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BBeaenue

Metoanyeckre yKa3aHus COCTAaBICHBI B COOTBETCTBHH ¢ paboueil mporpaMMoil mo AUCIUIINHE
«Opranuueckass XUMHs» MOJATOTOBKM OakanaBpa HampabiieHus: nmoAarotoBku 19.03.04 Texwnomorus u
opranuzansi OOIIECTBEHHOIO MHUTAHHS;, NPOQHIb TOATOTOBKH: TEXHOJIOTHUS W OpraHu3auus
pPECTOpaHHOrO Jena

Brimonnenuio 1a00paTOpHBIX 3aHATHH JOJDKHA NPEALISCTBOBATH CaMOCTOsITENbHAs pabora
CTYJEHTOB C PEKOMEHJOBaHHOW JIUTEPATypod, J[aHHBIMH METOJAMYECKHMH YyKa3aHUSIMU H
KOHCHEeKTaMu Jiekuui. Ilepen HavamoM 3aHATHM OPENOAAaBaTellb IPOBEPSET TEOPETHUECKYIO
MOJTOTOBKY CTYJEHTa MO TEeMEe JIa0OpaTOPHOTO 3aHATHS U Pa3bACHAET 3aJaHUs IO MpeAcTOosIen
pabore.

B nmpouecce BbimomHeHUS pPabOTHI HEOOXOJMMO BBIMOJHUTH TpeOyeMble MO 3alaHulo
UCCIICIOBAaHHS U COCTaBUTh OTYET COTJIACHO 33JaHUI0, CJIENIaTh BBIBOJBI 00 MCCIIEAyeMbIX MaTepranax

[To oxkoHwanuu pabOTHI MpernoaaBaTeib MPOBEPSET YCBOEGHUE CTYIACHTOM CYIIHOCTH METOJIOB,
00pabOTKKM ¥ MHTEPHpPETAlUU TOTYYEHHBIX PE3YyJIbTaTOB, MPOBEPSET CACTAHHbBIC 3almUCH B paboueit
TETpa Iy, KOMILUIEKCHO OLEHUBAET MPAKTUYECKYIO paObOTy U 3HAHUA CTYJEHTA 110 TEME.

OTuer BBIONHSETCA B OTACIBHON TETpamu sl J1aDOpPaTOPHBIX PAadOT, KOTOPYIO CTYAEHTHI
COXpaHSIOT M TPEJOCTaBISAIOT MPH cJade HSK3aMeHa. B oTuere yKasbIBAIOTCA JaTa, HOMEP
nabopaTOpHOM paboOTHI, 1IeTb PadOTHI, X0/ pabOThl U €€ pe3ynbTaThl. B OT4eT Takke BHOCIT BCE
PUCYHKH, TaOJIHIIBI, CXEMbl B COOTBETCTBUU C NMPUHATHIMU B HAYYHO-TEXHUUYECKOH JAOKYMEHTAIMH
o0o3HaueHusIMH. be3 opopmieHns pe3yabTaToB J1aOOpaTOPHOW pabOTHI U CAAYM OTYETa CTYJACHT HE
JIOTTYCKAeTCs K BHIMOTHEHHIO CIEAYIONIEH paboThI.

[Ipu BbINOSHEHUU J1TAOOPATOPHBIX 3aHATUH CTYIEHT 00s13aH OEpPEKHO OTHOCUTHCS K Y4EOHBIM
nocobusM, jgabopaTopHOMy OOOpyHOBaHHIO U mpubopam. B ciiydae ux mopuu CTyAeHT o0si3aH
BO3MECTUTh CTOMMOCTD WJIM PEMOHT MTPUOOPOB.

Ilepen BbImosHEHHMEM pabOTHl CTYJIEHT JOJDKEH BHUMATEIbHO O3HAKOMUTHCS C IpaBHJIAMH
TEXHUKU 0€30MacHOCTH IMpH paboTe B XMMHUYECKOW J1abOpaTOpUU U OKa3aHHE INEpBON MOMOILIU U
MpaBUJIaMU TIOJIb30BaHUS PEAKTHUBAMH U TPUOOPAMHU.

IIpaBnia TexHuKH 0€30MaCHOCTH NPH padoTe B XUMHUYECKOMH J1a0opaTOpUu U OKa3aHHe
NnepBoii MOMOLIH
OO0mme npaBunia:

1. Kareropuuecku 3anpeniaercs padoTatb 0JHOMY B XUMUYECKOH J1a00paTOpuu.
2. Bo Bpems paboTel HEOOXOOMMO COONIONATh YHMCTOTY, THUIIMHY, HOPSJOK W IpaBUia
TEXHHUKHU 0€30MacHOCTH, paboTaTh TOJBKO B XajaTax.
3. Ilepen paboToif HEOOXOAMMO O3HAKOMHUTBCA C COJIEpKaHMEM JTabopaTOpPHON pPabOTHI,
MIPOBEPUTH HATTMYHE HEOOXOIMMOT0 000PYIOBaHUS U PEAKTUBOB.
4. Touno coOmonaTh NOPSNOK H  TOCIEAOBAaTENbHOCTh ONEpaluuii, yKa3aHHbIX B
PYKOBOJICTBE.
S. Bce 3anucu B KypHanax Jenarh cpa3y ke M0cjae OKOHYAHUS OIbITA.

