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1. KOHCHEKT JIEKIIUIA
1.1 Jlekuus Nel (2 gaca).
Tema: «Haceimennslie anndaTuueckue yriaeBoJ0POIbl: AIKAHbD)
1.1.1 Bomnpocsl JieKIIUK:

1. TloHsiITHE O TOMOJIOTHYECKOM PsiJIE.

2. Wzomepus

3. Homenknatypa

4. MeToapbl NOTYy4YECHUS

5. dusuyeckue U XMMHUYECKHE CBOMCTBA

1.1.2 Kparkoe cogep:kaHne BONPOCOB:

I.ITonstre o romMosorudyeckoM pse. IlpenenbHbIMU yriaeBOAOpOaaMH (a1Kanamu)
Ha3bIBAIOTCS COEIMHEHUS, COCTOSIINE U3 aTOMOB YIJIEPOAA U BOJOPOJA, COEANHEHHBIX MEXIY
co00i1 TOJIBKO G-CBSI3SIMHU, U HE COJIeprKalllie HUKIOB. B ankaHax aToMel yriepona HaXoAsTCs B
CTETIeHU THOPUIN3ALUT sp3 .

[IpocreiiuM  coeAMHEHUWEM H3TOrO0 KJjlacca SBISAETCI METaH —  YIVIEBOJIOPOL,
COJep KAl OMH aTOM yriepoja M YeThipe aToMa Bojaopona. PaccmarpuBas (hopmyny 3TaHa
— MpenesIbHOro YrieBoJ0poAa € JABYMs aTOMaMM YIiepoja, Mbl BUIUM, YTO C (OpMalbHbBIX
NO3MLIMK OH Kak Obl 00pa3oBaH M3 METaHa: pa3opBaHa OJIHA U3 SKBUBAJIEHTHHIX cBs3eil C—H u
BMeCTO pa3phiBa BcTaBieHa rpynna —CH,—. TouHo Tak e U3 3TaHa MOXXET ObITh 00Opa30BaH

IIPEACIIbHBIA  YTIIEBOAOPOA C TpeMs

i | Il-[ ' ll-I Il{ aroMaMHu yriiepojia — IpoIaH U T. ..
Taxoi s CXOJIHBIX IO
H—C—H H-(—C—H H—C—C—C—H pAR - cxon
| | gl | J{ | CTPOEHUIO COEIUHEHMH, 00JIaJaroIuX
H H H ONM3KUMHM XUMHYECKHMH CBOMCTBAMH,
MeTay atan nponan B KOTOPOM OTHEJbHBIE YIEHBI psaa

OTIMYAlOTCs Jpyr OT Jpyra JHUIIb
yucnoM rpynn —CHy—, Ha3bIBaeTCs comoiocuueckum psaoom. B jaHHoM ciiydae pedb UIET O
TOMOJIOTUYECKOM PSIJIE aKAHOB.

Jlnst 11000TO  TOMOJIOTMYECKOTO psila MOXXET OBITh BbIBeJeHAa o00mas Gopmyia,
OTpakarolllas COOTHOIIEHHE MEXI1Yy aTOMaMU YIJIepo/ia U BOJAOPO/Ia Y WICHOB 3TOTrO psijia; TaKas
dbopmysa Ha3bIBACTCS 00uiell OpmMynoi 20mo0102u"ecKo20 psaoa. PaccMOTpeB CTPYKTYPHYIO
dopmyny r000r0  WieHa TOMOJOTMYECKOrOo psla TNpeAeibHBIX  YIJIEBOJOPOJIOB  C
HEPa3BETBJICHHON YIJIEPOJHON LIENbI0, MBI BUAUM, YTO €r0 MOJIEKYJa COCTOUT U3 ATPYyNI —
CH,— wu eme nByX aToMOB BOAOPOAa Yy KOHIEBBIX Tpymnm. Takum oOpa3om, Ha 7 aTOMOB
yriepojia B Hel mpuxoautcs (2n + 2) aTOMOB BOJIOpOJa, CIEAOBAaTeNIbHO, M 00ImIas (Gopmya
romoJoruyeckoro psaa umeet Bug CoHopo.

2.13omepus. Ecnu nBa mnu Oonblile WHAMBUIYAIBHBIX BEIIECTB MMEIOT OIWHAKOBBIN
KOJIMYECTBEHHBIN COCTaB, T. €. OJMHAKOBYIO MOJICKYISIPHYIO OpPMYITy, HO OTIHUYAIOTCS APYT OT
Ipyra KakMuMHU-TO XUMHUYECKMMHM WU (U3NYECKUMHU CBOMCTBAMM, TO B OOIIEM ciy4yae OHU
Ha3bIBAIOTCS U3OMEPAMU.

OaHuM U3 TUIIOB W30MEPHUH SIBISICTCS CIMPYKMYPHAA U30MepUsA, KOTJa H30Mepbl
OTJIMYAIOTCS IPYT OT ApYyTra MOPSAKOM CBA3EH MEXKIY OTIEIbHBIMU aTOMAMH B MOJIEKYJIE.

B Merane, sTaHe M nporaHe CyIIECTBYET TOJbKO OAWMH-€IUHCTBEHHBIA MOPSIOK CBS3EH
Mexay aromamu. Ho yxxe ueTbipe aToMa yriaepoja MOTyT OBITh COCMHEHBI IBYMsI Pa3TUYHBIMU
crocobamu:

| | | B 06oux ciydasx yriaeBogopo bl HMEIOT
_'C_':IJ_'C_ OJIHY M Ty k€ MOJIeKYJIsIpHYI0 hopmyny CsHjo.
—C— OnHako B MEpPBOM Cilyyae BCE YEThIpE aToMa

| yriepoaa o0pa3yloT Hepa3BETBICHHYIO, WU

i
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HOpPMAaJIbHYIO, 1I€Tlb, & BO BTOPOM — PAa3BETBJICHHYIO HAa KOHIE, WM LENb MU30CTPOCHUSA. IJTO
pa3Hble BelecTBa: OyTaH U H300yTaH, KOTOPbIE UMEIOT PAa3JInYHbIe (PU3UUECKHE KOHCTAHThI

Jlnia yrineBonopona CsHi, cymiecTByroT yxke Tpu uzomepa
C yBenuyeHueMm 4HcCIa

L] | ] | I_? YIJIEPOJHBIX aTOMOB B MOJEKYJIE
—C—C—(C—C—C— —C—C—C— '—(|3-“'C—|— YIIIEBOZOPOIA YKCIIO

[ ' __é_l _.J)_ U30MEPOB OBICTPO PACTET:

| | nns Cg oHO paBHO 5; mig C; — 9;

neRTaH HIOTICHTAR HEOmeHTAR s Cg — 18; mas Cyo — 366 319;

s Cq— 62 491 178 805 831

n3zomep. MHoraa Takoro Tuna U30MEpHUIO Ha3bIBAIOT U30Mepuell y2inepooHo20 cKeiema.

3.Homenknarypa. Homenknarypa HMIOITIAK (cucremarnueckass HoMeHKiarypa). Ilo
HomeHknarype MIOITAK  Ha3BaHus  mpelenbHBIX — YIJIEBOJOPOAOB  XapaKTEPU3YIOTCS
cypdukcom -an.IlepBble deTbIpe yrieBOAOpPOJa HOCAT UCTOPHUYECKU CIIOKUBIIMECS HAa3BaHMS,
HauMHasg C TMSITOrO B OCHOBE Ha3BaHUS YIJIEBOJOPOAA JIEKUT TIPEUYECKOE Ha3BaHUE
COOTBETCTBYIOLIETO YUCIIA YIIIEPOJHBIX aTOMOB.

VYrneBonopoasl € HOPMAIbHOM ILEMbI YIJIEPOAHBIX aTOMOB HUMEIOT CJEAYIOLIHE
Ha3BaHUS:

B npuBeneHHbIX Ha3BaHUSAX 6moOp- (BTOPUUHBIN) U mpem- (TPETUUHBIN) yKa3bIBalOT, Y
KaKoro aToMa yrjiepojia HaXOAUTCs CBOOOHAS BaJIEHTHOCTb.

IIpucraBka u30- UCTIONB3YETCS [UIsl Ha3BAaHUS COECOUHEHUHN WM PAaJUKAIOB, B KOTOPBIX
JIB€ METWJIbHBIE I'PYMIIbI HAXOAATCA Ha OJHOM KOHILIE LIENU YIVIEPOAHBIX aTOMOB, HE MMEIOLIEH
JIPYTUX OTBETBJIECHMI; IPUCTAaBKa Heo-yKa3bIBaeT HAa HAJIMYME TPEX METUIIBHBIX IPYII Ha KOHIIE
HEpa3BETBJICHHOM 1IETIH:

H,;C
HSC\‘CH—CHf—CHs Hzclc—CHz—Cﬂs
H,C~ Hy
MUIONeHTAH HEeQTeKCRH

CH, — wmeran CH4 CH,);CH; — renran

CH,CH; — oaran CH4CH,),CH, — oxran

CH,CH,CH; — mnponan CH4(CH,),CH; — HoHaH

CH4{CH,),CH, — Gyran - CH4(CH,);CH; — pexau
CHy4(CH,);CH; — neHTaH CH.(CH,},CH; — ynaekan
CH,(CH,),CH; — rexcaH CH4(CH,),,CH; — nopexan

4.Meronbl IONYYECHHUS.
1) u3 mpupoaHOro ra3a u HeTH,
2) ruApUpOBaHKE HETIPEAETbHBIX YTIEBOIOPOIOB!

CH3 —CH= CH2 + Hz — CH3 — CH2 — CH3
3) peakuus Bropma CH3Br + 2Na + BrCH; — CH; —CHj3 + 2NaBr.

5.DU3NYECKUE U XUMUYECKHUE CBOWCTBA. YeThIpe NEepBbIX YIEHAa TOMOJIOTHYECKOTrO
psna, HauMHas C MeTaHa, — Ta3000pa3Hble BemiecTBa. HauumHas ¢ MeHTaHa U BBILIE,
HOpMaJIbHBIE YTJICBOJOPO/bI MPEACTABIAIOT COOOW >KHUIKOCTH C IUIOTHOCTBIO HIDKE 1 r/em’.
MeraH crymaercst B ) KMAKOCTb JIMIIb 1pu -162 °C. YV nocineayomuyx 4ieHoB psja TeMneparypa
KHUIIEHUs BO3pacTaeT, MpUYEM IPU NEPEXOoJe K CIEAYILIEMYy TIOMOJIOIY OHa BO3pacTaeT
NpUOJIM3UTENHHO Ha 25°.




Temneparypa maBlieHHs] HOPMAIbHBIX YIJIEBOJOPOJOB B TOMOJIOTHYECKOM PSIY
yBenuuuBaeTcs MemieHHo. Haumnas ¢ yrieBomopona CigHss BBICIIIE TOMOJIOTH TIPU OOBIYHOM
TeMIIepaType — TBEP/IbI€ BEIIECTBA.

XVWMHYECKHE CBOWCTBA: PEAKIUHM 3aMEUICHUs, TMPOTEKAIOIIHE TI0 PaTUKATBHOMY
MexaHusMy  (Sg) —  rajoreHupoBaHue,  HUTpoBaHue  (peakuus ~ KoHoBanoma),
CyNb(OXTOpUpPOBAHUE.

1.2. JIeknus Ne 2 (2 yaca)
Tema: «HeHachineHHbIC aTupaTHUYECKUE YTIIEBOJOPOIbI: AIKEHBI, aTKUHBI)
1.2.1. Bonpocsl JieKuuu:

1. AJKeHBI: HOMEHKJIATypa, U30MEPHUs, METOABI MOIyUeHUs, PU3NUECKUE U XUMHUYECKHUE

CBOICTBA.

2. AJKUHBI: HOMEHKJIATypa, U30Mepusi, METOIbl NOTYUYCHHUs, PU3NUECKUE U XUMHUYECKHUE
CBOICTBA.

3. Ankanuensl: KiaccU(UKAIMs U HOMEHKIATypa, 3(Q(EKT CONMpsLKEHHs; XMMUYECKHE
CBOICTBA.

1.2.2. KpaTkoe cogep:kaHue BONPOCOB.

1. ATKeHbl: HOMEHKIATYPa, H30MEPHU, METOJBI ITOJYUYEHHUs, QU3NUYECKNE Y XUMUYECKUE
CBOMCTBA.

Ankenvt — HempenenabHble —anudaTHIKCKue yriaeBogopoabl. OOmas  (opmyna
romoJioruueckoro psga C,H>,.

Wzomepus: 1) m3zomMepusi yriaepoaHOTO CKeJeTa; 2) HW30MEpHUs IOJOKECHUsI JTBOWHON
CBS3U; 3) NPOCTPAHCTBEHHAs (TeoMeTpuyeckasi) u3oMmepus; 4) MEKKIaccoBash H30MEpHUsi ¢
UKJIOAJIKaHAMHU.

Crpoenue: spz-m6pnzm3aum aTOMOB YIJIEpO/a, 3 G-CBSI3M PACIOJAraloTcsi B OJHOU
MJIOCKOCTH Tox yriaom 120° apyr K apyry, m—CBsi3b OOpa3oBaHa pP-3JEKTPOHAMH COCEIHHX
aTOMOB yriiepoza. /[BoiiHas CBs3b SIBIISETCS COUETAHUEM O- U T—CBSI3EH.

[onyuenue: 1) KpekuHr ajkaHoB:

C7H16 — C4H1() + CH3 —CH= CH2

2) Peakuuu >IMMUHUPOBAaHHS — OTIIEIUIEHHWE JBYX aTOMOB WM TpPYyNI aTOMOB OT
COCEHUX aTOMOB yTiepojaa ¢ 00pa3oBaHUEM MEKIY HUMHU T—CBSI3H.

a) JlermaporajsoreHMpoBaHUE MPOUCXOIUT TPH JEHCTBUU CIHUPTOBBIX PACTBOPOB
1IeJI04eil Ha MOHOTJIOT€HUbI:

CHs;—CH,—CHBr-CHj3; + KOH(cn.) — CH3—CH=CH-CHj3; + KBr + H,0O

0) Heruaparamus ciiuptos (t >150°C):

H,SO,
CH; — CH(OH) — CHj3 ----- — CH3; - CH =CH, + H,0

Ilpasuno 3aiiyesa: OTHIETINIEHUE aTOMa BOJOPOa B peaKIMIX JACTHAPOTaIoreHUpOBaHUS
JEruApOTalluU MPOUCXOAUT MPEUMYIIECTBEHHO OT HAaWMEHEE TUJPOT€HU3UPOBAHHOIO aToMa
yriaepoja (T.e. CBA3aHHOIO ¢ HAMMEHbBILIMM YHCIIOM aTOMOB BOAOPO/IA).

B) JleranoreHupoBaHue MPOUCXOIUT MPU HATPEBAHUU JTUTATOTEHUIOB, UMEIOIIUX aTOMBI
rajloreHa y COCeIHHX aTOMOB YIJiepoja, C aKTUBHBIMH METaJlJIaMu:

CHzBI‘—CHBI‘—CH3 + Mg — CH2=CH—CH3 + MgBI'2

r) JeruapupoBanue ankanoB mpoBoat mpu S00°C:

CH3—CH2—CH3 - CH2=CH—CH3 + H2

XUMHYECKUE CBOWCTBA: Peakmuu MpuUCOSAMHEHUS NPOTEKAIOT MO AJIEKTPOPHIBHOMY
MexaHu3my (Ag).

1) M'aaporanoreHupoBaHme

CH2=CH—CH3 + HBr — CH3 — CHBr —CH3

2) N'upparanuust MpOUCXOJUT B MPUCYTCTBUU MUHEPATIBHBIX KUCIIOT:

CH,=CH-CHj; + H,0 — CH3;— CHOH-CHj3




Ilpasuno MapxosHukosea: TIpU TPUCOEIUHEHUM TMOJSIPHBIX Mojekyal Tuna HX
HECUMMETPUYHBIM aJIKeHaM BOJOPOJ MPHUCOEAUHSIETCS K Oojiee THAPOreHU3NPOBAHHOMY aTOMY
yriepoga mpu JABOMHOW cBs3u. IlpaBuino MapkoBHHKOBa 00bscHseTcs +/[-3¢ddexTom
YIIEBOIOPOAHBIX PAIUKAIIOB.

3) 'anorenupoBanue. ATKEHBI 00ECIIBEUUBAIOT OPOMHYIO BOY:

CH,=CH, + Br, —» CH,Br—CH,Br
(kauecTBEHHAs PEaKIUs Ha AJIKEHBI).
4) Oxucnenue: a) Msarkoe OKMCICHUE aJTKEHOB BOJIHBIM PACTBOPOM TEpMaHTaHATa Kaaus
NPUBOIUT K 00pa30BaHMIO IBYXaTOMHBIX CIIUPTOB (peakyus Baenepa):
3CH,=CH; + 2KMnO, + 4H,0 — 3HO-CH,—CH,—OH + 2MnO, + 2KOH
5) 'mapupoBanue:
t, Ni
CH,=CH, + H, — CH; — CH;
6) Peaknusa nonumepusanuu:
n CH2:CH2 i ( - CH2 — CH2 - )n
2. AKUHBI: HOMEHKJIATypa, ©30MEPHsl, METO/IbI NOAYYCHHUS, (PU3HMUECKUE U XUMHUYECKHUE
CBOICTBA.

Ankunbl — HENpeIeTbHbIE YTIEBOAOPOAbl, MOJEKYIIbl KOTOPBIX COAECPKAT OJHY TPOUHYIO
cBs3b. O6mast popmyna ankuHoB C,H,.2.

Wzomepust: 1) yrmepogHoro ckenera; 2) M30MEpHUsS IOJOKEHUS TPOMHON CBA3M; 3)
MEXKJIacCOBasi U30MEpUs C aJIKaIueHaMU.

CrtpoeHue: sp-rHOpHIM3alUsS aTOMOB YIJIEPOJa, G-CBSI3M PACIONAraloTCs Ha OTHOM
auauK nox yraom 180° apyr k npyry, IBe T-CBS3M OOpa30BaHbI P-AJIEKTPOHAMH COCEIHUX
aTOMOB YTJIEpOJla M PACIOJaralTcs BO B3aMMHO NEPIEHIUKYISPHBIX IUIOCKOCTAX. TpoiiHas
CBSI3b SIBJIAETCS COUETAHUEM OJIHOM G- U JIBYX T —CBSI3EH.

[onyuenue. 1) JlerunporaaoreHupoBaHuUE:

R — CH; —-CBr; — R + 2KOH (cnuprt. p-p) » R - C=C - R + 2KBr + 2H,0;

R—-CHBr—CHBr-R + 2KOH (cnupr. p-p) - R—C=C —R + 2KBr + 2H;0;

2) Y nuHeHue 1enu:

CH; -C=CNa+ Br- CH; — CH; — C=C - CHj3 + NaBr.

XuMH4Yeckue cBoicTtBa. 1) Peakmuu 31meKTpodUILHOTO NPUCOSAMHEHUS TPOTEKAOT
MeJIEHHEE, YeM JIJIsl aIKeHOB. [IpoayKThI onpeenstoTcs mpaBmiioM MapKOBHHUKOBA.

a) ['anorenupoBanue. AJNKWHBI 00€CIBEUNBAIOT OPOMHYIO BOY:

BI‘2 BI‘2
CH = CH — CHBr = CHBr — CHBr; -CHBr,
6) 'maporanorenupoaBHue
HCI HCI

CH;-C=CH — CH; - CCl = CH, — CH;3 — CCl, — CH;

B) I'mnmpartamus (peaxyuss Kyueposa) mporekaeT B nBe craguu. Ha mepBoil craguu
o0pa3yeTcs HEYCTOHYMBBIM HeNpenenbHbIM CIHUPT (eros), KOTOPBIA 3aTeM H30MEpU3yeTcs
(maymomepuzyemcsi) B K€TOH (Bzcnyqae aleTUJICHA — B aJIbJICTH):

Hg"", H"

CH; -C=CH+ H,O — [CH; — C(OH)=CH,]

2) Peakniuu OKMCIIEHUSI U BOCCTAHOBJICHUSI.

a) OkuclieHne IepMaHraHATOM Kallusl C paclielieHueM TPONHOM BsI3U U 00pa3oBaHHEM
KapOOHOBBIX KHUCIIOT:

R-C=C-R' + 3KMnO, + H,0 — R—-COOH + R'-COOH + 3MnO, + 3KOH

6) ['unpupoBaHue npu HarpeBaHUM ¢ METATMYECKUMU KaTaIN3aTOPaAMHU:

H, H,

CH;-C=CH — CH;-CH=CH; — CH3; - CH, — CH;

3) Peakmus 3amenienus (cnadbie KUCIOTHBIE CBOMCTBA)

HC = CH + 2Na — 2NaC = CNa + H»1

—> CH3—CO - CH3



HC =CH + 2[Ag(NH;),]JOH — AgC = CAg| + 4NH; + 2H,0
4) Ionumepu3zanus.
a) Aumepuzanus no aericreuem Bognoro pacrsopa CuCl u NH4Cl:
HC=CH+HC=CH - CH,=CH-C=CH
0) Tpumepusanus (peaxyus 3erurnckozo) ¢ oOpazoBaHHeM OEH30JIA:
C, 600°C
3 HC=CH — C¢Hp
3. AnkanueHbl: KiaccH(pUKAIMSA M HOMEHKIATYPa, dPDEKT CONpsHKCHUS; XMMHYCSCKUE
CBOMCTBA.

Anxaduenst (TUEHBI) — HETIPEACTBHBIC YTIIEBOJAOPOIbI, COICPIKAIINE ABE IBOWHBIC
cBs3u. O6mas popmyia ankaaueHoB CpHay.z.
PaznuuaroT cnenyromme TUIIbI JBOMHBIX CBS3€H B aJIKaIUCHAX:
1) uzonuposanmvie TBOWHBIE CBS3H pa3/IeiICHbI B IIEMH ABYMSI HUIH 00JIEE€ G-CBSI3SIMM:
CH2=CH — CH2 —-CH = CH2
nearagueH — 1,4
2) KymyauposanHvie TBONHBIE CBSI3U MPUMBIKAIOT APYT K JIPYTY:
CHzZ C= CHZ
MponaaneH (aJieH)
3) conpsidicennvle NBOWHBIC CBS3W Pa3JICICHBI OJTHONU JTBOWHOM G-CBS3BIO:
CH,=CH - CH =CH,
Oyramuen — 1,3
Crpoenue: spz-m6pnzm3aum aTOMOB YTIJIEpO/ia, BCE aTOMBI YIJiepoja JexKaT B OJHOU
IUIOCKOCTH:

H\{" {_{/H
- == - H
H’X \{_1:{_1,/
B/ MH

T-DJICKTPOHBI IBOMHBIX CBSI3€l 00pa3ylOT €AMHOE T-JIEKTPOHHOE 00JIaKO0 (COMPSIKEHHYTO
CHCTEMY) M JIeJaKOJIM30BaHBI MEXIy BceMu aromamu yriepoaa. [lopsnok ceszeit C — C —
MPOMEXYTOUHBIA MeXay 1 u 2.

Ilonyuenue: 1) JleruapupoBaHue alnKkaHOB

t°C, Cr03
— CH2=CH —CH = CH2 + 2H2

CH; — CH,— CH, — CH3

2) Peaxyus Jlebeoesa:
tOC, Zl’lO,Ale3
2C,HsOH ————— CH,=CH - CH =CH; + 2H; + 2H,0

Xumuueckue cBoiictBa: 1) Peakiuu snektpoduinbHOro npucoeuHenus. B 3aBucumoctu
OT YCJIOBHH peakIMy MOKET TPOUCXOUTH 1,2- u 1,4-nipucoeqnHeHue:

> CH,Br - CH Br—CH =CH,

CH,=CH-CH =CH; +Br, —
—” CH,Br-CH =CH- CH,Br

2) IlonnMepu3zanust MOKET NPOTeKaTh Kak 1,2- unu 1,4-npucoequHenue:

n CH,=CH-CH =CH; —» (-CH,-CH=CH-CH; -),

3) JuenoBslii cuntes (peakuus Juivca — Anvoepa) — 1,4-npucoeiuHeHNE aTKeHa:



CH;

CH “H,
A

:{_{_I {:1H2

\ CH, LMKIIO BKCEH

1.3. Jleknus Ne 3 (2 yaca)
Tema: «ApomaTuuecKue yriieBOAOPOIbI»

1.3.1. Bonpocsl Jieknum:

1. [loHsiTHE apOMAaTHYHOCTH KapOOLMKIMYECKUX COCTMHEHUH.

2. HomeHnknarypa u u3omepus psia OeH3oda.

3. Mero/bl nony4eHus: 6EH301a U €r0 TOMOJIOTOB.

4. XumMuyeckre CBOMCTBA.

5. IlpaBuiia 3ameneHs] B apOMaTUYECKOM KOJIbLIE B POM3BOAHBIX U TOMOJIOTax OeH3oi1a

1.3.2. KpaTkoe coaep:xkaHue BONPOCOB:
TToHsATHE apOMATUYHOCTHU KAPOOLMKINYECKUX COSTUMHEHUN

Apomamuueckue yene8000poobl (apeHvl) — COSAUHEHUS, MOJIEKYIBl KOTOPBIX COJEpKaT
OJIHO WU HECKOJBbKO OEH30JIbHBIX KOJICIl — IUKIMYECKUX TPYII aTOMOB YTIepoJa ¢ 0COOBIM
xapakTepoMm cBszei. O01mas hopmya apoMaTHIeCKUX yriieBoaopoaoB psna oenzona — CyHzp.g.

Kpumepuu apomamuunocmu.

1) AToMBI yriiepoja pacroiaratoTcsi B OTHON MJIOCKOCTH.

2) Atombl yriiepoaa o0pa3yroT HUKINYECKYIO CHCTEMY.

3) ComnpsbKkeHHast CHCTEMa CBSI3€H COACPKUT 4n+27-3JIeKTPOHOB (N — II€JI0€ YHCIIO).

KonnencupoBaHHBIE apOMATHUYECKUE YTIIEBOJAOPOIBI — COSTUHEHHS, MOJIEKYIIBI KOTOPBIX
BKJTFOYAIOT HECKOJIBKO OCH30JIBHBIX KOJICI, coeauHeHHBIX BIoyib cBs3u C — C. Ilpocreiimue
COCIMHEHUS JTAHHOTO THIIA:

seliceslNge
= R AN

HafiTanuH AHTRALEH PeHaHTREH

Howmenkiatypa u u3oMepus psjaa OeH30J1a

benzon CsHs — mpocTedmmii apoMaTU4eCKHUil

YTIIEBOJOPO]I.
I_|I Crpoenue. Illects aTomMoB yriepona,
00pa3yloIMX TMPaBWIbBHBIA  IIECTUYTONBHUK  (O-
”““ = ~c—H CKelleT), HAXOISTCS B Sp -THOPHIHOM COCTOSIHHH.
J: Kaxapiii arom yriepoga o0pasyeT TpHU O-CBS3H C
o f}\ ~1 JABYMsl IPYTHMH aTOMaMi yriepoja U OJHUM aTOMOM
9

H
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BOZIOPOJA, JIeXKAIlXe B OJHOM IIJIOCKOCTH. BajeHTHBIE YIUIBI MEXAY TPEMsS G-CBA3SIMH pPaBHbI
120°:

[lecTs p-37IEKTPOHOB B3aUMOJCUCTBYIOT MEXKAY CO0O0I, 00pa3ys eIUHOE T-3JIEKTPOHHOE

00J1aK0, KOTOpO€ H300paXaloT KPY)KOUKOM BHYTPU MIECTHWIEHHOTO ITHKJIA:
[Topsimok cBsizu C — C paseH 1,5.

Hzomepus nonoowcenus 3amecmumeneti B OCH30IbHOM KoOJbIE. JIByX3aMeleHHbIE
OCH30JIbI MOTYT CYIIECTBOBaTh B BHJE TpPEX H30MEPOB, OTIMYAIOLUIUXCS MOJIOXKEHUEM
3aMECTUTENIE OTHOCUTENIBHO Apyr Apyra. Ilosnoxenue 3amectureneil yka3blBalOT ¢ MOMOLIBIO
MIPUCTABOK opmo- (0-), mema- (M-), U napa(n-) WM o003HavaroT nudpamm.

i“H: .(|3H3 CHs
e
: : “CH;
ZH:
O-Kpezon M-Kpezan . N-Kpezon
(1, 2-gumeTunieHzon) (1. 3-gumeTunieHzon) (1 4-gumeTnnbeHzon)
Meto1bl moydeHHsl O€H30J1a U €r0 TOMOJIOTOB
1) Jderuaponukin3alus alKaHOB:
CH,
o
me” N CH, tp.CaOs
| = +
HaZ /CHz 45
CH,
CH:
me” | SCH,—CH, tp, Cra s s
| = + 4H,
HaZ /CH3
CH; Tonyan

H-renTaH

2) dernapupoBaHue LUKIOTE€KCAHA:

t. Pd
_ + 3H;

3) Tpumepu3zanus aleTUICHa:
C, 600°C
10



3HC = CH ——— C¢Hg
4) Peaknus ®punens-Kpadrca — nmonydenne roMmoaoroB 6eH3ona:

H;
A1
+ (::Hg'[:l _— + HC1

. XUMHWYECKHE CBOMCTBA.

