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BBenenue

[lenp mpenogaBaHus OPraHMYECKOW XUMUM CTyAeHTam crnenuainbHocTi 04.03.01
Xumusi — cOpMHUpPOBATH 3HAHUS OO0 OCHOBHBIX TMOJOXEHUSAX TECOPUU CTPOCHUS
OPraHUYeCKUX COCJAUHEHHH, JJIEKTPOHHBIX NPEACTABICHUSIX B OpPraHUYECKOU
XUMUU, B3aUMOCBSI3U CTPOCHUSI U PEAKIMOHHOMW CIOCOOHOCTH OPraHUYEeCKUX
COCIMHEHUM, BAXHEUIIMX XUMHUYECKMX CBOMCTBAX OCHOBHBIX  KJIACCOB
OPraHUYECKUX COCITUHECHUN.

bonbiioe BHUMaHWE Hapsay C TEOPETUYECKHM PACCMOTPEHHEM MaTepHaia
yaensieTcs 1adopaTopHbIM paboTaM.

[enbto n1abopaTopHBIX pabOT SBISETCS O3HAKOMIICHHE CTYACHTOB Ha MPAaKTUKE C
XapakTEPHbIMU PEAKLMSAMH PA3TUYHBIX KJIACCOB OPTraHMYECKUX COEAUHEHUN U C
WHJVUBUAYabHBIMH  OCOOCHHOCTSIMH ~ HMX  BaXKHEWIIUX  TPEACTaBUTEICH.
OO6pamiaercss BHUMaHHe Ha (PU3MYECKHE CBOMCTBA OPraHMYECKHUX COCTUHEHMI:
pPacTBOPUMOCTb, TOPIOYECTh, XapaKTep miaMeHu u aAp. CTyaeHTaM MpeniararoTcs
OMBITBbI, KOTOPHIE JEMOHCTPUPYIOT MPAKTUYECKU BAXKHBIE XHUMHUYECKHUE CBOWCTBA
M3y4aeMBbIX BEIIECTB.

Hapsiny ¢ Oonbmimm HaOOpoM Ka4eCTBEHHBIX OMBITOB, MPHU BHITTOJTHEHUH KOTOPBIX
CTYJICHT JOJKEH OOHApY>KUTh BEHIECTBO MO XapaKTepPHOMY 3amaxy, OKpacke,
BBITIAJICHUIO OCAJKa U JIp., B MPAKTUKyMe MPUBOASATCA pabOThl MO MUKPOCUHTE3Y,
MPY BBINOJIHEHUU KOTOPBIX CTYJIEHTHl 3HAKOMSTCS C Pa3JIMYHBIMU METOAAMHU
UCCIIEJIOBAHUSI, a TakXKe CO CIOCcoO0aMU BBIJCICHUS M OYUCTKU OPraHUYECKHUX
BEIIIECTB.

B xoze BbionaHeHUs 1abOpaTOpHBIX pPabOT NPEAYCMOTPEHO O3HAKOMIICHUE
CTYJICHTOB C COBPEMEHHBIMHM METOaMU aHAJIN3a U UICHTU(DUKAIIUNA OPTaHUYECKUX

coenuHenuii (xpomatorpadus, UK-, YO- u AMP-cniektpoB).



IIpaBusia padoThl B J1a00pPaTOPHH OPraHUYEeCKOM XUMHHU

1. Bo Bpems paboThl B nabopaTopuu COONIOAANWTE YHUCTOTY, THUILIHUHY, MOPSJIOK,
TOYHOCTb U MIPAaBHJIa TEXHUKH 0€30MacCHOCTH.

becriopsiiouHOCTh, TMOCHEMIHOCTh WJIM HEPALNUIMBOCTH YacTO MPHUBOIAT K
MOBTOPEHHIO pPabOTBl M JaXXe K HECUaCTHBIM CIydasM C  TsDKEIbIMU
MOCTICICTBHSIMH.

2. Tlepen HauanoMm paboTHI B 1a0OPATOPUU CTYACHT 00513aH CAaTh BCTYMUTEIbHBIN
KOJUTOKBUYM TI0 TIpaBUJIaM pabOThl U TEXHUKE 0€30MacHOCTH.

3. O3HaKOMHUBLIMCh C TEXHMKOH O€30MacHOCTH, CTYIEHT pacHUCBhIBaeTCs B
KypHaJse NpernoaaBaTeis U MoIy4aeT CUHTES.

4. CTy1eHT IpUCTYIAET K BHIMOJIHEHUIO CUHTE3a TOJIBKO MOCIIE TOrO KaK:

a) XOpOULIO W3YYUT METOAWKY CHHTE3a M YETKO YSCHUT, IJISi Yero MPOBOAUTCA
Kakas omnepanus (110 BO3MOXHOCTH BCE BBIPA3HUTh B BUIC XUMHUECKUX PEAKIIAN);
0) obopMUT TaGOPATOPHBIH )KypHAJI CTPOTO O ONPEIEIEHHOMY 00pasIly;

B) moOeceayeT C TNpernojaBaTesieM IO TEOPUM CHUHTE3a UM METOJIHMKE €ro
MIPOBEICHUS,

r) codepeT npubdop U MOKAXKET MPENoJaBaTENIO;

) BBHIMWIIET PEaKTHBBI HA  CHEHUAIBLHOM  TpeOOBAaHWUHW, IOANMHCAHHOM
MIPEenoaBaTeseM;

€) MUHEpaJbHBIE KHCIOTH, aMMHAaK, COAa, MIEJIOYM W UX pacTBOPHl HE
BEITUCHIBAIOTCS. OHM HaXOMATCS HA MOJIKAX WIIN MO TATOM.

5. llomydyeHHBIM TPOAYKT CTYAEHT TUIATEJIBHO OYHUIIAET [EPETrOHKOM,
MEPEKPUCTAILIN3ANMEN UM BO3TOHKOM.

6. Onpenenser ero ¢usnueckue KoHCTaHThl (Tkun. wiau Trul) B NPUCYTCTBUU
MpenoaBaTess.

7. Ilpenapar ciaer npenogaBaTesto, YTO pETrUCTPUPYETCS B )KYpPHAJIE.

8. B mpouecce BbImonHEeHUs pabOTHl CTYJEHT OTBEYaeT Ha KOHTPOJIbHBIE BOMPOCHI
0 TEOPUU CHUHTE3a, OTBET Ha KOTOpbIE CHAET MPENnojaBaTeNl0 BMECTE C

IOy YEHHBIM ITPOAYKTOM.



9. llocne BBIIOTHEHUS MPOrpaMMbl MO MPAKTUKYMY CTYJICHT CHAET 3a4€T IO
MPOJICJIaHHBIM pabOTaM U MOTYYaeT TeMY KypCOBOW pabOTHl.

10. Jlns BblonHEHUsT pabOT KaXIbIM CTYJEHT Moiy4yaeT paboyee MecTo,
OCHAIEHHOE XONOAUIbHUKOM JInOuxa, nankaMu. Koiblamu, 1 Habop Mocyabl.

[IpuMmeyanue: KaTCTOPHUYCCKH 3alpCIIacTCA CHUMATh HIJIAHTU KaK C XOJIOJAHWJIbHUKA,

TaK U C KpaHa.
11. Henocraromiyro s BBINOTHEHUS pPalOOThl MOCYAY CTYIAEHT IMOIYy4arT Y
nabopaHTOB (O] CTyICHYECKUM OUIIeT).

12. CryneHT MarepuasbHO OTBEYAET 3a NOJNYy4YEeHHYK nocyay. llo oxoHuaHum
MpakTUKyMa OH OOsi3aH MOJHOCTHbIO BEpHYTH €€ JabopaHTam. B3zamen paszoutoii
nocyJpl HEOOXOIMMO MNPUOOPECTH PAaBHOLEHHYIO €H, IMOJIy4HB CIHCOK Y
MpenoaBaTess.

13. CTyieHT IOJKEeH MPUHECTH B Ta0OPaTOPHIO:

a) XaJar;

0) MbLIO, MOJOTEHIIE JJISl PYK U TPSIIKU JJI CTOJA;

B) HOXKHUIIbI, CKAJIbIIEIIb WIIN ITATENb;

T') CIIMYKH,

14. He pexoMmeHayeTCH:

a) CTaBUTh CETKH MOJ TAPOBUKHU U OaHU;
0) wu3MepsATh Temneparypy OaHb XUMUYECKHMMHM TEPMOMETPAMH, JJIsi YEro
MOJIb3YIOTCS] TEXHUUECKUMH.

15. 3anpemaercs:

a) YXOIHUTh U3 Naboparopuu 0e3 pa3pelieHus npenoaaBaTens;

0) 3aHUMATBCSl B JTAOOPATOPUHU MOCTOPOHHEN PabOTOM (YTEHHE XYJ0KECTBEHHOM
JTUTEpaTyphl, BHITOIHEHUE JJOMAITHUX 3aJJaHUM M0 IPYTUM NpeaMeTaM U T.11.);

B) IPUXOJHUTH B JIAOOPATOPHUIO TOCTOPOHHHUM JIULIAM;

16. CryneHt, mnpomyCTUBIIMK J1aDOpaTOpHOE 3aHATHE WJIM OMO3/aBIIHMA,
JIOMyCKaeTcsl B JIaDOPAaTOPHIO TOJBKO MO Pa3pelieHUIO IeKaHaTa.

17. O0s13aHHOCTH JIEKYPHOTO:




a) CJIeIWTh 3a YHUCTOTOM B J1IAOOpaTOpHM: CIEAUTH 32 MOPAJKOM y BECOB, Y
PaKOBHH, B MPOXOAaX MEXIY CTOJIaMU U Ha pabo4nX MeCTax;
0) mocje OKOHYaHUS 3aHATHH c1aTh paboyne MecTa MOJArPYIIbl Ja0OpaHTY.
OcHOBHBIE IPABUJIA TEXHUKH 0€30MIACHOCTH
Bce cryaenTthl mepen Haudanmom paboT B J1abopaToOpusX OPraHUYECKOW XUMUH
00s13aHbl 03HAKOMUTHCSI C HACTOSIIECH MHCTPYKIMEH MO TEXHUKE OE30MaCHOCTU, U
nociie Oecenbl € NpPENoAaBaTENeM paclmucaThCs B JKypHaje O MPOHJAEHHOM
MHCTPYKTa)ke. 3HAYUTEIbHAsI 4acTh pabOT B J1aOOpaTOPUU OPraHUYECKON XUMUHU
CBS3aHA C YHOTPeOJEHHWEM TOPIOYUX, B3PHIBUATHIX BEIIECTB;, IOATOMY, BO
n30eXaHUe HECUYACTHBIX CIIydaeB, HEOOXOJWMO OYE€Hb TOYHO BBINOJHSATH BCE
npaBuiia padoThl U COOTIOATh HEOOXOIUMbIE MEPHI MPETOCTOPOKHOCTH.

KaTeropuuecku 3anpeuniaercs:

a) MPUHUMATh MHUILY B JIaDOPATOPHSIX;

0) KypuTh BO BCEX MMOMEUIEHUAX Kadeapsl;

B) IUTh BOAY B 1a0OpaTOpPUU U3 XUMUYECKOM MOCYAbL;

r) NpoOOBaTh XUMHUUYECKHE BEIIECTBA HA BKYC;

1) paboTaTh 6€3 XaaaToB;

€) OCTaBJIATh 0€3 MPUCMOTpa ACHCTBYIOLIME TPUOOPHI, annapaThl U 32X KEHHbIE
TOPEJIKY;

) OCTaBJISATh OTKPBITHIMU BPEIHbBIE BELIECTBA U XPAHUTh B CTOJIE BEIllleCTBa O€3

COOTBETCTBYIOLIECH HAJIIIUCH;

MepsbI IpegoCTOPOKHOCTH NPU padoTe ¢ eAKUMHU U SA0BUTHIMHU BellleCTBAMU
1. PaGoThl C SIIOBUTBHIMH, CIE30TOYMBBIMHM WM Pa3apa)kalolllMMH BEIIECTBAMHU
(x7op, OpoM, XJIOPUCTBHIM U OPOMHUCTHIA aTFOMUHUN, OKUCIBI a30Ta, IUAHUCTHIN
BOJIOPOJl, TUMETWICYIb(AT U 1p.) HEOOXOJUMO MPOBOAUTH MOJ TATOM U CTaBUTh
COOTBETCTBYIOIIME MOTJIOTUTENH JJIsi BBIACTSIOMIMXCS Ta30B. Bo BpeMs paboThI
CTBOPKH BBITSKHBIX IIKaOB JepkaT OMYIICHHBIMHU, OCTaBIsAsl MPOCBET s

IIPHUTOKA BO31yXa.



2. Ilepen pazbopkoii mpubopa, B KOTOPOM COAEPKAJICS STOBUTHIN Ta3, MOCIEAHUIN
HE00XOIMMO BBITECHUTH U3 IPUOOpa BOJOW MU BO3AYXOM.

3. MbITbe MOCYIbI U3-TIOA SOBUTHIX, CIE30TOUYMBBIX WIN pa3Ipa)xarolluX BELIECTB
HE00XOIUMO MPOU3BOAUTH TAKKE O] TATOM.

4. OTpaboTaHHbIE €KHE KUJKOCTH (KUCIOTHI, IIEIOYH, CMOJIbI) CIEAYET CIUBAThH B
CHeUalbHbIE CKIISIHKU C COOTBETCTBYIOLIEH HAMUCHIO, CTOSIINE MO/ TATOM.

5. 3menbueHue BellecTBa, JAOIEro €AKYI0 WU S0BUTYIO MbUIb, IPOBOAUTH MO
TATOW C MPUMEHEHUEM 3allUTHBIX OYKOB.

6. Ilpu uM3MenbuUeHUH TBEPAOrO €JIKOr0 HaTpa HEOOXOJUMO HAJIEeTh PE3UHOBBIN
(bapTyk M pe3uHOBble mnepyaTku. M3MmenpueHue npousBoauTh B (apdhopoBoi
CTYIIKE, 3aKPBITOW CBEPXY MOJIOTEHLEM.

7. PacTBOpeHue 111e5104€el MPOU3BOAUTE TOJIBKO B (hap(OpOBBIX CTaKaHAX.

8. Ilpu pa30aBiieHUH KOHLIEHTPUPOBAHHON CEPHOUM KHCIOTHI CIETYyET HEOOIbITMMU
MOPLUUAMU NPUIUBATH KUCIIOTY B BOJY, @ HE HA00OpOT.

9. PazbaBineHue KOHIEHTPUPOBAHHOW CEPHOM  KHUCIOTHI  A30THOM,  JJIs
MPUTOTOBJICHHUSI HUTPYIOLLEH CMECH CIIEYEeT NPOU3BOJUTh TOJIBKO B TOHKOCTEHHOM

unu dhapdopoBoitl mocye.

MepsblI IpegoCTOPOKHOCTH NIPU padore ¢ OpoMoOM
1. PaGory ¢ OpoMOM MIpPOW3BOAMTH TOJIBKO B BBITSKHOM IIKady, B PE3UHOBBIX
nepyatkax psAOM C YalllKoW, HANOJHEHHOM amMmuakoM. JlBepusl mikaga
HEO00XOIUMO OMYCTUTh, OCTABUB OTBEPCTHE TOIBKO AJIA PYK.
2. HanuBate OpoM cieayer ¢ OOJbLION OCTOPOKHOCTHIO, 3apaHee OTMETHUB Ha
MEH3ypKe OyMaKHOM HakJIeHKoW HykHOoe KonnyecTBo. CKISIHKY ¢ OpomMom
HEOOXOJUMO JIep>KaTh TaK, YTOOBI TOPJIBIIIKO OBLIO HAMpaBieHO OT ceOs. UToOwI
CTEKarolllie Kary Opoma He Monajlv Ha PYKH, CKISTHKY HEOOXOIMMO JiepkKaTh 3a
BEPXHIOIO YaCTh U HU B KOEM CIIy4yae He MOJJEPKUBATh CHHU3Y.
3. Ilepen nepenuBaHueM OpoMa U3 MEH3YPKHU B KarelbHYI0 BOPOHKY HEOOXOAUMO

CMa3aTh Ba3eJIMHOM KpaH U MPOBEPUTH 2(PUPOM, UTO OH HE MPOTEKAET.



4. Tlpu nonafganuu OpoMa Ha KOXKY CJIElyeT HEMEAJIEHHO OOMBITh TOCTpaJaBIliee
MeCTO OONBIIUM KOJMYECTBOM BOJIBI U3-110J KpaHa.

5. Ilpu nmonagaHuu mapoB Opoma B JIbIXAaTEJIbHBIE MyTH PEKOMEHAYETCS MOHI0XAaTh
aMMMaK, CIIMPT, IOCJIE YErO0 HEMENJICHHO BBIMTH HA YJUWIY JbIIIATh CBEXKHAM

BO3YXOM.

Meps! IpeAO0CTOPOKHOCTH NPH PadoTe ¢ METAIMYECKUM KaJlueM M HATpHeM
[Ipu pabGote ¢ METAJUIMUECKUM KaJlMeEM U HATPUEM HAJIeBATE 3aIllIMTHBIE OUKH.

1. Metannuueckuil Kajauil 1 HaTpUi cleayeT XpaHUTh C OOJIBIIONH OCTOPOKHOCTHIO.
ComnpuKOCHOBEHME KaJIMs M HATPUS KaK C BOJOMW, TaK U BOASHBIM IIAPOM HIIH JIbJIOM
MOXKET BBI3BATh MTOXKap.

Henp3s JOITyCKaTh CONPHUKOCHOBEHUS METAUIMYECKOTO  HATpUs c
raJoreHONpPOU3BOJHBIMH, TaK KaK MOXKET IIPOU30MTH B3PbIB.

2. Harpuii win kanuii He0OXOAMMO XPAHHUTh IO CIOEM KEPOCHHA MJIM KCHUJIONA B
TOJICTOCTEHHOM OaHKe, 3aKpbhITOM KOPKOBOM MPOOKON (HM B KOEM CiIydae HEeJb3si
3aKpbIBaTh MPUTEPTON CTEKJIIHHON MTPOOKOIA).

3. Henb3s Opath HaTpUil WK Kaduil pyKamu, a TOJbKO NMUHLUETOM, HIUIIAMU WIN
CKaJIbIICIIEM.

4. Pa3pe3aTh WIENOYHBIE METAJUIBI CIEAYET TOJIBKO Ha CyXOW (PHIBTPOBAIBHOU
OyMare HO’)KOM, CMOYEHHBIM KEPOCHHOM.

5. OrBemnBaTh Kajauid WIM HaTpuid HAJ0 B CyXOM KEpPOCHHE, KCHWJIOJIE WU
abcomoTHOM 3dupe B papdhopoBoi yaIke.

6. OuncTKy MeTajia OT KOPKH U pe3aHue Ha KyCKH CIEAYET NPOU3BOANTH BAJIU OT
Apyrux paloTaromux B J1a0OpaTOpUM M BJIajdud OT NPUOOPOB C JIEUCTBYIOIIUMH
XOJIOJUIBHUKAMM WJIA BOAOCTPYMHBIMM HAacocaMH BO HU30€XaHUE NONaJaHus
BOJIBI.

7. Henb3s ocTaBIsATh OOPE3KU HATPUS WIIM KaJMs JIEKATh HA CTOJIE OTKPBITHIMU WU
OpocaTh B paKOBUHBI U MYCOPHBIE SIIUKU.

8. OOpe3Ku WIM HEroJHble KyCOUKHM HATPHUS WIM KaJIHs JOJKHBI XPAHUTBCS MOJ

CJIOEM KEpOCHHA WJIK KCUJIOJa B OaHKaX, 3aKPBITHIX KOPKOBBIMH NMPOOKaMHU.



9. He3HauuTenbHbIE KOJIWYECTBA HATPUs WIM Kajius, OCTaBLIMECS MOCJE peakuuu
VI MPUCTABUIME KO JHY KOJOBI, CI€AyeT YHUUTOXKUTh PACTBOPEHUEM B OOJIBIIOM
KOJIMYECTBE CIMPTA, IPUIMBASL €r0 Cpa3y CTOJIBKO, YTOOBI OCTATKH MeTajlia ObUIH
MOJIHOCTBIO MOKPBITHI.

10. Peakuuio ¢ METAIMYECKUM KAJIIMEM WJIM HATPUEM CIIEAYET MPOBOJUTH TOJIBKO
Ha BO3JIYLIHOM, MECYaHO! WU MacIsiHOU OaHe.

11. IIpu pabore ¢ METAIIMYECKUM HATPUEM WM KalheM B KoJI0e ¢ OOpaTHBIM
XOJOJUIBHUKOM CJEAYyeT YyNalsTh KalejlbKH BOJbI, 0Opa3oBaBIIMecs Ha My(dre

XOJOJUIBbHUKA, PUIBTPOBATBHON OyMaroi WM TPAMOYKOM.

Mepbl IPeA0CTOPOKHOCTH NMPHU PadoTe € JerKOBOCINIAM HAIOIMIUMHUCH
BellleCTBAMM

1. HeobxomuMo mNOMHUTH, 4YTO JerKoBocIulameHstonumecs kuakoctu (JIBXK)
(Oen3un, OeH3omn, cnupThl, F3QUp, NETPOICHHBIA 3(Up, CEPOYrIEPO]]) OMACHBI HE
TOJIBKO M3-3a JIETKOW BOCIUIAMEHSIEMOCTH, HO MPHU ONPENEJIECHHON KOHIIEHTPALUU
MapOB 3TUX BEUIECTB OHU CTAHOBATCS B3PHIBOOIIACHBIMHU.
2. Ilpu pabore ¢ JErKOBOCIUIAMEHSIONIMMUCA BEIIECTBAMH HEOOXOAUMO
COOIOAATh CIEAYIOLIUE MTPETOCTOPOKHOCTH:
a) HeJb3sl XpaHUTh Ha CTOJie KOJOBI, CKJISHKH C 3dupoM, OEH30JI0M,
cepoyraepoaom u apyrumu JIBXK.
0) nHarpesanue JIBX crnenyer nmpousBOAUTH B KPYTJIOJOHHON KoJO€e ¢ 0OpaTHBIM
XOJIOAWILHUKOM Ha BOJSHOM, IIECUYaHOM, MAaCISHON OaHIX;
B) neperonky JIBXX Henb3si mpoBOAWTH HM Ha OTKPBITOM OTHE, HU Ha CETKE, a
cleAyeT NPOU3BOAUTH TAKKE HA BOMASHOM, MACIISHOW, MecuaHou OaHsX, cieas 3a
TeM, YTOOBI BCE€ MPOOKHU OBLIN XOPOLIO MOAOTHAHBI.
[leperonnas konba I0OMKHA OBITh MPUCOEAUHEHA C TOMOIIBIO XOPOIIEH MPOOKHU K
JUIMHHOMY HUCXOJSIIEMY XOJIOAWIBHHKY.
Bo wuzbexanue wucnapeHus JeTyded JKUAKOCTH W3 JUCTWIIATA B KadecTBe

MpUEMHUKAa PEKOMEHJyeTcsl OparTh mHeperoHHyr konlOy Bropma, Ha 0OTBOIHYIO



TpyOKy KOTOpOW HaJAEeBalOT KAayuyyKOBYH0 TpyOKy U OINYCKalOT €€ B
KaHAIU3ALUUOHHBIA OTBOJ.
Ilapet a¢upa u cepoyriepona "crenarcs" O MOBEPXHOCTH CTOJA U MOTYT

BOCIUIAMCHATHCA HAa 3HAYUTCIBHOM pAaCCTOAHHUU OT MECTa O6pa30BaHI/IH.

Mepsbli 00pb0bI ¢ BOSHUKIIAM MOKAPOM
I. Ilpy BO3HMKHOBEHMHM TOXKapa CIEAYET HEMEJJECHHO NOTacUTh BCE TOPEIKH;
BBIKJIFOUUTH AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI U YOpaTh FOPIOYME U B3phIBYATHIC
BEILIECTBA.
2. IlpexkpatuTh OOCTYI BO3AYyXa K OTHIO, JIJIS YETO 3aChIIaTh O4Yar moxapa mecKkoM,
KOTOPBIM MMEETCS B METAUIMYECKUX IUIMHApaX B KaXAOW JlabopaTopuu, WIH
HAaOpPOCUTH Ha TOPSINI NPpUOOp MIIOTHOE CYKOHHOE O/IESLIO.
[Tpu GomnpiioM moxape NPUMEHUTH YTICKUCIOTHBINA OTHETYIIUTEb.

Henp3s 3aaMBaTh BOJAOM TOPSIIHUE CMECH, KOTOPBIC COACPXKAT METAUIMYCCKHUU

HAaTpuM, Kaluid WU BeEUIeCcTBa, HE cMelMBaromuecs ¢ Bojaou (3dup, OeHzon,

O0emsuH u Ap.). Hemp3s TymmTh TOpsIIHe CMecH, COAepKalue MeTaUTMYeCKUn
HATpUH WM KadWid YeTHIPEXXJOPUCTBIM YTJIEPOAOM, a TaKkKe IEHHBIM
OTHETYIIUTEJIEM.

3. Ilpu 3aropanuu pacTBOpUTENsE B KOJIOE HEOOXOIMMO TYUIUTh €ro, 3aKpbIB
OTBEpPCTHE KEPAMUYECKOM MIIUTKOM, acOECTOBOI CETKOM U T. J., YTOOBI IPEKPATUTH
JOCTYT BO3yXa.

4. Tlpm 3aropaHuM OCKIbl HA YEIOBEKE HE cleAyeT OeraTh MmO KOMHaTe (BO
n30exaHue pas3lyBaHUs IUIAMEHH), HEOOXOAUMO HEMEIJIEHHO HAaOpOCUTh OZEsI0,
XajaT, MUIKaK, 9YTOObI MPEKPATUTh JOCTYIl BO3AyXa K 3aropeBlIeHCs M OOMIHHO

HOJUTH BOIOM.

MepbI Npea0CTOPOKHOCTH NPHU PadoTe €O PTYThIO
B nabGoparopuu CTyaeHTbl pabOTalOT C PTYTHBIMHM TEPMOMETpaMU H
BaKyyMMeETpaMu, HEOCTOPOKHOE 00palieHue ¢ KOTOPbIMU MPUBOAUT K UX TIOJIOMKE
U 3arpsi3HEHHI0 aTMOoc(epbl 1adopaTopuu NapaMH pTYTH.
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Pryts uypesBbryaiiHO spoBura. HecmoTps Ha Maiayr JIETy4ecTb, OTPaBIICHUSA
MIPOUCXOJAT IMOYTH UCKIIFOYUTEIBHO BCIEACTBUE BABIXaHUS €€ TIapPOB.

IIppu pTyTHBIX OTpPABIECHUSAX [OPAXKAIOTCA OpraHbl IHIIEBAPEHUSA, IOYKH,
LEHTpaJibHasl HEpBHasg cucTteMa, cepaue. PTyTh o0iagaer KymyJsSTHUBHBIM
JNEUCTBUEM W HAKAIUIMBAETCS B OpraHU3ME, BbBI3BIBAS TSKEIOE XPOHUYECKOE
oTpaBieHue. BcenenctBue Bcero 3Toro co pryThi0 HEOOXOAMMO paboTaTh OYEHb
OCTOPOXHO, YTOOBI HE 3apakaTh BO3AYX J1a0OPATOPUU U HE JIBIIATH €€ MapaMu.