IIpaBuia no/1b30BaHMs peakKTHBAMHU M IpUOOpaMu:
1. Heo6xoauMeie aiist paboThl peaKTUBBI BHICTABIIAIOTCS HA MOJIKH Ja00paTOPHBIX CTOJIOB.
2. Ha Bcex 0OaHkax, CKJISIHKax M JAPYrol mocyze, riae XpaHsSTCs PEeaKTUBBI, JOJKHBI ObITH
ITUKETKH C yKa3aHUEM Ha3BaHUS BEIIECTB.
3. CKJISTHKH ¢ BEIIeCTBAaMH U PAaCTBOPAMU HEOOXOIMMO OpaTh OAHOM PYKOH 3a TOPJIBIIIKO, a
Ipyroil CHU3y MOAJAEPKUBAs 3a THO.
4, Bo n36exxanue BbIOpachIBaHUS KUAKOCTU U3 MPOOUPKH MPU HATPEBAaHUH HEOOXOIUMO:

® UCMOJB30BaTh MPH paboTe C HEPACTBOPUMBIMHU B BOJIE BELIECTBAMU CyXH€ MPOOUPKH;

e Harpeas MIpoOOMPKY, HaJI0O HAIIPABUTh €€ OTBEPCTHE B CTOPOHY OT ce0sl U OT COCeNIa;

e Jiep)KaTh NPOOHMPKY HE B BEPTUKAJIHHOM, @ B HAKJIOHHOM IOJIOKEHUH, HEMPEPBIBHO Bpaias eé
BO M30€KaHNe YaCTUYHOIO Meperpena.



5. [Ipu paboTe ¢ ra300TBOAHON TPYOKOH HEOOXOAMMO yOUpATh TOPENKY M3-TIOJ MPOOUPKH
CO CMEChI0O TOJIBKO TOCJI€ TOTO, KaK KOHEIl Ta300TBOJHON TpPYOKH YHaI€H U3 TPOOUPKU —
NPUEMHUKA C KHUJIKOCTBIO.

6. Hioxatp peakTHBBI B JJaOOpaTOPUU HYKHO, HAIPaBJIsisl K ce0e mapbl WK ra3 JBHKEHUEM
pyKu

7. [Tpu pacTBOpeHHH ClIeAyeT NMPHIMBATh CEPHYIO KHCIOTY K BOJE IO KaruisiM, BCE Bpems,
HepeMeIInBasi CMeCh.

8. PaGory ¢ adupamu, ciupramu, 6EH30JI0M MPOBOJUTH BIATH OT OTHSI.

9. Bce ombITHI ¢ CHIIBHO MaXHYIIMMU M SAOBUTHIMU BEIIECTBAMH IMPOBOANUTH B BHITSHKHOM
mKkady.

10. O mo60oM, caMOM HE3HAYUTEIILHOM HECYaCTHOM CIIy4ae CJIeAyeT HEMEUICHHO COOOIIUTh

MIPENO0/IaBaTeII0 U MPUHSTHh MEPHI MIEPBOM MOMOIIIH:

® IIpU TEPMHUYECKHUX 0XKOraxX MOpPakEHHOE MECTO HYXHO CMOYHUTH PAacTBOPOM TaHHHA B CIIMPTE
win 2% pacTBOPOM IEpMaHraHaTa Kajusl.

® [pU XUMHUYECKHUX OXKOTaXx HEOOXOIUMO, MPEXAE BCEro, YAAIUTh C KOXH BEIIECTBO,
BBI3BIBAIOIIEE 0XKOT, U 00paboTaTh COOTBETCTBYIOIINM 00pa3oM:

a)ipu OKOrax KHUCJIOTOW WM LIENOYbI0 MPOMBITH MOPAaKEHHOE MECTO CHIIBHON CTpyEH BOABI, a
3aTeM HeHUTpanu30BaTh KUCIOTY 1% pacTBOopoM ruapokapboHaTa HaTpus, mEnods — 1% pacTBopom
YKCYCHOM KHCIJIOTBHI;

0)ripu oxorax 6pomom nopaxEénHoe mecto oopadorars 10-20% pacTBopoM THOCYNIb(]aTa HATPUS,
CMBITh OOJBIIUM KOJWYECTBOM BOJIBI, a 3aT€M HAJIOKUTh TaMIIOH, CMOYEHHBIH 5% pacTBOpOM
MOYEBHHBI;

B)IpYM OXKOTaX KUJIKAM (PEHOJIOM TOOENEBIIMKA YYaCTOK KOXH pacTepeTh TIULEPUHOM [0
BOCCTAHOBJICHHSI €r0 HOPMAJbHOTO IIBE€Ta U HAJOXKUTh MAapJieBblii TaMIIOH, CMOYECHHBIN
[JINLEPUHOM.

®  eCJIM KMCJIOTA WK LIEJI0Yb MONANH B IJ1a3, TO CIEAYET TIIATeIbHO MPOMBITH €r0 BOJIOH, a 3aTeM
2% pacTBOpOM OOpHOHM KHCIOTBHI (Il HeWTpanuzauumu Iménoun) wuin 2% pacTBOPOM
ruipokapOoHaTa HaTpus (15 HeUTpanu3au KUCIOTHI).

® [IpU MOpPE3€ PYKH, €CIU B paHy MONaJ KycOueK CTeKJIa, MPeXk/ie BCero, He0OXOAMMO MUHIIETOM
yIaJIUTh €ro

e 3aTeM cMma3aTh pPaHy CIUPTOBBIM PAcTBOPOM HoJa M HAJNOXKHUTh MOBS3KY. Eciu kpoBoTeueHue
Cpa3y HeE MpeKpalaeTcsi, HaJo NPUIOKUTh K paHEe KyCOYeK KPOBOOCTAHABIMBAIOLIEH BaThbl
(rurpockonuueckas Bara, mnpomnutaHHas 1% pacTBopoM xmopunaa xkeneza). I[lpu cuibHOM
KpOBOTEUEHHHM HAJ0 BPEMEHHO MEPETSHYTh PYKY JKYTOM M3 pe3nHoBOM TpyOku. Kak Toibpko
KPOBOTEUYEHHE OCTAHOBUTCS, JKI'YT CIIEYET HEMEJIEHHO CHSITh.