1) Peaknuu 31eKTpoUIBHOTO 3aMELCHHUS.
a) ['anorennpoBaHue (KaTaau3aTopsl — KUCIOTH JIbtonca):

A1C1; cl
S + HCI

0) HwurpoBanme. benzon  pearupyer ¢  Humpyowei — cmecbto  (CMECBIO
KOHLEHTPHUPOBAHHBIX a30THOW U CEPHOM KHUCIIOT):

MO,

+H,O

B) AJIKWUIMPOBAHKE aJTKWITATOTCHUIaMHU U allkeHaMu (peaxyus @pudens-Kpagpmcea):

AT, R
+RC] —m = + HCL
(R — yriieBotopoIHBIN pagukann).
CH:
|
ALY CH
+ CH,—CH=CH, — == lle
3

2) Peaknuy TpPUCOCIMHEHUS pa3pyIIalOT apOMATHYECKYI0 CHCTEMY M TPOTCKAlOT B
JKCCTKHX YCIIOBUSAX.
a) 'mapupoBanue:

v 3m, BN O

0) PanukanpHOE XJIOpUPOBAHHUE HA CBETY:

11



1
Cl. |
by
+3C,; —
1 | 1

.l

FeKCaXnopUMKNOrekcaH
(rekcaxnopaH)

Onekmpogunvnoe  3amewenue (Sg) — MEXaHH3M  PEAKIMH  B3aWMOJCUCTBUS
apOMaTHYECKHX YIJIEBOJIOPOJIOB C MOJICKYJIAMH, COACPKAIIMUMH JICKTPOPHIbHBIC YACTHIIBL.

G~

T-HOMILTERC J-K O MIIIENC

Ha mnepBoii ctaguu oOpasyercss m-KOMIUIEKC, B KOTOPOM J3JIeKTpoQuibHAs dYacTHIa
NPUTATUBACTCS K JIEKTPOHHOMY 00J1aKy O€H30JbHOTO Kojblia. Ha BTpoii cTaanu 1Ba 3JeKTpoHA
U3 T-CUCTEMBI UIYT Ha oOpa3zoBaHue 6-cBsa3u C — X B o-komIuiekce. [Ipu 3ToM apoMaTHIHOCTH
HapymacTcs. Ha HOCHG,Z[Heﬁ CTauu apOMATHUYHOCTb BOCCTAHABJIMBACTCA 3a CUCT OTLICIIJICHUA
IIPOTOHA, TOCKOJIBKY J1Ba AekTpoHa cBsi3u C — H nepexoasr B m-cucremy.

IIpaBuia 3aMemeHUS B apOMAaTHYESCKOM KOJBIE B IPOM3BOJHLIX M TOMOJIOTaX OeH3071a

3amecTuTen B OCH30JHHOM KOJIBIIE OKAa3bIBAIOT BIUSHHE HA pacrpeieicHue
AJIGKTPOHHON TUIOTHOCTH B KOJIbIle. MeCTO BCTYIJICHHS HOBOTO 3aMECTHUTENS OMPEIeNseTCs
IIPUPOJIOHN YK€ UMEIOIIErOCs 3aMECTUTEIIS.

3amecmumenu 1-e0 poda (opmonapaopueHmanmyl) HATPABISIOT TOCIEAYIOIICE
3aMeIIeHUe MPEUMYIIECTBEHHO B oOpmo- W napa-noiloxenus. K HUM  OTHOCATCS
3JIEKTPOHOIOHOPHBIE Tpymnmbl: — R (+), — OH (+M, - I), — NH, (+M, -I), — Gal (+M, -I). Bce
3aMeCTHTENH 1-T0O poja (KpoMe rajoreHoOB) YBEIIMUHMBAIOT aKTUBHOCTh OCH30JIbHOTO KOJIBIIA.

3amecmumenu 2-20 poda (MemaopueHmanmul) HAIPABISIOT TOCIEAYIONIEE 3aMEIICHIE
PEUMYIIECTBEHHO B Mema-TojoxeHne. K HUM OTHOCSTCS 3JIEKTPOHOAKIICTITOPHBIE TPYIIIIBI: —
NO; (-M,-I), — COOH (-M), — CHO (-M), — SOsH (-M), — CCl; (-I). Bce 3amecturenu 2-ro
poJla YMEHBIAIOT aKTUBHOCTh OCH30JIEHOTO KOJIBIIA.

1.4. JIekuusi Ne 4 (2 yaca)
Tema: «CriupThl: KnaccupuUKaIMs, CIOCOOBI MOTYyUYEHUS U XUMUYECKUE CBOWCTBAY

1.4.1. Bonpocsl JieKuunu:

1.Homenknarypa, kinaccudukaius 1 u30Mepusi CIUPTOB.

2. CriocoOblI MoTy4eH st CIUPTOB.

3. XuMHY€ECKHEe CBOMCTBA CIIUPTOB.

4. CriocoObl MOTyYeHUs] 1 XUMUYECKHE CBOMCTBA MPOCTHIX 3(pUpoB.

1.4.2. KpaTkoe u3Ji0:eHHe BOIIPOCOB.
Homenknarypa, knaccudukanms u  uzomepus cnuproB. CHuUpPTBI — TPOAYKTHI
3aMeIIeHus BOJOPO/Ia B YIIIEBOAOPOIaX Ha THAPOKCHIbHYIO Tpynmy. O6mas GopMyna coupToB

12



R — OH. Ilo uncny ruipoKCUIIBbHBIX TPYII COUPTHI AETATCS HA OJJHOATOMHBIE I MHOTOATOMHBIE.
B 3aBucumoctH OT TOro, ¢ KakuMm aTroMoM Yyriepona cBszaHa rpynna — OH paznuuaror
NEPBUYHBIC, BTOPUYIHBIC U TPCTUYHBIC CIIMPTHI:

ra
R
[
- . _ 7 ’
R—CH;—OH R— CH—FE R—C —R”
| |
OH OH
I'IEFIEFI-"I'*-IHI:IIE BTDFIHHHI:IE TFIETH'*-IHI:IE
CMHPTE COHRTEI CNAPTEI

Uzomepus. 1) M3omepus yriepoanoro ckenera (HaunHas ¢ C4HoOH).
2) M3omepust oJI0’KeHHs THAPOKCUIIbHOM rpymmbl (HaunHas ¢ CsH;,OH).
3) MexknaccoBas n3oMepus ¢ mpocthiMu dupamu (HauuHas ¢ CsH;OH).

CrocoObl MOTy4eHUs COUPTOB.

1) M'maparauus ajkeHOB:

CH,=CH, + H,O — CH; - CH, — OH

2) I'maponu3 ankuwiraloreHUuJ0B MOoJ JEHCTBUEM BOJHBIX PACTBOPOB HIEIOYEH.

Peakius mpoTekaeT o MeXaHu3My Hykaieo@uibHoeo 3ameujerus (Sy):

R — Br+ NaOH — R - OH + NaBr

3) BoccranoBneHne KapOOHWIIBHBIX coequHeHWU. [Ipy BOCCTaHOBIEHWU abACTHIOB
00pa3yroTcs MepBUYHBIC CTUPTHI, IPH BOCCTAHOBIIEHUH KETOHOB — BTOPHYHBIC:

R - CHO +2[H] - R - CH; - OH

R-CO-R’+2[H] - R-CH(OH)-R’

4) [etictBue peaktrBoB [ puHbsipa R — MgBr Ha kapOOHHMIIbHBIE COCTUHECHHUS:

+ H,0O
H-CHO + R-MgBr - R—-CH; - O -MgBr ——— R - CH, - OH
- MgOHBr

W3 ¢opmanbrernia B STOM peakuuy IMOJIy4alOT TEPBUYHBIE CHUPTHI, U3 APYTUX
aJbJAECTU]IOB — BTOPUYHBIE, U3 KETOHOB TPETUYHBIE.

Xumudeckue cBoicTra. 1) Peakiuu ¢ pazpsiBom cBsizu O — H.

a) Peakuuu ¢ me10YHBIMU METAJJIAMU:

2C,Hs0H + 2K — 2C,Hs0K + 2H,1

CroupTel — Oomnee ciabble KUCIOTHI, 4eM Boaa. Ux comu (arxoeonsmoul) TOTHOCTBIO
TUAPOIIU3YIOTCS:

C2H5OK + Hzo — C2H5OH + KOH

Kucnotnslie cBoiicTBa yOBIBAIOT OT NEPBUYHBIX K TPETUYHBIM CIIUPTAM.

6) OOpazoBaHHE CIOXHBIX A(PHUPOB MOJ JCHCTBUEM MHUHEPAIBHBIX U OPraHUYECKHX
KHCJIOT:

R-CO-OH+H-OR'—R~-CO-OR'+H,0

ATOM BOJIOpOJA OTIICIUISIETCA OT CUPTA, a rpynna — OH — oT KUCIoThI.

B) OkucieHe cupToB (MepMaHTaHATOM KaJIHsl, XpOMOBOM cMechio, okcugoM meau (I1)).
[lepBuuHbIE COUPTHI OKUCIISIFOTCS B aJIbJIETH/IbI, KOTOPBIE, B CBOIO OYEpEab MOTYT OKUCISTHCS B
KapOOHOBBIE KUCIIOTHI:

[O] [O]
R-CH;-OH —— R -CHO —— R - COOH
BTopHuYHbIE CIUPTHI OKUCISIOTCSA B KETOHBI

13



R—FH —DOH + ['[:]'] —= R-C=0
I

R’ !

2) Peaknuu ¢ paszpeiBom cBsizu C — O.
a) BayTpumonexynspHas aeruapaTamus ¢ 00pa3oBaHUEM alTKEHOB:
H,SO,
CH; — CH; — CH; = OH —— CH3 — CH = CH; + H,O
t>150°C
0) MexxMoneKyIsipHast IeruapaTanus ¢ 00pa3oBaHUEM MPOCTHIX YPUPOB:
H,SO,
2ROH —— R-0-R+H;0
t<150°C
B) Cna0Oble OCHOBHBIE CBOWCTBA CIIUPTOB TMPOSIBISIIOTCA B OOpPAaTUMBIX PEAKIUAX C
raJIOT€HOBOIOPOAMH:
ROH + HBr — RBr + H,O
OcCHOBHBIE CBOWCTBA CTUPTOB BO3PACTAIOT OT MEPBUYHBIX K TPETUYHBIM CITHPTAM.
IIpoctbie 3¢upsr — R — O — R' - coemunenus, B KOTOPBIX JIBa YIJIEBOJAOPOIHBIX
paaWKama CBsi3aHBI aTOMOM Kuciopoaa. Ecmu paaukanbl pasHble, TO 3(GUp HA3BIBAIOT
CMEUAHHBIM.
Ilonyuenue. 1) MexMouekymspHas Jeruaparanus CoupToB.
2) Cunmes Bunvsamcona — NeficTBAE aJKOTOJISATOB HA AJKWJITAIOTCHHIBIL:
RONa+RI— R-O-R+Nal
XuMudeckue cBoicTBa. IIpocThie 3pupsl 3HAUUTETHLHO MEHEE PEaKIMOHHOCIIOCOOHBI,
YEeM CIIUPTHIL.
1) Pa3nosxenue moj necTBUEM H010BOAOPOIA:
R-O-R'+HI—ROH+R'L
2) IIpucoeamHeHNEe CUITBHBIX KHCIIOT:

1.5. Jleknus Ne 5 (2 gaca)
Tema: «DeHombI: KIaccu(pUKALUS, CIOCOOBI MOTYYSHHSI, XUMUYECKHE CBOUCTBA

1.5.1. Bonpocsl Jieknum:

1. Knaccudukarus 1 HoMeHKIaTypa eHOIO0B.

2. [IpombIeHHBIE U TA0OPATOPHBIE CITOCOOBI MOTyYeHUs PEHOIIOB.
3. XuMHUECKHue CBOICTBA.

4. ApomaTuyecKue CIupThI.

1.5.2. KpaTkoe coaep:xkaHue BOPOCOB.

Kiraccudukanys 1 HOMEHKIaTypa heHOJIOB.

@enonvl — MPOU3BOJHBIE APOMATUYECKUX YIIIEBOJOPOJIOB, B KOTOPBIX T'MJIPOKCOTrpYIINa
CBsI3aHA C aTOMOM yTiepoaa OCH30JbHOTO Koibla. 110 YuCTy THAPOKCHIBHBIX TPYII (EHOIBI
NENIAT HA 00HOAMOMHble U MHO20AMOMHbLE.

OH OH

CH;

OH
OH | OH

OH
nMparannon
(TpexaToMHelR deHon)

0-Kpeson MHPOKATEXMH
(0QHOATOMHEIR deHon)  (OBYXaTOMHEBIA GeHon)
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Crpoenue. HemnoneneHHasi 3JIeKTpOHHAsi Iapa aroma KHCIOpOJAa BTITHMBAETCA B T-
AJICKTPOHHYIO CHCTEMY OeH30J1bHOTO KoJbIia (+M-3ddext rpynmsr OH):

Q{:} H

g\

OTO UPHUBOAMT K : a) YBEIMYCHHUIO OJIIEKTPOHHOW IUIOTHOCTH B oOpmo- W napa-
MOJIOKEHUSAX OEH30IHHOTO KOJIbIIa, 0) ocnadienuto cBszu O — H.

IIpoMbINUIEHHEIE U JIA00PATOPHEIE CIIOCOOLI MTOIYUEHUS (PEHOJIOB
1) Beimenenue u3 KaMeHHOYTOJIBHOW CMOJTBI.
2) M'unponus xmopOeH3ona:

Lp
C6H5 —Cl+NaOH —— C6H5 — OH + Na(Cl
3) Okucnenne u30nponuiaIdoeH30ma (Kymo.ia) KUCIOPOAOM BO3ayXa:
H,S0O,
CeHs — CH(CH3)2 +0; —— C¢Hs - OH + (CH3)2CO

Bonpoc Ne 3. XumMudeckue cBOWCTBA

1) ®enon — cnabas kucnora. [Ipu AelicTBUM Ha HETO MIETOYHBIX METAJIJIOB MJIH IEI0Yei
00pasyroTcs CONU — (heHosimbl:

C6H5 —OH + Na — C6H5 —ONa+ % HzT
CsHs — OH + NaOH — C¢Hs — ONa + H,O
2) Obpa3zoBaHue CIOKHBIX F3(PUPOB MO JEHCTBUEM XJIOPAHTHIPUIOB KUCIIOT:
Ce¢Hs — OH + CH3COCl — CsHsOCOCH; + HCl

3) Peakmuu 37eKTpOoQHUIBHOTO 3aMelleHuss B (eHoJe MPOTEKAT 3HAYUTEIHHO JIETde,
4YeM B ApOMATUYECKUX YIIIEBOAOPOAX.

a) bpomuposanue (c 6poMHOIT BOAOI) — KaueCTBEHHAs peakius Ha PEHOT

Br Br

+3Br;, —— + 3HBr

Br
2 4 B-TpubpamdieHon

0) HurpoBanue:
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OH OH

] 2N NO 2

+ 3HNO; —== + 3H,0

NO,
2 4 B-TpeHMTpodeHoN
(MMEPMHOEEA KMCHOTA)

B) Peaknus koHaeHcauu ¢ GOpMaIbICTHIOM:

OH OH OH
CH,0H CHy.
1 . CeHsOH
+ CHy O —= LR
CHaC —_— +. H,0

IoaukoHaeHcaus — peaknus o00pa3oBaHUS BBICOKOMOJIEKYJISIPHOTO COEIUHEHHUS
(mosMMepa) U3 MOHOMEPOB, COMPOBOXKIAIOMIASICS BBIACICHUEM HU3KOMOJIEKYISIPHOTO MPOAYKTA
(Bombl, cupta M 1p.). B peakuuyu MOJMKOHACHCAIIMM BCTYNAIOT COCAMHEHUS, COJeprKallue
(GYHKIIMOHATIBHBIE TPYIIIIHL.

[Tpumep. [onukonaencaus Gpenona ¢ GopManbIeruaoM:

OH OH OH
CHQ\ CHy.
+ (-1 CH,0 —= + h-1H50
_ 5C

n-2

OH

OH

ApoMaTHYECKUE CIUPTHI
Apomamuueckue cnupmul — IPOU3BOJHBIC APOMATHYECKUX YIIIEBOAOPOJOB, COACpKAILNE
THJIPOKCOrpynity B 00koBo# memnu. [IpocTeimii apoMaTuyecKuii COUPT — OeH3UN08bII:

CH,OH
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1.6. Jleknus Ne 6 (2 4yaca)

Tema: «Anpaerunbl 1 KeTOHBL. CTIOCOOBI MOTYUYEHUS U XUMUYECKHAE CBOWCTBAY

1.6.1. Bonpocsl JieKuuu:

1. Howmenkiarypa u usomepus.

2. Meroapl nOIyUYEHUS.

3. XuWMHUYECKHUE CBOWCTBA

4. ApomaTH4ecKue anbAeTu/Ibl U KETOHBI

1.6.2. KpaTkoe coaep:xaHue BOPOCOB.

HowmeHknatrypa u uzomepust

Kapbonunouvie coeounenus — COCIUHEHUS, MOJEKYJIBl KOTOPBIX  COJEpKaT

KapOOHUIIBHYIO TPYIITY:

ot -
M

C=0
/

ATOM yriiepoja B KapOOHHMIBHON IPYIIIE HAXOXUTCS B COCTOSHHUM Sp°-THOPUIH3ALMN 1
obpasyer 3 o-cBs3u (oaHa u3 HUX CBs3b C — O), KOTOpBIE pacmoiaraloTCsi B OJTHON TIOCKOCTH
non yrnom 120° gpyr k apyry. m-CBsizb oOpa3oBaHa p-3JIEKTPOHAMHM aTOMOB YIiepojaa
Kuciopona. aABodHas cBa3b C = O sABiseTCS COYETAHMEM G- W T-CBS3€; OHA CHJIBHO
HOJISIPU30BaHA 32 CUET CMELICHUS JIEKTPOHHOM MJIOTHOCTH T-CBSI3U K KUCIOPOy. XUMHUUECKas
AKTUBHOCTb KapOOHWIBbHBIX COETMHEHUI TeM BhIIIE, YeM OOJIbIIIE 3aps/] Ha aTOME YIiepoa.

Anvoecuobt R — CH = O — coenuHeHUs, B MOJIEKYJe KOTOPBIX KapOOHMIIbHAs Tpymmna
CBsI3aHA C YTJIEBOJOPOIHBIM PAJAUKAIOM U C aTOMOM BOJOPO/IA.

H3omepus; 1) yriaepogHoro ckeneTa; 2) MEeKKIacCOBast U30MEPHsI C KETOHAMMU.

Kemonvr — R — CO — R’ - coennuenus, B MOJIEKYyJIaX KOTOPBIX KapOOHWJIbHAS Tpyrma
CBsI3aHA C ABYMS YTJIEBOJOPOIHBIMU PaTUKATIAMHU.

H3zomepus: 1) uzomepust yriaepogHOTO CKeeTa; 2) U30MepHsl MOJ0KECHHS KapOOHMIBHOU
Ipynnsl; 3) MeXKIaccoBas H30MEPHsI C allbAETHIAMU.

MerTo/1bl ToNyYEHHUs.

1) OxucneHue NepBUYHBIX CIIUPTOB:
R-CH;-OH+CuO - R-CH=0+ Cu+ H,O

2) I'maponu3 qurajioreHaJIKaHOB:

R — CHCI, + 2NaOH — R — CH = O + 2NaCl + H,0

3) OkucieHne BTOPUYHBIX CITUPTOB.

4) 'maparauus aJIKUHOB.

5) AexapOoKuCIMPOBAHKE KATBITUEBBIX COJIEH KapOOHOBBIX KHUCIIOT:
(R-C0O0),Ca — CaCO3; +R-CO-R

6) 'uaponu3 aurasoreHasaHoB.

XUMHYECKUE CBOWCTBA.

1) Peaknus nyxreogpunvrozo npucoeounenus no npovinou cessu C = O.
a) [IpucoenuHenne UaHOBOJOPOAHON (CHHUIBHOMN) KUCIIOTBI:

KCH
E— CI—H + HCN —==F— <|3H—CN
OH

Ota peakiys UCIOIb3YETCs Ul YATMHEHUS YIIIepOAHOM e U MOJy4eHHUs OKCUKHUCIIOT.

6) IIpucoeaunenue coupToB ¢ 0Opa3o0BaHMEM alleTallel U noiyareraneid. [loryayemanu
— COGMHEHHUs, B KOTOPBIX aTOM YTJIepoJia CBSI3aH C THAPOKHUCIBHOW U amkokcmibHOU (- OR)
rpynnamu. Ayemanu — COEIUHEHUS, B KOTOPBIX aTOM YIJIEPOJA CBA3AH C JBYMs AIKOKCUIIbHBIMU
rpyniamu:
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0 g+ - + il - 1
G (i H.RCH OR
o LAy — e — = e
E '[-\\ +ROH=—= BP—HC N E—HC +H;O
H OR OR!
HDJIE.FEI[ET&]E AITETAIE

B) [Ipucoennaenune ruipocyinbUTOB.

H O H ©

I |l
FE—C+3—0p1; —R—C—5—0HNa

1l | |

O OH OH O

[Tonmy4yeHHbIE COEOMHEHUS HEPACTBOPUMBI B M30BITKE T'HIPOCYIbPHUTA. DTO CBOHCTBO
MCIIOJIb3YETCS ISl BBICIICHUS albACTUA0B U3 CMECEH.
r) [Ipucoenunenue peaktusa I puHbsApa Ja€T BTOPUUHBIE CIIUPTHI.

— L MgBr—=R—HC — O MeBr ——— = P—H —
\H E Ht_l ) MaEBr OBy E H{_| OH
R! B!

n) I'mapupoBanwue.
LiAlH,4

R-CHO+H; —— R-CH,-OH

1) Okucnenue. AnbIEruapl OYEHb JIETKO OKUCIAIOTCS B KapOOHOBBIE KUCIIOTHI MIIM HX
COJIM — ATO KaueCTBEHHAs peaklys Ha aJlbJIer U Ibl.

a) Peakmust «cepeOpsiHOTO 3epKaja» - OKHUCICHHE ajbJErHI0B aMMHAYHBIM PacTBOPOM
oKcuja cepedpa:

R — CHO + 2[Ag(NHj3),]OH — R — COONH4 + 2Ag| + 3NH3 + H,O

0) Oxucnenue runpoxcuaom meau (II).

R — CHO + 2Cu(OH); — R — COOH + Cu,0| + 2H,0

1) KeroHbl MeHee AaKTHUBHBI B PEAKIUSAX HYKICODUILHO20 NPUCOCOUHEHUs, YEM
QJTbJICTHIBI.

2) Ilpucoenmuenune peaktruBa [ puHBspa MPUBOIUT K 0OPa30BAHUIO TPETUUHBIX CITUPTOB.

3) Ilpu ruapupoBaHUN KETOHOB 00pa3yloTCsi BTOPHUHBIE CIIUPTHI.

4) KeToHbl OKHCISIIOTCS C OonbIMM TpyaoM W He pearupyroT ¢ [Ag(NH;3),]JOH u
Cu(OH)s.

ADOMaTI/I‘IeCKHG AJIBJACTUABI U KCTOHBI.

df-o

c =
~H CH=CH—C~

o]
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1.7. Jlekuust Ne 7 (2 yaca)
Tema: «KapOoHOBBIE KHCIOTHI: KiaccH(HKAIMsA, CIOCOOBI TOJYYCHHS, XUMHUYECKHE

CBOMCTBa)

1.7.1. Bonpocsl JieKum:

1. I3omepus u HoMeHkIaTypa. Kinaccudpukanus

2. MeToasl moay4eHus

3. XumMuueckue CBOMCTBA

4. CrnoxHble 3QUpHbI, raIOTeHaHTHIPUAbI, AHTUAPUABI, AMU]IbI KUCIIOT.
1.7.2. KpaTkoe coaep:kaHue BONPOCOB.

H3omepusa u HoMmenkiarypa. Kimaccudukarus
Kapbonosvie kuciomuvr — COeAMHEHHsI, MOJIEKYJIBI KOTOPBIX COAEPKAT KapOOKCUIBLHYIO

rpyny — COOH. Kap6okcunapHas Tpymnmna COCTOUT U3 KapOOHWIBHOW M THAPOKCHIBHOW TPYIIII,
KOTOPBIE OKa3bIBAIOT B3aMMHOE BIMAHUE APYT Ha Apyra:

Henonenennasi snekTpoHHas Mapa KUCJIOpOoJa B TUIPOKCUIBHOM Tpymme CMelleHa B

CTOpPOHY KapOoHWIbHOTO yriaepoaa (+M-addekr rpynnst OH). Oto ocnabnser csizp O — H
(YBENIMYHMBAET KUCIOTHBIE CBOMCTBA) M YMEHBIIACT YACTUYHBIH ITOJIOKUTEIFHBIN 3apsil Ha aTOMe

yriepoza (ocialiasieT akTHBHOCTh KapOOHMIIBHOM TPYIIIIBI).
KapOoHoBeie KuCHOTHI gensaTcs: 1) 1o  4YHWCIy KapOOKCHUJIBHBIX Tpymm — Ha
Mmonokapbonosvie, wim onHoocHoBHele (HCOOH — wmypasbunas, CH;COOH - ykcycHas,
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Cy17H35COOH — creapuHoBas u T.1.), Oukapbonogule, wnu npyxocHoBHsie (HOOC — COOH —
masenesas, HOOC — (CH;)s — COOH — agunuHOBas U T.1.); 2) IO CTPOSHUIO YTIIEBOJIOPOIHOTO
pagukana Ha anugamuueckue — HaceimeHnble, HeHacwimeHHsle (CH,=CH - COOH -
akpunoBas, C17H3;3COOH — onennoBas), apomamuueckue

COOH CH,

COOH
—COOH ~COOH
beHzofiHAA O-TONYHIOBAA pranesas
3) mo HamM4MIO APYruX (YHKIHOHAIBHBIX TPYII OKCUKUCIOMbL — COHEPIKAT

runpokcwibayto rpynny (CH; — CHOH — COOH — monouHast), okcokuciomel - COIEpKat
kapOooHmbHYyt0 rpymmy (CH; — CO — COOH — nupoBuHOTpaHas).

Hzomepusa: 1) yriiepoaHOro CcKeneTra; 2) MEXKIAccoBash H30MEpUS CO  CIOXHBIMU
aupamu.

MeTo/1bl noNyYEHHUS.

1) Oxucnenune anpneruaoB. B kadectBe oxuciauteneit npumenstorcs KMnOy4 u K,Cr,O7.

=0 10] 20
R~ —= R~

“H S

2) Ucnonw3oBanue peakmusa I punbsapa mo cxeme:

CO; H,0 20 i
RB—MgBr —= R—C—0—MeBr ——= R-CO + MgOHBr
Il - i

L OH
A}

3) I'mapoan3 rasoreHo3aMeleHHbIX YIIIEBOJOPOI0B, COAECPKAILNX TPU aTOMA TrajoreHa y
OJIHOTO aToMa yIJIepoJa:

€1 NaoH OH -H0
R‘Y{Z‘l —== R— E‘.i OH ——= R-CO0OH

XHWMHYECKUE CBOMCTBA.

1) Kucnornele cBoiicTBa:

RCOOH « RCOO + H'

KapOoHOBBIE KHUCIOTHI pearupyroT C aKTHBHBIMH METAIJIAMH, OCHOBHBIMH OKCHIaMH,
OCHOBAHUSIMU U COJISIMHU CIAOBIX KUCIIOT:

2RCOOH + Mg = (RCOO),Mg + H»1

2RCOOH + CaO = (RCO0),Ca + H,0O

RCOOH + NaOH = RCOONa + H,O

RCOOH + NaHCO; = RCOONa + H,O + CO?

1) OG6pazoBanue (HyHKIMOHAIBHBIX POU3BOAHBIX
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70

B-C~
~0OH
\LP;D; \LP{'IS \LNHg LRI OH
\
L #0 20 L #0 L0
R—C - R~ R—C RC
;{_} 01 ™~ NH; 0O—F
R—C
=0
AHIHAPHITE ENopaHTHOpHOE AMHIEL CHOEHEE 2QHPH

Bce (¢yHKIMOHANBHBIE TPOW3BOAHBIC JIETKO THAPOJIHM3YIOTCS ¢ 00pa3oBaHWEM WCXOIHOM
KHUCTIOTHI.

3) TanoreHupoBanme B TPHUCYTCTBHH KpacHoro d¢ocdopa ¢ oOpa3oBaHHEM 0O-
raJIOT€HO3aMeIICHHBIX KUCIIOT:

Py

CH; - CH, — COOH + Br, — CH; — CHBr — COOH + HBr

a-I"anoreHo3ameneHHbIe KUCIOTH — 00Jiee CHIIbHBIE KUCIIOTHI, 4eM KapOOHOBBIE, 32 CUET
I->ddekra aToma ramoreHa.

CraoxHble 3OUPHL, TATOTCHAHTHJIPHJIBI, AHTHIPHUJIBI, AMHJIBI KHCIOT

CnooicHvle 3¢hupvl — TPOU3BOTHBIC KAPOOHOBBIX KUCIIOT, Y KOTOPBIX aTOM BOJOPO/Ia B
KapOOKCUIILHOM TPYIIIE 3aMelIeH Ha yriIeBoA0poaHbIN paaukan. O6mas popmyna R — CO - O —

R.
Ilonyuenue._1. B3aumoaeiicTBre CIIUPTOB M KUCTIOT (PEaKLust dmepugpuxayuir):
H,S0O,4
R-CO-OH+H-OR e —-R-CO-0-R +H0

2. PeaKLII/ISI XJIOpaHFI/I,Z[pI/I,Z[OB KHCJIOT C aJIKOIroJiATaMU HICJIOYHBIX METAJIJIOB:

R-CO-Cl+Na-OR - —R-CO-0-R +NaCl

Xumuueckue ceoticmea. 1. 'unponus nox gedcTBUEM BOIbI — oOpaTuMas peakuus. J{is
CMCIIICHUA paBHOBeCI/IH BHpaBO I/ICHOJ’IBS}’IOT ICJI04Yn:

R-CO-0O-R'+H,0 5 R-CO-0OH+H-O0R,

R-CO-0-R +NaOH — R — COONa + R’ — OH

2. Boccra"oBienue:

LiAlH,
R-CO-0O-R'+4[H] --—-— R—-CH,-OH +R’-OH

Kupbi — BelecTBa paCTUTEIBHOTO U )KUBOTHOT'O IMTPOUCX0KICHHUSI, COCTOSIIINE U3 cMece
TPUTIUIIEPUIOB — CIIOKHBIX A()UPOB TIIULIEPUHA U BBICIIUX KUPHBIX KUCIOT. O6mmas hopmymna
TPUTIIULIEPUIOB:

CH,>O-CO-R4
I
(’?H— 0-COR,
CHz—O_CO"R3
Ry, Ry, R3 — pagukaiisl BBICIINX KUPHBIX KHACIIOT.
Kupsi, 06pazoBaHHbIE MPEIETHHBIMI KUCIOTaMH, - TBEPbIC BEIIECTBA, a
HETIPEIEIbHBIMU — KHJIKKE. BCe )KUPBI IUNI0X0 paCTBOPUMBI B BOJIE, XOPOLIO PACTBOPUMEI B
OPraHUYECKUX PACTBOPUTEIAX.