B cayyae mnonoMku mnpubopa, coaepiKaumero pryTb, HEOOXOAUMO HPUHATH
CIIEAYIOIINE MEPBI:

1. He BbIOpachiBaTh B PAKOBMHY WM MYCOPHOE BEIpPO PTYTh, a TAKXKE YacCTU
npudopa ee coaepxaIiue.

2. Ecnu pa3OouT TEpMOMETp, HO LI€JI PTYTHBIM IIApUK, TO HEOOXOAUMO CAATh €ro
nabopaHTy.

3. Ilpu nonmaganuu PTYTH HA CTOJ WJIM TOJ €€ HEOOXOAMMO TIIATEIbHO cOOpaTh
MEJIHOW aMallbraMUpOBAaHHOM IUIACTUHKOM (B35Th y JiIabOpaHTa), CTpsIXUBas B
CTaKaH ¢ KOHLEHTPUPOBAHHOU a30THOU KUCJIOTOHU.

4. lenn Mexay KepaMMYECKMMHU IUINTKAMHU 3aChIIATh CEPOM U OCTABUTH HA CYTKHU.
5. Ilpu nonaganuu pTyTU B PEAKIIMOHHYIO CMECH, ITOCIIEIHIOIO CIEIYET OCTOPOKHO
CIIMTh, @ PTYTh PACTBOPUTH B KOHLUEHTPUPOBAHHOW Aa30THOW KHCIIOTE WU CIATh

nabopaHTy.

Meps! npeIoCcTOPO:KHOCTH NPH PadoTe €O CTEKIOM

1. TlomaBnstomiee OOJMBIIMHCTBO PabOT B J1aOOpAaTOpPUM OPraHUYECKOW XUMUU
NPOBOAUTCA B CTEKJSIHHBIX NpuOoOpax, W HEOOXOIWMO IOMHHUTH, UYTO U3-3a
HENPAaBUJIBHOW WM HEOCTOPOXXHOW pabOThl CO CTEKIOM (pe3aHbe CTEKJISTHHBIX
TpyOOK WM manovek, cOopka u pazdopka mpuUOOPOB U Mp.) MPOUCXOIUT OOIBIIOE
KOJIMYECTBO HECYACTHBIX ciiy4aeB. Hawmboree omacHbl TIOpE3bl  CTEKIIOM,
3arpsi3HEHHBIM XUMHUYECKUMU BEIIECTBAMHU.

2. Ilpu mpucoennHEHUN TIEPETOHHON KOJMOBI MK JediermMaTopa K XOJOJUIbHUKY

WIM NpU cOOpKE IPYrux NpubopoB HEOOXOAUMO MOMHUTH, YTO:
11



a) npoOKa JToKHa OBITh HA OTBOJIHOM TPYOKe, a HE B XOJIOJUIBHUKE WU KOJIOE;

0) meperoHHyto KoJi0y wiH naediermMaTop JAepxkaTh HE 3a TOpJio, a 32 OTBOJHYIO
TpyOKYy OKOJIO TPOOKHU;

B) COEAMHSS YacTh Npubopa, JAepkaTb PYKH BO3MOXKHO OJMKE K MECTy
COEJIMHEHUS.

3. Ilpu crexknoayBHBIX padoTax (BBITATUBAHUM KAMWUISPOB U Mp.) HEOOXOAUMO
Oepeub riaaza OT MEJIKUX OCKOJKOB, CTEKJISIHHBIX M IJICHOK, MOJYYarolUXCs Npu
pa3yBaHUU U PACTATMBAHUM CTEKIIA.

4. llpu paspe3aHud CTEKISTHHOM NalOYKU WIM TPyOKH, HEOOXOAUMOM JJist
COEIMHEHHUsI YacTell mpubopa, NeNarT Haape3 HAMWIBHUKOM WIIH CHElHabHBIM
HO’KOM, 3aTe€M, 3aKpbIB MECTO HaJpe3a IOJIOTEHLEM, IepenaMbIBalOT TPYOKY,
CJIETKa pacTAruBas €€ KOHIbI, IepKa pyKU KaK MOKHO OJIMKE K MECTy IIepesioma.

5. Jlnst coequneHust TpyOka ¢ MPOOKOW MM CO IIJAHTOM KOHIBI €€ HEOOXOIUMO
OIJIABUTh Ha TOPEJKE, U TMOCJIE OCTBHIBAHMS CMa3aTh BA3€JIMHOM WJIH CMOYHUTH
BooW. BeraBnss TpyOKy B MpoOKy WM B LIUJIAHT €€ CIEeAyeT AepKaTh HallbLiaMU
BO3MOXHO OJIMJKE K TOMY KOHILy, KOTOPBIA BCTaBJISE€TCSA, B MPOTUBHOM CIIydaid
JIETKO CJIOMaTh TPYOKY M MOpE3aTh PYKHU.

6. TpaBmMa BO3MOXHa TaKXe MPH MOJIOMKax NpUOOPOB BO BpeMsi pabOThI, BEIOpOCE
NpOJAyKTa M3 COCyJa, B3pbIBE M 3aropaHuu BeniecTBa. Bo wu30exaHue 3TOro
HEO00XOIUMO:

a) IPOBEPUTHh HMMEET JU COOpaHHBI MpUOOp, B KOTOPOM OyneT MHpPOUCXOIUTH
HarpeBaHue, cooOlIeHre ¢ atMoc(hepoil (MPOBEPUTHh XJIOPKAJIbLUUEBbIE TPYOKH Ha
MPOHUIIAEMOCTH), MHaUE MPUOOP MOXKET Pa30pPBaTh.

Kareropnuecku 3ampentaercsi HarpeBaTh KOJOBI, TUTOTHO 3aKVIIOPEHHBIE TTPOOKAMM.

0) TpOBEpHUTH BCE YACTH MPUOOpA U YOSAUTHCS B OTCYTCTBUU TPEIIMH U JAPYTHX
nedeKToB;

B) TIEpe]l Ha4aJiOoM HarpeBaHUs OPOCUThH B PEAKIIMOHHYIO CMECh «KUTISTHILHUKN
(KyCOYKH TOPUCTOW TJIMHBI WM JJIMHHBIE KalWUBIPbl, 3alajeHHBIE C KOHIIA,

Haxogdg1merocs Hana )KI/II[KOCTBIO) IJIs1 pPaBHOMCPHOI'O KUTICHHA.

12



Bo wu3bexanue BBIOpPOCA PEAKIIMOHHOW CMECH W3 OpruOopa, KaTeropuyeCcKu

3a1pemacTca 6DOC&TB CKUISITWIBHUKA) W aKTUBHPOBAHHBIM YIOJIb B TOPSYYIO

KHNAKOCTD.

I') HarpeBaTh PEAKLMOHHYIO CMECh WJIM PACTBOP TOJIBKO B KPYIJIOJOHHBIX KOJIOax
Ha IUIMTKaX, acOEecTOBBIX ceTkax wuiaum B Oansx (mna HarpeBanus JIBXK, Bo
n30eKaHue BO3rOpaHus UM B3pPbIBA, UCIIOJIB3YIOT JJIEKTPOIUIUTKH ).

7. Henw3da HarpeBaTh Ha IUIMTKE WM CETKE TOJCTOCTEHHBIE CTAKaHBI, KOJOBI
bynzena (cocanku), papdopoBbie CTynKH.

8. Ilpu pabore B BakyyMe cieAyeT NMPUMEHATh TOJIBKO KPYIJIOJOHHBIE KOJOBI,
konowl Knsiiizena, @aBopckoro, Bropia, emxocThio He 60see 500 mi.

Henp3a paborath B BakyyMe ¢ NPOOMpPKaMH, MIOCKOJOHHBIMM M KOHUYECKUMH
KOJI0aMH.

He nonkirodars K BAKYyMHOMY HAacOCy HarpeThlie KOJObl ¢ BEIIECTBAMH.

[Ipu paGote B Bakyyme HEOOXOIMMO HAJE€BATh 3AIUTHBIE OYKH UM MACKY.

JloBpaueOHasi IOMOIIb IIPH 0KOTax

OXOI'h TEPMUYECKHE. K 000%KE€HHOMY MECTy HEMEIJIEHHO IpPUIOXKUTh

BaTy, CMOUYCHHYIO 3THJIOBBIM CIIMPTOM HJIK PACTBOPOM IICPMaHIraHaTa KaJlus.

OXOI'M KUCJIOTHBIE

a) Ipu NONaJaHuU Ha KOXY CEPHOM, a30THOM, COJSTHOM, YKCYCHOM KUCIIOT, a TAaKKe
OKHCJIOB a30Ta HEMEJICHHO BBIMBITH MOPAXEHHOE MECTO OOJBIIUM KOJUYECTBOM
BOJIbI, a 3aTeM 5%-HBIM PacCTBOPOM THAPOKapOOHATA HATPHS,

0) mpu TOMAaJaHUM KHUCIOT, KHUCJIOTHBIX MapoOB WM Ta30B B TOJOCTh pTa
MIPOIOJIOCKATh POT BOJIOM, @ 3aTeM 5%-HbIM pacTBOPOM IMAPOKApOOHATA HATPUS;
B) MIPU MOMNAJaHUU KUCJIOT B TJIa3a UX CJIeyeT MPOMBITh ITPU MOMOIIH CTEKISTHHOTO

«rJIa3Ka» BOJOM;

OXOI'd HIEJIOYAMMU

a) IpH MOMAJaHUM HAa KOXKY TMAPOKCH]Ia HATPUS WIM KaJlus HEMEJIEHHO NMPOMBITh
MOPaKEHHOE MECTO OONBIIMM KOJIMYECTBOM BOABI, a 3aTeM 3%-HBIM pacTBOPOM

YKCYCHOM KHUCJIOTBI;
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0) npu MomajiaHuy MIEI0YeH B MOJOCTh PTa XOPOIIO MPOIMOIOCKATh POT BOJOH, a
3aTeM 3%-HbIM PACTBOPOM YKCYCHOM KHCIIOTHI;

B) MpU MOMNAaJaHMM WIEJOYe B TIJa3a HMX CIEAYeT MNPOMBITh MpPU MOMOIIH
CTEKJISIHHOIO «rja3ka» BOJOH, a 3areM 2%-HbIM pacTBOPOM OOpPHON KHUCIOTHI U
CHOBA BOJOM;

OXOI'M ®EHOJIOM

a) mpu nonagaHuu (eHona Ha KOXY OOWIBHO MNPOMBITH MOPAXKEHHOE MECTO
ATWJIOBBIM CIIUPTOM, 3aTE€M TIIULEPUHOM;
0) npu nonagaHuu (eHola B IJa3a - MPOMBITh UX C IMOMOIIBIO CTEKIJISHHOIO

«ria3ka» cupToBBIM pacTBopoM (14 r cniupra Ha 1 11 BOjbI).

OXOI'M bPOMOM

CMbITE OpOoM OOJBUIMM KOJMYECTBOM BOJbI, CIUPTAa Wi OeH3ona, a 3ateM 10%-
HbIM pacTBOpoM Oucyinbdura wim rumnocyibdura. Bo Bcex cayyasx mocie
OKa3aHMs MEePBOW MOMOIIM HEOOXOAUMO HEMEIJIEHHO OTIPABUTh MOCTPAIABILETO B

MEAMYyHKT!

Du3noJI0rnyecKoe AeCTBHE HEKOTOPBIX BELECTB M OKA3aHUe NepBoil

MmoOMOIIHu NnMpu OTpaBJ€HUU UMHU

1. A3oTHas KHCJIOTa C KOHIEeHTpauuen Oonee 15% sBusiercs snom. Ocobyro

OMAaCHOCTh MPEJCTABISAIOT 4YacTo oOpasyroluecs npu padboTe ¢ HEel HUTPO3HBIE
ra3bl - CMECH OKCHJIOB a30Ta.

Hutposnble ra3pl gake B MalibIX KOJIMYECTBaX OMACHBI IS 3A0pOBbs. OHU
BBI3BIBAIOT PAa3/IpaKEHUE [IbIXaTEeJIbHBIX MyTEH U TJia3, a TaKXkKe TOUIHOTY H
roJoBHYIO Oonb. Pazgpakenue mnpoxonut uyeped 15-60 MuH, omHako uepes
HECKOJIbKO YacOB HEOXHMJIAHHO HAYMHAETCA Kalledb C TMEHUCTBIMU, pPKaBoO-
KPAaCHbIMHM BBIJICJICHUSIMU, 3aTPYAHSETCA JIbIXaHUE (TaKOe COCTOSIHUE MOXKET
pa3BUBAThLCS AK€ YEpe3 JIBOE CYTOK). DTO CBUAETENBCTBYET O IMOSBIECHUU OTEKa

JIETKUX, KOTOPBII BMECTE C pa3BUBAIOIICHCS METTEMOrJI00MHEMHEN KPOBU CO3/1a€T
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CEPbE3HYI0 Yrpo3y XHU3HU. IIpu OoTpaBieHMM HUTPO3HBIMH Ta3aMH O00A3aTEIBHO
HaJI0 OOpaTUTHCS K Bpauy.

llepsas nomoww. IlocTpanaBiiero ynoXKuTh M TPAHCIIOPTUPOBATH TOJBKO JIEXKA.
Jlaxxe mpu JieTKOM OTpaBiieHuss HeoOxonuMm Tokou. Ilone3eH cBexuii BO3IYX,
JAy4ylle  KHCIOPOJA, OJHAKO HMCKYCCTBEHHOIO  JbIXaHUS  JI€NaTh  HEJb3A.
[locTpanaBmiero HeEOOXOAMMO 3aBEPHYTh B OJE€AJ0, 4YTOOBI MPEJOTBPATHUTH
NEPEOXJIAKICHUE.

Buumanue!  PaszauTyro  a30THYH0  KHCJIOTY  Helb3sd  COOMparh  JIETKO
BOCILJIAMEHSIOIUMCST MatepualioM (Tpsnkam, (QuibTpoBanbHOW Oymaroii), ee
cienyeT pa30aBUTh BOJIOM U HEUTPAIN30BAaTh.

2. Ammuak. OOpasyeT B3pbIBOONAcHblE cMecH ¢ BozayxoM (15,5- 27 00, %
amMmuaka). CHIBHO JEHCTBYET Ha CIHM3UCTYI0 OO0OJIOUKY, a TaKXe BbI3bIBAET
CJIE30TEUEHUE U BOCMAJICHUE IJ1a3, CUIbHBIN Kallellb. %OKEHUE B ropje, TOIHOTY U
IOPUCTYINBl OABIIKKM W yAaymud. llpu TsOKenbIX MHOpaXKeHUsiX MPOUCXOIUT
HapylIEHUE CEepACYHOW MAESATENbHOCTH M cCHa3Mbl OpPOHXOB, CIEACTBHUEM YETrO
MOJKET SIBUTHCSI BOCHIAJICHUE WJIK OTEK JIETKHUX.

Ilepsas nomows. IlocTpagaBiero BBIHOCST Ha CBEXHM BO3AYX U JAIOT BABIXaTh
napbsl pOMAILIKOBOIO 4Yas WJIM OYEHb CJIadOro pacTBOpa YKCYCHOM KHCIOTBI, IIPH
YIPOXKAIOIIEM MOJIOKEHUHU - KUCIOPOA, MPOIMYyIIeHHbIA depe3 5-7%-Hbli pacTBOP
yKCycHOM Kucaotel (30 MmuH, 6€3 UCKYCCTBEHHOr O Jbixanud). [Ipu nopaxenuu rias
npomeiBaTh uX 15 muH Boxmow, 3ateM 0,9%-HBIM pPacTBOPOM ITOBAPEHHOW COIIH;
XUMHYECKUX HEUTPATIU3YIOLUX CPEJCTB CIAEAYET n30erats.

3.f\MHHBIaDOMaTHQCCKHCZaHHHHH3IPTOHYHHHH3IPXHOpaHHHHH,DF6pOMaHHHHHII

M-HUTPOAHWIUH - SIBJISIOTCS CUJIbHBIMHU SIJTaMH JJIsl KPOBU M HEPBHOM CHCTEMBI.
Brabixanue mapoB aMHUHOB BBI3bIBAET CHUHIONIECTh, TOJOBOKPYKEHUE, PBOTY,
MPUBOAUT K MOTEPU CO3HAHUS U SBJICHUSAM Mapainya. BcackiBaloTcs uepes3 KOxy.
llepsas nomows. CBexuil BO3IyX, BAbIXaHUE KUCIOPO]Ia, MOJIOKO.

4. Aueron. JIBXK. B3psiBoomnacHsl cMecH ¢ BO3yXoM, coaepxamiue 1,6-15,3 00, %

ancToHa.
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[lapsl aneroHa AEHCTBYIOT pa3apakarollle Ha BEPXHUE JbIXaTelIbHbIE MYTH, OH
MHOrJa UMeEeT Oojiee sIIOBUThIE MPUMECH, KOTOpbIEe 00Jiee CHUIIBHO JACHCTBYIOT Ha

opranusM. Jlonyctumas KoHueHTpauus B Bo3ayxe 0,2 Mr/i.

5. Auneronutpun. IloxxapoonacHast >XKMIKOCTb. ALETOHUTPUI A10BUT. OcoOyro
OMAaCHOCTh MPEJCTABIsAECT MMEIOLAsACS B HEM NPHUMECh CBOOOIHOM CHHHWJIBHOU
KHUCJIOTBI.

6. bensun, nmurpoun, kepocus JIBJK. Cmecn ¢ BO31yXOoM B3pbIBOONIACHBI. bEeH3UHBI

HE CroparoT CIIOKOIHO, pa30phI3rUBaOTCA.

JIeHCTBYIOT OIypMaHUBAIOIIUM OOpPa3oM U OKa3bIBAIOT BPEAHOE JEUCTBHE Ha
3/10pOBbE YEIOBEKA.

llepsas nomows. Ilpyu N€rKkoM OTpPABIEHUU - CBEXKUU BO3JYX, NPU CHIBHOM -
HCKYCCTBEHHOE JIbIXaHUE U CBEXKUH BO3IYX.

7. Benzon. JIBXK. B3pbeiBoonacHbsl cmecu ¢ Bo3ayxoMm, conaepxauiue 0,8-8,6°/0 (1o
o0beMy) OeH3ora.

beHszon sBiAETCS CHIBHBIM KpPOBSIHBIM siAoM. OH MOXET BCachlBaTbCs M Yepe3
KOXY. XpPOHHYECKHE OTpaBICHUS BEAYT K IOPAKEHHIO IE€YEHW U HEPBHOU
CUCTEMBI, CKJIOHHOCTb K KPOBOTEUYEHMSIM CIM3HCTOM OOOJOYKU U MOXKET BBI3BATh
CMEpPTh. beH30/1 KaHIIEPOTr€HEH.

llepsasi nomowp Tpu OTPABIECHUU apPOMATUYECKUMH yrieBogoponamu. CHATh
MPOMUTAHHYIO ONEKIY, KOXY TIHIATeIIbHO NPOMBITH BOAOH ¢ MbuloM. llpu
nmonajaHnd B Iyaza npoMmsiBaTh uX 10-15 MuH nporounoir Bomou. Ecim
apoOMaTUYECKUH YTiIeBOAOPOJ NMOMNall B KEITYJOK, BbI3BaTh PBOTY WJIHM MPHUHATH B
KauecTBe cla0UTeNbHOro napauHoBoe Macio (U3 pacuera 3 M Ha | Kr Beca Tena)
uiau pactBop 1 cronoBoil noxku cyinbdara Hatpus B 250 ma Boasl. Hu B koem
cllyyae He JaBaTh KacTOPOBOE MAacjo, MOJOKO WiH cnupT! B Tsbkensix ciydasx -
JbIXaHUE KUCIOPOAOM.

8._bpoM - oueHb CWIBHBIA $1 pa3apaxkaromiero aerctBusd. Kuakuii Opom yxe
nocjie KpaTKOBPEMEHHOI'O BO3JEHCTBUA 00pa3yeT Ha KOXKe My3bIpH, IpH Ooiee

JINTCIIbPHOM I[CI\/’ICTBI/II/I - 6OH63HCHHBIC, TPYAHO 3aKMBAOMINUEC HAPBIBLI.
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llepsasi nomowp. Koy TpPOMBIBAIOT CIHHUPTOM, BOJOM, 3areM pa30aBiIE€HHBIM
pacTBOpoM KapOoHaTa HaTpus. [Ipu JerkoM mNOpakeHUM AbIXaTEIbHBIX MyTel
HEOOXOJMMO BJIbIXaHHWE aMMHaKa, B TSKENBIX CiIydasX OOJIbHOTO MOMENIAIOT B
TEIJI0E TOMENIEHUE U JTAI0T BABIXaTh KUCIOPO/I.

9._umetwicynbdar oueHb A10BUT. Crienyer u3deratb BAbIXaHUs €ro napoB. OH

BIIUTHIBAETCS Koxkel. Pabory ¢ aumeTmicynb(haTtom cieyeT NpOBOAUTh TOJIBKO B
BBITSDKHOM IIKa(y ¢ XOpOIIEeH BEHTHIALMEH.
Ilepsas nomows. KoKy IpOMBIBatOT pACTBOPOM AMMHAKA.

10. Ju-H-OyTwJIOBBIA 2(QUp OKa3bIBaeT pa3apaxaroliee JACHCTBUE Ha TJa3a U

CIIM3UCTBIE 000JIOUKH HOCA U ropTaHH.

11. JuHuTpoOEH301 OYEHb SITOBUT, BO3MOXKHO, OTPaBICHUE, KaK MPHU BIbIXaHUU

[1apoB, TaK W NbUIU. BBI3BIBACT CUHIOLIECTh, PACCTPOMCTBO AbIXaHUs, YYalllCHHbIN
CJIa0BIH ITyJIbC, MHOT 1A IOTEPI0 CO3ZHAHMUS.

12. JInokcaH - sBiseTCS HAPKOTUKOM, OMACHBIM SIJIOM JUIA IIEYeHH U modekK. [lapsl
BBI3BIBAIOT pasApaxeHue CIM3UCThIX oOomouek. C  Bo3myxoM o00pasyrorcs
B3pPBIBOONACHBIE CMECH, OCOOEHHO OIACHO conepxkaHue 1 Mr/i.

13. AuyTuiioBslil 3¢up - HapKoTUK. Ilapbl JEHCTBYIOT O1ypMaHUBAIOIIUM 00pa3aM,

JUINTEJIHOE BJIbIXaHHE MOXKET MPUBECTU K MoTepe co3HaHus. OyeHb onacHas
JIErKOBOCIIAMEHSAIOIIASCA JKUJIKOCTh. B3phIBOONACHBI CMECH C BO3AyXOM B
IIMPOKOM JUana3oHe.

14. V30aMWJIHHUTPUT - SIBISIETCS CUJIBHBIM SIOM, NpU paboTe ¢ HUM TpeOyeTcs

0O0JIBIINE OCTOPOKHOCTH.
llepsasa nomows. 11Ipu 1€TKOM OTPABICHUH - CBEKUM BO3IYX.

15._MeTunoBslii cnupT - CWIbHBIA 4. [lapsl METHIOBOrO cnvpTa NpU BABIXaHUH

JIEUCTBYIOT OypMaHUBaIUM oopazom. [Ipuem Bo BHyTph OT 5 10 30 T mpUBOAUT
K caenore, 6onee 30 r K cMepTH.

16. MypaBbuHas kucioTa. BrapixaHue napoB MypaBbUHOM KHCIJIOTHI BBI3BIBAET

CWJIBHOC pasapaKCHUC CIN3UCTBIX 000/10YEK. Ilonaganue Ha KOXY BbI3bIBACT

O0JXOTH, TPYAHO MOABCPIraroniuecCs JICUCHUIO.
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17. HuTpocoenMHEHUs apOMATUYECKUE: HUTPOOEH30J, HUTPOXIOPOEH30IIBL,

HUTPOAHUJIUHBI U T. J. - ABJIAIOTCS CHWIIBHBIMH S/1aMH KPOBU U HEPBHON CUCTEMBI.
Brpixanue napoB HUTPOOEH30J1a BbI3BIBAET CHUHIOIIECTh, TOJIOBOKPYKEHHUE, PBOTY,
IIPUBOAUT K IMOTEPE CO3HAHMUSA M SABICHUIM Iapainnya. BcachlBalOTCS 4yepes KOXKy,
IpU NMONaJaHUU HAa KOXKY CJIEIYyEeT HEMEIJEHHO CMBITh UX OOJIIIUM KOJIMYECTBOM
cnupta. [IpeaenbHO gomyctuMas KOHILEHTpauus HUTpoOeHs3ona B Bozayxe 0,005
MI/IL.

Ilepsas nomows. 11py OTPaBIIEHUH - CBEXKUU BO3YX, BABIXaHUE KUCIOPO/A.

18. HutpomeraH - HapKOTUK, 00JIaJAIOIINI PE3KUM CYAOPOXKHBIM JICHCTBUEM.

19._ Ilerponeiinbii  >gup. B Oonpmmx KOHUEHTpaluss Hapbl JEWCTBYIOT

OJlypMaHHUBAIOIIUM 00pa30oM.

Ilepsaa nomows. llpu JeTKOM OTpaBICHUHM - CBEXHH BO3AYyX, NMPU CHIBHOM
HCKYCCTBEHHOE JIbIXaHUE U CBEKUH BO3TyX, KHCIOPOI.

20. IMupuawH - TWapbl BBI3BIBAIOT Pa3IpaXEHUE CIU3UCTHIX O0OJOYEK TJia3 u
BEPXHHX JIBIXaTEIbHBIX IMyTEH, MEpIIeHUEe B ropie, Kamenb. [lomaganue Ha KOXKY
BBI3BIBACT JICPMATHT C CUIBLHBIM JKKECHUCM.

21. nzo-IIponmnoseiii cnupt. JIeHCTBYET aHAIOTMYHO 3THIIOBOMY.

22. Tonyon - obnanaer GU3NOTOrMYECKUM JCHCTBUEM, aHATIOTMYHBIM OEH30ITY.

23. YkcycHag kucinoTa. [lapel 1eHCTBYIOT pa3ipaxaromum o0pa3oM Ha CIU3UCTHIC

000JIOUKM M KOXKY. JlensHas ykcycHasi KUCIOTa CHUJIBHO OOXKHMraeT KOXy, IpH ee
MONAJJaHUU CIIETYET CMBITh OOJIBIIUM KOJIMYECTBOM BOJIBI.

24. YKCYCHBIM aHTUAPHUIL - B NAPOOOPA3HOM COCTOSHUU BBI3BIBAET Pa3pakKeHUE

CIIM3UCTHIX 000TOUEK.