JlabopaTopnasi paGora 1.
Tema: KauecTBeHHBIN 3JIEMEHTHBIN aHAJIU3 OPraHUYECKUX COCTUHEHUI
Lean pabdoThl sSBIsIETCS ONpeIeNIEeHUE HATPUS, XJI0pa, YIIEpoa B OPraHUYECKUX COCTMHEHUSX.
®opmupyemblie komnerenuum: [1K-4

Onvim Nel Oonapyrcenue yznepooa npoooii na ooyznueanue (mazal).

PeakTuBbI: caxap (WiIM Myka, Kpaxman), Oymara, O6eH3oi, 1%-Hblii pacTBOp CEpHOW KHUCIIOTHI,
KOHIICHTPUPOBaHHAs CEpHAasi KUCIIOTA.

OobopynoBanue: dapdopoBas yamka (WM KpbIIIKA OT THIIA), (GappopoBbIi TPEyrojabHUK,
CKaJIbIIelb, CTCKJISTHHBIN [IJIUHAP, CTYIKA C IIECTUKOM.

Ha xpoimiky turis win gaphopoByro cTynky nomemniaror HemHoro (0,1 ) caxapa wim MykKH.
Yamky ctaBaT Ha (GapdopoBblil TPEyrodbHUK, KOTOPHI HAXOAUTCS HA KOJbIE METaNIMYECKOTO
IITaTUBAa WM Ha TpeHOXHHKE. OCTOPOKHO HArpeBalOT 4YallKy IUIAMEHEM TOPENKH, a 3aTeM
MIPOKAIMBAIOT UCIBITYEMOE BEIIECTBO 0 OOYTIMBaHUS (MIOYEPHEHUS).

MOXHO BBECTHM HECKOJIKO KPYIMMWHOK caxapa Ha KOHYHMKE CKAJIbIIENs HEMOCPEICTBEHHO B ILIAMS
ropenkd. [locie mpokanuBaHus caxapa ocTaeTcs 0O0yriuBIIasCs Macca YEpPHOTO I[BETA.

Ha Genoif mnmm ¢uibTpoBasibHOM Oymare (IEJUTI0NIO3€) AETMAr0T HAAMUCH 1%-HBIM pacTBOpPOM
cepHOil kucnoThl. [Ipy BBICBIXaHUM pacTBOpa HAAMUCh HeBUAUMA. [IpU OCTOPOKHOM HarpeBaHUU
Oymaru HaJ IUTaMEHEM TOPENIKH WJIM HaJl AJIEKTPUYECKON IUIMTKOW, y4acTKH OyMar, CMOYCHHBIE
KHCIIOTOM, 00YITIMBAIOTCS — HA/IIIUCH TPOSIBIISETCS.

Pactuparot B crynke 25 T OBICTPOPACTBOPUMOTO caxapa, JOOABJISIOT 3 MII BOJBI M TICPEHOCST
CMEChb B CTEKJISHHBIA IIWIMHApP, eMKOcThio 50 M. 3areM NOCTENeHHO, MpU HEMPEepPHIBHOM
MEepEMENINBAHNN CTEKJISIHHOM MaJIOYKO#, 100aBis0oT 12,5 M1 KOHUEHTPUPOBAHHOM CEpHOM
kuciotel. Kornma HaumHaeTcst oOyriMBaHuE, CTEKISHHYIO NAJOYKy MNpUNoAHMMAaioT. CMech
BCITYYHMBAETCSl, YEPHBIH MOPUCTHIA «ITMPOTY TOJHUMAETCS IO MAT0YKe (IeMOHCTPAIIMOHHBIN OIIBIT).

B ¢dapdopoByro yamiky (Ui Ha KpBIIKY TUIJIS) HATUBAIOT 3 — 5 MJ1 O€H30J1a U MTOJKUTAIOT €ro.
BeH30J1 TOPUT CHITBHO KONTSAIIMM TUTAMEHEM, YacTh YTIIepo/ia BBIICISETCS B BUIE CAXU.

Onvim Ne2: Oonapysicenue yenepooa u 6000pooa okucienuem seuwecmea oxkcuoom meou (11)

PeakTuBbI: caxap (mpeaBapUTEIbHO TpocylIeHHbIH), okcun Meau (I1) — moporiok, u3BecTkoBast

(umm GapuTOoBasl) BOJAa — HACBILICHHBIM PAacTBOpP THMAPOKCHJA KaJlbLUs WM Oapus, O€3BOIHBIN

cynbdar meau (1) — cBexenpokaaeHHBIH.

O0opynoBaHHe: N30THYThIE Ta300TBO/IHBIE TPYOKH ¢ MpoOKaMu JUIsl MPOOMPOK, BaTa.
YHuBepcalbHBIM METOJIOM OOHAapy)KE€HUsST B OpPraHMYeCKOM BELIECTBE yriepoaa u

OJTHOBPEMEHHO Bojopoja siBisercs okucieHue ero okcuaom menu (ll). Ilpu stom yraepon

npeBpariaercs B okcu yriepoaa (1V), a Bomopoa — B Boay.

CobGepute pubop, m3o0pakeHHbIM Ha pucyHke 1. B cyxyio konOy momemator 0,2 — 0,3 r
caxapo3sl U 1 — 2 1 nopomka okcuaa meau (I11). Cogepxrumoe KoIObI TIIATEIBHO MEPEMEIINBAIOT,
CBEpPXY CMeCh 3achinaroT cioeM okcuaa menu (11) — npumepro 1 r. B BepxHIo0 9acTh K006l (1101
npoOKy) MOMENIaloT MaJeHbKUH KOMOYEK BaThl, Ha KOTOPYIO HACHIAIOT HEMHOTO O€3BOJHOIO
cynbpara menu (l1). KomOy 3akpwiBaroT ra300TBOJHON TPyOKOM, CBOOOIHBIN KOHEN KOTOPOU
OITyCKAaIOT B KOJOY C M3BECTKOBOH (Wi OapuToBOif) Bomoi. CHauana mporpeBaroT BCIO KOJOY,
3aTeM HarpeBaroT Ty €€ YacTh, B KOTOPOHW HAXOAUTCS PEaKIIMOHHAS CMECh.