Xumuueckue ceoticmea. 1. 'maponus: oOpaTuMsblil O[] 1eHCTBUEM BOJIBI WIIN
HEOOpaTUMBIH MO/ IEHCTBUEM IeToueH (omblienue).

21



?Hz—O-CO -R (Ing—O'-OH
CH—O-CO-R +3 NaOH —= C’H—O-—OH + 3RCOONa
I
CH,—O0-CO—R CH,—O-OH
[Tpu menoyHoM rusiposan3e o0pa3yroTcs COJIM BBICIINUX )KUPHBIX KUCIIOT, Ha3bIBa€MbIe
MbLIAMU.

2. 'maporenusanus >KMpOB — MPUCOEANHEHUE BOJAOPO/Ia K OCTaTKaM HETPeIeIbHbIX
KHCJIOT, BXOJSIIUX B COCTaB KUPOB. [Ipu 3TOM KUPBI U3 KUJIKUX MIPEBPAIIAIOTCS B TBEPIbIE:

IC:HQ—O'CO—C17H33 PHZ_O‘—'.CO—C17H35

(’:I—I— O—CO-C17H33 + 3H, — (I:I_I_ O'_'.CO—C17H35

CH,—0O—CO- C7H33 CH>—O-CO—C7H35
TpuoneaT rnvuepuHa ToucTeapaT rmvuepuHa

1.8. Jleknus Ne 8 (2 yaca)

Tema: «YrineBonbl. Monocaxapunbl. Kinaccudukarmus, XMMHIECKHUE CBOMCTBA»
1.8.1. Bonpocsl Jiekunu:

1. Knaccudukanus u cTpoeHHE.

2. Monocaxapuabl. Anba03bl. 3omepus.

3. Iuknuueckue GopMbl MOHOCAXapHUI0B. TayToMepus

4. CaoiicTBa MOHOCAXapUI0B

1.8.2. KpaTkoe coaep:kaHue BONPOCOB.

Knaccugukanus u crpoerue

Crpoenne mMoHocaxapuaoB. CTpoeHHE MPOCTEHIINX OKCHAIBACTHIIOB U OKCUKETOHOB C
JIBYMs U TpeMs aTOMaMU yIJIepoJa BBITEKAET HENOCPEACTBEHHO M3 MX CBOWCTB M CHOCOOOB
o0pa3oBaHUs. YCTaHOBUTH CTPOEHHE JaXke MPOCTHIX YIJIEBOAOB, T. €. OKCHAJbJAETHJIOB H
OKCHKETOHOB, COJEPKAaIllUX B MOJIEKYJe 4YeTblpe U OOjbllleé aTOMOB YIJIEpOJa, MPEACTABUIIO
3HAYUTEIBHO OoJiee TPYIHYIO 3a7ady. MHOTOJIETHHE HCCIEIOBaHHUS CTPOCHUS YIJICBOJOB
[IOKa3aJld, 4TO MPOCThIE YIVIEBOABI WIM caxapa, MPeICTaBIAIOT COOOW B KPHUCTAIIMYECKOM
UH/IUBUYAIbHOM COCTOSIHUM BHYTPEHHUE LUKIMYECKHE IOJyalleTald MHOTOaTOMHBIX
QIBJETUAO0- WM KETOHOCHUPTOB. B pacTBopax 3TM nukindeckue (OpMbI HAXOAATCA B
COCTOSIHUM DPaBHOBECHS CO CBOMMH HELUMKIMYECKUMH (OpMaMHu, HMMEIOUIMMH CTPOCHHE
HACTOSIIIUX MHOTOATOMHBIX aJIbJETH10- WK KETOHOCIIUPTOB.

Anpnerugabie (KeTOHHBIE) (GOpMYIbl MOHOcaxapuaoB. IlepBbie cBeIEeHHS O CTPOCHHU
yrieBooB ObuTH moy4deHbl B 1860 1. bepreno. Ha ocHoBanum ¢akra oOpa3oBaHus TIIOKO30M
C6H1206 cnoxHbIX 3(UpPOB INMpH HAarpeBaHUM €€ C OpraHu4YecKuMHU KucioTamu bepreno
3aKJIIOYMJI, YTO TJIFOKO03a SBJISETCS MHOTOATOMHBIM CIIUPTOM.

B 1869 r. A. A. Koun nmokasaj, 4To Ipy MOYTH KOJIMYECTBEHHO MPOTEKAIOLIEH peakluu
TJIFOKO3bI C XJIOPUCTBIM alleTUIIOM B MOJIEKYITY TJIFOKO3bl BCTYNAIOT YETHIPE All€THUIIbHBIE MPYIIIIBI
U OJMH aTOM XJIOpa Ha MECTO, OYEBHUHO, MATH THAPOKCUIIBHBIX TPYII, T. €. TJII0K03a JI0JKHA
Obu1a ObI OBITH MATHATOMHBIM CHMPTOM. [IoCKONIBKY INIFOKO3a 001aJaeT BOCCTaHABIMBAIOLIIMMHU
CBOWCTBAMH M CIIOCOOHA OKHUCISATHCS B KHCIOTY C TEM K€ YUCIOM YITIEPOAHBIX aTOMOB, MOYKHO
ObUIO yMaTh, YTO ILECTONH aTOM KHCIOpOJa B IUIIOKO3€ BXOJMT B albpAeruaHylo rpymnmy. Ha
OCHOBAHMHU 3TOTO JUIs TIIOKO3bI Obl1a mpenoxena (A. baitep, @urtur, 1870—1871) ¢opmyna
HATHATOMHOTO aJIbJETH0CIUPTA!

H
CHE{OH]—CH(OH]—CH{OH}-—vCH(OH‘j#CH{OH]—C<
0

Bonpoc Ne 2. Monocaxapuasl. Anpno3bl. M3oMepus
Monocaxapuabsl COAEpKaT ACUMMETPUUYECKHE YTIEPOJIHBIE aTOMBI: TETPO3bl — JBa
ACUMMETPUYECKHUX YIIIEPOAHBIX aTOMa, MIEHTO3bl — TPH, TEKCO3bI — 4eThIpe. biarogapst atomy
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y MOHOCaxXxapuJ0B MBI BCTpeuaeM OOJBIIOE YHCIO CTEPEOM30MEPOB, KOTOpBIE YAOOHO
n300pakarb, TOJB3YSICh MPOCKUIUOHHBIMH  (opmymamu O. Dwumepa. VYmnpoimeHHOE
MPOSKIIMOHHOE H300paKEHUE YIJIIEPOJHOTO CKelleTa MOJEKYIbl TeKCO3bl (C YeThIPhMS
ACUMMETPHUYECKUMH aToMaMu yriepoja) mano Ha puc. 40. Jlna anpaorekcos3bl, UMEIOIIeH
YeThIpe aCHMMETPUYECKHX aToMa yriepoj]ia, YUCIO CTEPEOM30MEPOB, B coriacuu ¢ (hopmynoit
N=2n, Oynet paBHO 24= 16 (OAHUM U3 HUX SBJISICTCS TMPUPOAHAS TIIIOK03a). Y albJA0reKco3 (Tak
)K€ KaKk M Yy KETOreKco3) IOJIOBHHA ONTHYECKU JESTENIbHBIX CTEPEOM30OMEPOB SIBISETCA
AQHTHUIIOZAMU JAPYTOH MOJOBUHBL. TakuMm oOpa3zoM, 16 crepeon3ome poB allbIOTEKCO3 00pa3yroT 8
nap aHTUIOJOB, MOJOOHO TOMY Kak 4 CTEpPeOM30MEepa CHCTEMBI C JBYMS aCHMMETPUYECKHMU
aTomMamMu 00pasyroT 2 mapbl aHTuUNoaoB. Hampumep, mpupomHoil D-ritoko3e COOTBETCTBYET
CUHTCTHNYCCKHN HOJIy‘-IGHHBIﬁ AHTUIIO:

CHO CHO
H—(I:*_OH ' Ho-_cl:*—H
HO—&*—H H— (gji OH
H—(]::OH HO— & 11
H- & oH HO_ &1

ciszoH (}IH2OH
D-raoxosa L-raioxkoza

[Muknuyeckue Gopmbl MoHOcaxapuaoB. Tayromepus

[Mupano3st u ¢ypano3sl. Co BpemeH pabor Tomnenca, u o0coOeHHO TmoOcCIe
dbopMyIUpOBaHUS ~TEOPUU  HampsokeHust  baifepa, s IUKIWYECKUX — IMOJyareTaiei
MOHOCaxapuaoB IMPUHUMAINU CYHICCTBOBAHUC TMIATUYICHHOTO 6YTI/IJIGHOKCI/II[HOFO, uiun v-
OKHCHOTO KOJIbIIa.

CunTanocs, 4To 3/1€Ch IPOSBIAETCS MIOCTYIUpPYyEMasi TEOPUEN HAPSHKEHUS JIETKOCTh
00pa3oBaHus MATHUYICHHBIX LIMKIIOB; B KaYeCTBE KOCBEHHOT'O MOATBEPKACHUS MPUBOAUIN TOT
(baKT, 4TO, HAITPUMCD, JTAKTOHBI AJIbJIOHOBBIX KUCIIOT ABJIAKOTCA Y-JIAKTOHAMM!
CHg(OH)—CH(OH)—CH—CH(OH)—CH(OH)—C=0

Ny
LV

B 20-x romax Hamiero BeKa BO3HUKIM COMHEHHS B TPaBUIBLHOCTH (OpMyI ¢
NATUWICHHBIMU IUKJIamMu. MccnepoBanusi, npoBeneHHbie B 1925—1930 rr., mokaszanu, 4TO
MOHOcCaxapuabl (TJIFOKO3a, MaHHO3a, TallakTo3a W JAp.) OOBIYHO CcoAepKaT He TMATH-, a
[IeCTHYICHHEIC KOJIbIIA.

Xeyopc pazpaboTtain CleIyrIIUid METOJI ONpPEeTICHHUs CTPOCHHUS Kojblla. B Momekyne
MOHOCaxapuja, Halmpumep TJIIOKO3bl, 3aMEIIAal0T BO BCEX THUIPOKCHIBHBIX TpPyMHIax aTOMBbI
Bonopozna Ha MCTUJIbHBIC prnHH. HOHy‘IGHHOG IICHTaAMCTHUJIBHOC HpOI/I3BOI[HOG FI/II[pOJII/IByIOT
pazbaBiieHHON KUCTOTOU. [Ipu 3TOM THAPOIM3YETCS TOJBKO METOKCHJIBHASI TPYIIa y TEPBOTO
aroMa yriepoja, TOrJa KaK METOKCHIIBHBIC TIPYIIBl Y OCTAJIbHBIX YIJIEPOAHBIX aTOMOB,
CBSI3aHHBIE TIO THUITY MPOCTHIX 3(HUPOB, B ITUX YCIOBUSIX HE THAPOJU3YIOTCSA. M3 MPOIyKTOB
OKHCJICHUS MOJIYYEHHOM TETPaMETHITIIIOKO3bl a30THOM KHCIOTOM BBIJEIEHA B BHJAEC AUAMUIA

TPUMETOKCHUIITyTapoBasi KHCJIOTa (OJMH U3 €€ H30MEPOB — KCHUIOTPUMETOKCHITYTapoBas
KHUCJIOTA):
H—C—OCH, H—C—OH
1
~ ~
~ ~
\\ \\ WCOOH
H—C—OCH, 1 H—?wOCHs { H—C—OCH,
| !
CH,O—C—H O —s CH,O—C—H O — > CH,0—C—H
] I |
H—C—ocH, H—C—OCH, H—C—OCH,
[ I |
et | H-—(1: ] . sCOOH
|
CH,—OCH, CH,—OCH,
NedTaMeTHAT JIOKO3a TEeTpaMeTHArJIoKOo3a HCHJIOTPHMETOKCH-

Ay TapoBas KHCJOTa
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MoHocaxapuabl, BXOJSIIME B COCTAaB HEKOTOPBIX IOJIMCAXapuaoB, OOJIAAAI0T MHOT/A
IATUWICHHBIMUA LUKJIaMu. Tak, HanmpuMmep, B COCTAB TPOCTHUKOBOIO €axapa, a TAK)KE B COCTaB
noJrcaxapuaa UHYJIMHA OCTaTOK (PYKTO3bI BXOAUT C MATHUIICHHBIM, Y-OKUCHBIM, LIUKIIOM.

B BOgHBIX pacTBOpax MOHOCAaXapHIOB HE OOHApYKEHO TayTOMEpPHBIX (GOpM C Tpex-,
YeTblpeX- WIA CEMHWICHHBIMH LUKIaMU (T. €. o- U [- WIM €-OKUCHBIX (POpM), XOTS B
CHELHAIbHBIX YCIOBUAX IPOU3BOAHBIE ATUX (POPM MOTYT OBITH ITOJYUYEHBI.

OxucHble (OpMBI MOHOCAXapHIOB C MOJHBIM IPABOM MOKHO pPaccMaTpUBaTh Kak
IIPOU3BOJHBIC TETEPOLUKINYECKUX COCINHEHUN: IECTUWICHHBIE — KaK IIPOU3BOJHBIC TUPAHA,
a MATUYWICHHBIE — KaK MPOU3BOJHbIE (pypaHa, TOUHEEe KaK MPOU3BOJHBIC TETPArHAPONUpaHa U

terparuapodypana:
CH, -

H, /\CH

’]
HBC\ /CH,,
0

TeTpParugponypan

CHOH

3

SN
HOHC*  4CHOH
HOHC, ;CH—CH,0H
N s

é-oKkHcHas diopMma
aJabJa0reKcosbl

CHOH

4

N
HOHC/“ 5(!3H0H
[
HOCH, —(HO)C2 CH,
: \O/

é-oxHcHas GopMa
KETOreKcoabl

HyC—CH,
H,C CH,
\\ 7
o]
Terparuapodypan
HOHC—CHOH
HOHC +CH—CH(OH)—CH,OH
N, 5 8
~ 7
[of

y-0KHcHas dopma
aJIBbIOreKCOo3hl

HOH('_:,‘—-CHOH
3 4

HOCH,—(HO)C? 5CH—CH,OH
1 ~ / 8

NS
o]

Y-OKHCHas ¢opma
KeTOTeKCOo3bl

Xeyopc TOpeIoKWI A MOHOCAaxXapuJI0B HOBYIO HOMEHKJIATypy M HOBBIM cHoco0
YCIOBHOTO TEPCIEKTUBHOTO H300paXEHUS CTPYKTYp, OYEHb HArJsIHO IOKAa3bIBAIOLIHIA
B3aMMHOE IPOCTPAHCTBEHHOE PACIIOI0KEHUE THAPOKCHIIBHBIX TPYIII:

CH,0H - : "CH,0H .
1A Al
OH H HIH, yTIpOLIEHHOy
HO ém—-+ OH‘

[To nHomenknarype Xeyopca, 0-OKMCHBIE (POPMBI T€KCO3 HA3bIBAIOT MHUPAHO3aMH, a Y-
OKHCHBIE — (ypaHO3aMH, JOOABIsS K 3TUM Ha3BaHUSM HAYaJbHBIC CIIOTH OOBIYHOTO HAa3BaHUS
MoHOcaxapuaa. Takum oOpa3om, Hampumep, MpaBOBpallarolias TIOKO3a MOJy4yaeT Ha3BaHUE
riokonupano3el. O0bIYHAsT PpyKTO3a (C O-OKHCHBIM KOJIBIIOM) Ha3bIBAETCS (PPYKTOMHPAHO30I;
dbopma ke (PpyKTO3bl (C Y-OKHCHBIM KOJIBIIOM), BXOZSINAs B COCTaB TPOCTHUKOBOTO caxapa,
Oyzer Ha3bIBaThCS PPyKTODHYpaHO30H.

CBoiicTBa MOHOCAaXapUa0B

1. Oxkucnenue. OKCUaIBIAETUIBI U MOHO3bI JIETKO OKHUCHSIOTCS, MPUYEM B 3aBUCUMOCTH
OT YCJIOBUU TONY4alOTCsl BeChbMa pPa3HOOOpa3Hble MPOAYKTHI OKHUCIEHHS. OCTOPOXHBIM
OKHCJIEHUEM OKCHAJIbJIETUI0B MOKHO MOTYYUTh OJHOOCHOBHBIE OKCUKHUCIIOTHI C TEM K€ YHCIIOM
aTOMOB YyTJIEpO/ia; U3 ajb/A03 MOJIy4aloTCs albJA0HOBBIE KUCIOTHI.

Jlis Toy4eHus ambJOHOBBIX KHCIOT OKUCICHHE albJ03 OOBIYHO MPOBOJSAT B KHCIIOM
cpene XJopoM, OpOMOM, THIIOXJOPUTOM, pa30aBiIeHHOW a30THOM kucioToil. Ilpm OGoiee
DHEPIUYHOM OKHUCJICHMM ajbJ03, HAIPUMEP KOHLEHTPUPOBAHHOM a30THOM KUCIOTOH, IIOMHMO
aNbJIETUIHON TpYINIbl, OKUCISETCS IepBUYHAS CHOUPTOBas U O0pa3yloTcs JIBYXOCHOBHbBIE
OKCUKHUCIIOTHI, TaK HAa3bIBAEMbIC CaxXxapHbIe KUCIOTHI. [IpoaykTamMu OKUCIIEHUS allbJI03 SBISIOTCS
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TAaK)KE€ YPOHOBBIE KHCJIOTBHI, HaIpuMep TJIOKYpPOHOBas, OOpa3ylomascs U3 TJIIOKO3bI,
rajJjakTypoHOBass — M3 rajakTo3sl U T. A. [Ipm 00pa3oBaHMM YPOHOBBIX KHCIOT OKHCISETCS
NEPBUYHBIN CHUPTOBBIA THUAPOKCHI ajbJ03bl M B KOHIE IeMH oOpaszyercs KapOOKCHIIbHAs
rpymnmna, Torjga Kak ajabJAeruiHas rpymmna ocTaeTcsl HEM3MEHEHHOM:

HOCH,—(CHOH),—CHO

anpnosa

|
v v v
HOCH,(CHOH),COOH ——> HOOC(CHOH),COOH «—— HOOC(CHOH),CHO
aJBA0HOBEAA KHCJIOTA caxapuaﬂ KHCJA0TAa }"DOFIOB&F’ HHCNOTA

2. BoccranoBnenne. OCTOPOXHOE BOCCTAaHOBJIEHHE OKCHAJIBACTHIOB, OKCHKETOHOB U
MOHO3 BCICT K HOHy‘IeHI/IIO COOTBGTCTBYIOH_II/IX MHOTI'OQTOMHBIX CHI/IpTOB, B TOM YHUCJIC (I/I3
MOHO3) TETPUTOB, IEHTUTOB, TEKCUTOB U TIP.

3. HpI/ICOGI[I/IHeHI/Ie CHHHHBHOﬁ KUCJIOTHI. OKCI/IaJII:,Z[GI‘I/I,Z[BI, OKCHUKETOHBI W MOHO3ELI
MIPUCOCIUHSIOT CHHUJIBHYIO KUCIIOTY, 00pa3yst HUTPUJIbI BBICIITUX TIIFOKOHOBBIX KHCJIOT:

+HCN
CH,(OH)—(CHOH);—CHO ——— CH,(OH)—(CHOH),—CH{OH)—CN
4. 3aMellleHHe AaTOMOB BOAOPOJA THAPOKCUIIBHBIX TPYIMIL. [IpucyrcrBue

THAPOKCWIIBHBIX ~TPYII B  MOJEKYJIax MOHO3 OOHapyKHBAeTCs COOTBETCTBYIOIIUMU
TUTTUYECKUMU PEaKLIUSIMU:

a) Ilpu geiicTBuM 1Ienoveit U naxke MpU AEUCTBUM OKHUCIIOB TSKEIBIX METAIOB JIETKO
MOJTy4al0TCs MPOU3BOIHBIE MOHOCAXAapHUOB TUIIA AJIKOTOJISITOB, Ha3bIBAEMbIE caxapaTaMH.

0) JlelictBueM Ha MOHO3BI AHTHUIPUIOB KHCIOT MOXET OBITh MOJIYYEH PSJ CIOKHBIX
3¢UpoB MOHO3, BIUIOTH [0 TMOJHOTO 3(dupa, B KOTOPOM aToOMbl BOAOpPOJa BO BCeX
TUAPOKCWIBHBIX TpyNMax 3aMelieHbl Ha KHUCIOTHble ocTaTku. Hampumep, npu mogHoM
aleTUIIMPOBAHUHM TEKCO3 MOTYT OBITh MmojydeHbl mneHrtaanermirekco3sl CO6H70(OCOCH3)S.
[Tomo6HO TIMKO3UIaM, MMEHTAAIETHIITEKCO3bI CYIIECTBYIOT B JIBYX CTEPEOM30MEPHBIX (opmax
(o- u B-), Hampumep:

CH,0Ac CH,0Ac

Ac=CH,~CO-=

H OAc,

B) ATOMBI BOJOpOAAa B THUAPOKCUJIBHBIX TPYIIAaX MOHO3 MOTYT OBITh 3aMelleHBI
YIIIEBOAOPOAHBIMM paauKanamu. Tak, Hampumep, IpU JAEHUCTBUM METWIMPYIOLUIUX arcHTOB
[(CH3)2S504; CH3J] 3amerieHne MOKET MTPOU3ONTH BO BCEX ITSITH THIPOKCUIIAX TITFOKO3BI

CH,0—CH, '

1.9. Jleknus Ne 9 (2 yaca)

Tema: «YrneBoasl: Jlucaxapuasl. BoccTaHaBiauBaromyue W HEBOCCTAHABIMBAIOLINE
Jucaxapubi»

1.9.1. Bonpocsl Jekuuun
1. Jucaxapuibt
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2. Ionucaxapu bt

1.9.2. KpaTkoe coaep:kaHue BOPOCOB

Jlucaxapuibl

Caxapo3a(TpOCTHUKOBBIM ~caxap, CBEKJIOBHYHBIA caxap, OOBIKHOBCHHBIM caxap)
aBisieTcs  2-(Q-TIIIOKONUpano3uao)-p-ppykropypanozuaom. CTpoeHue caxapo3bl H3ydaloch
BeChMa JJIMTEIbHOE BpeMs, MpuUyeM Haubosiee CYIEeCTBEHHBIE CBEJIECHUS IMOJIyY€Hbl METOAO0M
METHINPOBAHMSL.

I[Ipu ruaponmse okramerwmwicaxapo3sl (I) momydensr Tterpamerunrimokoza (1) u
terpametwidppykro3a (IIl), 9To moATBEpKAAET MPHUHAUICKHOCTH Caxapo3bl K JIUcCaXapuaam
rpynmbl  Tperaynio3bl.  [lomydennass — terpamermnrmookoza  (II)  okasamace  2,3,4,6-
TETPAMETHITTIOKOMTMPAHO30H, TaK KakK IMPH OKHUCICHWHM OHA JaBajia TPUMETOKCUTIYTapOBYIO
kucnory (IV), a mnpu ee MeTUIUPOBAHWMU TOJAy4alCid TETPAMETUIMETUITIIIOKO3UI,
TOXKJIECTBEHHBIA MOJIy4aeMOMY MpPH METUIHUPOBAHUU OOBIYHOTO O-METHIITITIOKOMHPAHO3UIA.
Terpamermndpykroza (III) oxazamace 1,3,4,6-terpamerundpykTodypaHo30i, Tak Kak MpU
Pa3IUYHBIX YCIOBUSX OKHCJICHHS OHA JlaBaja Y-IAKTOH TPUMETOKCUKCHIOHOBOU KUCTOTHI (V) H
JTUMETUIIBUHHYIO KucioTy (V)

CH,OCH,
H H CH,OH,C o H -
—
o H  CHO
CH O¥ CH,OCH,
H OCH, ocH, H’
1
o
CH;;OH,C H
H  CHs0
HO CH,OCH,

OCH, H
]

Tlonucaxapuasl.

Ionucaxapuabl (er1uxansvl) — 3TO MOJICKYJBI TTOJMMEPHBIX YIJIEBOJIOB, COSAMHEHHBIX JUTHHHOU
[ENOYKOH MOHOCAXapHIHBIX OCTAaTKOB, OOBEIUHEHHBIE BMECTE TIUKO3UTHOW CBS3BIO, a TpHU
TUJPOJIN3E CTAHOBATCS COCTAaBHOM YAacThI0 MOHOCAXapUIIOB WM ojJurocaxapuaoB. OHU
BBICTPANBAIOTCS OO JHMHEWHOW B CTPYKTypHOH (opme, mubo pasBerBieHHOU. [Ipumepamu
MOTYT CIYKHTh PE3EPBHBIC MOJUCAXAPUJIBI, TAKUE KaK Kpaxmasl U TJIMKOT€H M CTPYKTYpPHBIE
MOJIMCAXapU bl — LEJUTI0N03a U XUTHH.

[Tonucaxapuapl yamie BCEro HEOJHOPOJHBI, COCTOST M3 CMECH HEMPOYHBIX MOBTOPSIIOUIUXCS
OCTaTKOB. B 3aBUCHMOCTH OT CTPYKTYpbl Y 3THUX MAaKpOMOJIEKYJ MOTYT OBITh pPa3IUyHbIC
CBOMCTBAa B 3aBUCHMOCTH OT WX MOHOCAXapHIHBIX OJIOYHBIX MOJeKyld. OHH MOTryT OBITh
amopdHble WIM Jaxe HepacTBopuMbl B Boje. Korma B monucaxapuae HaxoAsTcs Bce
MOHOCAaxapuabl OJHOTO THIA, MOJUCAXapUJ HA3bIBACTCS  2OMONOAUCAXAPUOOM  WJIH
20MO2TUKAHOM, HO KOTJa MPUCYTCTBYET OOJIbIIE OJHOTO THUIIA MOHOCAXapHUJIOB, UX Ha3bIBAIOT
2emeponoIUCaxapuoamy Uit 2emepociuKanamu.
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1.10. Jlexnus Ne 10 (2 yaca)

Tema: «AMUHBL: anupaTHIECKUE U APOMATUICCKUE)
1.10.1. Bonipocsl Jexkuum:

1. Knaccudukanus, HOMEHKIATYpa, H30MEPHS

2. CnocoObl oTy4eHust

3. XuMuueckue CBOMCTBa

4. ApomaTuyeckue aMUHbI

5. AmuHOKHCIOTHL benku

1.10.2. KpaTkoe coaep:kaHue BOIPOCOB
Krnaccudukanus, HOMEHKIATypa, H30MepHs

AMMHBI — IIPOU3BOJAHBIC aMMHAKad, B KOTOPOM aTOMblI BOJOpOJa 3aMCIICHBI Ha
YIrJIICBOAOPOAHBIC pPadWUKaAJIbI. AMUHBI ACIATCA Ha MNCPBUYHBIC, BTOPHUYHBLIC W TPCTHUYHLIC B
3aBUCUMOCTH OT TOI'0, CKOJIBKO aTOMOB BOJOpO/Ja 3aMCIICHO Ha paJuKaJlbl:

!
R—NHj; R—NH-F’ R—1|~:J—-R
Ir
F:
HEpBHT-IHHE BTOpH‘IHHE TPETH"IHBIE!
AlMHHEI AMHHEL AMHHEI

B 3aBucuMocTH OT mpUPOABl pagvKaza aMHHBI MOTYT OBITh anu(paTUIECKUMHU,
HUKINYECKUMH, aDOMaTHYECKIMH.

Wzomepus. 1) uzomepust yraepogHoro ckenera (HaumHas ¢ C4HoNH»); 2) uzomepus
MOJIOXKEHUsT aMuHOTpyNTibl (HaunHas ¢ C3H7NH,).

CrocoObI MOJTYYeHUS.

1. HarpeBaHue aJIKUITaIOT€HUA0B C aMMHUAKOM:

NH; + CH3Cl — [CH3NH;3]Cl + NH3 — CH3NH; + NH4Cl;

CH3NH; + CH;Cl — [(CH3),NH;]Cl + NH3 — (CHj3),NH + NH4Cl;

(CH3)2NH + CH3C1 - [(CH3)3NH2]C1 + NH3 - (CH3)3N + NH4C1

2. IlepBuuHbIC aMUHBI TTOJIY4alOT BOCCTAHOBIICHUEM HUTPOCOCTUHEHUI:

LiAlH4
R -NO; —— R -NH;

XUMHYECKUE CBOWCTBA.

