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I.BBEIEHUE

MeToauueckie peKOMEHJAIH MTpeIHa3HaYeHbI 111 00y4aroIUXCsl KoUK, U3yHYaroInX
y4€OHYIO TUCHHUIUTUHY XUMHUS.

Metoauyeckue peKOMEHJAIMU  BKJIIOYAlOT B ce0s  y4eOHyrO 1enb, IepeueHb
00pa3oBaresbHbIX pe3ynbTaToB, 3asBiaeHHbIX B0 PI'OC CIIO, 3amaun, 00ecrneueHHOCTh 3aHATHS,
KpaTKHe TeOpeTHYeCKHe U yueOHO-METOIMYECKUE MaTEepUabl 0 TeME, BOIIPOCHI JJIsl 3aKPEIICHUs
TEOPETUYECKOr0 MaTepualia, 3aJaHus JUId TPaKTHYECKOW paboThl M HMHCTPYKIHUIO IO €€
BBIMIOJTHEHUIO, METOJUKY aHalMu3a MOJyYEHHBIX pe3ylbTaTOB, MOPSAIOK U oOpasel oTdyera o
Ipo/IeTIaHHOM paboTe.

Y4eOHble MaTepUaibl K KaXJAOMY U3 3aHATUN BKIIOYAIOT KOHTPOJbHBIE BOMPOCHI, 3a/1aHUS.
[TocoOue copepKUT TakKe CIUCOK PEKOMEHIyeMOU JIMTepaTypbl — OCHOBHOM, JIOMOJHUTEIBHON U
CIPABOYHOM, KOTOpas MOXET HCIOIb30BaThCsl OOYUYAIOUIUMUCS HE TOJBKO IMPH MOATOTOBKE K

MPAKTUYECKUM 3aHITHSIM, HO U TIPH HANMMCAHUU pedepaTos.

1. IEPEYEHb NPAKTUYECKHX 3AHATHIA

Ne paznena, Koa-Bo
TeMaTHKa NPAKTHYECKOT0 3aHITHUSI
TeMbI 4acoB
| Kkype
Pa3nea 1. IloBTOpenne
Tema 1 IIpakTuyeckoe 3ansitue Ne 1 CocraBienue  ¢dopmyn
’ HEOPraHWYECKUX COCAMHEHHM 110 3HAYEHUAM  BAJEHTHOCTEU 1

IloBTOpPEHME
9JIEMEHTOB, BXOSIINUX B UX COCTaB

Pazjen 2. Opranuyeckasi XuMusi
JlaGopaTopnasi pa6ora Ne 1 KauecTBeHHOE OOHApyKEHUE
yriaepoja, BOAOPOa U XJIOpa B MOJIEKYJIaX OpraHMYeCKUX 1
COCMHEHUI

Tema 2.2

ANKAHLL I IIpakTuyeckoe 3ansaTue Ne 2 Cocrapinenue GopmMys TOMOJIOTOB U
M30MEPOB OPraHUYECKUX coequHeHni. HoMeHknaTypa 1

HHMKJI0AJIKA

HEL YIJI€BOJIOPOIOB.
IIpakTuyeckoe 3anaTue Ne 3 PemieHue 3a7a4 Ha BBIBOJ (POPMYJIbI
OpPraHMYECKOI0 BEIIECTBA 10 OTHOCUTENIbHOM IJIOTHOCTH €TI0 NapoB 2
1 Macce, 00beMY WIIM KOJUYECTBY BEIIECTBA IPOYKTOB CrOPaHUs

Tema 2.4

/AueHoBbIE JladopaTopnas padora Ne 2 O3HakOMIIEHHE C KOJUIEKITUEH 1

YIJIeBOIOPO | Kay4yyKOB M 00pa3lamu U3JIeNnii U3 pe3uHbl

AbI

Tema 2.5 Jladoparopnasi padora Ne 3 O3HakOMIIEHUE C KOJUIEKIUSAMHU 1

ApomaTuue | oOpa3loB HEPTH, YIIIsl ¥ MPOTYKTOB UX MEpepabOTKU

CKHe
IIpakTyeckoe 3ansaTue Ne 4 CocraBieHUE U pEIICHNE

YIJIEBOIOPO 1
TEHETUYECKUX I[ETTOYEK

AbI

Tema 2.6 Jladoparopnasi padora Ne 4. PactBopenue rimiiepruHa B BoJie U 1

Kucnopogoc | B3aumoseiicTaue ¢ ruapokcuaom meau (11)

onep:xkamue | JlaGoparopHasi padora Ne 5 CpoiicTBa YKCYCHOM KHCIIOTBI 1

opranuveck | Jlaboparopuasi padora Ne 6 BzaumoeiicTBre TIIFOKO3BI U CaXapO3bl 1

ue ¢ ruapokcuom meau(ll)

coeqnnenust | Jlaboparopuasi padora Ne 7 KauecTBeHHast peakiius Ha Kpaxmai 1 1
€€ PUMEHEHUE

Tema 2.7 JladopaTopnas padora Ne 8 «CoiicTBa O€ITKOBY

A3oTtocoaep 1

JKalue

OPraHuYecK




Ne paznena, Koua-Bo
TemMaTHKa NPAKTHYECKOT0 3aHITHUSI
TeMbI 4acoB
ue
coeIMHEeHUsI.
Iosmmepsbl.
Hroro 3a 1 kype 13
Il kypc
Tema 2.8
DepMeHTHI,
Butamunbl, | IIpaktudeckoe 3ansaTue Ne S CoxpaHeHrne BUTAMHHOB NpU 1
JIEKAPCTBEH | TEIJIOBOI 00paboTKe MPOAYKTOB MUTAHMUS.
HbIE
npenaparsbl
Pazpen 3. O0masa xumus
Tema 3.1 JladopaTropnasi padora Ne 9 M3rorosnenue Mojeneit MOJIEKYJ 2
OcHOBHBIE | HEKOTOPBIX OPraHMYeCKHX U HEOPraHUYECKHX BEIIECTB.
NOHATHS IIpakTnyeckoe 3ansaTue Ne 6 «CtpoeHue aroma» 1
XMMHUHU IpakTnyeckoe 3ansitue Ne 7 « TUIbl XUMUUECKOHN CBSI3U» 1
Tema 3.2 IIpakTuyeckoe 3ansiTne Ne 8 «3aBUCUMOCTb CKOPOCTH XUMUYECKHX 1
XHMHYECKH | PEaKIMii OT Pa3NUyHbIX (PAKTOPOBY.
€ peakuun IIpakTuyeckoe 3ansiTue Ne9 «TepMOXUMHUYECKUE PACUETHD) 2
Pasnen 4 Heopranmyeckasi xumusi
Tema 4.1
Xapakrepu
CTHKA IpakTnueckoe 3ansaTue Ne 10 «PacyeT KOHIEHTpAlMUA BOJIHBIX 1
HeopraHu4e | pacTBOPOB KHUCIIOT U COJIEH»
CKHX
coeIMHEeHUI
Tewa 4.2 JladopaTopnas padoraNe 10 «XuMuueckre CBOMCTBA METAILIOBY 2
MeTasuibl
Tewa 4.3 Jladoparopnasi padora Ne 11 «Xumudeckrue CBOWCTBA HEMETAIIJIOBY 1
HemeTtasuibl
Hroro 3a 2 kypc 12
Tema 4.4
I'enernueck
asl CBA3b
ety IIpakTuyeckoe 3ansitue Ne 11
OpraHuYecK .
M 1 «IIpumeHeHNEe HEOPTAaHUYECKUX BEIIECTB U UX COCTUHEHUN B 3
npodeccuu moBap, KOHIUTEP»
Heopranuue
CKHMH
BellleCTBaM
"
Tema 4.5
IHotumepsl,
HUX BH/bI, Jladoparopnasi padora Ne 12 O3nakomieHHe ¢ oOpa3iaMu 2
CBOIiCTBA, MJIACTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIIOB U TOPHBIX MOPOJ
NpUMeHeHH
e
Hroro 3a 3 kypc 5
Bcero 30




2. METOANWYECKHUE PEKOMEHJAIINUA 10 MIPAKTUYECKUM 3AHATUAM
INPAKTUYECKOE 3AHSTHUE Nel
CocraBienue GopMys HEOPTaHUYECKUX COCTUHEHUH 110 3HAUCHHUSIM BaJICHTHOCTEH 3JIEMEHTOB,
BXOJIAIIUX B UX COCTaB

KoanuecTBo yacos -1 4.
@®opMa opraHu3anMu 3aHITUSL: UHOUBUOYAIbHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113
Llenv _padomwl: HayduTHCA ONPEACNATh 3HAUCHUS BaJCHTHOCTH SJIEMEHTOB IO MEPUOAUYECKOM
cucreMe XuMu4eckux oaseMeHToB JI.M. MeHneneeBa W COCTaBIATH 1O HUM  (OPMYIIBI
HEOPraHMYECKUX COCAMHEHUN
[0 Xumuyeckoii popMyJi0ii Ha3BIBAIOT 3AIIUCH COCTABa XMMUYECKOTO COEIMHEHUS C IOMOLIBIO
CUMBOJIOB 3JIEMEHTOB U UHJECKCOB.
Ilpumep 1: cocmas sewgecmsa cepogodopooa ompasicaem xumuueckasn gopmyaa HzS.

Cumeon xumuuecko2o diemenma 6000p00a
Cumeon Xumuueckoz2o s1emenma cepbl

/ /
<
H2 Unoexc (nokazvieaem 4ucio amomos snemenma 8 MojeKyie)
<
Bewecmeo ceposodoopoo cocmoum uz monekynr. Monekyna — >mo Mmenvuavwas dacmuya

XUMUYECK020 8euecmea, cocmosawas usz amomos. Monexkyna cepogodopoda obpazosana 08yms

amomamu 8000poda u 0OHUM amomom cepvi. Korghppuyuenm nepeo xumuuecxoii gopmynou

yKasvigaem uucio monexyn: 2H2S — oee monexynvt cepogodopoda, 4MgO — uemsvipe monexynvi

OKCUOa MAHUSL.

AJropuT™ coctaBiieHHs1 GOpMYJI HEOPraHMYECKUX COeTHHEHN 10 3HAYEHUSIM BAJIeHTHOCTEM|
3JIEeMEHTOB, BXOISIIIIUX B HX COCTAB

1. 3anucaTh XUMHYECKHE 3HAKH Fe — memann S — nememainn;
3JIEMEHTOB TaK, YTOOBI HA MEPBOM MecTe | ganeHmHocmy 111 BAJIEHMHOCHb PAGHA
HaXOJWJICS 3HAK aToMa MeTajlia, a Ha O — nememainn VI;
BTOPOM MeCTe — 3HaK aTOMa HEMETAIUIA, | 8AIeHMHOCb PABHA O — nememann
HIIH, €CIU COeIMHEHHE COCTOUT U3 aToMoB | |1 sanenmuocms pagua |l
HEMETAaJJIOB, CIPaBa JIOJDKEH HAXOAUTHCS FeO SO
3HAaK HeMeTauia ¢ OOJIBIIINM 3HAYEHUEM m Vi
BaJICHTHOCTHU FeO SO
’ (6) (6)
1 VI
FeO SO

2. YKka3aTb HaJl 3HaKOM KaXJI0T0 dJIeMeHTa
3Ha4YeHHE BAJICHTHOCTH PUMCKOM L poit.

Fe 6:111=2 S 6:VlI=1
3. Haiitn HaumeHbI11ee ob111ee KpaTHOe O 6:1I=3 O 6:11=3
3HaYCHUH BAJICHTHOCTH yKa3aTh €ro
apabckoit Idpoii B CKOOKaxX MEXIy Eéz 53 Vi
3HAYCHUSIMU BaJICHTHOCTH DJIEMEHTOB. SO,
4. PaznenuTh HauMeHblee o011ee KpaTHoe Mm-2=1-3
Ha 3HaYEHHE BAJICHTHOCTH KaKIOTO
HJIEMEHTA. Vi-1=11"-3

5. [lomyueHHbIe ynciia — 3TO UHAEKCHI K
3HAKaM 2JIEMEHTOB; UX HY>KHO yKa3aTh
BHU3Y CIIPAaBa Ka)I0T0 3HAKa JJIEMEHTa
(enIMHUIly HE YKa3bIBAIOT).

7. IIpoBepUTH IPABUIBHOCTH
BBIYHCIICHUI: IPOU3BEIECHNS 3HAUECHUN




WHIEKCOB U 3HAYEHUI BAJIEHTHOCTH
JIOJDKHEI OBITH
PaBHBI.

L Banenmnocms — c60ticmeo amomos XuMudeckux 31eMeHmos 00pazoepléams ONpedesenHoe
yucno ceazell ¢ opyeumu amomamu. Banenmnocmv Xumuueckozo dnemenma Modcem Oblmb
ROCMOAHHOU (AMOM dlleMeHma Modcem 00pa306bleamb MOILKO CMPO2O ONPEeOesieHHOe YUCILO
ceszell ¢ Opy2uMu amomMami) uiu nepemeHHOIl (Amom MoAHcem NPUCOeOUHAMsb PA3HOe YUCTIO AMOMO8
opyeux anemenmos). CnocoOHOCMb XUMUYECKUX 21eMeHMO8 NPOSAGIAmMb MO UlU UHOe 3HAYeHUe
8aneHmMHOCmMU onpeodensemcs cmpoeruem ux amomos. CnocoOHOCMb XUMUYECKUX IIeMEeHmOos
NPoOsAGIAMb MO UIU UHOE 3HAYEHUe BANCHMHOCMU ONPeOensemcs: CMpoeHuemM ux amomos, 3Hauum
c8e0eHUsL O Hell Mbl MOJHCEM Hepnamy U3 Nepuoouteckoll cucmemvl dnemenmos /.M. Menoeneesa.
st 5moeo 6cnomHuMm, Ymo Kaxicoas epynna (6epmuKaivbHblll cmosioey) S1eMeHmo8 cOCmoum u3 08yx
nooepynn: 2n1aeHou u noboywnou (Inasnas nodepynna —ma, KOmMopas cOCMOUM U3 IIEMEHMO8
2NIABHBIX NEPUOV08

Bo3mosicnbie 3Hauenus 6aneHmMHOCMU HEKOMOPBLIX XUMUYUECKUX ITIEMEHM 08
(cepbm 3AKpAUIENbL AUCUKU IIEMEHM OG- Hemema./moe)
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Memannwl 21A6HBIX ROOZPYRN NEPUOOUYECKOU CUCMEMbL NPOSGIAIOM NOCMOAHHYIO 8AIEHMHOCb,
PABHYI0 HOMEPY 2pYnnbl, 8 KOMOPOU OHU HAX00amcs (mo dce camoe kacaemcst antomunus — Al).
Memannbl n0GOUHBIX NOOZPYRI NPOSBTIAIOM NEPEMEHHYIO salenmHuocmy. Ee naubonvuiee (sbicuee)
3HayeHue 0ObIYHO PABHO HOMeEPY SPYNNbL, 8 KOMOPOU PACNONIONCEH ITIEMEHNI.

Ilpumep: yunx (Zn) maxooumcs 6 nobounou noocpynne |l epynner nepuoouueckoti cucmemsi.
Buicwee snauenue sanenmuocmu — |1.

Hememannsl umeiom nepemMeHHYI0 6aleHMHOCMb. VX @vlcuiee 3HaueHUe BAIEHMHOCMU PABHO
HOMepYy epynnbl, a Hu3uee (HaumeHnvulee) 3navenue sviuucnsemcs no gopmyue: VI —Ne epynnoi.
IIpomedicymounvie 3HAYEHUs BATLEHMHOCIU JIEMEHMO8 (mexX, KOMOPbIM C8OUCMEEHHA NepeMeHHAs
BANEHMHOCMYb) NOOUUHAIOMCA «NPABUILY HEMHOCMUY. YCMOUYUGbl Me COeOUHeHUs dleMeHmd,
8 KOMOPbIX YeMHOCHb 3HAYEHUs. 8ATIEHMHOCMU COBNAOAem ¢ YeMHOCMbIO HOMEPA SPYRNbL HMO020

oanemenma. Ha snemenmvl-memannivl NOOOUHBLIX NOOSPYAN  NPAGUILO  YEMHOCMU  OObIYHO
He pacnpocmpaHsemcs.
Ilpumep: azom — uememann, Haxooumcs 6 2nasHou noocpynne \ epynnel (Homep epynnvi —

HeuemHoe uucno). Buicwas eanenmnocme azoma pasna N. Cpeou npomedCymouHviX 3HA4eHull
(6 unmepsane om 0 0o V) naubonee ycmotiuugo neuemnoe snavernue — . B npocmom sewecmese



asome (N2) amomwi cészanvt Opye ¢ Opyeom mpotinotl cesazvio: N=N, — m. e. snauenus sanenmuocmu
amux amomos pasuul |, u azom — ouens ycmotiuugoe coeounenue.

Mapeaney (MN) — snemenm-memann, pacnonodicennwviii 6 nobounou nooepynne VIl epynnol (nomep
epynnvl — HewemHoe yucio). Bvicwasn earenmuocmo mapeanya pasua VIl (neuemrnoe uucno), o
cpeou npoMedNCYmouHulx 3HaveHuu ycmouuuevimu agnsromes yemuvie —l u IV (oxcuder mapeanya
MnO u MnQOy).

3nauenus sanenmuocmu kuciopooa u 8ooopooda nocmoannst: O (11), H (1). [losmomy 6 bunapmvix
I n 1
COCOUHEHUSIX 1e2KO Onpedensimb 3HaueHue aienmnocmu emopoeo snemenma: CaO, HBr .

IlocnedosamenvHocmb pacno10)HceHUus amomos 8 MoJieKye
Ilpu cocmasnenuu opmyn eewjecms, 00pPA306AHHLIX AMOMAMU MEMAIN08 U HEMEmasios,
HA Nepeom mecme NUUemcsi 3HaK Memaid, Ha 6mopom — 3Haxk nememanna (Hanpumep, NaCl, MgO
u m.o.). Ilpu >mom Hememannruueckue 2d1eMeHMbl NPOAGIAIOM HUSWYIO  BAJIEHMHOCHIb,
a MemannuiecKue Mo2ym umems Kax @vlcuiee, max U NPOMeiCymo4Hoe 3HayeHue 8aieHmMHOCU.
Ilpumep: cocmasum Gopmyny coeouHeHusi Memaiid HaAmpus ¢ HeMemauiiom cepou. B
NePUOOUYECKOL  cucmeme XUMUYeCKUx 2leMeHmos Hampuil (nopsokoeviii nomep Z =11)
pacnonazaemcs 6 2nasnou noozpynne | epynnvi. CnedosamenvHo, oH Nposaeisem NOCMOSAHHYIO
sanenmuocmo, pasuyio eounuye: Na (1). Cepa (Z =16) cmoum e VI epynne- ee evicuasn
sanenmuocms paena V. Cepa — mememann, credosamenvHo, 8 COEOUHEHUU C Hampuem OHA
nposisisem nuzuee snauenue éanenmuocmu — I (VI =VI = ). 3uauum, popmyna coedunenus
umeem ciedyrouull U0:
(I
NazS
Ecnu coedunenue o6pazosano 08ymsa HememaniuyecKuMu INemMeHmamu, mo2oa nepeoe Mecmo
0MB0OUMCs dNleMeHmy, nposasiAouemy boee 8biCOKoe 3HaYeHUe 8aNeHMHOCMU. DMUM dJIeMEeHMOM
A6NI5IeMCsi MOm, KOMOPblil 8 NEPUOOULECKOL CUCeMe CIOUm egee Ul HUxice 8Mopo2o d1eMeHma:
Ecnu o0un uz amomos nposisisiem 8blCULYIO 8AJIeHMHOCb, M020a 8MOPOU — HUSULYIO.
A2 | I VA |
P20s, CSz u m. 0.
Ilpumep: paccmompum gopmyny coedunerus, 8 cocmas KOMopo2o 6xoosm amomwvl gocgopa u
xnopa. Onpedenum mecmononoxcenue dnemenmos Ne 15 u 17 6 nepuoouuecxoti mabauye. Onu
pacnonodicenvl 8 00HOM nepuode (mpemwvem), O00HAKO @ocghop Haxooumcs Jegee Xaopa.
Cneoosamenvho, ocop umeem bOonee 6bicOKOe 3HAYEHUE BANEHMHOCMU, U eCAU OH NPOASUM
8LICULYTIO  8AJICHMHOCMb, paeHylo Homepy e2o epynnul (V), moeda Xnop nposgum HU3ULYIO
sanenmuocms, pasuyio VI —VII = 1.
Vol
PCl — PCls
Dmumu dHce npaguiamu pykogooCmayomcs npu coCmasieHuu oopmyn ocHosanuil u conel. Paznuyue
3aKII0Yaemcs IUlb 8 MOM, 4Mo Mecmo 00H020 U3 AMOMO8 (amoma Hememaiia) 6yoem 3aHumams
2uopoxcunbras epynna (cuopoxcoepynna) —OH unu kucromuwiti ocmamox. (=CO3), (=P0s), (=SOs),
(=S03), (-S), (-Cl) u m.0. dmu epynner amomos Heo6x00umMo paccmampueans Kaxk eOuHoe yeoe.
Ilpumep: cocmasum gopmyny Humpama anOMuHus. Imo coeouHeHue 6Kayaem 6 ceds amom
antomunust (Al) u kucromuwiti ocmamox (-NO3).
I )1
Al(NO3)3
B coeounenusax ¢ Kucaopooom snemeHmoi-HemMemaiivl MO2Ym NPOsGIsAmb GbLCULYIO BATEHMHOCHD,
6 COCOUHEHUAX C 8000POOOM — HUZULYIO.
Ipumep: svicuyio sanenmnocmo (V) gpocpop nposisisiem 6 coedunenuu P20s, a nuzswyio (111) —
6 coedunenuu PH3.
CoeduHenus ¢ KUCIOPOOOM, 8 KOMOPBIX INEMEHMbl MEMAILIbL U HEMEMALIbl NPOABISION BbICULYIO
8ANEHMHOCMb, HA3bI8AIOM GLICUAUMU OKCUOAM.



Ilpumep: cepa (S) C kucropodom oopazyem oxcuowvt SO2 u SO3. Bvicwum sensemcs 6mopoi —
oxcud cepvl (V). ¥V nampus evicuum okcuoom (u eOuncmeeHHbiM, MaxK KaKk HAMpUuil — 1eMeHm
enasHou nooepynnwi) sensemcs NazO.

3ajaHus 1J151 CAaMOCTOATEIbHOM padoThI:

1. Kaxkue 3HaueHUs BaJICHTHOCTH CBOMCTBEHHBI JIEMEHTAM CO CIEAYIOIUMU MOPSTKOBBIMH
HOMEpaMH B IEPHOIMUYECKON cucTeMe: a) 2; 0) 6; B) 20.

2. CocraBbTe (HOpPMYIBI COCAUHEHHIA YIIIepo/aa, Cepbl, MAarHMs, Kallus: a) C KUCIOPOJIOM;
0) ¢ XJIOPOM.

3. CocraBbTe GPOpPMYIIBI COEAUHEHH, COCTOSIINX U3 CIECAYIOUIMX Map 3JIEMEHTOB: a) Opoma
Y IMHKA; 0) HATPHS U CEPhI; B) KUCIOPOJa U Kaiblus; r) hropa u dhocdopa; a) yriepoaa
U KpEMHUSI.

4. CocraBpTe (GOpPMYNIBI COCAMHEHHI: a) KapOoHarta HaTpus; 0) uHutpara xpoma (II1);
B) cynb(ara nunka; r) ruapokcuna meau (11); 1) pocdara xenesa (11).

5. CocraBbTe GOPMYIIBI CACAYIOMMUX OMHAPHBIX (T. €. COCTOAIINX U3 JBYX 3JIEMEHTOR)
coequnenwuii: Al..O.., Na..Br.., Li..O.., P..O.., Mg..Cl..,, N..H...

6. CocraBbTe (HhOpMYIIbI BCEX BOZMOKHBIX COEIMHEHUH, COCTOSAIIUX U3 aTOMOB CJIEIYIOIINX
xumuueckux aementos: Ca, Al, Cl, K, O.

JIABOPATOPHAS PABOTA Nel
KadecTBeHHOE 00HApYX)EHHE YTIIIepoaa, BOJOPO/A U XJIOpa B MOJIEKYJIaX OPraHUYECKUX
COeIMHEHUN

KosaunuyectBo yacos -1 4.

@opmMa opraHu3annu 3aHIATHSI: UHOUBUOYAIbHAS

®opMa 0THYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113

@opMa opraHu3annu 3aHIATHSI: UHOUBUOYAIbHAS

®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHeH bl O1ank 113

Llenv padomoi: HAyINTHCS ONIPENEIATH YIIIEPOI, BOJOPO. U XJIOP B OPTraHUYECKUX COSAUHEHUSX.

Qbopydosanue u peakmugspl: J1aA0OPATOPHBINA MITATUB, TPOOUPKH (21IIT. ), TIMATEIh, MPOOKA C

ra300TBOAHON TPYyOKOM, CHUPTOBKA, CIIMUKH; UCCIIeyeMble OpraHMuecKre BeliecTa (yKka3aHbl B

3aganusx), okcua meau (1) (mopoiok), n3BectkoBas (6apuToBasi) BOJa, CBEKEIPOKAICHHBIN

(6e3Boaublif) cynbdat menu (I1), Mmennas mpoBosiouka.

AT IpucyrcTBrE yriepoaa U BOAOPOAA B OPraHMYECKUX COEANHEHUIX MOKHO OOHAPYKHUThH
10 0OYTTTMBAHUIO BEUIECTBA MPU OCTOPOKHOM €T0 MPOKATHBAHHH.

Haubosee TOYHBIM METOI0M OTKPBITHS YTIIEPOIa H OAHOBPEMEHHO C HUM BOJIOPO/IA SIBIISIETCS
COMOKEHHE OPraHMYeCKOro BEIECTBA C MEJKHM IOPOIIKOM OKCHIa MeIu. YTIiiepoa oOpasyer ¢
kucinopoaom okcuaa meau (1) yrinekucnslii ra3, a Bogopo — Boay. OKCHI MeId BOCCTaHABIIMBACTCS
JI0 METAJTUYECKON MM, HallpUMep:

C13H2g+ 40 CuO— 13 CO2+ 14 H,0+ 40 Cu

lamoreHsl MOXHO OOHAPY)XKUTh TPU TOMOIIM PEAKIUH OKpAalIUBaHUS TIJIAMEHH,
MPEIJIOKEHHYIO PYCCKUM XUMUKOM D.D. beinbireiina.

BeinosiHenune padoTsl

. Obnapyowcenue snemenmog yenepooa u 6000pooa 8 UcciedyemMom Op2aHu4eckom eeuecmae.

1. Iloocomosxa npubopa. B cyxywo mpoOHpKy ¢ ra300TBOAHOI TpyOkoi mnomectute no 0,3 T
opraHuyeckoro BemiectBa u 1-2 r nopomika okcuna menu (11). Cogepkumoe mpoOupKH TIIATEIBHO
nepemeniaiite u 3aceinbre cBepxy cinoem (1r) okcuga menu (I1). B BepxHIo0 yacTh npoOHpKu
MIOMECTUTEe KOMOYEK BaThl, HA KOTOPYIO HACBIIbTe HEMHOro Oe3BogHoro cynbdara memu (I1).
[TpoGupky 3akpoiiTe mpoOKOil ¢ Ta300TBOIHON TPYOKOM U 3aKpEMUTE €€ B ITATHBE C HEOOIBIIUM
HAKJIOHHOM B CTOPOHY BBIXOJHOTO OTBEPCTHS, KaK TOKa3aHO Ha pucyHKe. CBOOOIHBIH KOHEI]
ra300TBOAHON TPYOKH OIyCTUTE B MPOOUPKY C M3BECTKOBOW (OapUTOBOI) BOJOW Tak, YTOOBI
TpyOKa MOUYTH Kacajaach MOBEPXHOCTH JKUIKOCTH (ITO3/THEE MOKHO OITYCTHTH HETIOCPEJCTBEHHO B
JKUIKOCTB ).




Oprasudeckoe
coeUHeHuE,
CuO

CuSO0y,
BaTa

il

|
} I Ca(OH),

=

Puc. 11. OOHapy:keHHue 3JeMEHTOB yrJjepoja
¥ BOJIOPO/ia B OPTaHUYECKOM BEIIeCTBE

2. Ilpogedenue onvima. Ilporpeiite cHayana BCIo MpOOHUPKY, 3aTEM CHIILHO HarpeBalTe Ty €€ 4acTh,
/1€ HaXOJIUTHCS PEAKIIMOHHAS CMECh U TIOCTENIEHHO MPOJIBUTaliTe CIIUPTOBKY K OTBEPCTHIO IS
BBITECHEHH Ta30B. HabmrogaiTe 3a M3MEHEHNEM OKPACKU PEaKIIMOHHON CMECH, Cyib(ara MeIu
(I1) u u3BectkoBO# (OapuTOBOit) BoAbl. OOpaTHTE BHUMAHWE HA BHYTPEHHIOK MOBEPXHOCTD
CTEHOK TOM YacTH MPOOUPKH, KOTOpast 00Jiee BCETO yAajeHa OT PEaKIIMOHHON CMECH.

3. Ilpexpawenue onvima. IIpoOupKy ¢ H3BECTKOBOIl (0apuTOBOI) BOJON OMYCTUTE BHHU3 WIIU
NOJHUMHTE TPOOUPKY C Tra300TBOJHOW TPYOKOH, 4TOOBI Ta300TBOAHAS TpyOKa HE Kacajach
KUAKOCTHU, ¥ TOJIBKO MOCIIE ITOr0 MPEKPATUTE HAarpeBaHue.

Oobnapyoicenue 2anozena 8 ucciedyemom sewecmese (npooa betinvwumetina).

1. Baecure B miamMsi COUPTOBKM MEIHYIO MPOBOJIOYKY C METIEH Ha KOHIE M MPOrpeuTe ee 10
KpPacHOTO KayleHus. YOeauTech B TOM, YTO TNPH NPOKAIWBAHUHM TIPOBOJOYKH TUIAMs He
OKpAIlIMBaeTCsl.

2. Tlocne oxnaxxaeHWs IOYEPHEBIICH IPOBOJIOYKH OIYCTHTE €€ METII0 Ha MIHOBEHHE B
UCCIIETyeMYIO JKUJIKOCTh. BHECHTE CMOYEHHYIO B JKUJKOCTH MPOBOJIOYKY CHaydajla B HUKHIOKO
YacTh IJIAMEHHU CITUPTOBKH, a 3aTE€M MEPEHECHUTE €€ B CAMYIO TOPSIYIO BEPXHIOIO YaCTh IUTAMEHH
cnupToBku. HabmroaliTe 3a u1SMEHEHHEM OKPAaCKH TJIaMEHHU.

