoUnbkwbh =

4. Knaccupukanmusa OenxoB. buosormueckast posap 0enxoB. XHMMHYECKHHl COCTaB,
KIaccupuranms, yHKIHU 0eJIKOB. YPOBHH opranusaunnu o6enka. CBoicTBa, 3HAYEeHUE

0€JIKOB.

beakn - 310 MNpUPOAHBIC MOJUINCHTHABI € BBICOKMUMHU 3HAYCHHUAMU OTHOCHUTEIBbHOMI
MOJIEKYJIIPHOM MaccChl. DTH 3HaueHUs1 MOTYT Kosebarhes oT 10 000 10 HECKOJIBKUX MUJUTHOHOB.

Besku, pparmeHTaMu KOTOPBIX ABJIASIOTCA HCKJIIOYUTEIHHO o -
AMHHOKMCJIOTHI , HA3BIBAKTCH MPOCTHIMHU OeJIKaMM.

Taxue 6enky IPUHATO MOAPA3ALIATH MO HX PACTBOPUMOCTH B BOJie Ha

¢ubpunnsapHbie rnooynsapHblie

Knaccughuxayus 6enxos no cmpykmype

JImuHHBIE

Ha3zeanue XapaxkmepHbvle npusnaku Pacnpocmpanennocme 6
opzanuzme
Quopunnapuvie benxky | llomunenTunneie  1enu,  OOBIYHO
(ckeponpomeutivl) HUTEBHHBIC HWJIM BHHTOOOpa3HbIC, B | BBHINOIHIIOT B KIETKax W B
BOJIE TJIOXO PACTBOPUMBI OpraHu3Me  CTPYKTYpHBIC
HanOosee Ba)KHA BTOpHYHas | GpyHkuuu. KepaTtun Bosoc u
cTpykTypa. OTinyaroTcss OONBINON | pOTOB, MHO3WH B MBIIIIIE,

MEXaHUIeCKOM IMPOYHOCTHIO. | KOJUIAr€H B KOCTH,

napaensHble | GuOPUHOTEH B KPOBH,



MOJIMTIETNITUIHBIE 1T, CKperuieHHbIe | GuOpouH (IIenK, mayTHHA)
Ipyr €  JpyroM IIONEpPEYHbIMHU
CIIMBKaMHu,  00pa3yloT  JJIMHHBIE
BOJIOKHA WJIH CJIOUCTBIE CTPYKTYPhI
I nobynsapusie benxu [TonunenTHAHbBIE LIETIH, CIOKEHHbIE B | BRIMONHIIOT QyHKIMH
(ccheponpomeutnivt) nomobue  mapa, Kak  MpaBWiIoO, | PEPMEHTOB, AHTUTEN
BOJIOPACTBOPHUMBIEC (T100YTMHBI CBIBOPOTKH
Haubonee Ba)KHA TpEeTHYHAs | KPOBH OMPEIEISIIOT
CTPYKTypa MMMYHOJIOTHYECKYIO
AKTUBHOCTbH) U B
HEKOTOPBIX CITydasx
TOPMOHOB (MHCYJIMH)
Ilpomeorcymounvie OubpuIApHOI MIPUPOJIbI, HO | duOpUHOTEH,
pacTBOpUMBIE MIPEeBPALIAIOIIHIACS B
HEpPacTBOPHUMBINA (prOpHUH.
IIpu cBepTHIBAHUYU KPOBU
npocmuyle — Cl10J#CHbIE
(npomeunst) (npomeuost)
cocmoam u3 cocmosam u3
O-aMMHOKHMCJIOT, M NpH THAPOJIH3e BeJika npocToro u Hede1KOBOro

pacnagaircs ToabKO HA a-AMK

9.

. PenenTopHasi - wu30MpaTeNbHOE CBS3BIBAHUE PA3IUYHBIX DPETYIATOPOB -

. CTtpykrypHasi (rjacTu4Hasi) - MEMOpaHBl BCEX KIJIETOK

. IlporuBoCBepTHIBAIOILAS -

KOMIIOHEHTA, KOTOPBIil HA3bIBAETCH
npocrernyeckoit rpynnoi. Ilpu rugposmse
00HAPYKMBAKOT HEOCJKOBYIO YACTh WIH
NPOAYKTHI ee pacnajaa — yrieBojbl,
dochopuyro KUCIOTY, JUNU/BI,
reTepouMKJINYecKHe COeIMHeHHS,
MeTaJlJIbI U T.J.

. ®epMeHTATHBHAsI - B KJIETKE y4acTBYIOT B Omoxumuueckux peakiusx 2000 pa3muyHbIX

(bepMEeHTOB, U BCE OHU 110 XUMHUECKON MPUPOJE - OeNIKH (IIPOCTHIE WIIH CIIOKHBIE).
I'opMonanbHas - B opranusmMe yenoneka 50 % BceX TOPMOHOB UMEIOT OEITKOBYIO MPUPOTY.
TOPMOHOB,
OMOTeHHBIX aMUHOB, MEAMATOPOB MPOTEKAaeT C TIOMOIIBI0 OENKOB

peLenTopoB.

mpocTarjiaHAuHOB,

U CyOKJIETOYHBIX €IHHUI]
NpPEACTaBISIOT Cco00i Oucnoi: Oenku u  ochomumuasl, T.e. OEIKM UTPalOT poJb B
(dopMupOBaHNH BCeX KIETOYHBIX CTPYKTYP

. AMMyHos10THYecKas - TyMOpaibHbIi UMMYHUTET OPTaHNU3Ma YEJIOBEKA CBA3aH C HAIMYUEM

Y -T7100yTMHOB (aHTHUTE)

I'emocTaTnyeckasi - CBepThIBaHUE KPOBH CBSI3aHO C HAJTMYUEM B KPOBH O€JIKOB CBEPTHIBAHUS
KpPOBHU

AHTUTPOMOUHOBAS, AHTUTPOMOOTIIIACTUKOBAS u
¢uOprHOIUTHYECKAs CHCTEMBI CBA3aHBI C HATMYMEM B KPOBH COOTBETCTBYIOIINX OEIKOB

. I'eHHOperyasiTOpHAs - OEIKU-TUCTOHBI, KUCIIbIe OCJNKH UTPaloT pojib B PETYJISIMU Ipolecca

TPaHCISUU
Tpancnoprthas - mnepeHoc O, JIMNHMIOB, CTEPOUAOB, BUTAMHHOB,
MpenapaToB, OCYIIECTBISAIOT pa3inyHble Ppakiun OeITKOB KPOBH.

JICKApCTBCHHBIX

10.CoxkpaTurtenbHasi - B paboTe MBI YYacTBYIOT O€JKH: aKTHH, MHO3UH, TPOIOHHH,

TPOIIOMHO3HH.

11.06e3Bpe:xxnBaOIIas - IPU OTPABICHUSAX COJISIMH TSXKEIBIX METAJIOB ( CBUHEII, ME/b, IIUHK)

Y QJIKaJIOWIaMH MPOTUBOSANEM SBIISIOTCS O€lKH (0COOCHHO MOJIOYHBIX MTPOTYKTOB)



12.0nopHas (MexaHM4YecKas) - IPOYHOCTb COEJUHUTENBHOM, XPSAIIEBONH U KOCTHOM TKaHM 3a
cueT Oenka - KoJUIareHa, 3JacTuHa.

13.Co3nanue GMOMOTEHIMAIOB MEMOPaH U KJIETOK M BHYTPEHHENH MeMOpaHbl MUTOXOHAPHI.

14.JHepreTuyeckasi - | r Oenka, OKHCISISICH JO KOHEUHBIX IIPOJYKTOB - MOYEBHHBI,
YIJIEKUCIIOTO Ta3a U BOAbI AaeT 4,1 Kkasl SHEprUH.

[lepBuuHass CTpyKTypa - KOHKpETHas IIOCJIEIOBATEIbHOCTb aMHUHOKHCIOT B
NOJUMENTUAHON 1lenu. B OGonpmIMHCTBE O€NKOB MENTHUIHAS IIeTb OIpeaesIeHHBIM 00pa3oM
CBEpHyTa B IpocTpaHcTBe. [locnenoBaTEIbBHOCTh aMUHOKHCIIOTHBIX OCTAaTKOB TI'€HETHYECKU
oIpezeieHa.

BropuuHas crpykrypa - 3TO KOH(OpManus MOJIMIENTHIHOW NEnH, T.e. CIOCO0
CKpYUYMBaHUs LIENHU B IPOCTPAHCTBE 3a CUET BOAOPOIHBIX cBsA3el Mexay rpynnamu -NH u >CO.
CymecTByeT 1Ba OCHOBHBIX C0c00a YKJIaIKU LENH - O - CIUpaib U 3- CTPyKTypa .

TperuynHast CTpyKTypa — 3TO MPOCTPAHCTBEHHAs] OPUEHTALUs MOJUIENTUIHON CIUpPAIN
WIN CHOCcO0 YKJIaKU NOJUMENTUAHOM LeNH B ONPEIEICHHOM 00beMe

UYerBepTuyHasi CTPYKTypa — 3TO YKJIaJIKa B MPOCTPAHCTBE OTAEJIBHBIX MOJUINEITUAHBIX
nernen, oOJagalomuX OJWHAKOBOW (MJIM pa3HON) TEPBUYHOW, BTOPUYHOW M TPETUIHOU
CTPYKTYpOii, U GOPMHUPOBAHUE €AUHOTO MAKPOMOJIEKYIISIPHOTO 00pa30BaHMUsL.

1. 10 Jlexnus Nel0 ( 2 gaca).

Tema : «. I'erepouukinyeckue coequHeHus. Hyk/ienHoBbIe KHCI0THD)

1.9.1 Bonpocsl Jekuum:

1 Omnpenenenue, kaaccupuKaus, apOMaTUHYHOCTh TETEPOLIUKIIOB.

2 Ilatuunensslie rereporukibl. [luppon. dusznueckue m xumuuyeckue cpoiictBa. [luppon -

CTPYKTypHasi eIMHAIIA TOP(HUPUHOB.

Crtpoenue xnopoduina u rema. Mumgou.

4 buUONOTMYECKHM AaKTUBHBIC COCAMHEHHWsS, COJEpKallie WHAOIBHBIA [HKI: TPUNTOdaH,
TPUNITAMUH, CEPOTOHUH, UHAOJIUIYKCYCHAsI KUCIO0TA, CKATOJ.

5 llaTuuneHHbIE TETEPOLUHUKIBI C ABYMs Terepoaromamu. Mmupazon u ero mpous3BOAHbBIC
(TMCTUIIMH, TUCTAMUH ).
[[lecTuuneHHble TETEPOLHUKIBI C OJAHMM aTOMOM a3oTra. [IupuauH W ero MpOU3BOJHBIE.
HuxorunoBas xuciaora. Butamud Bs u Be.
[llecTuuneHHble TETEPOLMKILI C JABYMs TerepoaTomMamu. IllupuMuUANH, €ro OKCU- U
aMUHOIIPOU3BOAHBIE. Y paluil, THUMHAH, IUTO3HHIO
leTepouukibl ¢ KOHAECUPOBAHHBIMU siipamMu. IlypuH U €ro OKCU- U aMHHOIPOU3BOJIHBIE.
AneHuH, ryaHuH. [ MIOKCaHTHH, KCAaHTUH, MOYeBas kucyioTa. [lopduprnbt

6 IlonsTtue o nyknennoBbix kucinotax (JJHK, PHK).Hykneo3unasl u nykieotuasl. Bogopoanas
cBs3b B Mosiekyne JIHK, npasuno Yapradda. buonornueckast posib HyKJIEMHOBBIX KHACTIOT.

(O8]

1.8.2 KpaTkoe coaep:xkanue BOIpocoB

1 Onpenenenne, Kiaccu(pukanus, APOMATHYHOCTh FeTEPOLMKIIOB.
leTepouMkanyecKMMH Ha3bIBAIOT COEJUHEHMS, MOJIEKYJIbl KOTOPBIX COIEpX aT IUKIIBL,
BKJTIOYAIOMUEC HApAAY € aTOMaMU yrjiepoaa OAWH UM HCCKOJIBKO I€TCPpOaTOMOB.
ApPOMaTHYHOCTH IreTEPOLMKINYECKUX COeITMHEHNH, MPaBUJI0 XIOKKeJIs.