1. OcHoBHBIE CBOWCTBA. Anudarnyeckue aMUHBI - OOJiee CHUIIbHBIC OCHOBAaHHS, YeM
adMMUaAK, MOCKOJIbKY NPCACIBHLIC paJUuKaJIbl YBCIUYHUBAIOT JJICKTPOHHYIO IIJIOTHOCTH HA aTOMC
a3zoTa. B BOJHBIX pacTBOpax aMHHOB Cpefa IIeloYyHasl:

R —NH, + H,0 < [R —NH;]" + OH

AMUHBI pearupyror ¢ KUCJI0TaMu, 00pa3ys COJu:

CH;NH, + H,S0,4 — [CH3NH;3]'HSOy,
2CH;NH, + H,SO,4 — [CH3NH3],"S0,>.

Conu amunos — TBEpJIble BEILIECTBA, XOPOILO pacTBOpUMBIE B Boje. Lllenoun BbITECHSIOT
U3 HUX aMUHBI:

[CH3;NH;3]"Cl" + NaOH — CH;3NH,?1 + NaCl + H,0.
2. 'openue:
4C,HsNH, + 150, = 8CO, + 2N, + 14H,0
3. Peakiuu ¢ a30TUCTON KUCIIOTOM.
a) [lepBuuHbIC aMUHBI IPEBPAILIAIOTCS B CIUPTHL:
R —NH; + NaNO; + HCl - R — OH + N1 + NaCl + H,O
0) BropuuHbie aMUHBI JAIOT HUTPO30COSIMHECHHSI — BEIIECTBA C XaPAKTEPHBIM 3aMaXoM:
R —NH; + NaNO, + HCl —» R;N —N=0 + NaCl + H,0O
B) TPETHUYHbBIE AMUHBI C A30TUCTON KUCIIOTON HE B3aUMOJIEHCTBYIOT.
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ApoMaTHYeCKHE aMUHBI

Anunimn CqHsNH, — npocTeiimmii apoMaTH4ecKuii aMuH.

Crpoenue. HemonmeneHHas »JIGKTpOHHash Tlapa aromMa a3oTa BTATUBACTCS B T-
3JIEKTPOHHYIO CHCTEMY O€H30JIbHOTO KoJblia (+M-3¢gdekT rpymnms — NH»):

QNHz

-G\

Br; + Br Br Br

OTO NPUBOAMT K: ) YBEIMUEHUIO 3JIEKTPOHHOH IJIOTHOCTU B Opmo- U NApa-NOJIOKEHUIX
OEH30JIbHOTO KOJIbI[a, 0) YMEHBIIEHHUIO IEKTPOHHON MJIOTHOCTH Ha aTOME a30Ta M 0CIalJIeHUI0
OCHOBHBIX CBOMCTB.

[onyyenue. BoccTanoBieHre HUTPOOEH301a KeNe30M B KUCIIOHN cpejie:

CeHsNO, + 6[H] — CsHsNH, + 2H,0
XuMHYecKre CBOMCTBA. 1. AHMINH — OoJiee c1aboe OCHOBAHHE, YEM aMMHUAK.
CsHsNH, + HCl — [C4HsNH;3]" CI
XJIOpU (heHUIIAMMOHUS

2. AnunuH npu aeiictBun HNO; npeBparaercs B cosib (eHUIINA30HUS:
C¢HsNH, + NaNO, + 2HC] —[ C¢Hs—N =N] " CI" + NaCl + 2H,0
3. AHWINMH aKTUBEH B PEAKIHMAX 3JIEKTPO(PUIBHOTO 3aMelleHus] B OEH30JbHOM KOJIbIIE.
[Ipu peakiuu ¢ 6pOoMHOM BOIOHM BhITIafaeT Oemnblii ocanok 2,4,6-TpruOpOMaHIIINHA:

NH NH,
g Bf\, - Br
‘\O + Br, = LO + 3HBr
™ P~ _
Br

DTO Ka4eCTBEHHAsI PEaKIUs HA aHUJIVH.

Knaccubukanus AMUHOKHCIIOT. AMHHOKHUCJIOTHI - OpraHUYeCcKHe
oMM YHKIIMOHAIILHBIE COSAMHECHHS, B COCTaB KOTOPBIX BXOMAT KapOOKCHIIbHBIC TPYMIIBI —
COOH wu amumuorpymmsl — NH,. B 3aBucMMOCTM OT B3aWMHOTO PACMOJOXKEHHS 00X
(YHKIIMOHATBHBIX TPYII PA3IUYAIOT O-, B-U Y-aMHHOKHUCIIOTHI:

CHs;— (I:H — COOH , (IZI—I »— CH ;- COOH
H2N HzN
a—‘,aMMHOI'ﬂpI'IMOHOBaﬂ KicnoTa [3— AMWHONPMIMOHOBAA KMCNOTA

Nzomepus. 1) M3omepus yriepoiHOTo ckenera; 2) mookeHne pyHKIIMOHATBHBIX TPYII;
3) onTudeckas usomepus (Bce 0-aMUHOKHUCIIOThI, KpOME TJIMLMHA, ONTUYECKU aKTUBHBI).
[onyuenue. Peakius aMmmuaka ¢ rajJoreHo3aMeleHHBIMUA KHCIIOTaMHU:

R—ICH—COOH +2NH; - R~(FH—COOH + NH,CI
Cl NH,
Xumuueckue cBoiictBa. 1) Am¢orepHble CBOMCTBa. AMHUHOKHCIOTHI POSBIISIOT

CBOMCTBA U KUCJIOT U aMUHOB. OOpa3yroT COou.
NH2 — CHz — COOH + NaOH — NH2 — CHz — COONa + Hzo
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riimaouHar HanI/I}I
NH, — CH, — COOH + HCI — [NH;" — CH, — COOH]CI

XJOPUJT TITULIUHHUS

Peakuun 00pa3oBaHUs TIHIIMHATOB U COJICH TIIMIUHUS MOXXHO OOBSCHUTH CIEIYIOIINM
obpazoM. B BogHOM pacTBOpe aMHUHOKHCIOTHI CYIIECTBYIOT B Tpex (opmax (Ha mpumepe
TJIUIAHA):

I'muuunar-uon NH; — CH, — COO™ (B menounoii cpeae, pH > 7)
OH 1| H,O
Bunonspueii nonw NH;™ — CH, — COO™ (B HeiiTpanbHoit cpene, pH = 7)
H,O 1| H"
Katunon rimmuans [NH; ™ — CH, — COOH] (B kucnoii cpene, pH < 7)

[ToaTomy co mieoYaMu B PEaKIUIO BCTYMAIOT KaTHOH TIMIIMHUS U TIALIWH (OUITOISPHBIA
WOH), a C KHCIIOTaMH — IJIMIIUHAT —MOH Y TJIMIHUH (OUTIOJISIPHBIN HOH).
2) O6pa3oBaHue CIOKHBIX 3(PUPOB.

NH, - CH, - COOH + C,HsOH — NH, — CH, — COOC,Hs + H,O
STUITJINIIUHAT

2) OOpa3oBaHu€ MENTHIHON CBS3H. 0.-aMUHOKHUCIIOTHI 00Pa3yIOT NMENTHUIHBIC CBSI3H

NH; - CH, - COOH + NH; - CH - COOH —

|
CH,

NH; - CH, - CO - NH - CH -COOH
|
CH;
TIHUIWI-aJJaHUH

BeJZKM — opraHqucxne HpI/IpOI[HBIe COCIUHCHUA — 6I/IOHO.HI/IMepI>I, HOCTpOCHHBIG n3
OCTATKOB aMHUHOKHUCIIOT. OCTaTKM aMHUHOKHUCIIOT COeIMHEHBI menTuaHou c¢Bs3bio — CO — NH —.

1.11. Jlekuusa Ne 11 (2 yaca)
Tema: «I'erepounkibl. A3otuctsie ocHoBaHusA. JJHK»

1.11.1. Bonipocskl JJekumnu:
1. Krnaccugukaius rerepouukios.
2. I'pynna naTU4IEHHBIX T€TEPOLMKIIOB (IpyIa MUPUANHA)
3. I'pynmna mecTuuieHHbIX FETEPOLMKIOB (TpyIa MypruHa)
4. A30THCTBIE OCHOBaHHUS.
5. HykJieMHOBBIE KUCIIOTBHI.

1.11.2. KpaTkoe coaepkanue BONPOCOB.

I'ETEPOLUUKIIMYECKHUE COEJIUHEHUWS, opr. coeauHeHHs, MOJIEKYJbl K-pbIX
coJiepaT ILMKJIbI, BKJIIOYAIONIUE HApsAly C arOMaMU Yriepoja OJWH WM HECK. aTOMOB Ip.
a1emMeHTOB (reTepoaTomoB). Hanb. 3Hauenue umerot T.e., B UK K-pbIX BXOAAT atoMbl N, O, S.
K HUM OTHOCSTCS MH, lKaJIOWIbl, BUTAMUHBI, aHTUOMOTUKHU, MPUP. MUTMEHTHI; OHU BXOJST B
BUJE CTPYKTYpHBIX (parMeHTOB B MOJEKYJIbl HYKJIEHHOBBIX K-T, O€IKOB U Jp.
I'eTeponmknnueckue COEAMHEHHI-CaMbIi MHOTOYMCIIEHHBIA KJIACC OPT. COEM., BKIIOYAKOLINN OK.
2/3 BceX MU3BECTHBIX MPUP. U CHHTETUY. OPT. BEILIECTB.
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Homenxknarypa. CornacHo mnpaBunam HoMeHkiaaTypel HMIOITAK, s BakHeHmImx
TeTepOLMKIMYECKUX COCTUHEHUN COXPaHSAIOTCA UX TPUBHAJIbHBIE Ha3B., Hamp. nuppoi (¢p-na I),
dypan (II), Tnoden (III). CucremaTnd. Ha3B. MOHOIMKINY. T.e., coJepKAIMUX B UKIE OT 3 10
10 atoMoOB, 00pa3yrOT MyTeM COUYETaHWS MPHUCTABOK, 00O3Havaronmx rerepoaromsl (N-aza, O-
okca, S-tma, P-docha um T. m.), C KOpPHAMH, K-pble Ui OCHOBHBIX TI'€TEPOLUKINYECKUX
coequHeHUN mnpuBeneHsl B Tabmune. CTeneHb THMAPOTeHU3allMd HEHAChIl. TeTepPOLUKIIa
OTpa’kaeTcs B Ha3B. C MOMOUIbIO KOPHEH MJIM MPUCTABOK "AUrHApo" (IPUCOEAUHEHBI 1Ba aTOMa
BoZiopojaa), "terparuapo", "mepruapo" u T.4. [Ipumepsr cucremarnu. Has3B.: azupuauH (IV),
tuuped (V), taet (VI), 1,3-muokconan (VII), neprunponupumuaus (VIII).
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['pynmna mITHYWICHHBIX TeTEPOIHNKIIOB

[Taruanenusrii reteporkn umunazon (puc. 7B), comepxkamuii aBa atomMa N, Takxke
IpescTaBiIsieT coOol apomMaTHUecKoe COeJMHEHHe — B 0o0pa3oBaHMM LMKJIA Yy4acTBYeT 6 p-
3NIeKTpOHOB. MHTepecHO, 4YTO OH 00JIagaeT OJHOBPEMEHHO W KHUCIOTHBIMH W OCHOBHBIMH
coiictBamu. AToM N B rpynnupoBke N-H Moxer pearnpoBarh Kak KHUCJIOTa, aHAJIOTUYHO
nuppoiy (puc. 7A, b), Bropoii arom N 110 cBOHiCTBaM HAallOMHUHAET TAKOH e aToM B MUPHUIUHE,
JUISl HETO XapaKTEPHBbI PEaKIUU

I'pynma mecTUWICHHBIX TETEPOIMKIIOB

Jnst 3- 1 4-4JIeHHBIX TETEPOLMKINYECKUX COSTMHEHUN XapaKTepHa JIETKOCTh PACKPBITHS
HANpsOKEHHOTO LMKJIA. 5- M O-uJeHHbIE HEHACHIIl. TEeTePOLHUKIb (Hamb. MHOTOYHUCI. THII
reTepOLMKIMYECKUX COCIUHEHUN), 3aMKHYTasl CONPSKEHHAsl CUCTEMA CBS3€H K-pbIX BKIIIOYAET
(4M + 2)37eKTpOHOB, OONATAIOT apOMaTH4Y. XapakTepoM (mpaBwiio XIOKKens) MW Has.
rerepoapomMaruy. COeIUHEHUAMU. [ HUX, Kak M JuId OCH30MIOHBIX apomaruy. coel., Haub.
XapakTepHbl p-uuu 3amenieHus. [Ipu 3ToM rerepoarom urpaer poib "BHyTpeHHEH" ¢-1uwm,
ONpEACIAIOEH OPUEHTALMIO, 4 TAaKXKE AKTUBUPYIOLICC MIIM JE3aKTUBUPYIOLIEEC BIMSIHHE Ha
KOJIBLIO K JIEMCTBHIO pa3il. pEareHTOB.

I'erepoapomatud. coez. MOApa3sAEsAOT Ha sA-U30bITOYHbIE HMAaepuuuTHbIE. K mepBbIM
OTHOCST S5-WIECHHBIE TE€TEPOLUKINYECKHE COEAUHEHMSI C OJHUM TIE€TepOoaTOMOM, B K-pbIX
CEKCTETUIEKTPOHOB [IEJIOKAIIN30BAaH MEXAY MATHIO aTOMaMH LMKJIA, YTO OOYCJIOBIMBAET HX
MOBBIIII. aKTUBHOCTB 110 OTHOILEHHIO K 3JIeKTpod. areHTaM. KnepuuTHbBIM OTHOCAT 6-4iIeHHBIE
TeTEePOLUKIIBI C IMIECThIOAIEKTPOHAMH, K-pbl€ PACHIPECIIAIOTCS, KaK U B Cllydae OEH301a, MEXy
IIECThI0 aTOMAaMH KOJIbI[A, HO OJWH MJIM HECK. M3 HUX - TeTepOaTOMbI C OoJblLICH, YeM y
yriiepoja, 3JIEeKTPOOTPULIATENBHOCTBIO. Takue coell. HAallOMMHAIOT IO PEeakll. CIIOCOOHOCTH
pon3BOJIHBIE OeH3011a, Hecymue opueHTanThl 11 pona. [IaTHuIeHHbIE TeTepoapoMaTHy. COell. ¢
HECK. TeTepoaToMamMu 1O (HOpMaTbHOMY TIPU3HAKy MOXHO OBLUIO OBl CUHTaTh TaKKe
3IIEKTPOHOU3OBITOUYHBIMU, OJIHAKO HaJIM4yhe JBYX W 0OoJiee TeTepoaToMOB C HUX BBICOKOM
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3IIEKTPOOTPHLIATEIILHOCTHIO, @ TAKXKE CIIOCOOHOCTH MPEBPAL. B YCIOBHSX AIIEKTPOQ. 3aMELICHUS
B COOTBETCTBYIOIIME KaTHOHBI OOYCIIOBIMBAET TO, YTO 3TH COEA. IO PEaKIl. CIIOCOOHOCTH BO
MHOT'OM OJIM3KH K 3JIEKTPOHOAS(PUIIUTHBIM IeTePOLUKINIYECKUM COCTUHEHUSAM; UX HHOTIA Ha3.-
aM(OTEpPHBIMH.

Haceliennsle, a TakXe JMIICHHBIE AapOMAaTHYHOCTH HEHACHINI. TE€TEPOIMKINYECKHE
COCIMHEHUS C TATBI0O W Ooyiee aroMaMM B I[HMKIE HANOMHHAIOT II0 XHM. CB-BaM
COOTBETCTBYIOIIME COEJI. C OTKPHITOH LENbIO-aMUHBIL, 3PUPHI, CYIb(OUIBI U 1P.

A30THUCTBIE OCHOBAHUSA

A3OTUCTBIE OCHOBAaHHS — 53TO apOMaTHYECKHE TeTEePOLUKINYECKHE COCAMHEHMUS,
IIPOU3BOIHBIE NTUPUMUINHA WK ITypuHa. [19Th coenMHennii 3TOro Kiacca siBJIsSIFOTCSI OCHOBHBIMU
CTPYKTYpPHBIMH KOMIIOHEHTaMHM HYKJIEMHOBBIX KHCIOT. OOIKMMHU Jid BCel >KMBOW MaTepuU.
[TypunoBsie ocHoBanus aaeHuH (Ade, Ho He A) u ryanuH (Gua), a Takke MUPUMHUIUHOBOE
ocHoBanue nuto3uH (Cyt), Bxoasat B coctaB JJHK u PHK. B coctaB JIHK BXoauT Taxxke THMUH
(Thy), 5S-meTun-npousBoanoe ypaumia. OcuoBanue yparui (Ura) BXoguT Toibko B coctaB PHK.
B JIHK Bpiciiux opraHu3mMoB B HEOOJBIIOM KOJHUYECTBE MPUCYTCTBYET S-METHIIIUTO3HH.
[IpousBoanbie a30TUCTHIX ocHOBaHUM mpucyTcTBY0T B TPHK (cMm.c. 88) u B apyrux Tumax PHK.

b. Hykneo3uapl, HyKJI€OTH bl

CoenMHEHUs a30TUCTHIX OCHOBaHUH ¢ prub030i min 2-1e30Kkcupru0030ii (cM. c. 44) HOCAT
Ha3BaHWE HYKJICO3WIbl. Tak, HampuMep, aJicHHH U prubo3a 00pa3yroT HyKiIeo3ua aaeHo3uH (1,
cokpamieHHO A). COOTBETCTBYIOIIME NPOU3BOAHBIC APYTUX a30TUCTBIX OCHOBAaHUN HOCAT
HazBauus ryanosud (G), ypunus (U), tumuaus (T) u uutuaun (C). Ecou yriieBomHbINH 0CTaTOK
NpelICTaBlIeH  2-Me30Kcupubo030ii  oOpasyeTcst  NE30KCHHYKJIEO3W[,  Hampumep — 2'-
nezokcuaaeHo3uH (dA, Ha cxeme He npuBeneH). B kietke 5'-OH-rpynma yrieBogaHOro ocraTka
Hyksieo3uaa stepudunmpoBana docpopHoil kuciaoroil. CooTBETCTBYIOIEe MPOU3BOJHOE 2'-
nezokcutumuauHa (dT), 3seno JIHK, naswiBaercs 2'-nezokcutumuau-S'-mMoHodocdar (dTMP)
(2). Eciu 5'-¢ocaTHbiil OCTaTOK COeNUHSAETCA C JPYTUMH HYKII€03UA(POCHaTHBIMU OCTaTKaMH.
MOJTYJar0OTCsl HYKJIeo3u - U Hykieosuarpudocdarel, Hanpumep AJID n ATD — BakHelimme
KoepMeHTHl 3Heprooomena (cm. c. 110). Bee nykneosunpocdarsl 00beAUHAIOT MOA OOLHM
Ha3BaHUEM HYKIJICOTHU]IBI.

B Hykmeo3ugax v HyKIEOTHIaX MEHTO3a HaXOAUTCS B ¢ypaHo3HOU dopme (cm. c. 40).
VYrneBoHbI OCTATOK M a30TUCTOE OCHOBAHUE CBsi3aHbl N-TJIMKO3UAHON CBs3bl0 Mexay C-1'
YIIEBOMHOTO 3BeHA M N-9 MypHHOBOTO MU COOTBETCTBEHHO N-1 MHPUMUIUHOBOTO ITUKJIA.
['muko3uHas CBA3L HAXOAUTCS B B-KOH(UTYpaALIUH.
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B. OnwroHyKneoTHabl, NonMHyKneoTuasi

Bompoc Ne 5. HykJieHHOBEIE KHCIIOTBI

HYKJIEMHOBBIE KUCJIOTBI (monuHyKJI€OTHBI), OHOMOIMMEPHI, OCYIIECTBISIONIIE
XpaHEHHE W Tepeady TeHeTHY. WHQOp-Maliid BO BCEX IKHBBIX OpraHU3MaX, a TaKKe
y4acTBYIOIIHE B OMOCHHTE3€ OEIIKOB.

[lepBryHast CTPYKTYpa HYKJICHHOBBIX KHCJIOT MPEICTABISET COOOM MOCIE0BATEIIEHOCTh
OCTaTKOB HyKJeoTHaoB. llocinennue B MoJeKyle HYKJIEMHOBBIX —KHCIOT — 00pa3yioT
HEpa3BETBJICHHBIC IIEMH. B 3aBUCUMOCTH OT MPHUPOJIBI YIIIEBOJAHOTO OCTaTKa B Hykieotuae (D-
Ne30KcUpuO03bl Wi D-pubo03bl) HYKJICHHOBBIE KHCIOTHI MHOJPA3JCIAIOT COOTB. Ha
nezokcupitbonyknen-aopeie (JJHK) u pubonyknemnossie (PHK) k-tei. B monekyne JAHK
TeTepPOLUKIIbI, BXOJAIIME B OCTAaTOK HYKJICOTUIA, NPEJCTABICHBI JBYMsS IypPUHOBBIMH
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OCHOBaHUsIMU - afeHHHOM (A) u ryaHuHoM (G), U ABYMS TUPUMHIAHOBBIMA OCHOBAaHUSIMU -
tumu-koM (T) m murosmrom (C); PHK Bmecro T comepxut ypammn (U). Kpome Toro, B
HYKJICMHOBBIX KHCIJIOTaX B HEOOJIBIIMX KOJ-BaxX OOHAPYKHMBAIOTCS MOJU(PHUIIMPOBAHHBIC (B OCH.
METWJIMPOBAHHbBIE) OCTATKU HYKJIEO3MIOB- T. Ha3. MUHOPHbBIE HYKJICO3UJbI, K-PHIMH OCOOEHHO
Ooratel TpaHCHOpTHBIE puOOHYKIeHHOBBIe KucioThl (TPHK). OtnenbHble HYKICOTHIHBIE
OCTaTKH CBSI3aHBI MEXIY COOOM B MONMMHYKJICOTUAHBIX Hersix 3'-5'-hochoaurhupHbiMu cBI3IMHU
(cM. ¢-ny). CrangapTHas 3amuch HYKJICOTHIHOW IIOCIIEAOBAaTEIbHOCTH OCYIIECTBISETCS B
HaIpaBJeHUU OT 5'-KOoHIA K 3'-KOHIY (KaXIbld HYKJICOTHI 0003HAYAIOT OYKBOM, MPUCBOCHHOU
OCHOBAHHIO, K-pO€ OH COIEP)KUT; Harp., MOCJIEI0BaTeNbHOCTh MpuBeaeHHoro yvactka JIHK
samceiBaeTcs kak ACGT).
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2. METOAUYECKHUE YKA3AHMUA 110 BBIIIOJIHEHUIO
JIABOPATOPHBIX PABOT
2.1 JIaGopatopHas padora Nel (2 gaca).

Tema: «Teopust cTpoeHusi opraHuyeckux coenuHeHuid. Knaccudukanus opraHnyeckux
coeuHeHUH. TuIbl peakiuii B OpraHu4eCcKO XUMHUN»

2.1.1 Hear pabGorsli: [laTb NOHATHE OpPraHUYECKOM XHUMHUH, PacCMOTPETh
KJIacCU(UKALMIO OPraHUYECKUX COEJUHEHUH M OCOOEHHOCTH IPOTEKAaHUs PEeaKIUi MEXIy
OpPraHMYECKUMHU COECIMHEHUSIMHU.

2.1.2 3apayu padoThI:

1. [To3HAaKOMUTBHCA C OCHOBHBIMH MOJIOKEHUSIMU TEOPUU CTPOCHUSI OPraHUUECKUX
coequnennii A.M. bytneposa.

2. O3HaKOMHTHCS C Kiaccuukanyeil OpraHMuecKuX COSAMHEHUM.

3. 3y4uTh TUIBI XUMUYECKUX MPEBPAIICHUN B OPraHUYECKON XUMUHU.

2.1.3 Ilepevyenn npudOpoOB, MaTEPHAJIOB, HCIIOJIb3YyeMbIX B JIA00paTOPHON padore:

1. Tabnuma «Kiaccudukamus opraHU4eCKUX COCTUHECHUI

2. Tabnmuua «HoMeHKIaTypa OpraHu4ecKux CoeTMHeHUN

2.1.4 Onucanue (xox) padoTpi:

Teopusi crpoennst oprannyeckux coequHennii A.M. Bytiieposa

1. ATOMBI B MOJIEKYJIaX COCTMHEHBI MEXIYy COOOH B OMPEACIICHHOM MOPSIIKE
XUMUYECKUMHU CBSI35IMU B COOTBETCTBUU C UX BAJICHTHOCTBHIO. YTJIEPOJ BO BCEX OPTaHMUECKUX
COEIMHEHUSIX YEThIPEXBAJICHTEH.

2. CBoiicTBa BEIIECTB 3aBUCST HE TOIBKO OT UX KAYECTBEHHOI'O U KOJMYECTBEHHOTO
COCTaBa, HO U OT MOPSAJKA COEAUHEHUS aTOMOB.

3. ATOMBI B MOJIEKYJIE B3aMHO BJIMSIOT APYT Ha Jpyra.

YriepoaHblii cKeJleT — TOCIEIOBATEILHOCTh XUMHUYECKH CBS3aHHBIX MEXIY COO00i
aTOMOB yriepoga. ATOM yriepoja, CBSI3aHHBIM TOJBKO ¢ OAHMM aTOMOM YIJIEPOJia B CKEJETE,
Ha3bIBAKOT HEPBUYHbIM, C JBYMS — 6MOPUYHbIM, C TPEMS — MpemuyHbiM, C YETBIPbMS —
yemeepmuynvim. CKeEJET, COAEpKAIlMM TOJIBKO IMEPBUYHBIE M BTOPUYHBIE aTOMBI YIJIEPOJA,
Ha3bIBaeTCs HepazsemeneHHviM. (CKener, coAepKalluii TPETHUYHbIE M YETBEPTUYHBIE aTOMBI
YIJIEpO/a, HA3bIBAETCSI PA36EnEIeHHbIM.

C —C—C —C C —Cc—cC
Hepa3BeTBIIeHHb I j
CKeTeT < 5
Pa3BeTRIIeHHBI
CKerleT

IIpedenvrvie (nacvluyenHble) COEAUHEHUS COAEpk AT TOJIbKO onuHapHbie cBsa3u C — C B
YIJIEPOJHOM CKEJIETe, HenpeoeabHble (HeHaCblueHHble) COETUHEHNS colepKaT KpaTHble cBsizu C
=CuC=C.

@OyHKIMOHANBHAs Tpymnmna — 000 atoM (KpomMe BOAOPOAA) HIIM TpyIIa aToMOB,
CBS3aHHas C aTOMOM YIJIEpOJA.

Baskneiimue (yHKIUHOHAJIbHBIE IPYNIIBI

O06o3HaueHne Ha3zsanue Knaccel coenuaennit
-F,-CL -Br, -1 T'anoren l'anorenonpons3BoHbIE
-OH I'mapoxcun Cruptsbl, peHOITBI
\
C=0 KapGonun Anperusipl, KETOHBI
/
- COOH KapOGokcun KapOoHOBBIE KHUCTOTHI
- NO, Hurporpynna Hurpocoennuenus

34



- NH, AmuHoOrpymnmna ‘ AMWHBI

YraeBoaopoa — coeMHEHUE, B KOTOPOM aTOMBI YIJIepoJa CBS3aHbI TOJBKO C aTOMaMH
BOZIOpOAA.

l'omomoru — coeauHeHus, oOOJIafarONIMe CXOAHBIMH XHUMHUYECKMMH CBOWCTBaMHU H
OTJIMYAIOIIMECs APYT OT Jpyra mo coctaBy Ha menoe uucio rpynn CH,. CoBOKymHOCTH Bcex
TOMOJIOTOB 00pa3yeT comonocuueckutl pso.

H3omepbl — BemiecTBa, UMEIOLINE OMHAKOBBIA COCTaB (OJUHAKOBYIO MOJICKYJISPHYIO
dbopmyiy), HO pa3HOE CTPOCHHUE MOJICKYJ.

JIeKTpPOHHBbIe 3((eKThl — CMEIIEHUE 3IEKTPOHHOW IJIOTHOCTH B MOJIEKYJE IOJ
BIIMSIHUEM 3aMECTUTENEH.

Hnoyxkmuenwiti a¢pgpexm (I) — cMelieHrne 3IeKTPOHHOM TUIOTHOCTU TIO LIETH G-CBSI3EHl.
NunyktuBHBIN 3 PEeKT mepemaercs mo menu ¢ 3aTyxaHueM. HHAYKTHUBHBIN 3G (EeKT Ha3bIBaeTCs
OTPHILIATENBHBIM (- /), €CIIM aTOM WJIM TPYIIa aTOMOB YMEHBINAET IEKTPOHHYIO MJIOTHOCTh Ha
aToMme yriiepoja. OTpuLaTeIbHbIM UHAYKTUBHBIM 3¢ (eKToM 001aJaoT rpynibl, coAepiKaline
0oJiee AIIEKTPOOTPHIIATETIbHBIC aTOMBL, 4eM atoM yriepoaa: - F, - Cl, - Br, - OH, - NH,, - NO,.
NunyktuBHBIA 3O (EKT HA3BIBAIOT TMOJIOXKHUTEIBHBIM (+[), €Cu aTOM WM TPYIa aToMOB
YBEIUYMBACT AJICKTPOHHYIO IUIOTHOCTh Ha arome yriepoja. I1oioXuTenbHbIM HHIYKTHBHBIM
adpdexrom obnamaroT anudarmdeckue yrieBomopoaubie paaukanel (- CHs, - C,Hs).
HanpaBnenue cMemieHuss 3MEKTPOHHOM IJIOTHOCTH BCEX G-CBsi3ed 0003HAYaeTCsl MPSIMBIMU
CTpeJIKaMu:

o+ d-
CH;—Cl,
- I —>ddexT aroma xopa

Me3zomepnuiii 53¢hpghexm (M) — cmerieHue SICKTPOHHOW TUIOTHOCTH TIO TETH T-CBSI3EH.
3Hak Me3oMepHOro 3¢ dekra onpenensercs aHaJOTHYHO 3HAKY MHAYKTHBHOTO 3¢ dekra. +M —
addext xapakrepen st rpynn — OH u - NH;, -M —ddext — ana rpynn — CH =0, - COOH u -
NO,. HanipaBienue cMeneHus 3JIeKTPOHHON TNIOTHOCTH 0003HAYaeTCsl H30THYTHIMHU CTPEIKaMU:

é(:} o

G

+M-3¢dext rpynnst — OH

Ecnm momekyna comepKUT CONPsDKEHHYIO 1T 7-CBSA3€H, TO Me30MepHBIH 3 ekt
nepenaercs 0e3 3aTyXaHHUs.