3. Ilpumeuanue. Ecny B KaueCTBE MCCIIEAYEMOTO BEIIECTBA BBIAAHBI KYCOUKH MOJMXJIOPBHHMIIA,
MPUKOCHUTECh PACKAIIEHHOW YacThl0 MPOBOJIOYKM K MOIUMEPY M BHECHTE €ro B IIams
CITUPTOBKH.

Xop onbIiTa HaGnronenue YpaBHEHUE peakLuu BriBOI

CdopmyampyiiTe BbIBOI 110 padore
INPAKTUYECKOE 3AHATHE Ne2
CocraBnenne GopMys1 TOMOJIOTOB U ©30MEPOB OPraHUYECKUX coennHeHnid. HomeHkmaTypa
YIIIEBOJOPOIOB
KoaunuyecrBo yacos -1 4.
®opma OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS
®opMa 0TUYETHOCTH 110 3AHATHIO. 3anoaHeH bl Onank 113
Llens padomoi: HAyIUTHCS COCTABIATH CTPYKTYPHBIE (POPMYIIBI TOMOJIOTOB U M30MEPOB, Ha3bIBATh
QJIKaHBI 110 MEXTYHAPOIHOH HOMEHKIIATYypeE.

LQ/{ns Ha3BaHWs OpraHUYECKMX COEAMHEHUM JIBE HOMEHKJIATYPbL PAYUOHATbHAA W
COBPEMEHHAsl — CUCMeMamuieckas, KOTOPYIO Ha3bIBAIOT TAKXKE MeHCOYHaAPOOHOU WU HAYYHOU
(mpemioxkeHa MexIyHapOJHBIM COI030M TeopeThdeckod u npukiaanoi xumuu IUPAK B 1957,
1965 rr.). OHa uMeeT MHOro OOIIEro C >KEHEBCKONM HOMEHKJIATypoOH, 4acTO BCTpedaroleics B
XUMHUYECKOH JINTEpaType.




[To cucremMaTudeckold HOMEHKJIATYpe IEPBbIE UYETHIPE MPEICTABUTEINS PsAa HACHIIICHHBIX
yIJIEBOJOPOAOB HAa3bIBAIOTCS: MeTaH, »dTaH, ImpomaH, OyraH. Haspanus mnocienyrommx
YIIEBOIOPOAOB 00pa3yIOTCS U3 OCHOBBI IPEUECKUX YHCITUTEIBHBIX U OKOHYAHUS —aH, HaIpuMep,
CeH14 — rekcan u T.11.

VYTIeBOAOPOIHBIMU PAIMKAIaMU HA3bIBAIOTCS 3apsDKCHHBIC YAaCTHIIBI, IOTYYCHHBIE TIPU
OTHSITUUA OT MOJIEKYJ IpPEIeNbHBIX YIJIEBOJOPOJOB aTOMOB BoJOpoaa. HazBanusi ogHO3apsIHBIX
paJiKalIOB MPOU3BOMAAT OT Ha3BaHUH COOTBETCTBYIOMIMX YIIIEBOAOPOJIOB, B KOTOPBIX OKOHYAHUE —
aH 3aMEHSIOT Ha —HJI.

Ilpumep 1. Hazeamo euwjecmso no cucmemamuyeckoi HoMeHKiamype:
CH,—CH-CH,—-CH,.
I
CH,
Pewenue:
1. BeiOpath riaBHyto 1ienb (Hanbosee JIMHHAS 1ENb YTIAEPOIHBIX aTOMOB):
CH - CH-CH-CH.
l
CH,
2. [IponymepoBaTh aTOMBI yTiepoa B IIaBHOW IEMH ¢ TOTO KOHIIA, K KOTOPOMY OJIH)KE CTOUT
3aMecTUTENb (YTIICBOIOPOIHBIN paTuKa):

1 2 3 4
CH,~CH—-CH,-CH,.

l
CH,

IlocnenoBarenbHO Ha3BaTh:

1) HOMep YTIIepOTHOTO aToMa, C KOTOPBIM CBSA3aH PaJHKAa,

2) panukai;

3) yrieBoJopo/l, KOTOPOMY COOTBETCTBYET JIIMHHAS LIETb: 2-MEeTUIOYTaH.

Ilpumep 2. Cocmasumo cmpyKmypHyio opmyny yeneeo0opooa no e20 Ha3eanuio «2,3-
OUMEMUINEHMAH Y.

Pewenue:

AHanu3upyeM Ha3zBaHUE YTIIEBOJOPO/Ia, HAUYMHAS C KOHIIA CJIOBA.

1. «IleHTan» — B TJIaBHOM LENH HAXOJIUTCS MATh aTOMOB YIJIEPOJIA:
3

| 2 i 4 5
C—-C-C—C-C.
2. «/lumeTnm» — B cocTaB yriaeBoaopoaa BXoasT aBa paaukaita CHa.

3. «2, 3-» — pagMKanbl HAXOAATCA y 2-TO U 3-TO YIJIEPOJHBIX aTOMOB:
3 B

] p h)
C-C-C-C—-C.
| |
H.C CH,

4. I[OHI/ICB.TB HEAOCTAOIHUE aTOMbI BOAOPOAA, CO6J'IIOI[a$I YCTBIPCXBAJICHTHOCTL aTOMaA yIJIEpoaa:
CH,~CH-CH-CH,—CH.,,
I
H,C CH,

Ilpumep 3. [{na 2,2,3-mpumemuineHmana cocmagums opmyisl 08YX 20MOL0208 U 08YX
u30Mepoa.

Pewenue:

1. CocTaBuTh (OpMYITy HCXOHOTO BEIIECTBA, HCIIONIB3Ys 3aJlaHue 2 airoputMa 1:



H,C CH,

CH,
|
3) CH,—~C—CH—CH,—CH,.
I |
H,C CH,

2. CoctaBuTh GOPMYIIBI T O M O J1 O T O B, COXpaHss cTpocHue (pa3BeTBieHue 2,2,3-TpUMETHII-).
Jl1s 3TOrO0 YMEHBIINTH IMIaBHYIO 1ienb Ha rpynny CH2 (romonornyeckas pasHOCTh) — IPUMED, a
WM YBEJIUYUTH TIaBHYI0 1enb Ha CH2 — npumep 6:
CH,
l
a) CH,-C—CH-CH,;
| |
H,.C CH,

2.2 3-TpIMe TGy TaH

CH,
|
6) CH,~C—CH-CH,~CH,~CH,.
|
H,C CH,

2.2, 3-1puaeniLarexcan
3. CocraBiisist pOpMyJIBI 3 O M € p O B, IBMEHHUTh CTPOCHHUE, COXPAHSS COCTAB UCXOHOTO
yraeBoaopoaa (CgHig), mpumepsl B, T:
B) H,C—CH—-CH,~CH—-CH,-CH,;

| l
CH, CH,

2 4-iveTiarexcan
H,C CH,

I
r) H,C-C—C—CH.,

H,C CH,
2,23, 3-teIpasenicsbyTan
3agaHus 1719 CaMOCTOAITEIbHOM PadoThI:
1. CocTaBUTh CTPYKTYpHYIO (POPMYITY YIIE€BOAOPO/A MO €r0 HAa3BaHUIO «2,4-
TUMETHIINIEHTaH, «3,3-auMeTuin-4,5 IMdTHITeKcan», «2,4,5,5-TerpameTiii-3-3THIOKTaH»

2. J1nst 2,2,3-TpUMeTHIITIEHTaHa COCTAaBUTh (DOPMYITBI IBYX TOMOJIOTOB M JABYX H30MEPOB, AaTh

UM Ha3BaHUSI.
3. Ha3Barb npenensHbIe YTIIeBOIOPOIBI:
CH,

|
a) CH,—~CH—-CH,~C—CH,

CH,-CH, CH,~CH,~CH,



CH, CH,—CH,
l |
6) CH,—CH—CH—CH—CH;
I
CH, CH,—CH,—CH,

CH,~CH,~CH,

I
8) CH,~CH,~CH-CH-CH-C—CH,~CH,—~CH,—CH,

||
CH, CH, CH, CH,

4. Cpenu mepeuncIeHHBIX COSAMHCHUN BBIICTUTH TOMOJIOTH M U30MEPHI:
IUKJIOOYTaH, OKTaH, TeKCHH-1, IHKIONEHTeH, TeKceH-2; 2,2,3,3-TeTpamMeTiiOyTaH,
[IUKIIOTEKCaH, 2-MeTmI0yTaauen-1,3, 2-MeTuinenTeH- 1, neaTun-1, 6yreH-2.
IMPAKTHYECKOE 3AHSATHE Ne3
Pemenue 3a1a4y Ha BBIBO (POPMYITBI OPraHUYECKOTO BEIIECTBA IO OTHOCUTEIBHOMN TNIOTHOCTH €T0
MapoB U Macce, 00beMy WU KOJIMYECTBY BEIIECTBA MIPOTYKTOB CrOPaHUS
KoanuyecTBO yacos -2 4.
@opMa opraHu3annu 3aHIATHSI: UHOUBUOYAIbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHeH bl O1ank 113
Llenv _padompl: HayuuThCS pelIaTh 3aJadyd Ha BBIBOJ (OPMYIBl OPraHMYECKOTO BEIECTBa,
OTIPE/ICIIATh COCTAB OPraHUYECKHX BEIECTB HCXO IS M3 3HAHKSI MACCOBBIX J0JICH JIIEMEHTOB, a TAKIKE
Macc Ui 00BEMOB MPOIYKTOB CrOPaHUS 3TUX BEIIECTB
AJITOPUTM JUIsl pEIICHUs 3a7ad Ha HaxoXJAcHWe (OpMyJBl BEIIecTBa 10 MPOIAYKTaM
CropaHus BEIeCTBa, €CIU JaHa OTHOCUTEIbHAs TIOTHOCTh
1. Beruucnsiem MOJIIpHYIO MacCy BEIIECTBA.
M(8) = D(x)*M(x) (1)
2. Beramcnsiem xojmmyectBo aromMoB C:
a) eciiu CO2 maHo 1o macce:
M) * e (C0)

0) ecyiu CO2 naHo B 00BeMe:
M)y * I (C00

n(C) - P?E(S} *Vin (3)
3. BeraucirsieM kosmuecTso aromos H:

Tak xak B monekyne H20 2 mons H, Torna ¢popmyny ymMHO)kaeM Ha 2 (3T0 MPUMEHUMO U K N)

Mgy * i H20)
n(H) =2 m(s] *M(HEO:I (4)
4. BeruncisieM MOJIIPHYIO MaccCy IOJIY4EHHOIO BEHIECTBA.
5. Ecnin MonsipHas macca MOJY4YeHHOI'O BellecTBa paBHa MOJIIpHOW Macce BemiectBa (1), Toraa
3a/1a4ya penieHa IpaBUIIbHO; ECJIM MOJISIPHAS Macca IOJIy4€HHOTO BEIECTBA OTINYAETCS OT MOJIIPHOU
Macchl BemiecTBa (1), BBIUMCIIAEM pa3HOCTh U OMpPENEsieM KOJIMYECTBO aTOMOB KHCIOpPOJAA, €CIU
BEIIECTBO KUCIIOPOIOCOAEPIKAIINE, WM a30Ta, €CIIU BEIIECTBO a30TOCOAEPIKALIIEE.
Ilpumep 1. Ilpu cropanuy opraHMYECcKOro BellecTBa Maccoi 2, 37 r obdpaszoanochk 3,36 T okcuaa
yraepona(IV) (a.y.), 1,35 r Boas! u a30T. OTHOCHTENbHAS TUIOTHOCTH 3TOTO BEIECTBA MO BO3AYXY
paBHa 2,724. BeiBeauTe MOJEKYISPHYIO (POPMYITY BEIIeCTBa.
HaHo:
m ( B-Ba) = 2,37r
V (CO2) =3,36 1
m (H20)=1,35r




D (Bo3n.) = 2,724.

Haiitu:

CxHyNz

M(Bo3x) = 29 r/mMonb

M(H20) = 18 r/monb

Vm = 22 41/M0ab

Pemenue:

1. Ilpumensiem popmymy (1)

M(B-Ba) = 29 r/moub * 2,724 =79 r/MOIIB.

Haxomum xommgectBo atomoB C 1o opmyse (3)
TRz atone *3 368

n(C) = 2372%22 48] mone — 5

2. Haxomum xommdectBo atoMoB H mo dopmyiie (4)
T9z) agone *1 352

n(H) =2 2302 %18z f aone — 5

3. Beruucnsiem monsipayto maccy CsHs.
M(CsHs) =12 * 5+ 1 * 5 = 65r/momnb
4. BpraucisieM KOJIUYECTBO aTOMOB a30Ta (5)
79 — 65 = 14. 1.x. aToMHas Macca a30Ta — 14, 3HauuT B JaHHOU opMyny OAHH aToM N.
OtBet: CsHsN
AJITOPUTM Ha HaXOXKICHHE MOJICKYJISIPHON (hOPMYIIbI BEIIECTBA MO €T0 OTHOCUTEIHHON MIIOTHOCTH
Y MacCOBOI1 JJ0JI€ DJICMEHTOB B COCIMHEHHH.
1. Beraucisiem MOJISIpHYIO Maccy BelIeCTBa.
M(e) = D(x)*M(x) (1)
2. BeraucisieM KOJIMYECTBO aTOMOB dJIEMEHTA:
a) ec’au W J1aHa B MPOLIEHTAaX:
M{e) *w(3)
n(d) = Ar(F)*100% (2)

0) ecii W 1aHa B JOJIAX:
Mg) *wi(Z

nE)= 4 3)

3. BrluncnsieM MOJIIpHYIO Maccy MOJIy4€HHOT'O BEIECTBaA.

4. Ecan monsipHas Macca IOJy4YE€HHOTO BEIlleCTBa paBHa MOJISIpHON Macce BemiectBa (1), Torma
3aJaua peleHa NpaBuiIbHO; €CIIM MOJISIpHAs Macca MOJyYeHHOTO BEIleCTBa OTIMYAETCS OT MOJISIpHON
Macchl BemecTBa (1), BRIYHCISEM Pa3HOCTh M OMpEesisieM KOJIMYECTBO aTOMOB KHCIIOpPOJIA, €CITU
BEIIIECTBO KUCIOPOAOCOepKAIIIE, HIIHM a30Ta, €CIIM BELIECTBO a30TOCOIEpIKallIee.

Ilpumep 2. Beisequte popmyiy BemiecTBa, coaepxaiero 82,75% yrinepona u 17,25 % Bomopona.
OTHOCHTEBbHAS IUIOTHOCTH MTAPOB 3TOTO BEIIECTBA 110 BO3/IyXy paBHa 2.

Jano:

w(C) = 82,75%

w(H) = 17,25%

D(Bo3nm) =2

HaiiTn:

CxHy

M(Bo3ayxa) = 29r/mMomnb

M(C4H10) =12 * 4 + 1 * 10 = 58r/momb
Pemenne:

1. [Tpumensiem popmymy (1)



M(B-Ba) = 29 r/momnb * 2 =58 r/MOb.
2. Haxonum xommuectBo atoMoB C o popmyie (2)
S8z aoae ¥ E2,70%

n(C)= 1Zz/aome*100% =4

3. Haxomum konmuectBo aromoB H mo gopmyiie (2)
58z asmre *17.25

n(H) = le/aame *100% =1

4. Boruucnsiem moiisipayto Maccy CaHio

M(C4H1) =12 *4 + 1 * 10 = 58r/momnb

5. Beruucnennas MmossipHasi Mmacca coBrnazaer ¢ (1), 3agaya periena.

OtBet: C4H1o

3amaHus 1J151 CAaMOCTOATEIbHOM padoThI:
1. Haiigute MonekynspHyr (GopMyiny YrieBoAOpOJa, MaccoBasi A0S BOAOPOJA B KOTOPOM
cocraBisieT 15,79%. OTHocuTeNnbHAsT IJIOTHOCTh NApOB ATOrO BEIIECTBA IO BO3AYXY
cocTaBisaeT 3,93.
2. Haiinute MonexkynsipHyo GopMylly yrieBoAOpoa, MaccoBas JOJs Yriepoja B KOTOPOM
coctasisieT 81,8% OTHOCUTENbHAS TUIOTHOCTH BEIIECTBA 1O a30Ty paBHa 1,57.

3. MaccoBas foJis yriepoja B HUKIoalIKaHe cocTaBisieT 85,71%. OTHocuTeNbHAs IIOTHOCTD
ero mapoB mo Bo3ayxy paBHa 1,931. Haiinutre monekynsapHyro (opmyiny IHKIOaIKaHA.

Hanumure ctpykrypHyto hopmyny

4. Ilpu cropanuu 11,2 r. YrieBomopoaa Moayyuian OKCUJ yriepoja maccoi 35,2 T U BOay
Maccoil 14,4 r. OTHOCUTENbHAs IUIOTHOCTh 3TOrO YIIEBOAOpPOAAa MO BO31YyXy paBHa 1,93.
BriBeuTe MOeKyIsipHYI0 hopmyIy
5. Ilpu cxuranum 2.2 1. BemecTBa monyywnud 4,4 r okcuna yriaepoaa u 1,8 r. BOABL
OtHOCUTENbHAs TJIOTHOCTH BEIIECTBA MO BOAOpoay paBHa 44. Omnpeaenutre MOJEKYISIPHYIO
dbopMyny BeliecTBa.
JIABOPATOPHASI PABOTA Ne 2
O3HakoOMJIEHHE ¢ KOJUIEKIIMEH KaydyKoB M 00pa3liaMy W31 U3 PE3UHBI
Kosau4vecTBo yacos - 1 4.
®opmMa OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHenHblil O1ank 113
Llenv _padomsi: 03HAKOMUTHCS C OOpa3llaMH KaydyKOB U PE3HH, U3JCIUSIMH W3 HUX;, U3YYHUTh
CBOMCTBA Kay4yKOB U PE3HUH
L Kayuyxu — >nacTUYHBIE MaTePHAIbl, U3 KOTOPHIX IIyTEM CIIENUAIBHON 0OpabOTKH MOJTydYaroT
pe3uny. ChIpoit Kay9dyK JIUIOK, HETIPOYCH, a TIPH HEOOJIBIIIOM ITOHMKEHUH TEMIICPATyPhl CTAHOBHUTCS
XpynkuM. UToObl MpUAATh H3TOTOBIEHHBIM M3 KaydyKa U3JENHUSIM HEOOXOIUMYI0 MPOYHOCTh U
AIACTUYHOCTh, KaydyK I[OABEPral0T BYJIKAHM3AIlMM — BBOJSAT B HEro CEpy W HarpeBaroT.
BynkaHU3upoBaHHBIN KaydyK HAa3bIBA€TCS PE3UHOM.
Harypansnsiit kayuyk (HK) npencrasisier BBICOKOMONEKYISIPHOE COEAMHEHHE - TIouMep hopMyIia
kotoporo (- CH,—C=CH - CHz -)n

/
CHs
Cunrernyeckue kayuyku (CK) npousBoasT pazHoro Buja.
CKb — mnpoayKT COBMECTHOM MOJUMEpHU3alMu OyTagueHa ¢ JpYrMMH HENpeaebHbIMU

YTIEBOIOPOAAMH.
®opmyna CK (- CH2—CH=CH-CHz - )n
BrinosiHenue padorsl
Osnaxomnenue ¢ koanekyueu «Kayuyku u obpasyvi uzdenuii us pesunvly. CpaBHUTE IaCTUYHOCTh
Kaydyka U pe3uHbl. [loodepeHo pacTaHHUTE MOJOCKU KaydyKa M pe3uHBl OJMHAKOBOIO pa3Mepa u




u3MephTe uX AnuHy. Kakoi oOpasell moTHOCTRI0 BO3BPAIIAETCS B UCXOAHOE COCTOsSIHUE? Y KaKoTo
MaTepuaia 3JaCTUYHOCTH Bble? B kumsiryio Boay MOMeCTUTE Ha 5 MUH MOJOCKH Kaydyka U
pe3uHbl. Bo3bMHUTE TUTEIBHBIMH MIMIILIAMU MOJIOCKH U OBICTpO ux pactsHute. Kakoit u3 oOpasuos
ABIIIETCS. TEPMOILIACTHUHBIM? PaccMOTpuTe KOJUIEKIHMIO. 3amuIiuTe OoO0paslbl KaydyyKOB M HX
OTJIMYHE IO COCTABY. 3aMUIITUTE 00pa3Ibl U3 U3 PE3NHBI U KX IPUMEHEHUE.
JlanHble HAOMIOACHUI 3aHECUTE B TAOJIHILY.

OO6pa3sib ®dusznyecKre CBOMCTBA [Ipumenenue

CdopmyaupyiiTe BbIBOA 110 padore.
JIABOPATOPHAS PABOTA Ne 3

O3HakoMJIEHHE ¢ KOJUIEKLUAMHU 00pa3loB He(TH, YIJid U IPOJYKTOB UX MepepabOTKU
KosaunyectBo yacos - 1 4.
@opMa opraHu3anMu 3aHITHS: UHOUBUOYAIbHAS
®opMa 0TYETHOCTH 110 3AHATHIO. 3aNoaHeH bl Onank 113
Lens pabdomut: Ha OCHOBE KOJIJIEKIIMOHHOT'O marepuaia 03HAKOMUTbHCS
C oOpa3uamu He()TH, YISl ¥ IPOAYKTAMU UX NepepadOTKH.
LATTpupoaHbIME UCTOYHUKAMH Pa3MYHbIX YIIIEBOAOPOIOB ABISIOTCS HEDTh, YroJib, TIPUPOIHBINA
ra3. Bce mepeuncieHHOE SBISETCS HCTOYHHUKOM IIONYYEHHUS DHEPTUH, a TaKKe BaKHEHIINM
XUMHUYECKHM CBIPHEM.
Heghmb — 3T0 ®UIKUNA, TOPIOYNI MacI000pa3HbIil MHHEPAJ, HIMEIOLIHIA OKPACKY OT CBETJIO-JKEITOH
JI0 TEMHO-KOPUYHEBOM, Jierde BOJbl M IpPaKTUYeCKH B Hel HepacTBopuMa. HedTs cocrout u3
QIKAHOB, IUKJIOATKAHOB M apOMaTHYECKHX YIIIEBOIOPOJIOB.
Yeonv cogepxur 65 — 90% yrnepoga. Yroiib 4epHOro I[BETa TBEPJOE BELIECTBO OTJIMNYAETCS
00JIbIION MIIOTHOCTBIO U OJIECKOM.

BbinosiHeHue padoThl
1. O3nakomyieHue ¢ Kosuiekiuen «HeTh u IpOayKTHI ee mepepaboTKmy.
Paccmotpute Kkommekuuoo. 3anmumure oOpas3ipl HEPTHM M UX OTIMYME IO COCTaBY. 3alHIINTE
IPOAYKTHI IEpepabOTKU HEPTHU U UX IPUMEHEHHUE.
2. O3naxomnenue ¢ Kouiekyuetl « Y2ob u npooykmol e2o nepepabomiuy. PaccMOTpUTe KOJUIEKIIUIO.
3anumuTe 00pa3ibl YIig U UX OTIUYHE 110 COCTAaBY. 3aHIINATE MPOTYKTHI MIEPEPAOOTKU YISl U UX
MPUMEHEHHE.

JlaHHBIE HAOJIIO/ICHHUH 3aHECUTE B TaOJIHUILY.
O06pa31ibl du3nyecKkre CBONCTBA IIpumeHnenune
1.Hed1s
1.1.
2. Yrons
2.1.
CoopmysmmpyiiTe BbIBOJ 110 padore
MNPAKTUYECKOE 3AHSATHUE Ne 4
CocraBieHne U pelIeHre FeHETUUECKUX LIETT0YEK
KosmuecTBo yacos -1 4.
®opma OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS
®opMa 0TUYETHOCTH 110 3AHATHIO. 3anoaHeH bl O1ank 113
Llenv padomui: 0600111eHIE 3HAHUH, YCTAHOBJICHNUE T€HETUYECKON CBSI3U MEXY pa3IMuyHbIMU
KJIacCaMHM TMPEAETIbHBIX YIIIEBOJOPOIOB.

LAl enemuueckum waspiBaeTcs PN BEMIECTB — MPENCTABUTENEH pasHBIX KJIACCOB,
SBIISIOIIUXCS] COEAMHEHUSIMH OJHOTO XMMHYECKOT0 3JIEMEHTa, CBA3aHHbBIX, B3aUMOIPEBPAILlEHUIMU
U OTPAXKAIOIIMX OOITHOCTH MPOUCXOXKIEHUS ATUX BEIIECTB. J{JIs yCIEIHOr0 peleHns TeHETUYECKIX
1enoyexk HeoOX0IMMO MOMHUTh XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJYyYE€HUS W3YYEHHBIX KJIACCOB
OpPraHUYECKUX BEILECTB.

ITopsinok BbINOJIHEHHS 3aJaHUA:




1. 3anumuTe NEMOYKY MpeBpaIlieHuit GopMyTaMu XUMUYECKUX BEIECTB;
2. Hang crpenxkamm Hamumute (HopMyny BEHIECTBA, NPH B3aUMOJEHUCTBHH C KOTOPBIM
o0pazyercs Mocieayrllee BeIecTBO;
3. CocraBbTe ypaBHECHHUS PEAKIINH, YKOKUTE YCIOBHS MPOXOKICHUS PEaKIINH;
3anaHus 1Js1 CaMOCTOATEIbHOM padoThl (HA BLIOOP 3 LENoYKH):
1. KapOua kanpnus— anetuiaeH —0eH301

2. MetaH — aneTuieH — XJopaTaH — OyraH — OyTtaaueH-1,3 — kayqdyk
3. KapOup xanpiust — aneTuieH — 3TaH — XJIOPITaH — OyTaH — YIJIEKHCIIBIN Ta3
4. TlpupomHblii Ta3—aneTHICH—0eH30I—IIMKJIOTeKCaH—TeKCaH

5. CHs—CH3CI—C2Hs—C2H>
JIABOPATOPHAS PABOTA Ne 4.
PacTBopeHue rimiepruHa B Bojie ¥ B3auMoencTeue ¢ ruapokcuaom meau (11)
KosaunyectBo yacos - 1 4.
@DopmMa opraHu3anMu 3aHIATHSI: UHOUBUOYAIbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHen bl Onank 113
Llenv padomul: viccie1oBaTh paCTBOPUMOCTD TIIUIIEPHUHA B BOJIC; OBJIa/ICHUE HABBIKAMU MPOBEACHMUS
XUMHUYECKHX OIBITOB, C COOJIOICHUEM MTPABIIT TEXHUKH 0€30ITaCHOCTH, TIOJITBEPKIAIOIINX CBOWCTBA
[JIHLIEpUHA.
PeakTuBBI U 000pYy/A0BaHHE: IITATUB C MPOOUPKAMHU, TUTICTKH, JIEPIKATENb, TOPEIKA, CTCKIISTHHAS
najovyka. PacTBOpbI BEHISCTB: TIUIMIEPHHA, THUAPOKCcHAa HaTpus, cyiabdara wmemu (1),
TUCTHLTMPOBAHHAS BOJIA, STUIIOBBIN CITHPT.

L Cnupmor.

XUMHYECKHE CBOMCTBA CIHUPTOB OOYCIOBJICHBI B OCHOBHOM Da3pbIBOM CBSI3M KHUCIOPOJ —
BOJIOPOJI, & CBSI3b YIIIEPOJ — KUCIOPOJ OcTaeTcsl He3aTpoHyTor. CiupThl aMPOTEpHBI U OOBIYHO HE
SIBIISTFOTCS. HA CHUTBHBIMH KUCJIOTaAMH, HU CHIIBHBIMH OCHOBAHHSIMH.

1. CroupTsl J€rKo B3aMMOJCHCTBYIOT C METAJUTMUECKUM HATPUEM:

C2Hs0H + 2Na = 2C2HsONa + H3
2. MHoroaToMHbIE CIIUPTHI B3aUMOACHCTBYIOT C HEPACTBOPUMBIMHI OCHOBAHHSIMH
CH20H H.C—O
| [ o
ClHOH +Cu(OH), — HCl/ _ 0  +2H0
CH20H H.C — OH
cunuit pacteop — riuuiepar meau (11)
3. Ilpu okucaeHUH STHIIOBOTO CIIUPTa B KUCIIOHN cpesie 00pa3yeTcsl BEIECTBO — allbJIET /I,
COJIep KAl ambACTUIHYIO TPYIIITY.
C2Hs0OH + [O]—/» CHs;— COH
YKCYCHBIH anmbAeru
BrinosiHenune padorsl
Pacmeopenue enuyepuna 6 6ode u gzaumoodeticmsue ¢ euopokcudom medu (11).

1. B npoOupky ¢ 0,5 mia riunepuHa nuneTkod no6asbTe Boay (1-2 MiI) HEOONBIIMMH MOPLUUSIMH U
MAJTOYKON MepemMenaiTe coaepkumoe. Y 0equTech B paCTBOPUMOCTH TIHIIeprHa B Boje. Mccnenyiite
PacTBOPUMOCTD B BOJIE ATHIIOBOTO criupTa. CpaBHUTE MPOLIECC PAaCTBOPEHHUS INIMIIEPHUHA U 3TUIOBOTO
crupTa.

[Tomy4ueHHbIE pacTBOPHI HCTIONB3YHTE ISl IPOBEICHUS KAYECTBEHHOM PEAKIINU C THAPOKCHIOM MEIH
(.

[Monyunte ruapokcun meau (I1), moGasnsst k 2 mut pactBopa cynbdara menu (I1) mo karisim pacTBop
THIPOKCHJIa HATpHsI 10 00pa3oBaHus ronyooro ocaaka. K monydeHHoMy ocaaky n1o0aBpre 2-3 Kariu




pacTBopa TJIMIIEpUHA, BCTPSIXHUTE MPOOUPKY M HaONomaiTe M3MEHEHHE OKpackh. Kak MOKHO
00BSICHUTH HAOIrOIEHUA?
2. IlponenaiiTe aHAJOTMYHBIA OMBIT C 3TUIOBBIM CIIUPTOM. [IpOMCXOAUT M M3MEHEHUE OKPACKH IpHU
nobapiieHnn criupra K ruapokcuay meau (11)? O6bsicauTe HaOMIOACHMS U CIICTANTE BBIBOJIBI.
Xox onbpITa HaOmronenue YpaBHeHHE peakuu BriBox

Omnmit 1.