I'eTeponuKIIbl KIACCH(PHUUUPYIOT 1O CIEAYIOIUM OCHOBHBIM MTPU3HAKAM:
o 0 MPUPOJIE U YUCITY FETEPOATOMOB;

o 10 pa3Mepy LUKIIA;

o 10 CTENEHU HEHACHIIIEHHOCTH.



2. IIatuuinenHbie rerepounkibl. Iluppos. ®usuyeckue M XHUMHYECKHE CBOMCTBA.
ITuppoa - crpykTypHasi eAuHULAa NOPGUPUHOB.
Ilamuunennsie azomcooepicaujue 2emepoyuKibl ¢ 00HUM 2emepoamomom

Huppon
IInppoit — 5-usieHHBIN apOMATUYECKHUM METEPOLIMKI C OJHUM aTOMOM a30Ta.

Y

N

H
NMuia3o 1 mupas3ot — S-4IeHHbIE apOMAaTHYECKHE TeTEPOIMKIIBI, COACpIKAIIUE ABA

aToma asora.
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4. BH0JI0TMYeCKN AKTHUBHbIE COeIMHEHN 1, COAEPKALIME MHIO0JIbHBIN UKJI: TPUNTO(AaH,
TPUNTAMUH, CEPOTOHNH, MHAOJUIYKCYCHASI KHCJI0TA, CKATOJI.
WNHmo5m — apoMaTHYeCKOe TETEPOIMKINIECKOe COSTMHEHHUE, COIEpIKaIlee
KOHJIEHCHPOBAaHHBIE OEH30JIbHBIN U MUPPOJILHBIN ITHKIIBI.
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XWHOJIWH ¥ W30XHHOJINH — ApOMAaTHYCCKUEC I'CTCPOLUKITUYCCKHUE COCAUHCHNS,
COoACpKAIMEC KOHICHCUPOBAHHBIC OCH30JIBHBIA 1 HI/IpI/II[I/IHI/IeBHﬁ UKIIBI.
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N30XHWHOJINH

[Typun — apomatrueckoe reTepoLMKINYECKOe COeTUHEHNE, COIepKallee
KOH/ICHCHPOBAHHBIC MUPUMHIUHOBBIA U UMUA30IbHBIA UK.

5 IIaTuwieHHbIe TreTepOUUKJIbI

) 7
A
3 H

NMPOU3BOJAHBIE (TMCTHINH, THCTAMHUH).
IlecTHY/IeHHbIE T€TEPOLUKJIBI ¢ OAHMM aTOMOM a30Ta. [lupuann u ero npousBoaHbIe.
HuxorunoBas kucJjaora. Buramun Bs u Bg.
IlecTu4/IeHHbIE TeTEPOLUMKIBI ¢ ABYMsl rerepoaromamu. [lupumMuauH, ero okcu- u
AMHHONPOU3BOAHBIE. YPallij, TAMHH, HUTO3HHIO

I'erepouukiasr ¢

KOHACCUPOBAHHBIMH

siIpAMH.

¢ JABYM#A TreTepoaToMaMM.

NUmuaazon um  ero

Ilypun u ero okcu- H

AMHUHOIIPOU3BOAHBIC. A[leHI/IH, rYaHHUH. FI/IHOKcaHTHH, KCaAaHTHUH, Mo4YeBasgs KHCJIO0TA.

IHop¢pupunsl
)
Z 7
OH YC\ NH,
N7 N

HUKOTHHOBAs KHCJIO0Ta

aMUJT HHKOTUHOBOM KUCIOTHI ( HHKOTHHAMU/T)

Hupuookcun Bg - couemanue mpex eeuiecme

anmuoepmamumuulil hakmop

3€pHOBEIE, OOOOBEIE,
MsCQ, pbI0a
2,0-3,0 mr

BXOJIHT B BUJIC
nupuaokcanbdocdara
(akTuBHS  (hOpMma) B
COCTaB €pPMEHTOB:
aMUHOTpaHchepas,
JTUAMHHOOKCH a3,
JekapOoKcuias
aAMUHOKUCIIOT, H30Mepa3 u

T.0.

TUIIO- U aBUTAaMUHO3 HIPUBOANT K
HapYILIEHUIO MOCHHTE3a
3aMEHHUMBIX aMHHOKHCIIOT, Oenka
pa3BUTHE JEpPMaTUTOB), TeMa
H&X eHue . KPOBETBOPEHUS),
H ﬁ'l—‘ HAI® OMOreHHBIX
aMUHOB,  HApylIEHUs  pacrmaja
[JIMKOT€Ha, OCTAHOBKA POCTa

HapylIeHHe oOMeHa JIUMUJOB, YTO
BEJICT K PA3BUTHUIO aT€POCKIEPO3a
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[Topdun moxxeT 00pa30BbIBATH KOOPIWHAIMOHHBIE CBA3M C MOHOM METajula, poJib MpU
9TOM BBITIOJIHAIOT YEThIpe aroma azota. [Ipu KOMITIEKCOOOpa30BaHUU C METAIIIOM MPOUCXOIUT
3aMelIeHNe IBYX YKa3aHHbBIX Ha PUCYHKE MPOTOHOB, KOTOPbIE CBS3aHbI C aTOMaMH a30Ta.

KomMmmiekcn,

HOJYYeHHbIE  C
- nophUpUHAMH.

ydyacTuemM  IHpOU3BOIHBIX

nopduna,

HAa3bIBAIOTCS |

6. Ilonsatue o HykiaeumHoBbIX kuciaorax (JAHK, PHK).Hykiaeo3duabl U HYKJI€OTHABI.
Bonoponnasi cBsa3p B mousiekysae JAHK, npasuno Yapradda. buonormueckas poJb

HYKJIEMHOBBIX KHCJIOT.
Hykneornn —

9TO HOPOAYKT KOHACHCAIIMK IMYPUHOBOTO MM THUPUMHUIAXHOBOIO

TETEPOIUKINYECKOTO OCHOBAaHMSI, pUuO03bI TN J€30KCHPUO03bI 1 PoCPOpPHOI KUCTOTHI

Hyxneosun -310

IPOAYKT

KOH/JICHCALINHU
reTepOLMKIMYECKOTO OCHOBaHUS, puO03bl WIN J€30KCUPUOO03BI

IIyPUHOBOTO

HIIN

MUPUMUIUHOBOTO
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2. METOANYECKHUE YKA3AHMUA 110 BBIIIOJIHEHHUTO
JJABOPATOPHBIX PABOT

2.1 Jlabopatopuas padora Nel ( 2 yaca).




Tema: Teopusi ctTpoeHusi oprannyeckux coennnennii A.M. byriaeposa. Kuaaccupukanus
oprannveckux coequHenuii. [lpeneabHslie yrieBoaopoasbl.

2.1.1 Heab padoThi: H3yYUTHh CIIOCOOBI MOJIYYEeHHSI METAHA U XMMHUYeECKHE CBOCTBA
aJIKAHOB

2.1.2 3apayu padoThI:

1. mosny4nTh METaH

2. mpoJieNnaTh peakuy OKUCICHHUS MeTaHa

3. mpojenaTh peakluu OKUCICHUS aJIKaHOB

2.1.3 Ilepeyenb npudOpPOB, MATEPHUAJTOB, HCIIOJIb3YEeMbIX B J1a00pPaTOPHON padoTe:

1. HlTatuB ¢ mpoOupkamu,

2. CHUPTOBKa,

3 mpoOupKoIepKATENb,

4. Ta300TBOJHBIC TPYOKH C MPOOKAMHU ISl MPOOUPOK

5.Auerat HaTpus (00€3BOKEHHBIN ),

6. HAaTpOHHAs U3BECTh

7.PactBopsl::1 H KMnOy4 1 H NaOH

2.1.4 Onucanue (xox) padoTsbl:

IMonyyenune meTana.

B ¢dapdoposoii crynke pactuparor 2-3 T 0€3BOIHOrO ameTara HaTpUsl C TaKUM XKe
KonudecTBOM HaTpoHHOW m3BecTd (cMech NaOH m CaO). Cmeck momematot B npobupky Nel,
3aKpBITYI0 MPOOKOM ¢ Tra300TBOJHOW M30rHYTOH TpyOKoil. IlpoOupky yKperisor
TOPU30HTAIBHO B IITAaTHUBE W MPOOUPKY MeasieHHO HarpeBaioT. [Ipu HarpeBaHuM HaTpUEBOM
COJIM YKCYCHOM KHCIIOTBI C HaTpPOHHOW M3BECTbIO IPOMCXOAUT pAaCILEIUIEHHE COJIU C
oOpazoBaHueM MeTaHa. [loKUTAIOT BBIIETSAIOMMICS Ta3000pa3HBIE MeTaH Yy KOHIIA
ra300TBOJHOM TPYOKH, METaH FOPHUT TOIyOOBaTHIM HECBETSIIUMCS IJIAMEHEM.

OTHolleHHe MeTaHA K TEePMAHTAHATY KaJusl.

B nmpoGupky Ne2 mnanmuBatoT 3 M1 pacTBOpa mepmaHraHara kanusi. He mpekparmas
HarpeBaHusi cMecu B mpooOupke Nel, BBOIAT KOHEI[ ra300TBOJAHONU TPYOKH B TpoOUpKy No2 .
OTMeTUTh LIBET pacTBOpa MEpMaHraHarta Kajus rnocie peakiuu. CrnenaTs BbIBO/I.

OTHolIeHNe AJIKAHOB K OKHMCJIEHHIO
B Tpu npobupku momectuTh MO 1 Kamiu J000ro aikaHa WM CMECH ajJKaHOB (Ba3elMHOBOE
Maclio) U 100aBUTh MO 4 Karuivd Bojbl U Karie 2%-HOro pacTBOpa NepMaHraHaTa Kalus.
3areMm B IepBYIO IPOOUPKY BHECTH | KaIIro KOHIEHTPUPOBAHHOMN CEPHOM KHCIIOTHI.
BO BTOPYIO — | KaIjIio KOHIEHTPUPOBAHHOTO PacTBOPA T'MIPOKCH 1A HATPUSL.

[TpoOupKM HECKONBKO pa3 dHEPTUYHO BCTPSIXHUTE M OTMETHTE, KaKyl0 OKpPacKy MMeEeT
SMYJIbCUSI B Kaxkaou mpodupke. Comepxumoe KaKIoW MPOOUPKH TMPOKUIIATHTE B TEUCHHE
HECKOJbKUX MUHYT.

2.2 JIaGopatopHas padora Ne2 ( 2 yaca).
Tema: «ITH/IeHOBbBIE YIJ1eBOAOPOAbI J{eHOBbIE YIIeBOA0POAbl. AlleTHUIEHOBbIE
yriaesoaopoasl Tepnensi. Kaporunonabny



2.2.1 Henp padoThl: H3y4YUTH CIIOCOOBI MOTYy4YeHHUsI ITHICHA U alleTHJICHA,
XHMHUYECKHe CBOCTBA

2.2.2 3agauu padoThI:

1. NOJIyYUTh STUIICH

2. mpoJienaTh peakyuy 3TUJIEHA C PACTBOPOM HOJ1a U IEPMAHAraToM Kajus

3. MOJIY4YUTh allETHIICH

4.mponenarh peakluy alleTUIeHa ¢ pacCTBOPOM MOJ1a M IIepMaHarara Kajiwus,

[Ag(NH;),]OH

2.2.3 Ilepeuyenn npudOpoB, MATEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOpHON padore:

1. llITaTuB ¢ mpobupkamu,

2. CIIUPTOBKa,

3 mpoOupKoIepKaTEIb,

4. Ta300TBOJIHBIE TPYOKH C MPOOKAMU JIJIsl TPOOHPOK

5.PactBopsbl: OTHnoBkIi ciupt, KoHL. H,SO4 0,1 H KMnOy4, pacTBop nona aMMuadHbIi

pacTBoOp TUIPOKCHIA cepedpa

6. KapOuT KaJTbITHS

2.2.4 Onucanue (xox) padoTsbl:

IHonyuyeHue 3TH/IEHA U €r0 CBOIICTBA

Haubonee ymoOHbIM croco® CcUHTE3a STHICHA - TEPMOJIU3 CBEXKENPUTOTOBICHHON
STUJICEPHOU KHUCIOTHI (ITUJIOBOrO 3dHupa CEPHOM KHUCIOTHI), KOTOPYHO B CBOIO OdYepe.lb
MOJIy4YalOT MPOCTHIM CMELIMBAHUEM STHJIOBOTO CIIUPTA U KOHLUEHTPUPOBAHHON CEPHON KHCIIOTHI
(1:3).