1. ko162 co cMeChI0 caxapo3bl U OKCHAA
memu (11);

2. K0J10a ¢ U3BECTKOBOI BO10¥;

3. Bara;

4. 0e3BOAHBII CyJab(paT MeIu.

puc. 1. IlpuGop 1,151 0THOBPEMEHHOT0 0GHAPYKEHHS YIJIepP0/1a H BOOPOAa B OPraHUYeCKOM
BelllecTBe.

Onvim Ne3: Oonapyscenue 2ano2enoe oelicmeuem Hampus Ha CRUPMOBOIL pacmeop
0p2aHuuecKoz20 eeuiecmaad.

PeakTuBbI: X710p0dOpM (UITH YETHIPEXXIOPUCTHIN YIIIEPOT), STAaHOJ, HATPHUI MeTayuinyeckui, 1%-
HBIN pacTBOp HUTpaTa cepedpa, KOHIICHTPUPOBAHHAS CepHAsi KUCIIOTa.
OO0opynoBaHme: ITATUB C IPOOUPKAMHU, NIPsIMasi Ta300TBOIHAS TPyOKa, MHIUKATOpHAs OyMmara.

B OonbIIMHCTBE OpPraHMYECKUX BEIECTB TaJOreH CBsI3aH C YIJIEPOJAOM KOBAJIEHTHOMN
CBA3BI0, IOITOMY €T0 HEIb3st OOHAPYKUTH peakiuell ¢ noHamu cepebpa (Ag™). st oOHapykeHus
rajjoreHa OpraHM4eckoe BELIECTBO BOCCTaHABIMBAIOT BOJAOPOJOM B MOMEHT BbIJIENEHUS, TaJOreH
IIPA 3TOM OTIIEIUIIETCS B BHJIE aHWOHA, KOTOPHI MOYKHO OTKPBITH OOBIYHBIMH KaueCTBEHHBIMHU
PEaKIMSIMU.

B nmpobupky nmomemator 1 kamio xiopodopma (CCls), 1o6aBasioT 2 M1 THIOBOTO CIIUPTA
U HeOOJbIION Kycodek (C TOJOBUHY TOpPOIIMHBI) METANIMYEeCKOro HaTpus ¢ OnecTsimen
MOBEPXHOCThI0. HaumHaeTcst sHepruyHas peakmus, NpoOMpKa HarpeBaeTcs. EE 3akpbIBaioT
poOKOH € ra300TBOAHON TPYyOKOM M MOMKUTaloT BbLaesomuiics Bogopos. Korna BwiaeneHue
BOJIOPO/Ia 3aKaHYMBAETCS, HATPUI MOJHOCTHIO PACTBOPSIETCS, K pEaKLIMOHHON CMECH MPUOaBIISIIOT 2
M1 Bojibl. VI30BITOK alikorosisita HaTpUs pearupyer ¢ BoAoH ¢ oOpa3zoBaHHeM T'HApOKCcHIa HaTpus. B
BOJIE pacTBOpsETCsl O€NbIii O0CaJOK XJIOpPHIA HATPHs, MajJOpacTBOPUMBIA B JTHUJIOBOM CIIHPTE.
[Ileno4HO pacTBOp MOAKHUCISAIOT HECKOJIBKMMH KaIlJsIMH KOHLEHTPUPOBAHHOM a30THOW KHUCIOTHI
(MpoBEpUTH PEAKIUI0 Cpelbl MO JakMycy!) U J00aBISIOT HECKOJIBKO Kareidb 1%-Horo pactBopa
HuTpara cepedpa (AgNOsz). Brimamaer Oemnblii TBOPOKUCTBIA 0CaJOK Xiopuaa cepebpa. Ecimm B
pactBope masio noroB Cl', 0Opa3yeTrcs B3BeCh O€TI0TO IBETA.

[Tpu BbIMONHEHUU OIbITa cieayeT Ooparh 1 — 2 kamnu ximopodopMa, Tak Kak MHa4Ye U30bITOK
xyopodopma, He ycreBas BCTYNaTh B PEAKIUIO0 C BOJOPOJOM TPH Pa30aBICHHM pPEaKIMOHHOU
cmecu Bojoi (eme mo mpubasnenus AGNO3z), Oyzaer gaBaTh ¢ BOJOW SMYIBCHIO B BUJE MYTHON
KHUIIKOCTH O€JIoro IBeTa. DMYNbCUsl XJopodopMa B BOJIE MACKHPYET IMOSBICHUE OEIOro ocajka
xnmopuga cepebpa. LlBer ocagka 3aBucut or mpupoabl raioreHa: AgCl — Oensrii, AgBr -
XKenToBaThlil, AQJ — )KENTHIM.

Bonpocsr:

1. YTo mpoucxXoauT ¢ U3BECTKOBOM BOAON?

2. [Touemy u3meHnsercs uBeT cyabdara meau?
3. Hanmummre ypaBHEHUE CIEAYIONUX PEAKITU:



a) okucienus caxapo3bl (C12H22011) okcuaom menu (I1) B n36pITKE;

0) B3auMOJIEHCTBUS IPOAYKTOB, 00OPa3YIOIIUXCS IPH OKUCIIEHUH caXxapo3bl, C U3BECTKOBON BO/IOH U
¢ 6€3BOHBIM CYIb(HATOM MEIM.