OmnpiT 2.
CoopmysmpyiiTe BbIBOJ 110 padore

JABOPATOPHAS PABOTA Ne 5

CBolicTBa YKCYCHOM KHCIIOTBI

Kosaun4yectBo yacos - 1 4.
®opma OpraHu3aluu 3aHATHS: UHOUBUOYATLHAS
@opMa 0TYETHOCTH 10 3AHATHUIO. 3anoHeHHbll Onank 113
Llenv pabomul: oBnazeHe HaBbIKAMH TIPOBEICHUS XUMHUYECKUX OIBITOB, C COOIOIEHUEM TPaBUI
TEXHUKU 0€30I1aCHOCTH, MOATBEPKIAIOIINX CBOMCTBA YKCYCHOM KMCIIOTHI.
PeakTuBBI U 000py/OBaHMe: LITATUB C MPOOHPKAMU, JAepXKaTelb, TOPEIKa, YKCyCHas KHCIOTa,
THJIPOKCUJ HATPHsl, STUIOBBIM CHUPT, KOHLEHTPUPOBAHHAS CepHas KHUCIIOTA, METAUINYECKUH
MarHuii, OWHK, CUHHMHA JaKMYC, XJOpHI HaTpus, HUTpaT cepebpa (l), MypaBbuHAs KHCIOTA,
pa30aBIEHHBIN pacTBOp aMMHAKA.
L Kap6onosvie kuciomoi.
KapOOHOBBIMH KHCIIOTaMU Ha3bIBAIOTCSI OPraHUYECKHUE BEILECTBA, COAEp)KALIME OJHY WM
HECKOJIbKO KapOokcuibHbIX rpymin — COOH.
XHUMUYECKUE CBOKCTBA
1. IIpu nuccounanuu oOpa3yroT HOHBI BOAOPOJA!
R —COOH — R—COO" + H*
2. PearupytoT ¢ akTUBHBIMU METaJIJIAMH U UX OKCHUJIAMHU, CO ILIE€JI0YaMHU:
2CH3COOH + K =2CH3COOK + H»
anerar Kajaus
CH3COOH + KOH = CH3COOK + H20
3. B3auMoeicTBYIOT CO ciupTaMu ¢ 00pa30BaHUEM CIIOKHBIX 3(PHPOB:
CH3—|C=O +H—0—C2Hs —>CH3—(|3=O + H20
OH O —C2Hs
STUJIOBBIN 3(PUpP YKCYCHON KUCIOTHI
BeinosiHenune padorTsl

1. Hduccouuayus ykcycnou kucromot. B mpodupky npuieiite 2mi pactBopa CH3COOH u no6aBete
1 KaruIro CHHEro JakMyca. 3anuiuTe HabIoACHUS U XUMUYECKYIO PEAKIIUIO.

2. Bzaumoodeticmsue YKCYCHOU KUCIOMbL ¢ aKmusHbim Memaniom. B nBe mpoOupku HaneuTe mo 1
MJI pacTBOpa YKCYCHOM KHCIIOTHL. B 0/1Hy IpoOupKy BCHIIIBTE HEMHOT'O CTPYKEK MarHus, a B IPYTyIO
— HECKOJIBKO TpaHyJ [IMHKA. 3aUIINTE HAOMIOEHUS U XUMUUECKYIO PEAKIUIO.

3. Bsaumooeiicmeue ykcycHou Kuciomvl co chupmom. B mpoOupky mnpuieiTte 2 Mil yKCyCHOU
KHCJIOTHI, 2 MJI 3TUJIOBOTO CIIMPTA M 2 MJI KOHII. CEpHOM KUCIOThL. CMech nepemeniaite 1 MeJIEHHO
Harpeire, HO He kunsaTuTe. OOpaTUTEe BHUMaHKUE HA MOSBUBIIKIACS 3anax. 3aluuTe HabIoAeHuUs.
[ToryueHHyI0 TOPSUYIO CMECh MepesieiTe B MPOOUPKY € HACBHIIIEHHBIM PACTBOPOM XJIOpUIA HATPUSI.
3anumure HaOMIOCHHUS U XUMUYECKYIO PEaKIHIO MOoJIydeHHs d3pupa.

4. Oxucnenue mMypasbunou Kuciomol okcuoom cepeopa (1). B uuctyro npoOupKy Haneite 2 M
CBEXXEIPUTOTOBIEHHOTO PacTBOpa ¢ MaccoBoii fjosei Hutpata cepebpa (1) 0,02. JloGaBbTe HEMHOTO
pa30aBIIEHHOTO pPAcTBOpa aMMHaKa JI0 PacTBOPEHHUs TMOSBUBIIErOCs ocajaka. 3areM Jqo00aBbTe
HECKOJIBKO Karlellb MYpPaBbHHOM KHMCJIOTHI M MPOOUPKY CO CMEChIO Harpeirte B Koibe ¢ ropsyeit
BOJIOH.

Xop onbITa HabGnronenue YpaBHEHUE peakluu BeiBOI
Omnpit 1.




Omneit 2.

Ot 3.

Omneit 4.
CoopmysmpyiiTe BbIBOJ 110 padore

JIABOPATOPHAS PABOTA Ne 6
B3aumoelicTBre TI1F0OK03bI U caxapo3bl ¢ ruapokcuiom meau( 1)

KosmuecTBo yacos - 1 4.
®opma OpraHu3aly 3aHATHS: UHOUBUOYATLHAS
@opMa 0TYETHOCTH 10 3AHATHUIO. 3anoHeHHbll Onank 113
Llenv pabompl: M3yuynuTh KAUECTBEHHYIO PEAKIMIO Ha TIJIIOKO3Y, IMPOSIBIISIIOILIYI0 CBOMCTBA Kak
MHOT0aTOMHOTO CIIUPTA, TaK U allbJIeTu/a, UCIIOIb3YyEMYIO JIJIsl OOHAPYKEHUS TIIFOKO3bI B PA3IIMYHBIX
o0BeKTax.
OO0opynoBaHMe U PeaKTUBBI: IITATUB C MIPOOUPKAMH, TPOOUPKOAEpPKATEIb, TUIETKH, CIIMPTOBKA,
CIHMYKHU; TIOK03a (KpucT.), pactBopsl cynbhara meau (1) (5%) u rumpokcuma Hatpus (10%),
TUCTUITMPOBAaHHAS BOJIA.
L Varesoowi.
OnnuMm W3 HamOoJee paclpOCTPAaHEHHBIX MOHOCAXapUIOB SBIAETCS 21H0K03d, KOTOpas HMeEeT
mosekyisipayio hopmyiny CeH1206. B Moiekyse Tmoko3bl 0OBEAMHSIIOTCS CBOMCTBA allbJeTHIa U
MHOTOaTOMHOTO  CIUPTa, TOITOMY TIJIOKO3y Ha3blBalOT  anpiaerupocnuproMm. IlomodHo
MHOTOAaTOMHBIM CIUPTaM TJIt0Ko03a ¢ ruapokcuaoM Meau (1) obpasyercs spko-cuHMiA pacTBOP
COH COH

(CHOH); +Cu(OH); — (HCOH)s +2H20

CH20H HC—-O

C
(311\420 )

IIpn HarpeBaHuu TIJIIOKO3bI C aMMHUAYHBIM pacTBOPOM OKCHJAAa cepedpa Ioiydaercs

XapakTepHasi peakys Ha aJlbJeTUIbl — «CepeOpsHOE 3epKaION.
CH20H —(CHOH)4 —COH + Ag20 — CH,0OH —(CHOH)4 — COOH + 2Ag

ITon neiicTBueM OMOJOTMUYECKUX KaTaaU3aTOPOB — (EPMEHTOB — TIJIIOKO3a CIIOCOOHA
IpeBpallaTbes B CIUPT — 3TO TaK Ha3bIBAEMOE CIIMPTOBOE OPOKEHUE.
CsH1206 — 2C2H50H + 2CO2

BrinosiHenune padorsl

PactBopuTe HE0OIbIIOE KOJTUYECTBO (Ha KOHYMKE IINATENs) INIFOKO3bI B 2-3 MJI BOJIbI, 100aBbTe 1
MJI pacTBopa Mmienoyu u 2-3 kamiu pactBopa cyiabdara memu (Il). Berpsxuure conepxumoe
npobupku. Habmoaiite u3smenenue 1sera pactsopa. Ilouemy oHo mpoucxoaut?
OCTOpOKHO HarpeBaiiTe B IUIAMEHU CIIMPTOBKHM BEPXHIOIO YaCTh MOJYYEHHOM JKUIKOCTH /10 Havaja
kunenus. Habmogaiite n3aMeHeHne OKpacky, Nepexosieil uepes 3eJIeHyI0 B JKENTYI0, a 3aTeM B
KPaCHOKHPIIUYHYIO.

Xop onbIiTa HaGnronenue YpaBHeHUE peakLUU BriBOI
Ormmit 1.
OnpIT 2.

Cdopmyaupyiite BbIBO/ 10 padoTe
JIABOPATOPHAS PABOTA Ne 7
KauecTtBeHHast peakiiys Ha KpaxMai U ee IpUMeHEeHHe

KosmuecTBo yacos - 1 4.
®opmMa OpraHu3auuM 3aHATHS: UHOUBUOYANbHAS
®opma 0TUETHOCTH 1O 3AHATHIO. 3an0HeHHbL Onank [13
Llenv pabomui: >KCIEPUMEHTANBHO JIOKA3aTh IPUCYTCTBHE KpaxMalia B Pa3IMYHbBIX TPOIYKTAX
IIUTAaHUA.




OOopynoBaHHe W peaKTHBBI: INTATUB C NPOOMPKAMHU, IUIETKH, CIUPTOBKA, CIHYKH,
poOUPKOJIEpKaTeh; pa30aBIeHHBIN KpaXMaJbHBIA KJIEHCTEep, pacTBOp Hoaa B HoOUIE Kallus;
KapTodeinb, 6enblil xy1e0, 3eJIeHoe I0I0KO.

LA Kpaxman npencrapiser co0oii 6enblii aMpOTEPHBIN TOPOILOK, HEPACTBOPUMBIiA B XOJIOAHOM
Bose. B ropsueld Boje Kpaxman cHadana HaOyxaeT, a 3aTeM JaeT BS3KUH pacTBOp, KOTOPBIH
HA3bIBACTCS KJICHCTEPOM.

Kpaxman sBisieTcsi cMechbl0 MOJUCaXapujioB, MOATOMY HE JaeT peaklnil, CBONCTBEHHBIX
MoHocaxapuaaMm. OH He 007ajaeT BOCCTAaHOBUTENBHBIMU CBOMCTBAMU — HE 00Opa3yeT KpacHOro
ocazka okcuaa meau (1).

[Tpu neficTBUM MUHEPAIBbHBIX KHCIOT KpaxMall THIPOIU3YETCS 10 TIIFOKO3bI.

(CeH1005) n + N H20 — nCsH1206
XapakTepHO# peakliiel Ha KpaxMaJl sSIBIISIeTCS] peaklys ero ¢ pacCTBOPOM Ho/a - pacTBOp
OKpAIlBAETCA B UHTCHCUBHBIN CUHUM 1IBET.
BbinosiHeHne padoTbl

B mpobupky ¢ 2-3 mi KpaxmainpHOTO KieWcTepa no0aBbTe 2-3 Kamiiyd pacTBopa iozaa
B oaucToM Kasmu. Yto Habmonaere? Harpepaiite conep:kxumoe nmpooupku. [Ipu HarpeBaHuu cuHss
OKpacKa MCYe3aeT, HO MPU OXJIAKICHUH MOsIBIsieTCsl BHOBb. Kak BbI 1ymaere, mouemy?

Kaptodens, 3enenoe s6moxko u xie0 pa3pekbTe M HAHECUTE KaIlJIl0 pacTBOpa iozaa
B Ho/IMJIe KaJlMsl Ha IOBEPXHOCTh cpe3a. Yro Habmonaere?

Xoj onbITa HaOmronenue YpaBHeHue BriBon
peakiu

Cdopmyaupyiite BbIBO/ 10 padoTe
JIABOPATOPHAS PABOTA Ne 8

«CBoiicTBa O€IKOB»
KosanuyecrBo yacos — 1 4.
®opma OpraHu3aluM 3aHATHA: UHOUBUOYATIbHAS
®opMa 0TUYETHOCTH 10 3AHATHIO. 3aNoaHeH bl Onank 113
Llenv pabompl: oBilajeHUE HABbIKAMU TNPOBEACHUS XHMUYECKUX OIIBITOB, IOATBEPIKIAIOIINX
CBOWcTBa O€JIKOB M MX HAXOXJICHHE B MPOAYKTaX NHUTAHUS; MO3HAKOMHUTBCA C PEAKIIUSIMH,
JIOKa3bIBAIOIIMMH HaJI4Ke B OJIKax apoMaTHUeCKOro KOJIblia U ENTHUIHBIX CBSI3EH.
OOopynoBaHMe M peaKTHBBI: IITAaTUB C NPOOMpPKaMHM, JiepKaTeib, Topeika, ClUYku. PacTBop
HUTpAaTa CBUHIIA, MOJIOKO, MSICHOM OyJIbOH, 3TUJIOBBII CUPT, pacTBOp cyibdara meau (I1), pactBop
menoun NaOH ninu KOH, pactBop suunoro 0Oenka, a3oTHas kucnota (1:3).

L Beakamu unu benkosvimu 6ewjecmeamu, Ha3bIBAOT BBICOKOMOJIEKYJISPHBIE TPUPOIHEIE
MIOJIMMEPBI, MOJIEKYJIBl KOTOPBIX IOCTPOEHBI U3 OCTATKOB aMHUHOKHUCIIOT, COEIMHEHHBIX aMHIHON
(menTuaHON) CBA3BIO.

benku - amdorepusie snekTponuthl. Ilpu ompeneneHHoM 3HayeHun pH cpensl yucio
MOJIO’KUTEIBHBIX U OTPULIATENIbHBIX 3aps0B B MOJIEKYJIe Oelika OAMHAKOBO. JTO OJHO U3 OCHOBHBIX
CBOWCTB OeJKa.

[Ton neficTBueM BHEHMIHUX (aKTOpPOB (TeMIepaTypbl, MEXaHUUYECKOIO BO3JEUCTBUS, NEHCTBUS
XUMHUYECKHX areHTOB) MPOMCXOIUT U3MEHEHUE BTOPUYHOM, TPETUUHOW M YETBEPTUYHON CTPYKTYp
OenkoBoi MakpomoJiekynbl. [lepBuuHas cTpykTypa, a, ClieoBaTebHO, U XUMUYECKUH cocTaB Oeika
HE MEHSIETCS.

BrinosiHenune padorsl
1. Pacmeopenue benxos 6 sode. B mpoOHpKy ¢ BOAOH MOMECTUTE HEMHOTO KYypHHOTO Oejka H
nepeMeniaiTe CTeKISHHON Majioykoil. 3anumuTe HaOIroAeHHS.
2. Obuapyoicenue 6e1Ko08 8 MoIOKe U MACHOM 6YIboHe. B olHy TpoOUpKY NpHiieiTe 4Mi1 MOJIOKa, a,
B IPYTYIO MTPOOHUPKY 4MIT MSICHOTO OYJIbOHA U B KaXKIyI0 MpoOupKy mo6aspTe 4mi memnoun NaOH u
2mn pactBopa coiu CuSOg. [osiBeHne xapakTepHOro (UOJETOBOTO OKPAILIMBAHUS yKa3bIBAaeT Ha
Hajanyue Oeika. 3anuimmnTe HaOIr0IeHUS.




3. lenamypayusa 6enxka chupmom, pacmeopamu coieu MA}CenblX Memaulos U Npu HAazpesaHuu.
[TomydeHHBIN B TIEPBOM OIBITE PACTBOpP KYpHHOTO Oeika pasyieiite B Tpu mpoOupku. B omgny
npoOUPKY MPUIICHTE TUIIOBBIN CIHPT, BO BTOpYyto pactBop HuTpara ceunia PH(NOs). , a TpeTbio
npoOUpKy HarpeiiTe. 3anuiuTe HaOIIOACHHUS.
4. Bzaumoodeticmsue pacmeopa beaxa ¢ azomuou kuciomot. B mpoOupKy BHECHUTE 5 Karelb BOJHOTO
pacTBopa Oelika U 5 Kamnenb pacTBOpa a30THOM KUCIOTHI. [lomyunBmmiicst ONbIii 0CaoK HarpeuTe.
Kaxk n3menunach okpacka?
5. Bzaumoodeticmsue 6eaxa ¢ 2udpokcudom medu (11). B npoOupky BHecHTE 5 Kareiab BOIHOTO
pactBopa Oenka u 100aBbTe CBeXenmpuroToBieHHbId ruapokcua meau (11). JoGasmsiiTe o karmism
pacTBOP LIEIOYH JI0 MOSBICHUS (PHOJECTOBOIO OKpAITMBAHUSI.
Xox onbpITa HaOnronenue YpaBHeHHE peaKkuu BriBox
Ompit 1.
Omnpit 2.
Ot 3.
Omneit 4.
OmpIT 5.
Cdopmyaupyiite BbIBOJ 0 padore.

HNPAKTUYECKOE 3AHSATHUE Ne 5
CoxpaHeHHe BUTAMHHOB TIPH TEIUIOBOW 00pa0dO0TKe MPOyKTOB MTUTAHUSI.
KosmnuecTBo yacoB — 1 4.
®opma OpraHu3aluy 3aHATHA: UHOUBUOYATbHAS
®opMa 0TUYETHOCTH 10 3AHATHIO. 3aN0aHeH bl Onank 113
Lleny padomol: 3aKpenuTh MOJTYUCHHBIC 3HAHUS 110 TeMe «BuTamMuHb)
Teopernveckue cBeIeHUS

e IIOArOTOBKA OBOLIEH U (PPYKTOB
1.MBbITb, YUCTUTD U PE3aTh OBOILU HY>KHO KaK MOKHO ObICTpee.
2.He cnenyer nep:kaTh OBOIIU B BOJE MPHU UX MBITHE.
3.®pyKThI U OBOLIM OKOHYATEIBHO MOIOT MEPEJT TEM, KaK UX pa3pexyT Ha KYCKH, a HE [IOCJIE 3TOTO.
4.Ecnu ouMILeHHBIH KapTodesb 0CTaBUTh B BOZIE Ha Nof4aca, oH norepsier 40% sutamuna C.
5.I1pu yucTKe OBOIIEH HaO CHUMATh Kak MO>KHO O0Jiee TOHKHUI CIIOM KOXKHIIBL, T.K. B HEl MHOTO
BUTAMHUHOB.

e BapkKa oBolIeH
1.ITo BO3MOXKHOCTH OBOIIM BapUTh B KOXKYpe (Ha callaThl, BHHETPETHI).
2.0Bo1mHM 3aKIabIBAIOT B KUIISIIYIO BOY.
3.BapsT oBouM B 3aKpbITON NOCY/IE.
4.TTomemuBarOT Kak MOKHO PEXe.
5.bypHOro KMIEeHus HE TOMYCKAKOT.
6.Tak xe He JOIMyCTUMO TIepeBaprBaHNEe OBOIIEH, BO N30€KaHNE TOTEPH BUTAMUHOB.
7.1locyny muist BapKu JIy4llle UCTIOJIb30BaTh 3MAIMPOBAHHYIO.
8.I1pu Bapke 0OJIBIIIOE KOJIMYECTBO BUTAMHHOB MEPEXOIUT B BOJTY, IIOITOMY OBOIIHBIE OTBAPHI
PEKOMEHIyeTCsl UCII0JIb30BaTh AJIs IPUTOTOBIIEHUS CYTIOB, COYCOB.

® [IPUTOTOBJIEHHE CAJIATOB
1.CBexxue oBOIIM Ha cajaT Hape3aTh KaK MOKHO ObICTpee.
2.Hapesky oBolrleii nenaroT nepea noaayeii 61ro/1a, a He 3apaHee.
3.He pexoMeHyeTCsl XpaHUTh HAa BO3/IyX€ M Ha CBETY Hape3aHHbBIE OBOIIH, T.K. IPH 3TOM BUTAMHUH
C OBICTpO pa3pylIaeTCs KHCIOPOIOM BO3AYXA.
4.Ecnu 3T0 HE00X0IMMO, TO XPAaHUTh HAPE3aHHBIE CBEKUE OBOIIIH CIICYET B 3aKPBITOM MOCY/IE B
TEMHOM, TPOXJIJHOM MECTE.
5.B kucnoii cpene paspymenne BuramuHa C 3a/1ep>KHUBaETCHI.

e Kaprodesb OTBAPHOM

l.IToctaBuTh BOY /JIsl 3aKUIIAHUSL, IOCOJIUTb.




2.Kaptodenb BEIMBITS.
3.Kaprodenb o4uCTUTH, OTTOJIOCHYTH.
4.110710%UTh B KUIISIIYIO BOAY, 3aKPBITh KPBILLIKOM.
5.BapuTth 10 TOTOBHOCTH, B KOHILIE BaPKHU MOJICOIUTh.
6.Bony ciuth, MoACyIIUTS.
®  (CajlaT U3 CBeXKel KamycThbl ¢ I0JI0KOM
[TpuroroBUTH 3arpaBKy (Macio pacTUTEIbHOE, COK JJUMOHA, COJIb, BOJA)
Kamnycty HammHKOBaTh.
S16710KM HAIIMHKOBATD, TIOJIOXKUTH B KaIyCTYy.
Caunar 3anpaBuTh.
Buramun C xopo1io coxpaHsieTcs B cajaTax, 3allpaBI€HHbIX PACTUTEIbHBIM MaclIOM.
MopkoBb HauboJIee MMoJie3Ha B CBEKEM BUE. DTO CaMbIil LICHHBIN U TOCTYIMHBIA UCTOYHHUK
npoBuTamMuHa A (kapotuHa). Ho kapoTuH ycBauBaeTcs Iulib ¢ 100aBieHneM xupoB. Canat
U3 CBEXKEIl MOPKOBH 3aIPaBIISIIOT PACTUTEIHHBIM MAclIOM, CMETaHOM, MallOHE30M.
7. Bce oBomu opaHXKeBO-KPAaCHOT'O LIBETA (MOPKOBb, CIIAIKUI IIE€pell, KpaCHBIN JIYK, TOMAaThI)
ClielyeT BBOJUTH B CYIIbl B IACCUPOBAHHOM BHJIE JJIs YIYULICHHS YCBOSIEMOCTH KapOTHHA.
® KOMIIEHCallWsl IOTepH BUTAMMHOB
[Tpu cobmoeHny BCeX MpaBuIl KyJIMHAPHON 00paboTKH MpoayKToB nmotepu ButamuHa C Bcé
paBHO 3HauuTenbHbL. [Ipu Bapke oBomiei, Hanpumep, paspymaercs 10 50% BUTaMUHOB.
KommencupoBath 3TH MOTEPH MOKHO PA3HBIMH CIIOCOOaMHU:
- [10/1aBaTh Ha CTOJ TOJIBKO YTO HAIIMHKOBAHHYIO 3€JICHB;
- K TOpSIYUM OJIF0/1aM TT0AaBaTh JIOMTUKH JIUMOHA;
- K rapHHpaM 100aBIATh KYCOUKH CJAJIKOTO MEepIia, JIUCThS canara, KBallleHYIO KalmycTy;
- [Ipe/jIaraTb BUTAMUHHBIE HAITUTKU (CBEKE BbIKAThIE COKU, KOMIIOTBI, OTBApHI).

Bonbiuiyro nonynspHOCTh UMEIOT HATUTKHU U3 S0JI0K. J{71s1 HUX XapaKkTepHO O0JIbIIoe
conepkanue ButamMuHOB B1, B2, PP, E, P, C. Ilpu ux npuroToBiieHuN BHaYaje sOJI0KH Hape3akoT,
CMEIINBAIOT C MOJKUCIEHHOM BOJIOM, a 3aTeM BapsAT. Hu B koeM cityuae Henb3s JenaTh Hao0opoT,
T.€. 100aBJSATh KUCIOTY B YK€ TOTOBOE OJI0]10.

®  (CajIaT U3 CBeKeill MOPKOBH CO CMETaHOM
1.MopKOBb HaTepEeTh.
2.J106aBuTh caxap.
3.I1on0XUTh CMETaHy.
e 3ejleHb
1.3e5eHp NeTPYyIIKK U YKPOIla HAIIMHKOBATb.
2.Ilomate Ha cToOmI.
® HANUTOK M3 CBEXKUX A0JI0K
1.Bony ¢ caxapom 10BECTH 10 KAITICHHUSL.
2.51610Kk1 Hape3aTh.
3.510moku cMelaTh ¢ MOAKUCICHHON JIMMOHHBIM COKOM BOIO.
4 .TlonkucieHHbIe IOTOKU MOJIOKUTH B KUISIIYIO BOAY, TOBECTH 10 KUTICHUSI.
5.CHATb € OTHS, OCTYIUTb.
Ha ocHOBaHMH TeOpeTHYECKOr0 MaTePHAJIA 3alI0JIHUTH Ta0JIHILy:

SoukhwnE

Ha3zBanue BuTamuHa u ero Bun 06padotku nponyktoB ¢ | [Ipumep perenta
¢dopmyna (3 BUTaMHHA Ha COXpaHEHHEM HauOOJIbIIEro
BBIOOD) KOJIMYECTBA BUTAMHUHA

Cnenarb BbIBO/ 0 NPO/eJaHHON padoTe
JIABOPATOPHAS PABOTA Ne 9
W3roroBneHune Mojieliell MOJIEKYJI HEKOTOPBIX OPTaHUYECKUX U HEOPTaHMYECKUX BEIICCTB.
Kosan4yecTBo 4yacos - 2 4.
®dopma OpraHu3aluM 3aHATHA: UHOUBUOYATIbHAS



®opMa 0THYETHOCTH 10 3aHATHIO. 3anonHeHHblll Onank 113

Lenb paborsi:

-pa3sBUTHE HAaBBIKOB MPOCTPAHCTBEHHOrO U300paykeHHUst MOJIEKY/T KUCI0POAa,
BO/bl, YIVIEKAC/IOT0 ra3a ,MeTaHa, 3TaHa, 3TeHa, 3THHa, OeH3ona;
-(hopMupOBaTL YMEHHS MPOBOAUTL Hab/IONEHHS U JIe/1aTh BBIBO/bI, 3aITHCHIBATH
YPaBHEHHs COOTBETCTBYHOLUX PeaKLiHii;

-hopMHpOoBaTh CNOCOBHOCTL K CaMOCTOATE/ILHOMY NPHOOPETeHNIO 3HAHHIA;
-pa3BMBaTL YMEHHsI fle/1aTh BbIBOJLI Ha OCHOBE CpaBHeHusl, paboTarh C
JIOTIO/IHHTEIBLHOI IMTEePaTypoid, peakTuBamu;,

-pa3sBHBATL MBILIEHHE Yepes yCTaHOB/IeHHe NPHYUHHO-CIe/ICTBeHHbIX CBAI3eil
«CTpOeHHe- CBOHCTBA- IIPUMEHEHHEN;

-BOCITMTHIBATE KOMMYHHKaOe/IbHOCTh, BepexxHoe OTHOLIEeHHe K 000pyA0BaHHID,
aKKypaTHOCTb Npu paboTe C peakTHBAMH, HHTepPeC K rpejmeTy,

OGopyaoBaHHe: LLIAPOCTEPIKHEBbIE MOJEH, TPaHCNOPTHP. YuebHoe nocobue
IaGpuensn O.C. « XumMus»,

Jranbi nposegenus paborsb:
L.AHCTPYKTAX N0 TeXHHKe §e30NnacHOCTH
Ilpn  npoeesennn  oneitoB  Heobxogumo  cobmogars  obume  mepsl
GesonacHOCTH, NoKapobe3onacHOCTH M NpaBuia ToBeJeHHs B naboparopuu
« XUMUsI».

2,0nopHbIe NOHATHA TEOPETHUECKOr0 MaTepHasa

B npedenbHbix y2nesodopodax (aaKaHbl) BCe YriepoAHble aToMbl HAXOAATCS
B COCTOAHMM THOPHAN3aLMK SP, 1 06pa3yIoT OJUHAPHBIE O — CBA3W. YTO/ CBA3H
cocraenser 109,28°, dopma MoneKkyn npaBuabLHLIH TeTpasap.

B monexynax ankeHo8 yriepo/iHbie aToMbl HAXOJATCS B COCTOAHUA
rubpugnsanuu sp’ , 1 0BpasyroT ABOIHBIE CBSI3H O W 1t — CBA3W. YTO/1 CBA3M O
cocrasnseT 120, a m — cBA3bL pacroioraeTcs nepreHAnKyIsapHo cea3n o. Popma
MOJIEKYJ TIPaBU/ILHBIA TPEYTONBHHK.

B monexynax aakuHog yrinepojHele aToMbl HAXOAATCS B COCTOAHHH
rubpu3aLuu sp , 1 00pasyroT TPoiHbIe CBA3M OAHY O W B 1T — CBSA3W. YTOn
CBsi3d 0 cocTaensier 180, a ABe 1 — CBA3M pPacno/orawTcst NepneHuKyIspHo ApyT
Apyra. dopma MoneKys JiMHeitHas (r1ockas).

B monexyne 6ensona CsHs 11eCTb aTOMOB YITIepO/ia CBA3aHbI O — CBA3BHD.
Yron cessu cocrasssier 120°. Cocrossue rubpugusauuu sp’. B monekyne
oOpa3syercs 6 T — CBsA3b, KOTOpast TPUHA//IEKUT LLIECTH aTOMaM YI/Iepoza.



Ins npocTpaHcTBeHHOTO U300paKeHHs MOJEKY/T OpraHUueCcKUX BellecTB BaHO
3HaTh, K KAKOMY KJ1aCCY Bell[eCTB OTHOCHTCS COeJUHEHHE, YTOM CBsA3H, opMy
MOJIEKYJL.

Hanpumep: Metan (CH,) 0THOCHTCH K KJIACCY a/IKaHOB, ATOMEI HAXQAATCS B
COCTOAHMH THOPUAN3ALIAK SP°, 3HAUUT yrof cea3u 109,28°, dhopmMa MOeKy/Ibl
TeTpasip, MEy aTOMaMHi OJMHApHAs O — CBA3b. [115 NOCTPpOeHHUA MOJIEKYIk]
LapOCTeP:KHEBbIM CI0CODOM HYXKHO 3ar0TOBHMTE 4 11apa U3 racTuiauHa, OguH
wap (arom yrmiepoga) Gonbliero pasmMepa W UepHOTo LIBeTa, a TPH aroma
(BOgOpOaa) 0AMHAKOBOTO pa3Mepa KpacHoro Lseta. CoejMHUTE 1IapbI
MeTamTH4YeCKUMH CTepHAMH rnog yriom 109,28,

[Monycdeprueckas MoJe/b aTOMa M3roTaB/IHBAETCH TAKXKE TONBKO 11aphl
COeJIMHSIIOTCS MEeTOJ0M BJABJAMBAHHA B IpyT Apyra.