B cyxyio mpobupky mnomemarT ¢appopoByro KHMENnKy (Iu00 IIENOTKy TIecKa),
OCTOPO’KHO BJIMBAIOT 1,5 - 2 MJI 3THJICEPHOW KHCIOTHI, 3aKphIBAIOT OTBEPCTHE MPOOKOH C
ra300TBOJHON TPYOKOH M 3aKpeIUISIOT HAaKJIOHHO B mTaTuBe (Aepkarene). CMech OCTOPOKHO
HarpeBaloT U MOCJe Hayaja PaBHOMEPHOTO KHUIIEHUS BBIICNAIOMIMNCS ra3 MPOIMyCKaloT depes
3apaHee MPUTOTOBJICHHbIE ciadble pacTBOpbI Hoaa, 0.1 % pacTBop nmepMaHraHata Kaaus.

[MosyyeHue aneTu/jieHa U ero CBOMCTBA
HaunbGonee ymoOHBIM  7a0OpaTOPHBIM METOJIOM CHHTE3a alleTHJICHA SIBISETCS KapOWIHBIN
(peakuusa CaC, + H,0).. B mpobupky HanuBarT 3-5 M1 BOJBI U OpOCaIOT HECKOJIBKO KYCOYKOB
KapOuna Kanplus. Bopraensromuiicss aneTWIeH HCHOJB3YIOT JUIsl M3YYEHHS €ro XUMHUYECKHX
CBOMCTB (ITOOYEPETHO MPOITYCKAIOT AIleTHIICH Yepe3 3apaHee MPUTOTOBIICHHBIC clIa0ble BOIHBIC
pacTBOpsl OPOMHOHW BOABI ( WJIM PacTBOp MOZA) MEpMaHraHaTa Kajus W aMMHUA4YHBIA pacTBOP
TUAPOKCHUAA cepedpa). B KOHIIE OJOKTUTE BBIACTSIONIUIACS alleTUJICH.

2.3 JlaGopaTropHas padora Ne 3 ( 2 yaca).
Tema: «KApomMaTH4YecKHUe YriIeBOAOPOIbI..»

2.3.1 enp padoThl: H3yYNTh XUMHYECKHE CBOIICTBA APEHOB

2.3.2 3apayu padoThI:

1. mpoBecTH peakLUIo TOPEHUs APEHOB

2. Ipo/ienaTh PeakLUUIo CyJIb()UPOBAHUSI APEHOB

3. IIpoaenaTte peakiyo HUTPOBaHUS ApEHOB

2.4.3 IlepeyeHb NpuOOpPOB, MATEPHUAJIOB, HCIIOJIbL3YEeMbIX B J1a00OpPaTOPHON padoTe:
1. HlTatuB ¢ mpoOupkamu,

2. CHUPTOBKa,

3 mpoOupKoIepKaTENb,

4. Ta300TBOJIHBIEC TPYOKH C MPOOKaMU JJIsl TPOOHPOK



5. 5.PactBopsl: 0,1 H KMnOj4, Ben3zoun, Tomyoin, Na,COs, 1 %KI, kpaxmanbHblii kielicrep

2.3.4 Onucanue (xox) padoTnbl:
I'openne apenoB

B nBe cyxue mpoOUpKH OTAEIBHO MOMEHIAIOT 1Mo 3-5 Kamenab OeH3ousa, Toinyosda. B miamenu
CIUPTOBKU MPOKAIIMBAIOT CIHPAIbKY MEAHON MPOBOJIOKU IO MCUE3HOBEHMSI OKPACKU IIIAMEHH,
OXJIXK/IAIOT TPOBOJIOKY M TMOTPYKAIOT B MPOOUPKU C TMPUTOTOBICHHBIMU YIJIEBOJOPOJAMH,
CpaBHMBas XapakTep FOpeHHs IaMeHH, 00palaloT BHUMaHUE Ha HAJIMYUE KOTIOTH.
Oxucienue apoMaTHYECKUX YIIIEBOI0POI0B
B nBe mpoOupku momemarot 1o 5-6 kamenab pactBopa KMnOs u mo 3-5 kanenb pa30aBiIeHHOU
cepHOW KUCIOTHL. Jl06GaBisitoT B OfHY MpoOUpKY 5-6 kamens OeH30iia, a B JAPYI'YIO Takoe Ke
KOJIMYEeCTBO Tostyosa. [IpoOupku BCTpsIXUBaIOT.

CyJab(pupoBaHue apoMaTHYECKHUX YIJI€BOJA0PO0B

Hau6onee nerko npu temmneparype mo 100 % C ¢ xoum. H,SO, CynbpUPYIOTCS 3aMeIEHHbBIE
apeHsl (ToJIyoI), TpyJHee KOHAeHCUpOBaHHbIe (HadTanuH) 1 Hanbosiee MeUIEHHO - OEH3011.
B nBe mpoOupky HaNMMBAIOT OTIEIBHO MO S5 Kameilb KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI U
3areM 1o 2 karmau OeH3ona, Tonyona. CMecH HarpeBaioT [0 60 - 70 °C, mepuommuecku
BCTpsixuBaloT. OOpaTuTe BHUMaHUE Ha CKOPOCTh PACTBOPEHMsSI YIJIEBOJIOPOAOB B CEpPHOMU
KHCJIOTE.

HuTtpoBanue 6eH30/1a U TOJIy0J1a

B mpoGupke CMEIIMBAIOT 2 MJI KOHLEHTPUPOBAHHOW a30THOM KHCIOTBI € 3 M
KOHIIEHTPUPOBAHHOW CEPHOUM KHUCIOTHI. [10TydeHHYI0O HUTPYIOIIYIO CMECh OXJIAKIAIOT U K HEH
npuOaBISIOT B HECKOJIBKO MPUEMOB 2 MJ O€H30JI1a TIPHU BCTPSIXUBAHUHU M OXJIAXKICHUU CMECH.
[IpoOupky 3akpbIBalOT MPOOKOW C BEPTUKAIBHO BCTABJIEHHON TPYOKOW W ISl 3aBEpIICHUS
peakuuu HarpeBaroT Ha BoAsHoU Oane mo 50 - 55 % C 5-10 muH, cucremMaTHUCCKH BCTPSIXUBAsI
COJIEPKUMOE MTPOOUPKH. 3aTeM PEaKIIMOHHYIO CMECh BBUIMBAIOT B CTaKaH ¢ BOJIOW. Brimensercs
HUTPOOCH30JI B BUJIC MACISTHUCTBIX JKEITHIX Kalellb, UMEIOIINX XapaKTepHBIA 3amax ropbKoro
muHAans. To ke camoe MpoJienarh ¢ TOIY0JIOM

2.4 JIabopatopHas padora Ne 4 ( 2 yaca).
Tema: «Cnuptbl. @eHOJIbD)

2.4.1 Heab padoThl: H3y4YUTh XMMUYECKHE CBOICTBA CIMPTOB U (PEeHOJIOB
2.4.2 3agauu padoThI:
1. mONyYnTh aNKOTOJSAT HATPUS
2. mONy4uTh (DEHONSAT HATPHUS
3 mpojenarh peakiui OKUCICHHS CIIUPTOB
4. KaueCTBEHHBIE PEAKIIUN HA MHOTOATOMHBIE CIIUPTHI
5 KauecTBEHHbIE PEAKIMH HA (DEHOIIbI
2.4.3 Ilepeyennb npudOpPoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B J1A00paTOPHON padore:
1. llITaTuB ¢ mpoOupKamu,
2. CHUPTOBKA,
3. mpoOupKoepKaTeb
4.dapdopoBble HalIKy WK TUIIIH,
5. IIANIIEL,
6.0aHs BoJsHAS,
7 MeaHasi MPOBOJIOKA
8.cynedat menu (I1) kpucrammueckuit



9. PacTBOpBI: 3TUIIOBBIN CIIUPT , U30aMHJIOBBIN (OYTHIIOBBIHN, H30MPOIHIIOBEII) CIIUPTHI,
[JIMLIEPUH, STUJICHIJIUKOIb
STUJIOBBIM CIIUPT, COAEPKAIIUN TIPUMECH METHIIOBOTO CIIUPTA, (PYKCHHCEPHUCTAs KUCIOTA (B
KaneynpHuIle), XpoMoBas cMech, 0,1 H KMnOy, ko1, H,SO4, xonm. HCI, 2% CuSO4 (IT), 10 %
NaOH, 2H HZSO4
PactBopsI: eHOII, MUpOKATEXWH, MUPOTAIIION, PE30PIUH, THAPOXUHOH, Ol-,3- HATOIBI
®enongranens
FeCls;, 0,1 # KMnOy4, H,SO4, Na,CO;3 10 % NaOH

2.4.4 Onucanue (xox) padorTbi:
PacTBopuMoOCTb CIMPTOB B BOJ/ie, OTHOLIEHUE UX K HHIANKATOPaM

1. BosbmuTe nBe mpoOupku. B nepByro Haneite | M1 3TUIOBOTO CIUpTA, BO BTOPYIO
— 1 M ammioBoro (M30aMHUJIOBOTO, OYTHUJIOBOTO WJIM HM300YTHJIOBOTO) cnupTa. B kaxmayro
nobaBpTe 2 MiI  BOABl W B30OonTaiite. HaOmromaercst i NMOMyTHEHHE WIIM paccioeHHe
s)kunkocter? CaenaTth BBIBOJ O pACTBOPUMOCTH CIIMPTOB B BOJIE.

2. N3 kaxmoit mpoOMpPKH CTEKJIITHHOW MAJOYKOW HAHOCAT MO Karie pacTBopa Ha
YHHUBEpPCATbHYIO HHIUKATOPHYIO Oymary. OTMETUTH L[BET, ClI€NaTh BBHIBOI.
AO0COII0TMPOBAaHME 3TUJIOBOIO CIMPTA

1. Bosepmute ne mpobupku. B mepByro Hameite 1 M1 3TUJIEHTIIMKONSA, BO BTOpYIO 1 mi
rmrepuHa. B kaxayro mobaseTe 2 M1 BoABl M B30ousTaiite. Caenath BBIBOJ O paCTBOPUMOCTH
CIIUPTOB B BOJIE.
N3 xaxmoil mpoOMPKH CTEKJITHHOW MAJIOYKON HAHOCIT MO KaIljle pacTBOpa Ha YHHUBEPCATbHYIO
UH/INKATOpHYIO Oymary. OTMETUTSH 1IBET, C/IEaTh BHIBOI.
IMosryueHne ajKoroJisita HaTpPUs
B npo6upky Haneiite 1 M1 3THIOBOTO cUpTa U OPOCHTE OYHMILEHHBIN KyCOUEK METAIITHYECKOTO
Hatpus. Celyac >xe HayuMHAETCs OypHOE BBIJCICHHE BOJMOpOAa. [l0 OKOHYAHWHM  peaKIuu
no6aBbTe 1M BOABI M 1 Kamio CIMPTOBOro pactBopa ¢eHondraienna. Hanumure ypaBHeHHE
peakuuu. B maneHbkyio ¢ap@opoByIO HallKy MOMEMIAIOT MPUMEPHO 1 T' KpUCTaNTUYECKOTO
cynbara meau (II) m mpokanuBarOT ero B IJIAMEHH TOPEIKU [0 HCYE3HOBEHHs ToIyOon
OKPACKH.
B cyxyro mpobupky HanuBaroT 2-3 MJI 3THJIOBOTO CIHMPTa-peKTH(UKATa U BHOCIT MOTYyYCHHBIH
6e3BoaubIil cynbdat meau (II) (6emoro nBera). Cinerka HarpeBaroT IPOOUPKY B BOASHOW OaHe U
pasMemmBaioT coxepxkumoe. [louemy n3meHsierTcs UBeT cynbdara Meau?
Peakuuu oKHCIeHUS CIMPTOB

B nBe nmpoOupku HaIMBAIOT MO 2-3 MJI XPOMOBOHM CMECH M IO KaIuIM MpPU BCTPSIXUBAHUH
n00aBISIIOT B OAHY mpoOupky 1 mi 3tmwioBoro cmupta (OctopoxHo! CMech CHIIBHO
paszorpeBaercsi!), a BO BTOpyl0 - | MJI H30aMWIOBOro cmnupra (OYTWIOBOIO WJIH
u300yTHII0BOr0). Kak m3mMensercst et pactBopoB? Hamummmre peakiuu okucieHus. Kakoi
3amax BbI omrymiaere? Bo3pmure aBe npobupku. B mepByro npoOupky Hamieite 1 M1 3TUI0BOTO
CIIUPTa, BO BTOPYIO -1 MJI H30aMHUJIOBOTO criupTa (OyTUIIOBOTO MM M300YTHUIIOBOTO) 100aBhTE B
kakayro mo 1 ma 0,1 H# KMnOs wu 1 ma cepnoil kucnorel. Cmech Harpeilte. UTo Bbl
HaOmogaeTe? Hanummre ypaBHEHUST peaKIuy. B npob6upky namusatot 1 mi 2% pacTtBopa
cynbdara meau u 1 M 2 % pactBopa ruapokcuaa Hatpusa. Ocasok paszenuTe Ha J1Be yactu. K
OJIHOM 4YacTH THAPOKCHIA MeIu A00aBJIAIOT HECKOJBbKO Kamlenab T[JHMIEepUuHa, K Jpyroi -
STUJICHTJIUKOJISL.