25. ®deHON - 51, ACUCTBYIOIIMA Ha HEPBHYIO CUCTEMY, OOJAJAIOIIUM CHIIBHBIM
MECTHBIM pa3JipaX€HWeM, NMPHU MONAJaHUM Ha KOXKY BbI3BIBAET CUJIBHBIE OXOTH.
[Tpu HECBOEBpEMEHHOM OKa3aHUM MEPBOM MOMOIIU BhI3BIBAET TAHTPEHY.

llepeas nomoww. llpm mnonaganuu (eHoIa HA KOXY OOWIBHO MPOMBIThH
MOPaXKEHHOE MECTO JITWJIOBBIM CIHPTOM, 3aTeM riaulepuHoMm. llpu momananuu
deHona B riaza - NPOMBITH UX C MOMOIIBIO CTEKISTHHOTO «TJa3Ka» pacTBOPOM

cnupta (14 r cnupra Ha 1 71 BOABI).
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26. ®enunruapokcuaamMud. lIpy nomagaHuy Ha KOXY Y HEKOTOPBIX BBI3BIBAET

CUJIBHYIO JK3€MY, a APYTUe K HEMY COBEPLICHHO HE 4yBCTBUTEIIbHBI.
27. XMHOH - IEUCTBYET HA HEPBHYIO CHCTEMY, HA KPOBb, BBI3BIBAET KHUCIOPOIHOE
rojaojanue, 00JagaeT pa3Apa)karoluM JeHCTBUEM, BbI3bIBAET KOHBIOHKTUBUT.

28._XJ0puCThI OCH3UA - BBI3BIBAET pa3ApakeHUE CIM3UCTHIX O0OJOYEK TIJa3 U

Hoca. [lpm momagaHMM HaA KOXY JKHUIKOIO XJIOPUCTOro O€H3WIa, BO3HUKAET
TSIKEIIBIA BOCIIAIUTENIBHBINA [IPOLECC.

Ilepsas nomows. IlOpak€eHHBI Y4YaCTOK KOXXH IIPOMBITH PacTBOPOM aMMMAKA,
OukapOOHaTa HATPHSL.

29. XJIOpUCTBIM OEH30UI - B MapooOpa3HOM COCTOSIHUU BBI3BIBACT pa3IpakeHHE

CIIM3UCTHIX 000JIOUEK.

30. XJIOpyKCyCHas KHCIOTa - Ha KOXE BBI3BIBAcT 0€300J¢3HCHHBIC OXKOTH,

COITPOBOXKIAIONINECS OOIUPHBIM CITyIIMBaHHEM KOXH. OXOT MPOXOIUT OBICTPO U
pyOII0B MOCIIE 3aKUBJICHUS HE OCTABIISACT.

31. XaopodhopM - HAPKOTHUK, AEHCTBYET HA BHYTPEHHHE OpraHbl, HApymaeT 0OMeH
BemiectB. llpu pabGote ¢ xiopodhopMoM HWHOrJa BO3MOXKHO OTpaBJICHUE
oOpasyromumcs GpocreHoM. Xi1opopopM BhI3BIBAET HAPYIIEHUE CEPJIEUHOTO PUTMA,
aTpo(UIO MEYEHHU U T. 1.

32. YeThIpeXXJIOPUCTHIN YIJIEPOA - HAPKOTHK, MO CPABHEHUIO C XJOpodopmom

BBI3bIBAET 00JI€E TSKENIbIE U3MEHEHMS B OpraHU3ME.

33. Druianerar - o0jJagaeT B HEKOTOPOW CTENEHU HAPKOTUYECKHUM JEHCTBUEM,
napbl €ro nNpu BABIXaHUM NPOU3BOAAT OAYPMAHHUBAIOIIEE NEUCTBUE, PA3APAKAIOT
CIIM3UCTBIE 0OOJOUKH.

34. DtuneHraukons - A4. llpu ynorpebnennu Bo BHYTPb BBI3BIBAE€T HEKPO3 MMOYEK U

CMEpTh.

35. DTUNOBBIM COHUPT - HAPKOTHUK, BBI3BIBAIOIIMI CHadala BO30yXkKAEHUE, a

JIUTCIIBHOC BOBI[CfICTBHC IMPUBOAUT K TAKCIIBIM 3a00JIeBaHUSIM HCpBHOfI CHUCTCMBI,

MUIICBAPUTCIILHOIO allmapara, CCpI[C‘—IHO-COCYI[HCTOfI CHUCTCMBEI.
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OO01ue meroansl padoThI

[IOCYJIA, HAUBOJIEE YACTO IIPUMEHSIEMAS B JIABOPATOPUU
OPITAHUYECKOU XUMUUN

BONBIIMHCTBO XUMUUYECKUX PEaKIUid MPOBOMUTCS B CTEKISHHBIX mpubopax. s
pabotsl B JlabopaTopur M COOPKM TPUOOPOB HaubOOIEe IIUPOKO HUCIONB3YIOT

CJIEIYIOLIYIO CTEKISTHHYIO TOCYY:

Crakan (puc. 1). Crakanbl NPUMEHSIOT KAaK BCIOMOTATENbHYIO IOCYyAYy IpH
pabote bl ¢ BOJHBIMM pacTBopaMu. B cTakaHax MOXHO MPOBOAUTH
peaKkiuy, UAYIHE B BOAHBIX DPACTBOPAX IPU TEMIIEPATYpPE HE
Bbiie 100° C 1 He CONMPOBOXKAAIOIINECS KATICHUEM.

CrakaHbl TOJICTOCTEHHbIE (CTakaHbl ByH3eHa) npuMeHSIOT 11
MPOBEICHUS pEaKIMi, HMIYyHMMX Ha XOJOAy M OCOOEHHO NpH

OXJIAXKJIEHUH JIbAOM (T. K. TOHKOCTEHHBIE CTAaKaHbl JIETKO pa3/IaBUTh).

ToncTOCTEHHBIE CTaKaHbl HENb3sS HAarpeBaTb M IPOBOAUTHL B HUX IIPOLECCHI,

COMPOBOXK/IAIOIINECS pa30rpeBaHUEM (PACTBOPEHUE CEPHOU KHUCIOTHI, TBEPAOU

MEJIOYH U T. 11.).

Crakanbl ¢apdoposbie Hanboiee NPOYHBI UM TepMOCTOMKU. B dapdopoBbix

CTakaHaX OOBIYHO MPOBOJSAT PACTBOPEHHUE IIEJIOYEH M CEPHOW KUCIOTHI, a TaKkKe

peakluy, re He0OXOAUMO NMepEMENINBAHNE MEXAaHNYECKON MEUIAIKOM.

Koa6b1 (Puc. 2 u 3)

Puc. 2. KonObl mII0CKOIOHHBIE.

Konuueckne ko061 (Puc. 2a) (k01061 JpiieHMeliepa) NPUMEHSIOT TaK K€, KaK

BCIIOMOI'aTCJIbHYIO IIOCYHY. Yamie Bcero KOHHYECKHE KOJIOBI HUCIIOJB3YIOT JJIA
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KPUCTAIIM3ALMU, T. K. OHM HMMEIOT MEHBIIYIO ITOBEPXHOCTh HCIAPEHUS, YEM
CTaKaHbl U U3 HUX YA00HEEe U3BJIEKATh KPUCTAIIIbI, YEM U3 KPYTJIOAOHHBIX KOJIO.
Konobl miiockogonnbie (Puc. 20) OOBIYHO MNPUMEHSAIOT [JJIs1  XpaHECHHS
XUMHYECKUX BEIIECTB, B KAUECTBE NPUEMHHUKOB MIPU NEPETOHKE MOJ aTMOC(HEPHBIM
naBiaeHueM. Henb3si MpUMEHATHh MIIOCKOIOHHBIE KOJOBI MPU padoTe B BaKyyme U
HarpeBaHUU PEAKLIMOHHON MACCHI.

Koa0bl paas1 orcacbiBanuss (koa0bl bynsena) (Puc. 2B) cuyxar s
¢unpTpoBaHHA  pacTBOpoB oA BakyyMoMm (Buumanme! Kareropuuecku
3ampelnaeTcss HUCIONIb30BaTh TOHKOCTEHHBIE IUJIOCKOAOHHBIE — KOJObI). Jlns
(¢unbTpOBaHUS HEOONBIIMX KOJUYECTB PACTBOPOB MOJ BaKyyMOM HPHUMEHSIOT
crnennanbHblie Mpooupku (Puc. 2r).

Kona0b1 kpyriaogonnsie (Puc. 3r). /Ins paboT npu NMOBBILIEHHON TeMIepaType U
MOJl  BAKYyMOM  HIPUMEHSIOT  HUCKIIOYMTENIBHO  KPYIJIOJOHHBIE  KOJIOBIL
KpyrinononHele KogOBl HM3rOTaBIMBAaIOT M3 CHELUAIbHBIX COPTOB cTekna. He
clelyeT NPHUMEHSATh KPYIJIOJOHHbIE KOJOBI I XpaHEHUs pPAacTBOPOB U
XUMHUYECKUX BELIECTB.

Puc. 3. KonOw1 kpyrionoHHbIE.

FrE2FE.5

—

JAByx-(Puc. 30), Tpex-(Puc. 3B) u yerbipexropjbie KOJ0bI TPUMEHSIOT B TEX
ClyyasX, KOrja OJHOBPEMEHHO C HarpeBaHueM HEOOXOAUMO MPOU3BOIUTH
MEpEMENIMBAHNE W H3MEPEHUE TEMIEPATypbl PEAKIIMOHHOW MAacChl, a TaKXKe

IIOCTCIICHHOC HpI/I6aBJICHI/IC JKUAKOCTH I10 KaIUIAM B TCUCHHUC PCAKITHHU.
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Ecnu HeT cnenuanbHbIX KOJO, TO B OOBIYHYIO KPYTJII0JOHHYIO KOJIOY BCTABIISIIOT Ha
npoOke unu nuiide ogypozuii (Puc. 4a).unu mpexpozuii popurmocc (Puc. 40).

Puc. 4. @opuitocst.

Ileperonnnie k01061 Bropua (Puc. 5a) npuMeHSIOT 171 NEPETOHKU KUIKOCTEU
npu arMocepHoM pAaBieHHM. [[I NEpEeroHKW HUBKOKUIALIUX KHIKOCTEH
MPUMEHSIOT KOJOBI C BBICOKONPUIIASIHHBIMU TpyOkamu (80), AJig MeperoHku
BBICOKOKUITALIMX JKHJIKOCTEN MPUMEHSIOT KOJIObI C HU3KOIPUIIASHHBIMU TPYOKaMH.
KonObl Bropua npuMeHSIOT TakXke B KaueCTBE MPUEMHHUKOB IPHU JIETKOJIETYUHX
PacTBOPUTEIIEH U IIEPETOHKE B BaAKyyMe.

Ecnn nmonxopsimas konba Biopra oTcyTCTBYyeT, TO B OOBIYHYIO KPYTJIOJOHHYIO
KOJIOY BCTaBISAIOT Ha MpoOke win nunde nacaaky Bropua (Puc. 50).

Ilepezonnvie konovr Knainzena NpUMEHSIOT NPU NEPETOHKE B BakyyMme. B atux
K0J10ax, KpoMe€ OTBOJHON TPYyOKM M OTBEPCTHS IJIi TEPMOMETpPA, UMEETCS eIle
OTBEpCTHE I KalmWUIsipa, MO KOTOPOMY M3 arMoc(hepbl MOCTYMAIOT IMy3bIPbKU
BO3/lyXa, YeM 00€CIeYnBAETCA PABHOMEPHOE KUIIEHUE BO BPEMsI IIEPETOHKHU.

Puc. 5

5a 50

Ecnu nonxoasmas kon6a KistitzeHa 0oTCyTCTBYET, TO B OOBIYHYIO KPYTIIOJIOHHY IO

K0JI0y BCTaBIAIOT Ha MpoOke win nunde nacaoxy Knaiizena (Puc. 5a).
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XO0J0IWJILHUKH. Puc. 6

Jiist EpPEroHKM KUAKOCTEN ¢ TeMmeparypoil kumenus Hmwke 150 'C npuMeHsroT
XOJIOAUIBLHUKY C BOASHBIM OXJIaXIACHUEM - Xoa00unvhuku Jluouxa (Puc. 6a); nis
MEPErOHKHU BBICOKOKUIISIIIUX KUAKOCTEH MPUMEHSIOT 8030yUiHble X0100UTbHUKU
(Puc. 60), npexacraBisitomiue co00il TOHKOCTEHHYIO CTEKISHHYIO TpPYyOKYy CO
nuI@amMu WIK paCIIMPEHHBIM KOHIIOM.

JUis coequHEHUsT HAKIOHHOTO XOJOJUJIBHUKA C BEPTUKAIbHBIM IMPUEMHUKOM
MPUMEHSIOT aJUIOHXKU.

[Ipy nnuTenbHOM HArpeBaHWU WM NPH HATPEBAHUU JIETKOJETYUMX >KHIKOCTEH
NPUMEHSIOT 00pamuble X0a00unbHuku. B KkauecTBe 0OpaTHBIX MOIYT OBIThH
UCIIOJIb30BaHbl XOJOIUJIBHUKH, MPUMEHSEMbIE JJI1 NEPErOHKU (BO3AYIIHBIE WM
BOZASHBIE). B 3THUX cilydasx MX yKpemdioT B Kojbe BepTHkaibHO. YacTo, kKorna
TpeOyeTcss MHTEHCUBHOE OXJAXKJIEHUE, NPUMEHSIOT CHeluaibHble OOpaTHbIE
XOJOJUIBHUKH, KOTOPbIE TPU MEHBIINX pa3Mepax UMEIT 3HAUYUTEIbHO OONbIIYIO

MMOBEPXHOCTh OXJIAXKJICHUS, HAIIPUMED, uiapuxosvie (Puc. 6B).

Puc. 7

B Tex ciyyasx, Korga HEOOXOAMMO 3aIUTUTH COAEPKUMOE Mpubopa OT AOCTyHa
BJarM  NPUMEHSIOT  XJAopKaivuyuesvie mpyoku (7). llpu  HamonHeHUH

XJIOPKAJIbIUEBBIX TPYOOK B Y3KYIO HacTh KJIAaAyT KyCOU€K BaThl, 3aTEM CpeIHEH
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BEJIMYMHBl KYCOYKHM MOIJIOUIAOIIEr0 BEUIECTBA, a 3aT€M CHOBAa KYCOYEK BAaThl.
[lepen mnpucoeguHeHUEM K MNPUOOPY, 3AMOJHEHHYIO XJIOPKAJIBLHMEBYIO TPYOKY
HEO0OXOIMMO MPOBEPUTH HA MPOHUIIAEMOCTbh NPOJYyBAaHUEM YEpe3 Hee BO3AyXa Ha
iamMsi WM Ha BOAY. XJIOPKaJbLUUEBYIO TPYOKY ClIeyeT MPUCOEIUHATh K TPHOOpPY
MOJT YTJIOM, UCHIOJIB3YS JUIsl 3TOr'0 U30THYTYIO CTEKIISIHHYIO TPYOKY.

Kanenbnble Boponkm (8). [Ins mnocreneHHOro mnpuOaBieHUS KUIKOCTH B
MpoLecce pEeakUuu CIOyKaT KamnelbHble BOPOHKHM HEOONBIIOrO  pa3Mmepa,
CHA0>KEHHbIE KPAaHOM U JUIMHHOU TpyOka. Jlyis paboThl B MHEPTHOM atMocepe ux

CHa0XaroT TPyOKOM JJIsl BIpaBHUBAHUS JIaBJICHMUSI.

Puc. 8
JeauTeibHbIE BOPOHKH CITYXAT JIJIS Pa3/IeICHIsS] HECMEITMBAIONTUXCS )KUIKOCTEH
U 111 9KCTpakiuu. [1o cBoeMy yCTpOMCTBY OHU TTOXOKH HA KaleIbHBIC, HO

0OoIbBIIEro pasMepa U CACTIaHbl U3 TOJICTOTO CTCKIIA.

B cinyuyae pabor moa BakyymMoM WM B mpubOope, rjae Tpedyercs oco0o Oobliiiast
rePMETUYHOCTh MNpUOOpa, MPUMEHSIOT PE3UHOBBIE MPOOKM WM NPUOOPHl Ha
nuidax. OIHAKO PE3WHOBbIE MPOOKM MOXHO NPHUMEHSTH Jajeko He Bcerga. C
pPE3WHOBBIMU TPOOKaMH HeNb3s paboTarh B TeX ClydasX, KOrJa OHH
COINPHUKACAIOTCA C HapaMH KUISIIIMX OpPraHUYEeCKUX pacTBopureneil (0COOEHHO
a¢upa, O6eHzona, OeH3uHa, MeTposieiHoro 3gupa M Jp.), IPU STOM MPOUCXOAUT
HaOyxaHue NpoOOKH W W3BICYCHHE U3 HEE PACTBOPUMBIX BEIIECTB, KOTOPHIE,
nomajas B PEakMOHHYI0 Maccy, 3arpsi3HsioT ee. Hemb3s 3akpbIBaTh pe3WHOBBIMU
npoOKaMu COCY/BI, B KOTOPBIX XPaHATCS OPTaHUYECKUE PACTBOPHUTEIH, a TaKXKe

pacCTBOPLI B HUX.
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B naGoparopHoil mpakTHKe CleAyeT NOJCTaBUTh MOJA KOJbLO, Ha KOTOPOM
yKperieHa OaHsi, OOJNbIIyI0 acOECTOBYIO CETKY M, MOAACPKHUBAas CHU3Y PYKOH,
OYEHb OCTOPOXKHO OIMYCTUTH OaHI0. B ciyyae monagaHus ropsyero Maciia Ha pyKH,
000XKEHHOE MECTO HEMEIJIEHHO MOJCTAaBUTh MO CTPYH XOJOJHOM BOJBI U Tak
nepxath He MeHee 10 muHyT. OKOHYMB HarpeBaHue, OaHIO OMYCKAIOT, CUMIIAIOT C
KOJIOBI ropsiuee Maciio CTEKJISIHHOW MaJIOYKO#, a 3aTeéM OBICTPO BBITUPAIOT KOJOY
OyMaroii, moka Maciio eue He 3aCThUIO.

Jlns warpeBaHus B uHTepBaje temmeparyp or 80 u Bbiue 200° mpUMEHSIOT
necyansle 0anu. He cienyeT nomemars peakiiMOHHYIO KOJIOY B YK€ HAIlOJIHEHHYO
neckoM OaHto. CHavana Hajlo YKpENnuTh KO0y B IMycTOil OaHe Ha pacCTOSHUU 2-3
CM OT JIHa, a 3aTEM 3achlaTh NECKOM, YTOOBl YPOBEHb MeCKa ObLT BBIIIE YPOBHS
KUJKOCTU B KOJIOE.

JIsi meperoHKu BBICOKOKUIISIIIUX JKUAKOCTEH MPUMEHSIIOT HarpeBaHue Koib Ha
acOecTOBOM CETKe WM KONTAIIMM IulaMeHeM ropenku. llpm mneperonke Ha
KOMNTSLIEM IJIAMEHU FOPESIKH HEOOXOJIUMO CIIEIUTh, YTOOBI TUIaMsl ObLIO HUZKUM U
HE KacajoCh BEpXHEH 4acTu KOJIOBI, T/i€ YKpeIuleH TepMomerp. Bo nzbexanue
MECTHBIX TIEPErPEBOB HEOOXOAMMO HENPEPHIBHO BOJAUTH IUIAMEHEM BOKPYT
HIDKHEW 4acTu KOJIOBI.

OXJTAXIEHUE

MHorue opraHM4ecKie peakuuu MpOTEKAIOT C BBIAEICHUEM OOJBIIOr0 KOJIMYECTBA
teria. Bo u3bexanue neperpesa, pa3ioKeHUsS U MOTEPb MPOIYKTOB peakuuu (a B
OTNIEJIbHBIX CJy4dasX M B3pPBIBOB) MPUMEHSIOT oxjaxaeHue. [lpu oxnaxaeHuu
MPOBOJSAT pEaKUUd, B KOTOPBIX YYAcCTBYIOT WM [OJY4YalOTCSd BEILIECTBA,

CYILECTBYIOLIHE TOIBKO IPU HU3KUX TEMIIEpATypax.
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JlaGopaTopHbie padoThbI

Ilpeoenvuvie y2neeo0opoowl (ankamwl)
JlaGoparopHasi pabora Nel

Honyqeﬂue METaHA M ero XuMH4YecKHe CBOMcTBA

Peaxmuewt u 06opyodoeanue: cMech sl MONyYEHUS] METaHa — OE3BOAHBINA areTaT
HaTpUsT M TpOKaJieHHas HaTpoHHas wu3BecTh (1:2), pa30aBieHHBIA pacTBOp
nepmMaHrasara kamus, S5%-HbId pacTBOp KapOoHaTa HaTpus, OpoMHas BojJa
(HachlIEHHAs1), U30THYTHIE TAa300TBOAHBIE TPYOKH, CTEKJISHHBIA LMIUHAP WIU
XUMUYECKUH cTakaH Ha 200 mir.

IosryyeHue u ropeHue Mmerana.

B cyxyio npoOupKy HachlMarOT CMeCh Uil MojydyeHus MeraHa (Ha 1/3 oObema
npoOUpKH), pa3menias ee TakuM o0pa3oM, 4TOObl METaH MOT CBOOOJIHO BBIXOAUTH
n3 npobupku. I[IpoOupky 3akpbeiBalOT TPOOKOM C Tra300TBOJHONW TpPyOKOM U
3aKpEIIAIOT €€ B JIalKe WTaTHBa ¢ HEOOJIBIIMM HAKJIOHOM B CTOPOHY MPOOHPKHU.
[lepen momyuyeHHeM MeTaHa B IITATUB CTaBST JABE MPOOUPKU: B MEPBYIO HAIMBAIOT
pa30aBiieHHBIN pacTBOp NepMaHraHata kaimus M S5%-HbIl pacTBOp KapOoHaTa
HaTpHsl B COOTHOWEHUU 3:1, BO BTOpPYIO — 3-4 MJI HACHIIEHHOW OpOMHOI BOJBI.
PaBHOMEpHO HarpeBarT BCIO MPOOUPKY, a 3aTEM CHJIBHO HArpeBaloOT Ty €€ 4acTh,
I7I€ HaXOIWUTCA OCHOBHAas 4acTh cMecd. CHavana W3 NPOOUPKU BBITECHSETCS

BOBI[yX, IIOTOM HAYMHACT BBIJACIIATCSA MECTAH:
CH,COONa +NaOH —= CH,! +Na,CO,

MeTaH MOMKUTalOT y KOHIA Ta300TBOJHOM TPyOKH, OH TOPUT HECBETALIUMCS

rojy0OBaThIM TUIAMEHEM:

CH,+20, —= CO, +H,0

OTHOlIeHHEe MeTaHA K BOJHOMY PacTBOPY NEepPMaHraHaTa Kajus U OpoMHOM

BOJ€.
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["a300TBOAHYIO TPYOKY BBOJAST B MPOOHMPKY C BOJHBIM PacTBOPOM I€pMaHraHaTa
KQJIMSI ¥ MIPOIYCKAIOT METaH B TeYeHue 1 MHUH. 3aTeM Ty>Ke IPOoLeaypy HOBTOPSIOT

¢ OpOMHOI BOJIOM.

Dmunenoguvie y2iee000opoonvt (ai1KkeHbl)

JlaGoparTopHasi pabGora Ne2

Peaxmuewi: HenpenenbHble XKUIKUE YIIIEBOJAOPOABI, 3-NPOLEHTHBIA pPacTBOP
OpoMa B YETBIPEXXJIOPUCTOM yriieposae, 2%-Hblil pacTBOp MepMaHTraHaTa Kajwus,
10%-Hb1i1 pacTBOp KapOOHaTa HATPUs, CEpPHAsI KUCIIOTA.

BpomupoBaHnue HenpeaeabHbIX YIJIEBOAOPOAOB (TAral)

B cyxyto npoOupky HaiauBaroT 1 MiI HENpeAeNbHbIX YTIEBOAOPOIOB U JOOABISIIOT
M0 KamisiM Npu BcTpsxuBaHuM 3%-Hbli pacTtBop Opoma B CCls. Ecnmu xenras
OKpacKa HCY€3aeT MEIJIEHHO, CMECh OCTOpPOXHO monorpesatoT. K orBepctuio
MPOOUPKU MOAHOCAT BIAXKHYIO CHHIOIO JIAKMYCOBYIO Oymary, yOexaaroTcs, 4To
LIBET €€ HE MEHSETCH.

OxkuciieHne aJIKEHOB BOJAHBIM PACTBOPOM NePMAaHraHATA KaJIMs

B npoOupky BiauBarOT 1 MJI HEHACHILIEHHBIX YIJIEBOJOPOAOB, A00ABISAIOT 1 Ml
10%-no0ro pactBOpa conbl, 3aTéM MO KaIUIAM NPH BCTPSIXUBAaHUM — 2%-HBIN
pacTBOp nepMmaHranara kaiausa. @PuoneToBas OKpacka pacTBOpa HCYE3aeT,

MOSIBIIIETCS XJIOMBbEBUAHBIN 0CaI0K Oyporo 1BeTa.

Auemunenogwie y2n1e6000poovl (A1KUHDL)

JladopaTopHnasi pabora Ne3

Peaxmuevt u o6opyoosanue: xapobun kanbius (KyCOYKH), HACBIIIEHHAs OpOMHast
Boaa, 1%-Hblil pacTBOp mnepmanranara kamus, 10%-HbIi pacTBOp KapOoHaTa
HaTpusi, 1%-HbII pacTBOp HUTpata cepedpa, 5%-HbI pacTBOp aMMMAKa,
aMMHauHbli  pactBop xiopuga Menu (I), rasoorBogHble TPYOKH, MIpsIMbIE

ra300TBOJHBIE TPYOKH C OTTAHYTHIM KOHIIOM, (PHIIBTpOBaJIbHASI OyMara npoOUpKH.
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IHonyyeHune aneTuseHa u ero ropeHue (rsra!)

B npobupky nomemaroT HeOONbIINE KyCOUKH KapOuaa KaJbLiUg W MPUIMBAIOT |
M Bofsl. [IpoOGupky cpa3y ke 3aKpbIBalOT MPOOKON C ra300TBOJHON TpyOKoOi €
OTTSHYTHIM KOHLIOM. BBIIESIOINNACS alleTHIEH NOMKUTatoT. OH TOPUT KONTALIUM

iaMeHeM (Ha MOAHECEHHOM K TUIAMEHH KPBILIKE TUTJISL 00pa3yeTcs MATHO CaxXKu).

B3aumopeiicTBue aneruiaeHa ¢ OpoMHOI BOIOIA.
[Ipobupky ¢ kapOuMAOM KaibLKsg W BOJOH 3aKpbIBAIOT NPOOKOW C HM30THYTOU
TPyOKOM M MNPOMYCKAIOT aleTHIEH Yepe3 HACBILEHHYI0 OpOMHYIO BOZY.

HaO0JII0AAI0T OCTENEHHOE 00eCIIBEUMBAHUE OPOMHOM BOJIBI.

OxkwuciieHne aleTnjeHa IEPMAaHTaHATOM KaJlus.

B npobupky HanmuBaroT 1 MJ pacTBopa NmepMmaHraHara Kajiaus, JoOaBistoT 1 i
10%-Horo pactBopa kKapOoHaTa HaTpHs, a 3aTEM 4Yepe3 IMOJYYEHHBIH pacTBOp
IponyckarT aueTwieH. @uomeToBas OKpacka HCYE3aeT, M  HOABISAETCS

XJIONBbEBUIHBIN 0CaJ0K OYpOro 1BeTa.

IHosryyeHnue aneTuIeHU0B cepedpa U Meau.