3.Anroput™m padoTsl (0C/160BATE/ILHOCTE BBINO/IHEHHA JeicTBHIl)

1.M3roToB/ieHHe 1WapoCTepKHEBLIX MOJE/IeH MoIeKyl.
LlapocTepKHeBbIE MOZEIA H3rOTABIHBAKITCSA W3 TUIACTHIMHA W MeTa/NTMYeCKHX
crepkHeid, I1py H3roToBNeHUH MOJIeKY/T HeOOX0AMMO 3HAThL YT0J1 CBA3H U ee
KPaTHOCTb,
ATOM XUMHMECKOT0 3/IeMEeHTa MPe/CTaBIaeTcs B BUE Lapa. ATOM yriepoja B
BH/IE LIapa U3roTasnueaeTcs Bo/bIero pasMepa, YeM atoMbl BOAOPO/A W U3
JPYroro LBeta raacTiinHa, XuMuueckas Cessb H300paxaercst MeTa/uIHuecKUMK
CTEPAKHAMM, YTon XHMUYECKOH CBA3N M3MEepAeTcst TPacopTHPOM.,

2.M3rorosnenue nonycdepuueckux Mmogeei
[Tonychepuueckue MOAEIA HATOTABIMBAIOTCA U3 TIacTHAMHA, CHavana
3aroTaBJAMBaOTCH LUAPkI /15l AaTOMOB YITIEPOAa M BOA0OPO/A, 3aTeM 110/
ornpeje/ieHHbIM YITIOM aTOMBI B BH/LE LAPOB COEJAMHAKOTCS APYT C APYIOM METO/0M
pAasnupanust. [onyuatores nonycdepbl aToMoB.

3.3anonuuTe Tabauily. 3apucyiTe MONEeKY/Ibl OPpraHuUecKHX BEeLecTe,

Ha3ssanue Monexynel, Lllapocrep:kHepast [Monycdepuueckas
CTPYKTYpHas QOpMyIa, THIT | MOJe/b MOJIEKY/IbI MOJie/lb MOJIEKY/TbI
CBSI3M, YIOJ CBA3U, THIT
rHOpUM3aLHH,
npocTpaHcTBeHHas hopma
MOJIEKY/IbL.

4.Beieop, [1o npogenanHoii paboTte cocTaBbTe OTUET U CAE/NaNHTe BEIBOARL.

MNPAKTUYECKOE 3AHSITHE Ne 6

«CTpoeHue aroma
KosmnuecTBo yacos -1 .
®opma OpraHu3auuM 3aHATHS: UHOUBUOYANbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHenHbli O1ank 113
Ieab padoThl: HAYYUTHCS COCTABIATH AIEKTPOHHBIE CXEMBI CTPOCHUS aTOMOB, DJIEKTPOHHBIE
(GhopMyJIBI aTOMOB U COCTaB SpaA.
OcHauenue: ooopyoosanue — [lepuonnueckas cuctema XuMu4eckux 3nementoB . 1.
Menneneesna.
3aganue. Onucath CTpOSHUE aTOMOB HATPUS U XJIOPa MPHU MOMOIIU JIEKTPOHHON CXEMbI CTPOCHUS
aToma, dJIEKTPOHHOU (OPMYIIBI aTOMa M COCTaBa si/Ipa).
O0pa3en BbINOJHEHHS HA TPUMEPE aTOMOB ATFOMUHUS U CEPBI.
1). DileKTPpOHHASI CXeMa CTPOEHHS aTOMA. 27 32
+13A12¢e 8¢ 3¢ +16 S 2¢” 8e” 6¢”
[TosicHUTB: T/A€ 3apsia AApa, MACCOBOE YHCIIO, CKOJIBKO SHEPTeTUYECKUX YPOBHEH, CKOJIBKO Ha
Ka)KJIOM YpOBHE 3JIEKTPOHOB, HA KAKOM YPOBHE M CKOJIbKO BaJICHTHBIX JIEKTPOHOB.




DJlIeKTpoHHasA ¢opMyJia aTOMa.

Al:1s? 25 2pP 3s? 3p* S: 1s? 252 2p° 3s? 3p*

[osicauTe, KaKk yuTaeTcs 3Ta Gopmysa, 4To OHa 0003HAYAELT.

Cocras siapa.

B sinpe pacnonoskeHbl HYyKJIOHBI — TPOTOHBI M HEHTPOHBI:

Al umeer B siape — 13 mpoToHOB U 14 HEHTPOHOB.

S umeer B siape — 16 npoToHOB U 16 HEUTPOHOB.

[TosicHuTe, KaK MOXKHO y3HATh O KOJIMYECTBE MPOTOHOB U KaK PaCCUUTATh YUCIIO HEHTPOHOB B
aToMeE.

CneaaiiTe BLIBOJ K MPaKTHYeCKOH padoTe 00 0COOCHHOCTSAX CTPOCHUS aTOMOB METAJNIOB U
HEMETAJIJIOB.

INPAKTUYECKOE 3AHATUE Ne 7
«THNBl XUMHYECKOM CBSI3U»

KosmuecTBo yacos -1 4.
@DopMa OpPraHU3aAUNU 3AHATUS: UHOUBUOYAILHASA
@opMa 0TYETHOCTH 10 3AHATHUIO. 3an0HeHHbll Onank 113
Lenb padomoul: HAYIUTHCS OMPEIEIATH TUIT XMMHUYECKOM CBSI3M B XUMHUECKUX COCAMHEHUSX.
LdMHorue cBOWCTBA XUMUYECKUX COEIMHEHUM 3aBUCAT OT TOrO, KAKOB TUI XMMHUYECKON CBS3U
MEXIy aTOMaMH, 00pa3yIoNIMMH 3TO coennHeHue. Tak, BemecTBo, 00pa3oBaHHOE aTOMAMH HATPHS
— 3TO MeTaJul cepedbpucToro 1nBeta. BemecTBo, 00pa3oBaHHOE aTOMaMH XJIOpa — SIIOBUTHIN ra3, a
MOBapeHHasi COJb, COCTOAIIAs M3 aTOMOB HATpUsl M XJiopa — Oe0e KPUCTAUIMUYECKOE BEIIECTBO.
OTuero ke nepevyrcieHHbIe COSUHEHHS CTOb Pa3IMYHbI 110 CBOMM cBoiicTBam? [TonmpoOyem B 3TOM
pazo0parhcsi.
BaMm u3BecTHO, 4TO aTOMBI MOT'YT COEAMHSTHCS APYT C APYTOM C 00pa30BaHUEM MPOCTHIX U CIIOKHBIX

BCHIICCTB. HpI/I CONMMKEHUN aToOMOB nux SJICKTPOHHBLIC 000JI0YKH BCTYIAIOT
BO BSaHMOHCﬁCTBHe " MCXKAY aTOMaMU 06pa3yeTc;1 Xumudeckas Cce643b.
XumMu4yeckass cBsI3b — 3TO CWJIbl, YACPXKUBAIOMIMEC aTOMblI B MOJICKYJIaX MW KpUCTaJLJIax.

CriocobHOCTh aTOMa 00pa3oBBIBaTh OOJIbIIEE MM MEHbLIEE YHUCIO XHUMHUYECKUX CBsA3ed
C JIpyrMMHM aTOMaMM 3aBHCHUT OT YMCJIAa UMEIOIUXCS Y HErO BAJIEHTHBIX 3JIEKTPOHOB M CBOOOHBIX
opOuTaiei.

B 3aBucumocTH oT ocoO0eHHOCTEl aToma (€ro 3JeKTpPOHHOM KOH(UTYpalluH, 3apsijia siipa 1 paguyca)
OH MOXET 00pa30BbIBaTh XUMUUECKUE CBA3U PA3HOT0 THIA C IPYTHUMHU aTOMaMHU. XUMHUYecKas CBsI3b
oOpa3yercs 3a CUeT TOrO, YTO MpPH COMMXKEHWH aTOMOB HX HECIAapeHHbIE AJIEKTPOHBI 00pa3yroT
00IIYI0 JIEKTPOHHYIO Napy (OOMEHHBII MeXaHU3M O0pa30BaHUsl XUMHUYECKOH cBsizu). B mpyrux
CIIydasx aToM OJTHOTO JJIEMEHTa MIPEIOCTABIISAET JJEKTPOHBI,
a japyrod — cBoOoxHble opbOuTanu. B pe3ynbTare AJIEKTPOHBI CTaHOBATCS  OOIIUMHU
JUI B3aMMOJCHCTBYIONIMX aTOMOB W MEXIy HHMH IMOSIBIISIETCS XUMHYECKasi CBS3b (IOHOPHO-
aKUENTOPHbIM MeXaHu3M oOpa3oBaHUS XHMMHYecKo cBs3u). Ecnum oOpasyroTcst nBe 0oO0mmx
AJIEKTPOHHBIX MApbl, XUMUYECKYIO CBSI3b HA3bIBAIOT JBOMHOM, €CIIM TP — TPOWHOU. MHOrna onvH
U3 B3aUMO/JICHCTBYIOIIMX aTOMOB MOKET OTTATMBATh K ce0e OOLIYyI0 3JEKTPOHHYIO Mapy. Baxknyro
poJib B 00pa30BaHUM CBSI3€H TOI'O MM UHOTO TUIIA UTPAET SJIEKTPOOTPULIATEILHOCTD 3JIEMEHTOB.
DJIEKTPOOTPHIATEIBHOCTL — 3TO CBOWCTBO AaTOMOB IMPHUTATHBATh 3JIEKTPOHBI, YYaCTBYIOLIUE
B 00pa30BaHNU XUMHUYECKON CBSI3U. 3HAYEHHUE AJIEKTPOOTPULIATEIHLHOCTH AJIEMEHTA TEM BBIIIE, YEM
TPY/HEE €ro aTOMbl OTJAIOT CBOU JIEKTPOHBI U YeM CHUIIbHEE IPUTATUBAIOT K ce0e SIIEKTPOHBI APYTHX
aTOMOB.

AOCONIOTHBIE BETUYMHBI 3JIEKTPOOTPULIATEILHOCTH aTOMOB OYE€Hb Majibl, TO3TOMY AJIs ynoOcTBa
00BbIYHO HCIIOJIB3YIOT OTHOCHUTEIIbHBIE 3HauYEHUs ANEKTPOOTPHUIATETLHOCTH.
B mpenenax mnepuoaumueckoil cHCTEMBl OTHOCHTENBHASl 3J1eKTPOOTPHLATEIbHOCTH aTOMOB
AIIEMEHTOB YBEJIMYMBAETCS MO MEPUOJy CJieBa HaIlpaBo, a IO Tpymne — cHU3y BBepX. CambiM
AIIEKTPOOTPHLIATENILHBIM SBJISIETCS aTOM (propa.



OTHOCUTEeNbHasA 3rNneKkTpooTpuLlaTesibHOCTb
(wkana lNonuHra)
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THnbl XUMHYECKOH CBA3M

KoBajieHTHasi CBSI3b BO3HUKAET B pe3ysibTaTe 00pa3oBaHus OOMIMX (CBS3BIBAIOIINX ) SJICKTPOHHBIX
nap. KoBajenTHass mnoasipuasi cBsi3b  oOpa3yercs INpU  B3aUMOJICHCTBUU  aTOMOB
C pa3HBIMH, HO HE PE3KO OTIMWYAIOUMMHUCS 3HAYCHUSIMHU DJIEKTPOOTPUILIATEILHOCTH (Pa3HOCTD
3HAYCHUH OTHOCHUTEIBLHON JJIEKTPOOTPHUIATEIRHOCTH He mpeBblmaeT 2,6). Kak mpasuio,
B 00pa30BaHMUU CBS3EH ATOr0 BUJA yYACTBYIOT aTOMBI Pa3jIMYHBIX HeMeTawioB. Ilpu 3Tom Oosee
AEKTPOOTPUIIATENBHBIA aTOM MPUTITUBAET K cebe OOUIyI0 AJIEKTPOHHYIO Mapy M MpHOOpeTaeT
YaCTUYHbIH OTPULIATEIBLHBIN 3apsaa. BTopoil atoM (MeHee 3JIeKTPOOTPHIIATEeNIbHBIN) TPHOOpeTaeT
YACTUYHBIN MOJI0KUTEIbHBIN 3aPS/l TOH )K€ BEJINYUHBI.

Cxema o0pa3oBaHMsi KOBAJICHTHOM MOJISIPHOM CBSA3U UMEET BU/L:

AX T T
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X ¥
KoBanenTHasi HenmoJisipHasi cBsi3b 00pa3zyeTcs MpU B3aUMOJCUCTBHM aTOMOB C OJMHAKOBBIMU
3HAYEHUSIMU D3JEKTPOOTPUIATEILHOCTH. JJEKTPOHHAs Tapa He CMellaeTcsa, U aToOMbl He

IPUOOPETAIOT JONOJHUTENBHBIN 3apsan. Cxema 00pa3oBaHMs KOBAJEHTHOW HEMOJSPHOM CBS3U
UMEET BUJL:

H'+*H—¥H6H

Honnas cBsA3b 00pazyeTcs NpU B3aMMOAECHCTBIM aTOMOB, PE3KO OTJIMYAIOIIUXCS JPYT OT Apyra 1o
3HAUEHUSIM ANEKTPOOTPHUIATETLHOCTH. B pesyabTare B3aUMOJICICTBUSA Oounee
AJIEKTPOOTPHULIATENILHBIA aTOM HACTOJNBKO OJIM3KO NMPUTATHBAET K ceOe 3JIEKTPOHHYIO Mapy, 4To
npeoOpa3yeTcsi B AaHHOH — OTPHUIATENBHO 3apPsSDKSHHYIO YacTUITY (OTPHUIATENILHO 3apsKCHHBIN HOH).
MeHee 21eKTpOOTPHILIATENbHBIIT ATOM CTAHOBHUTCS MOJIOKUTEIBHO 3apsKEHHBIM HOHOM (KATHOHOM).
Kak npaBuio, B 00pa3oBaHUM CBS3€H 3TOTO THUIIA yYAaCTBYIOT aTOMBI MeTajlJla M HEMeTasla:

»° v —
Na'+ ;Cli_, Na™ [CE

B Mosiekynax KHCIIOT, OCHOBaHUM M COJIEH NMPUCYTCTBYIOT CBSI3M MOHHOTO THUIIA, YTO BBIABIISAETCS,
HalpuMmep, NpH PacTBOPEHUH ITHX BEILECTB B BojE. B pacTBope KucioTa pacnanaercs Ha KaTHOH
Boztoposia (H") 1 aHHOH KUCIOTHOTO OCTATKa, PACTBOPUMOE OCHOBAaHHE — HA KATHOH METAJIa W
runpokcua-anuoH (OH™), pacTBoprMast Coib — Ha KaTHOH METaJlIa ¥ aHWOH KHCJIOTHOTO OCTaTKa.
Meranauyeckasi cBsi3b 00pa3yercsi 3a CYeT OTHOCHTEIBHO CBOOOJHBIX 3JIEKTPOHOB, KOTOpHIE
HaXOJATCS B IPOCTPAHCTBE MEXy HOHAMU METAJlIA, PACIIOJIOKEHHBIMH B y3JIaX KPUCTAIUIMYECKON
PELIETKH, U SABJIAIOTCS OOIIMMHU JUIsl BCEX HOHOB!



BonopoaHasi ¢Bsi3b 00pa3zyercs MEXIy aTOMOM BOAOPOJa OJIHOW MOJEKYJIbl M aTOMOM CHJIBHO
anekrpoorpunarensHoro 3nementa (O, N, F) apyroit monekynsl. BogopoaHas cBs3b XapakTepHa,

HaImpuMmeEp, ajd paCTBOPOB CIIMPTOB U aMHUHOKHUCIIOT B BOJIC.
BooopogHsie

B 3aBucumocTH OT THIIAa XHMHYECKOH CBS3H B€IICCTBaAM CBOMCTBCHHEI Pa3HbI€ arperaTHbie
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COCTOSIHMS B OOBIYHBIX YCJIOBHUSIX.

CBA3U

—

Tum (Bu) ArperaTHoe COCTOsIHUE
ITpumepsl
CBI3H Teepmoe KUIKOE | ra3000pasHoe
KoBanentnas
+ + H20, HCI
TOJISIpHAs
KoBanentHas + + + F2, Brz, anmas,
HETOJISIPHAS (HeyacTo) rpagut
+
Wonnas (kpucTaiuyecKue NaF
BEIIECTBA)
Bce meraiel

Meramnmueckas + ’

kpome Hg
Bonoponnas + + Bopna, ciupTsl

3agaHus 1719 caMOCTOSITeIbHON padoThI:

1. Onpenenute THI XUMHYECKOH CBSI3U B cleqyomux coeaunenusx: a) Oz; 0) NaF; B) H20;

r) CaClz; m) Clz; ) COo.

2. 3anumuTe cXeMbl 00pa30BaHMs COCAUHEHUN SIEMEHTaMH C TOPSAKOBBIMH HOMEpaMH:
a)19mu 35;0) 7u 7; B) 34 1 8. HazoBUTE 3TH COSAMHECHUS. Y KOKUTE TUII CBS3H MKy aTOMaMHU.
3. lBa aneMeHTa, COeIMHEHHbIE KOBAIEHTHOM CBS3b10, 00pa3yloT razoo0pa3zHoe CoOeTUHEHNUE,
KOTOPOE MOKET ropeTh ¢ o0pazoBanueM okcuaa cepol (IV) u mapoB Boasl. Ha ocHoBaHMHM 3THX
JaHHBIX OMPEJENINUTe, O KAKOM Ta3000pa3HOM COEIWHEHWU HWJET pedb, HAMUIIUTE €ro
MOJICKYJISIPHYIO (JOPMYITY B CXeMy 00pa30BaHUS XUMUYECKOU CBSI3U B 3TOM COCAMHCHHH.




4. IIpu pa3noKeHUU SICKTPHUUSCKUM TOKOM pacIijiaBa BelIecTBa oOpa3yercs OpoM M MeTayul
[JIaBHOM MOATpyMIbl | rpymnmel nepuoaudeckoil cuctemsl. OnpeaenuTe HCX0IHOE BEUIECTBO,
3aMHIIUTE CXEMYy OOpa30BaHMS XUMHYECKOW CBS3HM, YKWKUTE THI XUMHYECKOH CBS3U.
B HCXOIHOM BelecTBE MaccoBas o Metayuial cocrasiser 0,223.
5. Hekortopoe BemecTBO 00NamaeT CIEAYIOIUMUA CBOHCTBAMH: OHO TBEPIOE, JIETKO
MIPEBPAILAETCS B )KUJIKOCTh, HMEET 3a1ax, INI0X0 pacTBopsAeTcs Bojae. Kakoil BUJ XUMHUYECKON
CBSI3U XapaKTEPEH JJIsl ’TOT0 COSUHEHUS?
NNPAKTHYECKOE 3AHATUE Ne 8
«3aBUCUMOCTh CKOPOCTH XUMUYECKHX PEAKIUN OT PA3INIHBIX (DAKTOPOBY.
KosmuecTBo yacos -1 4.
@®opMa OPraHu3aAnNU 3AHATUS: UHOUBUOYAILHASA
@opMa 0TYETHOCTH 10 3AHATHUIO. 3an0HeHHbll Onank 113
Ilenw: yautcs npuMeHITh GOPMYITBI AJIs1 BEIYUCICHUS CPEAHEH CKOPOCTH TOMOTEHHBIX H
TFeTEPOreHHBIX PEAKLIMI U BBIIBUTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIUI OT Pa3IudHbIX
(bakTopoB.
3aoanue 1:
1. BcriomauTe KiTaccu(UKauio peakiuid 1o (pa3oBoMy COCTOSHUIO, JUIS STOTO COCTABbTE
YpaBHEHUSA
peaKIui, CXeMbl KOTOPBIX:

a) Hy,+ 02(,) —>

6) CaCOyy+ HCl,,—

B) AIZ(SO4)3(p_p)+ BaClz(p_p)——>

B) Cu(NOg)yppy t+ Feyy—

P 2 H o =® N w H

u) CH;COONa, , + HZSO4(p_p) —> K
BrifepuTe ypaBHeHUA IeTepOreHHRIX peakuuii. M3 Gyks, cooTseTCT-
BYIOIIHX IPaBIJILHEIM OTBETaM, Bhl COCTABUTE Ha3BaHHE BEIECTBA,
OPH DAas/OXKEeHUH KOTOPOro IIOJ JeHCTBHEM 3JIEKTPHYECKOr0 TOKA

06pasyloTca BOZOPOA U KUCIOPOZ: OO

Ilposepka:

a) 2Har) + Oz = 2H20

6) CaCOs(r) + 2HClp-p= CaClz + CO21+ H20

B) Al2(SO4)3(p-p) + 3BaClzpp) = 3BaSO4 |+ 2AICI3

r) Hz2 + Cl, = 2HCI

1) Cu(NO3)2(p-p) + Few = Fe(NOs3)2 + Cu

e) CaO¢) + H20p) = Ca(OH):

%) NO@)+ Ozt = 2 NO2

! MaccoBas 101151 7IeMEeHTa B COEIMHEHUN (W) paBHa OTHOILIEHUIO OTHOCHUTEIBHOM aTOMHOM Macchl siemenTa (Ar) K
X-A

r

MOJIEKYIISIpHON Macce coeaunenus (My) ¢ ydeToM duciia aToMOB 3TOro syeMenTa (X) B coenuHenun: W = ; 00 Ar

cM. Mapupyt Ne 8; o Beraucienun My cm. mapmpyT Ne 3.



3) 2Al¢r) + 3H2SO4(p-p) = Al2(SO4)3 + 3H21
1) 2CH3COONap-p) + H2SO4p-py= 2CH3COOH + NaxSO4
B lo [a[a]
lMposepbme npasunbHOCMb 8bIMOMHEHUS 3adaHus u oyeHume cebs (3a kaxobll npasusibHbIlU omeem -
16an, MakcumarsnbHoe Konudyecmeo 6asnsnos - 9).

3amgaya 1. XumMuueckas peakius MpoTeKaeT B pacTBope, corjacHo ypaBHeHuto: A+B = C. Mcxonnbie
KoHIeHTpauun: BemectBa A — 0,80 momb/n, BemectBa B — 1,00 monw/m. Yepez 20 MuHyT
KOHIIEHTpalus BemecTBa A cHuzmwiach 10 0, 74 monb/n. Ompenenure: a) CPEIHIO CKOPOCTh
peaKIMH 3a 3TOT MPOMEKYTOK BPEMEHHU;
0) KOoHIIEHTpalHio BeniecTBa B uepe3 20 MuH.

Pemenue
aHo: Pemenue:
C (A)1= 0,80 monp/n a) OIpeJIeNICHHE CPeTHEN CKOPOCTH PEAKIIMU B PacTBOpE
C (B)1= 1,00 mounb/n MIPOU3BOIUTCS IO hopMmyIie:
C (A)2= 0,74 monb/n AC 080-0,74 0,06 MOTIb
At=20 muH Beomocen ™ At - 20 - 20 =0,008 ———.
1+ MUH
0) omnpeneneHre KOJIMYECTB PEarupyoIiX BEIIECTB:
Haiitu. A + B =C
a) U romoren =7 ITo ypaBHEHHIO 1 monp 1 Moub
6) C (B)2=7? Io ycrnoBmIo 0,06 Moms 0,06 MOIB
KonmdectBa npopearupoBaBiux Beniects A u B.
CrnenosarenpHo, C(B).=C(B)1- AC=1,00-0,06=0,94mo0m56/1
OTBET: U romoren = 0,003 monw/n1 - MmuH; C(B)2 = 0,94 monw/n

lMpoeepbme ripasunbHOCMb 8bINOMHEHUsI 3a0aHusi U oueHume cebsi (3a Kaxobil npasusibHbIl omeem -
26anna, MakcuMmarbHoe Kosiudecmeo 6asnos - 4).

3ananue 2:

1. Tourpaiite B «KpeCTUKU-HOIMKI». (DaKTopbl, BIUSIOIME HA CKOPOCTh XUMUUYECKOM PEaKIMH, 0003HAUBTE —
X, axtopb! He Biustionme — Q. Tlokaxure BBIMIPBILHBINA ITyTh, KOTOPbII COCTABILIIOT (DaKTOPbI, BIHSOLLIE
Ha CKOPOCTb XUMHYECKOW PEAKLIIHL.

Karamzarop CB0OOTHBIC PATUKATIBI KoHrientpaiym peareHToB
X O X
Cger [Ipupoma pearnpyro cTB | Temmeparypa
O X X
L
I1oBEPXHOCTH CONPUKOCHOBEHUS VYbrpadroneroBble Tydu DINEKTPUYECKHI TOK
X O O

lMposepbme npasunibHOCMb 8bIMOSIHEHUS 3adaHus u oyeHuUme cebs (3a KaxoblIl npasusibHbIU omeem -
16as1, MakcumarnbHoe Konudyecmeso 6asnos - 9).

IMPAKTUYECKOE 3AHSATHUE Ne9
«TepMOXUMHUECKUE pACUEThD)

KosaunuyectBo yacos -2 u.
®opma OpraHu3auuM 3aHATHS: UHOUBUOYANbHAS
®opMa 0TUYETHOCTH 110 3AHATHIO. 3anoaHeH bl O1ank 113
Llenv padomobi: HayUNTHCS pelIaTh pacUETHBIE 3a/1a4M, IPUMEHSIS 3aKOHBI TEPMOXUMHH

LA Xumugeckne peakuu MOTYT COTIPOBOKIATHCA BEIAEIECHAEM (3K30TEpPMUYECKHUI TPOLIECC)
WIA TIOTJIOIIEHUEM (PHIOTEPMHMUYECKUI Tpolecc) TeIUIOThl. Pa3nen XuMuM, 3aHUMArOMIMNCS
U3Yy4YEeHHUEM TEIJIOBBIX s dexToB XUMHUYECKHUX peaxuuit u Mepexo0/10B
U3 OJHOIO arperatHoro COCTOSIHUS B APYTO€, Ha3bIBa€TCs TEPMOXUMHEN.. 3alUCh XUMHUYECKON
peaxuu ¢ ykazaHueM TerioBoro s¢dekra (1 ero 3Haka) Ha3bIBalOT TEPMOXUMHUUYECKUM YPaBHEHHUEM.
TepmoxumHuueckre ypaBHEHHsI 0OBIYHO OTHOCAT K I MoJIb 0Opa3yromerocs Beniecta. Tak Kak OAHO
U TO K€ BEILECTBO B PA3JIMUHBIX arperaTHbIX COCTOSIHUSIX WM KPUCTAJUIMUECKUX MOJU(UKAIMIX




oOnamaeT pa3HON BHYTPEHHEH OSHEprueil, 4ro OTpa3uTCs Ha TEIUIOBOM J(PQeKTe peakuuu, B

TEPMOXMMHYECKHX YPAaBHEHUSAX 0053aTeIbHO YKA3bIBAIOT arperaTHOe COCTOsTHUE BellecTsa (T - ras;

XK - KHUJKOCTB; T -TBEpJI0€) U ero kKpuctamuieckyro Gopmy: C(t) + O2(t) = CO2(r) + 393,62 x/Ix.
OCHOBHBIM 3aKOHOM TepMOXHMMHH siBisieTcsi 3akoH ['ecca (1840), cormacHo KOTOpoMy

TETIOBON (P (PEKT XMMUYECKOH peakluu 3aBUCUT TOJIBKO OT MCXOAHOTO M KOHEYHOTO COCTOSIHUS

BEIIECTB, HO HE 3aBUCUT OT MPOMEKYTOYHOT'O COCTOSIHMM M IMyTH mepexoja. 3akoH ['ecca ctporo

coOnrofaercs TOJNBKO Il IPOLIECCOB, MPOTEKAIOIIMX IMpPU IOCTOSIHHOM JaBJICHUU WIIU

IIPU TOCTOSIHHOM 00bEMe.

AJITOPUTM pelIeHus 32124 10 TEPMOXMMHYECKOMY YPABHEHHIO PeaKINU

1. Kpartko 3anucartp ycinoBus 3a1aun (“maHo’).

2. 3anucath TepmoxuMudeckoe ypaBaenue peakiuu (TXY), oqHoi uepToil B ypaBHECHUH PEAKIIUU
MOMYEPKUBAIOT TO, YTO HM3BECTHO, JIBYMS 4epTaMu MOAYEPKUBAIOT TO, YTO HEOOXOIUMO
OIPEEIINTb.

3. TlpoBecTH BcroMorartelibHbIE BEIYUCICHHS (KOPEHb KBaJApaTHbIA, My, M, m).

4. CocTaBUTb COOTHOILICHHE, HUCIOJb3Yysl BCIOMOIAaTENbHbIE BBIYMCICHUS W YCIOBHS 3ajauu;
PEIINTh COOTHOIICHHE (ITPOTIOPIIUIO).

5. 3anucarb OTBET.

Ilpumep 1. CocTaBbTe TEPMOXHUMHUECKOE YPAaBHEHUE PEAKIIUU TOPEHUS KaJIbIUS €CITH U3BECTHO, UTO

IIPU CrOPaHUM KaJIbLIMA Maccoi 2 rpaMma BbLAENUI0Ch 127Kk TEennoThI.

Jlano:

m(Ca)=2r

Q1 =127x/Ix

Haijitu:

Q-?

Pemrenne:

2T 127 e ll=

20a+ 0y — 2C0a0 + Xellx

alr. i

= nl*127/2= 5080 =
OtBer: 2Ca + O2 — 2Ca0 + 5080 xIx
Ilpumep 2. Bpruucnute maccy pasnoxusiuerocss mena (CaCOgs), ecnu HM3BECTHO, YTO Ha €ro
pasnoxenue 3arpaueHo 1570 xJx.

Hano:
Q =1570xTx

Haijitu:
m (CaCOs) - ?
Pemnenne:
tD
xe - 1570 =
CaCCy — Cal +COn — 157 kTx

w1 moms

A, 100

AL 100 o mone

m 100r
M; (CaCO3) = Ay(Ca) + A(C) + A(O0)3=40+12+ 16 3 =100
Mr = Mr m=v*M
M(CaCOs3) = 1 monp* 100 r/mons = 100r



100r CaCOs - 157 x/x -

x r CaCOs3 - 1570 x/I:x

100r : 157 x/lx =x 1 : 1570 xIx

x =1000r CaCO3

Oteet: m (CaCO3) = 1 kr (wnu paznoxuiock 1000r mena)

3ajaHus 1J151 CAaMOCTOATEIbLHOM padoThI:
1.CocTaBbTe TEPMOXUMHUECKOE YPABHEHHE PEAKIIUU TOPEHUSI MATHUS, €CJIM U3BECTHO, YTO IIPU
CTOpAaHUU MarHusi Maccoi 12r BeLIEIUIIOCH KOJIMUecTBO TerioThl 307,2 k]

2. Ilpu coenunenun 4.2r xene3a ¢ cepoil Beiaenwioch 7, 15 x/lx Temnorel. CocTaBbTe
TEPMOXUMHUYECKOE YPaBHEHUE ITOU peaKiInu.