Monyuyenue peHonsiTa HATPUS
B npo6upky HanmuBaroT 1 M ¢enona, 106aBisA0T 1 M pacTBOpa THAPOKCHIA HATPUS U

cMech mepememmuBaroT. Jlo6aBuTh 1 kammo ¢eHondramenna. Kak m3MeHSTCS IBET M 3amax
cmecu?

IIBeTHbIE peakuuy (PEHOI0B C XJTOPHIOM XKejie3a
B msath npoOHpoK HAINUTh OTAEIBHO B KXKIYH0 IO 1 M pacTBOPOB:



1. ¢denona

2. NUpOKaTEeXHWHA
3. pe3opuuHa
4. TUAPOXMHOHA

5. mwmporamiofa
B kaxnyro mpoOupky mobaButh mo 1-2 karum pactBopa xnopuaa xene3a (III) m cpaBHUTB
OKpPAcKy MPOJYKTOB PEAKITUH.
Oxkwucnenne GeHona

B mpobupky Hamute 1 Ma ¢eHonma u mo0aBUTH pacTBOp KapOOHaTa HaTpus. 3aTeM Ipu
B30QJITBIBAHMY T10 KaIlIsiM JO0OaBUTh PacTBOp MepMaHraHara Kajius. Beimagaer Oypblif ocaqok.
OO0BsicHUTe HAOMIOJaEMOE U3MEHEHHUE OKPACKH
B3aumoneiicrBue HaQTOJIOB € XJIOPHIOM 2Kejle3a
B3sTh 1BE pOOUPKYU M HATTUTH:
Nel - 1 mn o - HapTONA
No2 - 1 mn B - nadroma
JobaButh mo 2 Karmum pactBopa xjopuna xenesa (III). Ormeruts et pactBopoB. Hanummre
YPAaBHEHUs peaKIuil

2.5 JlaGopatopnas padora Ne 5( 2 yaca).
Tema: «Aabaeruabl. KeToHb»

2.5.1 lleap paGoThbi: H3yYUTh XMMHUYECKHE CBOICTBA aJ1b/1eTH/10B U KETOHOB
2.5.2 3apayu padoThI:
1. mpoBecTH peakUuIo AIbJAETHAOB C PYKCHHCEPHUCTOM KUCIOTON
2 OJTYYUTh YKCYCHBIN albJeru]
3 mpozenaTth peakuuio cepedpsIHOro 3epKana
4 KadecTBEeHHas peakius Ha alleTOH
2.5.3 Ilepevyenn npud0OpoB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1A00paTOPHON padore:
1.IlITaTuB ¢ mpoOUpKaMH,
2.CIIUPTOBKa,
3. mpoOupKoIEpKATEND,
4.menHas IPOBOJIOKA
S.Hutponpyccua HaTpust
6.PacTBOpBI: DTHIIOBBIN ciUpT, (hOpMaNIbIETH A, pe3opLuH, aneToH, 1% H,SO4,
,JkoHueHTpupoBaHHassH,SOy.
aMMMa4HBIN pacTBOp ruipokcuaa cepedpa, 10 %NaOH, 2%CuSO, 2M CH3COOH, I, B KI

2.5.4 Onucanue (xox) padoTsbl:
Peakuus anbaernaoB ¢ yKCMHCEPHUCTON KHCJI0TOM
B nBe npoOupku HauTh 10 1 MJI pacTBopa GyKCHHCEPHUCTON KUCIOTHI U JOOABUTDH B OJTHY
Heckousbko Karenb 10 % pactBopa dhopmanbpaerua, B apyryio - 10 % pactBopa yKCyCHOTO
anpreruna. [IpoOupku mocTaBUTh B MITATUB. Uepe3 HECKOILKO MUHYT MOSIBUTCS OKpPACKa.
BbIBo/1bI M HAOMMIOIEHUS 3AMTUIIHUTE.
IHonyyeHne yKCyCHOro ajiberuaa
CMmauMBaroOT ATUJIOBBIM CIIUPTOM CTEHKH CyXOH mpoOupku. HarpeBarot crimpanb U3 MeIHOM
MIPOBOJIOKH B IJIAMEHH TOPENIKH 10 00pa30BaHMsI HA €€ MIOBEPXHOCTH YEPHOTO HaJIeTa OKCH/Ia
menu(Il). PackaienHyto TOKpacHa Cripaib OMMYCKAOT B TOATOTOBJICHHYIO POOHUPKY. DTY
OTEePaLNIO TOBTOPAIOT HECKOJIBKO pa3. DTUIOBBIA CIUPT MPEBPAILLACTCS B YKCYCHBIHN allbIeTU/I.
VYKCycHBIN anberu B HeOOIbIINX KOHIIEHTPAIMIX MaxHeT s01okaMu. OOHapYKUBAIOT €ro
peakiuen ¢ pyKCHHCEPHUCTOM KHCIOTOM.



Peakuus cepedpsiHOro 3epKajia
B npobupky HaneiiTe aMMUadHBIN pacTBOP THAPOKCHIA cepedpa u 100aBbTe HECKOILKO Karelb
dopmanpaeruna. Harpeiite mpobupky. Ha creHkax mocreneHHoO MosiBiseTcs ciaoi cepedpa B
BUJIC 3€pPKaJia, HHOTIa cepeOpo BBIICISIETCS B BUIE TEMHOTO OCaIKa

Oxuciaenune popmanbaeruga ruapoxcuaom meau (I)

B npobupky HanmBatot 2 mi 5 % pactBopa Gopmanbaeruna, 2 mia 10 % pactBopa rugpokcuia
HATpUsL U IPU BCTPSAXUBAHUM JOOABJISIOT MO Karisim 2% pactBop cyibdata meau (1) mo
MOSIBJICHUS HEMCYE3aI0IIei B3BeCH. BEpXHIOI 4acTh KUIKOCTH HArPEBAIOT IO HAYMHAIOIIETOCS
kunenus. OTMETUTb LBET pacTBopa. Crenarb BHIBOI..

KauecTBeHHas1 peakius HAa alleTOH

B mpobupky Nel momemaror 1 Karumo CBEXEMPUTOTOBJICHHOTO pacTBOpa HUTPOMPYCCHA
HaTpus, 5 Kameilb BOAbl M 1-2 Kamik MCCIeAyeMON KUIKOCTH, coaepskaimieil anetoH. [Ipu
nobaenennu 1 kammm 2 M pacTBopa THUAPOKCHIA HATpPUS TOSIBISETCS TEMHO-KpacHOE
OKpallluBaHUE, MEPEXOAAIIEe B OPAHKEBOE, KOTOPOE MpHU noakucieHun | kamnei 2M pactBopa
YKCYCHOM KHUCIIOTBI YCHJIMBAETCS U CTAHOBUTCS BUILIHEBO-KPACHBIM.

B npoGupky Ne2 momemator 1 mi pactBopa nona B nonuze kanus u 2 mia 10 % pactBopa
runpokcuaa Hatpusi. K obeciiBeueHHOMY pacTBOpY 100aBIIsA0T 1-2 Kariu BOAHO-alETOHOBOM
cMmecu. BeimagaeT sxento-0emnbiii ocagok nogodopma, HIMEIOMNN XapaKTEPHBINA 3amax.
Honodopmuas mpoda 04eHb YyBCTBUTEIbHA U TIO3BOJIIET OOHAPYKHUBATh AI[ETOH B PAaCTBOpPaX
pu cojepkanuu ero okoio 0,04%.

2.6 JlabGopaTopHas padora Ne6 ( 2 yaca).
Tema: «KapOoHOBBIE€ KHCIOTBI»

2.6.1 Ileab padoThI: H3YyYUTH XUMHUYECKHE CBOICTBA KAPOOHOBBIX KHCJIOT

2.6.2 3anayu padoThI:

1. OIMPECACIIUTL PAaCTBOPUMOCTD OPraHUYCCKUX KUCJIOT B BOAC U OPraHUYCCKHUX
PacTBOPUTEINSIX

2. OJIy4YUTh U U3YYUTh XMMHUECKHE CBOMCTBA MYPaBbUHON KUCIIOTHI

3. MOJIYYUTh YKCYCHYIO KMCJIOTY U3 €€ COJIei

4 BBIACIIMTD BBICIIUC JKUPHBIC KUCJIOTHI U3 MbLIA

5. IpPOBECTH PEaKIMIO OKUCICHUS OJICMHOBOI KUCIOTHI IEPMAHTaHATOM KajIus

2.6.3 Ilepeyenb NpuOOPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHON padoTe:
1.ltatuB ¢ npoOupkamu,
2. CHUPTOBKa,
3.dapdoposas yarxa,
4. mpoOupKoAepKATEIb,
5.¢bapodopoBbIi TPEYTroJbHUK, CKAbIIENb, CTEKJITHHBIN HIMIMHIP, CTYNKA C IECTUKOM,
W30THYTHIE Ta300TBOIHBIN TPYOKHU ¢ TPOOKaMH JJist MPpOoOUPOK, BaTa
6.PacTBOpBI: MypaBbuHas, yKCyCHasi, MacisiHas (MJIM U30MaciIsiHasi), CTeéapuHOBas
(mambMUTUHOBAS ), AMATUIIOBBIHN 3up ( umm 6enzon), 1% H,SO4 xonnentpupoBanHas HSOy.
M3BECTKOBAsI BOJIA - HACBIIIIEHHBINH PacTBOP TUAPOKCHIA KaJbLus, 0e3BoHbIN cynbdat menu (II)
— CBEXENpPOKaJeHHbIN, HANKATOPHI:

2.6.4 Onucanue (xox) padoTsbl:
PacTBopuMOCTH KHCJIOT



B npo6upku BHOCAT 1o 0,5 MJI KHCIOT: MypaBbUHOHM, YKCYCHOM, MAclIIHOM, CT€apuHOBOH H
nob6apisitor mo 2 Ma Boabl. CoaepkuMoe TPOOHMPOK B30ANTHIBAIOT, €CIM KHCIOTa HE
pacTBoOpsieTcs, MPOOUPKY HArPEBAIOT.