4. Hanumute ypaBHEHUS CISAYIOIIMX PEaKIIHii:

A. BzaumopeiicTBue 3TUIOBOrO CIUPTA C METAJUIMYECKUM HATPUEM.

B. Boccranosnenue xmopodopMa aToMapHbIM BOJOPOJIOM 0 METaHa W XJIOPOBOAOpPOja (YacTb
BOZIOPOJIa B MOMEHT BBIJICIICHUS YYaCTBYET B 3TOM peaKkluu).

C. BzaumopelcTBHE XJIOPOBOAOPOAA C AIKOTOJIATOM HATPHsl M M30BITKA aJKOTOJIsATAa HATPUS C
BOJIOH.

D. BzaumojeiicTBue THAPOKCHIA HATPUSA C A30THOM KHUCIIOTOM, XJIOpHAA HATpuUsi C HUTPATOM
cepebpa, HUTpaTa cepedpa ¢ TUIPOKCUIOM HATPHSL.

5. O6bscHuTE, MOYEMy HeNb3st 00Hapy)uTh noH Cl” peakuueii ¢ Ag" B mienounoit cpene. [Mouemy
JUIA TIOJKUCJICHHs IIEIOYHOTO pacTBOpa mepes] JoOaBiIeHHEM HHUTpaTa cepedpa HYXKHO OpaTh
a30THYIO KHCIIOTY, HO HE COJISIHYIO WJIM CEPHYIO?

JlabopaTopuasi pa6ora 2.
Tema: AnkaHbl
Leabio padoTsl SBISETCS U3yUECHHE XUMUYECKUX CBOMCTB aJIKaHOB.
®opmupyembie komnerenuun: [1K-4.

Onvim Nel: Ilonyyenue memana u e2o ceoiicmaea.

PeakTHBBI: CMeCh Ui [TOJyYeHUs MeTaHa — O€3BOHBIN alleTaT HaTpUs U NpOKaJIeHHast HATPOHHAs
u3Bects (1:2), cunbHO pa3zdasneHusiii pactBop KMNnO4, 5%-Hb1it pacTBOp KapOoHaTa HATPHSL.
O0opynoBaHnme: ra300TBOJHas TPyOKa, K KOTOPOM MPUCOEIUHEHA KayuyKoBas TpyOka anuHon 10-
12 cM co CTEKIISIHHBIM HAKOHEYHUKOM.

1.1. Ionyuenue u 2openue memana.

B cyxyro npoOupKy HachIaroT CMeCh Ul MOJTYyYeHUs METaHa (BBICOTa OKOJIO
4 cMm). Pazmemaror cmech Tak, 4TOOBI OOpa3yIOIIUICS METaH MOT CBOOOJHO BBIXOAUTH U3
POOUPKH, 3aKPIBAIOT MPOOUPKY MPOOKOH € Ta300TBOIHOM TPYOKOH M 3aKpEIUIAIOT €€ B IITaTHBE C
HeOOJBIIMM HAKIOHOM B CTOPOHY NpoOHMpkH. B mTatuB cTaBsAT mpoOUpPKYy CO CMechio 3 M
pa3baBienHoro pactBopa KMnOs u 1 mMa 5 %-Horo pactBopa kapOonarta HaTpus. [Iporpesator
CHauaja BCIO IPOOMPKY, 3aT€M CHJIbHO HarpeBaloT Ty €€ YacTh, I7I€ HAXOJAUTCA CMECh, HAUMHAsI OT
IHa TPOOMPKH, TEpeBUTasi TOPENKY Jajblie, 4TOObl MOTJM pearupoBaTh HOBBIE MOPIHUU CMECH.
CHayana u3 NpoOUPKU BBITECHSETCS BO3AYyX, 3aTE€M HAYMHAETCS BbIJECJIEHHE MeTaHa. MeTaH
MOJDKUTAOT Y KOHIIA ra300TBOJHON TPYOKH, OH TOPUT rOJIyOOBaThIM, HECBETSIIUMCS IUIAMEHEM.
BHocsaT B miiams ropsiiero Merana gap(opoByro KpBIILIKY OT THIJIS.

[ToueMy Ha Kkpblmike He oOpa3yercs depHOro msATHa caxu? Hamummre ypaBHEHUE
MOJIy4eHusl MeTaHa (U3 aleraTa HaTpUs U THAPOKCHIA HATPUs) U TOPEHUS METaHa.
1.2. Omnouwienue memana K 600HOMY pacmeopy nepManaHaAmMa Kaaus.

BBoasT razootBoaHyto TpyOKy B mpodupky ¢ pactBopoM KMnO4 1 npomyckaroT B TeUeHHE
1 muH. metaH. YUrto Bbl Habmronaete? Caenaiite BIBOA 00 OTHOIIEHUH METaHa K BOJHOMY PacTBOPY
KMnOg (rTpy KOMHaTHOM TeMIieparype).
Onvim No2: Peaxkyuu ¢ #cuOKuUMUu HACLIUWEHHBIMU Y271€6000P00AMU.
PeakTHBBI: XHJIKHE HACBHIIIEHHBIC YIIeBOIOPOabI, 5%-Hbi pactBop NaCOs, 1%-HbIli pacTBOp
KMnOa, koHIIEHTpUPOBaHHAS CepPHAsI KUCIIOTa, KOHIIEHTPUPOBAHHAS a30THAsS KUCIIOTA.
OobopynoBanue: dhaphopoas Jaika.