Jlns monydeHus aneTuieHuga cepedpa B mpoOUpKy HaiauBaroT 2 mia 1%-Horo
pacTBopa HUTpaTa cepedpa U NMpUOaBISIIOT MO KarisaM 5%-Hbli pacTBOpP aMMHaKa
JI0 TIOJTHOTO pacTBOpeHHUs o0Opasyrollerocs BHayaie ocaaka okcuaa cepedpa (I).
Uepe3 mosydeHHBIN pacTBOp MPOMYCKAIOT alleTWIeH W HaOMI0JaroT BBINAJCHUE
KEJITOBATO-CEPOro ocaaka aneruineHuga cepedpa. OOpa3zoBaBLIMCA OCATOK
OTQUIBTPOBBIBAIOT M NpOCyIIMBalT. PaspymaroT aueruwneHun cepebpa B
pa30aBICHHON COJITHON KUCIIOTE.

Jist nonyuyenus auerwienuaa meau (I) B npooupky HanmmBaroT 2-3 MJI aMMHA4YHOTO
pactBopa xsuopuaa meau (I) m mpormyckaroT yepe3 Hero auetusieH. becuBeTHbIN
pacTBOp CHayaja OKpallMBaeTCs B KPAaCHBIA BT, a 3aT€M BBINAJAET KpacHO-

Oypbii ocagok auetwienuaa meau (I). DTy peakuuio MOXHO MPOBECTH APYrUM
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crnocoOoM. J[J1s 3TOro cMaumBarOT MOJIOCKY (PUIBTPOBAIBHON OyMaru aMMUaYHbIM
pactBopoM xiopuaa meau (1) 1 mogHOCAT ee K OTBEPCTUIO MPOOUPKH, U3 KOTOPOU
BbIEsIeTCs aueTwieH. HaOmronaroT mosBIEHUE KpacHO-Oyporo OKpalluBaHUS.
DTy O4Y€Hb YYBCTBUTEIIbHYIO PEAKLIUIO MPUMEHSIOT Jisi OOHApyXEHUsS CIEJOB

alETUICHA, B TOM YHCJIE IPU CAHUTAPHOM IKCIEPTU3E BO3lyXa HA MPEANPUATHSIX.

T'anozenonpouszeoonsvie arugpamuueckux y2neeo000po0os
JlabopaTopHasi padora Ne4

Hles04HOi rUAPOJIN3 ATKUITAIOTCHUI0B

Peaxmueswl u 06opyoosanue: STUIOPOMUI, ITUIUOIN, TPET-OyTHUIOPOMHUI, TPET-
Oyrunuomua (uiu Apyrue ankuiaranoreHujibl), 10%-HbIll pacTBOp THUAPOKCHUIA
Hatpusi, 1%-HbIil pacTBOp HUTpaTa cepedpa, 20%-Hasi a30THAS KUCIOTA, MMUMETKH,
oOpaTHbIE€ XOJOAUIBHUKH, POOUPKH.

Mcnonp3yroT HECKONBKO — ANKWITAJOTEHUZOB C  Pa3IMYHOM  IOJABMKHOCTBIO
rajioreHa. B Heckoinbko mnpoOupok HamuBaroT no 0,5 M Hccieayembix
ANKAJITAJIOTEHUIOB M KAKIBIA U3 HUX 2-3 pa3a NMpOMBIBAIOT BOAOM. i aToro B
KKy MPOOHUPKY 00aBISIOT MO 3 MJI BOJbI, CMECh HHTEHCUBHO BCTPSAXUBAIOT U
Mocjie pacciioeHusi OOoNbIIyI0 4YacThb BOAbI ciauBaroT. [locie mpoMbIBaHHS K
ankwirajgoreHugam 106asistor no 2 mia 10%-Horo pactBopa rupoKcuaa HaTpus,
NPOOUPKHU 3aKPBIBAIOT MPOOKAMU C OOPATHBIMU XOJOAWJIbHUKAMHU, COAECPKUMOE
MPOOUMPOK MHTEHCHUBHO BCTPsIXHBAaOT. CMeCh OYEHb OCTOPOKHO HArpeBarOT, HE
noBonss no kunenus. Ilocne oxmaxkaeHns mo | M1 IIETOYHOrO pacTBopa
MepeIuBalOT B JIpyrue NpoOupku, NMOAKUCIAIOT 20%-HbIM PacTBOPOM a30THOMU

KHUCJIOTHI ¥ JOOABJISIIOT HECKOJIBKO Kanenib 1%-Horo pacTBopa HUTpaTa cepeopa.

JlabopaTopHasi padora NeS

CaoiicTBa xj0podopma.
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Peaxmuewvt u 0ob6opyoosanu: xnopodopm, 10%-Hblli pacTBOp TUAPOKCUIA HATPHUS,
pacTBOp Moja B monuae kKamus, 1%-Hbld pactBOp HHUTpaTa cepebpa, 10%-Hbli
pactBop ammuaka, 20%-HbIi pacTBOp a30THOW  KHUCJIOTHI, OOpaTHbIE
XOJOJUIBHUKH, MPOOUPKH, cTakaHbl 1o 100 mu, aex.

B npobupky HanmuBaroT 1 mu ximopodopma u 1 Ma BoAbl. 3aKpbIBAIOT MPOOUPKY
npoOKOl ¥ MHTEHCUBHO BCTpAXUBAIOT. Yepe3 HEKoTopoe BpeMsi o0pasyroTcst 2
CJI0s1, TaK KaK XJIOpo(hOpM MPaKTUUECKU HEPACTBOPUM B BOJIE.

B npoOupky HamuBarorT 1 mi xyopodopma U 100aBISIIOT HECKOJBKO Kareib
pacTtBopa uoga B uoauae Kanus. Cmech HHTEHCHBHO BCTpAXUBAIOT. Yepes
HEKOTOpPOE BPEMSI HUKHUM CII0 i MPUOOPETaeT pO30BYK OKpPacKy, TaK Kak
XJI0pOOpPM XOPOIIIO PACTBOPSET MO, KOTOPBINA MPU BCTPAXUBAHUH MEPEXOAUT U3
BOJIHOT'O CJ10s1 B XJI0pOodhopM.

B npoOupky HanusaroT 1 mia xaopodopma u 3 ma 10%-Horo pactBopa ruipokcHia
HaTpus. [IpoOupKy 3akpbIBalOT NPOOKOM ¢ OOpaTHBIM XOJOAMJIBHHUKOM. CMech
OYEHb OCTOPOKHO HArpeBalOT Ha Ta30BOM TOpEJIKE JO KHUIIEHUs, a 3aTeM
OXJIAXKJIAIT B JeAsHoW OaHe. B 3THX yCIOBHAX MNPOUCXOAUT THAPOIIHU3
xjiopodopma ¢ oOpa3oBaHUEM XJIOpHUJIAa HATPUS U HATPUEBON COJIM MYpPaBbUHOMU
KUCIOTBL. [l oOHapykeHus XJIOpPUA-HOHOB 4YacTh THApOJIM3aTa OTIMBAIOT B
APYTyro OpoOupKy u nociue noakucieHus 20%-Hoi a30THON KUCIOTON JOOaBIISIOT
HECKOJIbKO Kamenb HuTpata cepebpa. HaOmromaior BeimeAgeHue Oenoro

TBOPOXKUCTOTO OCaJIKa XJIOpuaa cepedpa.

Cnupmoul, cnosicHbie IQupvl MUHEPATbHBIX KUCI0M, RPOCHbLE IPUPbL
JladopaTopHasi padora Ne6

PaCTBOpI/IMOCTL CIIMPTOB B BOJI€, UX OTHOIIICHUE K HHAUKATOPpaM U ropeHue

Peaxmuevt u ob6opydosanue: cnvpThl (ITUIOBBIM, NPOMUIOBBINA, OYTUIOBBIM,
aMUJIOBBIM WM M30aMUJIOBBIN), 1%-HBII crUpTOBOM pacTBOp (eHondTanenHa,
CUHSS M KpacHas JlakmycoBas Oymara, (haphopoBble YallKy, JTYYMHKH, TPOOUPKH,

MMUNETKHU, MEPHbIC IIMINHIPHI
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B yeTbipe npoOMpKH HATUBAIOT MO 2 MJI BOJBI U B KaXyt0 A00aBistor no 0,5 mu
ATWJIOBOI'O, MPOMUIOBOr0, OYTHUIOBOr0, aMHJIOBOIO WJIM HM30aMHJIOBOI'O CIHPTa
COOTBETCTBEHHO. [Ipobupku xopomo BeTpsixuBaroT. HabGmrogaroT pacTBOpUMOCTh
CIIUPTOB B BOJIE.

Ha cuHioo n KpacHyro JJaAKMYCOBblE OyMa)XKd HAHOCST MO 1 Karuie KaXIoro w3
MOJIYYEHHBIX CHUPTOBBIX pAacTBOPOB. B Kaxayr U3 4YeThlpex MNpPOOUPOK €O
CIIUPTOBBIMU pacTBopaMu BHOCAT 10 | kamie 1%-Horo pactBopa penondranenna,
HaOro1as1 U3MEHSIETCS JIU OKpacka pacTBOPOB.

B Tpu dapdopoBble yamKkd HAIMBAOT MO 1 M 3TUIOBOro, OYTUIOBOrO U

AMHUJIOBOI'O CITMPTOB. CHI/IpTBI IIOJKHTAaI0OT U Ha6JIIOI[aIOT XapaKTCp ropcHM.

JlabopaTopHasi padora Ne7

A0COJI0THPOBaHHE ITHIOBOI0 CIIMPTA

Peaxmuevt  u  obopyoosanue: >tunoBeii  cnupt, cyiabpar wmegu  (II)

KpUCTANINYECKH, (papopoBbie YAIKK WU TUIIIH.

B wManenbkyto dapdopoByro wyamky wuind GaphopoBblid THUrelb MOMEIIAIOT
npuMmepHo 1 1 kpuctamimdyeckoro cyinbdara Menu (II) m mpokanuBaroT ero B
IUIAMEHU TOPENKU 1O HMCYE3HOBEHHUs roiny0oil okpacku. B cyxyro mnpoOupky
HaJIMBAIOT 2-3 MJI 3TWJIOBOI'O CHOUPTA W BHOBAT B HETO MOJYYEHHBINH O€3BOIHBIN
cynbdat menu (6enoro 1msera). Cierka HarpeBalOT MPOOUPKY U pa3MENINBAIOT €€
cogepxxumoe. [lonyyeHHbI aOCONIOTHBIA 3TUIOBBIM CIUPT MEPENUBAIOT B CYXYIO

POOUPKY.

JlabopaTopHasi padora Ne8

BoicaauBaHue 3THJI0BOIO CIIMpTa M3 €1ro BOAHOTO0 pacreopa
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Peaxmuewvt u 060pyoosanue: >TUIIOBBINA CIUPT, KapOOHAT Kaus (WM THOCYIb(daT

HATpHsI KpUCTAILNIMYECKUI), (hapOpOBbIE YAILIKH, MUIETKH, TPOOUPKH.

B npoOupky HanuBaroT 2,5 MJI STWIOBOIO CHUPTAa M MpPU BCTPAXUBAHUU
nobapnsoT 2,5 Mi Boabl. 1-1,5 MII Mmony4eHHOro pacTtBopa OTJIMBAIOT B
(dappopoByr0 HALIKY U MOJHOCAT K HEMY 3aXKEHHYIO JIYUYMHKY. 3aropaercs Ju
pa3z0aBieHHbIN cnupT?

K ocrtatky B mpoOupke 100aBisSIOT NPUMEPHO 2 I TOPOLIKOOOpa3HOro kapboHaTta
KaJlusg WU THOCYJNb(paTa HATpHs, DSHEPrUYHO B30AITHIBAIOT COAECPKUMOE
NpOOMPKU U CTaBAT NpoOMpKYy B mmTatuB. llocne paccrnoeHus BepXHU cio
(3TUIIOBBINA COUPT MUIIETKONW NEpeHocAT B (apdOopOBYIO YAIIKY U CHOBA MOJHOCST

K HEMY TOPSILIYIO JIYYHHKY. BocrimaMeHuTCs au crupT?

JlabopaTopHasi padora Ne9

B3aumopeiictBue cnupToB ¢ peakTuBoMm Jlykaca

Peaxmuevt u ob6opyoosanue: peaktuB Jlykaca (pacTBOop XJopujaa IIMHKAa B
KOHLUEHTPUPOBAHHON COJSTHOM KHCIIOTE), NPONWJIOBBIA CHOUPT, H3OMPOMUIOBBIN

CIUPT, TPETOYTUIIOBBIN CUPT, IPOOUPKH, MUTIETKH.

B 3 cyxue npobupku npunupatot mno 0,5 MiI COUPTOB, 3aT€M B KaXKAYI0 JOOABIISIIOT

no 1,5 mn peaktuBa Jlykaca, nepemMennBarOT U OCTABIISIIOT CTOSITh 1-3 MUH.

JladbopaTopHnasi padora Nel(

Cii0:kHbIe 3(PUPBI MUHEPAJIBHBIX KHCJIOT

Peaxmuevt u  06opydoeanue: ITUIOBBIA  CHUPT, W30aMUJIOBBIA  CIHPT,
KOHILICHTPUpPOBAaHHasA cepHasg Kuciora, 10%-Hblli pacTBOp CEPHOM KHCIIOTHI,
pacTBOp coisiHOM Kucnotbl (1:1), GopHas KuciaoTa, HUTPUT HATPHs, KapOOHAT

Oapus, 5%-HbIli pacTBOpP THJIPOKCUAA HATPpUs, XUMHUecKkre ctakaHbl (50-100 mi),
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NpsIMbIE€ Ta300TBOJHBIE TPYOKM C OTTAHYTBIMH KOHILIAaMH, BOJSHBIE OaHw,
JakMycoBasi Oymara, jeja, ¢pappopoBble YalllKH, MUMNETKH, JTYYUHKUA, XUMUYECKHUE

BOPOHKH, (PUIIBTPBI, KU TUIBHUKH, BopoHKa LlloTa.

Ionyuenue u ceovcmea smuncepHou Kuciomul. B mpobupky k 1 M1 3THIOBOro
COUpTa OCTOPOXHO, MO KaIulsiIM TMpH BCTPAXUBAHUU J00aBIsItOT 1 MI
KOHILICHTPUPOBAHHOM CEpPHOM KHUCHOTHI. PaszorpeBmiyrocs cMech HarpeBaroT 2-3
MHUH B BOJASHOM OaHe, 3aTeM OxJaxnaroT. [lolydeHHbI pacTBOpP BBUIMBAIOT B
HeOONbIION cTakaH ¢ 25 Ma Boabl U HeWTpanusyroT cyxum BaCOs, koTopbiid
N00aBISAIOT HEOOJBIIMMHU MOPLUUSAMH IPH HHEPTUYHOM MEPEMEIINBAHUN CMECU
CTEKJISIHHOM MaJIOYKoil (peakIMOoHHas cMech BcreHuBaeTcs — Boiaensercs CO»).
Korna Beigenenne CO; mpekpaTutces, peakims J0JKHA ObITh HEUTPaTbHOM.
OTuabTPOBBIBAIOT YaCTh KUJIKOCTU Yepe3 IUIOTHBINA (uiabTp uiH BopoHKy Illorta
B 2 npobupku. B onny u3 Hux go0aBisatoT HeMHOro 10%-Horo pactBopa cepHOU
KHCIIOTBI, BbIMagaer ocafgok. K npyroil wactu Quuibrtpata nolabisoT 1 mi
pacTBOpa COJITHOW KHUCJIOTBI M HArpeBarOT IMPO3PAyHbId KHUCIBIA pPacTBOpP B
Kunsiend BoastHo O6ane. Uepe3 HECKONIBKO MUHYT BBIJEISETCS OCANOK Cyibdara
Oapusi.

llonyuenue uzoamuncyrvghama. B cyxyro mOpoOHMpKYy HalIMBalOT 2 M
KOHILICHTPUPOBAHHOW CEPHOM KHCIIOTBI M OCTOPOXXHO TIIPU BCTPAXMBAaHUHU U
OXJIaXJEHUU JISIHON BOJIOM M00aBist0T 1 M m3oammiioBoro cnupta. Yepes 3-4
MHH HECKOJIBKO Kallejlb IOJIYy4YeHHONM OJHOPOAHOMW, IOYTH HE HMMEIOIIECH 3araxa
KHUJKOCTH OCTOPOKHO MPHU BCTPAXMBAHUM BIMBAIOT B MPOOHUPKY C 4 MJI XOJOIHOU
BoAbl. OOpa3yeTcsi mpo3payHblid, 0€3 3amaxa pacTBOP M30aMUJICEPHON KHUCIOTBHI.
Ecnu npu cmemmBaHUM CHUpPTAa C KUCIOTOM CMECh pa3orpeercs, TO BOIHBIN
pacTBOp MOJYy4YaeTcss MYTHbIM M HUMEIOLIMM 3amax, Tak oOpa3yeTrcsi MpUMECH
JTMU30aMIJIOBOTO 3dupa.

llonyuenue u ceoticmea >muanumpuma. PacTBOPSIIOT B NpoOUpKE 2 I' HUTPUTA
HaTpus B 4 MJI BOABI U 100ABISIOT 3 MJI 3TUI0BOro cnupra. CMech OXJIaXAaoT B

CTaKaHe ¢ IeJsSHOM Bomoil. B apyroii npobupke oxnaxmaror g0 0°C 5 mi patsopa
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consiHoi kucnoThl (1:1). [Ipu HempepbIBHOM NepeMEeNInBaHnu 10 KaIjisiM BJIMBAIOT
oxnaxeHHbIi pactBop HCl B mpoOUpKy ¢ BOIHO-CIMPTOBBIM PACTBOPOM HUTPHUTA
HaTpus. OOpa3yercs STUITHUTPUT, HUMEIOIIMK NpPUATHBIA (DPYKTOBBIM 3amax
(OcTtoposxkHo! BrpixaHue napoB STUJIHUTPUTA BbI3BIBAET CEpALIEOMEHNE U MTPUIIHB
KpPOBHU K TOJIOBE.). DTHJIIHUTPUT BCIUIBIBAET B BUJE KEATOBATOro ciod. HemHoro
STWIIHUTPUTA MEPEHOCAT NMUMNETKON B (papdopoByro Hamiky M MOMXKUTAOT. DdUp
TOPUT KENTO-3€JICHBIM IJIaMEHEM.

l M 3TUAHUTpPHUTA MNOMEWIAIOT B NpoOUpKY M ao0aBiAroT 2,5 ma 5%-Horo
pacTBOpa THAPOKCUAA HATpHs; 00pa3yloTcs 2 cios. 3aTeM PEaKIHOHHYIO CMECh
HSHEPrUYHO BCTPAXUBAIOT, )KUJIKOCTh CTAHOBUTCSA OAHOPOIHOM, 3aMax dTUIHUTPUTA

ncyuc3acrT.

JladopaTopHas padora Nell

CaoiicTBA rVIMLIEPUHA U ITHICHIJIUKOJIA

Peaxmusewr u o06opyoosanue: TIUUEPUH, STUICHIIUKONb, 2%-HbIA pacTBOp
cyabara meau (II), 10%-HbIil pacTBOp TUApPOKCHIA HATPUS, PACTBOP CEPHOM
kucnotsl (1:1), rugpocynbdat kanus, IpoOUPKU, TUIETKH.

B npobupky Hanuarot 3-4 kamm 2%-Horo pactBopa CuSOs u 2-3 mu 10%-Horo
pactBopa NaOH. K oOpa3oBaBuieMycs ocaJky roiayOoro IBeTa MNpUIIUBAIOT
HECKOJIbKO Karellb TJULEpUHa U cMech nepememuBarT. Ocalok pacTBOpsieTcs,
MOSIBJISIETCS.  BAaCMJIBKOBOE  OKpallMBaHWE  pacTBOpa OT  00pa3yrolierocs
KOMIUJIEKCHOT'O CO€UHEHUs — riuiepara meAau. OnbIT MOBTOPSIIOT, HUCMONb3YS
BMECTO INIMLEPUHA STHJICHIJIMKOIb.

B cyxyto nmpobupky nHacekimator cioem B 1 cm KHSOs4 u cmauuBaroT ero aByms
KasiMH TiidnepuHa. CMech CWIIBHO HAarpeBalOT — J0 OOpa30BaHMS TSKEIbIX
MapoB akKpojeuHa ¢ €IKUM 3anaxoM. [umapocynbdar kamus TOpU CHIBHOM

HarpeBaHuM mpespamaercss B nupocyibpar kamus K:S>O7, koTopelii OTHUMaeT

BOAY.
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Anvoe2uovl u Kkemonol

JladopaTopHasi padora Nel2

IIBCTHLIC P€aKIMu Ha KﬂpﬁOHI/IJILHLIe CocINHCHUSA

Peaxmuswvr u o6opyooeanue: 10%-Hblli pacTBOp (opMasibaeruaa, YKCYCHBIH
anpaerun, 10%-HbI YKCYCHBIM anmpAerui, aneToH, (PyKCHHCEpHHCTas KUCIOTa,
cepHas KHCJIOTA, 0,5%-nbIi1 BOJHBIN pacTBop pe3opurHa
(cBexxenpuroroBiieHHbIi), 0,5%-HbIA pacTBOp HUTpompyccuaa Hatpus, M

pacTBOp TMAPOKCUIA HATPUS, TUIETKH, TPOOUPKHU.

Peaxyuu anvoecudos ¢ gyxcuncepnou kucromou. B JBe TpoOUPKH HANIMBAIOT 1O
1 M7 mpo3payHOro O0ecBETHOTO pacTBOpa (DYKCUHCEPHUCTOM KUCIOTHL. B mepByto
npoOUpKy 100aBIAIOT HECKONbKO Kamnenb 10%-Horo pactBopa (opmanbaeruia, a
BO BTOpYIO — Takoil xe 00beMm 10%-Horo pactBopa ykcycHoro aipiaeruna. Yepes
HEKOTOpOE BpeMs B MpoOupke ¢ (opManbaeruoM mosBiseTrcs ¢GuoneToBas
OKpAackKa, a B IPOOUPKE C YKCYCHBIM allbJIETUI0M — (DHOJIETOBO-PO30BAsL.
Kauecmeennas peaxyus na popmanvoe2uo ¢ pesopyurnom. B npoOUpKy HAIMBAIOT
2-3 wmn 0,5%-noro pactBopa pezopumHa u 1 wmia  10%-HOro pacrBopa
dopmanpaeruia. Ha mnomydeHHyr0 cMeCh OCTOPOXKHO IO CTEHKE HPOOUPKHU
HACllanBalOT IMHUINETKOM 1-2 M KOHIEHTPUPOBAHHOM CEPHOM  KHUCIIOTHI.
Ha6mronaroT nosiBineHre MaIMHOBOI'O KOJIbLA HA TPAHULIE JBYX HKUAKOCTEH.
Peaxyus anvoecudos u xkemonos ¢ Humponpyccuoom nampus. B nBe npoOupku
HAJIMBAIOT MO 1 MJT TUCTUIUTMPOBAHHOM BOJIBI, 3aTEM B OJTHY W3 HUX JOOABIISIOT 2-
3 KamM yKCyCHOrO alibJIeruja, a BO BTOPYIO — Tako ke o0beM auneroHa. K
MOJTyYEeHHBIM CMECSM MPUIUBAIOT MO HECKOIBKO Kamnenb | M pacTBopa rugpokcuia
HaTpus. HaOmromaroT mosiBneHue KpacHO-(DMOJETOBOIO OKpPALIMBAHMS, KOTOPOE

IIPU CTOSIHUU MEPEXOIUT B KEIITOE.
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JladbopaTopHasi padora Nel3

IHosryyeHnue ajbaernaoB

Peaxmuewt u o06opyoosanue: >STUBOBBIM CHOUPT, (QPYKCUHCEPHHCTas KHUCIIOTA,
IUXpOMaT Kajus, CepHas KUCJIOTa, CIUPAIM U3 MEIHOW MPOBOJIOKHU, U30THYTHIE
ra300TBOJHbIE TPYOKH, cTakanbl Ha 100 M, Jieq, NpOOUPKH, MIULIEPUH

Tonyuenue yxcycnozo anvoe2uoa oKucienuem 3muno6020 CRUpma OKCUOOM Meou.
HeckonpkuMM KaIrjisiMUA 3TUJIOBOTO CHUPTA CMA4YMBAKOT CTEHKH CYXOM MpPOOUpPKHU.
B nuiameHu ra3oBoil TOpeNKHM HArpeBalrOT CHOUPAb U3 MEIHOH MPOBOJIOKH J0
o0pa3oBaHUs Ha €€ MOBEPXHOCTH yepHoro Hanera okcuaa menu (II). Packanennyro
JOKpacHa CHHpajb ONYCKalT B MPOOUPKY cOo cnupToM. Onepamuio MOBTOPSIOT
HECKOJIBbKO pa3. OOpa30BaBIIMICS YKCYCHBIA albJeruj] OOHApYKUBAIOT M0 3amaxy
( B HU3KHMX KOHIIEHTpALUAX MAaXHET 3€J€HBbIMU SI0JIOKaMHM) M LBETHOH peakuuu C
(YyKCHHCEPHUCTOM KUCIOTOM.

Ilonyuenue ykcycnoz2o anvoeauda OKUCIEHUeM 3MUnI08020 CRUPMa OUXPOMAMOM
kanus. B cyxyto npobupky HaceinaroT 0,5 T auxpomata Kaiaus, NPUIUBAIOT 2 M
10%-HOro pacTBOpa CEpHOM KHUCIOTBI M TIOCTENEHHO MPU BCTPSIXUBAHUU
N00aBIsAOT 2 MJI ATWIOBOro cnupra. (Cmech pa3orpeBaercsi, HPOUCXOIUT
M3MEHEHHE €€ I[BE€Ta OT OPaH)XEBO-KPACHOIr'o J10 3ejleHoBaTo-Oyporo. [IpoOupky
3aKpBIBAIOT MPOOKOI ¢ M30rHYTOM ra300TBOAHON TPYOKON M 3aKpEIUISIOT B JIANKe
mraruBa. KoHel ra3o0TBOJHOM TpyOKH OMYCKalOT B MNPOOMPKY-NIPUEMHUK C
BooW. [IprueMHHK MpeaBapUTENbHO MOMEUIAIOT B CTaKaH CO JIJOM. IPOOUPKY C
PEaKLMOHHON CMEChI0 OCTOPOKHO HArpeBarOT Ha TUIAMEHHM T'OPEJIKU U OTTOHSIOT
JeTyyue NpOAYKThl B TedeHue 3-4 MuH. Hanuuwme ykcycHoro anmpieruaa B
pOOUpPKE MPUEMHMKE OIPEAENAIOT MO 3amaxy M peakuuu ¢ (PyKCUHCEpHHUCTOU
KHUCJIOTOM.

Ilonyuenue enuyepunogoco anboecuda OKUCTEHUEeM 2IUYepuHa Ouxpomamom
kanus. B nmpooupky nHanuBaror 1ma 10%-Horo pactBopa auxpomata Kaaus, 1 mi
10%-Horo pactBopa cepHoil KUCIOTHI U 1 mi riuiepuHa. CMeCh BCTPSIXUBAIOT,

NpPOOUPKY 3aKpbIBAIOT MPOOKOM ¢ ra300TBOJHOM TpPyOKOW U  OCTOPOXKHO
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HarpeBatoT. [lapsl oOpa3zyromierocst TIMUEPUHOBOIO aNbJErH1a MpPOMycKarwT B 1
M pacTtBopa (YKCHHCEPHUCTOM KHUCIOTHI, HAIUTOM B NPOOUPKY-NPUEMHUK,

HOSABIIAETCS KPaCHO-(UOJIETOBOE OKPALLINBAHNUE.