ONBIT TOBTOPSIIOT, HO B KAYECTBE PACTBOPUTENS MCIONB3YIOT ITUATUIIOBBIA dPUp (wm
OeH3011)

IHosryyeHnne u cBOMCTBA MYPaBbUHON KHCJIOTHI
a) [losyyenne MypaBbMHOI KHCJI0THI THAPOJIN30M XJopodopma
B npoGupky HanmuBaroT 5-6 kamenb xjopodopma, nobasisror 2-3 mia 10 % p-pa NaOH,
HarpeBaroT 10 KUIICHNUS.
0) B3auMoJelicTBHe MyPAaBbHHOM KHCJIOTBHI ¢ aMMHAa4YHbIM PACTBOPA I'MAPOKCHAA cepedpa
(peakumsi cepedPSIHOTO 3epKaJia)
K nonyuenHomMy pacTBopy mpuinBaroT 2-3 Karii aMMHa4HOTO pacTBOpa TUApPOKCH A cepedpa u
HarpeBaroT. Mertamndeckoe cepeOpo BBIIEIAETCS B BHJIE 3€PKAJbHOIO HajleTa Ha CTEHKax
npoOUpKH

ITonyyeHne yKCyCHOM KHCJIOTHI U3 ee CoJIel

B npo6upky nmomernator 1 r amerara HaTpUs U JOOABISAIOT 2-3 MJI KOHIICHTPUPOBAHHOMW CEpHOM

KHUCIOTHL. [IpoOUpPKY OCTOPOKHO HArpeBaroT. BBIIENSIONIYIOCS YKCYCHYIO KUCIOTY ONPEEsIOT
IO 3aI1axy U 10 U3MEHEHHIO 1IBETa BIIAKHON CHHEH JJAKMYCOBOM Oymaru, MoJHECEHHON K
OTBEPCTHUIO T'a300TBOAHOMN TPYOKH.

Oo0pa3oBanue u ruapoJm3 anerara xesesa (I111)

B npobupky nanupatot 2-3 karum 10 % pacTtBopa arerata HaTpus U MPUOABISAIOT HECKOJIBKO
karenb 3-% pactBopa xsopuaa kene3a (III). ITosBnsercs xentoBaTo-KpacHOE OKpallliBaHUE
pacTBopa BcleACTBUE 00pa30BaHUS PACTBOPUMON KOMILJIEKCHOM COJM - XJIOPUAA OCHOBHOTO
rekcaanerara >xenesa (III). Ilpu kumsiaeHwn pacTBOpa MPOUCXOAHUT THAPOIU3 KOMIUIEKCHOM
comu ¢ oOpa3oBaHMEM OCHOBHOW cCONHM - JBy3aMelleHHOro arerarta skene3a (III), koropas
BBINA/IaeT B BUJIE€ XJIONBEB KPAaCHO-Oyporo IBeTa.

BoigesieHue BBICHINX KMPHBIX KHCJIOT U3 MbLIA

B crakane pacTBOpstoT 1 I MBUIBHOM CTpyXKH B 10 MJ1 AMCTUIIMPOBAHHOM. | MII MOIYy4EHHOIO
pacTBopa IMOMECTHUTHh B MpoOUpKy u npuwianuth 2 mMa 10 % p-pa H,SO4. Hanummre ypaBHeHHe
peakuuu.
Monyyenne OeH3oaTa HATPUSA

B npoGupky momecTuTe HECKOJIBKO KPUCTAUIOB OEH30MHON KHUCIOTHI U 2 Kaluld BOABI. 3aTeM
npu BeTpsixuBaHuu npubaBbTe 2-3 kammu 10 % pacTtBopa ruapoKcHAa HATpus A0 MOJIHOTO
pacTBOpPEHUS KPUCTAILIOB.
K nomyuenHomy npospauHomy pactBopy npubasbre 2-3 kamnu 10 % constHolt kucnotsl. Kakue
U3MEHEHUs HaOIoal0Tesl B Ipooupke?

OxuciieHre 0J1eMHOBOM KMCJIOTHI IEPMAHTAHATOM KAJIHUS
B npoOupky momemator 1 mu 5 % pactBopa mepmanaranara kamus, 1 mu 10 % pactBopa
kapOonata Hartpus ¥ 0,5 MJI OJEWHOBOM KHUCIOTHL. CMECh DJHEPrUYHO TMEPEMEIINBAIOT.
OTMeuaroT U3MEHEHHUS.

2.7 JlabGopatopnas padora Ne 7( 2 yaca).
Tema: «Caosxublie 3¢pupbl. ZKupbn»



2.7.1 Hennb padoThl: M3y4YUTh XHMHUYECKHE CBOHCTBA KUPOB
2.7.2 3apayu padoThI:
1. onpenennuTe pacTBOPUMOCTD )KUPOB M Macell B OPraHUYECKUX PaCTBOPUTEIAX
2. OIIPEAENIUTh HENIPEAEIbHOCTb JKAPA UOJIHBIM YUCIIOM
3. onpeaenuTh KUCIOTHOE YUCIO Macia
2.7.3 Ilepeyenb NpuOOpPOB, MATEPHUAJIOB, HCIIOJIb3YyeMbIX B J1a00paTOPHOi padoTe:
1. HlTaTtuB ¢ mpoOupkamu,
2. CHUPTOBKa,
3 mpoOupKoIepKATENb,
4. Ta300TBOJHBIC TPYOKH C MPOOKAMHU ISl MPOOUPOK
5. PacTBOpBI: 3TWIOBBIN CIIUPT, JEeAsgHAs YKCYCHAsl KUCIOTA, KOHLICHTPUPOBaHHAs
CepHas KHCIIOTa, U30aMHIJIOBBIN CIIUPT, MOICOIHEYHOE Maciio, 10 % pactBop kapOoHaTa HaTpus,
0,15 KMnO4
10% pacturenpHOe Macio B xjopodopme, 2% pacTBop KpaxManbHbIi Kieictep, 0,05%
CIIUPTOBOM pacTBOP MOJA. MOACOJHEYHOE MACJO, STUJIOBBIA CIIUPT, TUITHIIOBBINA CIIUPT,
XJIOpO(OPM, YETHIPEXXJIOPUCTHIN YIIIEPO/I.
2.7.4 Onucanue (xox) padoTsbl:
PacTtBopuMOCTH KHPOB M MaceJl B OPraHMYeCKUX PACTBOPHUTEIAX
B uetbipe mpoOHMpKH HANMMBAIOT MO 2 KAk MOACOJHEYHOTO Macjia M J00aBisIoT Mo 2 M
OpPTraHWYECKUX PACTBOPUTEIIEH U DHEPTUYHO BCTPSIXUBAIOT.
OnsIT MOBTOPUTH, HO BMECTO IOJCOJHEYHOTO Macjia B MPOOMPKH C OpraHMYECKHUMH
PACTBOPUTENSIMH BHOCST HEOOJBIIOE KOJMYECTBO KUBOTHOTO KHpa (CBUHOTO, TOBSKBETO WIIH
OapaHbero cana)
OTKpbITHE HeNpeaeJbHBIX )KUPHBIX KHCJIOT B JKHPaxX
B mpoGupky BHOCAT 2 Karum mojcoiHeyHoro Macia u 2 xarm 10 % pactBopa kapboHarta
HaTpus U
2 karmu 0,1 # KMnOy. [Ipu BeTpsIXuBaHUM CMECH MAJIMHOBAst OKpacka MEHseTcsl Ha Oypyro, 4To
YKa3bIBa€T Ha BOCCTAHOBJICHME MAapraHlla U OKHCIICHHE HENpPEAENbHBIX BBICIIMX KHPHBIX
KapOOHOBBIX KUCIIOT, BXOJSIIMX B COCTAB XKHPA.

Onpenenenue HenmpeaeTbHOCTH KMPA HOTHBIM YHCJIOM
B konuueckyro koi0y emkoctbio 50-100 mn namuBator 10 mu 10% pacTtBopa pacTUTENHHOTO
Macina B xJyopodopme, mobaBnsioT 2 kammum 2% pacTBOpa Kpaxmaiga M 10 KalulsiM IIpH
SHEPrUYHOM BCTPSXMBaHWU NpuiauBaioT u3 Owmoperku 0,05% cnuproBoil pacTBOp HoAa 10
MIOSIBJICHUSI CHHETO OKPAITBAHUS
(Ha TOBEPXHOCTH CMECH TIOSIBIISIETCS] CHHEE KOJIBIIO).
Paccunraiite noIHOE YUCIIO B3SITOrO BAMU PACTUTEIILHOTO Maca.

Omnpeaenenne KUCJIOTHOIO YUCJIAa Macja

B nBe koHMueckux K00JbI BMeCcTUMOCTHIO 50 M1 HanmuBaroT mo 10 M1 cmecu criupTa ¢ 6eH30710M
(1:1) m moGaBnsAIOT B OHY M3 HUX HABECKY (2I') CBEXETO CIMBOYHOIO Macja, a B JPYTyKO —
TaKyl0 >X€ HaBeCKy CTaporo mporopkioro macia. CoaepXumMoe KOJIO NepeMEeNInBaIoT 0
MOJTHOTO pacTBOpeHus macesl. KoHIeHTpamus mojy4eHHbIX pacTBopoB coctasisier 0,2 r/mi. B
OJIHY TIPOOHPKY HAJTMBAIOT 2 MJI PacTBOpA CBEKETO, a B APYTYIO — 2MJI pacTBOpa CTaporo macia
U T0OABISIIOT B KXyl 1Mo 1 Karjie cnmupToBOTO pacTBopa denondranenHa. K pacrBopam mo
KaljIsiM TPH BCTPSXUBAHUM J00aBis0oT w3 Oroperku 0,1 H pacTBOp THIPOKCHAA Kalus IO
MOSIBJIICHUS Heucyesaroulei 651eJH0-po30Boi okpacku. OnpenesisioT KOJIUYeCTBO MUJUTHIINTPOB
pacTBopa WIENIOYM, M3PACXOJOBAHHOTO HAa HEUTpPAITHM3AIMI0 CBOOOJHBIX IKHUPHBIX KHUCIOT,
coJiepKalxcs B Macle.

OMbLIeHHE JKHPOB 1eJ1049aMH
B nmpo6upky Nel momerniaror 3 kamim HoJCOMHEYHOTo Macia, | mi ataHona u 1 mia 40 %-
ro pacTBopa rujpokcuaa Harpus. CMech OCTOPOXKHO HarpeBaloT 1o kumeHus. Ilpu stom



NEpUOIUYECKH 10 MEpe BBIKMIIAHUS XHUIKOCTH M3 MPOOUPKH, JOOABISAIOT MO KaIllIsIM BOIY.
Harpeanue mnpoaomkaroT OKOJIO S5 MHH. HE CIeoyeT HCHapsaTh >XUIAKOCTh gocyxa. llo
OKOHYaHHUIO OMBUICHHUS B poOHpKy no0aBisitoT 10 - 15 kanens Boasl. Ecinu mpousomnuio moiHoe
OMBUICHHE KHUPa, TO MOJYyYEHHBIA PACTBOP MbLIA OOBIYHO MPO3pPAUEH.
.B mpobupky Ne2 momerarot Kycodek MapraprHa BeJIMYHMHON ¢ TOPOIIMHY, | MJI 3TaHOIa
u 1 mn 40 %-ro pactBopa ruapokcuaa HaTpusa. Harpeiite mpoOHpKy Npu BCTPSIXWMBAHUU MU
NepeMeIMBaHNK MaJ0YKOW Ha Kumsmed BojasHoi Oane. Yepe3 5-10 MHH cMech CTaHOBHTCS
omHoponHou. Ilepenecute 2-3 karum pacTBOpa B JIpYryr IpoOUpPKY, moOaBbTe 1 M BOABI U
Harpeiite Ha OaHe. Ecnmm mpo0Oa NOJHOCTHIO pacTBOpHUIIACh, OMBUIEHHE MOXHO CUUTATh
3aKOHYECHHBIM.
K rycroit omHOpOoHONM Macce n00aBbTE MPU CMEIIMBAHUU TOPSYUN HACBHIIICHHBIA PACTBOP

XJIOpUAAa HATpHsL, YTOOBI BBLICIHMBILMICS CJIOM MbLIa MOJHSJICS 1O Bepxa npoOupku. Jlaiite
CMECH OTCTOSIThCS, MOTPY3UTE MPOOMPKY MOYTH IIETUKOM B CTakaH C XOJOAHOM BOJOW H
U3BJICKUTE MBUIO MaJO4YKOW MM mmarenaeM. OTOXKMHUTE €ro MeXIy JUcTaMu (UIBTPOBAIBHON