3. Ilpu cropanuu Kajiblivsg Maccoi 8T BbLAETWIOCH KosnuecTBO TernoThl 127 k/lx. CoctaBbTe
TEPMOXUMHUUYECKOE YPAaBHEHHUE PEAKLIUH.

4. BpuuciuTe 1o TepMOXHMUYECKOMY YPAaBHEHHIO

4P(x)+502(T) = 2P20s (x)+3010x Ik

KOJIMYECTBO TEIUIOTHI BBIACIsIEMOH 1pu cropanuu 31t docdopa.

5. Ha ocHOBe TEpMOXHUMUYECKOTO YPAaBHEHHUS PEAKIIMH MTOJHOTO CTOPaHUs yIiaepoaa: C
(r) +O2(r) = CO2(r) + 393x/x
paccuyMTaiTe, CKOJIBKO BBIJCIUTCS TEILIOTHI, €CIM OyIeT M3pacxolloBaHoO: a) 48T yriepona;
6)11,2n xucmopona; B) 2 MOJIb yriepoaa

6. Ha ocHOBE TEpMOXHMMHUYECKOTO YPaBHEHUS PEAKIIUU TIOJTHOIO CrOPaHMsI alleTUIICHA:
2C2Ha(r) + 502(r) =4CO2(r) + 2H20(T) + 2610x/ 1k
paccuuTanTe, CKOJIBKO BBIICIHUTCS TEIUIOTHI, €CJIA OYJeT U3pacxoioBaHo: a) 13r aneruiieHa;
0) 1,121 anteTriena; B) 1 MoJib aneTuiieHa
IMPAKTUYECKOE 3AHSTHE Ne 10
«PacueT KOHIIEHTpAIIN BOJHBIX PACTBOPOB KUCJIOT U COJICH»
KosauuyectBo yacos -1 u.
®opmMa OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHenHblil O1ank 113
Teopernyeckue cBeieHUs
Pacmeopui — romorensslie (0AHOPOHBIE) CUCTEMBI IEPEMEHHOIO COCTaBa, COJIEPIKalNe 1Ba WIH
HECKOJIbKO KOMIOHEHTOB. KOMITOHEHT, arperaTHoe COCTOSIHUE KOTOPOTO HE U3MEHSETCs ITPH
o0pa30BaHNM pacTBOpA, PUHATO HA3BIBATh pacmeopumenem, a Ipyrol KOMIOHEHT
— pacmeopenHviM sewjecmeom. IIpr OAMHAKOBOM arperaTHOM COCTOSSHUM KOMIIOHEHTOB
pacTBOpPUTENIEM CUUTAIOT OOBIYHO TO BEIIECTBO, KOTOPOE IpeodiagaeT B pacTBope. PacTBopbl
OBIBAIOT TBEPABIMH (CIUIaBBI METAIIOB), )KUIKHUMH U Ta3000pa3HbIMU (cMecH ra3oB). B
MeAUIMHE HanboJsee pacpoCTpaHeHbl KUAKUE (Yallle BOJHbIE) PaCTBOPBHI.
Konyenmpayus pacmeopa — BenuunHa, u3mepseMas KOJIM4eCTBOM PACTBOPEHHOTO BEIIECTBA B
orpezieIeHHOM 00beMe WIIM Macce pacTBOpa, WK pactBoputess. CylecTBYIOT pa3IudHbIe
CIOCOOBI BBIpa)KEHUS! KOHIIEHTPAIMK PACTBOPOB:
IIpouenTHasi koHeHTpauus Mo macce Co, (MaccoBasi 10Jis1) TOKA3BIBACT YHCIIO €TMHHUII
Macchl pacTBOPEHHOT0 BemlecTsa (T, kr) B 100 equHUIIaX Macchl pactBopa (T, KT) U
paccuuThIBaeTCs Mo Gopmyiie:
Coe=Mg-pas 100% / mppa (1),
T'JI€ Mp-pa - MACCA PACTBOPA, B KOTOPOM COJEPIKHUTCSI MacCa BEIIECTBA My-pa . CIIEOBATENBHO,
¢uznonornueckuit pacrsop (0,9% NaCl) conepxut 0,9r NaCl B 100r pactopa.



Moasipaasi koHueHTpanus Cm (MOJSIPHOCTD) MMOKA3bIBAET YHUCIIO MOJIEH PACTBOPEHHOTO
BelecTsa B 111 (1;[M3) pactBopa. CornacHo onpeaenennro, Cv= v/V, Iie KOJIMYeCcTBO BEIIECTBA
v=m/M, a 00beM pacTBOpa V BBIpaKeH B IUTpax. Takum oOpa3om moxydaem GopMmyiy:
Cv=m/ M-V (2),

IrJie m-Macca BeIecTBa, I'; M-MoJsipHasi Macca BeIecTBa, I/Mojib; V — 00beM pacTBopa, JI.
Hanpumep, SM pactop ritoko3sl cogaepxutT Smonb CeHi1206 B 111 pacTBOpa.

HopmanbHas konuentpanus Cn (HOpMAJIbHOCTb, MOJIAPHAS KOHLIEHTPALUSA
IKBHBAJIEHTA) [OKA3BIBAET, CKOJIHKO IKBUBAJIEHTOB BelecTa Haxoxutes B 171 (11m%) pactBopa.
DKBUBAJICHT D (SKBUBAJIEHTHAs Macca, MOJISIpHAs Macca SKBUBAJIICHTA) —3TO peaibHask WU
yCIIOBHAs YaCTHUIIA BEIIECTBA, KOTOPasi B JAHHOM peakuu pearupyer ¢ OJJHUM aTOMOM HJIU
HMOHOM BOJIOPO/ia, UM OJHUM 3JIEKTPOHOM. DKBUBAJIECHT 3aBUCHUT OT TUIIA PEAKIIMH, B KOTOPOH
y4acTBYET JJaHHOE BElIecTBO. B paMkax Hamiero Kypca He paccMaTpuBaeTcsl 00pa3oBaHue
KHCJIBIX, OCHOBHBIX COJIEH, a TaKXke 00JIee CI0KHBIX MPOIYKTOB, IIOATOMY SKBUBAJIEHT KHCIOTHI
HAXOJUTCS JIEJICHUEM MOJIIPHON Macchl KUCIOTHI HA €€ OCHOBHOCTD (UHCJI0 aTOMOB BOJIOPO/Ia B
(dbopMyIie), SKBUBAICHT OCHOBAHUS — JICJICHHEM MOJIIPHOW MacChl Ha KUCIOTHOCTH (drciio OH
IpyM), SKBUBAJICHT COJIM pPaBEH MOJISIPHOMN Macce, AeIEHHONM Ha IPOU3BEICHUE CTEIIEHU
OKHCJICHHS METaJUIa Ha YKCII0 ero aroMoB B popmyite. Hammpumep, D(H2SO4)= 98/2=49
(r/momnb), I(Ca(OH)2)=74/2=37 (r/monb), D(Al2(SO4)3)=342/3-2=57 (r/momn). J{yis peareHTOB,
HCIIOJIb3YEMBIX B OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHAIX, IKBUBAJICHT HAXOIST
JIeJIeHneM MOJISIPHOM MaccChl Ha YUCIIO YYaCTBYIOIIUX B MPEBPAILIEHUH 3JIEKTPOHOB.
HopmaineHyt0 KOHIICHTPALKIO PACCUUTHIBAIOT IO (hopMyIIe:

Cn=m /3 -V (3),

/e m-Macca BEIIeCTBa, T; D-3KBUBAJICHT, T/MOJIb; V — 00BbeM pacTBopa, J1. 3amuck 0,1N HCI
(unu 0,11. HCI) o3navaer, uro 11 pactBopa conepxkut 0,1 skBuBanenta HCL

3Hass HOPMAIILHOCTH PAaCTBOPA, MOKHO HAaWTH MOJIIPHOCTb, M Ha000poT. Tak kak Macca
pactBopenHoro BemecTBa m=Cn - 3 - V=Cm - M - V, To nocne cokpaiieHus: o00bema moxyqaem:
Cn-2=Cm-M®4).

MoJasuibHasi KOHIeHTpanust Cm (MOJISIJILHOCTD) TOKA3bIBAET YUCIIO MOJIEH pacCTBOPEHHOTO
Bemtectsa B 1 kr (1000r) pactBopuTes.

Cm= Vgl Mp-ns = Ma-pa /M - Mp-ns (5),

T'JI€ Vp-pa - YMCIIO MOJIb BEILIECTBA; Mg-pa -~ MACCA BELIECTBA, T'; Myp-ns - MACCa paCTBOPUTENS, KI; M-
MOJIIpHasl Macca BEIIeCTBa, I/MOJIb.

Hanpumep, 0.3Cm pactBop NaOH conepxut 0,3mo:b BemectBa Ha 1000r Boab!.

Tutp T - 310 Macca Bemectsa (1) B v (1em®) pactBopa. Cornacro onpenenenuto T=m/V (6),
I7le m —HaBecKa BellecTBa, I; V — 00beM pacTBOpa, MIL

Tutp Takxke MOKeT ObITH HAlZIeH 110 popMyIIe:

T=3 - Cn /1000 (7),

rzie D-5KBUBAJICHT BEIIECTBA, I/M0jb; Cn — HopMasbHast KoHeHTpauus, N; 1000 -kosdurrent
JuTst mepecueta pazmepHocTH (B 11 1000mi).

MouJibHasi 10J151 KOMIIOHEHTA — 3TO OTHOIIIEHUE YMCIIa MOJIeH JaHHOTO BEIIECTBA K 001IeMy
YHCIly MOJIEH BCeX BeIlecTB B pacTBope. Eciin pacTBop comepkuT 1Ba kKomnoHeHTa (1-
pacTBOPEHHOE BEIIECTBO, 2- PACTBOPUTENH), TO MOJIBbHBIE IOJIM HAXOIATCS CIEAYIOUTUM
o0OpazoM:

Xa=v1/( vit+ v2);

Xo=vol(vitv2) (8),

I/I€ V1 — YUCIIO MOJIb PACTBOPEHHOIO BEILIECTBA, V2— YHCIIO MOJIb pacTBoputend. B cymme X1+
Xo=1.

[IporieHTHAs KOHIIEHTPAIUS CUUTAETCS MPUOTU3UTETHHON, OCTATBHBIE PACCMOTPEHHBIC
KOHIICHTPAIINH SBJISIOTCS TOYHBIMHU U IIUPOKO MIPUMEHSIOTCS B METUKO-OHOJIOTHUSCKUAX
UCCIIEIOBAHMIX, XUMUUYECKOM U (papMaKoNeitHOM aHalu3e.

IIpumeps! pemieHus 3aga4

IIpumep 1.



10MI1 CHIBOPOTKH KPOBH B3pocioro yenoseka conepxar 0.015 r xonecrepuna (C27Ha70).
HaiinnuTe npoLeHTHYI0 KOHIEHTPALHIO [0 Macce (MacCOBYIO J0I0) U MOJIIPHOCTb, €CIIN
MPUHATH IIOTHOCTH CHIBOPOTKH P ~1 I/MIL

Pewenue:

[TpouenTHYO KOHIIEHTpanuio Coy, MOKHO HAUTH CIETYIOIIUM 00pa3oMm:

, e m(pactBopa) = V(pactBopa) - p =10 mi - 1r/mi = 10r, Torga
Cow =0.015-100/10=0.15%:;
WM BOCIIOJIB3YEMCS OIIpEAEIEHUEM MPOLIEHTHON KOHIIEHTPALMK, KOTOpasi IOKa3bIBAET YUCIIO
rpamm BeniectBa B 100r pactBopa:
eciu 0.015r (xonecrepuna) - B 10 r (CbIBOPOTKH)
To X T (xosmecrepuHa) - B 100 T (CBIBOPOTKH),
u noydaeM takoii ke otBeT: X=Coy = 0.015 - 100/ 10=0.15r=0.15%
MousipHasi KOHIIEHTpAIMs TOKa3bIBAET YKUCIIO MOJIb X0JecTepuHa B 1 J1 pacTBopa (CHIBOPOTKH).
Haiinem cHavyana MonsipHytO(=MOJEKYISIpHYI0) Maccy: Mr(xonectepuna)=
27-Ar(C)+47-Ar(H)+1:-Ar(O)=27-12+47-1+1-16=387,
M=387 r/Mo0b , 3aTeM BBIYUCIIMM YUCIIO MOJIb BEIIECTBA B JAaHHOU IIpoOe pactBopa (B 10Mi): n
=0.015/387=0.0000388 (M01b), HAKOHEI] HAXOUM YHCIIO MOJIb BeIIeCcTBa B 171 pacTBOpa:
Cwm =0.0000388 moub / 0.01 1 = 0.00388 monp/n = 3.88 MM.

Omeem: 0.15%; 3.88 MM.

IIpumep 2.

Kak npuroroButs 400M1a 25% pactBopa marue3uu (MgSOas) ¢ muiotTHOCThIO p =1.2 /M1 U3
0oJs1ee KOHIIEHTpUPOBaHHOTO 5 M pactBopa?

Pewenue:

Haiinem maccy pacTBopa, KOTOPbIN Mbl cOOMpaeMcs IPUTOTOBUTD:

m=V-p=400 -1.2=480 (1)

B cooTtBercTBUU C OIpeieIeHEeM TPOLIEHTHOM KOHLEHTPALUU ATOT PacTBOP JOKEH COIEPKATh
251 (MgS0Os) B 100r(pactBopa),

i X r (MgSOs) B 480r(pactBopa),

TakuM o6pazom HaxoauMm X=25-480/ 100 = 120 (). OxgHako Mo yCIOBHUIO 3a/1a4H Y HAC HET
kpuctannnaeckoro MgSQOg , KOTOpBIN Mbl MOTJIM ObI B3BECUTH JJIs1 IPUTOTOBJIEHUSI pacTBOpa:
HYKHO pa30aBUTh 0oJiee KOHIICHTPUPOBAHHBINA PACcTBOP, KOTOPHIN coaepkut 5 moab (MgSO4) B

1, wm 3to m (MgSO4)=n- M=5moms - 120 r/monb = 600 T.

CrenoarenbHo, HaiiieM 00beM SM pacTtBopa, KOTOpbIi conepkut 120 r MgSOyq :
600r(MgSO4) — B 1000 M
120r(MgS0O4) — B X M1, Toraa X= 200 mur.

Takum o6pazom, Mbl oTOupaeM 200ma SM pactBopa MgSO4, momerniaemM B MEpHYIO KOJIOY Ha
400m1, noGaBIIsieM HEOOXOIMMOE KOJTMYECTBO AUCTHIIIIMPOBAHHOM BOJIBI 1O METKH ((haKTHYECKU
pacTBOp JIOJDKEH OBITH pa30aBieH B 2 pa3za).

CymecTByeT MHOKECTBO JAPYIHX CIIOCOOOB pelIeHHs 3Toro 3aaanus. Hanpumep, MoxHO
WCIIO0IB30BaTh (POPMYJIIBI WIIM HAUTH CHaudaja 9uciio Mmoiib MgSO4, Heobxoaumoe st
npurotosieHus pactsopa: n=120/120=1 mouns, ...u T.1.].

Omeem: 200mn SM p-pa paz6aButh 10 400M1.

IIpumep 3.
PactBop MgSO4 , IpUroTOBIEHHBIN B IPEIbIIYIIEM 3aJaHUH, ObLIT MPOBEpeH (apMalleBTOM.

OOHapyxeHo, 4TO TOUHas! KOHLIEHTpalMs pacTBopa paBHa 2.5M. Haiinure HOpManbHOCTb, TUTD,
MOJISITILHOCTD U MOJIBHYIO JIOJIIO BEIIECTBA, €CIU MIIOTHOCTh pacTBOpa paBHa 1.2 T/ Mil.

KakoB kypc nedeHus JaHHBIM MTpermapaToM (CKOJIBKO JHEH), €Clii MallMeHTy Ha3HAUYUITN
MHBEKIMHU TI0 SMIT OJIUH pa3 B JIeHb U cyMMapHas (KyMyJIsSTUBHAs) /1032 J0JKHA COCTaBUTH 125
MMOJIb?

Pewenue:



JJis HaX 0K ACHHUSI HOPMAITbHOU KOHIIeHTpammu CN MOKHO BOCIIONIb30BaThest popmyoit Cy -0 =
Cwm M, xoTopast mo3BoJIsieT OBICTPO MEPEHTH OT MOJISIPHOCTH K HOPMAJLHOCTH (M HA000pOT).

J{nst conu SKBUBAJICHT paBeH: D= ,

no3tomy Cn ‘M /2 = Cwm -M, nociie cokpamienus moinydaem Cn=2- Cy=2-2.5=5 (N, u,,
MOJTB/JT)

Tutp MOXeT OBITH HAICH CIIETYIOIIUM 00pa3oM :

T=3 - Cn/ 1000 =60 -5/1000 = 0.3000 (/™)

MouisisibHasi KOHIIEHTpAIMS |l MOKa3bIBaeT ynciio MoibMgSO4 B 1 KT pacTBopuUTEISs, TOITOMY
Haiiziem cHayasa maccy 1 pactBopa, 3arem maccy MgSQOa, 1 HaKOHEIl Maccy BOJbI:
m(pactBopa) =p -V =1.2 -1000 = 1200 (),

m(MgSOs)=n - M =2.5- 120 =300 (1),

m(H20) = m(pactBopa) — m (MgSO4) = 1200-300 = 900 (r)

Ecmu 2.5 moas (MgSOs) — B 900 1 (BobI),

T0 U MOJIB(MgSO4) — B 1000 r(Boabl), momydaem u=2.5-1000/900 = 2.78 (Mob/KT)

Jis Hax 0K aeHHsT MOJIbHOM 1011 X HalIeM YUCIIO MOJIb BOJIBI:

n (H20)=m/M =900/ 18 =50 (moJb),

3areM Haiiziem otHomeHne X(MgSO4) = =0.048
Ecnu pacTBOp Marue3uu UCNosb3yeTcs B Ka4eCTBE JIEKAPCTBEHHOTO MIpernapara, To ¢ pPa3oBOi
710301 SMJT TAIMEHT MOJIyYaeT cleayroliee yncio Moiab MgSO;:
2.5mo16(MgS0O4) — B 1000 mu(pactBopa)
X monb(MgSOs) - B 5 min(pactBopa), Toraa X=0.0125mo016=12.5MM0J1b
MMOJIb(B JICHb) * YUCJIO AHEH = MMOJIb(CyMMapHas 103a)
12.5 - yucno gueit = 125, => unciuo auen = 10
Kypc neuenus 10 nueil.
Omeem: 5H., 0.3000 r/mi, 2.78 mons/kr, 0.048; 101Heii.

3agaum AJ19 CAaMOCTOSITEJILHOTO perieHus (Ha BIOOp 3 3a1a4n)
1. ®u3nonOrnYecKuii pacTBOP sl BHYTPUBEHHBIX WH(Y3HA, KOTOPHIi siBsiercst 0.9%
pactBopoM NaCl B Boze, uMeeT mioTHOCTh p= 11r/mi1. Ckonbko rpaMmmoB NaCl HyHO B3BECUTb
qutst mpurotosyienust 400mit pactBopa?
2. Buramun Bg (mupugoKcHHa THAPOXIOPHUI) OOBIYHO UCIIOJNIb3YeTCs B BUAE 5% pacTBopa 1is
uHbeKIuit. CKOMbKO MUIUTUTPAMMOB BUTAMKHA COJIEPKHUT OJHA aMIyna odbemoM lem?® , eciu
IJIOTHOCTB pacTBopa p = lr/mi ?
3. Kakas macca ajgpeHannHa nonaia B opranusm, eciu Beenu 1mi 0.1% pactBopa? (Cunraiite
MJIOTHOCTH p=1T1/MI1).
4. Haiiiute MOJIIpHYIO KOHLIEHTPALMIO (PU3HOIOTHYECKOT0 pacTBOPA, IPUHUMAs! IIIOTHOCTb
paBHO 1r/miL.
5. PaccuwuTaiite MonsapHyto konnentpamuio 10% CaCly, eciu miotaocTs p=1.1 r/em®.
6. Haiiute Hopmanbhyto KormeHtpanuio 1 Tutp 0.1M H2SOa. (TTpu yciioBu# OIHOTO
3aMelIeHHs] aTOMOB BOIOpoa B mpeacTosinield peakuun H2SO4).
7. Onun Mok GpykTo3sl pacTBopmiin B 500 T Boabl. HaiiauTe MONSIBHYIO KOHIIEHTPAIIUIO U
MOJIBHYIO 10110 (PPYKTO3BI B PACTBOPE.
8. 10% CaCl, naznauen BHyTpuBeHHO 10 10MI1, 2 pasa B neHb. Ckonbko Mok CaCly momydut
narueHT nocie 10-gHeBHOro Kypcea jgeuenust? (ILoTHOCTh pacTBOpa HE YUUTHIBATS).
9. Paccuuraiite MOIsIpHOCTH 5% pacTBOpa IIIOKO3bI C MIIOTHOCTHIO p= 1.06 /M.
10. Kak naiiti Mmonsipayto koHueHTpanuio u TuTp 0.1N pactBopa Ba(OH)2 ? (Ilpu ycnosuun
nosiHoro 3amerieHust OH-rpymnn B nmpeacrosiieii peakiuuu Ba(OH).).
11. Kax npuroroButs 200mn 10% pactBopa NaCl (p=1.1 r/mi) u3 6ojee KOHIIEHTPUPOBAHHOTO
5M pactBopa?
12. OuH IUTp MOJIOKA CONEPKUT okomo 10r kambuus B Buge Ca?*. Kakosa monapuocts Ca?* B
MOJIOKE?



13. HailiguTe 4rciio MOJIb U MacCy BEUIECTBA B KaXKJ10M U3 PACTBOPOB:
a) 0.1J1 CBIBOPOTKH KPOBH C KOHIIeHTpanuen xonecrepoiia (C27Ha60), paBHOM
5.04-10°3M (mopManbHBIH cpenHuMii MOKa3aTeIb YeI0BEYECKOi KPOBH).
b) 0.5 1 MoroIIero cpeacTBa ¢ KoHueHTpauei ammuaka (NHs) 0.5 M.
¢) 393.6 mu1 anTudpusa ¢ konueHrparpen sruiaeHrmkos (C2Has(OH)2) 9.087 M.
d) 1.0 1 grcTsAIIErO CpEACTBA ¢ KOHIEHTpaIuei uzonpomnanoia (C3H;OH ) 9.74 M
e) 325 M1 TUTHEBOIT BOJIBI C KOHIIEHTpamweii cynbdara xenesa (FeSO4) 1.8-10°M
(MUHMMAabHOE KOJMYECTBO, KOTOPOE MOKHO PA3IMYUTh HA BKYC).
14. HaiiguTe MOJIIPHOCTH CJIEIYIOLIUX PACTBOPOB:
a) 1.82 kr H2SO4 Ha muTp KOHIICHTPUPOBAHHOMN CEPHON KHCIIOTHI
b) 1.9-10*"NaCN Ha 100 M1 kpoBU (MUHUMANbHAS JIETABHAS 1032 IUAHK/IA).
¢) 27 r rimroko3bl (CsH1206) B 500 mMi1 pacTBOpa 711 BHYTPUBEHHBIX WHBEKITHH.
d) 2.2 kr popmansaeruga (CH20) B 5.5 11 hopmanuna st XpaHSHHS
aHATOMUYECKHUX MPernapaToB
e) 0.029 r iioma B 0.1 11 pactBOpa (pacrBopumocTts I2 B Boge mpu 20°C).
15. Haitgure MOJISIIBHOCTD CIIEIYIOIIMX PACTBOPOB:
a) 69 r rugpoxap6onata Hatpus (NaHCO3) B 1 kr Boas! (Hackimiennsiii mpu 0°C
pacTBop).
b) 583 r H2SO4 B 1.5 K1 BozibI (MCTIONB3YETCS B aBTOMOOMIIBHBIX aKKYMYJISITOPaX ).
c¢) 120 r NH4NO3 B 250r BobI (MCHIOTB3YETCS sl IPUTOTOBJICHUS OXJIQKJAIOIICH
CMECH B MEJTUITUHCKUX ICJSTHBIX TTAKETaX»).
d) 0.86 r NaCl B 100r BozbI (MCIIONIB3YETCS MPU BHYTPUBEHHBIX UHPY3USIX).
¢) 46.85 r kogenna (C1sH21NO3) B 125.5 r aranona (C2HsOH).
16. Haiimute MOJIBHYIO TOJIFO PACTBOPEHHOI'O BELIECTBA U PACTBOPUTENS B KAKIOM U3
pacTBOpOB ynpaxkHeHus 15.
17. Kakas macca KOHLIEHTpHUpPOBaHHOU cepHOi KucioThl ( 95% pactBop H2SO4 o macce)
tpedyercs 1t npurorosienus 500 r 10% pactBopa?
18. Kakas macca 3% pactBopa KOH coaepxwur 5.1 r menoun?
19. Kakas macca HCI conepxurcs B 45.0 M 37.21% pactBopa HCI ¢ mutotHOCTRIO 1.19 1/MN?
20. Kakas macca tBepaoro NaOH (97.0% NaOH no macce) Tpebyercs ans npurotoBieHus 1.0 i
10% pactBopa? ITnotHOCTH 10% pactBopa pasHa 1.109 r/cm®.
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Hean pa6oTbi: O3HAKOMUTHCS HAa MPAKTHKE C OOIUMHU CBOMCTBAMH METAJIJIOB
IosicHenusi k padore
OO0mme XuMH4YeCKHEe CBOICTBA MEeTAJLVIOB:
Cunpable BoccTaHoutenn: Me? — ng — Me™
I. Peakuuu ¢ HemMeTa/u1aMu
1) C kucnopoaom:
2Mg° + O, —» 2Mg*2 0
2) C cepoii:
Hg® + S — Hg*™S
3) C ranorenamu:
Ni + Cl, = Ni*2Cl,
4) C azoTom:
3Ca° + N2 - Caz*?Ny
5) C dbocdopom:
3Ca’ + 2P —*— CasP;



6) C Bo10po10M (pearupyroT TOJIBKO IIETOYHbIE U IIETOYHO3EMEIbHbIE METAIUIbI):

2Li% + Hy - 2Li*H

Ca’ + Hz - Ca*?H:

II. Peaknum ¢ kucaoramu

1) Metanibl, cTosilKe B 3JIEKTPOXUMHUYECKOM psLy HanpsbkeHui 10 H BoccranaBiuBaroT
KHUCJIOThI-HEOKUCIIUTEIH /10 BOJIOPOAA:

Mg° + 2HCI — Mg*?Cl, + H2°

Mg° + 2H" - Mg*+ H2°

2AI°+ 6HCI — 2AICI;3 + 3H.°

2A1° + 6H" — 2AP*" + 3H,°

6Na° + 2H3POs — 2Naz™ POy + 3H;

6Na’ + 6H* — 6Na* + 3H.°

BoccranoBneHnne MeTamiaMu KACIOT-OKUCIIUTENIEH CMOTPH B paszienax: "OKUCIUTEIbHO-
BOCCTaHOBUTENbHbBIE peakMu", "cepHas kuciaora", "a30THas kucnora'.

II1. BzanmoneiicrBue ¢ BoaOM

1) AxTuBHBIE (IEIIOYHBIE U MIEIIOYHO3EMETbHBIC METAIIIBI) 00Pa3yl0T PAaCTBOPUMOE
OCHOBaHHUE U BOJIOPOJ:

2Na’ + 2H,0 — 2Na*OH + H,°

2Na® + 2H,0 — 2Na'* + 20H* + Hy’

Cal + 2H20 — Ca"}(OH)2 + H°

Ca’ + 2H,0 — Ca?" + 20HY + H.°

2) Metaiibl cpeiHell akTUBHOCTH OKHUCIISIFOTCSI BOJOW ITPU HarpEBAHUHU JI0 OKCHA:

Zn® + H,0 —¥'— Zn*20 + HY%

3) HeaktuBnsbie (Au, Ag, Pt) - He pearupytor.

4) BoiTecHeHHe 0oJiee aKTUBHBIMU METaJlJlaMU MEHEE aKTHBHBIX METAJJIOB U3 PacTBOPOB UX
COJICH:

Cu® + Hg*?Cl, —» Hg° + Cu**Cl;

Cu® + Hg?" — Cu?* + Hg°

Fe® + Cu*2SO4 — Cu® + Fe*2S04

Fe? + Cu®* — Cu® + Fe?*

OO6opynoBaHNe U peaKTUBBI:

HITaTUB C MPOOUPKAMH, KyCOUEK LINHKA, JKEJI€3HbIE CTPYKKHU, ATFOMUHHEBBIE CTPYKKH
PacTBOpPBI: CEPHON KHUCIIOTHI, COJITHON KUCIOTHI, Cylb(aTa aJllOMUHUS, Cylabdara Meau,
TUAPOKCHIA HATPUSL.

OmnpbiT Ne 1 B3anMonencTere MeTamioB ¢ paCTBOPAMMU COJIEH.

[TomecTute B 1Be mpoOupku 1o 1 mi pacTBopa cynbdaTta Meau. B oqHy npoOupky omyctute
KyCOYEK IIMHKA, a B IPYTYIO JKEJIEe3HbIE CTPYKKH.

Kakue u3meHeHus MpOUCXOoIAT Ha IOBEPXHOCTH METAJIIOB?

Hanmumure ypaBHeHus peakiuii. CoctaBbTe 2JIEKTPOHHBIN OanaHc. [lonb3ysch psagom
AIIEKTPOXUMUYECKUX HAMPSHKEHUH METaJUIOB, OOBSICHUTE 3TH PEAKLIUH.

OnbiT Ne 2 B3aumojielicTBHE METaNIOB C pAaCTBOPAaMHU KHCIOT.

B nBe nmpobupku nomectute mo 1 M1 pacTBOPOB KUCIIOT: CONIAHOM, cepHoil. OmycTuTe B
KaXAYIo 1o 1-2 cTpyXKu amoMuHus. B 1Be npyrue Takke HajeuTe mo 1 M1 COIsSHOU U
CEpHOM KUCIIOTHI, U OIYCTUTE B KXKIYIO MO 1-2 cTpyXkH *kene3a. B npobupkax, rie
Ha0JII0/1aeTCsl SHEPTUYHOE BbI/IEJICHHE ra3a, Monpo0yiTe MOKeUb €ro ropsien Ty4YHHOM.
Hanumure ypaBHeHHs peaklMid, COCTaBbTE SJIEKTPOHHBIN GalaHC

OmnbiT Ne 3 OTHONIEHNE METAIIIOB K JEUCTBHIO IIEJTOYEH.