JlabopaTopHasi padora Nel4

Peakuun HyK/JI1€0QHIBLHOTO NPHUCOCAUHECHUA K KAPOOHWIBHOM IpyIie

Peaxmuewvt u o06opyoosanue: HaCBIIEHHBIM pacTBOp THAPOCYIb(UTAa HATpPHS,
anetoH, 10%-Hblli pacTBOp coystHOM KuCHOThI, 10%-HBIM pacTBOp KapOoHaTa
HaTpHsl, JieJ, Tpooupku, crakanbl Ha 50-100 M.

B npobupky HanmBarOT 3 MJI HACBIIIEHHOTO PacTBOpa T'MAPOCYJb(HUTA HATPHUS U
N00aBISAIOT TPH IHEPrUYHOM BCTPSIXMBAaHMM 2 MJ areTroHa. Paszorpesmryrocs
PEaKLHOHHYIO0 CMECh OXJIAXKJIAIOT B CTAKaHE CO JIbAOM. Uepe3 HEKOTOpoe BpeMs B
POOUpPKE BBINAJAET KPUCTAUIMUYECKUN OCAJOK TMAPOCYIb(MUTHOIO MPOU3BOIHOIO
aneroHa. Kpucrtamibl OTQUIBTPOBBIBAIOT U TNEPEHOCAT B 2 MNPOOMPKH IS
MPOBEICHUS THUAPOIN3a THIPOCYIb(UTHOIO MNPOU3BOJHOIO areToHa. B onHy
npoOupky mpuinBaroT 1 mia 10%-Hoil consiHOM KUCTOTHI, BO BTOpyto — 1 mut 10%-

HOT'O pacTBOpa KapOoHaTa HaTpus. [[poOMpKH cierka HarpeBaroT.

JlabopaTopHasi padora NelS

Peakuuu 3amMemieHus1 KApOOHUWJIBHOTO KHCJIOPOAA

Peaxmuebt u o06opyoosanue: YKCYyCHBIA aibAETH[, Aal€TOH, COJSHOKHUCIBIN
(enmnruapa3uH  (HaChHILIEHHBIA pPAcTBOp), aueTaT HaTpusd, CeMHKapOa3un
COJITHOKHCIIBIM, aleTaT Kajaus, THIPOKCHIAMUH COJSTHOKUCIBIN, KapOOHAT HATpHs
(6e3BOaHBIN TOPOIIOK), TpoOupku, (apdopoBbie Yaliku, acOECTOBBIC CETKH,
BOJSIHbIE OaHU, XMMUYECKHE BOPOHKH, (PpuibTpoBanbHas Oymara, jiel, CTaKaHbl
XUMHYECKHE.

llonyuenue enuncuopazona ykcycnozo anvoecuoa. B nmpobupky mnomemiator 0,5

MJI HACBILICHHOI'O pacTBOpa COJITHOKHCIIOrO (bCHHJIFHI[paBI/IHa, I[O6aBJ15HOT
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HEMHOI'0 KpUCTAJUTMYECKOr0 aleTaTa HaTpHs U NPU BCTPSIXUBAaHUKA NpwinBaroT 0,5
MJI YKCYCHOr'O allpJierujaa. BeimagaroT KpucTamibl (HEHHITHAPA30HA YKCYCHOI'O
anbAETUAA.

llonyuenue cemukapbasona ayemona. pacTBopAr0oT 0,5 T COITHOKUIOrO
ceMukap0asuia B 2 MJ Boabl, 3aTeM no0aBisatoT 0,5 mu anietona u 0,4 r anerara
kanus. [IpoOupky 3aKpbIBatOT IPOOKOM U CMECh SHEPTHMYHO BCTpsiXxuBaroT. Yepes 2
MUH NpOOHMPKY OXJIAKJAIOT XOJIOJHOM BOJOW. BeimagaeT ocanok cemukapbOazoHa
aleToHa.

llonyuenue oxcuma ayemona. B mpoOupke pacTBOpSOT | T CONSTHOKUCIOrO
TUAPOKCHIAaMUHA B 3 MJ BoAbl. Kucnelil pactBop HelTpanusytotr npumepHo 0,7 T
0e3BOIHOrO0 KapOoHaTa HaTpus, A00aBiss €ro HeOOJBIIMMHU MOPLUSIMH, IMPU
BeTpsixuBaHuu  Bbaensercss CO;. IIpoOupky ¢ TOJy4EeHHBIM PacTBOPOM
OXJIAXKJIAIOT B CTakaHe C JEeASHOM BOJOW. 3aTeM [00aBISIOT K pPacTBOpPY
ruapokcunammia  okonmo 0,7 wmn  ameroHa. (Cwmech pasorpeBaercsi, CHOBa
Boifiensiercs CQO;, MOSABISIOTCS OECIBETHBIE KPHUCTAUIBl OKCHMMAa alleTOHA.

[IpoGupky oxnakaaror.

Ilpeoenvuvie 00HOOCHOBHBIE KAPOOHOBBIE KUCIOM bl

JlaGoparopHnas padora Nel6
PacTBopuMoOCTB npeaeibHbIX KAPOOHOBBIX KHCJI0T B PA3JIMYHbIX

PACTBOPUTEJIAX, CPABHEHHE CHJIIbI KMCJIOT

Peaxmuswvi u o06opyoosanue: kapOOHOBBIE KHUCIOTHI (MypaBbHHAs, YKCYCHas,
MacisiHas, cteapuHoBasi), 0,1M pacTBopbl MypaBbUHOM, YKCYCHOHM, MACIISHOM,
CTEapUHOBOM U COJSIHOM KHCIIOT, THJIOBBIM CIIUPT, AUITHIIOBBIN 3QuUp, TPOOUPKH,
YHUBEpcallbHasi MHANKATOpHas Oymara.

B uersipe mpoOupku BHOCAT mo 0,5 M MypaBbHMHOW, YKCYCHOM, MAaCIISIHOM,
CTEapUHOBOM KHCIOT M 100aBisitoT 1o 2-3 mul Bogbl. Coaepkumoe MpoOUpoK

TIIATEJIBHO IEPEMENIMBAIOT, €CIM KUCIOTa HE pacTBOPSAETCS, HNPOOUPKY
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HarpeBaroT. OTMEUYar0T 3aBUCUMOCTh PAaCTBOPUMOCTH KapOOHOBBIX KHCIOT B BOJE
OT MOJEKYJSPHOM Macchl BeniecTBa. ONBIT MOBTOPSAIOT, UCIIONIB3YS B KAadeCTBE
pacTBOpUTENEH COIUPT U JUITHIIOBBIN 3pup.

JUist cpaBHEHHUS CWJIBI KHUCIOT Ha MOJOCKY HWHAMKATOPHOM Oymaru HaHOCST IO
Karlie pacTBOPOB OPraHUYECKHUX U COJIIHOW KMCJIOT U MO LIKaje onpenenstor pH

9TUX PACTBOPOB.

JlabopaTopHasi padora Nel7

IonyyeHue u CBOMCTBA YKCYCHOM KHCJIOTBI

Peaxmuewvi u obopyodoeanue: nensHas yKcycHas kuciota, 10%-HbIii pacTBOp
yKcycHOM Kkuciotsl, 10%-Hblil pacTBOp KapOoHaTa Hatpusi, 20%-HbI pacTBOp
anerata HaTpus, Metayuinueckudt marauii, oxcun menu (II), 3%-ubIil pacTBOp

xsopua xenesa (I1I), ra300TBoIHbIE TPYOKH € OTTAHYTBIM KOHI[OM, POOHUPKH.

Bzaumooeiicmeue yxcycnoti kucnomol ¢ kapoonamom nampusi. K 1-2 ma 10%-noro
KapOoOHaTa HAaTpus NMPWIMBAIOT 1 MJ JEeIsSHOM yKCyCHOM Kuciotel. HabGmromaror
BbIJICJICHHE YTJIEKHUCIIOrO Irasa.

Bzaumooeiicmeue ykcycHnoti kucnomol ¢ macuuem u oxcuoom meou(ll). B mpodbupxy
HaJIMBAIOT 2 MJI YKCYCHOW KuCHOThl W podasmstor 0,1-0,2 r MeTaminyeckoro
marHus.  IIpoOupky  3akpeiBalOT NpOOKOM €  Ta300TBOAHOM  TPYyOKOM.
Briagemarommuiics ra3 yepe3 HEKOTOPOe BPEMS MOKUTAIOT.

B npobupky BHocsT 0,1-0,2 r okcuaa meau (II) u 2 Ma yKCyCHOM KUCIIOTHI, 3aT€M
OCTOPOXKHO HAarpeBaloT €€ Ha IlamMeHu ropenku. HaOmrogaroT m3mMeHeHue 1BeTa
pacTBopa.

Obpazosanue u eudpoauz ayemama xceneza (Ill). B npoOupky mpunupaior 3-4
karu 20%-HOro pacTtBopa aierara HaTpus U JOOAaBISIIOT CTOJBKO ke 3%-HOro
pactBopa xsiopuna >xene3a (III). HaGmionaroT mosiBlIeHHE KEATOBATO-KPACHOTO

okpammBaHus. IIpu KumsiueHMM pacTBOpa MPOUCXOAUT THAPOIU3 MOIYYEHHOTO
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arecrara XEJIC3a C O6pa30BaHI/ICM OCHOBHOM COJIM, KOTOpas BbIIIAJaCT B BHUIAC

KpacHO-Oyporo XJIOMbeBHIHOTO OCAIKA.

JlabopaTopHnasi padora Nel8

HOJIy‘leHI/le BBICHIHX KHPHBIX KHCJIOT U UX CBOMCTBA

Peaxmuewvl u obopyoosanue: mbuio (cTpykku), 1%-Hblli BOJAHBIN pacTBOp MbLIa,
CIIUPTOBOM pacTBOp MbLIA, 10%-HBIIM pacTBOp CEPHOU KUCIOTHI, 5%-HBI PacTBOp
xJiopuaa Kanblusi, 5%-Hblil pacTBOp arleTata CBUHIA, 5%-HBIM pacTBOp cyJibdara
menu (I1), 5%-nblii pacTBOp rugpokcuna Hatpus, 10%-Has consHas kucnora, 1%-
HBI CIUPTOBOM pacTBOp QeHondTanenHa, JUITHIOBBIN 3up, OEH30I, CTaKaHbI
Ha 50 mu1, mpoOupKwy.

Buvidenenue ocupnvix xuciom uz meina. B crakane rotosat 10-20 mu BOIHOrO
pactBopa mbuia (Ir MbUTBHOUM cTpyxkKH Ha 8-10 M Boabl). Bonbliyio ero yacthb
OCTaBJIAIOT JJIs1 IPOBEACHMUS CIIETYIOUIUX OMBITOB.

B nmpobupky HamuBaroT 2-3 MJI TOJIYYEHHOIO BOJHOIO pacTBOpa MbUIa U
nobasnsoT 2-3 mun 10%-HOro pactBopa cepHOW KHUCIOTHL. PacTBop MyTHeeT
BCJEACTBUE  BBIMAJEHUS  HEPAaCTBOPUMBIX B  BOAE  BBICIIMX  JKUPHBIX
KkucaoT. I [poObupKy co cMechio HarpeBarOT MOYTH 0 KUIMeHus. PacruiaBuBiimecs
KUPHBIE KHUCJIOTHl BCIUIBIBAIOT B BHUJE CJIOS, KOTOPBIM 3aTBEpAEBacT Ipu
OXJIAXKJICHHH.

T'uoponuz meina. B cyxyrwo npoOupKy HalnuBaroT 1-2 MiI CIHPTOBOrO pacTBOpa
MbuTa U qo0aBisitor 1-2 xkammu 1%-Horo cnuproBOoro pactsopa ¢eHondraaeuHa.
ConepxumMoe 3TOil MPOOUPKH OCTOPOKHO MO CTEHKE MEPENHBAIOT B MPOOHUPKY C
Boxou. Ha rpanune paszpena cioeB BOAbI U CHOUPTOBOIO pPAacTBOpa MbLIA
MOSIBISIETCS KOO MAJIMHOBOTO-PO30BOI0 IIBETA.

Obpasosanue Hepacmeopumbulx coeli 8blCUUX HCUpHbIX Kuciom. B 3 mpodupku
HaJIMBAIOT N0l MJI BOJHOrO pacTBOpa MbLia, 3aTEM B MEPBYIO MPOOUPKY BHOCAT 1
M1 5%-HOro pacTBOpa XJopHaa Kaiablus, BO BTOpyro — 1 mu 5%-Horo pactsopa

anerata CBHMHIA, B TpeTbto — 1 mu 5%-Horo pactBopa cyinbgpara meau (II). B
40



NEepBOM M BTOPOM MpOOMpPKax BhIManaeT Oeblid 0CagoK, KOTOPBIM pacTBOpsSETCS
npu nob6asiaeHun 1 mu 10%-Horo pactBopa cossiHOM kuciorbl. OOpasyroniuecs
IIPU 3TOM KUPHBIE KUCIOTHI TOCTENEHHO BCIUIBIBAIOT HAJl KUAKOU (a3oil.

B tpetweil mpoOupke Bbllagaer roay0oBaTo-3eneHblid ocanok. Comepxumoe 3Ton
npoOupKU JensT Ha JaBe yacTh. OIHYy W3 HUX HArpeBarOT A0 KUIEHUS, OCaZOK
IUIaBUTCS M 00paszyeTcss M3yMpyIHO-3€J€HOe Koibllo. Bo BTOpyr mpoOupky
N00AaBISAIOT HECKOJBbKO Kameilb O€H307a U MOJNYYEHHYI0 CMECh DJHEPrUYHO
BCTpsixuBaroT. Haj moBEpXHOCTHIO BOJAHOIO CJIOSI 00pa3yeTcss U3yMpyAHO-3€JIEHOE

KOJIBIIO paCTBOpPa MCAHOI'O MbLJIA.

Choosrcrvie 3¢pupol npederbHbIX 00HOOCHOBHBIX KUCIOM
JlabopaTopHasi padora Nel9
Iosry4yenue c10:KHBIX 3QHUPOB NpeAeIbHbIX KHCIOT

(peakuus dTrepupuKaALHN)

Peaxmuewvt u o0bopyodoeanue: 3TUIOBBIM CHUPT, U30aMUJIOBBIM CHOUPT, JIEISAHAS
YKCYCHAsi KHCJIOTa, CEpHAasl KHCJIOTAa, HACBIIMIEHHBIM pacTBOp XJIOpUAA HATPHS,
BOZIsIHbIE OaHU, TEPMOMETPHI, 0OpAaTHBIE XOIOAWIBHUKH, J€/1, KOJObI, TPOOUPKHU.
llonyuenue smunayemama. B cyxyioo NOpoOMpKYy HaJIMBAOT 2 MJ 3THIOBOIO
CrupTa, 2 MJI JIEASTHOM YKCYCHOM KHCJIOTBI UM | Kalilo KOHIEHTPUPOBAHHOU
cepHoil kucioThl. [IpoOupKy 3aKpbIBatOT MPOOKON C OOPATHBIM XOJOAMIHBHUKOM U
HarpeBaroT Ha BOAAHOM GaHe 5-10 mun mpu temnepatype okono 70°C. Pactsop
OXJIAXKJAOT. [[71s1 BBIACIEHHS THIIalleTaTa K COAEP>KUMOMY NMPOOUPKU MPUIIUBAIOT
3-4 M HaCBILIEHHOTO pacTBOpa XJIOpHAA HATpHs. OTUIALETAT B MPOLECCE
BbICAIMBaHUsl BCIUIBIBAET, 00pa3ysl CJIOH OECIBETHOW MUIKOCTH C MPUATHBIM
3amaxoM.

llonyuenue usoamunayemama. B cyxyro TpoOOUpKY HaIUBAIOT 2 MJ JIEASTHOU
YKCYCHOW KMCJIOTBI, 2 MJI ©30aMWJIOBOI'O CIIUPTA U | KaIuIl0 KOHLIEHTPUPOBAHHOM
cepHoil kucnotel. ComepxumMoe NpoOUPKHU TIIATENbHO NepeMmeinBatoT. [Ipodupky

3aKpBIBAIOT MPOOKOW C OOpaTHBIM XOJIOAWJIBHUKOM W HarpeBalOT Ha KUMSIIEH
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BOoAsiHOM Oane 7-10 MuH. 3aTeM ee OXJIaKJal0T, CHUMAIOT OOPaTHBIA XOJIOAUIBHUK
U TEpEeTUBAIOT COAEPXKUMOE B JPYryr0 NpoOUpPKY ¢ 2-3 M JIEASTHOM BOJBI.

M3o0amMumanerar BCIJIbIBACT HA MMOBCPXHOCTH BOJBI.

JlabopaTopHasi padora Ne2(

I'maposms 3Tuianerara

Peaxmuewvt u obopyooeanue: stunanerar, 20%-Hblii pacTBOp CEPHON KHUCIOTHI,
30%-Hbli1 pacTBOp TUAPOKCHUIA HATPUS, BOJISIHbIC OaHBI, 0OpAaTHBIC XOIOAUILHUKH,
POOUPKH, KOJIOBI.

B nBe npobupku HanmBaroT mo 2-3 mul 3tunanerata. B nepByto no0asistor 1 mi
20%-Horo pactBopa CEpHOM KHUCIOTHI, BO BTOpyro — | mu 30%-HOro pacrsopa
ruapokcuga Harpus. lIpoOupku  3akpeiBaloT NOpoOKaMH C  OOpaTHBIMU
XOJOJUIBHUKAMH, X COAEPKUMOE DHEPrUYHO MEPEMEUIMBAIOT M HArpeBalOT Ha

BozsHol 6ane npu 70-75°C B Teuenune 10 Mum.

Kupot u macna
JlabopaTopHast padora Ne 21

PacTBOpuUMOCTSH KHPOB M MaceJl B OPraHu4eCKUX PacTBOPHUTEIAX

Peaxmuewl u 0ob6opyodosanue: MoJICONHEUHOE MacCiO (HepapUHUPOBAHHOE), CBUHOM
XKUpP, OSTUBOBBIM CHOHUPT, alETOH, AUAITWIOBBIA »dup, xiopopopm, OEH30I,
METPOJICHHBIN 3Qup, OOpaTHBIC XOIOIUIBHUKU, BOJSHbIC OaHU, POOUPKHU.

B cemp mpoOupok BHOCAT N0 2-3 KalM MOJCOJHEYHOrO Macja, a 3aTeM
N00aBISIOT MO 2 MJI CIAEAYIOMIMX PAaCTBOPUTENIECH: B MEPBYIO — allE€TOH, BO BTOPYIO
— AUATUIIOBBIN 3QUp, B TPETHIO — XJI0POPOPM, B HETBEPTYIO — NETPOICHHBIN 3up,
B IATYI0 — O€H30J], B WIECTYI0 — O3THJIOBBIM CHOUPT, B CEABMYIO — BOJY.
Conepxxumoe  MpOOMPOK  HHEPrMYHO  BCTpsixuBaroT.  HaOmomator  3a
pPacTBOPUMOCTBIO PACTUTENIBHOI'O Macjia B Pa3jM4YHbIX pacTBopuTessx. CeapMyto

NpOOUPKY 3aKphIBAIOT MPOOKOW ¢ OOpaTHBIM XOJOJMJIBHMKOM, HarpeBaloT Ha
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BOASHOW OaHe 10 KUIEHUS M BCTPSAXUBAIOT. YBEJIWYUBAETCA JIU PACTBOPUMOCTH
PacTUTENBHOIO Macia Mpyu HarpeBaHuu?
OnpIT MOBTOPSIIOT, HO BMECTO PACTUTEIBHOIO Macia B MPOOUPKU BHOCST

HEOOIBIIOE KOJTUYECTBO CBHHOTI'O JKHpa.

JladbopaTopHasi pabora Ne22

OHpCIICJICJIeHI/Ie CTCIICHU HENPEACJIBbHOCTH KHPa

Peaxmuewr u 0b6opyodosanue: oACOTHEUHOE Macio (HepapUHUPOBAHHOE), CBUHOU
KUp, OpoMHasi BOAa, YETBIPEXXJIOPUCTHIN yriiepona, 3%-Hbld pacTBop Opoma B
CCls, 2%-nbiii pactBOp Kpaxmana, 0,05%-HbIi cOuUpTOBOM pacTBOp HOJA,
STUJIOBBIM CHUPT, OEH30J], COUPTOBOM pacTBOp deHodranenna, 0,1H pactBop
ruapokcuaa kamusi, 10%-Hblli pacTBOp KapOoHaTa HaTpus, 2%-HbIH pacTBOp
NepMaHraHara Kajius, OIOpEeTKH, MpoOUpKH, KoHMYeckue KoioObl Ha 50-100 wmui,
XUMUYECKUE CTAKAHBI.

Onpeodenenue cmeneHu HenpeoelbHOCMU HCupa peakyueu ¢ Opomuou 600ot. B
npobupky HanuBarT 0,5 MJI MOACONHEYHOro Macia W 3 MJI OpOMHOW BOJBI.
Conepxxumoe TpPOOUPKH PHEPTUYHO B30ANThIBalOT. UTO MPOUCXOAUT ¢ OpOMHOMU
BOZ0M?

Jlisi cpaBHEHHsI CTENEHHM HENPEAEIbHOCTH PACTUTEIBHOIO Maclia U KUBOTHOI'O
KHUpPa B OJHY U3 IPOOMPOK HAIMBAIOT 2 KaIlJIM MOACOJHEYHOrO Macia, B IPYrylo -
2 KaIiy pacTOIJIEHHOTO KUBOTHOTO KHUpa. PacTBOPSAIOT Macio U kup, 100aBiss B
npobupku no 1 mu CCls. 3atem npunuBaroT u3 Owopetku 3%-Hbl pacTBOp Opoma
B CCly mo tex mop, moka HE MOSIBUTCS YCTOMYMBAas XeiTas OKpacka Opoma.
CpaBHUBAIOT, Kakoe KOJMYECTBO OpomMa H3pacXxoJ0BaHO Ha OpOMHUPOBAHHE
MOJICOJIHEYHOI'0 Macjia M JKMBOTHOIO JKHMpa, JENalT BBIBOA O CTENEHU
HEHACBIIIEHHOCTH UCCIIETYEMBIX KUPOB.

Onpedenenue cmenenu HenpeoeibHOCMU Hcupa UOOHLIM yuciom. loqHoe uucio —

3TO KOJIMYECTBO rPaMMOB Moaa, npucoeaunstomerocs k 100 r sxupa. Uem Gomnbiue
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BEJIMYMHA MOJAHOrO YHCIa, TeM OONbllle ABOWHBIX CBS3€d HAXOAUTCS B OCTaTKax
KUPHBIX KUCJIOT, BXOJAILIMX B COCTaB TPUIIIMLIEPUIOB (3KHpa WUIIM Macia).

B xonuueckyto kon0y emkocteio 50-100 ma nHanusatot 10 ma 10%-Horo pactBopa
pacTUTENBHOIO0 Macja B xjopodopme, n100aBistoT 2 kamiu 2%-HOro pacTBOpa
Kpaxmayia M Mo KarjisiM MpU SHEPrUYHOM BCTPSAXMBAHUM MPUIUBAIOT U3 OIOPETKU
0,05%-Hp11 CIUPTOBOM PACTBOP A0 MOSBJIEHUS] CUHETO OKpalllMBaHUsA. PaccunTarh
MOJIHOE YHCIIO Maca.

Onpeodenenue Kuciomuozo uucia macia. B konnueckoil konbe emkoctbio 50 mi
pacTBOPSIIOT 2 T PAaCTUTENILHOTO Macjia B cMecu chnupra ¢ OenzonoMm (1:1) u
NpuOaBISAIOT 2 KAl CIUPTOBOro pactBopa denondranenna. K pacropy macina
M0 KaIJIIM MPU BCTPSXUBAHUU J00aBIAOT 13 OropeTku 0,1H pacTBOp rHapoKcuaa
Kalus 10 TOSIBJICHUS YCTOWYMBOM OJeaHO-po30BOM oOKpacku. OnpenenuTs,
ckosibko M1 0,1H pacTBOpa ruapOKCHAA Kajdusl U3PACXOJI0BaHO HA HEUTpaATU3aLUIO
CBOOOJIHBIX JKUPHBIX KHUCJIOT, COAepkalmmxcs B 2 r© Macna. Paccuuraiite
KHCJIOTHOE YUCJIO UCCIEAYEMOI0 KHUPA.

Bzaumooeiicmeue pacmumenbHo2o macia ¢ 600HbIM pACMBEOPOM NePMAHAHAMA
kanus. B npoOupky HanuBaroT npumepHo 0,5 M mojacolHEeYHOro macina, 1w
10%-Horo pactBopa kap6onara Hatpust U 1 miu 2%-Horo pactBopa nepMaHraHata
KaJlisl. DHEPruYHO BCTPSAXUBAIOT coaepkumoe npodupku. HabmrogaroT usmenenue

OKpacCKU pEeaKLIHOHHON CMECH.