OyMmaru v COXpaHUTE JUTsI CISIYIOIIETO OMbITa

2.8 JlabGopaTopnas padora Ne 8( 2 yaca).
Tema: «Yri1eBOABI.

2.8.1 llenb padoThI: H3yYNTh XUMHYECKHE CBOMCTBA MOHOCAXAPH/I0B

2.8.2 3apayu padoThI:

1. mponenare peakuy Ha THIPOKCUIIbHBIE TPYIIIBI MOHOCAXapUIOB

2. mpojenaTh peakliuu Ha KapOOHUIIbHYIO TPYIIITy MOHOCAXapu0B

3 CpaBHUTb XUMHYCCKUC CBOMCTBA BOCCTaHaBJIMUBAKOIINX U HECBOCCTAHABJIMBAKOIIINX
caxapoB

4. MpoAcCiIaTh KAYCCTBCHHBIC PCAKIINU Ha IMOJIMCaXapUu bl

2.8.3 Ilepeuyenn npudOpoB, MaTEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOpHON padore:

1. llITaTuB c mpobupkamu,

2. CIIUPTOBKa,

3 mpobupKoIepKaTEIb,

4. BonsiHast OaHs

PactBopsr: popmanbaerunl % rawkosa, 1% dpykrosa, 1%mManbrosa, 1akTo3a, caxapos3a
koH1l. HCI, xonm. H,SO4, 10%CuSO4 KMnOy, 10 % NaOH, ammuauHblii pacTBOp
ruapokcuaa cepedbpa Peaktus denunra

2.8.4 Onucanue (xox) padorTpi:
Peakuum Ha ruIpOKCH/IbHBIC TPYNIIBI MOHOCAXaPH/A0B
Peakius MoHOCaxapu0B CO MIEIOYHBIM pacTBOpoM ruapokcuaa meau (1)
B mpobupke cmemmBator 2 mi 1% pactBopa rimroko3sl 1 1 mi 10 % pactBopa ruapokcuaa
HaTpUs, 3aTe€M MO KarisM 100aBisioT 5 % pactBop cynbgara menu. Obpasyronuiicss B Hayaie
roixyooit ocanok ruapokcuaa meau (II) mpu BcTpsxuBaHUU pacTBOpSETCS, MOTYYaeTCsl CHHHMA
MPO3pavHbIN PACTBOP KOMILJIEKCHOTO ajikorosisaTa (caxapara) meau (11)
OmnsiT oBTOPUTH ¢ 1 % pacTBopoM PpyKTO3BL.

Peaknuu Ha kapOOHU/IbHBIE TPYINIIBI B MOHOCAXaPHUAAX
Peakiun  (GyKCHHCEPHUCTOMN KUCTOTHI ¢ (hOPMAIIbICTUIOM U TITFOKO30M



B nBe npo6upku HanumBaioT 1o 1,5 M pactBopa PyKCHHCEPHUCTOM KHCIOTHL. B 0HY mpoOupky
npuinBaroT 1,5 mi 10 % pactBopa hopmanbaeruaa, B 1pyryto - 1,5 mi 10 % pactopa
roko3el. ComepuMoe TpoOupoK nepeMemuBaioT. OOBICHUTE Pe3yNbTaThl OMBITA.
Oxmuciaenne MmoHocaxapuaoB ruapoxcuaom meau (I1) B mesnouHoi cpeae
B npobupke cmemmBarot 3 M 1 % pactBopa riatoko3sl 1 1,5 mu 10 % pactBopa ruapokcuaa
HaTpus. 3aTeM IO KaIulsIM MpU BCTPSAXUBAHUM A00aBisioT 5 % pacTtBop cyiabdara Meau 10
nosiBieHus Heucuezaromeir Mmytu. CoaepKuMoe MpOOMPKH HArpeBarOT 0 HAYHHAOIIETO
kuneHus. [losBrisercs kenteiii ocagok ruapokcuaa mean (I), KoTopelii MepexoauT B KPacHBIN

ocanok okcuna meau (I). Ombit moBTOpuTh € 1 % pacTBOpoM (HPYKTO3BI
OkmucieHne MOHOCAXapua0B peakTuBoM MDeuHra
HanuBarot B aBe npoOupku 1o 1,5 - 2 M1 pacTBOPOB MOHOCAXapHUIOB: B OAHY IPOOHpPKY - 1 %
pacTBOp TIIIOKO3bI, B IpYTryio - 1 % pacTBop GpyKTO3bl. 3aTeM B KaKIyI0 MPOOUPKY 100aBIISAIOT
paBHBIT 00beM peakTrBa DenuHra, coaepKUMoe MPOOUPOK MEPEMEIINBAIOT U HATPEBAIOT 10
kuneHus. [losBisieTcs xenToiit ocanok ruapokcuaa meau (I), mepexoasamuii B KpacHbII 0caioK
okcuaa meau (1), HUKHSS YacTh )KUIKOCTH, KOTOPYIO HE HarpeBalid, OCTAETCsl CUHEH
OkuciieHHe MOHOCAXapPUA0B AMMHAYHBIM PACTBOPOM
THAPOKCcUIA cepedpa (peakuus cepeOPSIHOrO 3epKaJjia)
B nBe npo6upke HanmuBaoT o 1 M1 1 % pacTBOpoB IIIOKO3bI U PPYKTO3bl U JOOABISIOT 1O 2
MJI aMMHA4YHOTO pacTBOpa THUIpOKcHaa cepedpa. O6e mpoOUpKU HarpeBaroT

HOBETHBIE PEAKIIUN HA MOHOCAXAPHU/IbI
Peaknusa CeJnBaHOBA HA KETOIeKCO3LI
B nBe mnpobOupku mnomecTute [0 KPYNHHKE CYXOro pe3opuMHa M 10 2 Kalluu
KOHIIEHTPUPOBAHHOU COJITHOW KUCIIOTHI.
3areM B OfHY NMpoOMpPKY HpubaBisioT 2 Kamm 1% pactBopa GpyKTo3bl, a B IpYrylo 2 Kamm 1
% pactBOopa TMOKO3bl. O0e MPOOMpPKH HarpeBalOT n0 KurmeHus. CpaBHUTE OKpacky B ABYX
npoodupKax.

PEAKIIUU HA THAPOKCUJIBHBIE I'PYIIIIBI JUCAXAPUIOB
Peakyus oucaxapuoos c zuopokcudom meou (I1)

B mpobupkax cMemmBaroT:

Nel -1 mn 1% pactBopa caxapo3ssl u 1 mut 10 % pacTBopa rupokcuaa HaTpHsL.
Neo2- 1 mn 1% pactBopa nakto3sl 1 1 mut 10 % pactBopa ruipokcua HaTpUst
Ne3 -1 mn 1% pactBopa manbTo3bl v 1 mut 10 % pacTBopa rupokcuaa HaTpHUsL.

3areM B KaXAYI0 IPOOUPKY MO KaruisiM J00aBiisitoT 5 % pacTBop cynbdarta Meau.
OO6pa3yronuiicss BHavane OjeaHo-roiyooi ocamok ruapokcuaa meau (II) mpu BeTpsixuBaHum
pacTBopsieTcs. PacTBopbl NpHOOpEeTaloT CHHEBATYIO OKpacKy,  BCIEICTBHE OOpa30BaHMA
KOMILIEKCHBIX caxapaToB meau (11)

PEAKIIMH JUCAXAPHAIOB IO KAPBOHWUJIBHBIM I'PYIIIIAM (CPABHEHUWE
CBOWCTB BOCCTAHABJIMBAIOIINX M HEBOCCTAHABJIMBAIOIINX
JTINCAXAPHJIOB)

Peakuus aucaxapuaoB ¢ peakTuBoM DejiMHIra
B tpu npoOupku HanuBarot no 1,5 - 2 Mt 1 % pacTBOpoB caxapo3sbl, JaKTO3bl U MabTO3bI.
3aTeM B KKy TPOOUPKY J00aBISAIOT pa3Hblid 00beM peakTrBa DenAra, KUAKOCTH
MEPEMEIINBAIOT M HArPEBAIOT B IUIAMEHH FOPENIKU BEPXHIOIO YaCTh pAaCTBOPA 0 KUIICHHUS.
OObsicHUTE PEe3yIbTaThl OIbITA.
I'maponus (MHBepcHs) caxapo3bl



B mpobupky HammuBarotr 3 ma 1 % pactBopa caxapo3sl u npubasmsator 1 mu 10 % pactBopa
CepHOM KHUCIOTHI. [lonydeHHbI pacTBOP KHUMSATAT B TEUCHHE 5 MUH, 3aTEM OXJIAKIAIOT U JCIIST
Ha JIBE YacCTH.

[TonoBUHY pacTBOpa HEUTPAIU3YIOT CyXUM THAPOKAPOOHATOM HATPHs (OCTOPONKHO KHUAKOCThH
BCIIEHUBAETCS OT BbLaenstouerocss okcuaa yraepoaa (IV). Ilocne HelTpanu3anuu npUIUMBaOT
paBHbI 00beM peakTrBa dDenuHra u HarpeBaroT A0 KUMEHUS.

Bropyto 1mosoBuHY ruipor3aTa caxapo3bl HCIOIB3YIOT 11 OOHapyKeHHsI (PPYKTO3BI (KETO3bI)
peakuueit CenrBaHOBA C PACTBOPOM HETHJIPOJIM30BAHHOM Caxapo3bl.
KAUYECTBEHHBIE PEAKIIUU HA YIVIEBOJbI
PEAKIUSA YIVIEBOJOB C a-HA®TOJIOM (PEAKIIUSA Mounua)

B npoGupky nHamuBaroT 1 Mi1 BOABl M BHOCAT 1 MIJ - Kpaxmana (WIM LEIUTIONO3bI). 3aTeM
nobasistor 1-2 xarm 15% cnuproBoro pactBopa o - HadToNA U, HAKIOHUB MPOOUPKY, MO
CTEHKAaM W3 MUIIETKH OCTOPOKHO MPUIIMBAIOT MO | MJI KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI.
OOpasyroTcss ABa CIOSi: BHU3Y - CEpHAsl KHUCIIOTA, CBEPXY - BOAHBIN ciioil. Uepe3 HeOOMbIION
IIPOMEKYTOK BPEMEHM Ha TPAHULE JBYX CJIOEB MOSABISIETCS OKPALIEHHOE KOJbLO, CHayala

3€JICHOBATOr'O IBETA, IIOTOM — (PHOJIETOBOE.

Peakuus c iogom

B nBe npobupku HanuBaroT no 1 mi 1 % pacTBOpOB KpaxMaibHOrO KJIEHCTepa U IIMKOTeHa U
3aTeM J00aBISIOT MO HECKOJNBKO Kalelb CHJIBHO pa30aBIEHHOTO BOJOW pacTBOpa MoOja B
noauae Kanusi. HarpeiTe n oxJiaiute pacTBOp Kpaxmara.

KucaoTHbIi ruapoIu3 Kpaxmajia

B konOy naneiite 10 M 1 % pactBopa kpaxmainbHOro kinericrepa u 3- 5 mu 10 % pactBopa
cepHoi KucoThl. B 7-8 nmpobupok HamuBarOT mo 1 M1 oueHb pa30aBIEHHOTO pacTBOpa Hoauma
Kamusi (CBETIIO-XKENTOTO 1[BeTa), MPOOUPKU CTaBAT B IITATHB. B mepByro mpoOupky BHOCST 1-3
KaIlJId TOJrOTOBJIEHHOTO JIJIS OMBITa pacTBopa Kpaxmaia. OTMedaroT 00pa30BaBIIyIOCS OKPACKY.
3areM KoOJOY CTaBST B KHUILAILIYIO BOAsSHYIO OaHto. Uepes 30 ¢ mocne Hayaia KUIIEHUs] OTOUPArOT
MIUATIETKOW BTOPYIO MPoOy pacTBOpa, KOTOPYIO BHOCAT B MpoOUpPKy Ne2 ¢ pacTBOpOM ioj1a, TIociie
BCTPSXMBAHUS OTMEYAIOT IIBET pacTBopa. B nanpHeiimem npooOsl orouparoT uepe3 kaxzibie 30 ¢
U BHOCSIT UX B MOCJEIYIOIINE MPOOUPKHU C pacCTBOPOM Ho/a.