[TomecTute B 1Be podupku o 1 mi 30 %-noro pactBopa NaOH u onycTtute B epBbIi
pacTBOp 1-2 amrOMHHHUEBBIE CTPYKKH, BO BTOPOH 1-2 cTpyxKkH xene3a. EcTe nu pasnuune B
IIPOUCXOAAIMMX nporeccax? Korga HauHETCsl SHEPTUYHOE BBIIEIECHHUE ra3a, OJOKIUTE €ro
ropsiuiei JydnHo!. 3anuimnTe HaOI0IeHNs U ypaBHEHUE TPOUCXOAIIEH peaknu.
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XuMH4YecKHe CBOHCTBaA coeJHHeHHH yriiepoaa (IV).
OnpiT 1. CosiHl YT0O/IbHOH KHCJIOTHI.

ITonydeHne MaTopacTBOPUMBIX KapOOHATOB CTPOHINA U Oapud. B
2 mpoOmpkm Hazmeiite 1o 1-2 M1 pacTBopa KapOoHaTa HaTpus o
npuelite B 0OJHY IPOOUPKY PacTBOP COJH Oaplsd, B IPYTYIO — PacTBOP
comn cTpoHmd. Kakoro npera ocaaki BeI momyanin?

K momy4eHHBIM ocaJkaM IpHIeiTe o 2-3 MI PacTBOpa YKCYCHOII
KicaoTel. UYro HaOmomaercs? Ilodemy monydeHHBle KapOOHATHI
PAaCTBOPHIIINCH B YKCYCHOII KHclIoTe? 3alllNTe 3HAaYeHHS KOHCTaHT
JHCCONNALIN YTOIBHOII H YKCYCHOII KICIOT I3 TaOll. 3 IPIUIOKEHII.

Hammmmre ypaBHeHms peakmuil oOpa3soBaHHS H PacTBOPEHIHA
ocankoB. CrenaiiTe BBIBOA O TOM, KaK MOKHO OTINYHUTh KapOOHATHbIE
[IOPOJIBI OT JAPYIHUX IIOpo?



XuMH4YecKHe CBOIICTBA cOeTHHeHHH a30Ta.
OneIT 2. CBolicTBa aMMHAKA.

a) Hamelite B mpoOupKy 1-2 MI BOJHOTO pacTBOpa aMMUaka M
no0aBbTe B Hee 1-2 karmuiu makMyca. B Kakoll IIBeT oKpacuTcs pacTBop?
KakuMu knc1oTHO-0CHOBHBIMIL cBolicTBaMu obmagaer NH,OH?

Hanmmure ypaBHeHIe QICCOMMALIIN THIPOKCITA aAMMOHIIA.

Tlonpsysach mgaHHBIMII TaOl1.3 MPHIOKEHIIA 3aIUIINTe 3HaAYEHIIe
BEeINYNHBl KOHCTAHTBl IUCCOIMIAIINI 1 [JaHHOIO coedquHeHud. B
KaKOM HaIIpaBJIEHHII CMEIeHO 3TO paBHOBecHe?

B) B nmpoOupky gHanelite 1-2 mu pactBopa KMnOs 1 CTOIBKO XKe
KOHLIEHTPHPOBAHHOIO pacTBopa amMMmuaka. CMech cjerka IoJorpeiire
HaJ TIa30BOIl Tropenkoil. UTO NpoM30mIIO € OKpacKoll pacTBopa?
Harmmmure ypaBHeHHE peakLHN, YYHUTBIBAg, YTO OOpasoBalcd a3oT I
HepacTBOPHIMEII B Boje okcna Mapradua(IV) - MnO..

CocTtaBbTe cXeMy 3JIEKTPOHHOro OalaHca M YKaXITe, Kakle
CBOIICTBA MIPOSABIAET aMMHUAK B 3TOI1 PeaKIIHIL.

®opma oTuera:
Yro geman? Yro madrogai? BriBos/ypaBHeHHs peakuuii

CdopmyampoBaTs BbIBOJ 0 NPOAEJIAHHON padoTe
MNPAKTUYECKOE 3AHSITHUE Ne 11
«I[IpuMeHeHre HeoOpraHMUeCKUX BEIIECTB U UX COeIMHEHUN B Ipo(eccuu noBap, KOHIUTEP»
KosaunyectBo yacos - 3 u.
@opMa opraHu3anNu 3aHIATHSI: UHOUBUOYAIbHAS
®opMa 0THYETHOCTH 110 3AHATHIO. 3anoaHeH bl Onank 113
Llens: n3y4nTh HEOOXOIUMOCTD TPUMEHEHHSI HEOPTaHUYECKUX COCTUHEHUHN U ONPeAeIUTh
BO3MOXKHOCTh MX 3aMEHbI aJIbTEPHATUBOI Ha 00BEKTax CIykK0 MaTepruallbHOrO 00eCIIeUeHusI.
3aoauu:
* - U3YYHUTH JINTEPATYPHbIC JAaHHbBIE O MPIMEHEHUH HEOPTaHUYECKUX COCTUHEHNH Ha
00BEKTaxX CIyXO MaTepHaIbHOIO OOECTIEUEHNUS;
* - BBISIBUTH OTIIMYHMS MEXKAY OMUCAHUEM B JINTEPATYPHBIX UCTOYHUKAX U HETTOCPEICTBEHHBIM
HAOJIIOIEHUEM;
* - clenarh BbIBOJ O BPEJE U M0JIb3€ HEOPTaHUYECKUX COEIMHEHUI B COCTaBEe CTUPAIOIINX,
NEe3UHPHUIMPYIOIIUX CPENICTB, KpacuTese u 100aBOK.
Axmyanonocms: Ha cOBpeMEHHOM 3Tarie Mbl SBIISIEMCSl CBUIETENSAMU OYPHOTO Pa3BUTHS XUMHUH.
TpyaHO nepeuncianTh Wi KpaTko 0000IUTh ee TocTHxkeHus — oT [leproandeckoit cuctemMbl
3JIEeMEHTOB MeH/ieneeBa K pasrajike TalHbI )KU3HU (HYKJIEMHOBBIE KUCIOTHI U Oenku). CeroaHs oHa
HaXOJUT NPUMEHEHUE B TAKUX BAXKHBIX 00JIACTSIX HAYKU U TEXHUKH, KaK AJIEKTPOHHKA,
BBIUMCIIUTENbHAS TEXHUKA, KOCMUYECKHUE UCCIIEIOBaHMS, TPAHCIIOPT, OJy4YE€HUE HOBBIX
UCTOYHUKOB SHEPTUH, CEIIbCKOE X035 CTBO, MEIUIIMHA U T.[I.
Heoprannueckue BeniecTBa Hanbosee pacpoCTpaHEHbl KaK B IOBCETHEBHOM KU3HU, TaK U Ha
00BEKTax CIyx0, a UMEHHO, KaK YUCTSIIUE CPEICTBA, KPACUTENHN U KOHCEPBAHTHIL. MBI
nocrapaemcsi B JaHHOH paboTe OLEHUTH MOJIb3Y U BPE MPU MPUMEHEHUH TAaHHBIX BEIIECTB,
U3YYUTh UX COCTAB U BIMSHHUE HA 370POBBE UEIIOBEKA.
PaccMoTpuM OCHOBHBIE HEOPTaHMUECKHUE COETUHEHUS, KOTOPbIE HCIIONb3YIOTCS Ha 00BEKTax CIyKO
MaTepHaILHOr0 00ECTIEYEeHHU .
IIpuMeHeHune coeTMHEHNd HATPUS B MpoIlecce CTUPKHU U KYJIHHAPUHU



MHorune coeuHEHM EN0YHbIX METAUIOB HaXOAT LIMPOKOE IPUMEHEHHE, B TOM YHUCIIE U B
cyx6ax MTO. DTo npuMeHeHne OCHOBAHO HAa CBOMCTBAX MX COCIMHEHHM. B cBOeH paboTe Mbl
PELIIN PAaCCMOTPETh COSAMHEHHS HATPus, T.K. COSAMHEHUS 3TOr0 MeTajuia HanboJsee 4acTo
UCIIOJIb3YIOTCS] Ha 00BEKTAX CIYXKO U SIBJIAIOTCS ELIEBBIM cbipbeM. Hanpumep, 1715t MbIThsI AKUPHOH
NOCY/bl, TOJTYYEHHS] MOIOLUX CPEICTB UCIOJB3YIOT KAJIBIUHUPOBAHHYIO U KPUCTAININYECKYIO
COJIbl, HO B IUIILY MCII0JIb30BaTh 3Ty COAY HEJb3s — BO3MOKEH LIEJIOUYHON 0KOT MUILEBOJA.
[TuTheBYyIO COMY MBI HCIIOJIB3YEM B IIUIIEBBIX LIEJAX, HATPUMED AJIS IOJYyYEHUS IUITYUYUX
HanUTKOB. [Io3HaKOMMMCS C STUMU COEMHEHUSAMHU MTOOIMIKE.
Copa — anTHCeNTHK U OTOENTUBATENb, OHA CHIKACT KECTKOCTh BOABI M CPABHUTEIBHO O€301acHO
OYUILAET MHOTUE TOBEPXHOCTH OT I'PSA3U U MUKPOOOB, IIOITOMY €€ MOXKHO BCTPETUTh B COCTABE
MHOTHX CPEJCTB JJIs1 YOOPKH U CTUPKH, HE3aMEHHM THIpOKapOOHAT HATPHUS U B CTPOUTENLCTBE (OH
HE00XO0/1UM JUIs IPOU3BO/ICTBA HEKOTOPBIX KPACUTENEH, IEHOIIAaCTOB, OTHETYLIUTENEH).
IMumenas coga (NaHCQO3, ruipokap0oHaT HATPHUSI) — ITO MOPOIIOK OENIOro MBeTa 6e3 IPKO
BBIPa)KEHHOI'O 3a1axa, OH He TOKCUYEH U JIETKO pacTBopsieTcs B Boje. O61acTb MPUMEHEHUS
NUILIEBOH COJIBI BEChbMa OOLIMPHA, JOCTATOYHO CKa3aTh, YTO JAHHOE BEHIECTBO MPAKTHUYECKU
IIOBCEMECTHO MUCIIOJIB3YETCs AJIS BBIICUKH U3IENIUI U3 TeCTa (374€Ch OHO BBICTYIAET B KAYECTBE
paspeixiurens). Kpome Toro, MMEHHO cojla 4aCTO IOMOTaeT «BEPHYTh K KU3HU» CTApOE, JOJITO
OTJIeKaBIIee B MOPO3UIbHOM KaMepe ChIpoe MsICO (XOTs TaKOW MPOAYKT, KOHEUHO, MOJIb3bl 0COO0H
y’K€ OpraHu3My He IMPHHECET) JIN0O0 CMSTYHUTH €TO0.
OcCHOBHOE Ha3HAUYEHUE MUILEBOM COMbI B KYJIMHAPUU — Pa3pPbIXJIUTEb IS TecTa, T.K. IpU
HarpeBaHUU MUILEBAs COJIA JIETKO pa3laraeTcs ¢ BbIIEICHUEM YIIIEKUCIIOro ra3a
2NaHCO3 — NaxCO3z + H20 + COs.
Ho 310 nanexo He eAMHCTBEHHBIN CIOCO0 €€ MPUMEHEHUS.
C e€ MOMOIIBIO TAaKXKE MOYKHO:
*  CMSATYUTH KECTKOBATOE MSCO;
* [pUAATh OBIIIHOCTH OMJIETY;
* 100aBHUTH CIIAQJOCTH ATOAAM U (PPYKTaM;
» cnenarth 4ail ¥ Koge Oosiee apoOMaTHBIMU U ITPO3PAYHBIMU;
*  YCKOPUTH IPHUTOTOBJICHHUE OJIIO]T U3 0OOOBBIX;
* U30aBHUTh OBOIIHOE CHIPHE OT HUTPATOB U YIYUIIUTh €0 BHEIIHUMN B
[TumieBast cofga OTJIIMYHO COYETAETCSI CO BCEMH KOMIIOHEHTaMHU BBINICUKH (MYKOU, MOTOYHbIMU
npoodykmamu, caxapom). Takxe 1Moyie3HO ee 100aBICHUE K OBOIIAM (0COOEHHO cOOepHcAujuM
Kpaxman), HalpuMep, IPOMBITBHIN B COJIOBOM pacTBOpe KapTo(eib BHIMIIAIUT CBETIIEE U
n30aBIIeTCS OT JPYTUX HEraTUBHBIX MOCIEICTBUM JUIMTENbHOTO XpaHeHus. Hanbonpryro
HOMYJISIPHOCTD CO/I€ MIPUHECITU PUTOTOBJICHHBIE C HEM OMCKBUTHI, IECOYHBIE TIEUEHbS U KUCIIO-
CJIaJIKM€ ra3upPOBAHHBIE HAIIUTKH.
Cona xaabuunupoBannas (Na2COs) — 310 BoJgocMsTdaromee, MOrIIee H )KUPOyIalIsrolee
cpeactBo. Mcnonb3yercs a7t MbIThbs hapPpopoBoi, hasHCOBOM, IMATMPOBAHHOM, KEPAMUUECKOI
NOCY/bl, YUCTKU Kadesis, paKOBUH, BaHH, JINHOJIEYMa, CTUPKH U KUITSTYEHUS, 3aMaulBaHUS
XJIOMYaTOOYMaKHBIX, TbHSAHBIX TKaHEH, CMATYEHUs BOJIbI, 3aIlIUTHI OT MyYHHCTOM POCHI PACTEHUIA,
y100peHust KUCIBIX IEPHOBO-TIO30JIMCTHIX MTOYB MO/ KYJIBTYpPbI OT3bIBUMBBIE HA HATPUH, U IPYTHX
OBITOBBIX HYX]I.
Coja kanplIMHUPOBAaHHAs PUMEHSETCS pU TeMriiepaType pactBopa ot 10 go 100 °C.
Ho3upoexa coobl KanbyuHUupOBaAHHOU:
» - Ilpu ctupke u kunsiuenuu Ha 10 TUTPOB Moromero cpeacTna nodasnsaot 20-100 r (1,57
CT. JIO’)KKH) COJIbl KaJIbLIMHUPOBAHHOM, NpH Temriepatype Boasl 30—100°C.
» - Ilpu 3amaunBanuy, Oenbe BbAepKaTh B TerioM pactBope 30—100 r cojibl
KaJIbLIUHUPOBAHHOM (2—7 cT. n0kku) B 10 1UTpax BOABIL.
» - Ilpu cmsaruenuu Ha 10 auTpoB Boabl 100aBis0T 20-50 T co/bl KaIBIIMHUPOBAHHOM (1,5—
3,5 CT. TOXKKH).
» - Ilpu MpIThE TOCYABI 100aBISIOT 5—15 T (1-3 yaliHBIX J10’KEK) KaJTbIUHUPOBAHHOM COMIbI HA
1 nuTp BOIBIL.



» - [Ipu MBITHE BaHH, paKOBUH, Kades, TMHOJIEyMa IPOTUPAIOT TOBEPXHOCTh BIAXKHON
TKaHBIO C HEOOJIBIIUM KOJIMUYECTBOM CO/IbI KAJIbIIUHUPOBAHHON U ONOJACKUBAIOT BOJOIA.
Ilpooykm omnocumcs k 111 knaccy onacnocmu.

Cpenu coeaMHEHUI HATpHsl, KOTOpbIE HUCHOJIb3YIOTCS B IUILY, OCOOYIO pOJb HUIpaeT
noBapenHass coiab NaCl. Ona wucmonb3yercs [Uis KOHCEPBUPOBAaHUS M B KadyeCTBE IMHIIEBOU
npunpasbl. M30bITOK 3TOM oMM BpelieH, OCKOJIbKY HOHBI HATPUs CIIOCOOHBI 3aJIepXKUBATh BOJY B
OpraHM3Me U BBI3bIBATh IOSBJICHUE OTEKOB, NOBbILIEHME naBiaeHus. Ho g mroneit, koTtopble
paboTaroT B ropsAyeM LexXe WIM Y4acTBYIOT B MaplI-Opocke M30BITOK HAaTpusi HEOOXOAMM, MHaye
MOKET CHM3UThCS nAaBieHue. VOHBI HaTpus BXOIAT B COCTaB OOJBIIMHCTBA KIIETOK HAIIETro
opraHusma, o0ecrieunBasl TEM CaMbIM IIPOBEJCHUE HEPBHBIX HMMITYJIbCOB, BOAHBI M KHCIOTHO-
IeJI049HOM OanaHc. VIcTHHHAS MOTPEeOHOCTh B HATPUH COCTABIISAET BCEro | T, XOTS OOBIYHAS CYyTOYHAs
71032 3TOr0 3JIeMEHTa cocTaBisieT 4—6 r. B ecrecTBEHHbIX, HEOOPAOOTaHHBIX MPOAYKTaX MUTAHUSA
HaTpus Majo. OCHOBHOM €ro HCTOYHUK — KBALLIEHHBIE U COJIEHBIE OBOIIU U IIOBI.

IIpumeHeHune coequHEHUH cepbl B KayecTBe 0TOeJIMBaTe el M B mpouecce cyab(uranuu
oBolLei

IIpocToe BemecTBoO «cepa» — TBEPABIA XPYIKHI MUHEPAJI )KEITOrO IBETA, HEPACTBOPUMBIN B
BOJIE. DTOMY 3JIEMEHTY Jlal UMs JPEBHUNA MHIUICKUMN A3BIK: «cupa» (WIM cepa) MO-CaHCKPUTCKU
O3HayaeT <oKenTbli». C ATUM 3JEMEHTOM YeJIOBEUECTBO 3HAKOMO C INIyOOKOH JIPEBHOCTHU. DTO
«Ha4yajo Havam» ApeBHEHmuX (uiaocooB M aTXMMUKOB, DJIEMEHT , OKYTaHHBIH MHUCTHKOW M
TailHaMu. B Tpynax alxXMMHKOB OH CUMTAJICSl HauboJsiee COBEPLICHHBIM BBIPa3UTEIEM OJIHOTO M3
TJIABHBIX «HAYa» MPHUPOIBI-«roprodectu». Cepoit OoraTel 6000BbIe KyIbTYpHI (FOpOX, (hacois),
OBCSIHbIE XJIONbsl, MIIEHUIA, Alla, MsAco, pbidoa, Moioko. CoeaMHEHUs cepbl O0pa3ylT NpHU
pasnoxkeHuu (rHUEHHH) OENKOBBIX BellecTB (3amax cepoBojopona H2S), mpu ux cxkuraHuu
(mosiBisieTCA 3anax A#oKeHoU pe3nHsl). Cepa BXOAUT B COCTaB BCEX BUJOB TOIUIMB- YIS, HETH, Ta3a,
MOCKOJIBKY 9TH BHUJBI TOIUIMBA MMEIOT OpraHuyeckoe (OMOTeHHOE) mpoucxoxiaeHue. M3maBna
U3MEJIbYCHHAs cepa BXOJUT B COCTAB KOXKHBIX M KOCMETHYECKMX Maszel, Kpacok. CIykHUT cepa u
BOCHHBIM LIE€JISIM: OHA BXOJUT B COCTaB B3pBIBUATBIX U TOPIOYUX CMECEH, CBETSILUXCS
(MUPOTEXHUYECKUX ) COCTABOB.

bonbiioe 3HaueHne B city:k0ax Thula UMEIOT U IPYTU€ COSAUHEHUSI CEPBI.

Juoxcun cepbl (SO2) — CepHUCTHII r'a3, CEPHUCTBII aHTUIPUJ - OSCI[BETHBII r'a3 ¢ 3aaxoM
ropsmend cepbl, sSm0BUT. JlOBOJIBHO XOpomio pactBopsieTcsi B Bojae. SOz obeciBeYHBaET
OpraHUYeCcKHe KpacuTelNs U PUMEHSeTCs A1 OTOEIMBAHHUS 1IeNIKa, IEPCTU M COJIOMBL. DTHUM ra3oM
OKYpHUBAIOT KUBOTHBIX JJIsl JICUEHUSI YECOTKH, a TAKXKE CKJIAJIbl, MOABAIIN U Tapy JUIsl YHUUTOXKEHUS
IUIECHEBBIX TPUOKOB.

CynbghumayueriHa3plBa€TCd KOHCEPBUPOBAHHWE MHILIEBBIX IPOAYKTOB TIa3000pa3HbIM
CEpHUCTBIM aHTHJIPUIOM, CEPHUCTOM KUCIOTON MM ee coisiMu. KoHcepBupyrolee 1eliCTBUE 3TUX
AHTHUCEIITUKOB CKa3bIBaeTCs MpHu coaeprkanuu B npoaykre 0,1-0,2 % cepHUCTOro aHTUapUIA.

Ha MukpoopraHu3Mbl akTUBHO BIIMSIET CEpHHUCTas KucioTa. Ee OakTepuiuaHble CBOHCTBA
MOTYT OBITh OOBSCHEHBI clenyromuM oOpazoMm. CepHHCTas KHCIOTa PacTBOPSIETCS B JIMIIOWUIHO-
IIPOTEMHOBOM KOMIJIEKCE KJIETKM MUKPOOPTaHNW3Ma U NMPOHMKAET B Iu1a3My. IIpu 3ToM mpoucxonsat
CTPYKTYpHbIE€ HM3MEHEHHUs IUIa3MEHHOW O0O0O0JIOUKH, Beayue K rudenu kietku. [lomumo storo,
JEICTBUE CEPHHUCTOM KHUCIOTBI HAa MHUKPOOPTaHM3MBI CBSI3aHO C €€ BOCCTaHAaBIMBAIOIIMMHU
cBOMcTBaMM. SIBISSACH AaKUENTOPOM KHUCIOPOJa, CEpHUCTas KHUCIIOTa 3aJep>KUBAET JbIXaHUE
MUKpPOOPTaHM3MOB M CMEIIAET 3HAUEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IOTEHIHUAIA,
KOTOpBIN UM cBOMCTBeH. HakoHell, cepHucTast KUCIIOTa pearupyeT ¢ MPOMEKyTOUYHBIMU IPOAYKTaMU
KHU3HEIEATEIIbHOCTH MUKPOOPTaHU3MOB, a TakXke (hepMeHTaMM, Hapylasi OOMEH BEILECTB.

Y CTONYMBOCTE MUKPOOPTaHU3MOB K CEPHHUCTOM KHCJIOTE 3aBHCHUT OT MX BHJA, a TaKXKe OT
XMMHUYECKOTO COCTaBa MpOAyKTa M Temreparypsl. HanbGomnee snerxko morm6aroT moj JIeHCTBHEM
CEpPHUCTOM KHUCIOTHI OaKkTepHH, OCOOCHHO MOJIOYHOKHCIBIE M YKCYyCHOKHCIbIE. boiee croiiku
IJIECEHU U JIPOKKHU.

O} deKkTHBHOCTh CyNb(QUTAIIMKA 3aBUCHT HE TOJHKO OT BHJAa, HO M OT KOJUYECTBA
MHUKPOOpPraHu3MoB. Yem Ooibliie HadyanbHas 00CEMEHEHHOCTh MPOYKTa, TEM MEHbIIE aHTHUCENITHKA



NPUXOJUTCA Ha JAHHOE KOJIMYECTBO MHUKPOOOB M OHHM Jierde BbDKMBaIOT. Kpome TOro, mpu
3HAYUTEIBHOM KOJIMYECTBE MUKPOOPTaHU3MOB CKOPEE MOT'YT BCTPETUTBCS CTOHKHE K CEpPHUCTOHN
KHCTOTE (DOPMBEL.

bosnbumioe BiaMsHHMe Ha OakTEepULUAHBIE CBOIMCTBA CEPHUCTOM KHUCJIOTHI OKa3bIBAaeT
KHUCJIOTHOCTh cpeapl. KoHcepBHpYIOUIMM JeicTBUEM 00J71a1aeT TOJIBKO HEIUCCOLMHPOBAHHAS
CepHUCTasl KUCIIOTA, a TaKKe CBOOOJHBINA CEpHUCTBIM aHruApuA. Jluccounanyus Ha HOHbl CHUXKAeT
KoHcepBupymomue coiictBa H2SO3. B kucnoii cpene cTenens Tucconuanuy CEpHUCTOM KUCIOTH Ha
MOHBl YMEHBIIAETCS, YTO IOBBIIAET ee OakTepulMIHble cBoMcTBa. llosTOMy CynbduTanun
MOJBEPTralOT IUIOJABI U IIOAOBBIE MONy(paOpHuKaThl, KOTOphIe 00Jalal0T CPABHUTEIHLHO BBICOKOH
AKTUBHOMN KHCIIOTHOCTBIO.

KoHcepBupymomas crnocoOHOCTh CEPHUCTOM KHUCIOTHI IIOBBIMIAETCS C YBEIMYEHUEM
Temreparypbl 00paboTKH chlpbsi. BmecTe ¢ TeM cynb(uTanus HOpU MOBBILIEHHBIX TEMIIEpaTypax
BBI3BIBACT PACIIaJ CEPHUCTOIN KHUCIOTHI M 3HAYUTENIbHBIE €€ TOTepU. XPAHUTh CYIb(OUTHPOBAHHYIO
HOPOAYKLHIO CIeAyeT HpU HHU3KUX TeMIepaTypax, TaK KaK IpPHU 3TOM IIOHMKAeTCs CTEHEeHb
muccornranui HoSO3 Ha HOHBLL

CepHucTast KUCJIOTA BJIMAET HE TOJIBKO Ha MUKPOOPIaHU3MbI, HO U HA PACTUTENIbHYIO TKaHb
CynbpUTHPYEeMOTO ChIpbs. [lo BIMSHUEM CEPHHUCTOTO AHTHUAPHUAA TPOUCXOTUT KOATYJSIUSI
IOPOTOIUIa3Mbl KJIETOK, TYyprop Hapyuaercs, M COK YacTMYHO BBIXOJUT B MEXKKIETOYHOE
IIPOCTPAHCTBO. B pe3ynbTare TKaHb IJI0JJ0B pa3MAr4aercs.

CepHucrast KHCIOTa, SBJISSCH CUJIBHBIM BOCCTAHOBMTENEM, MPEMSATCTBYET OKHUCICHUIO
COCTaBHBIX XMMHUYECKUX BEIIECTB TUIOJ0B. biokupys (hepMeHThI, KaTalu3upylomme HeoOpaTuMoe
okucineHue Butamuua C, cepHUCTast KMCIIOTa CIIOCOOCTBYET €ro COXPaHEHHUIO.

CynphuTHpOBaHHBIE IOl M TOTY(paOpPHKATHI Yalle BCETO MCIOIB3YIOTCS IS BRIPAOOTKH
HOPOAYKLMH, KOTOpasi JODKHA XOPOLIO KelnupoBaTh. [103TOMy BakHOE 3HAUE€HHE MMEET BIMSHUE
CEpHUCTOI KUCIIOTHI HA TIEKTHHOBBIE BEIECTBA, O0YCIOBIMBAIOIIIE KETUPOBAHHE.

CepHucTast KMCI0Ta B IPAaKTUYECKU IPUMEHIEMBbIX /103aX He BiMsieT Ha neKTHH. HeGobIoit
TUAPOJIN3 TPOTONEKTHHA W HEKOTOPOE YMEHBIIEHHWE KOJMYECTBA PAaCTBOPUMOIO IEKTHUHA,
OPOUCXOJIIee IMPU XPAHEHUH CYIb(QUTUPOBAHHON MPOAYKLHUH, MO-BUAMMOMY, OOBICHSIOTCA
JECTBUEM TEKTONUTHUECKUX (epMeHTOB. CepHUCTas KHCIOTa CHIDKAeT aKTUBHOCTh OSTHX
(dbepMeHTOB.

J1J14 uenoBeyecKoro opraH1u3Ma CepHHcTas KucioTa TokcuuHa. [Toatomy cyinbpuTHpoBaHHBIE
IUIOABI M IUIOJIOBBIE 3aroTOBKM HCHOJNB3YIOT TOJNBKO B KadecTBe MouygaOpukaToB s
IpPOMBINUIEHHON  mnepepabotku. Ilepen ucnonb3oBaHWeM  CyIb(UTHUPOBAHHBIE  3arOTOBKU
Necylb(GUTUPYIOT, T. €. YAAJSIOT U3 HUX CEPHUCTBIN aHTHJIPU]] ITyTEM HarpeBaHusl.

[TonuocTteio ynanuts SOz npu necynbputanuu He yaaercs. CynbGUTHPOBAHHbBIE 3arOTOBKU
VCIIOJIB3YIOT JJISl IPOM3BOJCTBA TaKUX M3JENINN, KaK MOBUAJIO, JPKEM, BapEHbE, MapMelal, CTPOro
HOpMUpY# conepkanue S02 B roroBoit mpoaykiuu. [Ipu BeipaboTke KOMIIOTOB, a TAK)KE BCEX BUJIOB
KOHCEPBOB, MPeHAa3HAYEHHBIX [T AETCKOTO MUTAHUS, IPUMEHEHHE CYIb(PUTHPOBAHHBIX 3aTOTOBOK
HE JIONyCKaeTcs.

CoenuHeHus cepbl OYEHb IIMPOKO HCHONB3YIOTCS B Ipoliecce OTOeNMBAaHUS TKaHEH.
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEIMHEHUH CEephI JIe)KAT B OCHOBE UCIOJIb30BaHUS B
KayecTBe OeIIero areHTa B COCTaBE CepocojiepKallux oTOenuBaTeneil B OaHHO-TIpayeyHOM
00CTyXKMBaHUU BOWCK, a TaKKe Ha NPEIIPUITUIX XUMUYECKON YUCTKHU AJIsl yOAJECHUs Pa3iIMuHbIX
IISITEH.

CymHocTth OeneHusi (0TOENKH) 3aKIIOYaeTcss B PAa3pyILICHUH €CTECTBEHHBIX KpacsIIMX
BEIIIECTB BOJIOKHA, YAAJCHUM NMPUMECed U B MPUIAHUHM BOJOKHAM U TKaHSAM TpeOyeMoil Oenu3HbI U
TUTPOCKOMUYHOCTH. J{71s1 oTOennBanus TKaHel ux o0padaThIBalOT pacTBOpaMU OEJAIUX BEIECTB, B
JaHHOM citydae cozaepxkamux SO2.