ﬂGyXOCHOGHble Kap60H06ble Kucjiombuai

JlabopaTopHasi pabora Ne23

IHonyyeHune maBeseBoii KHCJIOTHI U ee CBOMCTBA

Peaxmuevt u obopyoosanue:hpopMuaT HaTpus, I1ABEJIEBAsI KUCIOTA, HACHIIICHHBIN
pacTBOp IIABENEBOM KHCIOTHI, 1M pacTBOp mIaBesneBOM KUCIOTBL, 2M pactBOp
ruapokcuaa kamus, 10%-selii pactBop xnopuzaa kanbuus, 10%-HbIi pacTBOp

yKkcycHOU Kucnotsl, 10%-Has consgHas kuciora, 10%-Has cepnas kucnora, 5%-
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HBII PACTBOP MEpPMaHraHaTa KaJIMsl, U3BECTKOBAas BOJA, U30THYThIE Ta300TBOIHbBIEC
TpyOKH, XUMUYECKHE BOPOHKH, (PUIIBTPbI, TUIETKU, TPOOUPKHU.

llonyuenue oxcanama nampus uz opmuama nampus. B cyxyo npoOUpKy BHOCAT
1-2 r ¢popmuara HaTpus W HarpeBaroT B IulamMeHH ropenku. Conb IUIaBUTCH,
UCIapsieTcsl KpUCTAJUIM3alMOHHas BO/IA, a 3aTeM (popMHUaT HATpUs 3aTBEPACBAET U
HAaYMHAETCsl €r0 Pa3joKEeHUE C BBIAEICHUEM BOJOpOAa. B 3TOT MOMEHT mpoOupKy
3aKpBIBAIOT MPOOKOW € Ta300TBOAHON TpyOKoil. Brimenstonuiics Bomopon
MO/KUTAIOT Yy KOHIIA Ta300TBOAHONW TpyOku. HarpeBanuwe mnpomomkamT 10
MOJIHOT'O MpeKpalleHusi BbleaeHuss Bogopoaa. Ilocie oxnaxaeHuss B MpoOUpKY
n00aBisItoT 2-3 M AUCTWUIMPOBAHHOM Boabl. OCTaTKM IUIaBa THIATEIBHO
MEePEMEIINBAIOT 10 UX MOJHOr0 pacTBopeHus. [lomydeHHbIN pacTBOp QPUIBTPYIOT
U K QuibTpary no kKamiaMm a00aBiastoT 10%-Hbll pacTBOp XJIOpUAA KajbLusl.
BrimaBmmii ocagok okcajiata KajabLHs AENAT Ha Be 4acTh. K omHON MpuiaMBaroT
10%-Hy0 CONISIHYIO KUCIIOTY, K APYTOM — YKCYCHYIO.

llonyuenue xanuegvix coneti waeenegou Kuciomsl. B mpoOUpKYy HaIMBaOT 2 MI
IM pacTBOpa 1aBesieBOi KUCIOTH U 100aBistoT 1 mi 2M pactBopa rugpokcua
Kanus. Beimagaer ocagok KUCIOM KaJIUMEBOW CONM MIaBesieBOW KUCIOThl. K ocanky
N00aBIISIIOT U30BITOK THAPOKCHIA Kalusl U HAOJIIOAA0OT €ro paCTBOPEHHUE.
exapboxkcunuposanue wasenesol Kuciomsel npu Hazpesanuu. B cyxyro npoOupKy
BHOCSAT 1 r maBeneBoi Kuciotel. [IpoOupKy 3aKkpbIBatoT MpoOKOil ¢ ra300TBOIHON
TpyOKOM, KOHEI] KOTOpPOl OIyCKalT B MNPOOMPKY C HM3BECTKOBOM BOJOHU, U
HarpeBatoT. IIpu HarpeBaHMM 1IaBeneBas KUCIOTa JEKApOOKCUIMPYETCS.
Beipenstouuiicss CO2 00Hapy>XKMBaIOT MO MOMYTHEHUIO U3BECTKOBOW BOJIBI.
Okucnenue wagenegol KUCi0mvl nepmaneanamom xaaus. B mpoOupKy HaauBarOT
1 MJ HacChIIIEHHOIO pacTBOpa IIABEJIEBOM KUCIOTHI, 700aBiIsA0T 1 Ma 10%-Horo
pacTBopa cepHOU KUCIOTHI U 2 M 5%-Horo pactBopa, 1-2 mi 10%-noro pactsopa
CEpPHOM KHUCIOTHI | MJI HACBIIIEHHOTO BOJHOIO pPacTBOpPa LIABEJIEBOW KHUCIIOTHI.
[IpobGupky 3akpbIBatOT MPOOKOM C Tra300TBOJHOM TPYOKOM, KOHEI] KOTOpOu
OIYCKAIOT B MPOOUPKY C M3BECTKOBON BOAOH. PeakIIMOHHYIO CMECh OCTOPOKHO

HarpeBaror.
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Oxkcukucaomel

JlabopaTopHasi padora Ne24

CBolicTBa MOJIOYHON KHCJIOTHI

Peaxmusvt  u  obopyodoeanue:  MOIIOYHAas ~ KUCIOTa, CepHAs  KHUCIOTAa,
dbykcuHcepHucrtas kuciora, 1%-ubeiii pactBop xyopuaa sxeneza (III), 1%-ubrit
pactBop ¢eHona, YKCyCHas KUCIoTa, 5%-HbIl pacTBOp MepMaHraHaTa Kalus,
MOJIOYHAsI ChIBOPOTKA, M30THYTHIE T'a300TBOJHBbIE TPYOKH, CTaKaHbl XMMHYECKHE
50-100 My, npOOUPKH, MUIETKH.

Peaxyuu monounou kuciomul ¢ xnopuoom oswcenesa. K 3-4 mn 1%-Horo pactBopa
(deHona n00aBIAOT HECKONIbKO Kamenb 1%-Horo pactBopa FeCls. PactBop
cTtaHoBUTCS (uosieToBbIM. Ero nensar Ha 3 yactu. K onHoit yactu nobasinsot 0,5
MJI MOJIOYHOM KUCHOTBI, K Apyro — 0,5 MIT yKCyCHOM KUCHOTHI, K TpeTheil — 0,5 mi
MOJIOYHOW CBIBOPOTKM. B mpoOupkax ¢ MOJOYHOM KHUCIOTOM U MOJOYHOMU

CBIBOpOTKOfI MOABICTCA XapaKTCPHOC IJISA (o -OKCUKHCIIOT 3CJICHOBATO-XKCJITOC

OKpalIuBaHHUE.

Pasznooicenue monounoii  (q-0KCUNPONUOHOBOU KUCIOMbBL) NPU HASPEBAHUU C

pazbaesnennou cepuou kucromot (1:2). B mpoOUpKy MOMEIIaloT KUMSTHUJIHLHUKH,
HaJIMBAKOT | MJI MOJOYHOM KHUCIOTHI, 1 M pa30aBICHHOM CEpPHOW KHCIOTHI U
3aKpBIBAIOT €€ MPOOKOIl ¢ ra300TBOAHON TPyOKOM, KOHEIl KOTOPOl OMyCKaroT B
IPYTyI0 NMpoOUpKyY € 2 Mil (PYKCHHCEPHUCTOM KHUCIIOTBI, MOTPYKEHHYIO B CTaKaH C
XOJIOMHOM BOJOM. PeakIIMOHHYI0 cCMeCh pa3orpeBaroT 10 KumeHus. Yepes 2-3 muH
pPacTBOp CTAaHOBUTCS (PHOTETOBO-KPACHBIM.

Okucnenue MONOYHOU KUCIOMbI NEPMAHSAHAMOM Kaaus 6 Kuciou cpede. B
npoOupKy HanmuBaroT 0,5 MJI MOJOYHOM KUCHOTHI, 0,5 M pa30aBIeHHON CEpHOU
kuciothl (1:2) u 1 mu 5%-Horo pactBopa nepmanranara kaiausi. CMecb OCTOPOKHO

HarpeBaror.
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CBolicTBA IUMOHHOU KHCJIOTBI

Peaxmuevt u obopyodosanue: 5%-Hbli pacTBOp JHUMOHHOWU KHUCIOTHI, 5%-HbIi
pactBop xjopuaa kaibuus,l0%-Hblid pacTBOp amMMHaka, JlakMycoBas Oymara,
POOUPKHU.

B npobOupky BHOcAT 1 M pacTBOpa JUMOHHOW KHUCIOTBI, KOTOPBIM 3aTeM
HeuTpanu3yroT 10%-HbIM pacTBOpOM aMMHUaka, NPWIHBAs €ro Mo KalulsiM Ipu
IIEpEMEIINBAHUN 10 HEWTpAJbHOM peakuuu cpelpl. K momydeHHOMY pacTBOpY
nuMTpaTa aMMoHHMs 100aBistOT 1 M 5%-HOT0 pacTBopa xyopuaa Kaubius. PactBop
OCTOPO’)KHO HArpeBaroT A0 KUIEHHs. Bpimagaer ocalok LUTpaTta KajabLWs. INpU

OXJIAKACHUHU paCcTBOpPa OCaJIOK PpaCTBOPACTCA.

Kemokucnomul. Ayemoykcycnuiit 3¢pup

JlabopaTopHasi padora Ne 26

IMosryyeHne NMPOBUHOTPATHOM KUCJIOTHI OKUCJIEHHUEM MOJIOYHON KUCIOTHI

Peaxmuevt u obopyoosanue: 5%-Hbli pacTBOpP MOJIOYHON KHUCTOTHI, 1%-HbIi
pacTBOop mnepmanranata kamus, 10%-Hblid pacTBOp KapOoHaTta Hatpusi, 2%-HbIU
pactBop Hutpornpyccuaa Hatpus, 10%-HbII pacTBOp THUAPOKCHIA HATPHS,
YHUBEpCcallbHasi HMHJIMKAaTOpHas Oymara, (QuibTpoBaibHasi Oymara, XUMUYECKUE
BOPOHKH, MPOOHPKH.

B npoGupky nanuBator 0,5 MJI MOJOYHOW KHUCIOTHI, KOTOPYIO HEUTPAIHU3YIOT,
npubaiss no kamwisiM 10%-Hb1il pacTBop KapOoHaTa HaTpus. 3aTeM J00aBISAIOT 2-

3 wma 5%-Horo pactBopa mnepmaHraHata kanus. Coaepkumoe HNpOoOUPKHU
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THIATEJIbHO MEPEMEIIMBAIOT W JOBOJAAT [0 KHUIEHUS Ha Ta30BOM TrOpeske.
®uoneTOBO-pO30Basl OKpacKa MEpPMaHraHaTa UCUE3aeT U BBINALAECT OyphId 0CAIO0K
okcuaa mapranua (IV). Ilomyuennsiii pactBop QuibTpytotT. s oOHapykeHuUs
MUPOBUHOIPATHOM KHCIOTHI MPOBOJIAT KAUECTBEHHYIO PEAKLUIO HA KETOrPYIIILY.
Hns storo k ¢unbrpaty npuiuBaioT 1 Ma 2%-HOro pactBopa HUTpOIpyccHIa
Hatpus u 1 mu 10%-Horo pactBopa ruapokcuaa HaTpus. PacTBop okpammBaercs B
opaHXkeBO-KpacHbli  1BeT.  Ilpm  no0aBiAeHMM  HECKOJIBKUX  Kameib

KOHILIECHTPUPOBAHHOW YKCYCHOM KHCIJIOTBI pACTBOP CTAHOBUTCS BUIITHEBO-KPACHBIM.

JlabopaTopHasi padora Ne 27

CaoiicTBa aneToyKkcycHoro 3¢gupa

Peaxmuewvt u 060opyoosanue: anieToykcycHsbiil a¢hup, OpomMHas Boaa (HaChIIEHHAs),
2%-Hb11 pacTBOp ruapokcHuaa Hatpusi, 10%-Hb1l pacTBOp CcONAHOM KHUCIOTHI, 10%-
HBI PACTBOP CEPHOM KHCIJIOTBHI, M3BECTKOBAas BOAA,2%-HBIM pacTBOp XJIOpUAA
xenesa (II1), nex, dunbrpoBanbHas Oymara, CKajlbIeNH, MUHIETHl, XUMHUYECKUE
ctakanbl Ha 100 M1, TpoOUpPKHU.

Peaxyus ayemoykcycnozo sagpupa ¢ pacmeopom eudpoxkcuda Hampusi. B IPOOUPKY
HaJIMBalOT |1 MJ alneToykcycHOro s¢upa M MO KaIIAM MpU BCTPAXUBAHUU
n00aBnsA0T 2%-HbBI PACTBOpP TUAPOKCHAA HATPUs 1O MOJHOTO PacCTBOPEHUS
alETOYKCYCHOro 3(upa. K MOIYyYEHHOMY MpPO3PAaYHOMY pPACTBOPY HPHIMBAIOT
10%-HbIi1 pacTBOp CONSTHOM KHUCIIOTHI O KUCIION peakiuu. ALIETOYKCYCHBIH 3¢up
BBIJICNIAETCS B BUAE MACIISTHUCTOIO CIOS.

Peaxyus ayemoyxcycnoco 3¢gupa ¢ xnopudom owceneza (III) u opomonm.
PactBopsitor 1-2 kamiM aneToykcycHoro 3gupa B 2 M BOAbl U NMpuOaBisioT 1
karuo  2%-Horo pactBopa xiopuna keneza(lll). IloctemenHo mosBisiETCS
¢uoneToBoe  OKpaliMBaHUE, OOYCIOBIEHHOE O0Opa30BaHUEM  KOMILIEKCHOM
KEJIE3HOM CONM EHOJbHOM QopMbl aneToykcycHoro 3¢upa. Ilpu pobGaBneHun

HECKOJIbKHX Kamejlb OpOMHON BOJbl OKpacka HCYE3aeT, HO Yepe3 HECKOJIbKO
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CEKyHJ BHOBb mnosiBisgercs. [Ipu moBTopHOM /100aBIeHHMH OPOMHOM BOJBI OKpacKa
CHOBA HCYE3aeT.

Kemonnoe pacwennenue ayemoykcycrnozo 3¢gupa. B npobupky HamuaroT 1 i
anetoykcycHoro s¢upa u 2 mu 10%-Horo pactBopa cepHoil kucinoTsl. [IpoOupky
3aKpBIBAIOT NPOOKOW € M30THYTOM Ta300TBOAHOW TPYOKOM, KOHEI] KOTOpOu
OIyCKaeTcsl B JAPYryl MpoOUpKYy, COAEpKallyl0 3 MJI HM3BECTKOBOW BOJBI.
PeaknmoHHy!0 cMECH IEPEMEIINBAIOT BCTPSAXUBAHUEM U OCTOPOKHO HArpeBaroT J10
KUIIECHUS. IIpoucxonur TUAPOIN3 alETOYKCYCHOTO a¢upa u
JIeKapOOKCUJIMPOBAaHUE  alleTOYKCYyCHOM  Kuciotel.  Beimenstomuiica  CO»
00HApY’KMBAIOT MO NOMYTHEHUIO U3BECTKOBOW BOJBI. 3aT€M OTTOHSIIOT HACKOJIBKO
Kamneyib SKUIAKOCTA B MYCTYH0 MNPOOUPKY, OXJaXJaeMylo JeasHou Bopoil. B
NPOOUPKY-NPUEMHHUK JOOABISAIOT OKOJIO | M BOJABI M B MOJIYYEHHOM pPACTBOpE

OIPENEIAIOT alleTOH PEeaKIMENH ¢ HUTPOIPYCCUIOM HATPHSL.

Amunvl anugpamuuecxkozo paoa

JladopaTopHasi padora Ne 28

CBolicTBa aMMHOB

Peaxmuevt u o6opyoosanue: 0,2M pacTBOpbl aMMHUaka, EPBHYHOTO, BTOPUYHOTO
M TPEeTUYHOTO aMHHOB, YHUBEpcalbHas WHAMKATOpHas Oymara, XJIOpH[
METHJIAaMMOHWSI, HATPOHHAsI U3BECTh, KOHIICHTPUPOBAHHAs COJsHAs KUCIOTa, 3%-
HbII pacTBOp xsopuaa xkenesa (I11), 3%-ubiit pactBop cynbdara meau (II), 10%-
HBII pacTBOp HHUTPUTA HATpHsA, JEIAsHAs YKCyCHas KHCIIOTa, H30THYTHIE
ra300TBOJHBIE TPYOKH, IPOOUPKH.

Cpasnenue OCHOBHBIX CEOUCME NEPBUYHBIX, GMOPUUHDIX, MPEMUYHbIX AMUHOS U
ammuaxa. Ha monocku yHUBEpcanbHOW OyMmMarum HaHOCST IO Kaijie PacTBOPOB
NEPBUYHOT0, BTOPUYHOT0, TPETHUYHOTO aMUHOB U aMMHaka. CpaBHUBAIOT OKPACKY
MSTEeH Ha MHIWKATOPHBIX OyMaxkkax co mkanoi pH u ompenenstor 3nauenue pH

HUCCIICAYCMbBIX aMWUHOB U aMMHaAKa.
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Obpa3zosanue coneti amunos. B cyxyrwo mpobOupky nomemiatotr 0,5 -1 r xmopuaa
METWJIAaMMOHMS U 1-2 r HaTpoHHOU M3BecTH. CMECHh TIIATEIBHO NEPEMEIINBAIOT
CTEKJISIHHOM nanoukoi. [IpoOupky 3akphIBatOT MPOOKOM € ra300TBOJHON TPYOKOM.
Peaknonnyto cMech paszorpeBatroT. K oTBepcTuio mNpoOUpKH, U3 KOTOpPOH
BBIICNIAETCS Ta3000pa3Hblii METWJIAMUH, TMOJHOCAT CTEKJISHHYIO NalouKy,
CMOYEHHYI) KOHIICHTPUPOBAHHOW COJSHOM KucCIoTou. Ilamodyka OKyThIBaeTcs
TyMaHOM. MeTHJIaMUH B3aUMOJEHCTBYET C COJISIHOM KHCIOTOW ¢ OOpa3oBaHUEM
TBEPAOU COJNM — XJIOPHJIa METUIIAMMOHHUS.

B nBe npobupku HanuaroT mo 2 mu 3%-Horo pactBopa xyopuaa xkenesza (I11) u
3%-noro pactBopa cyibdara Mmenu (II). Uepes oba pacTtBopa MNPOMyCKarOT
razoo0pasueiii MetwiamuH. B mpobupke ¢ FeCls Beimagaer Oypslii ocaiok, B
npobupke ¢ CuSO4 — ocanok roay0oro 1uBeTa, KOTOPbI pacTBOPSIETCS B U30BITKE
MeTUJIaMUHa C 00pa30BaHUEM KOMILIEKCHOW COJIU SIPKO-CUHETO LBETA.
Bzaumooeiicmeue nepsuunvix amuHo8 ¢ aA30MUCMOU KUCIOMOU. DTy PEaAKIHUI0
HCIOJIB3YIOT KaK KaUeCTBEHHYIO PEAKIMIO Ha MEPBUYHBIE aMUHBI aTU(PATUIECKOT O
psna. B npobupky ¢ 0,2 r xjopuaga METUIaMMOHMS NPWIMBAKOT 1 MJ BOABI, a
3aTeM, MOcie pPAacTBOpeHus coiu, BHOCAT | mu 10%-HOro pacrBopa HHTpHUTa
HaTpus. CMech TaTenbHO mnepememnBaroT. [Ipu no0aBieHMH K peakMOHHOU
CMECH HECKOJBKUX Kalelb JEeASHOW YKCYCHON KHUCIOTHI BBIAENAETCS a30T B BUAE

MEJIKUX ITY3BIPBKOB.

Amunoxkuciomel

JlabopaTopHasi padora Ne 29

CBolicTBa aMUHOKHCJIOT

Peaxmuevr u ob6opyoosanue: 2%-Hblli pacTBOp aMUHOYKCYCHOM KuUCIOTHI, 10%-
HBII PAacTBOpP AMUHOYKCYCHOM KHUCIOTBHI, 1%-HBII pacTBOp aMHUHOYKCYCHOM
KHCJIOTBl, PAacTBOPbl HHIUKATOPOB (METHJIOBBI OpaHXEBbIH, METUIOBBIN

KpacHblii, 1akmyc), kapoonat meau (II), , 10%-ublil pacTBOp ruapOKCHAA HATPUS, ,
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10%-Hb1i1 pacTBOp HUTpPUTA HATpHUsl, JEeAsSHAS YKCyCHas KHUCIIOTa, XUMUUYECKHUE
ctakanbl Ha 100 M, nen, BoasiHbIE OaHU, TPOOUPKH.

Omuowenue amunokuciom K unoukamopam. B Tpu npoOUpKH HaIUBaAIOT 1Mo 1 M
2%-HOro pacTBOpa MNIMIIMHA U JOOABISIOT MO 2 KaIlljd PacTBOPOB MHIUKATOPOB,
HaOIroAast U3MEHSIETCS JIM UX OKpackKa.

Obpaszosanue mMeoHoU ConU AMUHOYKCYCHOU KUCIombl. B CyXyto poOUpPKY BHOCST
0,5 r xap6bonara menu (II) m 1,5-2 M 2%-HOro pacTBOpa aMHUHOYKCYCHOM
KHCIIOTBl. PeakunoHHyl0 cMech HarpeBatoT. llocne HarpeBaHus XOpOIIO BHIHA
CUHSI OKpacka pacTBopa. YacTh pacTBOpa NEPENMBAIOT B JAPYTYIO NPOOUPKY U
n00aBisA0T K HeMy 2 karmu 10%-Horo pacTBopa ruApOKCHIA HATPHSL.
OcTraBuryrocsi 4YacTh JKMAKOCTH OXJIAXKJAIOT B CTaKaHEe C JICASHOM BOJOM.
[TocTeneHHO  BBITANAKOT KPUCTAUIBI  TPYAHOPACTBOPUMOM  MENHOU  COJIMU
AMUHOYKCYCHOM KHCIIOTBI.

Bzaumooeticmesue amunoxuciom ¢ azomucmoui Kuciomoti. AMAHOKHCIOTHI, KaK U
NEPBUYHBIE aAMUHBI, B3aHMMOJEHCTBYIOT C a30TUCTOM KHUCIOTOH C BBIIEJIECHUEM
azota. OTy pEakUUI0 UCHOJB3YIOT JUIsl KOJIMYECTBEHHOI'O  OIpEECICHHUS
AMUHOKHUCJIOT.

K 1 mn 10%-noro pactBopa rimmiuHa npuiuBatloT 1 ma 10%-HOro pacrsopa
HUTpUTA HaTpus U 1-2 Kamau JeAsHOM YKCYCHOM KHCIOTHL. [Ipu BcTpsixuBaHuU

MpOOUPKU HAOIIOAAETCS BBIJIEJIEHUE a30Ta B BUJI€ MEJKUX TY3bIPbKOB.

Moueeuna

JlabopaTopHnasi padora Ne 30

CBolicTBa MOYEBUHBI

Peaxmuevt u o06opyoosanue: moueBuHa kpuctammdeckas, 20%-HbId pacTBOp
MOYEBHUHBI, a30THAsI KHUCJIOTA, JIEJsHAsl YKCYyCHAs KUCJIOTa, KOHIIEHTPUPOBAHHBIN
pacTBOp THUAPOKCUAA HATPHUS, HACHIIICHHBI pacTBOpP IIABEJIEBOM KHCIIOTHI,

HACBIILIEHHBIA pacTBOp ruapokcuna Oapusi, 20%-HbI pacTBOp HUTPUTA HATPHS,
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10%-nb1i1 pacTBOp cynbdara meau, Opom, JJakMycoBast Oymara (CUHSSI U KpacHas),
Jes, MUMNETKU, U30THYThle Ia300TBOAHbIE TPYOKH, XUMHUUYecKHe cTakaHbl Ha 100
MJI, IPOOUPKH.

Pacmeopumocmsb mouesunvi 6 600e u obpasosanue ee coneu. B mpoOUpKy BHOCAT
0,2-0,5 r MoueBHMHBI W O00aBISIOT HECKOJLKO KaIlleib BOJBI 10 IIOJIHOT'O €€
pactBopeHusd. [lo kame pacTBopa HaHOCAT HAa CHUHIOK M KPACHYIO JIAKMYCOBYIO
Oymary. PacTBop MoOueBHHBI HEWTpalieH Ha JakMyc. TeM HE MEeHee OCHOBHBIE
CBOICTBA MOYEBUHBI MOKHO OOHAPY’>KUTh MPU B3aUMOJCHCTBUU €€ C KUCIOTaMHu.
ITonydeHHBI KOHLUEHTPUPOBAHHBIA PACTBOP MOYEBHUHBI JEIAT Ha ABE 4dacTh. K
nepBoil 100aBisAOT 2-3 Kaiid a30TOHOM KHUCJIOTHI, KO BTOpOMl — 2-3 Kamiu
HACBIIIEHHOI'O pacTBOpa WIABEJIEBOM KHCIOTBL. UYUepex HECKOJIBKO CEKYH]
HaO0JII01AI0T BhIMAICHHE KPUCTAIIOB COJIEH MOYEBHHBI.

T'uoponuz mouesunwvl. B npodupky BHocar 0,1-0,2 T moueBUHBI U J00aBsIOT 1-2
MJI HaChIILIEHHOI O pacTBOpa ruApokcuia 0apus. PacTBop KUIATAT 10 BBINAIECHUS B
ocanok kapbonata Oapus. Binaxnas kpacHas JJakMycoBas Oymakka, MoJJHeCeHHast
K OTBEpPCTUIO MPOOMPKH BO BpEeMs KHUIISSUEHUS pACTBOPA, CHHEET B CBA3U C
BBIJICJICHUEM AMMUAKa.

Peaxyus mouesunvr ¢ azomucmoti xuciomot. B npodupky nanusarot 1 mu 20%-
HOro pactBopa Mo4eBHHBI, 1,5 mi 20%-HOro pactBopa HUTpUTa HaTpus U 2-3
KAl JICASTHOM  yKCYCHOM KHUCHOTBL. [IpoOupky 3akpbiBaroT MpPOOKOH ¢
ra300TBOJHON TpYOKOH, KOHEI KOTOPOl ONMYyCKaloT B NPOOUPKY C HACBHIILIEHHBIM
pacTBOpoM ruapokcuaa 6apus. [IpoOupky ¢ peakiMOHHONW CMEChIO BCTPSIXUBAIOT U
HaOJII0/Ial0T MHTEHCUBHOE BBIJCICHUE MY3bIPbKOB Ta3oB — azora u COz. Ota
peakiusi 1oAOOHAa pEaKkIuu C a30TUCTOM KHCJIOTOM TIEPBUYHBIX AaMHUHOB
anudaTuyeckoro psAga M aMMHOKHMCIOT. Ee Takke HMCHONB3YIOT Ui
KOJMYECTBEHHOI0 ONpeNeNeHUusT MOuYeBMHBI 1o Meroay Ban-Craiinma (macca
MOYEBHUHBI PACCUUTHIBAIOTCS IO 00BEMY BBIJIEIUBIIETOCS a30Ta).

Pasznooicenue mouesunvt cunobpomumom nampusi (maes). J\ns TpPUTOTOBIIECHUSA
pacTBopa  TrumoOpoMuTa  HaTpus B NOpoOMpPKY  HalmuBarT  1-2 M

KOHICHTPUPOBAHHOI'O pPAaCTBOpa THAPOKCHUIAA HATPUA HW TIPH OXJIAXKICHUU
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no6apnsoT 3-4 kamum Opoma. CMech BCTPSXMBAIOT JI0 pacTBOpeHUst Opoma u
MCYE3HOBEHHUS €r0 OKPACKH.

K 1 ma 20%-HOoro pactBopa MOYEBHHBI J00ABISIOT IO KaIllsiIM pPacTBOp
runodpomura Hatpus. B mpoOupke HaOmonaroT OypHOE BbIAEIEHHE a30Ta U
okcupa yriepoaa (IV).

Orta peakuus JEKUT B OCHOBE KOJIMYECTBEHHOIO OMNPEJEICHUS MOYEBHUHBI IO
Merony bopoauna (Maccy MOYEBMHBI pacCUUTHIBAIOT O 0OBEMY BBIACIHUBILIETOCS
azoTa).

Obpazosanue ouypema. B cyxyto npoOupky HachimaioT 0,2 T MOYEBUHBI U
HarpeBalOT €€ B IJJaMEHU Tropejkd. MoueBHHA CHayajla IUIaBUTCS, a Mpu
JanbHEWIlIeM HarpeBaHUW pas3araercsi C BbIACICHUEM aMMHUaKa, KOTOpPbIU
OOHApY UBAIOT MO MOCUHEHUIO BIIAXKHOW KPAacHOM JTaKMyCOBOH Oymaxxku. Yepes
HEKOTOpOE BpeMs IJIaB B IPOOUPKE 3aTBEPIEBAET, HECMOTPSI HAa MPOAO0HKAIOIIEECS
HarpeBaHue. [IpoOupKy oxna)xaaroT, J00aBISIOT B HEE 2 MJI BOJbI U MpHU ci1aboM
HarpeBaHUM pacTBOPSIOT MOJy4YeHHbI Ouyper. Korma ocamgok orcrouTcs,
CIIMBAIOT C HErO pacTBOp OWypera U JOOABISIIOT HECKONbKO Kamenb 10%-Horo
pacTBOpa ruApokcuaa Hatpus u 1-2 xamnu 1%-Horo pactBopa cyibdara Menu.
PactBop oOkpammBaeTcsi B PO30BO-()HONETOBBIA LIBET BCIEACTBUE OOpa30BaHUS
KOMILIEKCHON MEJIHOM COIu Onypera.