ITocne TOro Kak peakMOHHAas CMECh IIEPECTAHET J1aBaTh OKPACKY C MOJIOM, CMECH KUIIATAT €LIe
2-3 MUH, MOCJIe Yero ee oxJjaxaaT u HeuTpanusytoT 10 % pactBopom NaOH, nob6asinss ero no
KalusiM 10 IIEJIOYHOM cpenpl. YacTh IMIETOYHOTO pacTBOpa MEPeIHBAalOT B MPOOUPKY,
CMEIIMBAIOT C paBHBIM 00BeMOM peakThBa DenuHra W HarpeBaloT A0 KumneHus. OObscHUTE
pE3yJIbTaThl OIBITA.

2.9 JIaGopatopHas padora Ne 9( 2 yaca).
Tema: «KAMHUHBI. AMUHOKHCTIOTEI. bellkn

2.9.1 LHeab padoThl: H3y4YUTh XUMUYECKHE CBOIICTBA MOHOCAXapHU/I0B
2.9.2 3agauu padoThI:
l.I/IBY‘-II/ITB CHOCO6BI MOJIYYCHUSA U XUMHUYCCKUC CBOMCTBAa aMHHOB

2. UI3YyYUTh XUMUYECKHE CBOMCTBAa AMUHOKHUCIIOT

3. mpojenaTh KaueCTBEHHBIC PEaKIMK Ha OeITKH

2.9.3 Ilepeuyenn npudOpPoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B J1A00paTOpPHON padore:
1. llITaTuB ¢ mpobupkamu,

2. CIIUPTOBKa,

3 mpoOupKoIepKATEIb,

4. BonsiHas OaHs



PactBopsl: konu. HCI, konm. H,SO4 10%CuSO4 KMnOy, 10 % NaOH, ammuauHsbIii
pacTBop ruapokcuaa cepedpa Peaktus denunra
2.9.4 Onucanue (xox) padoTnbl:

IHonyyeHne aMuHOB

IHonyyeHnne 3TUIAMIHA U3 alleTaAMHIA

B npobupke pactBopsroT npumepro 0,5 T anetamuaa B 5 MII 3TUIOBOTO CIIUPTA. 3aTeM
BHOCST B PAacTBOp 2 KyCOYKa METAINTUYECKOTO HATpHUS Pa3MEpPOM C TOPOIIMHY M OBICTPO
3aKpBIBAIOT TPOOKOW C HM3OTHYTOM Ta300TBOJHOW TPYOKOH, KOHEI] KOTOPOM OIyCKaloT B
MPOOUPKY-TIPUEMHHUK, COJEpXKAIIYl0 2 M STWIOBOro chupTa. [Ipobupky ¢ peakunoHHOH
CMECBIO TEPUOJUYECKH BCTPSAXMBAIOT. Peakuuio BeayT 10 TMOJHOTO HMCUE3HOBEHUS
MeTaJTM4eckoro Harpus. OTMEUaroT 3amax pacTBopa B MpoOHMpke — mpueMHHKe. [lomydeHHbIi
CIUPTOBOM pacTBOp STUIIAMHHA MOKHO HUCIIOJIB30BaTh B MOCIEIYIOIINX OMbITaX.

Ka4YeCTBEeHHbIE PeaKIMU NePBUYHBIX AMUHOB
Peaknug ¢ a30THCTOH KHCJIOTOM

a) nepBUYHbIC aJM(paTHUYECKHE AMHHBI

[Ipu B3auMOAECHCTBUM TEPBUYHBIX aTu(AaTHYECKUX AMHHOB C a30THCTOM KHCJIOTOH
00pa3yIOTCsl COOTBETCTBYIOIIME CITUPTHI M BBLACTISETCS MOJIEKYIISIPHBINA a30T:

B npo6upke pactBoputs 0,1 T Xjmopuga MeTHIaMMOHUS B 1 MJI BOJABI U MPUIUTH 1 M
10%-noro pactBopa HuUTpuTa HaTpus. llociae nonakucieHus pacTBopa JEISHON YKCYCHOHN
KHMCJIOTOM HAYMHAIOT BBIIEIATHCA MMy3bIPbKA MOJIEKYJIIPHOTO a30Ta.

0) nepBUYHBbIC APOMATHYECKHE AMUHBI

[lepBuuHble apomMaTHYECKHWE AaMUHBI MPU B3aUMOJEHCTBUU C a30TUCTOM KHUCIOTOH
IPEeBpAIAlOTCs B JUA30COETUHEHNS, KOTOPBIE ¢ (heHOIaMH M )KUPHOAPOMATUIECKUMU aMUHAMHU
00pa3yIoT SIPKOOKpAIlIeHHbIE a30KPACUTEIH.

K oxnaxneHHOMY pacTBOpY, COAEpKaIIEMy IEPBUYHBIM apOMaTUYECKUIl aMUH U
COJIIHYIO KHCJIOTY, IPWJINBAKOT PACTBOP HUTPUTA HATpUsl. B npyrom crakane npu HarpeBaHUU
pactBopsitoT B-Hadron B 2 M pacTBope rufipokcuia HaTpus. Beimagaetr KpacHO-OpaHXeBbIi
0CaJI0K, CBU/IETENbCTBYIOIUI O HAJIMYUU [IEPBUYHOIO apPOMAaTUYECKOIO0 aMUHa

OTkpbITHE IEPBUYHBIX H BTOPUYHBIX aTH(ATHYECKHX AMHUHOB NPO0OH C HUTPONPYCCHIOM
HATpHUA
[lepBuyHble anudaTUyecKue aMUHBI C AallETOHOM M HUTPOIPYCCHIOM HaTpus 00pas3yroT
COEJMHEHUs, OKpAIlleHHbIE B KpacHO-(HUOJIETOBBIM LBeT. BTopuuHble anudarndyeckue aMuHBbI
Opy B3aUMOACWUCTBUM C QJIBJETUAOM W HUTPONPYCCHUAOM HATpUsi 0O0pa3yloT COEIUHEHHS,
OKpallleHHbIE€ B CUHE-(HOJIETOBBIN 1IBET.

CMmemmBaroT OJHY KalUIK0 aleToHa ¢ Karjied cBexenpurotoBieHHoro | % pactBopa
HUTPOIIPYCCHJIA HATpUs W MpUOABIAIOT OAHY KaIUII0 HCIBITYeMOTo BemiecTBa. B ciydae
MPUCYTCTBUS MIEPBUYHOTO aMUHA MOSBIIAETCS KpacHO-(HOJIETOBas OKpacKa.

CBolicTBa aHWINHA

AHWIIMH IIJIOXO pacTBOPSIETCA B BOJE, MO3TOMY HMHOTAA €ro Ha3bIBAlOT AHWJIMHOBBIM
MacJIoM.

B mpoOupky HamuTh 1 MJI BOJHOW SMYyJbCHM aHWJIMHA U ONYCTUTh B HEE KPACHYIO
JaKMYCOBYIO OYMaKKy.

JlakmycoBas Oymakka He MEHsET cBoel okpacku. [louemy
IHosny4enue coJieii aHMJIMHA U Pa3/10KeHHE UX LIEJI0YBI0

B npoOupky Hanute 1 Mi pactBopa aHuiauHa U npubaBuTh 1 Kammo 50%-Hoi cepHOi

KUACIOTH. Bbimagaer Oeiblii KPUCTAUIMYECKUN OCAOK CEPHOKUCIION COJHM aHWJIMHA, TPYIHO



pacTBOpuMOM B BOAE. AHAJIOIMYHO IOJY4alOT COJISHOKHUCIYIO COJIb aHWIMHA (C
KOHIICHTPHUPOBAHHOM COJITHOM KHUCJIOTOM ), KOTOpas JIETKO PacTBOPSIETCS B BOJIE.
B npobupky c conpio anunuHa npuimBaioT 1 ma 10 %-Horo pactBopa T'HIPOKCHAA HATPHSL.
[TpoucxoauT BbIAeIEHNE aHUIIMHA.
OxuciieHue aHUJIMHA

B npobupky HanmuTh 1 M1 BOJHOTO pacTBOpa aHWIMHA U MPUOABUTH 1 M XpOMOBOi
cmecu. Conepxumoe mpobupku ObIcTpo TemHeeT. OOpa3oBaHUE «UEPHOTO AaHWIMHAY SBISIETCS
Pe3yNbTaTOM IITyOOKOT0 OKHUCIICHHS aHUJIHA.

CBoiicTBa aMHUHOKHCJIOT
B tpu npoOupku HamuTh 110 1 MJT pacCTBOPOB aMHUHOKHUCIIOT:
B 1-10- TIMIIMHA,

BO 2-10 — TNIyTAMHUHOBOM KHUCJIOTBHI,

B 3-10 — IM3HHA,

Bo Bce Tpu mpoOHpKH OMYyCTUTh YHUBEpPCAIbHYIO MHAMKATOPHYIO OyMaxky. OTMeTbTe
OKpacKy B Kax10i mpodupke. CaenaiiTe 3akiloueHUE O peakiuu cpenbl. Hamwmmre ypaBHEeHUs
peaKIui, ONKUCHIBAIOIINX OBEAECHUE aMUHOKHCIIOT B BOJIHBIX pacTBOpax.

Peaxyusn enuyuna c gpopmanvoezudoom (oopazoeanue ocnosanuit llugpgpa)

B nmpoOupky k 2 ma 2% - HOro pacTBopa INIMLIKMHA MpuOaBUTh | Karulio MHAWKATOpa
METHUJIOBOTO KpacHOro. PacTBOp OKpalimMBaeTcsi B XKENTHIA BET. DTOT UHAUKATOP MPUMEHSIOT
U1t OOHApY)KeHHsI B PacTBOpax KHCJIOT: B KHCJIOW cpenae B uHTepBaie pH 4,2-6,2 sxenras
OKpacKa MHJIUKATOpa MEHSETCS Ha KpPAacHYX. BOIHBIN pacTBOp INIMIMHA UMEET HEUTPAIBHYIO
pEeaKIHuIO.

JloGaBisitoT K pacTBOpy MmnuHAa | M HedTpanu3zoBaHHoro (opmanuHa. JKenras
OKpacka IpeBpallaeTcsi B KpPACHYI, CIEJOBATEIbHO, pEAKIMs pacTBOpa cTaja KHUCIOM.
dopmanbIerul TPUCOSAUHIECTCS K aMUHOTPYIITIAM, CBSI3bIBas MX, KapOOKCUIIbHBIC TPYIIIHI MIPU
3TOM OCBOOOKJAIOTCS M 00YCIaBINBAIOT, KUCIYIO PEAKIHIO PACTBOPA.

Peaxkyus amunokuciom ¢ azomucmoiu Kuciomoi (0ezamunuposanue)

AMHWHOKHUCIIOTBI, KaK W TI€PBUYHBIC aAMHHBI, PEArdpPylOT C a30THCTON KHUCIOTOH C
BBIJICJICHUEM a30Ta.

K 2 mn 10%-n0ro pactBopa rinnuHa npuiauth 2 mia 10%-HOro HUTpUTA HATpUSA U 2
KalUTM KOHIIEHTPUPOBAHHOW COJISIHON KHUCHOTHL. [IpH BCTpSXMBAHUU COAEPKUMOTO MPOOMPKH
BBIJICIISTFOTCS TTY3bIPHbKH Ta3a (a30Ta)

Peakius o- aMMHOKHCIOT C HUHTUIPUHOM

Peakuus ¢ HUHTUAPUHOM OYEHb YYBCTBHUTENbHA. E€ MPUMEHSIOT A1 KaUECTBEHHOIO U
KOJJMYECTBEHHOTO aHalM3a O-aMUHOKHUCIOT. HUHruapuH paznaraer o-aMUHOKHCIOTHI Ha
anmprerunbl, oxcuna yriaepoga (IV) m amMvmmak. AMMHAK KOHICHCHPYETCS C H30BITKOM
HUHTUAPUHA U C NPOJYKTaMH €ro BOCCTaHOBJIEHHUSA. [IpOIyKThl KOHJEHCAllMW OKpALIEHBI B
P030BO-(hMOJIETOBBIN 1IBET. Pa3nu4HbIE O-aMUHOKHUCIIOTHI 00pa3yr0T OKpAIICHHBIE COSAMHCHHSI,
OTJINYAOIIHAECS OTTEHKOM.