Kak oxucnurens SOz pazpymiaer U 00ecliBEUNBAET OpraHUYECKHE KPACUTEIH, KOTOPhIE 1O
CBOEH TIpUpPOJE, B OCHOBHOM, SIBJISIOTCSI BOCCTAHOBHUTEISIMM, OH yJIalseT MATHA BHHA, (PYKTOB,
YepHUJ, Nap(OMEpHBIX CPENICTB, 3aKpacoB C OeNbIX MM LBETHBIX BelIEH, MpUMEHseTCs i
0TOENMBaHM COJIOMBI, TKaHEH, Yalle BCero U3 MepCTSHbIX, METKOBBIX U CHHTETUYECKUX BOJIOKOH.



Kak BoccTaHOBUTEND TAaK)K€ Pa3pylIacT U MATHA HEOPTAaHUYECKUX BEILECTB- OKUCIMUTENEH,
HanpuMep, IATHA P’KaBUMHBI, IIITHA MoJa U Ip.

Takum o0pa3zom, cepocoaepkaiie OTOETHBATEIN CUUTAIOTCA YHHBEPCAJIBHBIMHU, T.K.
UCIOJIB3YIOTCS JUISl YAal€HUs JTIOOBIX MSTEH U OTOSIMBaHUS JIFOOBIX TKAaHEH.

IIpumeHeHne coeiMHEHNH XJI0pPa B cOCTaBe oTOeIMBaTeJIei,
Ae3MH(pUUHMPYIOIKX CPEACTB

B opranusme uenoBeka cogepxutcs nmpudausutensHo 100 T xmopa. Xnopua-nuoHbl, KOTOpPbIE
HaXOJIATCS B COCTaBE€ COJSHOM KHUCIOTBI, WIPAOT BaXHYIO OMONOrMYEecKylo poib. OHHU
AKTUBU3UPYIOT PabOTy (EPMEHTOB JKEIYI0UYHOTO COKa, 0€3 KOTOPBIX HEBO3MOXKHO NEpEeBapUBAHUE
IUILY, YYaCTBYIOT B PEryJIsIIMM BOJHO-COJeBOro oOMeHa. Ho moMumMo orpoMHoO# MoJjb3bl, XJIOp B
roasl IlepBoil MUPOBOI BOHHBI OBUI HCIOJNB30BAaH BIEPBHIE HEMIIAMH B BHUAEC XHUMHYECKOTO
oTpasJsitoliero seuiectsa (B 1915 rony cHavana npoTuB aHIIM4yaH U (ppaHIly30B, a 3aTE€M U IPOTUB
pycckoit apmun). XJI0p peAKO BCTPEYAETCS B BUJIE IPOAYKTOB, €TI0 TJIABHBIM UCTOYHUKOM SIBIISIETCS
IIOBapEHHAas COJIb B BUJE IIPUIIPABHI K IHILE.

Coenunenus xyopacwi — cuibHedmme okuciutenu. l[loatomy pactBop XJiopa B Boje
UCTIOJB3YIOT JUI OTOEIMBAHUS TKaHEH, IPU MOMOILH XJIopa Je3UHPHULUUPYIOT Boay. PaccMoTpum 310
CBOMCTBO T0JIpoOHEE.

VcTopus npuMeHEeHUs XJIOPAKTUBHBIX J€3WHGUIMPYIOLUIMX CPEICTB HEPA3PHIBHO CBSI3aHA C
MMEHEM BBIJAIONIETOCS BEHTepCKOro Bpaua-akymiepa Wruana 3emmensBeiica. MMeHHO emy
HPUHAAIEKAT0 OJJHO U3 3HAUMMBIX OTKPHITUN MeIuIHbI 19 Beka. PaboTas B akylepckoil KIIMHUKe
B Bene, U. 3emmenbBeiic npuiiesn K BEIBOY, YTO ClIydand POAWIBHON TOPSIYKU Y KEHIIUH CBA3aHbI C
UHOUIMPOBAHUEM MAUEHTOK 00JIE3HETBOPHBIMH areHTaMH.

[Io MHeHMIO axkymepa, 3apasHOE HA4YaJI0 IEPEeNaBAIOCh IIOCPEACTBOM pYyK Bpadeu,
OCMaTpPUBABLIMX OEpPEMEHHBIX U MPUHUMABLIMX POJIbl, @ TAKXKE BBIMOIHABIINX THHEKOJIOTHYECKHUE
orepanuu 06e3 NpeJBapUTEIbLHOTO MPOBEACHUS HauIexkalleld 00paboTKH KOXKHBIX IOKPOBOB KUCTEH
u npenmieunii. Torga B kadecTBe mnpoduiaakTuueckod Mmepsl M. 3eMMmenbBeHC MpesioKuil
THIATEJIbHO MBITh PYKM MEAMLIMHCKUX pa0OTHUKOB pacTBOPOM XJOpPHOM wu3BecTH. JlaHHOE
MEpONpPHUATHE MO3BOJIMIO 3HAYUTEIbHO YMEHBIIUTh YHUCIO CilydaeB 3a0ojeBaHUN, B T.4. C
JeTaNbHBIMU HcxoaMu. OHAKO OTKPBITHE MOJIYYUIIO IPU3HAHUE YXKE MTOCIE CMEPTH 3HAMEHUTOIO
Bpaua.

[To cBoeit XxuMHUYECKOI PUPOJIE XIOPAKTUBHBIE JIE3UH(PUIIMPYIONINE CPEICTBA OTHOCSTCS K
raJIoUICOIEPKALIUM COCTMHEHUAM, 00JIaaloNUM OKUCIUTEIbHBIMUA CBOWCTBAMH. XJIOPAKTUBHBIE
J€3NH(EKTAHThI UMEIOT LENbIN PsJl IPEUMYILECTB: 001a1at0T IIUPOKUM CHEKTPOM aHTUMHUKPOOHOMH
aKTUBHOCTH, NMaryoHO BO3JEMCTBYs Ha Bce BUABI OakTepuil (B TOM uyHcie crnopooOpasyrouiue),
BUPYChl U TpUObI, OTHOCUTEIBHO OBICTPBHIM JEHCTBHEM, OTOEIMBAIOLIMM M TOMOTE€HU3UPYIOLIUM
3 peKTOM, XOpoIIel paCTBOPUMOCTBIO B BOJI€, HU3KON CTOMMOCTBIO, Y100CTBOM TPAHCIIOPTUPOBKH,
XpaHEHUs MpenapaToB M MPUTOTOBIIEHUS pabounux pacTBopoB. HeoOxonumo uMeTh B BUAY, UYTO B
psAe clydaeB IPUMEHEHHE XJOPAKTUBHBIX BEIECTB MOJKET BBI3BATh KOPPO3HMIO H3IEIINN
MEAMIIMHCKOTO Ha3HAu€HUs, IOBPEXKJIECHHUE IOBEPXHOCTEH U3 «JIEIUKATHBIX» MAaTepHalloB,
oOeclBeunMBaHUE TKaHEH, pazapa)K€HHEe CIM3HCTBIX 000JI0OUEK OpPraHOB JBbIXaHUS W TJA3 y JIULL,
HaXOJSIIMXCS B KOHTaKTe C pabOYMMM pacTBOpaMu IpernapaToB. AHTHUMUKpPOOHOE JelcTBHE
XJIOpCOAEpKAILNX MIPENapaToB CHUKAETCS B IPUCYTCTBUH OPraHUYECKHUX BEILIECTB.

Tor ¢axT, 4To XJIOpHBIA OTOENMBATENb MOXKET BBIBECTH CHJIbHBIE IISITHA, MOKAa3bIBAET,
HACKOJIbKO CHJIBHO €r0 BO3JCUCTBUE HA TKaHb. DTU OTOEIMBATENIN MOTYT HE TOJBKO 00ECLBETHUTD,
HO U MOBPEIUTH TKaHb, I03TOMY BbI IOJKHBI YUTATh 3TUKETKH Ha OTOEIMBATENIE U OACKIE, IPEXKIE
YeM NpPUCTYNUTh K OTOEIMBAHMIO. XJIOpPHBIE OTOENUBATENH CIEAYyeT HCIOJIb30BaTh TOJBKO Ha
IIPOCTHIHAX, HABOJIOKAX, MOJOTEHIAX JUIsl BAHHON M KyXHH, CKaTepTsIX, Malikax U Oenbix Hockax. He
clieflyeT IPUMEHATh OTOEeTMBATENb K IIENKY, JIaCTHYHBIM MaTepuaiaM, BpoJie CIaHIeKca, IEepCTH
U T.J.

Cpenu HeOpraHMYECKMX XJIOPAKTHBHBIX COEIMHEHUI HamOoJbllee paclpoCTpaHEHHE B
HACTOSAIIEe BPeMs MOJIYyUYUJI TUIOXJIOPUT HATPHUS. XUMHUYECKHM CHOCOOOM MOJIy4aroT IMpernapaT ¢
coJiepKaHueM aKTMBHOTO XJopa oT 9,5 1o 19 % u npeacrasisomuii co60il mpo3pavyHyro KUAKOCT



3€JICHOBATO-KENTOT0, KEJITOr0 WM KOPUUIHEBOTo 11BeTa. [IpuMepamu 1e3nHUIIMPYIONIUX CPEICTB,
Ha OCHOBE THUIOXJIOpUTa Harpus, ABisAtoTcss  «l'mmocrabunm»,  «l'unocradbumn-goprey,
«/le3apexcxiopy, «Dopakc-xnop», «DopaKe-XJ10p yabTpay, «XIOPOIIOKCY.

I'unoxnoput HaTpusl, HOAYYEHHBIH JaHHBIM COCOOOM, IPUMEHSIOT JUIsl 00e33apakuBaHus
CTOYHBIX BOJ, IJIaBaTEIbHBIX 0ACCEHHOB, BBIJICICHUN MAllMEHTOB, OBEPXHOCTEH B MOMEIICHUSIX,
o0opynoBaHus, MeOeIH, MOCYAbl, UrPyIIeK U T.A. Jpyrum crnocoOOM IOJIydeHHUsl TMIIOXJIOpHUTa
HaTpus sBJIAETCSA 3JleKTpoau3. IlpemapaT, MONMy4eHHBIN 3JE€KTPOXMMHYECKHM CIIOCOOOM, HMMEET
cojepkaHue akTUBHOro xjopa B mpenenax 0,5-0,9 %, mmpoko nmpuMeHseTcs B MEIULIUHCKHX
opraHuzaiusax A o0e33apaXMBaHUsl TOBEPXHOCTEH, WIrpyIIeK, Oenbs, MOCYIbl, CaHUTAPHO-
TEXHUYECKOT0 00O0pYAOBaHMs, MPEIMETOB yXOZa 3a OOJbHBIMH C KUIIEYHBIMH M KalleJbHBIMU
UHEKIUSIMHA OaKTEpUATbHON M BUPYCHOM 3THOJIOTHH, TYOEpKYIE30M, IepMAaTOMUKO3aMH, a TAaKXKe
OTJEJIbHBIX 0OBEKTOB IIPU 0COO0 ONACHBIX MHPEKIMSIX.

bnaronaps paznoo6pasuto ¢opM BBITYCKa, MIUPOKOMY CHEKTPY aKTHBHOCTH B OTHOIICHUH
Pas3IMYHBIX MUKPOOPraHW3MOB XJIOpCOJAEpIKAIUE Ie3UH(DUIUPYIOUUE CPEACTBA IPUMEHSIOT I,
Ne3UH(EKINH MOBEPXHOCTEH, Mebenu, o00pydOBaHUs, MOCYAbl, UHBEHTAps, O€Jbs, UTPYILICK B
MEIUIUHCKUX OpPraHu3alMsix, OpraHu3alusaX OOILECTBEHHOIO NMUTaHUSA, 00bEKTaX KOMMYHAJIbHO-
OBITOBOrO OOCIY)KMBAaHUS, JETCKUX JOMIKOJIbHBIX U 00pa30BaTEIbHBIX YUPEKICHUIX, KYIbTYPHO-
03/I0POBUTEIBHBIX M CHOPTUBHBIX KOMIUIEKCAX, YUPEXKIEHHUSIX COLHUAIbHOIO obecredeHus,
NEeHUTEHIMapHOW cucreMe W T.A4. [laHHas rpynma mnpenapaTtoB aKTUBHO MpPUMEHSIETCS UL
Ne3UH(EKINH CTOYHBIX BOJI, BOJ IJ1aBaTEIbHBIX OACCEHHOB, MUTHEBON BOJIBI.

IIpumeHeHne coelMHEHNH a30Ta B Ka4yecTBe J00aBOK K KOJI0ACHBIM U31eJIHAM

J106aBKH — 3TO BELIECTBA, HE IPEAYCMOTPEHHbIE KaK 00s13aTeNIbHBIE B PELIENITYpPE U BBOIUMbBIE
B KOJOAacHble M3AENus AJI YJIydlIEHUs KadecTBa WJIM PAallMOHAIBHOIO HMCIOJIb30BAaHUS CBIPBHS.
CymiecTByeT MHEHHE, UYTO BBEJICHHME [J00aBOK B KOJOACHBIE W3NS HAINpPABICHO JIMIIb Ha
yJIydllleHHE 3KOHOMHYECKHMX IOKa3zaTeleld UX NMpou3BOjACTBA. B aeiicTBUTENBbHOCTH psif 100aBOK
yIAY4IIaoT BKYC, 3aMax, KOHCUCTEHLIUIO U TOBAPHBIA BUJI MPOIYKTA U CIIOCOOCTBYIOT HOBBIIICHUIO
ero kadectBa. Hapsiny ¢ 3TuM MsicHO 0€10K MACONPOAYKTOB HE MOXET ObITh PABHOLICHHO 3aMEHEH
pactuTenbHbIM OenkoM. HecmoTps Ha OMM3KMIA aMMHOKHUCIOTHBIM COCTaB, pAacTUTENbHbIE HU
HEKOTOPHIC KUBOTHBIE OCIIKH HEPABHOIICHHBI MSICHOMY.

Beenenue 106aBok B KoyOacHble M3JENUS M JPpyTUe MICOINPOIYKTHI OOOCHOBAHO TOJIBKO B
TOM cJTy4yae, KOr/ia UX BBEJCHHE MMO3BOJIHT:

. COXPAHUTh MMUTATENBHBIE KAUECTBA IPOJLYKTOB;

. obecreunTh HEOOXOAMMBbIE WHTPEIUEHTHI MJIsi TPOIYKTOB, M3TOTOBJISIEMBIX JUIsS
notpebureneil co cnenuPruuecKUMHU 3anpocaMy MUTaHUS;

. MOBBICUTh CTOMKOCTh MPHU XPAHCHHH WIH YJIYYIIUTh HUX OPraHOJENTUYECKUE
CBOICTBA;

. y4acTBOBaTh B ()OPMHUPOBAHMUU KAauyeCTBa MPOJIYKTa MPH YCJIOBHH, YTO JOOaBKa HE

MacKUpyeT HeJOOpOKAaueCTBEHHOCTh ChIPbsl WJIM HU3KHH CAHUTApHO-TUTMEHUYECKUI ypOBEHb
IIPOU3BO/ICTBA.

Hapsny ¢ 3¢ ¢deKTHBHOCTBIO OCHOBHOTO AEUCTBHSI 100ABKM JJOJKHBI OBITH OE€3BPEIHBI IS
noTpeouTens.

PaccMmoTpuM coefMHEeHUs a30Ta, IPUMEHsIeMbIe B KauecTBe 100aBOK K KOJIOACHBIM U3/IENTUSIM:

E129 —uautpur kamms. B PO paszpemén B kauecTBe KOHCEpBaHTa M (UKcATOpa IBETa
(oxpacku). HUTpUT B MACONPOJYKTaX yCHIMBAET OAKTEPULMAHOE JEHCTBUE, OKa3bIBAEMOE COJIbIO,
KucJIoTaMu M HarpeBanueM («oddext Ilepuroy»), m 3amuImaeT coaepKanfuics B MsIC€ JKUP OT
OKUCJIUTENbHONW mopuu. KpoMe TOro, oH BBIAENSAET OKUCh a30Ta, BCTYNAIOUIYI0 B PEAKIMIO C
HEeCTaOMJIbHBIM KpaCSIIMM BELIECTBOM KPOBU MHOTJIIOOMHOM C 0Opa30BaHUEM CBETO-, KUCIOPOJI0- U
TEPMOCTOMKOTO0 HUTPO30OMHOITIO0MHA. B pe3ynbTare mpoucxXoauT cTabMIN3aIys KpacHOH OKpacKu
MsICOTIPOAYKTOB. Hapsay ¢ 3TUM HHUTPUT y4yacTBYeT B CO3JaHUM apomaTa mpoaykra. CrnocoOeH
BBI3bIBaTh PAKOBBIE OIIYXOJIM Y YEJIOBEKA.

E250 — nutpur Hatpus. B PO pazpemén B kauecTBe KOHCEpBaHTa M (UKcaTopa LBETa
(oxpacku). Bei3bIBaeT HapyleHHs apTepHalbHOTO JaBieHus. HUTPUT HATpHst MOXKET NMPUMEHSATHCS



B MUIICBOM MPOMBIIJICHHOCTA B YUCTOM BHJIE WIH B ()OpME HUTPUTHOM MOCOJIOYHON CMecH, T.€.
paz0aBIEHHBIM TMOBAPEHHOM COJbI0 B cooTHomeHuH OT 1:200 mo 1:250. B HekoTOphIX cTpaHax
(manpumep B ['epMaHuM) MCHOJIB30BaHUE HUTPUTA B YMCTOM BHJIE€ HA MHUIIEBBIX MPEINPHUSTHIX
BoOOIIe He fomyckaercsa. Ha poccuiickue muiieBble MPEeNNpHUSATHS HUTPUT HATpPUs MOCTYIAeT B
yHaKOBKe JI0 3 KT, €r0 XpaHST OTAEIbHO B 3aKPBITOM CIIEIMAILHOM MOMeleHnu. JIuna, padoraroriue
C HUTPUTOM, MIPOXOJAT CHIEHUANBHBIN HHCTPYKTAX U YTBEPKIAIOTCS JUPEKTOPOM MpeAnpuarus. B
1I€X HUTPUT HATPHS MOCTYNAET TOJIIBKO B BUAE pacTtBopa 2,5 %-il koHueHTpauuu. B npousBoacTee
MSICOTIPOIYKTOB HUTPHUT YCUIUBAET OaKTEPUIIMIHOE JEHCTBHE, OKa3bIBAEMOE COJIbIO, KUCIOTAMH U
HarpeBanueM ("3 ekt Ilepuro"), n 3amuniaeT coaepKalIMics B MACE JKUP OT OKHCIUTEIbHON
nopuu. KpoMe TOro, HUTPUT BBIJIEISIET OKUCh a30Ta, BCTYMAIOUIYIO B PEAKIHI0 C HECTaOMIbHBIM
KpacCsIIUM BEIIECTBOM KPOBH MUOTIIOOMHOM C 00pa30BaHUEM CBETO-, KUCIIOPOAO- U TEPMOCTOUKOTO
HUTPO30MHUOTIIO0NHA. B pe3ynbrare mpoucxoauT cTabmin3aius KpacHON OKpacKu MACOIPOTYKTOB.
Hapsiny ¢ 3TUM HUTPUT y4yacTBYET B CO3JJaHUU apoMara MPOIyKTa MPU COJICHUU.

E251 — nutpar Hatpusi. B PO pa3pemén B kauecTBe KOHCEpBaHTa W (¢uKcaTopa IBETa
(okpacku). Bei3pIBaeT pakoBbI€ OMYXOJIH, HAPYIICHUS apTEPUATIHLHOTO JTABICHHUS.

E252 — mutpar kanms. B P® paspemén B kauecTBe KOHCepBaHTa W (pukcaropa IBETa
(okpacku). BeI3pIBaeT pakoBbI€ OMYyXOJIH.

IIpumeHeHNe aMMHaKa KAK XJ1aJareHTa

AmMmuaxk (NH3) sBisiercst HauboJsiee nepcrneKTUBHBIM CPEId MPUPOIHBIX BEIIECTB, KOTOPHIE
HCIIOJIB3YIOTCSI B Ka4eCTBE pabOUYuX Tell B XOJOAMIBHBIX YCTAHOBKAX M 3HAKOM I10J] 0003HaUYE€HHUEM
R717.

AMMUAK OTHOCUTCSA K TpyINIE XJIaJareHTOB CPEAHErO [aBJICHHS M NPUMEHSETCS Mpu
TeMIiepatype KoHaeHcaruu He Bbime 55 °C. Ammuak o0jagaeT BBHICOKMM 3HAYEHUEM TEIUIOTHI
napooOpa3oBaHus, YTO MO3BOJISIET YMEHBIIUTH MAaCCOBBIA PacXo] XJIaJareHTa, HUPKYIHPYIOIIETo B
CUCTEME XOJIOJUIBHOW ycTaHOBKHA. OCOOEHHO 3TO Ka4eCTBO aMMHAaKa aKTyajdbHO IMPH CO3JaHUU
XOJIOIMJIBHBIX YCTAHOBOK OOJIBIION MOIIHOCTH (XOJIOAONPOU3BOAUTENbHOCTEIO Oosiee 100 kBT).

Jlist amMuaka XxapakTepHa BbICOKasi TeMIIepaTypa HarHEeTaHusl, KOTOpasi MOXKET MPUBECTH HE
TOJIBKO K Pa3NI0KEHUIO MAaca, HO U K €ro BCHBIIIKE. DTO OrpaHUYHMBAET IPUMEHEHHE B AMMHAYHBIX
YCTaHOBKAX BO3JIYIIHBIX KOHIAEHCATOPOB.

K macnam, ucnonb3yeMbiM B aMMUAYHBIX XOJIOJWIBHBIX MAalTUHAX, IPEIbSIBISIOT KECTKUE
TpeOOBaHUSI B OTHOIIEHUH WX TEPMHUYECKON CTAOMJIBHOCTH B TMPUCYTCTBUU BO3ayXa, BIaru M
METAINTMYEeCKUX Karanu3aTopoB. HegocraTounas TepMuyeckas CTaOMIBLHOCTh Macell MPHUBOIUT K
00pa3oBaHUI0 aMHJIOB, OOpPA30BAHHMIO OTJIOKCHUH M KOKCOBAHMIO Ha TOPSYUX KiamaHax
KOMIIPECCOPa, IMYJIbCHI B UCIAPUTEIIAX.

OmHUM U3 HEJIOCTATKOB aMMHMAKA SBJISIETCSI TO, UTO OH BBI3BIBAET KOPPO3UIO METHBIX CIIJIABOB,
0COOCHHO B MPUCYTCTBUH BJIaTH, TOITOMY TPYOONPOBO/IBI, TEIJIOOOMEHHBIE ammapaThl U apMaTypy
JTAHHBIX YCTAaHOBOK BBITIOJHSIOT U3 CTaJIH.

Bricokas »neKTpuueckas TMpoBoauMocTs ammuaka (1,1-107Cwm/m) 3aTpyaHseT cosgaHue
MOJIYT€PMETUYHBIX U TEPMETHUYHBIX KOMITPECCOPOB, pabOTAIOIINX HA aMMHAKE.

[Tockonapky aMMHaK SIBJSI€TCS BEIIECTBOM MPUPOTHOTO MPOUCXOKIEHUS, TO OH, B OTJINYUE OT
OOJIBIITMHCTBA PACIIPOCTPAHEHHBIX ()PEOHOB, HE OKA3bIBAET HUKAKOTO 3arps3HSIONIETO BO3CHCTBUS
Ha OKPY’KaIOIILYIO Cpeny.

AMMHAK — 3TO BEHIECTBO C PE3KUM YAYIIAIOIIMM 3alaxoM, BPEIHBIM JUIsl OpraHu3Ma
yenoBeka. [IpenensHo momyctumasi kKoHieHTpaiusi R717 B paboueit 3oue (IIJIK) cocrasnser 20
Mr/M>, a OmacHoe JUls KH3HH 00BEMHOE conepxanue cocrasisier 350...700 Mmr/me. AMMHaK roprou
pu ero 00bEMHOUM KOHIIEHTPAllUK B BO3Ayxe cBbilie 11% u B3pbIBOONAcEH MpPU KOHIEHTPAIIUU B
npeaenax ot 15 mo 28 %, TokcuueH. HeratuBHbie cBoiicTBa R717 3acTaBisiioT NMpUHUMATH
CHelMallbHbIe Mephl, OOecreunBaronue 0e30MacHy0 SKCILTyaTallui0 aMMHUAYHBIX XOJOAUIBHBIX
YCTaHOBOK, YTO TpeOyeT OT IKCILTyaTHPYIONIEH OpraHu3allii pPEIIeHUs OOJBIIET0 KOJIHMYeCTBa
OpraHU3aIlMOHHBIX U TEXHUYECKHUX BOIIPOCOB.

Mexay TeM, BOITpPOCHl 6€30MacCHOTO UCIOJIb30BAaHUS aMMHUaKa YCIIeITHO PEIIaloTCs 3a CUET:

. HCIIOJIb30BAaHUS COBPEMEHHBIX CUCTEM C MUHHUMAJIbHOW 3alpaBKOM;



. HCIOJIB30BaHUA CUCTCM MPOMCKYTOYHOI'O OXJIAKACHUS,

. HCIIOJIb30BAaHUsl CUCTEM aBTOMATHKHU U MPEAYIPEKICHUS;
. BEHTUJISIIIHSI MAITUHHBIX OTACIICHUN;
. oOydeHue u cepTuduUKals NepcoHaa.

Takum 00pa3oM, aMMHaK UMEET Xopoliiee OyayIiee B KadecTBe pabodero Telia XOJIOAMIbHBIX
YCTAHOBOK pa3IMyHON MoIHOCTH. [Ipu ero npaBuibHOM HCIOIB30BAHUU MOKET ObITh OOECIIEUEH HE
TOJILKO HEOOXOAMMBI YpPOBEHb O€30ITaCHOCTH, HO M BBICOKAsl A(P(PEKTUBHOCTH YCTaHOBOK.

3HaYeHHe KOHCEPBAHTOB KaK MUIIEBBIX 100aBOK

KoncepBanTbl — Hanbosee MomyIsipHbIi BUA MULIEBBIX 100aBoK E. DTO M MOHATHO, TOTOMY
YTO KOHCEPBAHThI JI€al0T BO3MOXKHBIM JUIMTEIbHOE XpaHEHUE MMM Ha CKJIaJax, Ha IOJKax
MarasvHOB U MOCJIe MOKYNKH. KoHcepBaHTHI yOMBAIOT OaKTEpUH U TAKUM 00Pa30M YIIIHHSIOT CPOKH
TOJHOCTH MUULIEBBIX NMPOAYKTOB. UenoBek He morubaer oT ynoTpediaeHHs B MHILY KOHCEPBAaHTOB,
OoTOMY 4TO 00Jjanaer OONbIION MAacCOW M, K TOMY €, KOHCEPBAHThl YACTHMYHO pa3pyIIAlOTCS B
KeJTyJIKe MO0/ BO3AEHCTBUEM COJITHOM KHCIIOTHI.

KoncepBanTbl OBIBalOT HAaTypasibHble M CHUHTEeTHYeCKHe. K HaTypaabHBIM KOHCEpBaHTaM
OTHOCATCS, HallpUMep, YKCyCHash M MoJIoyHasi Kuciiota. HarypanbHble KOHCEPBAHTBI CUMTAIOTCA
0e30macHbBIMH.

CuHTeTHYecKre KOHCEPBAHTHI (BMECTE C aHTHOKUCIIUTENSIMHU ) HanOoJiee oracHble U BPeAHbIE
JUTSL 3I0POBbS MTUIIIEBBIE JOOABKH.

KoncepBantsl 0603HavaroTcs urepamu E 200, E 290 u E 1125.

CuHTeTHYecKHe MUIIeBbie KOHCEpBaHTHI E MOTYT BBI3BaTh paK, KAMEHHO-TIOYEUHYIO 00JIe3Hb,
paccTpOiCTBO KHIIEYHHUKA, aJuIepruio (AepMatuT, actMy). HekoTopele KOHCEpBaHTBI MOTYT
HapyllaTh apTepuanbHoe AaBiieHue. Takol pacnpocTpaHEHHBIA KOHCEPBAHT, Kak E 211, pazpymaer
HeueHb, HapyIIaeT paboTy HEPBHOW CUCTEMBI, a B cOeAMHEHUH ¢ BUTaMuHOM C BbI3bIBaeT pak. Taxxke
KOHCEPBAHTHI MOTYT BBI3bIBATH TAKHE CUMIITOMBI OTPABJICHHS, KaK TOJIOBHAsI 0OJIb M TOLTHOTA.

Hutpatsl, no6aBnsemble B IPOIYKTHI MUTaHUS C LIETIbIO MOJABICHUS KU3HEAEATEIbHOCTH
OaKTepwHii, momaasi B OpraHu3M YEJIOBEKa, MEIIAIOT YCBOCHHUIO KHCIIOPO/IA - BBI3BIBAIOT KUCIOPOIHOE
roJjoaHue.

K coxanenuro, muIeBble KOHCEPBAHTHI MPUCYTCTBYIOT TOYTH BO BCEX NPOAYKTax. B
HaIMTKAX, KOHAUTEPCKUX MU3JENUAX, MACHBIX U PBIOHBIX MPOIYKTaX M T.I. MOJIOKO, KYIJICHHOE B
MarasuHe, OJlarogapsi KOHCEpBaHTaM HE CKHCAeT, a THHET. Jlaxke PpyKThl He M30€Kaln 3TOH y4acTH,
HarpuMmep, LUTPYCOBBIE (JMMOHBI, aNebCUHBI U T.J.) oOpabarbiBatoTcs audenumnom E 230. Ora
nuieBas 100aBka KpaifHe OImacHOe W SIIOBHTOE BEHIECTBO, KOTOPOE BBI3BIBAET PBOTY, €CIIU €T0
ciyyaiiHO BIOXHYTb. [lomagast B opraHusMm, 3TOT KOHCEPBAHT BBI3BIBACT pak, 3a00JIeBaHMs MOYEK,
TIEYEHH, COCY/IOB M HEPBHOM CHCTEMBI.

HexoTtopbie npogyKThl 0COOEHHO OMACHBI B CUITY MOBBIIIEHHOTO COJIEPKaHHsI B HUX MUILEBBIX
KOHCEPBAHTOB U JIPYTHX BPEIHBIX IMUAIIEBBIX JOOABOK — BOT CIIMCOK CaMBIX BPEIHBIX MPOAYKTOB C E:

1. XeBarenbHble pe3UHKH, CIaJOCTH.

. Bapensle, konbacsl, COCUCKH, capJeJIbKHU, MSICHbIE (DapIIIy.

. Koruenoe msico u pb16a, KomueHble U MOy KOMYEHbIE KOI0aCHI.
. Moryptsl.

. Huncsl u kapTodens «Dpuy.

. MopoxeHHoe.

. Hartutkw.

. Coychl.