Orta peakius Ha3bIBaeTcst OnypeToBoil. OHa TakKe SIBISETCA [IBETHOM peakiuei Ha

HENTUABI U OEJIKH.

Tepnenw

JlabopaTopHast padora Ne 31

CBoiicTBa g-NIMHEHA

Peaxmuevt u obopyoosanue: cxununap, OpomHas Boja (HachliieHHas ), 1%-Hblii
pacTBOp nepMmaHranata kamus, 5%-HbIi pacTBOp KapOoHaTa Hatpus, |%-Hble

pPacTBOPBI MOAUA Kalusl U Kpaxmaia, MPpOOUPKH.
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Bzaumooeiicmeue g-nunena ¢ 6pomuou 6odoti. B mpobupky BHOCIT 5-6 Kamelb
CKUTIU/Iapa U J00aBISAIOT MPU BCTPSXUBAHUHM HECKOJBKO Karelb OPOMHOM BOJBI.
HaGmonaroT obeciiBeunBanue pacTBopa.

OKucnenue g-nuHeHa pacmeopom nepmareanama xaius. B mpoOUpKy HaIMBAaIOT
0,5 ma 1%-Horo pactBopa mepmanranata kamuga u 0,5 mu 5%-Horo pacrtBopa
KapOoHaTa HaTpHs, 3aT€M MpPH BCTPSIXUBAHUH JOOABISIOT HECKOJIBKO Kamemlb -
nuHeHa (ckunuaapa). HabmronaoT obeciiBeynBaHue pacTBopa.

Okucnenue g-nuHeHa KUciopooom 6ozoyxa. B mpoOupky nHamupatot 1,5 mu 1%-
HOTO pacTBOpa HOAMAA Kaldus, HECKOJIbKO Kaleidb CBEXEHPUTOTOBICHHOIO
KpaxMaimbHOro kiencrepa u 0,5 ™ ckunmpapa. PeaknuMoHHyr cMech
BCTPSXHUBAIOT U CTaBAT MPOOUPKY B IITATUB. PAaCTBOpP MOCTETIEHHO OKPAIIMBACTCS

B CUHUU LBET, YTO YKa3bIBAET Ha 00pa30oBaHUE CBOOOJIHOIO HOAA.

Yeneeoowt
JlabopaTopHnasi padora Ne 32

Peakuun MoHOCaxXapuao0B 110 KapOOHU/IBLHOM IpyInIe

Peaxmuevr u obopyoosanue: 10%-Hble pacTBOpbI TNIIOKO3BI U (popMmanbaeruia,
(dykcuHcepHUCTass Kuciaora, 1%-HbIi pacTBOp TIIIOKO3bl, 1%-HBI pacTBOp
¢bpykTo3bl, 5%-HbI pacTBOp cyibdpara meau, 10%-HbI pacTBOp T'HMAPOKCHIA
HATpusl, BOJHbIC 0aHU, MUIETKU, MPOOUPKHU.

Bzaumooeiicmeue mownocaxapuoos u Gopmanvoecuoa ¢ - QyKcuHceHucmou
kuciomou. B aBe mpoOupku HanuBaroT 1mo | mi pactBopa (pyKCHHCEpHHCTOU
kuciotTel. B onny u3 Hux nobasnstor 1 mu 10%-Horo pactBopa dhopmanpiaeruia, a
BO BTOpyro — 1 ma 10%-HOro pacrtBopa rmoko3sl. [locie mnepememuvBaHus B
npoOupke ¢ hopMabAETUAOM MOSIBISETCS PO30BO-(DHOJIETOBOE OKpaIlIUBaHUE, a B
MpOOUPKE C TIIFOKO30M PACTBOP OCTAETCs OECIIBETHBIM.

Oxucnenue monocaxapuoos cuopoxcuoom meou (I1). B npoOupKy HanuBarT 2 MJ

1%-noro pactBopa rmoko3el u 1 ma 10%-HOro pactBopa ruapokcuaa HaTpHS.
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PactBop mepeMemmBaroT W MO KaruisiM J00aBisitoT 5%-HbI pacTBOp cyibdara
MEIH 0 MOSABJICHUS HE MCUE3AIOIIEW NPU BCTPAXUBAHWU MYTH. BEpXHIOIO 4acTh
PEaKLMOHHON CMECH HAarpeBaroT J10 HAYMHAIOLIErocs KUIEHUs (HUKHIOK YacThb
OCTaBIIAIOT JUIsl KOHTpoJs). B Harperoil yacTu pacTBOopa MOSBISETCS HKEJIThIN
ocanok runpokcuaa menu (I), KOTopelii BCKOpe MEPEXOAMT B KPACHBIM OCagoK

okcuaa meau (1).

Boicuiue nonucaxapuoni

JlabopaTopHnasi padora Ne 33

B3aumoaeiicTBue KpaxMaJjia M IJIMKOIreHa ¢ iooM

Peaxmuevt u obopyodosanue: 1%-nHblii pactBOp Kpaxmana, 1%-HbIIl pacTBOp

[JIMKOT€Ha, CUJILHO pa30aBiIeHHbBINA pacTBOP Ho/la B MOAMUJIE KaIusl, TPOOUPKH.

B nBe npobupku HanmuBaroT mo 1 mn 1%-noro pactBopa kpaxmana u 1%-Horo
pacTBOpa TJMKOreHa M JOOaBIIAIOT B KaXAYyI IO HECKOJbKO Kaleilb CHJIBHO
pa30aBIEeHHOr0 pacTBOpa iojga B woauae kaiaus. B mpoOupke ¢ pacTtBopom
KpaxMaJia pa3BUBAE€TCA UHTEHCUBHOE CUHEE OKpamuBaHue. [Ipu HarpeBaHUU 3TOro
pacTBOpa 10 KUIIEHUs CUHSSA OKpacKa MCYE3aeT, a MPU OXJIAXKICHUM IOABISACTCSA
BHOBb. [ JIMKOreH ¢ pacTBOPOM ioJa AaeT KpacHO-0ypoe OKpalluBaHHUE.

Peakius kpaxmana v TJIMKOreHa ¢ HOA0M MpeACTaBiIseT cOOO0M CIO0KHBIN mpoLecc.
CHHIOIO OKpacKy ¢ MOJOM JaeT aMuiio3a — OJlHa U3 ¢pakuuil kpaxmana. AMuio3a
— [OJIMCAaxXapuj JIMHEWHOTO CTPOEHUsA, COCTOSIIUM W3 OCTaTKOB ¢, D-
TIIOKOMMUPAHO3bl. E€ MONEKyIbl UMEIOT CTPYKTYPY CHUPAIIA, BHYTPU KOTOPOH €CTh
CBOOOJIHBIN KaHaJl IMAaMETPOM OKOJIO 5 MKM, B HET'O BHEJPSIOTCS MOJIEKYJIbI HOJa,
o0pa3ysl OKpallleHHbIE€ KOMIUIEKCHl 3a CUET B3aUMOJCUCTBUSL C TUAPOKCHUIHLHBIMU
TPyNIIaMA MOHOCAXapUIHBIX OCTAaTKOB. IIpy HarpeBaHMM MOJIEKYJIBI AMUIIO3BI

TEPSAIOT CBOKO  CIIMPAJIECBUIHYIK) CTPYKTYPY, M OKpAIICHHBIE KOMILJIEKCHI
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paspymarotcs. llpu oxmaxaeHWu chnupaneBHIHAs CTPYKTypa ammuiIo3bl W,
CJIEIOBATEIHHO, OKPALIEHHBIE KOMIUIEKCHl BOCCTAHABIINBAIOTCA.

JUis TonmMcaxapuioB C Pa3BETBICHHBIMH IETSIMH  HapsAQy C MpoIeccaMu
00pa3oBaHUs KOMILIEKCOB OOJIbIIIOE 3HAUYCHHE UMEET Mpoliecc aacopOunu Hoaa Ha
MOBEPXHOCTH OOKOBBIX Meneil. Eciu OOKoBble LieMM B MOJEKYJIE TIJIMKOreHa

KOPOTKHUE, TO Pa3BUBAETCs Oypasi OKpacka, €CJIM OHU JJIMHHBIE, TO TEMHO-KpacHasl.
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MMHUCTEPCTBO HAVKU U BBICIIIEI'O OBPA3OBAHU S
POCCUUCKONDEEPALINU
denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUA

«CEBEPO-KABKA3CKUI ®EJEPAJIbHBIN YHUBEPCUTET»

MeToanyeckue yKa3zaHus

NO Op2aHU3AUUU U NPOBEOEHUA CAMOCHIOAMENbHOU PAdOm bl
CMYO0eHmOo6 no OUCyUnIuHe

Ilpaxmukym no opzanuueckou xumuu

ISl CTYZICHTOB HalpaBieHus MoAroToBKTy 1eHToBXxuMu4.03.01 Xumus
Hanpasnenne noarorosku 18.03.01 Xumuueckass TeXHONIOTHS

npodusnbe OCHOBHOM OpraHnYecKuil 1 He(TEXUMHUYECKUN CHHTE3

CraBpornoib
2026

57



Coaep:xanue

IlosicuuTeTpbHAd 3alTUCKa

TpeboBaHMs K NPEACTABICHUIO U 0(OPMICHUIO PE3YJILTATOB

CaMOCTOSITENbHOI pabOThI
Kpurtepun olleHKH caMOCTOATEIbHON paboTh
3aaHus 0 CaMOCTOSTENIBHON paboTe

Pexomennyemas mureparypa

10
11
12
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Heab camocTosATEIbHOM PA0OTHI:

1. CuctemaTn3upoBaTh COBPEMEHHBIE MTPOLIECCHI MHTErpanuu PoccuilCKOro BBICHIETO
oOpa3oBaHus B OOLIEEBPONEICKYI0 M MHUPOBYIO O0pa30BaTENbHYIO MPAKTUKY;
PAacKpBITh CYHUIHOCTh MPOOJEM OpraHu3aluu y4eOHO-BOCIUTATEIBLHOIO IpolLecca Ha
COBPEMEHHOM 3Talle pa3BUTHS BbICHIETO0 00pa3oBaHMs; O0OOIIMTH TpeOOBaHUSA K
ITOATOTOBKE.

2. TlopoOpaTh Takoll NIMIAKTHYECKHH MaTepuan i CaMOCTOSTENbHOW paboThl,
KOTOpBIN OBl MO3BOJWJI NMPUMEHHUTH MOJIYYEHHbIE 3HAHUA HA MPAKTHUKE U Pa3BUBAaTh
WHULMATUBY, aKTUBHOCTb U TBOPUECKUE CIIOCOOHOCTH.

3. Ilomoub cryaeHTam B ()OPMUPOBAHMM Yy HHMX OOOCHOBAaHHON T'yMaHHUCTUYECKOU
UJEOJIOTUH, B OCMBICIIEHMM C JTHUX NO3WIMA HOBAaTOPCKMX M TPaaUuLMOHHBIX
MEeJaroru4ecKux CHUCTEM, CBOEro COOCTBEHHOI'O >KU3HEHHOTO W I€1aroruyeckoro
OIIBITA.

OcHOBHBIMH (popMaMHU padOTHI 1 KOHTPOJIS ACIIUPAHTOB SIBISIOTCS:
NuauBuayaibHOe pelieHHe pEnpOAyKTHBHBIX, PEKOHCTPYKTHUBHBIX W TBOPYECKHX
3aJlaHui, TO3BOJSIOIIMX OLUEHHUBATh W JUArHOCTUPOBATh YPOBEHb OOYYEHHOCTH,
YPOBEHb YMEHHI W HABBIKOB I10 JUCLHUIUINHE.

CobecenoBanue - @Qopma y4yeOHOM JEATENBHOCTH, CIELUalbHas  Oecena
IIPENOAABATEN HAa TEMBI, CBSA3aHHBIC C M3y4aeMOW JUCLHUIUIMHOW, pacCUYMTaHHAas Ha
BbISICHEHHE 00bE€Ma 3HAHWM acnHupaHTa Mo ONpPENEIEHHOMY pa3Jieny, TeMe, IpodiieMe
U T. M., NO3BOJISIONIAs OLEHUTh UX YMEHUE apryMEHTHUPOBATh COOCTBEHHYIO TOUKY
3peHus, Mpeanojararonias BCECTOPOHHEE OOCYKIEHHWE Kakoro-nudo Bompoca,

poOJIeMbl UK COMOCTaBICHUN UH(POPMAIUU, UJIeH, MHEHUHN, TPEIJIOKEHU .



TDC6OB&HI/IH K MpEACTaBJICHUIO 1 Od)ODMJICHI/IIO pPE3YIbTATOB CAMOCTOSATEIbHOM

padoTbI
NuauBuayaibHoe pelieHHe pErnpoIyKTUBHBIX, PEKOHCTPYKTHUBHBIX U TBOPUYECKHX
3a/laHui, TO3BOJSIOIIMX OLEHUWBATh W JUArHOCTHPOBATH YPOBEHb OOYYEHHOCTH,
YPOBEHb YMEHUW W HAaBBIKOB CTYJIEHTOB 10 AUCIUIUIUHE.
JUIs TOATOTOBKM K BBINOJHEHHUIO 3a/laHusl CIeAyeT H3YYUTh M IPOaHaIM3UpPOBATH
PEKOMEHIOBAHHYIO JIUTEPATYPY M HA UX OCHOBAHUH MOATOTOBUTHCS K U3JIOKEHUIO TEMBI.

IIpu npoBepke 3a1aHKs OLIEHUBAIOTCS

. YBEpEHOE BJIAJICHHE MAaTePHAIIOM;
o YMCHHE YETKO U JIOTHYHO M3JIaraTh CBOU MBICIIH:

o YMEHHE TBOPUYECKU MOJIXOUTH K PEIICHUIO OCHOBHBIX MPOOJIEM TEMBI;

o CaMOCTOSITeIILHOCTh MBIIIJICHHSI, YMEHHE OTCTaBHBATh CBOIO TMO3HUIUIO B XOJIEC

MOCJIEAYIOIIUX JUCKYCCHUH,

o CaMOCTOSITEJIbHAsI U BBIpA3UTENIbHASl YCTHAsI Pedb, MOJTHOCTHIO PacKphIBarOIIas
CyTh IPOOJIEMATUKH 3aaHUS.

ColGecenoBanue - @Qopma y4yeOHOM JEATENBHOCTH, CIELHalIbHas  Oecena
MpernojaBaresi ¢ aCHUPAHTOM Ha TEMbl, CBS3aHHBIC C W3y4aeMOW IUCITUTUTHHOM,
paccuuTaHHasl HA BhISICHEHHE O0bEeMa 3HAHUH aclHUpPaHTa MO ONPENICTICHHOMY pa3jiely,
TeMme, MpoOjeMe U T.M., MO3BOJISIIONIAS OICHUTh HMX YyMEHHUE apryMEHTHPOBATH
COOCTBEHHYIO TOUKY 3pEHHs, MpEeJIoiararoiias BCECTOPOHHEE OOCYX ICHUE KaKOro-
nubo Bompoca, MpoOJieMbl WIM COMNOCTaBICHUHM UWHMOpMALMM, WIEH, MHEHUH,
MIPEIIIOKEHUMN.

[MpuHTMNUIANBEHBIC OTIMYMS 3a1aHUil 0A30BOTO YPOBHSI OT TIOBBIINICHHOTO 3aKTIOYAIOTCS B
OonbiieM o0beMe (PAKTOB U COOBITHI, B CpPaBHUTEIBHO-aHATIUTUYECKOM XapaKTepe
M3JI0KEHUS MaTepraa, ero TEOPETUIECKON (METOIOTOTHYECKOI ) COCTaBIISIFOIICH.

JUis  TOArOTOBKM K  KaXAOW TeMe CJelyeT U3yuyuTh U 3aKOHCIIEKTUPOBATh
PCKOMEH/IOBAHHBIC WCTOYHWUKHM W HAYYHYIO JIUTEpaTypy H HAa WX OCHOBaHUH
MOJITOTOBUTKLCS K YKa3aHHBIM B METOJIMYECKHUX MaTepuaIax BOmpocam st 00CYKICHHUSI.
[Ipy mOATOTOBKE K OTBETy  TMPEMOCTABIISICTCS TMPABO TONB30BAHMS YKa3aHHBIMU

KOHCIICKTaMH.
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[Ipu npoBepke 3aaHus, OLIEHUBAOTCS:

o aKTUBHOE ydacTue B padbore;

J yBEpEeHOE BJIaJICHUE MaTePHAIIOM;

o YMEHHE YETKO U JOTHYHO M3JIaraTh CBOU MBICITH:

o YMEHHE TBOPUYECKU MOJIXOJUTH K PELICHHIO OCHOBHBIX BOIIPOCOB TEMBI;

J CaMOCTOSTENFHOCTD MBIIIIJICHHS,

J MOJTHOE COOTBETCTBUE KOHCIIEKTAa YCTAHOBIEHHBIM TPEOOBaHUM;

. CaMOCTOATENbHAS ~ YCTHAasT  pedb, TMOJHOCTBIO  pacKphIBamoImas  CyThb

npoOJIeMaTUKU COOCETOBaAHUS.

Kpurepuu oieHKH caMOCTOATENbHON Pad0ThI

Kputepun oueHuBaHHsS pe3yiabTaTOB CAMOCTOSITENbHOW pPabOThl pa3paboTaHbl ¢
yueroM TpedoBanuii ®I'OC BO. 3aganus, BBIHOCUMbIE HA CAMOCTOSITENIbHYIO padoTy,
OLICHMBAIOTCA IO IIKajJe «OTIUYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO» H
«HEYIOBJIETBOPUTEIBHOY.

OneHka «OTJMYHO» BBICTABJISAETCS IPU CIECAYIOMNX YCIOBUAX:

* JJaHbl HMCUEpIbIBAIOIIME M OOOCHOBAaHHBIE OTBETHI Ha BOIPOCHI, NOCTABICHHBIE B
3aJlaHUH, BHIHOCUMOM Ha CaMOCTOSITEJIbHYIO padoTy;

* MI0Ka3aHO YMEHHME I'PaMOTHO NPUMEHATH NOJYUYEHHBIE TEOPETHUECKUE 3HAHUS IpU
aHaJIM3¢ COOBITUM JEHCTBUTEIBHOCTH,

* OKa3aHO TIJIyOOKOE M TBOPYECKOE OBJIAJICHUE OCHOBHOM M JOIMOJHHUTEIbHOU
JIATEPATYPOHU;

* MaTEpHUaN U3JaracTcsi apryMEHTUPOBAHO U JIOTUYECKH CTPOMHO.

OneHka «X0pouI0» BBICTABISETCS IPU CIAETYIOINX YCIOBUIX:

* JaHbl MOJHBIE, JOCTATOYHO IIIyOOKHE M OOOCHOBAaHHBIE OTBETHl Ha BOIPOCHI,
MOCTABJICHHBIE B 33/IaHUH, BBIHOCUMOM Ha CaMOCTOSITEIbHYIO paldoTy;

* [IOKa3aHbl JOCTATOYHO IPOYHBIE MPAKTUYECKUE HABBIKHU;

* JaHbl MOJIHBIE, HO HEJOCTaTOYHO OOOCHOBAaHHBIE OTBETHI Ha JOIMOJIHHUTEIIbHbBIE

BOIPOCHI;
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* TIOKa3aHbl TJIyOOKHME 3HAHHUS OCHOBHOM W HEIOCTAaTOYHOE 3HAKOMCTBO C
JOITOJIHUTENIBHOM JIUTEPATYPOU;

* IOKa3aHO YMEHHE TEOPETUUECKU 0OOCHOBBIBATH BHICKA3bIBAEMbIE TTOJIOKEHUS;

* OTBETHl B OCHOBHOM OBUIM KpaTKUMU, HO B HHUX HE BCErJla BbIACPKUBAJIaCh
JIOTUYECKasi MOCIeI0BATEIbHOCTD.

OLeHKa «yA0BJIETBOPHUTEIbHO» BBICTABISIETCS MPH CIEAYIOIINUX YCIOBUSIX.

*JlaHbl B OCHOBHOM NPaBWJIbHBIE OTBETHI HA BCE BOIPOCHI 33/J1aHHUsI, BBIHOCUMOI'O Ha
CaMOCTOSITEIIbHYIO paboTy, HO 0€3 TOMKHOUM TITyOMHBI 1 00OCHOBAHUS;

* IOKa3aHbl HEJOCTATOYHO MPOYHBIE TPAKTUYECKUE HABBIKH;

* HE JJaHbI MMOJ0XKUTEIbHBIE OTBETHI HA HEKOTOPHIE JOMOJTHUTEIBHBIE BOIIPOCHI;

* IOKa3aHbl HEJJOCTATOYHBIE 3HAHUSI OCHOBHOMW JINTEPATYPHI;

* OTBEThl OBUIM MHOTOCJIOBHBIMHU, MBICIH H3JarajiiCh HEJOCTATOYHO YETKO M 0e3
JOJKHOW JIOTUYECKOM MOCIEA0BATEIBHOCTH.

OleHka «HeyAOBJIETBOPUTEJIbHO» BBICTABISECTCS B CIIydasiX, KOrJa HE BBIIIOJIHEHBI
YCIIOBHUSI, TIO3BOJIAIOIINE MOCTABUTH OLIEHKY «YJIOBIETBOPUTEIBHO», KOT1a CTYJEHT
HE YCBOMJ OCHOBHOTO COJIEp)KaHUs MpeAMeTa U caabo 3HAaeT PEKOMEHJIOBAHHYIO

JHUTEPATYpYy.

3aganus N CAaMOCTOATEIbHOH PA0OThI CTYACHTOB

I. OcHOBBI CTPOCHHS OPraHMYECKHUX COCAMHECHUM
1. B coctaB *upoB BXOJIUT CIHPT INHLEpUH (mpomnaHTtpuon-1,2,3). Hanummure ero

CTPYKTYPHYIO (popMyiTy.

2. IluTpanp, UCMONB3YIOMIUICA B TJIa3HOM M CTOMATOJIOTMYECKOW MPAKTUKE, UMEET

CTpOCHHE:
CH, 0
H,C~C=CH-CHy CH; C=CH-C__

CH,

Ha3osute coequnenne no Homenknarype MIOITAK.
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3. B miogax psiGMHBI CONEPKUTCS 3HAYUTEIHLHOE KOIMYECTBO SIOJIOYHON KHUCIOTHI,
KOTOpas sBIsIeTCsl 2-TUAPOKCUOyTaHAMOBOM KHciioTol. Hanumure €€ cTpyKTypHYIO
dbopmyiy.

4. Tpuxnaop3TUieH — CPEACTBO JJISI MHTAISIHMOHHOTO Hapko3a — HasbiBaercs 1,1,2-
TpuxjopaTeH. Hanumure ero crpykrypayto ¢popmyny. K kakoMmy kiaccy coelMHEHUM
OH OTHOCHUTCS?

7. I'myTaMuHOBasi KMCJIOTA, BXOASAIIAs B COCTaB OEJIKOB, UMEET CTPOCHUE:

0
N\ /7
O CH;=CHy CH-C
HO NH, OH

Ha3zosute a10 coennnenue no MIOITAK.

8. MeTtaHo:1, BBI3BIBAIOIIMNI TsKeNble oTpaBieHus, nmeet crpoerrne CH3;OH. K kakomy
KJIACCY COEAUHEHUN OTHOCUTCS?

9. Jlaiite ompeneneHUe CIEAYIOIIUX MOHITHI: CONPSIKEHUE, SHEPIHsl CONpPSKEHUS
(nenmoxanu3auuu), MHAYKTUBHBIN U Me30MEPHBIN 3P (DEKThI, 31eKTpOHOAOHOPHBIE (D/])
U DJIEKTPOHOAKLENTOpHbIE (DA) 3aMECTUTENH.

10. Vkaxure BUI M 3HAK DBIEKTPOHHBIX A(PPEKTOB aroma XJjiopa B XJIOpPOEH30JE U

XJIOPUCTOM OEH3UJIE:

©/c1 : _CH;Cl

11. Kakum 3amectutenem (O] wiu DA) sBasieTcs TUIPOKCUTPYINA B MOJEKyJIax
(eHoa 1 ATUIOBOrO crupTa?

12. Vkaxure BHJI M 3HAK DJIEKTPOHHBIX 3(P(EKTOB KapOOKCWIBHOW TpYyIIbl B
akpwiooit CH,=CH-COOH wu nponuonoBoii CH3;-CH>-COOH  kucnorax.
O603HaubTe 3P PeKThI rpaUUECKH.

13. Vkaxure BHJI M 3HAK DJIEKTPOHHBIX 3(P(EKTOB KapOOKCWIBHOW TpYIIbl B

OEH30MHON U YKCYCHOM KUCIIOTaXx:
0

O
/y /
\OH OH

O603HaubTe 3P PeKT rpapuyecku.
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14. Ykaxute BUJ M 3HAK 3JEKTPOHHBIX 3(P(PEKTOB allbJAETUIHON IPyNIbl B aKPOJIECUHE

1 B IIPOITMOHOBOM aJILJACTUC!

/ //
H2C=CH—C\ H3C—CH2—C\
H H
O603HaubTe 3P PeKThI rpaUUECKH.
15. Kaxkoit Bua conpspkeHust (71,7 WK P,m) OCYHIECTBISETCS B MOJEKYJIax H30MpEHa,
Oyranuena-1,3, anununa?
16. BpiCkaxxuTe CyXJAEHHE O TMEepepacnpeeiCcHu 3JIEKTPOHHOW IUIOTHOCTA B

JUEHOBOM (PparMeHTe MOJIEKYJIbI COPOMHOBOW KUCIIOTHI
CH,-CH=CH-CH=CH-COOH

B CpaBHEHUU ¢ OyTagueHom-1,3.

17. JlaiTe onpenesieHUe CIECAYIOMNX MOHATHI: CTPOEHHE OPraHUYECKUX COCINHEHU,
u3oMepusi, KoHpUrypauus, KoHpopmanus.

18. Hamumure u3omepsl Oyrana u OyTeHa, JaWTe UM Ha3BaHMs MO HOMEHKJIAType
NIOITAK u 00bsicHuTe, moyemy OyTeH UMeET O0JbIle U30MEPOB?

19. N3obOpa3ute MpOCTPAHCTBEHHYI0 KOH(PUTYpAIMI0 METaHa, HAa30BUTE €ro (opmy.
Yemy paBHBI BaJI€HTHbBIE yTJIbI?

20. MW3oOpa3uTe MPOCTPAHCTBEHHYIO KOH(DUTypaluio JTWIeHa U OOBICHUTE
OCOOEHHOCTH €r0 CTPOCHHS.

21. W3oOpasute B mnOpoekiuuu HbloMeHa 3aTOPMOXKEHHYIO M 3aCIIOHEHHYIO
KOH(OpMaIK 3TaHa; XJI0pITaHa; ITaHOJA; KoJaMuHa (2-aMuHO3TaHoMa-1).

22. Kakas nu3 koHpopMauuii HUKIOreKcana 0yier Hanbosuee BbIrOgHON?

N3o00pa3uTte e€ u nosicHure.

23. B 4eMm 0cOO€HHOCTh KOH(OpPMaIMil OPraHUYECKUX COCTUHEHHH, HMEIOIIUX
nnuHHbIe nenu? HazoBute Hanbolnee XxapakTepHbIE ISl HUX BUIbI KOH(OPMALIHIA.