2.1. Omnowienue ankanog K 600HOMY PACHE0PY NEPMAHZAHAMA KAIUS.

B npoOupky HamuBaioT 1 MJI HAchIIEHHBIX YIIEBOAOPOIOB, 1 M 5%-HOro pactBopa
Na>COgs, 3aTeM 1o KaruisiMm, NMpU BCTPSAXHBaHWHU, J00aBIsA0T pacTtBop KMnOs. M3smensiercs nu
¢uoneroBas okpacka epMaHraHaTa Kajaus?
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Crnemnaiite BbIBOJI 00 OTHOIIEHHUHU aJKAaHOB K BOJTHOMY pacTBOpPY MepMaHIraHaTa Kajusl.
2.2. OmHowienue aiKano8 K KOHUEeHMpuUpPoBAHHOU CePHOLL KUCione.

B cyxywo mnpoOupky HamuBaioT 1 M HaCBIIIEHHBIX YIJIEBOAOPOJOB M 1 Mi
KOHIICHTPUPOBAHHOU cepHOW KHUCHOTHL. ConepKumMoe MpoOUpPKH B30ANTHIBAIOT B Te€YeHHE 2 — 3
MUHYT.

[Tpoucxonsat nu kakue u3MeHeHus? PaszorpeBaercs nm cmech? CremailiTe BBIBOJ Ha
OCHOBAHUHU OIIbITA.

2.3. Omnouienue aiIKaH08 K KOHUECHMPUPOBGAHHOU A30MHOU KUciome.

K 1 M3 HachIIEHHBIX YIJIEBOJIOPOJAOB (B Cyxoil mpoOupke) mobaBimstor 1 Mo
KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI, CMECh BCTPSXUBAIOT B TEYCHUE 2 — 3 MUHYT.

Crnenaiite BbIBOJA OO OTHOIICHHWU aJKAaHOB K KOHLIEHTPUPOBAHHOM a30THOW KHCIIOTE MpHU
KOMHATHOW TeMIEpaType.

2.4. I'openue xcudxkux ankanog (msza!)

B dapdoposyro gamky HanuBaroT | M1 )KUIKUX aTKAHOB U TIOJHKUTAIOT UX.

OObscHUTE, TTOUEMYy B OTIMYHME OT METaHa allkaHbl TOPSAT KOMNTSIIMM IJaMeHeM. Bwrumciure
MPOLIEHTHOE COJIEP’)KaHWE YIriepoJa W BOJAOpPOJa B TeKcaHe. Hamuimmre ypaBHEHUS pPEakIuit
TOpeHHUs IeHTaHa, FTeKCcaHa, OKTaHa.

Bonpocsl 1 3a1aHus 1)1 CAMOKOHTPOJIsI

1. Ha3oBuTe 110 CHCTEMATUUECKOH HOMCHKJIATYpPEC CJICAYIOIIUC YIIICBOAOPOAbI:

a) CHs—CH—CH,—CHs 6) CHs—CH,—CH—CH,—CHj
| CHs (|3H—CH3
b,
8) CHs—CH—CH—CH—CHs r) CHs—CH—CH—CH—CH,—CH—CH3
C|H3 |CH3 |CH3 CIl-Iz cng cng Cle—CHg
CHs

Kaxue 13 BellIenepeyrCcIeHHBIX YIIIEBOAOPOIOB SIBISIIOTCS CTPYKTYPHBIMU M30-Mepamu? Kakosa
UX sMIupuueckas popmymna?

2. ITpusenure Gopmyisl coequHennit coctasa CioHz2, MMerOmMUX MakCUMalIbHOE U MUHUMAIIBHOE
YICJIO IEPBUYHBIX aTOMOB yriaepoaa. HazoBute ux.

3. Kakue yrneBoopo/isl OTyqaTcs Py IEHCTBUHA METAJUIMIECKOTO HATPHUS HA CMECh:

a) METUJIMOIM1a M U300y THIINOIU I,

0) STUIXJIOPH/IA ¥ U3O0TIPOTIIIXJIOPHU/IA,

B) NMponuiaOpoMuia U TpeTOyTHIOpOMHIa,

') BTOpOyTUIOpOMHIa U TPETOYTHIIOpOMUA.

4. Vicnionb3ys HATPUEBYIO COJIb COOTBETCTBYIOIIEH KapOOHOBOW KUCIIOTHI, OTyYuTe 3-
METHJITIeHTaH. HanmuimmTe peakiuio HUTPpOBaHUS OTYISHHOTO YTIIEBOI0pOaa U pa3depute
MEXaHU3M PEaKLUH.

5. IMomyuwute 2,2,3-TpUMETHIINIEHTAH JIFOOBIM CIIOCOOOM, HAITUIIIUTE JUIsI HETO YpaBHEHUS peaKIfii
raJlor€HUPOBAHUS, CYIb()OOKHUCIIEHUS, CYIb(POXIOPUPOBAHUSI.

6. 3akoHUYNTE ypaBHECHHsI peaKIuii, HA30BUTE BCE BEIIECTBA:
a) CHs—CHo—CH—CHo—CHs + HI —L
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6) CH—CH—CHo—CHs + HNO3 —“P_

CHs
8) CHs—CH—CI + 2Na + Cl—CH—CH>—CHj
CHs CHs
r) CHa—CH—CHy—CHy—CHs —125Cs(%)
CHs
ho

1) CHz—CH,—CH3 +SO2 + Cl, —
¢) CHs—CH,—CHo—CH—CH—CH; Ak

K) CH3-T3H—(|3H-CH3 M—)

CH3 CH3
7. 3amoMHUTE CXEMbI IPEBPAIEHNU, HA30BUTE BCE BEILECTBA.