ITo THIYy XHMH4YECKOT0 MpeBpaleHHusi OPraHNYECKUE PEeaKIuu ACNATcs Ha: 1) peakyuu
3amewenuss (S), CONPOBOXKIArOIIUECsT O0Opa30BaHMEM HOBBIX KOBAJCHTHBIX CBS3€H IpHU
3aMeIIeHUN OJHOTO aroma (WM TPYNIBl aTOMOB) Ha JAPYrHME€ aTOMBI WU TPYIIBl aTOMOB,
HaTIpuMep

CH; —H + Cl, — CH3 — Cl + HCI;
2) peaxyuu npucoeounenus (A), CONPOBOXKAAOIINECS 00pa30BaHUEM HOBBIX G-CBSI3€d 3a CUET
pa3pbIBa M-CBsI3U, HAIPUMED
CH2 = CH2 +HBr - H - CH2 — CH2 — BI‘;
3) peakyuu SauUMUHUPOBAHUS (OmujenieHus), COMPOBOXKIAIOIMINUECS OOpa30BaHUEM HOBBIX T-
CBsI3€H 3a CUeT pa3pblBa G-CBsI3€l, HapUMeEp
H,S0O4
H- CH2 - CH2 - OH -------- — CH2 = CH2 + HQO;
4) okuciumenbHO-60CCMAHOBUMENbHbIE PeaKyul CBI3aHbI C IOTEPEl U MPUOOPETEHHEM aTOMOB
BoJloposia. BemecTBo okucnsiercs, ecnu oHo tepsier arombl H u (wim) npuoGperaer atomsl O.
Oxkucnurens o6o3Hadaercs [O].
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[O] [O]
R-CH,-OH —-R-CH=0 — R-COOH
BemecTBO BoccTaHaBIMBAETCs, €CIIM OHO MpUodOpeTaeT aToMbl H u (Wn) TepsieT aTOMBI
O. BoccranoBurtens o603HavaoT cumBojom [H].
[H]
R-NO; - R—NH;
Ilo cmocody pa3peiBa cB3M: [) peakyuu ¢ obpazosanuem paouxkaios,
COITPOBOKIAIOIINECS CHMMETPHUYHBIM (20MOMUMUYECKUM) PA3PBIBOM CBSI3U, HAIPUMED
Ae/sB — Ae + B
2)  peakyuu ¢  00pazosaHuem  UOHO8,  COIPOBOXKIAIONIMECS  HECHUMMETPUYHBIM
(eemeponumuueckum) pa3pbIBOM CBSI3U, HAIIPHUMED
A/:B— A" +:B
Hykaeodgun — Monekyna WiIM HOH, MUMEIOMIAas HEMOJCICHHYIO JJIEKTPOHHYIO Mapy
anexkTpoHoB Ha BHemnrHeM ypoHe (OH', CI', CN’, HO). Peakmuu ¢ yuyactuem HykJIeopHUIOB —
HyKeoguivivie peaxyuu  (HykineoGUIbHOTO 3aMmMemeHus — Sy , HYKICO(PWIBHOTO
MIPUCOCTUHECHHS — Ay).
DiexkTpodus — MoJeKyla WIM HWOH, UMEIoIas CBOOOIHYI0O OpOHMTanh Ha BHEIIHEM
ypoHe (H', NO,', BF;). Peakiuu ¢ ydacTHeM 31eKTPODHIOB - 3MEKTPOGUIBHBIE PeaKIHu
(anexTpopUIBHOTO 3aMeIeHUs — Sk, YMEKTPOPHILHOTO IPUCOCTUHEHUS - Af ).

2.2. JlabopatopHasi padota Ne 2 (2 yaca)
Tema: «HacpieHHble anudaTudeckre yriieBoI0PO/Ibl: aJKaHbD»

2.2.1. Heap paGorbl: /laTh XapaKTEpUCTUKY KJIACCY HACBIIEHHBIX YIJIEBOIOPOAOB
(ayTKkaHOB), M3YUYUTH CITOCOOBI TIOJYYCHHSI 1 XUMHUYECKHE CBOMCTBA HAa MPUMEPE METaHa.

2.2.2. 3ana4m padoThI:

1. Jlath onpenesnieHrue TOMOJIOTHYECKOTO PSA/Ia AIKAHOB.

2. PaccMOTpeTh CTPYKTYPHYIO H30MEPHIO alTKaHOB.

3. M3yunuth nabopaTopHbIe CIIOCOOBI MOJYYCHHS W XMMHYECKHE CBOMCTBA allKaHOB Ha
npuMepe MEeTaHa.

2.2.3 IlepeyeHb NpuOOPOB, MATEPHUAJTOB, HCIIOJIbL3YEeMbIX B J1a00paTOPHON padoTe:

1. cMech AJis ONTy4eHUs MeTaHa — O€3BOIHBIN alleTaT HaTPHUs U MPOKaJeHHAss HATPOHHAs
u3Bects (1 : 2),

2. cuiibHO pa36aBieHHbIH pacTBOp KMnOy,

3. 5%-HbI#1 pacTBOp KapOoHaTa HATpus,

4. pactop Jlroroms (pacTBop #oza B BOXHOM pacTBOpe HOAM A KaJus).

5. Ta300TBOJHAS TPYOKa, K KOTOPOH NMPUCOSAMHEHA KaydyKoBas TpyOka maymuHon 10-12
CM CO CTEKJISTHHBIM HAKOHEUHUKOM, KPBIIIIKA OT TUTJIS.

2.2.4 Onucanue (xox) padoTsbl.

a) Ilonyuenue u eopenue memana. B cyxyio npoOHpKy HaCBHIIAIOT CMEChH JIJIsl OJYYCHHUS
MeTaHa (BBICOTA CJIOS OKOJIO 4 CM). pa3MeIIarT CMECh TaK, YTOOBI 0OPa3yrNIUHCS METaH MOT
CBOOOJHO BBIXOJUTH U3 MPOOUPKH, 3aKPHIBAIOT MPOOUPKY MPOOKOH € Ta300TBOAHOM TpYyOKO# 1
3aKpEIUISIOT €€ B IITaTUBE C HEOOJIBIIUM HAaKJIOHOM B CTOPOHY IMpOOKU. B mratuB craBsT 1Be
pOOUPKU: OJIHY MMPOOHPKY CO CMEChIO 3 MJI pa30aBIeHHOI'O pacTBOpa MepMaHraHara Kaiaus u 1
M1 5%-Horo pactBopa kapOoHaTa HaTpHs U BTOPYIO IPOOUPKY € 3 M1 OpOMHOI BOJIBI.

[IporpeBatoT cHauana BCIO NPOOUPKY, 3aT€M CHJIBHO HAarpeBalOT Ty €€ 4YacTh, IJIe
HAXOJHUTCSI CMeCh, HAUMHasl OT JHA MPOOUPKHU, a 3aTeM IepeBUras COUPTOBKY AaJbIle, YTOObI
MOTIJIM pearupoBaTh HOBbIE Mopiuu cMecH. CHavanga U3 MPOOMPKU BBITECHIETCS BO3AYX, 3aTeM
HAUYMHAETCS BbIEJICHHE MeTaHa. MeTaH MOJKUTaloT Yy KOHIAa Ta300TBOJHON TPYyOKU, OH TOPUT
roay0OBaThIM HECBETAIIUMCS TUIaMEHeM. BHOcCAT B miams ropsimiero Merana ¢apdopoByro
KPBILIKY OT TUTJIS.

[ToueMy Ha KpbIlIKe HE 0OpaszyeTcs dYepHOro maTHa caxu? Hamwummre ypaBHEHHS
MOJTyYEHUSI U TOPEHUS METaHa.
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0) Omuowenue memana Kk pacmeopy Jloeonss u 600HOMY pacmeopy nepmaveaHama
kanus. BBOASAT ra3o0TBOAHYIO TpYOKy B MpOOUpPKY ¢ pacTBopoM Jliorons M mpomyckaioT B
teueHue | muHyThl MeTaH. Mcue3zaer nu okpacka? 3aTreM MPOMYCKAalOT METaH 4Yepe3 pacTBOP
nepmaHranata kanus. Yro Habmomaercsa? CrenaTh BBIBOJ 00 OTHOIICHHMH METaHa K PacTBOPY
Jlrorosist u K BOAHOMY pacTBOPY IEpMaHraHarta Kajius (IIpu KOMHATHON TeMIEpaType).

2.3. JlabopatopHuasi pabota Ne 3 (4 yaca)
Tema: «HeHachimeHHbIe anupaTHUYECKUE YTIIEBOJOPOIbI: aIKEHBI, aTKUHBDY

2.3.1 Heanb padotbl: M3yuuTh crocoObl MOTYYCHHS] U XMMHYECKHE CBOWCTBA Kiacca
AJIKEHOB.

2.3.2. 3agaum padoThI:

1. JaTh xapakTepHCTHUKY KJAacCy ajKEHOB: TOMOJIOTMYECKHH psii, HOMEHKJIATypa,
U30MEPHUS.

2. paccMOTpeTh CHOCOOBI MOJMYyYEHUS M XMMHUYECKHE CBOMCTBA alIKCHOB Ha INpUMEpe
ATUJICHA.

2.3.3. Ilepeyenb npudOpPOB, MATEPUAJIOB, HCIOJIb3yeMbIX B JIA00OpaTOpPHOii padore:

1. cmech st monmydeHuss OdTuieHa (cmecb 96%-HOro OSTUIIOBOTO CHOUPTA W
KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTHI B 00bEMHOM OTHOIICHHH 1 : 2),

2. pactBop Jlroromns, 2%-ueiii pactBop KMnOjs, 10%-Hblil pacTBop KapOoHaTa HaTpHs,
1%-ns1ii pacTBOp KMnO4, KOHIEHTpUPOBaHHAs CEPHASI KUCIIOTA.

3. mpubop I MOTy4eHUs ITHIICHA

4. KUNATWIBHHUKU (Kycouku Outoro cdapdopa, MOPUCTON TIIMHBI, MEeM3bl, KBapIICBBII
MIEeCOK U Jp.),

5. ra300TBOAHBIE TPYOKH C XJIOPKaIbIMEBHIMU TPYOKaMH, 3alOJHEHHBIMH KYyCOUYKaMU
HAaTPOHHOU U3BECTH, KPBILIKHU OT TUTJICH.

2.3.4. Onucanue (xoa) padoTsbl.

a) Peaxyus smunena c pacmeopom Jloeons. B cyxyio mpoOUpKy HaJIMBAIOT 5 MJI CMECH
JUTSL IONTyYEHUS STUJICHA (STHIIOBBIM CIUPT U KOHLIEHTPUPOBAHHAS CEepHAsi KUCI0Ta B 00BEMHOM
otHomeHnu 1:2). [lpu cmemmBaHMM 3TaHOJA C CEpHOW KHUCIOTOM oOpaszyercs S3TUIICEpHas
KHCJIOTA — KUCJIBIN CIIOXKHBIN dQup.

Hanummre ypaBHeHHE peakluu 00pa30BaHUs STHICEPHON KUCIOTHI.

B peaknmoHHyr0 cMech MOMENIAIOT HECKOJbKO KHUMSTHIIBHUKOB (KYCOYKOB OHTOTO
dapdopa, KBapHeBOro mnecka U T.J.) — Ui PaBHOMEPHOTIO KHIIEHUS PEAKIIMOHHON CMeEcH,
3aKpBIBAIOT MPOOUPKY MPOOKOW C ra300TBOAHOM TPYOKOW M 3aKpeIUIIiOT ee B ITaTuBe. B
CepeIMHy ra300TBOJHON TPYOKM BCTABISIOT XJOPKAJIBIUEBYIO TPYOKY C HaTPOHHOH HM3BECTHIO,
MOMEILEHHOW MEXy ABYMsI HEIUIOTHBIMHM BaTHBIMM TaMIoHaMu. HaTpoHHas u3BecTh JOJKHA
OBITH B BHJIE KYCOYKOB, I'a3000pa3HbIe BELIECTBA JOLKHBI CBOOOIHO MPOXOAMTH Yepe3 Hee (B
MIPOTUBHOM Clly4ae MOXET ObITh HECUACTHBIM Cilydail: eciu BBIXOJ JJISl Ta30B 3aKPBIT, MO MX
JaBlieHUeM TpoOKa MOXKET BBICKOYMTb M KHISIIAS pPEaKUMOHHAs CMECh, COAeprKarias
KOHIICHTPHUPOBAHHYIO CEPHYIO KUCIIOTY, OyAET BRIOpOIIEHA U3 IPOOUPKH).

B mratuB craBar mpobupky ¢ 2 mia pactBopa Jloromsa. IlpoOupky ans moiydeHus
STUJIEHa OCTOPOKHO HArpeBaroT, cjiels 3a TeM, 4YTOObl BCIIEHUBAIOLIYIOCS >KUIKOCTh HE
nepedpocuiIo B XJIOPKAIbLIUEBYIO TPYOKy. Brlaensiommiicss 3TUICH MPOIYCKal0 yepe3 pacTBOp
Jlrorosist, KOTOPHBINA OBICTPO OOECIBEUHNBACTCS (KaUeCTBEHHAS PEAKIINA Ha KPaTHBIC CBSI3H).

Hanummre ypaBHeHHE peakiuu o00pa3oBaHUS JTHUJICHA W3 STHICEPHOW KHUCIOTHI
(peakmusi WAET TPH TeMIlepaType 170° C). Kpome OCHOBHOW peakinuu — CEPHOKHUCIOTHOMN
JeTUApaTallid STHJIOBOTO CIHPTa, INPOTEKAaeT HECKOJbKO TMOOOYHBIX peakuuid. OpHa wu3
Haubosee BaXKHBIX — OKUCIUTEIbHO-BOCCTAaHOBUTENNbHAA. KOHIIEeHTpUpOBaHHas cepHasi KUCIO0Ta
IIPU BBICOKOH TEMIIEpaType OKHUCIISIET OPraHMYECKOE BELIECTBO (B TOM YHMCIIE M 3TaHON) A0
yraepona u okcunma yriepoaa (IV) — peakumonnas cmech uepHeer. [Ipu 3TOM KuHcioTa
BOCCTaHaBIUBaeTcsa 70 okcuna cepsl (IV), KOTOpsIit MOXKeT pearnpoBath ¢ pacTBopoM Jlrorons
(¥ ¢ mepMaHTaHaTOM Kajus) mogo0Ho 3TuieHy. [103ToMy 3THUJIEH OTHENSIOT OT IPUMECH OKCHAA
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cepsl (IV). Kucnorusie okcuast (SO,, CO;) noriomarT HaTPOHHON H3BECTHIO, TOMEIIEHHON B
XJIOPKAJIBIIUEBYIO TPYOKY.

Hanummwure ypaBHeHus peakiuii okcuaos SO, u CO; ¢ HaTPOHHOHN M3BECTHIO. DTUJIEH
pearupyer ¢ io1oM 1o 3eKTpoduiIbHOMY Mexanu3My (Ag). PaccmoTpure ero.

0) Peakyus >munena ¢ G0OHLIM PACMBOPOM nepmauveanama kawusa (peakyus E.E
Bazcnepa). B npoOupky HanuBaioT 2 mMi 2%-HOTO pacTBOpa NepMaHraHara kanus, 1o0asisior 0,5
min  10%-Horo pactBOopa coabl M IpoIycKaroT 3TWieH. PuoseroBas OKpacka pacTBopa
NepMaHraHaTa Kajus ucues3aer, 00pa3yeTcsl XJIONbEeBUIHBIA 0cagok Oyporo mnBeta. Eciau sTuien
IPOIYCKATh JI0JITO OCAJJOK MOXET pacTBOPUTHCS. [Ipy OKHCIeHUN STUIICHA B YCIOBUSX PEaKINH
Baruepa oOpazyercst iByxaToMHbIN criupT — dtuinerraukoias HO — CH,; — CH; — OH.

Hanummre ypaBHEeHHE peaKIMy OKUCICHHS STUJICHA BOJHBIM PacTBOPOM IE€pMaHTaHATa
kanmusi. Peakius Barnepa — kauecTBeHHasi peakliis Ha KpaTHbBIE CBSI3H.

8) Oxucnenue smunena 6 Kuciou cpede. B mpodupky HanmuBaroT 2 M 1%-Horo pactBopa
nepMaHraHaTa Kajus, J00aBISIOT | Kalulio KOHIEHTPHUPOBAHHOW CEPHOM KHCIOTHI H
IPOMYCKalOT 3TuieH. PacTBop ObicTpo oGecuBeunBaercsi, Oypbie XJIOMbsS HE 00pa3yroTCs, TakK
KaK OKHCJIEHHE ATHJIEH IMpOoXoauT Oosiee Tiy0oko.Hamuiure ypaBHeHHE peakiuu OKHCIIEHUS
nepMaHraHata Kajaus B KUCJIOH cpejie, paccTaBbTe KO3 (DUITUEHTEI.

2) Topenue smunena. TlomKUTalOT ATUICH Y KOHIIA Ta300TBOJHON TPYOKH. DTHIIECH
TOPUT CBETSIIMMCS TUTaMEeHEeM. BHOCST B miams 3TUJIeHa KPBIIKY OT TUTIIL. OOBSICHUTE, TIOYEMY
Ha KpBIIIKE 00pa3yeTcss Y4epHOe MATHO.

Paccuuraiite conepkanue yrieposa U BOAOPOJa B MOJIEKYJIE STHIEHA B MaCCOBBIX AOJISIX
(%). Hanumure ypaBHEeHUE peakliuyd TOPEHUSI STUIICHA.

2.4. JlabopaTopnas padora Ne 4 (2 yaca)
Tema: «Ankaauensl. M3onpeHonapl v TeprieHbl. TeprneHou1b»

2.4.1. leab padoThl: M3yunTh cCiocOOBI MOJYUYCHHS U XUMUYECKUE CBOMCTBA aJIKUHOB U
CBOMCTBA Kay4yyKa, KaKk IPOU3BOJHOTO AJIKaJMEHOB.

2.4.2. 3anauu padoThI:

1. JlaTh XapakTEepUCTHKYy KJIacCy ajJKMHOB: TOMOJIOTHYECKUU psJ, HOMEHKJIarypa |
WU30MEpHs.

2. ITo3HAKOMHUTBCSI CO CIOCOOAMM TIONYYEHUS U XUMHUYECKUM CBOWCTBAMHU alIKMHOB HA
IIpUMeEpe ALETHIICHA.

3. [lo3HaKOMUTBLCA CO CBOMCTBAMU aJIKaIMEHOB HA IPUMEPE KayuyKa.

2.4.3. llepeyenb NnpudOpPoOB, MATEPUAJIOB, HCIOJIb3yeMbIX B JIAa00OpaTOpPHOii padore:

1. kapOua KanmbIus (KyCOUKH),

2. pactBop Jltorons, 1%-ubiit pactBop KMnO,, 10%-Hb1i pacTBOp KapOoHaTa HaTpws,
aMMMaYHBII pacTBOp HUTpaTa cepedpa, aMMUauHbINA pacTBop xjopunaa meau (I).

3. M30THYTbIE Ta300TBOJHBbIE TPYOKH, KOPOTKHE TMpSMbIE Ta300TBOAHbIE TPYOKH C
OTTSIHYTHIM KOHIIOM,

4. KpBIIIKKA OT TUTJIEH, GUIBTPOBaAJIbHAS Oymara.

5. 5%-HbIl pacTBOp Kaydyka B OeH30I1€ (WM PE3UHOBBIN Kiiei), 3%-Hbli pacTBOp Opoma
B OCH3UHE.

2.4.4. Onucanme (xoa) padoTsbl.

IlonyyeHne U CBOMCTBA alleTHJICHA.

a) Ilonyuenue ayemunena u eco copemnue. (Tsea!) B mpoOUpKy MOMENIAIOT KyCOUYeK
KapOuIa KalblMsl, TPUINBAIOT OKOJIO | MJI BOABI M Cpa3zy K€ 3aKPBIBAIOT €€ MPOOKOH ¢
ra300TBOJHON TPyOKOi. [10KUTAIOT BBIACIISIONTUICS alleTUIICH Y KOHIIa Ta300TBOIHON TPYOKH.
Habmrogarot xapakrep ruiaMeHu. 3aTeM MEHSIOT Ta300TBOAHYIO TPYOKY: 3aKpBIBAIOT MPOOHPKY,
W3 KOTOPOU BBIACISACTCS alleTUJICH, M30THYTOM Ta300TBOIHON TPYOKO# ¢ IMTMPOKUM OTBEPCTHEM
U CHOBa TOJDKHUTAIOT arleTuiieH. BHOCAT B mams KpbImIKy oT TUris. Ha kpsimike oOpasyercs
YepHOE MATHO caxu. Mmeer n aneruinen 3anax?
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Hanummre ypaBHEHHE peakiuii: IOTyYeHUS alleTUJICHa U3 KapOuia Kanblysl U TOPSHUS
areTuseHa (MOJTHOE W HETIOJTHOE CTOPAHME).

0) Peaxyusa ayemunena c pacmeopom JIozons. 3akpbIBalOT MPOOMPKY C KapOuiaom
KaJIbIIMSI W BOJOM MPOOKON C M3O0THYTOW TPYOKOM M TPOITYCKAIOT alleTHUJICH 4Yepe3 pacTBOP
JIroronisa. OO0bsACHUTE, TOYEMY OOECIIBEUMBAHHE MPOUCXOJUT 3HAUUTEILHO MEJICHHEE, YeM IPH
peaKkLuu C STUIICHOM.

8) Okucnenue ayemuniena nepmareanamom kaaus. B mpoOupky HamuBaroT 1 mu1 pactBopa
nepMaHTraHaTa Kalius, J00aBJSIOT TakOW JXe€ 00BbeM pacTBOpa KaOoHaTa HATpUs M 3aTeM
IPOMYCKAIOT Yepe3 MOJYy4YeHHbIM pacTBop auerwieH. [locreneHHO QuoneToBas OKpacka
ucye3aeT, MOSBISETCS XJIONMbEBUAHBIA ocafgok okcuaa mapranna (IV) Oyporo usera. I[lpum
OKHCIICHHH alleTHJIeHa 00pa3yeTcsi CMECh BEIECTB, YACTHYHO NMPOUCXOAUT IOJIHOE OKHCIICHHE
1o okcuaa yriepona (IV).

Hanummure ypaBHeHHE peakiMyd OKUCICHHS AalleTUICHOM IEePMAHTaHATOM Kallus [0
maseneBoil kuciaotel HOOC — COOH.

2) Ilonyuenue memaniuyeckux NpouU3BOOHbBIX ayemuieHa — ayemunuHuoos. Pabora c
aleTHIIEHUIaMu TpeOyeT coONIoeHUs TMpaBWil TEXHUKU Oe3omacHocTH. B cyxom Buae mpu
c1abOM HarpeBaHUM WIM TpPU yAape OHHM B3PBIBAIOTCSA C OOJBIIONW CHIION, TOTOMY HENb3s
MOJIHOCTHIO BBICYIIMBATh alleTHIIMHUBL. OCOOEHHO OMAaceH B CYXOM BHJIE alleTUIICHU]] cepedpa.

Honyyenue anerunenuna meau (I). B mpobupky HammBaioT 2 — 3 mi OeclBETHOTO
amMuagHoro pacteopa xsuopuaa meau (I) [Cu(NH;3)]Cl u nponyckaroT yepe3 pacTBOp aleTHIICH.
PacTBOp oOKpammBaeTcs B KpacHO-OypbIil LIBET, a 3aTeM BBINANAeT KpPacHO-Oyphlil ocaiok
anerunenuaa meau (I).

Hanummure ypaBHeHue peakuuu oOpazoBanwus auetwienuna menu (I). Kakue cBoiicTBa
aleTHIIeHa MPOSBISIOTCS B peakiuu?

[Monydenue arermieHuaa cepedpa. B mpoOupky HammBarT 2 MJI aMMHA4YHOTO PacTBOpa
HuTpaTa cepebpa. [IpomyckaroT uyepe3 HEro ameTwieH. BrImagaeT >KeaToBaTO-CEPhIM 0CaIoK
aneTwinHuga cepedbpa. Ocanok OTHWIBTPOBBIBAIOT, MPOMBIBAIOT HEOOJBUINM KOJINYECTBOM
BOJIbI, OT’)KMMAIOT Ha (QUIBTPOBAIbHON Oymare, MepeHOCAT Ha KyCOueK CyXoil (puiIbTpoBaibHON
OyMmaru u OCTOPO’KHO HarpeBaloT Ha acOeCTOBOM ceTke. AleTUIeHH] cepebpa pasnaraercs co
B3PBIBOM.

Hanummure ypaBHEHUs peakIuil MOTYYSHHS U PA3I0KECHUS alleTUIINHIIA cepedpa.

0) Pacmeopumocms ayemunena 6 600e u 6 ayemore. B oqHy nmpoOUpKy HAIMBAIOT 5 MJI
alieToHa, B JAPYrylo — 5 M Boxael. B o0e mpoOMpKH MpOmycKaloT aueTHJIeH 0 IOJIHOTO
HACBIIICHHS. 3aTeM B KaXAYyI0 MPoOUpKY M00aBsitoT mo 0,5 M aMMHUAaYyHOTO pacTBOpa XJIOpHUAA
menu (I). B mpobupke ¢ areToHOM MOSBISIETCst KPaCHO-OyphIi 0Ca/ioK, a B MpoOUpKe ¢ BOIOH —
JUIIB CJ1a00€ OKpaIlvBaHUE.

OOBsicHUTE TIOTYYEHHBIC PE3YIIbTATHI.

HenpenenbHblii xapakTep kayuyka. (Tsea!)

B npoOupky HammBaioT 2 MJI pacTBOpa Kayuyka B OCH3MHE (MJIM PE3MHOBOTO Kiies) U
NUNETKON mnpuinBaloT mo kamisiMm 3%-Helii pacTBop Opoma B Oensune. (7Tsea!/) Ilocne
n00aBIIeHUS KaXKJ01 MOPIMU pacTBOpa OpoMa MpoOUpKy SHEPTUYHO BCTpsAXHUBaioT. [Iporcxoaut
obeciBeurBaHre OpoMa.

2.5. JlabopaTopnas padora Ne 5 (2 yaca)

Tema: «ATUIUKINYECKHUE YTIIEBOIOPOIBD)

2.5.1. Heab padoTei: M3yunth 0COOCHHOCTH CTPOSHUS AMHIMKINYCCKUX COSAMHEHUN 1
BJIMAHUC CTPOCHUA HA XUMHUYCCKUC CBOICTBA. HBy‘-II/ITB XUMHYECKHUE CBOMCTBA HU30IIPCHOUIOB.

2.5.2. 3apnauu padoThI:

1. JIaTh XapakTEpHUCTUKY KJacca aTMIUKINYECKUX YTIIEBOIOPOIOB.

2. PaccMOTpeTh BIUSHUE CTPOCHUS HA XUMUYECKHE CBOMCTBA.

3. PaccmoTpeTh XMMUYECKHUE CBOMCTBA U30MPEHOUIOB Ha PUMEPE TEPIIECHOB.

2.5.3. Ilepeyenb npudOpPOB, MATEPUAJIOB, HCIOJIb3yeMbIX B JIA00OpaTOpPHOIi padore:
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1. ckuniuaap,

2. 1%-Hb1i1 pacTBOp epMaHraHara Kajius,

3. 5%-Hblit pacTBOp KapOOHaTa HATPHS,

4. 1%-Hble pacTBOpHI HOAMA Kadus U Kpaxmana,

5. pactBop JIrorossi, 3TUIIOBBIM COUPT, KOHLIEHTPUPOBaHHAs CoJIsiHas KucinoTa, 5S0%-Hblii
pacTBOp HUTPUTA HATPUSI.

6. crakanbl xumuueckue (100 — 200 mn), nex.

2.5.4. Onucanme (xoa) padoTsbl.

a) Peaxyus o-nunena (ckunuoapa) ¢ pacmseopom Jloeonsn. B mpodupky Hamusaiot 0,5 M
CKUIUJApa U A00aBIIAIOT [0 KAIUISIM MPH BCTPAXUBAHUU pacTBOp JIroross.

UYro Habmogaercsa? Hanummmre ypaBHEHUE peakiiy O-IMHEHA ¢ HO0M.

6) Okucnenue a-nuHeHa (CKUNUOApa) BOOHLIM PACMBOPOM NEPMAHSAHAMA KATUS
(peaxyus E.E. Baenepa). B mpobupky HanuBatoT 1 miu 1%-aoro pactBopa KMnQO,, nobasmnsitor 1
mi1 5%-Horo pactBopa Na,CO3 u ipu BeTpsixuBaHuM npuodasisitor 0,5 mi ckunugapa.

Kakue n3meHeHus npoucxoasT B peakUUOHHON cmecu? HamuiuTe ypaBHEHUE peakuu
O-IMHEHA BOJHBIM PaCTBOPOM IIEpMaHIraHaTa Kajaus Py KOMHATHOM TeMmeparype.