9. Cyxapuku.

10. Hloxoman,.

Kak npenynpenuTs Bpea, KOTOPBIH HaHOCAT 370pPOBBIO MUILEBbIe KOHcepBaHThl E? Uurarh
ITHKETKH Ha yIMaKOBKaX M CTapaThCs HE MOKYIATh T€ MPOJYKTHI, B KOTOPBIX MPHUCYTCTBYIOT TaKHe
NUILEBble J100aBKH, KaK CHHTETHYECKHE KOHCEpBAaHTHL. THIaTE€NbHO MBITh (DPYKTHI W OBOILU H
OUMINANTe WX Tepe] YIOTpeOIeHHeM — XOTs B KOXype ()PYKTOB M OBOIICH COJEPKHUTCS MHOTO
BUTAaMMHOB, TaM K€ CKaIlJIMBAeTCsl HAaMOOJIbIlIee KOJTMUYECTBO HUTPATOB.

01N hn WD



IIpakTHYecKast 4acTh
Onvim Ne 1. Bvioenenue yenekucio2o 2aza u3z cuopoxkapoonama Hampusi.

I'mapokapOonar Harpusi (mMuIIeBasi €OAa) — STO KHCIAs HATpPUEBas COJIb YroJIbHOU
KHCJIOTHI. MoseKysipHas Macca (1o MexXayHapoaHbIM aTOMHBIM MaccaM 1971 r.) — 84,00. O6nacthb
NPUMEHEHHs NHINEBOM COAbl BechMa OOMIMpHA, JAOCTATOYHO CKa3aTh, YTO JAHHOE BEIIECTBO
MPAKTUYECKH MTOBCEMECTHO MCIIONb3YeTCs JUIsl BBINEUKU U3/ U3 TecTa (37eCh OHO BBICTYIAET B
KauecTBe paspbixyutens). Kpome Toro, MMEHHO cofia 4acTo OMOIaeT «BEPHYTh K JKU3HM» CTapoe,
JIOJITO OTIIEKaBIllee B MOPO3UIILHON KaMepe ChIpoe MSCO (XOTS TaKOil MPOAYKT, KOHEYHO, MOJIb3bI
0co0Ol YK€ OpraHu3My HE TMpUHECeT) OO0 CMSITYUTh ero. PaccMoTpuM TNpUMEHEHUe
rupokapOOHaTa HATpUs B KYJIHMHAPUH.

®opmyna coasl: NaHCOs,

B kynuHapuu yaie BCTpeuyaeTcsl Takash peakiis ¢ YKCYCHOM KHCIOTON ¢ oOpa3oBaHHEM
anerara HaTpusi:

NaHCO3 + CH3COOH — CH3COONa + H20 + CO21

Conma xopomio pacTtBopsieTcss B Bojie. BoaHbII pacTBOp MUTHEBOM COABI HMEET
cnabomenoynyto peakuuio. llunenue coapl — pe3ynabTaT BbiaeneHus yriekucioro raza CO2 B
IIPOLIECCE XUMUYECKHUX PEAKLIAMN.

Tepmuueckoe pasnodicenue.

[Ipu Ttemmeparype 60 °C ruapokapOoOHAT HaTpus pachajaeTcss Ha KapOoHAT HaTpus,
VIJIEKUCIIBIN Ta3 U BoAy (mporiece paznoxeHus Hauoonee agpdextuser npu t 200 °C):

2NaHCO3 — NaxCO3 + H20 + COa.

[Tpu nanpHelimem HarpeBanuu 10 1000 °C (Hampumep, Ipy TYIICHUH MOXKapa MOPOIIKOBBIMU

CUCTEMaMHM) NIOJyUYEHHBIN KapOOHAT HATPUs paclagaeTcs Ha YIIIEKUCIbIN ra3 U OKCUJ HaTpUsL:
Na,CO3z — NaO + COa.

[Ipouecc pas3pbIxJieHUsI OCHOBAH Ha BbBIAEJIEHUU YIJIEKUCIIOTO ras3a. 3a CYeT 3TOr0 TECTO

«TIPUTIOTHUMAETCSI» TIPH BBITICUKE.
Onvim Ne 2. Kauecmeenmwiii Memoo onpeoeienusi OUOKCUOA cepbl

Ha nonocky kpaxmanbHOi Oymaru HaHOCST 2—3 KaIlid pacTBOpa MOIUAa Kalus U cpas3y ke
nomeniatoT Ha 5—10 C B cTakaHYuK Il B3BEIIMBAHUSI C PACTBOPOM HO/A, YKPEIUISs MOJOCKY C
MOMOIIBIO KPBIIIKE B BO3AYIIHOM IPOCTPAHCTBE HAJ pacTBOpoM iHoma. Ha momocke A0mKHO
MOSIBUTHCSL  CBETJIO-CUHEE  OKpamiuBaHue. [IpUroTOBIEHHYIO TakUM CIIOCOOOM  TOJIOCKY
HOAKpaxMaJIbHOT'O UHJMKATOPA CIIEYET UCII0JIb30BaTh HEMEAJIEHHO.

B xoHnueckyro konly MoMenarT HaBeCKy MOAr0TOBIEHHOMN MPOObI MPOIYKTa MacCcoi OKOJIO
20 r. B cinyyae rycThIX KOHCEPBUPOBAHHBIX IPOAYKTOB K pobe 100aBisitoT okoo 20 M1, a B cirydae
CYyILIEHBIX GPYKTOB U OBOIIIEH — 0K0JI0 50 MJI ropsiueil BOJbl U COIEP)KUMOE KOJIOBI ITEPEMEILINBAOT.
3areM BHOCAT 2 MJI pacTBOpa opTopochOopHON KHCIOTHI U Cpa3y K€ 3aKphIBAIOT KOJOy MpOOKOH, C
MOMOIIbI0 KOTOPOW B BO3AYLIIHOM IPOCTPAHCTBE HAJ MPOAYKTOM 3aKPEIUIAIOT IOJIOCKY
HonkpaxManbHOI HHAUKAaTOpHOM Oymaru. KonOy momemaroT Ha KUTISIIIYIO BOASIHYIO OaHIO.

[Ipu comepkanuu B TMPOAYKTE CBOOOMHOTO auokcuaa cepsl He MmeHee uyeM 0,0002 %
WHANKATOpHas Oymara JoKHa 00ecIBETUTHCS He Ooliee ueM 4epe3 5 MUH.

Ecnu Gymara He obGeciBeTHIIach, TO ONPEAENISIOT HATMYKME CBSI3aHHOTO TMOKCUAa cepbl. Jlis
ATOT0 CHOBa OEpyT HABECKY MPOJIYKTa, KaK OMKCAHO BHIIIE, U MOAIIEIAYNBAIOT €€, T00aBIsis pacTBOP
TUAPOOKUCU HATPHS B HEOOIBIIOM U30BITKE (IO MHIUKATOPHOU YHUBEpcabHOU Oymare). Uepes 5
MHUH CMeCh MOAKHUCISIOT pacTBOPOM OpTohochOpHOM KUCIOTHI; 00BEM pacTBOpa KUCIOTHI JOKEH
coctaBisaTh He MeHee 10 % oObema pacTBOpa TUAPOOKUCH HATPUs, B3ATOTO AJIS MOIIEIauiBaHuUs.
Cpasy xe koj0y 3aKpbIBAIOT MPOOKOM, YAepKUBAIOIIEH MOIOCKY HOIKpaXMaabHOW MHAUKATOPHON
Oymaru, moMemarT KO0y Ha KUTISAIIYIO BOJISHYIO OaHIO M Yepe3 5 MUH OLIEHUBAIOT OOECI[BEUNBAHNE
WHAUKATOPHOU OyMaru.

Onvim Ne 3. H3yuenue enusinus omoenusamenetl Ha KoXCy pyK

J17is n3yueHus BIUSHUS OTOSTMBATENSI HA KOXKY PYK MBI IPUTOTOBUIIN UX PACTBOPHI COTTIACHO
COOTHOILIEHUSM, YKa3aHHbIM Ha YNakoBKe. B Kaxplil W3 mpelcTaBiIeHHBIX OTOeIMBaTeNell MbI
MOMECTUIIM HeOOMBIION 00pasell KypuHO Koxu. MBI TOHMMaeM, 4YTO KypHHas K0Ka Ka4eCTBEHHO



OTIIMYAETCS OT KOXKM YeNIOBEKa, HO MO O0IIeMy CTPOCHHIO OHM coBHaaarT. Yepe3 24 gaca MbI
MIPOBEPIIIA COCTOSIHME KOXKHM: BO BCEX 00pasllax oHa MpHoOpena MaTOBYIO OKPAacKy, U Ha JHE
poOUpPKH 00pa3zoBaiicss HEOOIBIIONH OCAAOK. YUUTHIBAsK 3TOT (DAKT, MBI IPHUIILUIH K MHEHUIO, YTO U
XJIopcojiepxaliie oTOenuBaTeNu, U KUCIOpoAcoAepkKaliue oToenuBaTesIn HeOpeKHO OTHOCATCS K
KOXE PYK.
Onwvim Ne4. H3yuenue gvloenieHus Xa10pa npu pacmeoperuu Xiopcooeprcauux
ombenueamenei

OcHOBHOE MPEUMYIIECTBO XJIOPCOAEPKAIIUX OTOETUBATENIEH — 3TO UX SKOJIOTUYHOCTh. Benb
U3 PAacTBOPOB XJIOPCOJEPKAIIMX OTOeIMBATENel BBIIENIACTCS Ta3000pa3Hblid  xyop. YUToObBI
MOJATBEPAUTDH 3TO MBI IIPOBEIH CIEAYIOIIUIN SKCIIEPUMEHT.

VYOenutbcs B BBIICICHUH Tra3000pa3HOro XJopa M3 PacTBOPOB OTOETHBAIOIIMX CPEICTB
MO>KHO C ITOMOIIBIO0 KAYECTBEHHBIX PEaKLUH.

[Tpu 6apOoTHpPOBaHMH pacTBOpa OTOEIMBAIOLIETO CPEJCTBA C MOMOIIBIO PE3UHOBOM IPyIIH
BBIICTISTIOLIUIICS MPOIYKT BOCCTAHOBJICHHS THMIIOXJIOPUT-HOHA XJIOP, MOCTYIMAET [0 ra300TBOAHON
TpyOKe B MpOOHMPKY C HOIUAOM Kajus, B KOTOPYIO JOOAaBJIEHO HECKOJBKO Kalleslb pacTBOpa
Kpaxmana. ['a3000pa3Hblil XJIOp OKHUCISET HOAUI-MOHBI C OOpa30oBaHHEM MOJEKYISIpHOro Hona,
KOTOPBII 00pa3yeT cuHe-(pHOIETOBOE OKPAIIMBAHUE C KPAXMAJIOM.

1) ClIO + Ii(mo6oﬁ BOCCTaHOBHUTEJIb) + HZO CIZ + |2 + OH™

2) Clo+ 21" 12+ 2CI7

3) 2 + kpaxman (CeH100s5)ncune-huosaeroBoe okpaidBaHue

Onvim Ne 5. Onpeoenenue Humpumos (Memoo, 0CHO8aHHblU Ha peakyuu I pucca)

20 r npoObl, MOArOTOBIEHHON K aHAIHN3Yy, B3BEUINBAIOT ¢ MorpenrHocTeio He 6omnee 0,01 r u
TIOMEIAOT B XUMHYECKHi cTakaH. 3amuBaroT 35-40 cM® IUCTHIIMPOBAHHOH BOJBI, HAIPETOH /10
(55+£2) °C, u HacTauBaloT, MEPUOJUYECKU MepemeninBas, B TeueHue 10 MuH. 3aTeM BBITSIKKY
(GuIBTPYIOT Yepes BaTHBINA (GHIBTP B MEpHYIO KOGy BMecTHMOCThIO 200 cm®. HaBecky HECKOTbKO
pa3 IPOMBIBAIOT U MIEPEHOCST Ha GUIIBTP, T/I€ eI TPOMBIBAIOT BOJIOM, 3aT€M paCTBOP OXJIAXKIAIOT U
JIOBOJISIT BOJIOM 1O METKH.

20 cM® BBITSHKKH [TOMELIAIOT B MepHylo KoilOy BmecTuMocTbio 100 CM3, no6Gasisror 10
cM® pactBopa ruapookucu Harpus (NaOH) u 40 cm® pactBopa cepro-kucioro muuka (ZnSO4) s
ocaxaenust 0enkoB. Cmech B KOJO€ HarpeBaroT 7 MUH Ha KHUIMSIIEH BOASHOW OaHe, MOCIe 4Yero
OXJIQXIAIOT, IOBOASAT IO METKH BOJIOM, TEPEMEIINBAIOT U (PHIIBTPYIOT Yepe3 00€3307I€HHBIN (DUIBTP.

[TapaniensHO MPOBOJAT KOHTPOJIBHBIM aHAIN3 Ha PEaKTUBBI, MOMEIMIas B MEPHYIO KOJIOy
BMecTEMOcThIO 100 cM® BMecTo 20 cm® BEITsKKH 20 cM® TUCTHILTPOBAHHOM BOJIBL.

B KkoHHuecKyro Konby BMecTHMocThio 100 cM® momemarot 5 cM po3paunoro (GpuiabTpaTa,
TIONyYEHHOTO TOCNE OCAXKJICHMS OenkoB, 1 cM® pacTBOpa aMMMaka, 2 CM° pacTBOpA COJSHOM
KMCTIOTHI, 2 CM°® IUCTHITMPOBAHHOM BOJBI M, ISl YCHIEHHS OKPAcKH, 5 cM® 00pasIioBOTo pacTBopa
a30THCTO-KMCIIOTO HATPHS, cofiepkamiero 1 Mkr B 1 cM. 3aTeM B K010y NpuuBaioT 15 cm® peakTupa
I'pucca u yepe3 15 MUH U3MEPSIOT WHTEHCHUBHOCTH OKPAacKM Ha (DOTOIIEKTPOKOIOPHUMETPE C
3eJIEHBIM CBETO(PMIHTPOM B KIOBETE TOJIIMHOW TMOTJIOMIAIONIET0 CBET CJOS 2 CM B OTHOIICHHUH
pacTBOpa CpaBHEHUS

3akJ/ouenue

CoBpeMeHHBIN, TPaMOTHBIM CHENHMATUCT MaTepUANBHOTO O00ECleYeHHsl JOJDKEH 3HAaTh
OpTraHWYECKUE W HEOPTaHWYECKHE BEIECTBA, KOTOPHIE COCTABIISIIOT OCHOBY IMHIIEBBIX MPOIYKTOB,
TEKCTUJIBHBIX MaTEpUATIOB, MOKIIUX U AC3UHOUIUPYIOMNX cOocTaBoB. [loaToMy neHTMOTHBOM
Halled HaydyHOM paboThl CTajJo0 YMEHHE NPUMEHSATh pa3jMyYHble CBOWCTBA HEOPraHUYECKUX
COeIMHEHUH B CBOeH Oyaymieil mpodeccnoHalbHOM nesTenbHOCTH. B nanHOo# paboTe Mbl U3y4UIN
COCTaB, CTPOCHHME ¥ CBOWCTBA OCHOBHBIX KOMIIOHEHTOB TMPOAYKTOB THTAaHUS, IPOIIECCOB,
MPOUCXOJISIINX MPU UX XPAaHEHUH B XOJe KYIMHApHOW 00pabOTKH, B TaK)Ke BIUSHHUE UCXOMHBIX U
MOJTYYCHHBIX BEIIECTB HA 3/JI0POBBE ueioBeKa. TakuM oOpa3oM, M3JI0KEHHBIE B JTAHHOM TPOEKTE
CBOICTBa HEOPTaHWMYECKUX COCAMHEHHUN NpPU3BaHBl TOMOYb OYIyIIUM CIENHUATUCTaM ThIJIaM
chopmupoBath npodeccroHana.



JIABOPATOPHAS PABOTA Ne 12
O3znHakomiieHHe ¢ 00pa3liaMu IIacTMAcC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX MOPOJL
KoianuecTBo 4acos - 2 4.
@opMa opraHu3anMu 3aHITUS: UHOUBUOYAIbHAS
®opMa 0TYETHOCTH N0 3aHATHIO. 3aNOJHEHHbIU ONAHK
e padoTsi
e 3aKkpenuTh 3HAHUS O CBOWCTBAX IUIACTMACC M BOJIOKOH.
e Hayuutbcs ucnonb30BaTh UX IS pEIISHUS IPUKIAIHBIX 3a/a4.
l. Pacno3nasanue naacmmacc
B makerax moa HOMepaMH JaHbl cleAyromue o0paslbl IUIaCTMAacC: MOJUATHIICHA,
NOJMBUHUIIXJIOPH/IA, MOJUCTUPOIIA, benondopmanbaeruIHON IJTaCTMACCHI,
noJuMeTIMeTakpuiara. ONbITHBIM ITyTEM OMPEIEIUTE KaXAYIO MIacTMaccy.
Qobopydosanue u_peaxmuewpl: CIUPTOBKA, THUTEIbHbIC IIUMIBI, CTEKJISHHAs Mal04yKa,
MJIaCTHHA U3 KECTH, MPOOUPKH, JIAKMYCOBBIE OYMa)KKH (KpacHbIC U CHUHHUE).
Ilepewiit sman padomul.
Pacno3naBanue miacTmacc cielyeT HadaThb C BHEIIHEro ocMoTpa (LBET, TBEPAOCTH,
AJIACTUYHOCTH U T. A.) OOpaTuTe BHUMaHUE Ha TO, 4YTO 00pa3Lbl U3 NOJUITHIIEHA KUPHBI HA
OIYTb, TOJYMPO3PAaYHbI, IIMACTUYHBI, MEXAHUUYECKU IMPOYHBI, MOTYT UMETh PA3NTUUHYIO
okpacky. O0pasIsl U3 MOTMBHHIWIXJIOPUIA HIACTHYHBI, MEXaHHUECKHU MPOYHBI, MOTYT UMETh
pa3ianuHyo okpacky. [lomucTuponbHbie 00pa3ibl IPO3pavHbl, XPYIKU, PA3IMYHON OKPACKHU.
OO0pa3ip! U3 Opr. CTEKIIa MPO3payvHbl, KECTKH, Pa3TMIYHON OKPACKH, MEXaHHMYECKH MPOYHBL.
®enondopManbaeruaHbIe MIaCTMACCh TEMHBIX TOHOB (0T KOPHYHEBOTO IIBETA 10 YEPHOTO),
KECTKH, TMPOYHBI. M3aenus w3 NeIUTyJIOnIa 3JIaCTHYHBI, PAa3JIMYHONH OKpPACKH, HMEIOT
XapaKTEepHBI PUCYHOK (TIOJ MpaMop, MajaxuT). 3aHECHUTE CBOM HAOINIOJIEHUS B OTYET O
IIPOJIeJIaHHOM pabdoTe.
Bmopou 3man padomeot.
Omnpexensiere OTHOLIECHHUE TUIACTMACC K HATPEBAHUIO M XapaKTepy TOPEHHSL.
Onvim 1. ecTsHyI0 MIACTUHY ¢ 00pa3I[OM MOJUMEpPaA MOJAEPKUTE ¢ TTOMOIIBIO TUTEINBHBIX
IIMIIIOB HAJ IJITAaMEHEM CIUPTOBKU. HarpeBanue oOpasiia BenuTe HECKOJIBKO CEKYH/I. 3aTeM
CTEKJISTHHOW MaJIOUKOU MOMbITaiiTech N3MEHUTH ero ¢hopMmy. [Tocne ocTykeHns MOKHO CHOBa
HarpeTh TOT 00pa3en W CHOBa M3MEHHUTH ero (opmy. [laHHBIE SKCIIEpUMEHTa CPaBHUTE C
JTaHHBIMU TabnuIel 1 «Pacno3HaBaHUE MIIacTMACC).
Onwvim_ 2. Kycodek oOpasma IUIacTMAacChl BHECHTE THUTEIbHBIMU MIUIIAMHA B TUIaMsI
criuptoBku. Korna o6paserr 3aroputcsi, BBIHBTE €T0 U3 IJIAMEHH U TIOJIEPKUTE HaJl )KECTIHON
wactuHoi. IIpogomxkaer nu oH ropets BHe mamenu? Kakum miamenem roput? Iloracute
TIaMsi, €CJIM OOMIIBHO BBIJIEsIeTCS KOMoTh. CBOM HAOIIOACHHS CBEPHTE C TaHHBIMH TAOJIUIIBI
1 «Pacrio3HaBaHue miacTMacey.
OtuéT 0 mponesanHoii padore

Ne o6pasua | Buemnuii Bun | OtHomeHue k- | Xapakrep HasBanne CrtpykTypHOE
IJIACMACCHI HarpeBaHuIo rOpeHus IUTACTMACCHl | 3BEHO
IUIACTMACCHI

Il. Pacno3nasanue 6010kon
B nakeTax 1ot HOMepaM# HaXOSTCS BOJIOKHA: XJI0MIATOOYMaXKHOE, MIEPCTIHOE, alleTaTHOE,
KalpoOHOBOE, JIABCAH.
AHanu3 BOJIOKHA WM 00pa3lla TKaHM HAYMHAIOT C UCHBITaHUS NMyTEéM cxuranus. [Tydox
BOJIOKHA TUTEJIbHBIMU LIUMIIAMH BHECUTE B TuiaMs. Kak Tonbpko OH 3aroputcs, yoepure ero
U3 IUIAMEHW W TIIATETbHO paccMOTpHUTe. EciM BOJOKHO IepecTaHeT roperh, ero CHOBa
3akuraroT. [Ipu 3ToM HEOOXOAMMO MPOCTIEAUTD: a) C KAKOW CKOPOCTHIO TPOUCXOUT TOPEHHE,
0) 3amax MPOAYKTOB Pa3JIOKEHUS, B) XapaKTep OCTaTKa MOCJIC TOPEHUS.
CaepbTe cBOM HaOMIOACHHS ¢ Ta0nwuiei 2. «Pacmo3HaBaHre BOJIOKOH» U 3aIOJTHUTE OTYET O
poJieslaHHOM pabdoTe.



OtuéT 0 npoaenanHoi padore

Ne o6pazma
BOJIOKHA

Xapakrep ropeHus.

HazBaunue BoinokHa

CtpyKTypHOE 3BEHO
BOJIOKHA

[Tpu 3anoaHeHUH TAOIUI] MOYKHO HCIIOJIb30BaTh IHTEPHET - pecypChl
Taoauna 2. «PacnosHaBanue BOJIOKOH»

BoJiokHO Cxuranme
XJI01IOK I'opuTt 6BICTpO € 3anmaxom xokéHOU Oymaru. [Toce ropenus
OCTAETCsl CEPBIN MENel.
[IepcTh I'oput MeuieHHO ¢ 3anaxoMm #KEHBIX nepbeB. [locie

ropeHust 00pa3yeTcst XpynKuil Y€pHbIN MapUK,

pacTUPAKOLIMIACS B MTOPOLIOK.

AHeTaTHOG BOJIOKHO

I'oput O6BICTPO, 00pa3yss HEXPYNKUN CHEKIINUNUCS TEMHO-
Oypblif mapuk. BHe miamMeHu ropeHre nocTeneHHo

IPEKPAILACTCS.
Kanpon [TnaButcs, 06pa3yst TBEPIbII OJIECTAIUN TAPUK TEMHOTO
uBera. [Ipu ropeHnn pacnpocTpaHseTcsi HEIPUSTHBIN 3aI1ax.
JlaBcaH [InaBuTcs, 3aT€M rOPUT KONTSIIKUM IUIAMEHEM C
00pa3oBaHNEM TEMHOI'O TBEPAOT0 OJIECTSIEro apHKa.
Hutpon I'opurt, 06pa3ys TEMHBII PHIXJIBIA HEOIECTAIINA MIAPHIK.

Taoauua 1 «PacmosHaBaHue MJIacTMAace»

HasBanue njaacMmacchbl

OTHoOlIEeHHE K
HarpeBaHUIO

Xapakrep ropeHus

IHomm>THiaen

Pazmsargaercss — MOXKHO
BBITAHYTb HUTD.

Toput cuHeBaThIM
IUIAMEHEM, PaCIIPOCTPAHSIS
cnabblil 3anax ropsiero
napaduna. [Ipu ropennn
OT/EIISIOTCS Karui. Bae
TUTAMEHH TIPOJI0JIKALT
TOpPETh.

[TonMBUHUIXTOPUA(TTOIUXIIOPBUHII)

Pazmsirqaercs mpu 60-
70°C, Berme 110-120°C
paszmiaraercsi.

lNoput xonTammum
miaMmeHneMm. BHe miameHu
HE TOpPHUT.

[Tonuctupon

Pasmsaruaercs — nerko
BBITSITUBAIOTCSA HUTH.

lNoput xonTamumum
IJIaMEHEM, PACTIPOCTPAHSIS
cnenuduyueckuit 3amax. Bue
IJIaMEHU TTPOJIOJIKAET
TOPETh.

[Tonumerunmerakpunat
(opr. cTekio)

Pazmsaruaercs.

Toput kEnThIM IIIAMEHEM,
C CMHEH KallMOH y Kpaes, ¢
XapaKTEPHBbIM
MIOTPECKNBAHUEM,
pacIpocTpaHss pe3Kuu
3anax.

Hemnynonn

Pazmaraercs.

I'oput o4yens ObICTpO,
OCTaBJISAS CIIE/IbI 30JIBL.

denonpopMabaeTUAHbIE
IJ1aCTMAChl

Paznaraercs npu cuiibHOM
HarpeBaHuu

3aropaertcst ¢ TpyAOoM, IpH
TOpeHUH 00yrInuBaeTcs,
pacrpocTpaHsis pe3KHii
3anax (enona. Bae




IIJ1aMC€HH ITOCTCIICHHO
TaCHCT, HC PasMAT4YacCTCH.

KPUTEPWM OLIEHKHW BBIIIOJTHEHHBIX 3A TAHUI

Buna pador Kpurepum ouenkn Bbanabl

3ajaHde  BBIIOJIHEHO IOJHOCTBIO € OTIMYHBIM
Brimonnenue 3aianust | kKa4ecTBOM ~ OpOpPMIICHHS — OTYeTa,  palMOHAIbHBIM 5
UCIIO0JIb30BaHUEM BpPEMEHHU, CaMOCTOSITEJIbHBIM
IJIJAHUPOBAHUEM U OPraHU3aLUCH.
3agaHue BBIIOJIHEHO C HE3HAYUTEIbHBIMU HEJIOUETAMU,
Xopoiee KayecTBo o(OpMIICHUS OTYeTa, COOJIIO/ICHUE
OTBEJICHHOTO Ha BBIIIOJHEHHUE 3aJaHMsl BPEMEHH, 4
CaMOCTOSITENIbHOE ~ TUIAHUPOBAaHHE U BBIMOJIHEHHUE
3aJlaHUs IPH HECYILIECTBEHHOM OMOIIM IpenojaBaTessl.
Y I0BIETBOPUTEIEHOE BBIOJHEHHUE 33/1aHUS, MOMOIIb
npenojaBaTenass B IJAaHUPOBAHUM U BBINOJIHEHUU
3aJaHusl, OTHENbHbIE OMMOKM W HETOYHOCTH B 3
dbopmynupoBkax, 0pOpMIIEHUH OTYETA,
HapyIICHHs B OPraHU3allui U TUIAHUPOBAHUU PAOOTHI.
HeynoBneTBopuTenbHOE — BBINOJHEHUE  3aJaHus, C
rpyObIMU OLIMOKaMH B OTYETE U 3aluTe paboThl, Oe3
COOJIIOJIEHHsI, OTBEJCHHOTO Ha BBINOJIHEHHE 3aJaHMs 2
BpPEMEHU, HEYMEHHE CAaMOCTOSTEIIbHO OPTaHU30BBIBATD U
IUIAHUPOBATh paldoTy.
Beinonnenue 3aianus | 3ajaHue BBIIOJIHEHO BO BpeMs KOHCYJIbTAllUH, MO3XKeE
C HapyIICHUSIMHU YCTAHOBJICHHOTO CPOKa OIICHWBACTCS 10 aHAJIOTUYHBIM 3
CPOKOB CaYH. KPUTEPHSIM.
1. CIIMCOK UCTOYHUKOB UH®OPMAILIUMN:
OcHOBHBIC HCTOYHHMKH:
1. ]I Knopyc ObC IlycroBanosa JI.M., Hukanoposa W.E. Xumus. Yue6nuk 2014 r
2. Tabpuensn O.C., OctpoymoB WN.I'. Xumwus. YueObHuk mins mpodeccuil u crenuanbHOCTEH
TexHuueckoro npoduis", M., U3natensckuii nentp «Axagemusi», 2013 r
JlonoJiHUTeIbHbIEe HCTOYHUKH:
2. Tabpuensn O.C., OctpoymoB WN.I'. Xumwus. YueOHHK i mpodeccuil W crenuaibHOCTEH
couuanbHO-ryMaHuTapHoro npoduis", M., M3natensckuit nentp «Akagemus», 2013 r
3. T'abpuensa O.C., OcrpoymoB WN.I'. Xumusa. YueOHHK Ui mpodeccHii W CrenuaaIbHOCTEH
ecTecTBEHHOHay4yHoro npodumns", M., M3natensckuit neHTp «Akanemus», 2013 r
HNHuTepHer pecypcsl
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www.uchebnaja-literatura.net

http://www.chemnet./ (caiiT xumpaxa MI'Y)

http://www.alhimik.ru/ (Bce o xumumn)

http://hemi.wallst.ru/(o6pa3zoBaTeabHbIN CalT TSI IIKOJBHUKOB)
http://college,ru/chemistry (3;1eKTpOHHBIN Y4€OHUK IO XUMHH )
http://www.chemistry.ssu.samara.ru/ (opranuyecKast X uMHsl)
http://elementy.ru/ (xumust oJje3Has 1 UHTEPECHAs )
http://chemical.krsnet.ru/chemiinter.htm#4 (0630p HHTEPHET-PECYPCOB IO XUMUHU
http://tmn.fio.ru/works/72x/305/00main.htm (ieiouHbie MeTaLIIbI)
http://www.abcreferats.ru/chemistry/index.html (pedepatsr mo xumrm)
http://grokhovs.chat.ru/chemhist.html,http://www.chem.msu.su/zorkii/istkhim/
materials.htm (sctopust Xumum)

http://all-met.narod.ru/ (3anumarenbHast XuMusi, BCE O METaJIax)
http://home.uic.tula.ru/"zanchem/index.htm (3anumarespHas Xumus)
http://tasks.ceemat.ru/dir/124/(onumnuaaHble 33791 IO XUMUH)

http://www.hemi.nsu.ru/(siekTpoHHbiii yueOHHUK 110 Xumuu A.B. ManyiinoBa)
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