Cl,/ho

a) CHy—CH—CHg+ Cl, —10_5 o 2Na_ B
6) CHs—CH—COONa + NaOH —ts A —BR/M0 o 2Na  p
CHs
AICI
ﬁ,};
NaOH,t
B) A — > TMEHTaH ——
t—»B
_H2

JlaGopaTopHas pabora 3.
Tema: HenpenesbHble yriieBoA0OPOAbI PSAA ITHJIEHA (AJIKEeHbI)
Heabio padoTsl SBISETCS U3YYEHUE XUMUUECKUX CBOMCTB aJIKEHOB
®opmupyemblie komnereHuum: [1K-4.

OnvimNel Ceoiicmea ycuoKux HenpeoebHbIX y2i1e6000p0006 PAOA IMUIECHA.

PeakTHBBI: HEHACBHIEHHBbIE JKUAKUE  YIJIEBOJAOPOAbI,  3%-HbIi
YETBIPEXXJIOPUCTOM yriaepoae, 2%-Hblil pacTBOp II€pMaHraHarT Kajus,
KapOoHaTa HaTpusl, KOHIIEHTPUPOBAHHAS CepHasi KUCJIO0Ta, KOHIIEHTPUPOBAaHHAs a30THAs KUCIIOTA.

OOopynoBanme: MHIMKAaTOpHAs Oymara, QUIbTpoBajbHas Oymara.

1.1. Bpomuposanue nenpeodenvbHulx y2i1e6000p0008 (msaza!).

10%-Hb1i1  pacTBOp

B cyxyro mpobupky HamuBaioT | MIJI HempenenbHBIX YIIEBOAOPOIOB M J0OABIAIOT IO
KaruisiM, Tpu BeTpsixuBaHuM, 3%-Hblit pactBop O6poma B CCls. Ecnm sxenras okpacka ucuesaer
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MEJIEHHO, CMECh OCTOPOXKHO MOJI0TPEBAIOT B IJIaMEeHU ropenku. K oTBepCcTHIO MOJHOCAT BIAXKHYIO
MH/IMKAaTOPHYIO Oymary, yOeXJatoTcsl, 4TO LIBET €€ HE MEHSETCS.

Hanummre ypaBHeHHe peakluu NpUCOEIUHEHHs OpoMa K 2-MeTUIIOYTEeHY-2 U PacCMOTpPUTE
ee mexanu3M (Ag). Paccuuraiite, ckonbko rpamMmoB 3%-HOro pacTBopa Opoma moTpedyeTcs A
OpomupoBanus 1 r 2-meTmiOyTeHa-2.

1.2. OKucnenue an1Ken08 600HbIM PACIMEOPOM nepManzanama Kaaus (peakuua Baznepa).

B npo6upky HanuBaroT 1 MJI HEHACBIIEHHBIX YTIIIEBOAOPOIOB, TOOABISIOT
1 mn 10%-HOrO pacTBOpa COABI, 3aTeM IO KaIUISIM, MPH BCTPSAXUBAaHUM, — 2%-HBI pacTBOp
nepmanraHata kanus. (PuoJeToBas OKpacka pacTBOpa HCU€3aeT, MOSIBISIETCS XJIONMbEBUTHBIN
0caJioK Oyporo 1BeTa).

Hanumure ypaBHEHHE peaklMud OKHCIEHUS 2 —METUIOyTeHa-2 BOJIHBIM PacTBOPOM
nepMaHraHara Kajus, nogoepure Ko3huimeHTs.

Peakuust c 6poMOM U ¢ BOJHBIM PacTBOPOM NepMaHTaHaTa Kallusi — KAUeCTBEHHbIE PeaKINU
Ha COEUHEHMS C KPaTHBIMU CBA3SIMHU.

1.3. Peakyusa aiken06 ¢ KOHUEHMPUPOBAHHOU CEPHOU KUCIOMOU.

B cyxyro npoOupky HaiuBaiOT 1 Ml HENmpeeNbHbIX YIJIEBOJIOPOAOB, A00aBifAOT 1 M
KOHIEHTPUPOBAHHON CEPHOU KHUCIOTHI M B30ANTHIBAIOT CMECh B TEYCHHE HECKOJBKUX MHUHYT
(BHayasie octopokHo!). Eciin cmech CHIIBHO pa3orpeBaercs, MpoOUpKy oxJaxaatoT Bomou. Croit
aJIKeHa UCYe3aeT, CMeCh MprodpeTaeT Oypyro OKpackKy.

Hanumure ypaBHeHHe peakiuu oOpa3oBaHUS AIKUIICEPHOM KHUCIOTHI U PAacCMOTPUTE €€
MeXaHHU3M (Ha pUMepe 2-MeTHIOyTeHa-2).

Peaknueli ¢ cepHOM KMCIOTOM MOJIB3YIOTCS JUISl OYMCTKH INPEACIBHBIX YIVIEBOJOPOIOB OT
MIPUMECH HEeTpeIeIbHBIX YTIE€BOAOPOIOB.

1.4. B3aumodeiicmgue aikeno8 ¢ KOHUEHMPUPOSAHHOU A30MHOU KUCTON O,

B cyxyro npobupky HanuBarOT | MJI HEHACBHIIEHHBIX YTJIEBOJOPOAOB, N00aBisAt0T 1 M
KOHLEHTPUPOBAHHON a30THOM KHUCIOTBI M OCTOPOXKHO IEpEeMelInBalOT cMmech. Korjga peaxius
3aMEJUINTCS, PEAKIIMOHHYIO CMECh SHEPTUYHO BCTPSXUBAIOT B TEUEHUE HECKOJIIBKUX MUHYT. CMeCh
pasorpeBaeTcsl U CTAaHOBUTCS Oypoil, 3a cueT oOpa30oBaHUs CIOKHOM CMECH MPOJYKTOB OKUCIIEHUS
U OCMOJICHHS.