8) Oxucnenue o-nuHeHa KUCI0pooom 6030yxa. B mpoOupky Hamusaior 1,5 ma 1%-Horo
pactBopa KI, 1 — 2 kammm kpaxmanbHOro kiewcrepa u 0,5 mu ckunupapa. Coaepxumoe
MPOOUPKH BCTPSXUBAIOT, 3aTE€M CTaBAT NPOOHWPKY B mTATUB. [IOCTENIEHHO MOSBISIETCS CHUHEE
okpamuBanue. [Ipu okuciaeHnH o-MUHEHa KUCIOPOIOM BO3ayXa BHauaje oOpa3zyeTcsi MepOKCHT
NIMHEHA; 3aTEM OT NEPOKCHJA OTLIEIUIAETCS OJMH aTOM KHUCIOpOoAa M IPUCOECOUHSETCS K
MOJIEKYJISIPHOMY KHCIIOpoAy ¢ oOpa3oBaHueM o30Ha. HekoTopoe KOIMYECTBO MEpOKcHa
TEpIieHa OKHUCISAeT HOMuA Kanus, B pe3yjibTare 4yero oOpa3yercss CBOOOIHBIA HOM, MArOLIHii
OKpacKy C KpaxmaJioM.

2.6. JlabopaTopnas padora Ne 6 (2 yaca)

Tema: «ApoMaTudecKue yriieBoI0POIbI»

2.6.1. lleab padoTbi: M3yunTh XMMHUYECKUE CBOMCTBA apOMATHYECKHUX YTIIEBOJIOPOIOB
Ha rpuMepe OeH3071a.

2.6.2. 3anauu padoThI:

1. [Jlath TOHATHE SBICHUS apPOMAaTUYHOCTH B OpraHmueckod xwmmuu. Kpurepun
apOMaTUYHOCTU XIOKKEJIA.

2. JlaTh XapaKTepUCTHKYy XUMHUYECKUM CBOMCTBAM apOMaTHYECKHX YTIEBOJOPOIOB Ha
npumepe OeH3oa.

2.6.3. Ilepeyenb npu6OpoOB, MaTEePHAJIOB, HCIOJIB3yeMbIX B J1a0opaTopHoii padore:

1. 6en3oun,

2. KOHILIEHTPUPOBAHHAS a30THASL U CEpHAsk KUCIOTBI

3. HUTpAT HATPHA.

2.6.4. Onucanme (xox) padoThl.

a) Humposanue 6enzona. B npobupke cMEMMBaOT 2 MJI KOHIICHTPHUPOBAHHON a30THOMN
KUCIOTH (p = 1,4) ¢ 3 MJI KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI. MOITYYEHHYIO HUTPYIOLIYIO
CMECh OXJIAXAAIOT U K Hel MpHOaBISAIOT B HECKOJIBKO MPHUEMOB 2 MJ1 O€H30J1a MPU BCTPIXUBAHUU
U OXJaxaeHuu cmecu. [IpoOHupKy 3aKpbIBaIOT MPOOKOM C BEPTUKAIBHO BCTaBICHHON TPYOKOH U
JUIS 3aBEPIICHHS] PEaKIMM HarpeBalOT Ha BOAsHOW OaHe g0 50 — 55 °C 5 - 10 MUH,
CUCTEeMATUUYECKU BCTPSAXUBASI COJACPKUMOE MPOOUPKHU. 3aTeM PEaKIIMOHHYIO CMECh BBUIMBAIOT B
cTakaH c BojoW. Ha nHe crakaHa BblaensieTCsl HUTPOOEH30J B BUJE MACISHHUCTBIX JKEITHIX
KareJb, UIMEIOIINUX XapaKTePHBIN 3amax TOPHKOTO MUHIAJSL.

Hammmure ypaBHeHue HuTpoBanus 6ex3ona. KakoBa ponb cepHoOi KUCI0ThI? OOBsICHUTE
MEXaHHU3M HUTPOBAHHS APOMATUUYECKUX COSAMHECHU.

0) Oxucnenue apomamuyeckux yene6000pooos. B nBe mpoOUpKH MoOMemarT mo 1 M
pacTBopa IepMaHraHaTa Kaius u 1o | M pa30aBlIeHHON CEpHOI KUCIOTHL. 3aTeM B OJIHY U3 HUX
00aBIISIIOT O€H301, a B APYTYI0 — Toinyou. [IpoOupku 3akpsiBatoT MpOOKaMH CO BCTABICHHBIMH
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BEPTUKAJIBHO CTCKJIIHHBIMU TPyOKaMu M HarpeBaroT Ha BOASHOM OaHe. B omHO# M3 mpobupok
HaOmogaeTcsi MOOypeHHe W BBINNAJCHHE OCagKa, a B JPYrod — HHUKAKUX HW3MECHEHHH HeE
POUCXOIUT.

HammmmTe ypaBHEeHHE peakuy epMaHTraHaTa Kajaus ¢ TOyosioM. OOBSCHUTE IPUUNHY
pa3IMYHOTrO OTHOILICHUS OCH30J1a U TOIYOJIa K IEPMaHTaHaTy KaJus.

2.7. JlabopatopHuasi padora Ne 7 (2 yaca)

Tema: «Crnuptsl: kinaccuduKaus, CiocoObl MOMTYUYEHUS U XUMUYECKUE CBOWCTBA»

2.7.1. Heap padorsl: V3yunTh Ki1accUpUKAIMIO, CIOCOOBI MONYYCHHUSI U XMMUYECKHE
CBOICTBA CIIUPTOB U UX MPOU3BOJIHBIX, IPOCTHIX 3(YUPOB.

2.7.2. 3apaum padoThI:

1. PaccmoTperh KiacCMpUKALUIO CIUPTOB, HOMEHKIIATYPY, U30MEPHUIO.

2. Tlo3HaKOMHUTHCS CO CIIOCOOAMU MOIYUEHUS CIIUPTOB

3. PaccMoTpeTh XMMHMUYECKHE CBOWMCTBAa CIHMPTOB: pPEAKIMU 3aMENIEHUS BOJOpOAAa B

TUAPOKCHIIBHON TpyMNIe, peakUMH 3aMEelIeHHs] THMAPOKCUIBHOW TPYIIIbI, PEaKIHUH
OKHCIICHUS.

4. PaccMoTpeTh XMMHUYECKHE CBOWCTBA MPOCTHIX 3(UPOB.

2.7.3. Ilepeyenb NnpudOpPOB, MATEPUAJIOB, HCIOJIb3yeMbIX B JIa0OpaTOpPHOii padore:

1. STUNOBBIA CHOUPT, MPOMHJIOBBIA (MM H3O0MPONUIIOBBIM) CIUPT, aMWJIOBBIA (WK
W30aMUJIOBBIN) CITHPT,

2. METaJNINYECKUI HaTpHil,

3. 1%-Hb1i1 ciUpTOBOI pacTBOp PeHondTanenHa.

4. mpsMbIe Ta300TBOAHbIC TPYOKH C OTTSHYTHIMU KOHIIAMHU.

2.7.4. Onucanue (xoa) padoThbl.

Obpaszoeanue u 2udpoau3 arKo2oamos Hampus.B Tpu cyxue npoOUpKH HAJIMBAIOT 110 2
MJ CIOHPTOB: B TMEPBYIO — aOCOJIOTHBIA OJTHJIOBBIA, BO BTOPYKO — MPOMWIOBBINA (WK
W30MPOMUIIOBEIN), B TPETHIO — AMUJIOBBIN (MJTH M30aMHJIOBBIN). B Kaxkyto mpoOUpKy BHOCST 1O
KyCOUYKY (pa3MepoM C TOpOIIMHY) OYUIIEHHOTO OT OKCHJIHOTO CJIOS METAJLINYEeCKOro HaTpusl.
[TpoOupku 3aKpBIBAIOT MPOOKAMH € Ta300TBOAHBIMH TPYOKaMHU, KOHIIBI KOTOPBIX OTTSHYTHI.

OTtMeTbTe, B KakOW NTpOOMpKE peakius uaeT Hauboyiee MHTCHCMBHO M B KaKOW —
MEJIEHHO.

Hamummre ypaBHeHHe peakiuu ciupTa ¢ MeTAIMYecKuM HatpueM. Kak pacmemsercs
o-cBsi3b O — H B aroit peaknuu? Kakue cBoiicTBa cnupTOB (OCHOBHBIE WJIM KHCIOTHBIC)
HPOSIBIISIFOTCA B PEAKLUH C METAIMYECKUM HaTpuem? Ilodemy cnvpThl pearnpyroT ¢ HaTpueM
CIIOKOMHEe, YeM Boja?

JobGaBnssror B mpoOupku mo 1 kamse pactBopa denondranenna. M3mensercs mu
OKpacka MHJIuKaropa?

JloBOAAT peakuuio 3TaHOJa ¢ HaTpueM 10 KoHua. /[ns sroro mpoOUpKy OCTOPOIKHO
HarpeBaroT. Ha nHe mpoOupku oOpasyercs Oenblif TBepAbId HaneT sTuinara Hatpus. (Kycoukog
Hampus 8 npooupke He 00axCHO Obimb!) Jlo6aBnsat0T B mpoOupKy 1 — 1,5 MJI BOJBI U pacTBOPSIIOT
B Heil aTunat HaTpus. Ecnu okpacka He nmosiBiisieTcs, 100aBisAtoT 1 karmno ¢peHoadTanenHa.

Hamumure ypaBHeHWe peaknuu O3TWiata HaTpus ¢ Bojgod. OOBICHUTE, TOYEMY
HOSABIISIETCA OKpacka ¢ (heHo(pTalenHOM.

Peaxyuu oxucnenus cnupmos. a) OKxucienue cnupmog Xpomogoul cmecvlo. B nBe
IPOOHPKHU HATUBAIOT 1O 2 — 3 MJI XpPOMOBOM CMECH U MO KaIUISIM IPH BCTPSIXUBAHUH 10OABIISIIOT
B oaHy nipoOupky 0,5 mi satunoBoro cnimpra (Ocmopoowcno! Cmecwv cunvro pazoepesaemcsi!), a
Bo BTOpyro — 0,5 mu m30ammioBoro cnupra. L[BeT pacTBOpOB MEHSIETCS U3 OpPaH)KEBOI'O B
3eJIeHbId, B MPOOUPKE C OSTUIOBBIM CHUPTOM OIIYIIAETCS 3alax YKCYCHOTO aibJeruja,
HAIOMHUHAIOIIU 3amnax si0JI0K (Hioxams ocmopocho!), a B IpoOUPKE ¢ U30aMHIIOBBIM CITUPTOM
— cen(pUUEcKHii 3armax H30BaJIEPUAaHOBOTO aJIbJIETHU/IA.

Hanummre ypaBHEHUs peakLUi OKUCIEHUS XPOMOBOM CMECBIO JTUJIOBOIO CIHUPTA B
YKCYCHBIN aJIbJIETU, a N30aMHJIOBOTO CIIUPTA — B U30BAJIEPUAHOBBIN albAETU/L.
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0) Oxucnenue smuno6ozo cnupma nepmaneanamom xanus. (Tsea!) lluneTkon akkypaTHO,
HE CMauyuBas CTEHOK, BHOCAT B CYXYyI0 MNpOOUPKY, 3aKpelyieHHYI0 B IOTaTHBE, 5 MI
KOHILIEHTPUPOBAHHON CEpHON KHCJIOTHI. 3aTEM II0 CTEHKE JApPYrod MHUIETKOH OCTOPOXKHO
NPWIKBAIOT 5 MJI ATHJIOBOTO CIUPTa TaK, YTOOBI MOJIYyYniIoch J1Ba cios. [locne aToro HacemaroT
1 — 1,5 r KMnOy. 4depe3 HEKOTOpOE BpeMsl Ha IPAaHULE [IBYX CJIOEB TMOSABISAIOTCA SIPKUE
BCIIBIIIKH, OIIYIIAETCS 3aMax yKCyCHOTO aJIbJIeruaa.

Hanummure ypaBHeHHME peakLMM OKHUCIEHHS ATHJIOBOTO CIIMPTAa B YKCYCHBIN aibAEruj
IIEpMaHraHaTOM KaJlusl.

Ionyuenue ousmunogozo sgpupa u e2o zopenue. B cyxyio mpoOUpKYy HaIUBAIOT 3 MII
CMECH OTHJIOBOTO cHupTa W cepHol Kuciaotrel (1:1) W OCTOpOXKHO HarpeBalOT €€ 0
HauuHaromerocs kunenus. [locie 3Toro cnupToBKy yOUparoT U K ropsiueil CMeCH MPUIIMBAIOT TIO
CTeHKe MpoOupku u3 munetku 5 — 10 kamenb sTunoBoro crmpra. OOpa3yromuii TUITUIOBBINA
a¢up 00HAPYKUBAIOT MO 3araxy.

3aTeM mNpOOHMPKY 3aKphIBAIOT MPOOKOW C TPSAMOM Ta300TBOJHOW TPyOKOM, CHOBa
OCTOPOKHO HArpeBalOT MPOOHPKY M IMOJKHUTaloT Bbluessomuiicss a¢up. [Touemy mus3THUIOBBIM
3(up TOPUT CBETAMIMMCS IUIAMEHEM B OTJIMYKME OT 3TUJIOBOro crupTra? BelyucauTe MpoueHTHOe
coJiepKaHue Yriiepojia B AUITHIOBOM 3upe.

Hanummure ypaBHeHHE peakIMU MOJIy4€HHUS IUATHIOBOTO 3(dupa U PacCMOTPHUTE ee
MEXAHU3M.

Xumuyeckue ceoticmea npocmulx 3¢pupos. B Tpu cyxuwe NMpoOMpPKH HATWUBAIOT 1Mo 1 M
JTUATUIIOBOTO 3(hupa U A00aBISAIOT B MEPBYIO MPOOUPKY HECKOIBKO Kareidb OPOMHON BOJIBI, BO
BTOPYIO — HECKOJIBKO Kamellb 1%-HOro pacTtBopa mepMaHraHara Kajiaus, B TPETBIO — KyCOYEK
METaJUINYEeCKOT0 HaTpusl. BeTpsaxuBaloT conepxumoe Beex npodupok. Habmonenus 3anucath B
TeTpaab. PearupyroT M mpocTele 3QUpHI C TaJoreHaMH, OKHUCIUTENSIMH, IIEI0YHBIMU
MeTaiaMu?

2.8. JlabopaTopnas padora Ne 8 (2 yaca)

Tema: «IIpoctrie 3¢upnl. CrIOCOOBI MOTYyUEHUS U XUMUYECKHAE CBOMCTBAY

2.8.1. lleanb padorhi: M3yunTh ciocoOBI MOTYYEHUS U XUMHUUYECKHE CBOMCTBA MPOCTHIX
3¢upoB.

2.8.2. 3apnauu padoThI:

1. Tlo3HaKOMHUTBCS CO CITOCOOAMU MOITYUEHUS MPOCTHIX CIIUPTOB

2. PaccMOTpeTh XMMHUYECKHE CBOMCTBA MTPOCTHIX I(PUPOB.

2.8.3. Ilepeyenb npuGOpoB, MaTEepPHAJIOB, HCIOJIB3YyeMbIX B J1a0opaTopHoii padore:

1. STUJIOBBIA CHOUPT, MPOMMJIOBBIA (MJIM W3OMPOIMIOBBIN) CIUPT, aMHJIOBBIN (WU
M30aMWJIOBBIN) CIIUPT,

2. METaJUTMYECKHUI1 HATPUH,

3. 1%-HbIi ciupTOBOIA pacTBOp PeHonPrazenHa.

4. mpsiMble Ta300TBO/IHbIE TPYOKU C OTTSAHYTHIMU KOHI[AMH.

2.8.4. Onucanmne (xox) padoThl.

[MpocteiMu 3dupamMu HaA3bIBAIOTCS MPOMYKTHI 3aMEIICHHs] aToMa BOAOPOJa B

THJIPOKCUIIE CITUPTA Ha YIIeBOAOPOAHBIN paaukan. O6mas ¢popmyna R- O —R1 rme R u R1
— paauKabl.

HaszpiBator mpocTele 3¢upel [0 pagukaiaM, BXOAAUMM B HX cocTtaB. Ilo
MEXIYHApOJAHOM HOMEHKJIAaType TpocThle 3(upbl 0003HAYalOT Kak I[POU3BOIHBIC

YIJIEBOIOPOAOB, B KOTOPBIX aTOM BOOpoAa 3aMmelleH ankokcurpynmnoit (RO -). Hanpumep:

CH3 — O — CH3 aguMeTunoBsIi 3pup, METOKCUMETaH
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Cnoco0bl mosiyuyeHus MPOCThIX 3QPUPOB.

1. I3 ciupToB B MPHUCYTCTBUU BOJAOOTHUMAIOIIMX cpeAcTB (Hampumep, H2SO4) npu

140 oC
C2H50H + HHSO4 — C2H5SO4H + H20
C2HS5SO4H + HOC2HS — C2HS5 -0 -C2HS + H2SO4
2. Peakuueil akoroyiiTOB € TAJIOUAHBIMH AJIKUIIAMHU
CH30K + CIC2H5 — CH3-0-C2HS5 + KCI
XuMHYecKHe CBOMCTBA MPOCTHIX I(PUPOB.

B otnuume oT criupTOB M CIOXKHBIX 3(DHUPOB, MPOCTHIE IDUPHI SABIAIOTCS XUMHUECKH
CTOWKMMH BeliecTBaMu. Ha HHMX He JEWCTBYET €IKHE MIENOYM U OONBIIMHCTBO KHCJIOT 32

UCKJIFOYEHHEM KOHLEHTPUPOBAHHON CEPHOU U MOAUCTOBOIOPOIHOMN KUCIOT.
1. Peaknus ¢ KOHII. CEPHOI KMCIOTOM
C2H5-0-C2HS + H2SO4 — C2H50SO3H + C2HS5OH
2. Peakuust ¢ HOAMCTOBOJOPOANCTON KMCIOTON
C2H5-0-C2HS5 +HI — C2HSOH + C2HSI
3. OkucneHue ¢ 00pa3oBaHUEM MMEPOKCUTHBIX U THAPOMEPOKCUIHBIX COCTUHCHHI
[O]
C2H5-0-C2H5 — C2H5-0-0-C2H5 + C2H5- O-O—H
4. PacuieruieHne MeTaJUIMYECKUM HaTpueM Ipu HarpeBaHuu (peakuust Lllopsirmna
ILIL):
C2H5-0-C2HS5 + 2Na — C2H5-ONa + C2H5Na
[Ipoctbie 3¢pupbl XOPOIIO PACTBOPSIOT MHOTHE OpPraHUYECKHE BELIECTBA M IO3TOMY

YacTO HCIOJIB3YIOTCS Kak pacTtBoputend. K BakHEHIIMM NpPOCTHIM 3(UpaM OTHOCATCS H

TETEPOLUKITNYECKUE KUCITOPOCOICPKAIINE COSTUHEHUS — dTHIICHOKCHT (3TIOKCH) B TMOKCAaH.

2.9. JlabopaTopnas padora Ne 9 (2 yaca)

Tema: «Muoroaromuslie cupThbl. CrIocoObI MONyYSHHUS 1 XUMUYECKHUE CBONCTBA

2.9.1. Hean padorbl: M3yunTh XMMHYECKHE CBOMCTBA MHOTOATOMHBIX CIIUPTOB Ha

IpUMepe IIULEPUHA U STUICHIIMKOIIA

2.9.2. 3apauu padorThI:

1. PaccMOTpeTh XUMHUUYECKHE CBOMCTBA MHOTOATOMHBIX CIIUPTOB.

2. PaccMOTpeTh Ka4eCTBEHHBIE PEAKIIMM HA MHOTOATOMHBIE CITUPTHI.

2.9.3. Ilepeyenb npuGOpPOB, MaTEePHAJIOB, HCIOJIB3yeMbIX B J1a0opaTopHOii padore:
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1. TIMLepyH, STUIICHTIIUKOb,

2. 2%-nb1it pactBOp cynbdara meau (1I), 10%-Hb1il pacTBOp rUAPOKCHIA HATPHUS,

3. pactBop cepHoii kucnothl (1:1), rugpocynsdar kamusi.

2.9.4. Onucanme (xoa) padoTsbl.

THonyuenue enuyepama u enuxonsima meou. B mpoOupky HanuBaioT 3 — 4 karuu 2%-HOro
pactBopa cynbbpata menu u 2 — 3 wmia 10%-Horo pactBopa ruapokcuaa Harpus. K
00pa30BaBIIEMYCsl OCAJKy TOTy0Oro IBeTa MPIJINBAIOT HECKOJIBKO Kamelb TIHIEPUHA U CMECh
nepemennBaioT. Ocaiok pacTBOpsieTCs, MOSBISAETCS BAaCHJIBKOBOE OKpalllMBaHHUE pacTBOpa OT
oOpa3yromierocs KOMIUICKCHOTO COCIMHEHUs — TIMlepara MeAw. Hamummre ypaBHEHUs
MPOUCXOAIINX PEaKIUil, YKaKuTe KaKhe CBOWCTBA IIMIIEpUHA NPOSBISIOTCS B pPEaKLUUU C
ruapokcuaom menu (I1).

OnbIT MOBTOPSIOT, HO BMECTO IUIMLIEPHHA BBOJAT B PEAKIIMIO STUIIEHTIUKOIb. Hanummmre
ypaBHEHHE PEAKIINU 00pa30BaHUS TJIUKOJISATA METH.

Jecuopamayus enuyepuna — obpaszosanue axporeuna. (Tsea!) B cyxyro mnpoOoupky
HACBITIAIOT clioeM B lcM ruiapocynbdar Kanus U CMadyuBalOT €ro JBYMS KaIUISIMH TIUIEPHUHA.
CMech CHJIBHO HarpeBaloT — 0 O0Opa30BaHMs TKENbIX MMApOB aKPOJIEHHA C €KUM 3allaXxOM.
luppocynbdar kanus mpu CHIIBHOM HAarpeBaHHWH MpeBpamiaercs B nmupocynbdar xamms K,S,07,
KOTOPBI OTHUMAET BOJY.

Hanummre cxemy peakiuu Jeruparainny TIUIepruHa.

2.10. JIa6opaTopHas padota Ne 10 (2 yaca)
Tema: «DeHombl: KIaccu(puKaus, CIocOObI MOYUYSHHSI, XUMUYECKHE CBOUCTBA

2.10.1. Heasr padorbl: M3yunTh XMMUYECKHE CBOWMCTBAa ()EHOJOB W apOMATUUYECKHX
CIUPTOB, UX OTIMYHUE.

2.10.2. 3agaum padoTHI:

1. Paccmotpers oTimnuue (eHONIOB OT anu(aThyecKux CHUPTOB U apOMATHUYECKHUX
CIHPTOB.

2. PaccmoTtpeTh XuMHUUYECKHE CBOMCTBA (hPEHOJIOB.

2.10.3. Ilepeyenb npudOpPOB, MATEPHAIOB, HCIIOJIb3yeMBbIX B JIa0OpaTOpHOii padoTe:

1. 5%-nb1#t pacTBOp (heHoa,

2. 5%-HbIl pacTBOpP M-KpE30IIA,

3. 5%-HbIi1 pacTBOp n-Kpe3oia,

4. 5%-nb1ii pacTBOp xs0puaa xenesa (1II).

2.10.4. Onucanme (xoa) padoThbl.

Peaxyus ¢enona ¢ xnopuoom scenesa (I11).OnbIT TPOBOAIT C KaKABIM U3 (peHonos. B
NpoOUMPKH HAJIWBAIOT MO 1 MJI pacTBOpa COOTBETCTBYIOIIETO (eHOJIa U TPHOABISIOT KarlIio
xyopuaa xene3a (I1I). [TosBisiercs MHTEHCUBHOE OKpaIIMBaHue: s GeHona — puosneroBoe, s
M-Kpe3oJia — KpacHO-(hHO0JIETOBOE, AJIsl n-Kpe30jia — TEMHO-CHHEE.

Obpazosanue u paznodcenue ¢enonamos.a) K 0,1 — 0,3 r ¢penona npubapnstor 1 — 2 M
pacTBopa ruapokcuaa HaTtpusa. IloctemeHHO mnpoucxonuT pactBopeHue ¢enona. Cmech
HarpeBaloT J0 TOJIyYeHHUs OJHOPOIHOU >KuAKoCcTH. K oxyaxIeHHOMY pacTBOpPY NPUIMBAIOT
pazbaBieHHYyIO cepHylo kucnoty. Habmonaercs moMmyTHEHUE pacTBOpa.

Hanummre ypaBHeHue oOpa3oBanusi ¢eHonsra Hatpus. OOBSICHUTE NPUUUHY
MMOMYTHEHHSI CMECH MIPU B3aUMOJEHCTBUU C CEPHOM KUCIOTOM.

6) Jlnst mpoBeneHus ombita B 1Be mpoOupku nomemmaiot no 0,1 — 0,3 r ¢enona. B ogny
npuwimBaoT 1 — 2 MII pacTBopa KapOoHaTa, a B IPYryl0 — TaKoW ke o0beM THApOKapOOHaTa
Hatpus. HaGmonaercs nu pactBopeHue ¢peHoaa 1 06pa3zoBaHue 0JJTHOPOJHOM KHUIKOCTH B 00enx
npobupkax? O 4em CBHIETEILCTBYET 3TO ombIT? Hamummre ypaBHEHHE peaknuu KapOoHaTa
HaTpus ¢ peHonoMm. Kakue cBoicTBa MposBISET (EHON MPH B3aUMOJCHCTBUU CO IIETOYaMU U
KapOOHAaTOM HaTpus?
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Tonyuenue gpenongpopmanvoezuonvix cmon. Konoencayus gpenona ¢ popmanvoecuoom.

B npoGupky momemntator 1 r ¢genona u 1,5ma 40%-noro pacrtBopa popmanuna. Cmech
HarpeBaroT 10 pacTBOpeHHs (peHosa. 3aTemM M00aBisiOT 2 -3 Karum coiistHON KUCIOTH (1:1) u
IPOJOJDKAIOT HarpeBaTh 5 — 10 MMH A0 MOsBIEHUS MYTH U paccilauBaHus. BepxHuil BogHbIN
CJIOW CIIMBAIOT, HW)KHUHN CIIOM — CMOJTy HAarpeBaroT 1 — 2 MUH ¢ TaKUM e 00beMOM BOJIbI, TIOCIIC
3TOTO CJEIyeT CIUTh BOJXY M BBUIUTH CMOJYy Ha cTeksio. OHa TMOCTENEHHO 3aTBEpIIEBacT.
[Tonydaercs HaBoJlayHas CMOJIA.

Bzaumooeiicmeue mnozoamomuuix enonos c xiopuoom xeneza (I11). B tpu npoOupku
HaJIMBAIOT MO 1 MJI pacCTBOPOB MHOTOATOMHBIX (DEHOJIOB, a 3aTeM J100aBIIAIOT HECKOJIBKO Karellb
pactBopa xyopuaa sxenesa (III). IMupokaTexuH okpamuBaeTcs B HU3YMPYIHO-3EJICHBIH IBET,
pe3opIH — B (UOJIETOBBIN, THIPOXUHOH — B CHHHUM, MHPOTAIION — B OypO-KPaCHBIM.

Oxucnenue ¢henona. B mpobupke pactBopsitor 0,1 T ¢enona B pactBope kapOoHara
HaTpusa. 3areM Npu B30AITHIBAHUM MO KalisiM J00aBJsIOT PAcTBOp IEepMaHraHaTa Kallus.
PacTtBOp obeciiBeunBaeTcs, BbImagaeT Oypolil 0caoK.

OO0BsicHUTE HAOIIOAAEMOE U3MEHEHNUE OKPACKH.

2.11. JIadopaTopHasi padora Ne 11 (2 yaca)
Tema: «Anbaerunbl 1 KeTOHBL. CTIOCOOBI MOTYYEHUS U XUMUYECKHAE CBOWCTBA»

2.11.1. Heanb padorei: M3yunth kimaccudukanuo, CnocoObl MOJIYICHUS U XUMHYECKUE
CBOIMCTBa aJbAETUIOB U KETOHOB.

2.11.2. 3agaum padoOThI:

1. JIaTh XapaKTepUCTUKY KJIACCY OKCOCOEAMHEHUH (JIbJIeTHI0B U KETOHOB)

2. PaccmoTtpeTh crmocoObl TOJTYYEHHS aJIbJICTHIOB M KETOHOB.

3. PaccmoTpeTh XMMHUYECKHUE CBOMCTBA allbJIETUI0B U KETOHOB.

2.11.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCII0JIb3yEMbIX B JIa00OpaTOpHOii padore:

1. aTunoOBLIM criupt, rauuepuH, 10%-Hblil pacTBOp hopManbaeruaa, yKCyCHbIN allbJeTu,
10%-HbIii pacTBOpP YKCYCHOTO albJeruja, (pykCMHCEpHHUCTas KHCIOTa, KOHIIEHTPUPOBaHHAas
COJISIHAasE KUCIJIOTA, pacTBOp pe3opluHa (BomHblil), 0,5%-HbBI pacTBOp HUTPONpPYCCUAA HATPHUSA,
muxpomar kKanus (Kpucramuinyeckuit), 10%-HbIi pacTBOp nuMXpomaTa Kajus, THApocylbdar
KaJus, KOHLIEHTpUpOBaHHAsl cepHast kucioTa, 10%-Hblii pacTBOp cepHOW KHUCIOTHI, 2%-HbIN
pacTBop mnepmanraHata kanus, 10%-HbIi pacTBOp KapOoHaTa HaTpusi, 2%-HbII pacTBOP
cynbdara meau (II), 10%-HbIi pacTBOp rHAPOKCHAA HATPHSI, aMMUAYHBIA PacTBOP THMAPOKCHAA
cepeodpa.

2. W30THYTHIE Ta300TBOJHBEIC TPYOKH, mumeTku, konobl Bropma (50-100 mur), crakaHsl
xumuueckue (50-100 mu), unbTpoBanbHas Oymara, Jie.