K 2 ma 1%-Horo pactBopa raunuHa npuiauth 2-3 kammm 0,1 % pacTBopa HUHTHApPHUHA.
Cogepxumoe mNpoOUPKU BCTPAXHYTH M HarpeTb. YUepe3 HEKOTOpoe BpeMs MOSBISETCS
¢duoneToBast OKpacka C CHHEBATHIM OTTCHKOM.

Peaxyus amunoxuciom c conamu meou (1) (obpaszosanue xenamos)
K 1 M 1 %-Horo pactBopa riuiHa 100aBISIOT KPUCTAUIMK MEIHOTO KyIOpoca U KPUCTAJTUK
arierata Hatpus (s cozmaHust OydepHoro pactBopa). PacTBop mpuoOperaeT TeMHO-CHHHMA
nBeT. Hanmmmre ypaBHeHHE peakiny.
KcanTonporenHoBasi peakuust
(Ob0Hapy:keHHEe AapOMATHYECKHX O-:AMHUHOKHCJIOT)



B npobupky 1 momectute 1 mi kanens 1% pactBopa Tuposzuna. B nmpobupky no6aBpre 3 Karm
KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI U HarpenTe. OTMEThTE MOABICHUE OKPAIIUBAHUS.
[Ipobupky oxiaguTe U B KaXIYIO MO KarjIsaM J00aBbTe KOHIICHTPHUPOBAHHBINA PACTBOP aMMHUAKa.

OOHapykeHHe MePKANITOTPYNNbI B IUCTEHHE
B nmpo6upky nomectute 1 min 1% pactBopa uucrens. B npobupky nodassre 1 mi 10 %-Horo
pacTBopa ruApOKCHIa HATPHsI, HAarpelTe 10 KUIEeHUs 1 Jo0aBbTe 1Mo 1 MJI pacTBOpa ameraTta
cBuHIa. OTMEThTE OKpAcKy 00pa3yrolerocs ocaka.

Ocaxnenue 6eJIKOB
25 mu smyHOro Oenka pactBopute B 100 M BOAsl M 100aBhTE HEMHOTO IMOBAPEHHOMN COJIH.
PactBOp pazMeranTe CTEKJITHHON MaJIOYKOM.

B npobOupky nameiite 1 mu pacTtBopa siM4HOro Oenka W J00aBbTE TaKOH Ke 00BeM
pactBopa cynbdara ammonus. JKunkocts B3donraiite. Habnronaercst HeGobIIoe TOMYTHEHHE.
[Ipuneiite 1 M BoAwl - MOMyTHEHHE Hcue3aeT. To ke caMoe MPOMCXOIUT, €CIU K PacTBOPY
Oeka MPWINTH HACBIIIICHHBINA PacTBOP MOBAPEHHOM COJIH, a 3aTE€M BOJIBI.

AMMOHHUITHBIE COJIU U COJI HIEIOYHBIX METAJIJIOB 00PAaTUMO OCaKJAIOT MHOTHE OeNKH.

Teneps B 2 mpobupku HaneiTe mo 1.5 - 2 M pactBopa Oenka; B 1-10 - mobaBbte 0,5 M
pactBopa cynbsdara menu (II), Bo 2-10 - cronbko ke amerara csunna (I1); obpasyrorcs ocamku.
[Ipunetite kK HUM 1o 1 MIT BOJIBI - OE€TIOK HE PacTBOPSETCS.

Jdenarypauus 6ej1K0B

K 1 mi pactBopa ssuuHoro Oenka mpuieite 1 Mt pactBopa ¢eHoIa - BHIMAAaeT 0CAIOK.
PacTBopsiercs 1 ocanok, eciu 106aButh 1 M Boasl? To ke mpojenaiite ¢ 6€IKOM, B3sIB BMECTO
denona pactBop Gopmanpaeruaa (hopmMainH)

[{BeTHBbIE peakunu HA 0eJIKH

KcanTonporenHoBasi peakuust

B nepByto mpobupky HamuBaroT 1 mi 1 %-Horo pactBopa oBaibOymMHHA (pacTBOp
su4yHOrO Oenka), B BTOPYIO - 1 MJI pacTBOpa jkenaTtuHa. 3aTeM BO Bce MPOOUPKH JT0OABISIOT 11O
3-5 xamenp koHi. HNO; mo mosiBmeHuss MyTH OT cBepHyBIIerocs Oenka. [Ipu HarpeBaHuum
pacTBOp M OCa/IOK OKPAIINBACTCS B SIPKO-KEITHIH LIBET

buyperoBasi peakunus

B nepByro mpoOupKy BHECUTE 2 MII pacTBOpa SHYHOTO OenKa,

BO BTOPYIO — 2 MJI pacTBOpa >KeJaTHHa

Jo6aButh B kaxkayto mo 1 mu 1% pactBopa CuSO4 u 2 mn  10% pactBopa NaOH 1o
MOSIBICHHUS (PUOJIETOBOrO OKpAlllMBaHUA. DTa peaklus IO3BOJSET OOHApYKUTh B MOJIEKYJe
Oernka MenTUIHBIE CBSI3U.

2.10 JIabopaTopnasi padora Ne 10( 2 4aca).

Tema:. FeTepounKqueCRne COCINHECHMUA. HyKJ’[eI/IHOBble KHCJI0ThI

2.10.1 Iesan padoThI: onpeaeJuTh KOMIIOHEHTHI HYKJIEMHOBBIX KHCJIOT IIyTeM I'MAPoJiM3a
HYKJICOIIPOTEN/10B

2.10.2 3agaum padoThI:
1. U3yYUTH CTPOCHHE HYKIIEMHOBBIX KUCIIOT

2.9.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTOB, HCIIOJIb3YyeMbIX B J1a00paTOPHOi padoTe:



1. HlTaTtuB ¢ mpoOupkamu,

2. CHUPTOBKa,

3 mpoOupKoIepKaTENb,

4. BonstHast OaHsg

PactBopsl: konu. HCI, konm. H,SO4 10%CuSO4 KMnOy, 10 % NaOH, ammuauHbIii
pacTBop ruapokcuaa cepedpa Peaktus denunra

2.10.4 Onucanme (xoa) padoThi:

Omnpenenenne KOMIOHEHTOB HYK/JIEHHOBBIX KUCJIOT IMyTeM THAPOJIU3a HYKJIEONPOTEeH10B

IIpoBenenune ruaposimsa.

TmwatensHo pactuparoT B ¢appopoBoit crynke 5-10 r aposkxeit, cMmoueHHbIX 10-15
KaryIsiMu 3upa U TakuM K€ KOJIMYECTBOM BOJbI, ¢ 2-3 T mecka. [locTeneHHO mpubOaBisgOT B
ctynky 30-40 ma 0,4 %-oro pacTBopa ruipoKCUa HaTpUs U MPOJOJIKAIOT PACTUPaTh B TEUEHUE
10-15 mun. ComepKUMOE CTYNKHU MEPEHOCT B EHTPUPYKHBIE TPOOUPKH, YPABHOBEIIMBAIOT MX
u neHtpudyrupytor. K nentpudyrary npu nepeMenIMBaHUU MPUOABIAIOT MO KaIUIIM PacTBOP
YKCYCHOM KHCJIOTBI 10 TNpEKpalleHUs BbIACIEHUS Ocagka HyKJIeonpoTeuaoB. [lomyueHHBIi
0CaZIOK OT(QHUIBTPOBBIBAIOT U HCIIONIB3YIOT sl ruAposu3a. 0,5 T HyKJI€OonpoTen 0B MOMEIIAIOT B
npoOupky, mpubapisitor 5 ma 5 %-oro pacTtBopa CepHOIl KHUCIOTBHI, 3aKphIBAIOT MPOOUPKY
npoOKoi, B KOTOPYIO BCTaBJ€Ha CTEKIsIHHas TpyOka umHOM 25-30 cm (oOparHbIH
XOJIOAWJIBHUK), U CTaBIT Ha KUIIAIILYIO BOJsHYIO Oanro. Yepes 1-2 4 mocie Havajga ruapousa
pPacTBOp OXJIAXKAAIOT, PUIBTPYIOT U UCCIETYIOT.

KAYECTBEHHAA PEAKIIUA HA BEJIOK

Jns mpoBeneHuss OMYpeTOBOM peakIMM K 5 KaruisaM ruaponusara npubasisor 10
karesnb 10 %-oro pacTBopa ruIpoKcHaa HaTpUsl, OAHY Karuio 1 %-oro pactBopa cyibdaTta Menu
¥ HaOJIIOJIAIOT 32 U3MEHEHHEM OKPACKHU.

1IPOFA HA [IYPUHOBBIE OCHOBAHUA.

K 10 xamnsam ruaponuzata 100aBISIOT 1 Karuiio KOHIEHTPHPOBAHHOIO pacTBOpPA
aMMHaka Juis HeWtpanu3auuu M S5 kanenb 1% pactBopa AgNO;. Ilpu crosHum BeImagaer
PBIXJIBII Ocaziok Oyporo 1Bera, OOYCIOBJIEHHBIH 00pa3oBaHHEM CEpeOpPSHBIX COCIMHEHUI
MYyPUHOBBIX OCHOBaHHIA.

KAYECTBEHHDBIE PEAKIIUU HA YIJIEBOJ (PUBO3Y U JIE3OKCUPUBO3Y).

OTH peaklu¥ OCHOBAaHbI Ha CIIOCOOHOCTH PHUOO3BI M JI€30KCUPHOO03BI, HMEIOITUX
CBOOOJHBIN TIUKO3UAHBIA THIPOKCUI, BOCCTAaHABIMBATh METAUIbI (Melb, BUCMYT, JK€le30) B
mIeJI09HOM cpene. [Ipu 3ToM MeTallTbl BOCCTaHABIMBAIOTCS U3 OKUCHOW ()OPMBI B 3aKUCHYIO HIIH
B CIJIy4yae 3aKUCH JIO CBOOOTHOT'O COCTOSIHUS; caxapa K€ JaloT pa3IudHble IPOAYKTHl OKHCIICHHUS.

a) I[Ipoba Tpommepa

K 5 xammsam rugpomusara goGaisitor 5 kamenb 30% pacTBopa eIKOro Harpa U
HECKOJIbKO Kamenb 7% pacTBopa cynbdaTa MeOu [0 TMOSBICHHS HEUCYe3arolled MyTu
ruapookucu menu Cu(OH),. [Ipu HarpeBaHuu 10 KUIEHUS BBITIAZACT JKENTHI 0CAaIOK TUapara
3akucu Mmenu CuOH unum kpacHbsiid ocagok 3akucu meau Cu,O

0) Peaxyus @enunea.

Xo0 onpedenenus

K 1 M rugponmszata npuOaBisSiOT pacTBOP THAPOKCUAA HATPHUS 10 MIETOYHOW PEeaKIiu
Ha JlakMmyc, 3aTteM 5-10 kamens peaktuBa denuHra, HarpeBarOT W HAOIIOAAIOT 3a U3MEHEHHUEM
OKPacCKH.



PEAKIUA JIJIA OEHAPY)KEHUSA @OCPOPHOU KUC/IOTHI

Monuboenosas npoda na ghocgopmyro Kuciomy.

K 5 xammsam rugpommsara poGaisioT 10 kamenb MONHMOICHOBOTO pPEaKTHBA,
MPEJICTaBIISIIOIIEr0 cOO00M pacTBOp MOJIMOAEHOBOKUCIONO aMMOHHMSI B a30THOM KHUCIIOTE, U
kurATAT. [Ipu oxnakaeHuu mpoOUpPKH MO CTPyel XOJIOAHOM BOAONPOBOJHON BOJBI BHIMAIAET
KPUCTAJIMYECKUM  OCAaJOK  JIMMOHHO-)KEJTOrO  I[Be€Ta, OOYCIIOBJIEHHBI 00pa3oBaHUEM
dbochopHOMONMHUOICHOBOKHCIOTO aMMOHHS.