24 JlailTe TOHSATHE pEAKIMM paauKadbHOro 3aMemieHus (Sr) Ha mpumepe
raJIoreHupoBaHus MeTaHa. KakoB MexaHU3M LIEHBIX MPOLECCOB?

25. Hanumure peakiuu XJIOPUPOBaHHUS W OpOMHMpOBaHHUSA 3TaHA, IpomnaHa, OyTaHa,
n300yTaHa. ONUIINTE MEXAaHU3M 3TUX PEaAKIHil.
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26. [losicHuTe 3HaUeHUE pEeaKMU HUTPOBaHMs U30rekcana (peakuuu Konosaiosa).

27. Hamnumure  peakuuMr0 — OKUCJIEHUS ~ OKTaJekaHa M OOBSICHUTE €€
HapOJHOXO3IMCTBEHHOE 3HAUCHHUE.

28. OOBsicHUTE MEXaHM3M peakuui 3NEeKTpOQUIBHOro mnpucoeauHeHus (Ag) Ha
npumepe  OpomupoBanust  »TwieHa.  [lokaxure  e€  IPOCTPaHCTBEHHYIO
HaIpaBJIEHHOCTb.

29. Hamummure peakuuud THAPOTAJOTEHUPOBAHUSA O3TEHA, IMpoIleHa, OyTeHa-1;
2-METUNIPOIICHA. CpaBHUTE  PEAKIIMOHHYIO CIOCOOHOCTh ~ MpONEHAa U
2-METWINPOINEHa C JTEHOM B pPEaKIUSAX AIEKTPOPUILHOro mnpucoequHeHus: (Ag).
OObsicHuTE NpaBuiio MapkoBHUKOBA. BO3MOXHO JIM OTCTYIIJIEHUE OT 3TOr0 MpaBuiia?
30. Hanumure peakuuio OKHMCIEHHUs MPOINEHAa MEpPMaHraHATOM Kajusl B IIEJIOYHOU
cpene (peakuusi Barnepa) u o0bsicHUTE, TOYEMY OHA HUCTIOIB3YETCS KaK KaueCTBEHHAsI
peaKius Ha KPaTHYIO CBSA3b?

31. Hanmmmure peakuuio B3aMMOAEHUCTBUS 3THHA ¢ BoAoH (peakuust Kyueposa), HazoBuTe
NPOAYKT pEaKUMU W TNPOBEAUTE €ro JajbHEWIIee OKUCICHWE W THUIPUPOBAHUE.
OOBscHUTE HAPOIHOXO3SIMCTBEHHOE 3HAYCHHE ITUX MPEBPAILICHUN.

32. Hamummure peakuuud THAPUPOBAHUS M rajoreHupoBaHus OyraaueHa-1,3 u
O00BSICHUTE UX OCOOCHHOCTHU, CBA3AHHBIE C JIEKTPOHHBIM CTPOCHHUEM.

33. C noMompl0 KakuxX pEeaknuii MOXHO ONPEAECIUTh HAIWYMAE KPAaTHOW CBA3U B
OpraHu4eCKOM COEJIUHEHUN?

34. Peaxknuu snektpodusibHOrO 3aMeiieHus (Sg) apoMaTUYECKHX YTIIEBOIOPOJIOB.
[TosicauTe OOUIMI IPUHLIMN pEeaKIMM Sk.

35. HanumwuTe peakiuioo HUTpoBaHUs Todyosa (MeTwiOen3ona). Ilo kakomy
MeXaHn3My OHa mnporekaer? [lokakuTe OpUEHTHpYIOIIEE IEUCTBHE METHWIBHON

IPYIIIIBL.

36. Hanummre peakuuio cyibpupoBanus amMmuHoOeH3ona (anuinuHa). [lo kakomy

MeXaHn3My OHa nporekaet? [[okaxute opueHTUPYIOLIEE AEHCTBUE AMUHOIPYIIIIHI.
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37. Hanumwmre peakiuio OpoMupoBaHHus MeTHiIOeH30Ma (Tonyona). Onumwure
MEXaHU3M U IOKAKUTE OPUCHTUPYIOILIEE NEUCTBUE METUIBHOU Ipymmbl. YTO Jieruye
OpoMUpYyETCs TOTYO] Wik OEH301 U ToueMy?

38. Hanumwure peakuuto HUTpoBaHHMd HaTaiuHa. [lo kakoMy MexaHHM3My OHa
IIpOTEKaeT?

39. IlpoBenuTe MSITKOE U JHEPrUYHOE OKHUCIeHUE HadTanuHa. B cocTaB Kakux
OMOJIOrMYEeCKU BayKHBIX BEIECTB BXOAUT I,4-HAapTOXUHOH?

40. IlpuBenute cTpoeHue HadTadTuHa U OOBSICHUTE, MOUEMY Ha(TaIUH SBISETCS
apOMaTUYECKUM COEUHEHUEM.

41. O6GbsAcHATE OOIIMIT MEXAHW3M peaKui HyKIeODHIBHOrO 3aMeNleHus S y sp’-
ruOpUIN30BaHHOIO aTOMa YIJIEpO/1a; MOKaXKUTE 0COOCHHOCTH Sn1 1 Sn2 peakiuii.

42. PacnonoXuTe CIeAYIIUE COCIHHEHHUS B IOPSIKE YMEHbBIIEHUS KHCIOTHOCTH:
ATWIOBBIM CHOUPT, STHIMEpKanTaH, geHos. OO0OCHyHTe Balle peleHue, UCXOAs U3
CTaOMJIBHOCTH COOTBETCTBYIOIIUX AHUOHOB.

43. Kakne coequHEHHsI MOJy4aroTCs NPHU OKHUCICHUM NEPBUYHOTO M BTOPUYHOIO
MIPONWIOBBIX CIUPTOB? Hanmummre cXxembl peakuuu.

44. Tlokaxxute 00pa3oBaHHE MEXMOJEKYJSIPHOU BOIOPOJHOM CBSI3M Ha HpPHUMEPE
ATHIIOBOrO crupTa. Kak 310 siBjieHue oTpaxkaeTcsl Ha TeMIepaType KUINeHUs: cnupTa?
45. Pacnonoxxute B pAJ O YMEHBUIEHUIO KHUCIOTHOCTH CIEAYIOIIHE CHOUPTHIL:
METUJIOBBIA, TpPET-OyTUIIOBBIM, UW30NpONUIOBbIM. OOOCHYHTE Ballle pelIeHHE
OCHOBBIBAsCh Ha CTAOUIBHOCTH COOTBETCTBYIOUIUX AJIKOKCH/I-HOHOB.

46. PacrionoxuTte B psAJ MO YMEHBLIEHUIO KHUCIOTHOCTH CIEAYIOIIHE COEAUHEHUS:
MPOINUJIOBBIM  CHOUPT, ATWICHIVIMKOJb, TiauuepuH. OOOCHyHTe Ballle pelIeHue,
OCHOBBIBAsCh Ha CTAOUIIBHOCTH COOTBETCTBYIOLUIUX AaHHOHOB.

47. IlpuBeguTe Ka4YECTBEHHYIO PEaKLMI0 HA MHOTOATOMHBIE CIIUPTHI.

48. Kakue coenvHeHHs Ha3blBalOTCs XenaTHbiMH? [lpuBenute (opmyny riuiepara
MeJIH.

49. Kakum crnocoOoM MOXHO pPa3iudyuTh NUPOKATEXWH, PE3OPLMH, TUIPOXUHOH?

Kakoe coequnenue noayvaeTcst Ipu OKUCICHUH THIPOXUHOHA?
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50. B yem 3akiroyaeTcss pojb KUCIOTHOIO KaTalu3a B PEakUUAX HYKI€O(QUIBHOIO
3aMEIIEeHHUs] M SJIUMUHUPOBAHMS B psiay cnuptoB? Iloyemy MoOryT KOHKYypUpOBaTh
peakuuu Sy u E?

51. Kak onpenenuTs J0OpOKa4eCTBEHHOCTh TUATUIIOBOrO 3upa?

52. KakoB oOmuil TPUHLHUIN peakuul HykJIeohuIibHOro mnpucoequHeHust (An)
aNbAECTUIOB U KETOHOB?

53. Hanumwute peakiuio B3aUMOJCUCTBUS JUMETHIIKETOHA (alleTOHA) C CHUHHIBHOU
kuciaoroit HCN B mienounoit cpeae. Onumure MEXaHU3M.

54. Hanmmure peaknMio MOCIEIOBATENBHONO MONYyYEHUS NOJIyaleTals W
OUATUIIALETANs] YKCYCHOro anpaeruaa. OObsCHUTE pOJIb KaTaau3aTopa.

55. Hamumure peakuuro MOMY4YEeHUs] TekcameTwieHterpamuHa (yporponuHa). Kakoe
MEAMLMHCKOE 3HAYEHUE UMEET YPOTPOIIMH U KEM OH BIIEPBbIE ObUI MOTyYeH?

56. Hanummmre peakuuio  adbJOJIBHOIO  NPUCOEAMHEHHS  LIECTH  MOJIEKYJI
(dopManpaeruia Ha MpuMepe MoaydeHUs akkposbl. Kakoe 3HaueHHe OHa MMEeT s
MOHUMAaHUS BOJIFOIIUM OPraHUYECKOro Mupa?

57. Hanummurte peakuuro aucrponopuuoHupoBaHus (peakuus Kannunuapo)
OenzoitHoro anpiaeruyaa. Onummure mexaHu3M. Kakas OCOOEHHOCTh B CTPOCHUU
npeaonpenesnser yyactue OeH3alberuaa B 3Toi peakuuu?

58. Hamuimurte peakiuio OKUCIEHUS (PopmanbAeruaa OKCHUAOM cepedpa B BOIHOM
pacTtBope aMmuaka. Kakoe 3Haue€HHE M pAacHpOCTPAHEHHOE HA3BAHUE MMEET JaHHas
peakuus?

59. Hanumwure peakuuio OKHCJIEHHS YKCYCHOIO allbJerujaa THUIPOKCHUIOM Meau
(peakuuio Tpommepa). Vkaxure, Kakue H3MEHEHHSI B OKpAacKe MPOUCXOIAT B
MPOLECCE PEAKIIUN U KAKON HEJIOCTATOK OHA UMEET?

60. Pacrionoxute B psizt 110 YBEJIMYEHUIO KUCIIOTHOCTH CIIEAYIOIIME KUCIIOTHI:
CH3COOH, CH2CIl-COOH, HOOC-COQOH. Pe3ynbrar nosicHUTE.

61. Hammmure cxeMy aucconuanndy YKCYCHOW KHCHOTHI. IIpuBenuTe 3JIEKTPOHHOE
CTpOEHHE KapOoKcunaT-aHnoHa. UeM 00BbSICHUTD €ro CTaOMIbHOCT?

62. Hanumure peakuuu IeKapOOKCHUIMPOBAHUS MaJOHOBOW W SIHTAPHOW KHCIIOT.

Ha3oBute nmonydeHHbIE IPOAYKTHI.
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63. OnumuTe MEXaHU3M PEaKIuu dTepUPUKaIUU, UCIONIB3YsI B KaU€CTBE MCXOMHBIX
MPOAYKTOB JTWJIOBBIM CHOUPT M MaCHsHyIO KUCIOTh. Kakum 00pazoM MOXHO
YBEJIMYHUTH MPOLEHT BbIX0/1a KOHEUHOT O MTPOAYKTA?

64. Hanumure peakuuio, TPOUCXOASLIYIO MNPU HArPEBAHUM SIHTAPHOU KHUCIIOTHI.
Ha3zoBure npoayKT peakuumu.

65. Hanumure peakuuioo MNOJyYEHHUS] HEMNOJHOTO W IMOJHOIO aMuJia MaJOHOBOM
KHUCJIOTBL.

66. Hanummre yuc- 1 mpanc-uzomepsl OyTeHAMOBOM KucnoThl. Kak qoka3are, 4To OAUH

N3 3TUX N30MCPOB — MAJICMHOBAA KHUCJIOTA, ABJISICTCA L;MC-I/ISOMCpOM?

AJIKaHBI ¥ AJIKEHBbI
1. [Ipeasioxxure cxeMy CUHTE3a MPUBEAECHHBIX HUXKE COCAUHEHUN, UCTIONB3YsI TOIBKO
HEOpPraHWYECKUE COETUHEHMUS:
1) u3 Oyrana 2-0yTeH;
2) U3 nponeHa 2-reKceH;
3) u3 1-0yrena 2-0yTeH;
4) 13 nponaHa TETPaMETUIIITUIICH;
5) u3 nponaHa NponuieH;
6) u3 aueroHa 2-OpoOMITPONaH;
7) u3 1-Opomnpornana 2-neHTeH (MCronb3ys peakuuto Buttura);
8) u3 aneraTta HaTpus 2-OpomMOyTaH;
9) u3 6yteHa 3TaH;
10) u3 sTriieHa 2-0yTeH;
11) u3 2-metunmnponana 2,2,3,3-reTpameTUIOyTaH;
12) u3 satunuoauaa mpornaHaib;
13) u3 MeTaHna 9TaH;
14) u3 1-nponanona 2,3-1umMeTHi-2-0yTeH;
15) u3 mporniena 1-xnopmpornasy;
16) u3 uzobytuniena 2,4-nuMeTuI-2-rekCceH;

17) n3 1-6pomOyTaHa 2-MpONHOHOBYIO KHCIIOTY;
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18) u3 mpomnana 2,3-qumeTun2-0yTeH;
19) u3 srana OyraH,;

20) u3 npormneHa 2-rekcex

2. Onpenenute CTPOCHUE COCTMHEHUS:

1) cocraBa C4Hsg, kxoTopoe:

Br,

HBr Na
C4H8 - C4HgBr — > C8H18 hV

2) coctaBa C4Hs, koTopoe:

H.C
Br, KOH 105 e _
CHip—= CHBr —= CHy 5, C70+HL=0
hv crpr,t Hl H,c
3) coctaBa C4Hg, xoTopoe:
1.0, HC,

1.0, HC
C,H CH,Br — CH,, 5= 7O THC-C=0
5712 Ty SR 5110 2. [H] H,C 8
5) coctaBa C4Hg, xoTopoe:
Na Cl,

r
C,Hg — C,HBr — CgH,g T OJMH MPOIYKT

6) coctaBa C¢Hi4, KOTOpOE:

H,C

CH i CH B 2", cH A ,C=0
—_— r —— . )
6 14 hv 6 13 CHI/IpT,t 6" 12 H H3C
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7) coctaBa CsH1s, KOTOpOE:

B 1.0, HC,
Gty —— ot pr O G, 5om C=O0+ H,C-CH;G=0
* ™ hy O cmprt 2 2 [H] H,C
8) coctaBa CsHs, koTopoe:
(CH,),CulLi Br,

HBr CH >
CHy — C,HBr ————— = L5ty 4y

9) coctaBa C4Hg, xoTopoe:

(CH,),CulLi Cl,

HBr ——> OJIHO MOHOXJIOPIIPOHM3BOHOE
C}Hs — CHBr — CHy, 1y

10) coctaBa CsHi», kotopoe:

K S _
CgHy, CgHyBr ~ CgHyg + ,C=0 + H,C—COOH

AJIKMHBI, TUEeHbI

1. Ilpennoxute cxemy CHHTE3a MPUBEICHHBIX HIKE COSTUHEHHH, UCTIONb3Ys TOIBKO
HEOPTaHUYECKUE COCTUHCHHUS

1) u3 Heoprannueckux pearenroB CH,=CHCN;

2) u3 2-metunOyrana 2-mMetui-1,3-OyraaueH;

3) u3z 1-0yrena 1,3-0ytaaueH;

4) U3 HEOPTaHMUYECKUX PEAareHTOB METHIITHIIKETOH;

5) u3 auerunena 1,3-Oyranues;

6) u3 npomnana u popmanbaeruaa 1,3-0yraaue;

7) U3 dTUJICHA AlleTHIICH;

8) U3 aleTUIeHa HUTPUIIUKIOTEKCEH-2-KapOOHOBON KUCIIOTHI,

9) u3 2-0ytena 2-0yTuH,;
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10) 13 HEOpraHUYECKUX PEareHTOB XJIOPOIPEH;

11) u3 mponeHa anneH;

12) u3 2-0yTeHa METHII3TUIKETOH;

13) u3 HeopraHuvyeckux peareHToB 1,3-0OyTaauuH;

14) u3 1,3 6yranreHa METUIITUIKETOH;

15) u3 nmpornuna 1-Opomnpornan;

16) n3 Heopranuyeckux peareHToB 1,4-1uOpomMOyTaH;
17) n3 HeopraHM4YEeCKUX peareHTOB BUHUJIALIETUIICH;

18) u3 mporexna nponux

2. Onpenenute CTPOCHUE COCTMHEHUS:

1) coctaBa CsHio, KOTOpOE:

Ag,0 H,0 C\:H?’ICI)
ocafok <=—— CH, —> CH;C—C—CH,
NH, H*,Hg?* (|3H3
2) coctaBa CsHg, koTopoe:
@)
Ag,0 H, 1.0, I
ocagox <—— CH, ———= CyHjy ——— CH;CHCH *+ CH,0
NH, Pd/BaCO, 2.Zn C|:H
3
3)  cocraBa CsHs, koTopoe:
Ag,0 1. 0, 1
ocankamer <—— C,Hy, -———> CH;C—CH + CH,0
NH, 2.2Zn g
4) coctaBa CsHg, koTopoe:
0= 0
KpucTannuyeckun ﬁ 1. O, I
apnykT ~——— CHy - CHCH + CH,0 + CH,CH=0
. 4N

5)  cocraBa CsHsg, koTopoe:
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Ag,0 H, 1.0, ]
ocankaHeT <—— CH, —— > C.H, CH;CHCH + CH,CHO
NH, Pd/BaCO, 2.Zn
6)  cocrtaBa CsHsg, koTopoe:
Ag,0O H,
ocaok <=—— C,H, —— CH;CHCHLCH,
NH, Pt !
CH,
7)  cocraBa C4Has, kOTOpOE:
Ag,0 H, 1.0, _
0CaToOk =———— C.H CHg ——> O=CH-CH=O0 + CH,0
NH., = Pd/BaCO, 2.[H]
3
8)  cocraBa CsHs, koTopoe:
OCaJiKa HCT —=— C5H8 - > C5HgBr2 - > CHS_CH CH + BrCHz_CH
NH, cCl, 2.[H] |

Br

9)  cocraBa CsHs, koTopoe:

Ag,0 H,0 1
ocaror <—— CH, ——= CH;CHC—CH

NH, = ° H*Hg? L ’

3

IuK/I10a1KaHBI M apeHbl

1. Ilpennoxute cxemy CHHTE3a MPUBEICHHBIX HIKE COSTUHEHHH, UCTIONb3Ys TOIBKO
HEOPTaHUYECKUE COCTUHECHHUS:

1) u3 6eH301a M-HUTPOXIOPOEH30JT;

2) U3 NpOoNuJIeHA LIUKJIONPONaH;

3) U3 UKJIOTeKCeHA IIUKJIONEHTaHOH;

4) u3 6eH30J1a 0-HUTPOXIO0POEH30J1 6€3 MPUMECH TM-U30MEePa;
5) u3 Tonyona M-HUTPOOEH30MHYIO KUCIIOTY;

6) 13 OpOMIIMKIIOTeKCaHa IUKJIONCHTAaH;

7) U3 TOJYOJ O-XJIOPTOIYOJ 0€3 MpPUMECH T-U30MEePa;

8) U3 UKJIOreKceHa OPOMIIMKIIONECHTAH;

9) u3 MmeTunUKIONpoOnaxHa 2-0yTeH;

10) u3 6enzouna 4-xy10p-3-HUTPOITUIOEH3OIA;
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11) u3 6en3ona 2-x10p-5-HUTPOOECH30JICYIb(POKUCITOTHI;
12) u3 6en3ona 2-0pom-4-HUTPOOEH30MHON KHCIIOTHI;
13) u3 6en3ona 3-0poM-5-HUTPOOEH30ICYIb(OKUCIOTHI;
14) u3 6ensona 4-xy0p-2-HUTPOOCH30MHON KUCIIOTHI,
15) u3 6en3ona 2-0pomM-5-HUTPOOEH30ICYIb(POKUCIOTHI;
16) u3 6enzona 3-HUTPO-5-Cyab(HOOECH30MHON KUCIIOTHI;
17) U3 HUKIIOreKCeHa UKIIOMECHTAaH;

18) u3 Tonyona 2-xy10pOEH30HHYI0 KUCTOTY 0€3 MpuMecH M-u3oMepa

2. Onpenenute CTPOCHUE COCTMHEHUS:

1) coctaBa CoHg xoTOpOE:

Ag,0 KMnO,

ocanok < CgHg
NH,

TepedraneBas KuciaoTa

2

2) coctaBa CioHio koTopoe:

a) pearupyer C BOJOH B MPUCYTCTBHE cyibdara pPTYTH, HO HE pearupyer c
aMMHa4YHBIM PaCTBOPOM OKCHJIa cepedpa;

0) npu OKKUCIeHUU 00pazyeT TepedTaneByI0 KUCIOTY.

3) coctaBa CoHg, KoTOpOE:
HE pearupyer ¢ aMMHa4HbIM pacTBOPOM OKcHJa cepelpa, a IpH OKUCIEHUH 00pa3yer
JUKapOOHOBYIO  KHUCIOTY C  HECOIVIACOBAHHOW  OpUEHTalUueld  3aMecTHTeNen

MOHOHUTPOBAHHUE KOTOPON NPUBOAUT K OJHOMY H30MEPY.

4) coctaBa CsHio, mpu OKHMCIIEHMHM KOTOpPOro oOpasyercs AMKapOOHOBas KHUCIIOTa C

COIVIaCOBAaHHOM OPUEHTALIMEN 3aMECTUTEIICH.

5)  cocraBa CoHi2, koTOpOE:

COJICPIKUT Br, KMnO

4
ACHMMETPHUCCKOTO — CoH,Br <——— CgHy (raneBas Kkucnora
aToMa yriiepozaa v
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6)  coctaBa CoHi2, koTOpOE:

HE COJEPKUT Br, KMnO
acummerpuyeckoro  CoH, Br <=—— CH,, :
aTtoma yriepoa hv

OeH30iHasg KUCIIOTA

7)  coctaBa CoHi2, koTOpOE:

COJICPIKHT Br, KMnO

4
acummerpueckoro  CoH, Br ~v CqH,, OeH30lHas KUCIIOTa
aToMa yriepoaa A H,O

8)  cocraBa CgHs, koTopoe:

Br, KMnO,
CSHSBrZ -~ CSHS H—> OeH30MHas KUCI0Ta
2

9)  cocrasa CioHis, KOTOpOE:

Br,

KMnO,
C,oHq3Br ~ v CyoHy

u30-(praneBas KUCIOTa
H,O
HE COACPIKUT

ACHMMETPUYECKOTO
aToma yriepoja

raJIOFeHOHpOI/ISBOHHLIe U METAJNJTOPIraHUu4Y€CKUE COCANHCHUA

1. [Ipennoxute cxeMy CHHTE3a MPUBEACHHBIX HWKE COCAMHEHUM, UCIIONB3YS TOIBKO
HEOPTaHUYECKUE COCTUHCHHUS

1) u3 6pomOeH30a M-HUTPOEHOT;

2) u3 6eH3071a ¥ OKUCH dTHJIEHA 3-OpOMITHIOEH30I;

3) u3 xsopOeH301a M-HUTPOAHUIINH;

4) u3 nponuiieHa U 3TuipopMuara 4-XJoprenTaH;

5) u3 (S)-2-uondyrana (S)-2-HUTpOOyTaH;

6) u3 xaopOen3ona o-uuTpodeHnon (0e3 mpuMecH N-u30mMepa);

7) U3 METUJT MOIUJIA U alTWiIxjaopuaa 1-0yTen;

8) u3 6pomOeH30a U ATUIPOopMUATA TUDEHUITYKCYCHYIO KUCIIOTY;

9) u3 (S)-2-uondyrana HUTPUI (S)-2-METUIOYTOBOM KUCTOTHI;
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10) u3z 1-6pomOyTaHa TUOYTHUIKETOH;

11) u3 nponunena MacisiHyto (OyTaHOBYIO) KHCIIOTY;

12) u3 xsopOeH3omna 4-HUTPO-2-XJTOPAHUIIUH;

13) u3 6ensona ¢enou;

14) u3 noIUCTOrO ITUNIA U STUIICHOKCH 1A TIEHTAHOBYIO KUCTIOTY;
15) u3 1-0yTaHona HUTPUI NEHTAHOBOM KUCIIOTHI;

16) u3z 6pomb6en3ona 4-uutpo-2-6pompenou;

17) 13 3TUIIOBOrO CIUPTa HUTPUI HPOMMOHOBOW KUCIIOTHI;

18) u3 saTanona 6GyTaHo

2. Ornpenenute CTPOEHNUE COCTUHEHHUS:

1) coctaBa C4HoBr koTopoe:

O
NaNO, KOH CH 1. 0,4 |C|)
CHNO2 ~— C,H,Br JMg > N
e v cnnpT 2.[H] HC H
2) coctaBa C7H¢Br2 xoropoe:
NaOH KMnO, COH
C,H,BrO W C,HgBr,
2 HZO Br
3)  cocraBa C4H7Cl xoropoe:
NaCN H2
< C,H,Cl ——— 2-xnopbyTaH
Pd
4) cocraBa CsHo koTOpOE:!
0
NaNO, KOH 1. 04 Z
CHNO, <—— CHBr —» CHy —=HCCHC + CH,0
cnupT 2.[H]

5)  cocraBa CgHsCIBr, koropoe o0namaer ONTHYECKOW aKTUBHOCTBIO, MPHU
B3aumoaencTeun ¢ Bomou npeBpamaercs B CsHoBrO. Ilpu okucieHHM MCXOAHOTO
coenunenusi oopasyerca C7HsBrO., mocnennee npu OpomupoBaHUM OOpa3zyeT OJUH

u30Mep.
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6)  cocraBa CsHsCINO2, xoTopoe npu B3aMMOJEHCTBHM C BOJOM IMpeBpallaeTcs B
CsHoNOs3, pu okuciieHnu nociaeaHero oopasyercsi coenunenus: cocraa C7HsNO4 ¢
HECOIIACOBAHHOW OpPUEHTALUEN 3aMECTUTEIIEH.

7) coctaba C7H7Br, koTopoe mpu HarpeBaHWM CO MICNOYBIO IOJ JABJICHHEM
obpasyet nBa nzomepa C7HsO, a npu okucienuun ucxognoro oopazyercss C7H7BrO: ¢
COIVIAaCOBAaHHOM OPUEHTALIMEN 3aMECTUTEIICH.

8)  coctaBa CgH3CINO2, koTOpOE HE pearupyer ¢ BOJIOW, HO pearupyer ¢ BOJHBIM
pactBopoMm tienoud, o0pazys CsHoNOs. Ilpu okucieHun uCXOIHOrO oOpaszyercs
C7H5NO4 ¢ cornacoBanHOM OpUEHTAIMEN 3AMECTUTENEH.

9)  cocraBa C4H9Br xoTopoe:

0
NaNO, KOH 1.0, Il + CH.O
CHONO <—— CHBr — » CHy —= O 2
J— 2.[H] HC CH,
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