2.11.4. Onucanue (xoa) padoThl.

a) Peaxyus anvoecudos ¢ ¢hykcunceprnucmou xuciomotu. B mpobupky HamuparoT 1 i
pacTBopa (yKCHHCEpHUCTON KHUCIOTHI M JOOABISAIOT HECKONbKO Kamenb 10%-Horo pactBopa
dbopmanbreruaa. [IpoOupky craBsaT B mratuB. Bo BTOpylo mpoOUpKYy K (HYKCHHCEPHUCTON
KHCJIOTE T00aBISIOT Takoe ke KoiamuecTBO 10%-HOro pactBopa yKCYCHOTO albJeTHlia M TOXE
ocTaBlsit0T ee. YUepe3 HECKOJIbKO MHHYT B TNpoOupke ¢ (GOopManbAEeTrHAOM TMOSBISETCS
¢duoneroBas okpacka, a B IpOOHPKE C YKCYCHBIM aJIbJIETUIOM — PO30BO-(HOIIETOBASL.

0) Lleemnas peaxyus na gopmanvoecud ¢ pezopyurom. B mpoOupKy HammBarT 3 M
0,5%-noro0 pactBopa pe3opimHa U 1 mi 10%-Horo dopmanbaeruna. [TuneTkoil 0CTOPOKHO TIO
CTEHKE JT00aBJA0T 1-2 MJT KOHIIEHTPUPOBAHHON CEpHOM KUCIOThL. Ha rpaHuIie 1ByX >KUIKOCTEH
HOSIBJISIETCS MAJIMHOBOE KOJIBIIO.

8) L{esemnasn peaxyusa ykcycnoeo anvoecuoa c Humponpyccuoom Hampus. K 5 min 0,5%-
HOT'O pacTBOpa HHUTpoIpyccuaa Hatpus npubasisiror 0,3 mi ykcycHoro ampiaeruga u 0,2 mu
nunepuauHa. [Ipu BCTpAXuBaHUU MOSABIISETCS TEMHO-CHHEE OKpalllBaHUE.

2) Ilonyuenue yKkcycnoeo anvoe2udda OKUCTIEHUEM MULOB020 CRUPMA OUXPOMAMOM
kanus. B mpobupky Hacemaior 0,5 r K,Cr,O7, npumusaror 2 mi 10%-Horo pacTBopa cepHOU
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KHCJIOTBI M TIOCTENIEHHO IIpU BCTPSAXMBAaHMM — 2 MJ 3TWiIoBOro cnupra. IIpoucxoaut
pazorpeBaHue cMecH 1 U3MeHeHHe ee okpacku. [IpoGupky 3akpbIBaloT MPoOKOM ¢ Ta300TBOIHOI
TpyOKOH, KOHEIl KOTOPOH OMyIIeH B MPOOUPKY-NIPUEMHHUK ¢ 2 MJT BOJIbL. [IpueMHUK HaXoIuTCs B
CTakaHe ¢ JeAsHoW Bomod. OCTOPOXXKHO HarpeBalOT MPOOUPKY C PEAKIIMOHHOM CMEChI0 W
OTTOHSIIOT JIETYYHE MPOAYKTHl B T€UeHHE 2 — 3 MHUH. YacTb MOJIy4UEHHOrO BOJAHOI'O PAacTBOPA,
COJIEpXKAIIET0 YKCYCHBIN aJbJeTH/I, UCTIOIB3YIOT I PEeaKIuu ¢ (GYKCHHCEPHUCTON KHCIOTOM,
BTOPYIO — JUI PeaKLUU cepeOpsIHOTO 3epKajia, TPETHIO — I PEAKLUHU C THAPOKCUIOM MEIH.

Hamummre ypaBHEHHE peakIuu OKHUCIEHHs 3THJIOBOTO CIIMPTAa B YKCYCHBIM allbJETH]
neiicTBueM nuxpomarta B kucioi cpeae. [logbepure ko3 duiiueHTs!.

0) Tlonyuenue enuyepunoB8o2o anvboecuoa OKUCIeHuem iuyepurna ouxpomamom kaius. B
npobupky HamuBaoT 1 min 10%-noro pactBopa K,Cr,O7, 1 mn 10%-HOro pactBopa cepHoi
KUCJIOTHI W 1 M mimnepuHa. CMech BCTPSXHBAIOT, MPOOMPKY 3aKpHIBAIOT MPOOKOH ¢
ra300TBOJHOM TpyOKOHl M ocTopokHO HarpeBaioT. Ilapel oOpa3zyromierocsi TITUIIEPHHOBOTO
anbJeruaa npomnyckaroT B 1 M pacTBopa GyKCUHCEPHUCTOM KUCIIOTHI, HATMBAIOT B MPOOUPKY-
NPUEMHHUK; TOSBISIETCS KPaCHO-(hHMOJIETOBOE OKPALIIMBAHHUE.

Hamummre ypaBHeHME peaklMM OKWCICHUS IVIMIEPUHA B TJIMLEPUHOBBIN albAETH]
XpoMoBoii cmechio. [Tondepute ko3P PUIIUEHTHI.

2.12. JIaGopaTopHas padora Ne 12 (2 yaca)
Tema: «KapOoHOBBIE KHCIOTHI: KilaccH(UKaLuUs, CIOCOObI IMONYyYSHHs, XUMUYECKHUE

CBOMCTBa»

2.12.1. Heap padoThl: M3yunTh KIacCUPHUKAIMIO U XUMUUYECKHE CBOWCTBA KapOOHOBBIX
KHCJIOT.

2.12.2. 3apaum padoThI:

1. PaccMoTpeTh HOMEHKIATYPY, U30MEPUIO, KJIaCCU(PHUKAIUIO KAPOOHOBBIX KUCIOT.

2. Paccmorpers cHocoObl TMONyYeHUS] M XHMHYECKHME CBOWCTBA MOHOKapOOHOBBIX

KHCJIOT.

2.12.3. Ilepeyenb npudOpPOB, MATEPHAIOB, HCIIOJIb3yEeMBbIX B J1a0OpaTOPHOIi padoTe:

1. amerar HaTpusi, almeTaT KaJbl[Us, KOHUEHTPUPOBAHHAs cepHas Kuciorta, 10%-Hblil
pacTBOp CEpHOM KUCIOTHI, YKCyCHas KucioTa neasHasi, 10%-Hblil pacTBOp YKCYCHOM KHCIOTHI,
METHJIOBBIM oOpaHkeBbld, 1%-HbIN crnupToBOM pacTtBOp (eHondranenna, 10%-Hblil pacTBOp
arierata Hatpusi, 3%-HbIi pacTBop xyopuaa xenesa (1), 10%-ub1ii pacTBop KapOOHaTa HATPHS,
metaymueckuit maramid, okcun menu (II), 1%-ubIii pacTBop mepmanranaTta kamusi, S5%-HbIN
pacTBOp CEpHOM KUCIIOTHI, CHHSS JIAKMYCOBasi Oymara.

2. U3OTHYTBIE Ta300TBOJIHBIE TPYOKH, MPSMbIE€ T'a300TBOJHBIE TPYOKH C OTTSHYTHIM
KOHITOM, XuMu4eckue ctakansl (50 — 100 mu), ne.

2.12.4. Onucanme (xoa) padoThbl.

a) Kucrnomnule ceoticmea ykcycnoti kuciomel. B Tpu mpobupku Hanusaiot mo 1 mi 10%-
HOTO PacTBOpa YKCYCHOW KHCJIOTHL. B mepByro mpoOupky m00aBisoT 1 — 2 MJI METHIIOBOTO
OpaHXXEBOro, BO BTOPYI0 — | — 2 Kamm CHHEro Jakmyca, B TpeTbto — 1 — 2 xamm 1%-Horo
CIIUPTOBOTO pactBopa deHondranernHa. OTMEUarOT, B KaKMX MPOOUPKaX U3MEHMIACh OKpacKa.

0) Bzaumoodeticmeue ykcycnotl kuciomol ¢ kapoonamom Hampus. K 3 — 4 mn 10%-Horo
pacTBopa kapOboHaTa HaTPUs MPUIMBAIOT 2 — 3 MIT JISASTHON YKCYCHON KHCIIOTBI.

UYro Bbl Habmonaere? Hanummre ypaBHeHne peakuuu. Kakoil BBIBOJ MOXKHO C/IENaTh O
KMCJIOTHBIX CBOMCTBAX YKCYCHOM M YTrOJIbHOM KUCIOT? ByJeT au yKCycHasi KUCI0Ta pearupoBaTh
C pacTBOpaMu cynb(hara HATPHUS U XJIOPUAA HATpUS?

8) Bzaumooeticmsue ykcychoui xuciomol ¢ macHuem u oxkcuoom meou (II). B mpoOupky
HATUBAIOT 2 — 3 MJI YKCYCHOW KHCIOTBHI, JOOABJISIOT HEMHOTO METANIMYECKOTO0 MarHus W
3aKpBIBAIOT MPOOUPKY MPSMON Ta300TBOJHOW C OTTSHYTHIM KOHIIOM. Uepe3 HEeKOTOpoe Bpems
MO/KUTAIOT BBIJICISIOIIUNCS Ta3.

Hanummre ypaBHeHue peakiuu.
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K 0,2 r okenga menu (II), momemienHOro B mpoOUpKY, MPUIKMBAIOT 2 — 3 MJI YKCYCHOH
KHCJIOTHI, 3aTeM MTPOOUPKY OCTOPOKHO HarpeBaroT. OOpaniaroT BHUMaHKHE Ha OKPAacKy pacTBOpA.

Harnmmumre ypaBHeHHE peakuu.

2) Obpaszosanue u euopoaus ayemama odnceneza (I11). B mpoOupky HanuBaroT 2 — 3 Karim
10%-HorOo pacTBOpa arerara HaTpUs W NPUOABIAIOT HECKOJIBbKO Karenb 3%-HOro pactBopa
xnopuna sxkeneza (III). TlosiBasieTcst ’kenTOBaTO-KpaCHOE OKpAITWBAaHHE PACTBOpPA BCIIEICTBUE
pacTBOpuUMOil conu arerata xene3a. [Ipu kumnsueHun pactBopa MPOUCXOAUT THAPOJIHU3 CONH C
o0pa3oBaHHEM OCHOBHOMW COJIM, KOTOpas BBIMAJAeT B OCAJ0K B BUE XJIONBEB KPacHO-Oyporo
I[BETA.

Hammmure ypaBHeHuUs1 peakumii: oOpa3zoBanus amerara xene3a (1) m ero ruaponmsa.
DTy peakuuio MNPUMEHSIOT Mg YOAJICHUS W3 pacTBOpa HMOHOB TPEXBAJICHTHOIO JKEJe3a.
AHaJIOTUYHO pearupyroT ¢ xjaopuaom xenesa (I11I) MypaBbrHas 1 MpONMMOHOBASI KUCIIOTHI.

0) OmuoweHnue YKCYCHOU KUCIOMbL K Oelicmeuto okuciumerneti. B poOUpKy HATUBAIOT
0,5 mu1 JIeasHON YKCYCHOM KHMCIOTHI, 2,5 M 5%-HOro pacTBopa CEpHOM KUCIOTHI U 5 M 1%-
HOTO pacTBOpa NepMaHraHaTa Kajaus. PEakiiMOHHYIO CMECh IepEMEINBAIOT.

[IpouicxomuT 1M W3MEHEHHWE OKpackw pacTBopa? [lemaroT BBIBoJ 00 OTHOIIEHUH
YKCYCHOM KHCJIOTBI K JEUCTBUIO OKUCIIATEIICH.

2.13. JIaGopaTopHas padota Ne 13 (2 yaca)

Tema: «Okcu- 1 OKCOKUCIOTHI. ONTHYECKAS] U30MEPHUSI»

2.13.1. Heap padorpi: M3yunTh CBOMCTBA OKCUKHUCIIOT, @ TAK)KE€ SIBICHHUE ONTHYECKOU
U30MEPHH.

2.13.2. 3agaum padoThI:

1. JlaTb XapakTepUCTUKY OKCH- M OKCOKHMCIOTaM, Kak Ou(yHKIMOHAJIbHBIM
COEIMHEHUSIM.

2. PaccMOTpeTh SIBICHHE ONTUYECKOU U30MEPHUH.

2.13.3. Ilepeyens npudOpPOB, MATEPHAIOB, HCIIOJIb3yEeMBbIX B JIa0OpaTOPHOIi padoTe:

1. 10%-HpI1i1 pacTBOp BUHHOW KUCIOTHI, 5%-HbII pacCTBOp BUHHOM KUCIOTHI, | H. pacTBOp
runpokcuaa Kamus, 10%-Hblii pacTBOp cepHOW KHUCIOTHI, 5%-HBIH pacTBOp Cyinb(ara Meau,
15%-Hb1ii pacTBOp THUIApOKCcHIA HATpHUs, 35%-HBI pacTBOpP CErHETOBOM coiu (CMEIIaHHON
HATPUEBO-KAIMEBON COJIM BUHHON KHMCJIOTHI) WM JBYX3aMELIEHHOW COIM BUHHOW KHUCIIOTHI, 5%-
HBII pacTBOp XJopuaa Kanbius, 10%-Hblil pacTBOp aMMuaka, JJakMycoBasi Oymara (KpacHasi).

2. OropeTKHu.

2.13.4. Onucanmue (xoa) padoThbI.

a) Obpaszoeanue Kaiuesvix conel 6uHHOU Kuciomul. HamuBaioT B mpoOUpKy U3 OIOpeTKH
2 ma 1 H. pacTBOpa BUHHOW KHCJIOTHI M W3 Apyrou OropeTku mo0aBisaoT 1 mu 1 H. pacTBOpa
rupokcuaa Kanus. lIpu BCTpsIXMBaHMM BBINAZAeT MEIKOKPUCTAIUIMYECKHH OCaoK Oenoro
nBera (Taptpar kamus). Ecnu ocajok He BbINaAaeT, CTEHKU MPOOUPKU MOTUPAIOT CTEKISTHHON
NaJloykoil. 3aTeM MpOoJOIKAIOT A00aBIATh M3 OropeTkd | H. pacTBOp THMAPOKCHIA Kalus 10
MOJIHOTO PAacTBOpPeHMs ocaaka (mpu BeTpsixuBaHuu). Hamummre ypaBHeHUs peakuuii u
OOBSICHUTE OIIBIT.

[TonoBUHY MOJIyYEHHOTO pPacTBOpa OTIUBAIOT B MPOOUPKY U J00aBIAIOT K HEMY IO
karsaM 10%-He1il pacTBOp cepHON KHCIOThl. CHOBA MOSIBIAETCS OCalOK U MYTh, MCUE3AIOIINE
npu 100aBIeHNH U30bITKA CEpHOM KUCIOTHL. HanuiuTe ypaBHeHHE peakiuu.

0) Ilonyyenue kanvyuegotl coau uHHOU Kuciomol. B mpoOupky HamuBaoT 1 Ma 5%-HOTo
pacTBopa BHMHHOW KHCIOTHI U J00aBisoT 1o KamisiM 10%-HbI pacTBOp amMmuaka o
HEUTpalbHOW pEaKUWu TO JIAKMYCY. 3aTeM MPHJIMBAIOT HEOOJBIIOE KOIUYECTBO S5%-HOro
pacTBopa xyopuaa Kaneiys. [losBisieTcss 6enplii 0caoK TPYITHOPACTBOPUMON KaJbIIMEBON COTH
BUHHOM KHUCJIOTBHL.
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Hanummre ypaBHeHHME peakuuud OOpa3oBaHUs CpeIHEH KalbI[MeBOM COJMM BHUHHOU
KHCJIOTHI.

8) Bzaumooeticmeue conu eunnoii kuciomol ¢ euopoxcuoom meou (I11). K 1 mn 35%-noro
pacTBopa cerHeToBOM coiu no0aBisioT 1 mMia 15%-Horo pacTBopa THApOKCHIA HATPUS U MPHU
BCTPSAXHUBAHUU T10 KaIUISIM 100aBIsIOT 5%-HbIi pacTBop cynbdara meau (II). OT kaxmoit karum
BHayaJjie TMOoJy4yaeTcsl 0caZok roxyboro msera — rugpokcun meau (II), mpu BCTpsXuBaHUU OH
pactBopsiercsi. OOpa3yercs pacTBOp BacHJIBKOBOTO IBeTa. BWHHas KHCIOTa CONEPKUT JIBE
TUAPOKCUIIbHBIE TPYNIbl U CIOcOOHAa B IIEJIOYHOM pPacTBOpe OOpa3oBBIBATH KOMILIEKCHBIE
COCMHEHUS TUIA aKOTOIATOB ¢ ruapokcuaoM menu (II) mogoOHO MHOTOATOMHBIM CIUPTaM.
[[lenoyHol pacTBOp KOMIUJIEKCHOTO COEAUHEHHUS IBYXBAJICHTHOM MEOU C COJbIO BUHHOM
KHCJIOTHl Ha3bIBaeTcs (ENMHTOBOM KHUAKOCThIO. (Brepsble Obima mpuroroBineHa B 1849 r.
HeMelKuM XuMHKOM Penunrom). OHa JIETKO OKHCISET MHOTHE alblaerujpl. DOeNInHrOBY
JKUJKOCTh IIMPOKO HUCHOJIB3YIOT JJIS KA4eCTBEHHOTO M KOJIMYECTBEHHOI'O  aHalu3a
BOCCTaHABJIMBAIOIINX CAXaPOB.

Hanummre ypaBHeHUs peakiuii: oOpasoBanus ruapokcuaa meau (1) u BzaumopaeiicTBus
CErHETOBOW COJIM C TUAPOKCUAOM MEJIN.

2.14. JIaGopaTopHas padota Ne 14 (2 yaca)
Tema: «[Ipou3BoaHbIE KAPOOHOBBIX KUCIIOT: KUPBI, AMHIbI, AHTHIPUIBD)

2.14.1. Heab pa6orbl: M3yuuTh cmocoObl MOMyYeHHS W XUMHUYECKHE CBOMCTBa
MPOU3BOJHBIX KaPOOHOBBIX KHCIIOT Ha IPUMEP >KUPOB U MbLIA.

2.14.2. 3apaumn padoThI:

1. U3yunTh XUMHUYECKHE CBOMCTBA )KMPOB HA TPUMEPE PEAKIIUU THIPOJIH3A.

2. M3yuuTh criocoObl MosryueHust coyieit KapOOHOBBIX KHCIIOT.

2.14.3. Ilepeyenb NnpudOPOB, MAaTEPHAJIOB, HCII0JIb3yEMbIX B JIa0OpaTOPHOii padore:

1. TUJIOBBINA CIMPT, AUITHIOBBIN 3hup, XJI0podopm, 6€H301, OEH3UH, CMECH ITHIOBOTO
cupta ¢ Oenzonom (1:1), 5%-ublit pactBop ruapokcuaa Hatpus. 0,1 H pacTBOp T'MIpOKCHIA
Kanus, 5%-Helii pacTBOp KapOonara Hatpusi, 10%-HbI pacTBOp KapOoHara HaTpus, 1%-HbIi
pacTBOp MbLIa, pacTBop Oenka, OpomHas Boja, pactBop (enondranenna, 0,005%-Hbrit
CIIUPTOBOM pacTBOp Hona, 25-HblM KpaxMainbpHbId Kienctep, 10%-Hblil pacTBOp pacTUTENBHOIO
Mmacia B xjopodopme, 2%-HBIH pacTBOp NepMaHraHara kamus. [uapocynbdar Kkamus
(kpuctamuyeckuii), 15%-HbII pacTBOp THIPOKCHAA HATPHUS, XJIOPUA HATpUs (HACHIIIEHHBIN
pacTBOp), MOJICOTHEUHOE MACIIO, CBUHOMW (TOBSKUN WM OapaHWi JXKHUp), CEMEHA MOJICOTHEUHNKA
(uu JIbHA, KOHOILIHU | T.I1.).

2. HOKHUITBI, GUIBTPOBANIbHAS Oymara, KalmuuIsipbl, OIOpeTKH, KoJIObl KoHndeckue (50 —
100 mu1), 6GaHM BOJSIHBIC, BO3IYLIHBIC XOJOJWJIBHUKM K KOHHYECKUM KOJIOaM, TEPMOMETPHI,
xumuueckne ctakanbl (50 — 100 mur), O6ans BoasHas, GapopoBbie CTYNKH, MPOMBITHIN MECOK,
00paTHbIE XOJIOAWIBHUKU K TPOOUPKAM, XUMUYECKHE BOPOHKH, MEPHBIE IIMIMHAPHI Ha 10 ML

2.14.4. Onucanme (xoa) padoThbl.

a) Pacmeopumocms dcupoe u macen 6 opeanuveckux pacmeopumensx. B Tpu npoOupku
HAJIMBAIOT MO 2 Kalid TMOJACOJIHEYHOr0 Macia M J00aBisioT MO 2 M OpraHu4ecKuX
pacTBopuTeNeii: B MEPBYIO MPOOUPKY — STWIIOBBIA CIUPT, BO BTOPYIO AMATHIOBBIA 3¢up, B
TpeTbio — xs1opodopM. CozepkuMoe BceX MPOOUPOK IHEPTUYHO BCTPSIXUBAIOT.

B kakux nmpoOupkax mMacio pacTBopsiercs?

[IpoOupky, B KOTOpOil oOpa3oBajgach SMYJbCHS, 3aKpBIBAIOT MPOOKOH € OOpaTHBIM
XOJIOMIBHUKOM, HarpeBaroT Ha BOJASHOW OaHe O HAYMHAIOIIETOCS KUICHHS U BCTPSIXUBAIOT.
VYBenuuuBaeTcs JM PacTBOPUMOCTh Macia mnpu HarpeBaHuu? OMBIT HNOBTOPSIIOT, HO BMECTO
MOJICOJTHEYHOTO Macja B NMPOOMPKHM C OPraHMYECKUMH PAcTBOPUTENISIMH BHOCSAT HEOOJBILIOE
KOJIMYECTBO JKHpa (CBUHOTO, TOBSKBETO MIIH OapaHbEro caja).
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2.15. JlabopaTopHasi padora Ne 15 (4 yaca)
Tema: «YrieBonabl. Monocaxapunbl. Kinaccudukarus, XuMHIECKHUE CBOMCTBa»

2.15.1. Heap padorbl: M3yunTh XMMHUYECKHE CBOMCTBA MOHOCAXApWUJIOB HA IMPUMEPE
TJIFOKO3BI U (PPYKTO3BI.

2.15.2. 3agaum padoOThI:

1. PaccMmoTperh kimaccuuKanyy MOHOCAXapHIOB MO KOJMYECTBY aTOMOB Yriiepoja U
HAIUYUIO0 QYHKIMOHAIBHBIX TPYIIIL.

2. O3HaKOMHUTHCS C SIBJICHUEM TayTOMEPHU3ALMU B MOHOCAaXapHuaax.

3. PaccmoTpeTh XHMMHUYECKME CBOMCTBA MOHOCAXapUJIOB IO THUIPOKCHIBHBIM H
OKCOTpyTIam.

2.15.3. Ilepeyenb npudOPOB, MAaTEPHAJIOB, HCII0JIb3yeMbIX B JIa0OpaTOpPHOIi padore:

1. 1%-HbIit pacTBOp IMIOK03BI, 1%-HbIi pacTBOp (HpyKTO3HI, 2%-HBII pacTBOp HPYKTO3HI,

2. 10%-HbI1i1 pacTBOp hopManbaerua,

3. dbyKCcHHCEpHHUCTAS KUCTIOTA,

4. 5%-ubl1it pacTBOp cynbdara meau, 10%-Hblil pacTBOp THUAPOKCHU]IA HATPUS,

5. peaktuB dennHra, aMMHYHBIA PacTBOP OKCHAA cepedpa.

2.15.4. Onucanme (xoa) padoThbl.

a) Peaxyuu ¢yxcuncepnucmoti kuciomol ¢ opmanvoecudom u 2noko3ou. B nBe
npoOupKkH HaiMBalOT 1Mo 1,5 M pactBopa (PyKCHHCEPHUCTOM KHUCIOTHL. B omHy mpoOupky
npummuBaotT 1,5 mn 10%-Horo pactBopa dopmanpaeruaa, B apyryio — 1,5 ma 10%-Horo
pactBopa rmoko3bl. Copepxkumoe NpoOUpOK MepeMmemuBaiT. Yepe3 HEKOTopoe BpeMs B
npobupke ¢ QopmanbIeru oM mosBIsAETCS (PHUOIIETOBO-PO30BOE OKpalIMBaHue. PacTBop,
COJIeprKallIHii TITI0K03Y, OCTaeTCs OECIIBETHBIM.

[Touemy T1IIOKO3BI (M JApyrHe MOHOCAaXapuabl) HE JAeT HEKOTOPBIX peaKkuuid Ha
KapOoHWIBbHBIC Tpynmbl? Hampumep, oHa He pearupyeT ¢ (HYKCHHCEPHHCTOW KHCIOTOW H C
THJIPOCYIB(PUTOM HATPHUS.

6) Oxucnenue monocaxapudog c cuopoxucoom meou (I1) 6 wenounoti cpede. B npodbupke
cmemnBaloT 3 Ml 1%-Horo pactBopa rmoko3el U 1,5 mu 10%-HOoro pactBopa rugpokcuia
HaTpus. 3aTeM IO KarulsiM MPH BCTPSAXUBAHUM J00aBISAIOT 5%-HbIM pacTBOp cynbdara Meau A0
NOSBIICHUS HE MCYE3aoNIeil MpHu BCTpAXUBaHUM MYTH. M30bITOK runpokcuaa menu (II) memaer
peakuuu, Tak Kak [Mpy HarpeBaHUM OH TepsieT BOMY U mpeBpainiaercs B okcua meau CuO uepHOro
nBera. Eciu xe rugpokcuma memu (II) cnumikom manio, TO HE CBS3aHHAs UM TJIOKO3a TIPU
HarpeBaHUU OCMOJIAETCS, MPOAYKTHI OCMOJIEHUS TEMHOIO I[BETa TAK)K€ MACKHUPYIOT PEaKIHIO.
Conepxxumoe NMPOOMPKHM HArpeBAIOT 1O HAYMHAIOIIETOCs KHUCIEHHs Tak, 4TOOBl HarpeBajiach
JUIIb BEpXHSAS 4YacTh pacTBOpa, a HIDKHAS OcCTaBajach AJig KOHTposis. B Harperoit wactu
pacTBopa MOSBIAETCS KEAThI ocanok ruapokcuaa menu(l), Bckope nepexoasmuil B KpacHbIH
ocagok okcuaa Meau (I). OmbIT MOBTOPSIIOT, HO BMECTO TUIIOKO3bI OepyT 1%-HbI pacTBOp
(bpPyKTO3BI.

B ycnoBusix ombiTa OIMHAKOBO JIETKO OKHUCIAIOTCS TuapokcuaoM meau (1) u anbno3sl
(rrok03a), ¥ KeTo3bl (ppykTo3a). OOBICHSIETCS ITO TEM, UYTO MPU HATPEBAHUH C OKUCIIUTEIEM B
HIEJIOYHOM cpese yriaepoAHble IeNH MOHOCAaXapuJOB pacCIIEIUISIOTCS, MpU ATOM oOpasyercs
CMeCh BEILECTB, B TOM YHCIE JIETKO OKUCIsonmxcs ((hopManbaerua, MypaBbUHAs KUCIOTa U
ap.). Cpenu npoAyKTOB OKUCIIEHHUS TJIFOKO3bI OOHapYXKeHa TakKe TJIFOKOHOBask KUCIIOTA.

Hanummure ypaBHEHHE pEaKIMM OKHMCIEHUS TJIOKO3bl B KIIOKOHOBYIO KHUCIIOTY
ruapokcuaom menu (11).

8) Oxucnenue monocaxapuoog peaxmusom Penrunea. Hanmupaior B aBe npodbupku mo 1,5
— 2 MJI pacCTBOPOB MOHOCAXapHUIOB: B OJIHY MpoOUPKY — 1%-HBbIi pacTBOp IIIOKO3bI, B APYTYIO —
1%-Hb1it pacTBOp (PpyKTO3bI. 3aTeM B KXKAYI0 IPOOUPKY HOOABISIOT PaBHBIM 00BEM peaKTHBA
®denuHra, coaep>kuMoe MpoOUPOK MEPEMEIINBAIOT U HArpeBalOT BEPXHIOIO YacTh pacTBOpa 0
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HAYMHAIOIIETOCS KHUIMEeHUA. B BepxHEell dYacTu >KHIKOCTH B 00euX NpoOHUpKax TMOSBIISETCS
KeNThId ocafok rumapokcuaa menu (I), mepexomsmuii B kpacHbIi ocamok okcuga meau (),
HUOKHSIS 9aCTh JKUIKOCTH, KOTOPYIO HE HAarpeBalli, OCTAeTCsS CHHEH.

PeaktuBoM DenuHra monp3oBatbes yaooHee, yem ruapokcuaom mean (II), Tak xak npu
HArpeBaHUU CMECH €r0 C PacTBOPOM MOHOCaxapuja HE MPOUCXOAUT OOpa3oBaHUE UYEPHOTO
ocanka okcuna meau (II), Mackupyromero kpacHslii mBeT ocaaka okcuaa meau (I). Peakmus ¢
(enmMHroBOM KHUIKOCTBbIO MPOTEKaeT ObicTpee M Oojee YeTKO. IJTOM peaknuel MIHMPOKO
MOJIB3YIOTCS ISl KAYECTBEHHOTO U KOJMYECTBEHHOTO aHaJIM3a MOHOCAXapHJIOB U JUISl OTJIMYUS
BOCCTAHABIIMBAIOIIUX TUCAXaPUIOB OT HEBOCCTAHABIUBAIOIINX.

Uto Takoe peaktuB Penunra? Kakoe cTpoeHHE UMEET 3TO PEAKTHUB M KaK €ro rOTOBST?
Hanummure ypaBHEHHWE peaklMH OKHUCICHUS TIIIOKO3bl B TIIOKOHOBYIO KHCIIOTY pPEaKTHBOM
®denuHra.

2) Okucnenue MOHOCAXAPUOOE AMMUAYHBIM PACMBOPOM OKcuoa cepebpa (peakyus
«cepebpsinozo 3epkanayr). K 2 — 2,5 mn nmpunusator 1,5 mn 1%-Horo pactBopa IIIOKO3bI, K
apyroii — 1,5 mn 1%-Horo pactBopa ¢pykTo3sl. O6e mpoOupku HarpeBaioT 5 — 10 MuH B
BOJSIHOM OaHe, Harperoil mo 70 — 80 °C. Merammueckoe cepebpo B 00enx IpoOHpKax
BBIJICTISICTCSI HA CTEHKAaX B BUJE 3€PKATBHOrO Hanera. Bo BpeMsi HarpeBaHus MPOOUPKU HEb3s
BCTPSIXUBATh, MHAUE METAJUIMUECKOE cepeOpo BBLACTUTCS HE Ha CTEHKax MpPOOUPOK, a B BHJE
TEMHOTO OCa/IKa.

Hanummre ypaBHeHHE peakIK OKUCICHHS TITF0KO3bI 10 TITFOKOHOBOM KHCIOTHI.

2.16. JladbopaTopHasi padora Ne 16 (2 yaca)
Tema: «YrneBoasl: Jlucaxapuasl. BoccTraHaBiauBaronmye W HEBOCCTAHABIMBAIOLINE

JIACAXAPUIBI»

2.16.1. Leab padorel: M3yunTh CTPOEHNUE U XUMUYECKHUE CBOMCTBA IMCAaXapHUI0B.

2.16.2. 3axaum padoThI:

1. PaccMoTpeTh cTpoeHME OucaxapuiioB M UX JIeJIeHHE Ha BOCCTAHABIMBAIOIIUE U
HEBOCCTaHABIIMBAIOIIHE.

2. PaccMOTpeTh XMMUYECKUE PEAKIIUN JUCAXAPUIOB.

2.16.3. Ilepeyenb npudOpPOB, MATEPHAIOB, HCIIOJIb3yeMBbIX B JIa0OpaTOPHOIi padoTe:

1. 1%-Hb1i1 pacTBOp caxapo3bl, 1%-HbIll pacTBOp MajbTO3bl, 1%-HBII PacTBOp JaKTO3HI,
peaktuB PenuHra, ykcycHas kuciaora, 10%-HbIi pacTBOp THUIPOKCHIA HATpUs, MOJIOKO,
pa3zbaBieHHOe BOJOM B 0O0BbeMHOM oTHOIIeHWU 1:1, 5%-HBI pacTBOp MaibTO3bl, 5%-HBbIi
pacTBOp JIAKTO3BI.

2. XMMHYECKHE CTakaHbl (25 MJI), XUMHYECKHE BOPOHKH, (PUIbTpOBanbHasi Oymara,
MepHbIe TIIUHAPHI (10 M).

2.16.4. Onucanme (xoa) padoThbl.

a) Peaxyuu oucaxapuoos c peaxmusom @enunea. B Tpu mpoOupku HamMBaKOT 1Mo 1,5 — 2
M1 1%-HBIX pacTBOPOB caxapo3bl, MATbTO3bI U JIAKTO3BI. 3aTEM B KaXAYI0 MPOOUPKY JO0OABISIOT
paBHBI 00beM peakTuBa DeNuHTa, KUAKOCTH MIEPEMEITNBAIOT U HATPEBAIOT B TUTAMEHU TOPEIIKU
BEPXHIOIO YacTh PaCTBOPOB J0 HaUMHAIOMIEToCs KuneHus. HIkHsIsl 4yacTh pacTBOPOB HE JI0JKHA
HarpeBaThCsl.

Bo Bcex nm mpoOupkax mosBisieTcss KpacHbIi ocamok okcuga meau (I)? OOwsicHuTe
pe3yabpTaThl omnbiTa. Hamumure ypaBHeHus peakuuit ¢ ruapokcuaom meau (II) ans tex
JcaxapyioB, KOTOpbIE AAIOT MOJIOKHUTEIbHYIO pEaklnio ¢ peakTuBoM denuHra.

0) Obuapyacenue 1axmo3svl 8 mMojioke. B HEOOIBIION XUMUYECKUHCTaKaH (EMKOCTBIO 25
MJI) HAIMBAIOT 5 — 7 MJI MOJIOKa, pa30aBieHHOro BoAou 1:1, n m00aBISIIOT K HEMY HECKOJIBKO
Karesb YKCYCHON KUCIIOTHI P MepeMEIMBaHUN CTEKIITHHOW Nasloukoil. B kucioit cpene 6enoit
CBEPTHIBAETCS U BBINIAAAET B BUJIE XJIOMBEB.

Ocanok OTUIBTPOBBIBAIOT U OTOpachBalOT, a ¢uibTpar HelTpanusyoT 10%-HbiM
pacTBOpOM  THJAPOKCHAA HaTpus A0 cJHabOHIeNIOuHOM  peakuuu 10  HMHIUKATOPHOM
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¢denondranennoBoit Oymaxke. PacTBop menoun 100aBiISIOT MO KamisiM MpU MEepeMelINBaHUN
JKAJIKOCTH CTEKJSIHHOW mnanoukoil. OTiauBaloT 2 MJI TOJYYEHHOrO WIEJIOYHOrO0 pPacTBOpa,
n00aBIsAIOT K Hemy 2 mul peaktuBa denmHra, cMech NMepeMEIINBAIOT M HAarpeBalOT BEPXHIONO
4acTh PacTBOpA /10 HAUMHAIOLIETOCS KUTICHUSI.

Mensiercst u okpacka pactBopa? OObsSICHUTE OIBIT ¥ HAMTUIINTE YPAaBHECHUE PEAKLIUU.

2.17. JIaGopaTopHas padora Nel7 (2 gaca)

Tema: «YruneBoasl: [lonucaxapuabpy

2.17.1 Hean padoTsel: 13yunTh CTpOEHNE U XMMUECKHUE CBOMCTBA CIOKHBIX YIJIEBOJIOB.
2.17.2. 3agaum padoOThI:

1. PaccMoTpeTh CTpoeHHE MOJIMCaXapu0B Ha IPUMEPE KpaxMala U LEJUTI0I03BI.

2. PaccMOTpeTh XMMUYECKUE CBOMCTBA MOJIMCAXapUI0B HA IPUMEPE Kpaxmaa.

2.17.3. Ilepeyenb npudOpPOB, MATEPHAIOB, HCIIOJb3yEeMBbIX B JIa0OpaTOpHOii padoTe:

1. xpaxman (WiaM ILeJUTI0N03a), caxapo3a (Tiaroko3a), 15%-Hblli ciupTOBOM pacTBOp o-
Ha(TONa, KOHIEHTPHUPOBAHHAS CepHas kucnora, peaktuB Demmura, 1%-HbI KpaxManbHbIH
kJeictep, 1%-Hbll pacTBOp IIIMKOTeHa, pa30aBiICHHbIN pacTBOp Hoaa B Hoauae Kaius (CBETIo-
JKENTOro 1BeTa), coyisiHas kuciota (1:1), anuiuH, nensiHasi yKCycHasi KUCIIOTa.

2. TIAMETKH, JPEBECHbIE OMWIKH (CyxXue), H3O0THYThIE Ta300TBOJHBIE TPYOKH,
¢mibTpoBanbHas Oymara, xumuyeckue crtakansl (100 mi), en.

2.17.4. Onucanme (xoa) padoThbl.

B xonnueckyro konby emkocthio 50 ma HamuBaroT 20 — 25 mi 1%-HOro KpaxmaabHOTO
kieiictepa u 3 — 5 ma 10%-Horo pacTBopa cepHoil kucinotel. B 7 — 8 npobupok HanuBarot 1o 1
MJI OYeHb pa30aBIECHHOTO pacTBopa Hoja B Hoaue Kamus (CBETIIO-XKENTOTO I[BETa), MPOOUPKHU
CTaBsAT B IITaTUB. B mepByio mpoOupky BHOCAT | — 3 Kamiu MOATOTOBJIEHHOIO JJISi OMBITa
pactBopa Kpaxmana. OTMmeualoT 00pa3oBaBIIYIOCS OKpAacKy. 3aTreM Kojl0y HarpeBaroT Ha
acOecToBOM ceTke HeOoNbmUM TulameHeM ropenkd. Yepes 30 ¢ mocine Havana KUTICHUS
OTOMPAIOT MHUIETKOW BTOPYIO MpoOy pacTBOpa, KOTOPYIO BHOCSAT BO BTOPYIO NPOOHPKY C
pacTBOpPOM #oJ1a, TOCIIE BCTPSIXMBAHUS OTMEYAIOT IBET pacTBopa. B mampHelmeM OTOMpPArOT
poObI pacTBOpa uepe3 Kaxasle 30 ¢ M BHOCAT UX B MOCIEAYIOIIUE POOUPKH C pacCTBOPOM Hoza.
OTMedaroT MOCTENEeHHOE MU3MEHEHHWE OKPAacKH pacTBOPOB IPU peakuuu ¢ Hoaom. M3meHeHue
OKPACKHU MPOMCXOJHUT B CIEAYIOIIEM NOPsIIKE, CM. TalJI.

Howmep Okxkpacka ¢ iogom [Tocme TOro Kak peakIMOHHas CMECh
IpOOBI IIepecTaHeT [aBaTh OKpacKy ¢ WOAOM, CMeECh
1 Cunss KHIATAT emle 2 — 3 MUH, IIOCJIE YeT0 €€ OXJIaXKIAIoT
2 Cune-duoneroBas n HelTpanu3yoT 10%-HbIM pacTBOPOM I'MAPOKCHIA
3 Kpacuo-¢duonerosas HaTpusi, M00aBJsAs €ro Mo KaruisiM J0 IETOYHOMN
4 KpacnoBaro-0ypas peakiuu cpeqsl (TOSBICHUS PO30BOM OKpPAcKH Ha
5 OpamkeBast ¢denonpTanenHOBON HHANKATOPHOW Oymare).
6 OpamKeBO-KeITast YacTp 11€704YHOrO pacTBOpa IEPEIUBAIOT B
7 Kenras (uBet fona) MPOOUPKY, CMECIIMBAIOT C pPaBHBIM 00BEMOM

peaktuBa PeauHra U HArpeBarOT BEPXHIOIO YaCTh
JKHJIKOCTH JI0 HAUMHAOIIECTOCS KUTICHHS.
Bremmamaer nu kpacHelii ocagok okcuga meau (I)? Hanumure ypaBHEHHE peakIuu
TUAPOIN3a KpaxMalia, YKaXuTe MPOMEKYTOUYHbIE U KOHEUHBIN MTPOAYKThl. OOBSICHUTE, TTOYEMY B
MPOLECCE TUAPOJIN3a U3MEHSETCS OKPACKa TUAPOJIN3aTa C HOOM.

2.18. JIaGopaTopHas padora Ne 18 (2 yaca)

Tema: « AMuHBIL: anudaTHUECKUE U APOMATHICCKHE»

2.18.1. Llear pabGorbl: M3yunTh CTpO€HHME M XUMHUYECKHE CBOICTBA aMHMHOB, Kak
OpPraHM4YeCKUX OCHOBAHUMU.
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2.18.2. 3agaum padoThbI:

1. PaccmoTpeTh KiaccupUKALNUIO AMUHOB: TIEPBUYHBIE, BTOPUYHbBIE, TPETHYHBIE.
2. W3yuuTh OCHOBHBIE CBOMCTBA AMUHOB.

3. PacmoTpeThs apomaTHyeCcKue aMHHBI HA TPUMEPE aHUJIMHA.

2.18.3. Ilepeyenb npudOPOB, MAaTEPHAJIOB, HCIIOJIb3yeMbIX B JIa0OpaTOpPHOIi padore:

1. 0,2 H. pacTBOpHI (B KaneJIbHULIAX): aMMHUaKa, IEPBUYHOIO, BTOPUYHOTO U TPETUYHOIO
aMUHOB, YHUBEpCcajbHas MHIANKATOPHAs OyMakKa co mKajodpH, KOHIIEHTpUPOBaHHBIN PacTBOP
THUAPOKCUAA HATpus, XJopua MeTunamMMmoHus, 10%-Hplii pacTBOp TMApPOKCHUIA HaTpHs,
HaTpPOHHAsI U3BECTh, KOHLEHTPUPOBAHHAS COJISIHAS KHMCIIOTA, JIEAAHAsl YKCycHasl Kuciota, 15%-
HBI CIIMPTOBOW pacTBOp ruapokucuaa kamus, 3%-Hblil pacTBop xyopuaa xenesa (I11), 5%-ubrit
pacTBop cyibdaTa Menu, xjopopopM, 10%-Hblit pacTBOp HUTPUTA HATPUSI, TUKPUHOBASI KUCIIOTA
(HacChILICHHBINH PacTBOpP), KpacHas JJaKMycoBasi Oymara.

2. BonmgHble OaHu, ¢dappopoBble YANIKH, KUIATHIBHUKH, XUMHUYECKHE BOPOHKH,
U30THYTHIE Ta300TBOIHbIE TPYOKH, cTakanbl (100 M), nex.

2.18.4. Onucaunme (xoa) padoThbl.

a) I'openue amunos u 63aumodeiicmeue ux ¢ 6000u. B cyxyw HpoOHpKY MOMEIIAI0T
npumepno 0,5 r xymopuaga MeTWIaMMOHUA M | © HaTpoHHOM wu3BecTH. CMech THIATEIBHO
NEPEeMEIIBAIOT  CTEKISIHHOM mnanoukod. [IpoOupKy 3akpeIBaloT TPOOKOH ¢  IpAMOi
ra300TBOJHON TPYOKOW, WMEIOIIMI OTTSHYTHIM KOHEIl, ¥ HArpeBarOT PEaKIMOHHYIO CMECh
IUIaMEHEeM TOpeJIKU. Briaensionuiics MeTUIIaMUH NOJKUTAIOT Y KOHIIA Ta300TBOIHON TpyOku. B
OTJINYME OT aMMHaKa aMUHBI TOPAT HA BO3JyXe. 3aTe€M MOJHOCAT K OTBEPCTHIO ra300TBOJHOU
TPYOKH BIQXHYIO KpacHYIO0 JIaKMyCOBYI0 Oymary; OHa CHHEET, TaK Kak IpH PAaCTBOPEHHH
MeTHJIaMHHa B BOJIe 00pa3yroTCsl TUAPOKCHUI-MOHBI.

Hanummre ypaBHeHus peakuuii: 00pa3oBaHus METWIAMUHA U3 XJIOPUIa METUIAMMOHUS
Y TUIPOKCHJIA HATPHsl, TOPEHUS] METUIIAMUHA, B3AUMOJIECHCTBHS METHIIAMHMHA C BOJOM.

0) Obpasosanue conei amunos. MeTHIAMHUH TIONTYYalOT HarpeBaHUEM XJIOpHIA
METHUJIAMMOHUS C HATPOHHOM M3BECThIO (CM. ombIT 28,a). K oTBepCcTHIO MPOOHUPKH, U3 KOTOPO
BBIJICJIICTCSI  Ta3000pa3HbIi  METWJIAMUH, MOJHOCAT CTEKSIHHYIO MAJO0YKy, CMOYEHHYIO
KOHIIEHTPUPOBAHHOU COJITHOU KUCTOTOM. [1anouka oKyThIBaeTCsl TyMaHOM.

OOBsiICHHUTE OIBIT U HAMUIINTE YpaBHEHHE PEAKIIUH.

B nBe npobupku HanmupaioT no 1 — 2 mi: B ogHy — 3%-HBII pacTBOp XJIOpUIA XKele3a
(II), B apyryio — 5%-Hblil pacTBOp cyibdara menu. B kaxayio mpoOHpKy HpOMYyCKaroT
razoo0pasHslii MeTuiamMuH. B mpobupke ¢ pactBopom xsopuaa xene3a (III) Beimamaer Oypsiid
0CaZIoK, B MPOOHMPKE C pacTBOPOM cylib(daTa Mean OOpa3yIOIIMKCS BHaYalle OCaJOK roiy0ooro
IIBETA PAaCTBOPSIETCS C 00pa30BaHUEM KOMIUICKCHOM COJIM, OKPAIICHHON B IPKO-CUHUM IBET.

Hanummre ypaBHenus peakuuii (¢ FeCl; B nvonHHom Bupe).

8) Peaxyus nepsuyHvix amMunog ¢ a3omucmou KUCI0motu. ITy PEaKIuio UCIIOIb3YIOT KaK
Ka4eCTBEHHYIO Ha MEpPBUYHBIC aMHHBI anudaruyeckoro psga. B mpobupke pactBopsioT B 1 mi
Boabl 0,2 T XjJopuja METHIAMMOHMS, a 3aTeM npwinBatoT 1 mu 10%-HOro pacrBopa HUTpUTA
Hatpus. Ilpu nobGaBieHMH K pEakIMOHHOM CMECH HECKOJBbKUX Karlellb JICASHON YKCYCHOU
KHCJIOTBI BBIJIESETCS a30T B BUJIE MEJIKHUX ITy3bIPbKOB.

Harnumumre ypaBHeHHE peakuu.

2.19. JlabopaTopHasi padora Ne 19 (2 yaca)
Tema: «K AMUHOKUCIIOTEL. benkm»

2.19.1. Hean padorbi: M3yuntp KiIaccupuKamMio U XUMHYECKHE CBOWMCTBA
AMUHOKHCIIOT.

2.19.2 3apaum padoThI:

1. PaccMoTpeTh KiaacCU(pUKAIINIO aMHHOKHUCIIOT.

2. PaccmorpeTs ciocoObI MOTYYEHHUS (i-aMHUHOKHUCIIOT.

3. PaccMoTperh pu3HUeCcKUEe M XUMHUECKHE CBOMCTBA aMUHOKHUCIIOT
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2.19.3. Ilepeyenb NnpudOPOB, MATEPHAJIOB, HCII0JIb3yEMbIX B JIa0OpaTOpPHOii padore:

1. 2%-HBII pacTBOp aMUHOYKCYCHOW KHCIOTHl (rmmuuHa), 10%-HbI pacTBOp
AMUHOYKCYCHOM  KHCHOTBI, 1%-HBIII pacTBOp aMHHOYKCYCHOM  KHCIJIOTBI, pPacTBOPBI
WHAMKATOPOB: METHWJIOBBIM OpPaHEBBbIM, METWIIOBBIN KpacHblM, sakmyc, 40%-Hblii pacTBOp
dopmanbaeruaa (hopmanuna), okcug menu (I1), 10%-uslit pactBop rugpokcuaa Hatpus, 10%-
HBbIIl pacTBOp HUTPUTA HATpUs, JiensHas YKcycHas kucnortal,l%-Hblid pacTBOp HUHTUIPHHA,
HaTpU METAJUTMYECKUM.

2. xumudeckue crakansl (100 mi), nen, puipTpoBasibHas Oymara, MTUHIICTHL.

2.19.4. Onucanme (xoa) padoThbl.

a) OmHoweHue MOHOAMUHOKAPOOHOBLIX KUCIOM K UHOukamopam. B Tpu mpoOupku
HanuBaroT 1o 1 mi 2%-HOTo pacTBOpa aMMHOYKCYCHOM KHUCIJIOTHI (TJIMIIMHA) U JOOABJISIOT 1O 2
KalUTM PacTBOPOB HMHAMKATOPOB: B OJHY HPOOUPKY - METHJIOBOIO OpPAH)XEBOTO, B APYIyI0 —
METHJIOBOTO KPACHOTO, B TPETHIO — JJAKMYCa.

Mensiercst u okpacka HHIUKATOPOB? OOBSICHUTE pe3yabTaThl ObITA.

0) Peaxyus amunoykcychou kuciomul ¢ popmanvoezcuoom. B npoOupky k 2 mia 2%-HOro
pacTBopa aMHHOYKCYCHON KHCJIOTHI MPUOABIAIOT 1 Karulio MHAMKATOpa METUIOBOTO KPacHOTO.
PacTBop OkpammBaeTcst B JKENATHIA IIBET. DTOT MHAMKATOP MPHUMEHSIIOT Ui OOHApyXEHUs B
pacTBopax KHCIOT: B KHCIOW cpene B mHTepBane pH 4,2 — 6,2 xentas okpacka MHAMKATOpa
MEHSIETCA Ha KpacHyr. BoaHbI pacTBOp aMHUHOYKCYCHOM KHCJIOTBI MMEET HEHUTPaJbHYIO
peakuuIo.

Jlo0aBIAIOT K pacTBOPY aMHUHOYKCYCHOM KHCJIOTBI | M HEHTpalIn30BaHHOTO
dopmanuna. XKenras okpacka pacTBopa NpeBpallaeTcs B KPacHYyIo, CIEIOBATEIbHO, PEaKLus
pacTBopa cTania Kucioi. PopmanblIerusi MpUCOSAUHSIETCS K aMHHOTPYIMIaM, CBS3BIBAET WX,
KapOOKCHJIbHBIE TPYIIBI MPH 3TOM OCBOOOXKIAIOTCS M OOYCIIOBIMBAIOT KUCIYIO pPEaKLHUIO
pacTBopa.

Hanummre ypaBHEHUs peakiMii aMHMHOYKCYCHOH KHUCIOTHI ¢ 1 Monb ¢opmaibaeruia
(o6pazoBanre N-MOHOOKCHMETHJIAMUHOYKCYCHOW KHCIOTBI) U C 2 MOJb (opmanbaeruaa
(o6pazoBanue N, N — THOKCHUIUMETHIIAMHUHOYKCYCHOM KHCIIOTBI).

8) Obpaszosarue MeOHOU CONU AMUHOYKCYCHOU Kuciomvl. B TpoOUpKe HarpeBaroT MpH
BerpsixuBanuu cMech 0,5 r okcuga menu (II) m 2 — 3 ma 2%-Horo pactBopa aMHMHOYKCYCHOM
kucnoTel. Yepes 2 — 3 MUH NpoOUPKY CTaBATB LITATHUB. MOCJIE€ OTCTAaMBAHHS XOPOLIO BHJIHA
CHHsISI OKpacka pactBopa. OtnuBaroT npumepro 0,5 mi pactBopa U J00aBisAOT K Hemy 1 — 2
karu 10%-Horo pacTBOpa ruipokcuaa HaTpus. Beimanaer nu ocamok ruapokcuaa meau (11)?

OcTanpHyI0 )KHUIKOCTh CIMBAIOT ¢ ocanka okcuaa Meau (II) B mpobupky m oxmaxnmaror
€€ B CTakaHe clenssHOM BomoM. [TocTeneHHo BhIMaIal0T KPUCTAILIBI TPYAHOPACTBOPUMON METHO
COJM aMMHOYKCYCHOHM KucinoTel. OOpa3oBaHME KOMILJICKCHBIX OKPAIICHHBIX B CHHHUH IIBET
MEIHBIX COJIEH XapaKTepHO ISl 0-aMUHOKHCIIOT.

Hanummre  ypaBHeHMEe peakiuu 0o0pa3oBaHMsS  KOMIUIEKCHOW  MEAHOM  comu
AMHHOYKCYCHOM KHUCJIOTBHI.

2) Peakyus amunoxuciom ¢ azomucmou Kuciomou. AMUHOKUCIOTHI, KaK ¥ IMEPBUYHBIC
aMHHBI, PEarupyroT C a30TUCTON KUCIOTOM € BBIICICHUEM a30Ta. DTy PEAKIUIO UCTIOIB3YIOT JJIs
KOJIMYECTBEHHOT'O ONPEEIICHNS AaMUHOKHUCIIOT.

K 2 mn 10%-HOro pactBopa aMMHOYKCYCHOM KHCIOTBHI mpwinBatoT 2 Mia 10%-Horo
pacTBOpa HUTpPUTA HATPUsl U 2 KaIlIU JIEASHOM YKCYCHOM Kuciotel. Ilpu BcTpsxuBaHUM
COJIEPKUMOTO TTPOOUPKH OOMIIHHO BBIJEISIOTCS IMTy3bIPhKH Ta3a (a30Ta).

Hamnumnre ypaBHeHHE peakuu aMUHOYKCYCHOM KUCIIOTHI C a30TUCTOU KUCIIOTOM.

0) Peaxyus o-amunokucniom c¢ HuHeuopunom. Peakuusi ¢ HUHTUIPUHOM OYEHb
YyBCTBUTENIbHA. E€ NpPUMEHSIOT A KadyeCTBEHHOIO U KOJIMYECTBEHHOIO aHalu3a -
aMUHOKUCJIOT. HUHTHApUH pasnaraer o-aMUHOKUCIOTHI Ha anbaerunabl, okcup yriaepoaa (IV) u
aMMHMaK. AMMHAaK KOHJIEHCHPYETCS C M30bITKOM HHUHTHAPUHA © C TPOAYKTAMHU €ro
BoccTaHOBJIeHUs. [IpoayKThl KOHIEHCAIMN OKpallleHbl B p030BO-(h1oIeToBbIM 1BET. PasnuuHbie
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0-aMHHOKHCIIOTHI 00pa3yloT OKpallleHHbIE COCTUHEHUS, OTJIMYAIOLIEeCcs OTTCHKOM. MeXaHu3M
PEaKIMK 0-aMUHOKHCIIOT C HUHTUAPUHOM PacCMaTPUBAETCS B Kypce OMOXUMUU.

K 2 mn 1%-Horo pacTBopa aMMHOYKCYCHOM KHCIOTHI punuBatot 2 — 3 kamu 0,1%-Horo
pactBopa HuMHruapuHa. CoJepkKUMoe NPOOMPKU BCTPSAXMBAIOT M CTaBAT B IITAaTHB. Yepes
HEKOTOPOE BpeMs MOSIBIISICTCS (PHOJIETOBAsI OKpACcKa C CHHEBATHIM OTTEHKOM.

2.20. JIaGopaTopHas padota Ne 20 (2 yaca)
Tema: «I'erepounkiibl. A3otucTthie ocHoBaHus. JJHK»
2.20.1 Heap padorei: M3yunuTh CTpoeHHE, KIACCU(PHUKAIMIO M XUMHUYECKHE CBOWMCTBA
TeTePOLMKIMYECKUX COSAMHEHUN.
2.20.2. 3agaum padoTHI:
1. PaccmotpeTs kiaccuuKamuio reTepoIrKiIoB.
2. PaccMoTpeTh XMMHUYECKHE CBOMCTBA F'€TOPOLIUKIIOB HA MPUMEPE MUPHUAUHA.
2.20.3. Ilepeyenb NnpudOPOB, MATEPHAJIOB, HCIIOJIb3yeMbIX B JIa0OpaTOPHOIi padore:
1. nupuuH,
. TUKPUHOBAsI KUCIIOTA,
. cynedat menu (10),
. MOTUCTHIA METHII,
. KapOOHaT HaTpHs,
. KOHIIEHTPUPOBAHHAs COJISIHAsl KUCIIOTA,
. IepMaHTraHaT Kajusl.

NN BN

2.20.4. Onucanue (xoa) padoThl.

a) OcHosnvie ceoticmea nupuoura. CmemmBaroT 1 v nmupuauaa ¢ 5 vt Boabl. Karutro
MOJIyYEHHOTO PACTBOpPA HAHOCS Ha KPACHYIO JJAKMYCOBYIO Oymary. OTMEThTe M3MEHEHHE IIBETa
uHauKatopa. Uec oObsACHIETCS MOSBICHUE CHHEH OKpacKu?

Hanumure ypaBHEHUS peakliUy MUPUIUHA C COJITHON KUCIIOTOM.

6) Obpazosanue nuxpama nupuounus. K 2 MIJI HaCBIIIEHHOTO PacTBOpa MHUKPUHOBOM
KUCTOTHl npubaBisaoT 0,5 mi pactBopa mupuauHa. [1OCTETIEHHO MOSBISIOTCS HrOJIbYaThie
KpUCTAJJIbl MHUKpaTa nupuAuHus. [loMecTuTe 4acTh KPHUCTAUIOB HAa NPEIMETHOE CTEKIO U
pacCMOTPUTE UX MOJ MUKPOCKOTIOM.

8) obpaszosanue komniekcHvix coleti. K BOAHOMY pacTBOpPY MHUPUIMHA OCTOPOKHO IO
creakam goOaBmsitor 1 kammo 0,020 cynsdara menu (II), ObicTpo pacTBopsrOmUiicS ¢
o0pa3oBaHMEM TEMHO-CHHETO0 OKpalIMBaHUS 3a CYET TOJYYUBIIETOCS PacTBOPUMOTO
KOMIUIEKCHOTO COCIMHEHUSI MEIA C TTUPUTUHOM.

2) Obpaszosanue uemeepmuiHblX amMmoHuesvlx conel. K HECKOIbKUM KaIIsiM MUpUIUHA
N00aBISIOT paBHBIM 00BeM HomucToro metwia. [locie cmaboro HarpeBaHUs Ha BOJSHOW OaHe
KUJKOCTh MYTHEET, BBINAJaeT OBICTPO 3aTBepieBarollee Macio. TemmepaTypa IUIaBlIEHUS
noauna N-metunnupuauaus 118 oC.

Hanummre ypaBHeHue peakiiuy MUPUANHA C HOIUCTHIM METHIIOM.

0) Heticmsue oxucnumenei na nupuoun. CmemmuBaioT 1 mi nupuausa ¢ 1 mu 2%-Horo
pacTBOopa TEpMaHraHaTa Kaius W pacTBOpa KapOoHara HaTpus. 3aTeM CMeECh HArpeBaroT.
OO0ecuBeynBa"usa He HAOIIOAETCH.
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