BOHpOCLI " 3aJaHUA 1] CAMOKOHTPOJISA

1. HazoBuTe 110 CHCTEMATUUECKOH HOMCHKIJIATyp€ CICAYIOIINUC YTIICBOAOPOBbI:
a) CHs—CH>—CH=CH—CH>—CH3s 6) CHs—CH>—C=CH2

CH3—CH—CH2>—CHs3

B) CH3—CH>—C=CH—CH>—CH3 r)CHs—CH—CH>—CH=C—CH2>—CH3

CH>—CHz3 CHs CHs

2. Hammmmre ¢GopMynbl CTPYKTYPHBIX M TPOCTPAHCTBEHHBIX HM30MepoB ankeHa coctaBa CsHs.
Ha3osure ux.

3. Bynyt u cymiecTBoBaTh yuc - U mpaHcU30Mephl y 2-MeTUi0yTeHa-2 1 'y
3-sTwiirekcena-3?

4. TToydnTe STHIICHOBBIC YIIIEBOOPOIBI JIETHIPATAIIHECH CITUPTOB CIICYIOIIECTO CTPOSHUS:
a) CHs—CH—CH,—CH20H 6) CHs—CH—CH>—CHOH—CH3

CHs CHs3

B) CHs—CH—CHOH—CH;—CHs
10



CHs

5. [TomyunTe 3TUICHOBBIE YTIIEBOAOPOIbI:

1) U3 CIEAYIONINX TalOreHITPOU3BOIHBIX:

a) 2-0poM-2-MeTHIITeKCaHa,

0) 3-6pom-2,3-TMMETHIITICHTaHAa,

B) 4-Opom-3-MeTmiIrenTaHa.

2 U3 CIEIYIOMIMUX AUTaTOr€HIIPOU3BOIHbIX

a) 2,3-auOpoMIieHTaHa.

0) 2,3-1uOpoM-2-MEeTHIITICHTaHA.

6. [Tomyuurte 4-metunneHTeH-2 u3 4-metuineHTena-1. Hanummre asis moJry4eHHOTo yIriIeBO0poia
pEeaKuy OKUCICHUS:

a) MIEJIOYHBIM pa30aBICHHBIM PACTBOPOM MIEPMAHTaHATA KU,

0) KOHIIEHTPHUPOBAHHBIM BOJHBIM PACTBOPOM MEPMaHraHaTa Kallus.

7. Hamummre cxemy mepexojia OT 3-METHINEHTeHa-1 K 3-METWINEHTeHY-2 M IS TOCIICAHErO
Hanummre peakuuu ¢ a) HCl, 6) HOCI, B) H2SO4. Chopmynupyiite mpaBmio MapKOBHHKOBA.
OObscHUTE AeHiCTBHE ATOTO MPABHIIA C TOYKU 3PEHUSI SJICKTPOHHBIX 2PPEKTOB B MOJIEKYIIE.

8. IIpoBenute okmcienue OyreHa-1 a) KHCIOpOIOM Bo3ayxa 0e3 Karaim3aTopa, 0) KHUCIOPOJIOM
BO3/lyXa B IPUCYTCTBUU CEPEOPSIHOrO KaTaanu3aTopa, B) XpOMOBOW CMECHIO.

9. IMonyuwnre 2,4-mUMETHIINIEHTEH-2 U 2,2, 4-TPUMETHITEKCEH-3 JTIOOBIM CIIOCOOOM U HAIUIIINTE MX
pEeaKIy THIPUPOBAHKS M O30HHUPOBAHHUS.

10. Hamummte CcTpyKTypHBbIE (DOPMYIBI STHUJICHOBBIX YIJIEBOJAOPOJIOB, O30HHUABI KOTOPBIX MpHU
pacIieryieHnH BOJION 00pa3yoT:

a) ¢dopmanpaerunq u  2-meTunOyTaHanb, ©) alEeTOH W NPOMUOHOBBIM  anmbAeTHi, B)
METHTH3O0IIPOIAIKETOH U (hOpMaJThICTH .

11. C moMomipIo Kakux peakiiuii MOKHO OCYIIECTBHUTH CIICTYIOIINE MPEBPAIICHHUS :
CH3—(|3H—C‘ZH—(|3H—?H—CH3
CHz CH3 CH3; CHj

(|:H3 (|:H3(|:H3
HC=CH—CH—CH o
2 3 = CHg—Cly—(—(—Cltz—Ci;
CH,CH,

| CH3—(|?H—CH2—CH2—CHZ—CH2—(|3H—CH3
CHj CHj

12. 3anonHUTE CXEMBI IPEBPALLEHUI.

a) CHs— CH,—CH—CHs KOH (cn.p—p) A HBr . o 2Na Ne
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cl
6) X 2N,y Hywam

> IICHTaH

JlaGopaTopHas padora 4.
Tema: Auern/jieHOBbI€ YIJIEBOJOPObI (AJKHHBI)
Lenb10 padoThl ABIACTCS U3yYCHUE XUMUYECKUX CBOMCTB aJIKUHOB
®opmupyemblie kommnerenuun: OK-7, I1K-24, I1K-26.

Onvim Nel Ilonyuenue u ceolicmea ayemuiena.

PeakTuBbl: kapOuj Kanmplus (Kycouku), OpoMHas Bojaa (HachllleHHasi), 1%-HBI pacTBOp
nepmanranata xanus, 10%-Hbili pacTBop kapOoHarta HaTpusi, 1%-HbIil pacTBOp HHUTpaTa cepebpa,
5%-HbIi1 pacTBOp aMMHUaKa, aMMHAYHBIA PACTBOP XJIOpUAA

menu (1).

OOopynoBaHme: U30THYTbIE ra300TBOJHBIE TPYOKU, KOPOTKUE IPSIMbIE Ta300TBOJHBIE TPYOKHU C
OTTSHYTBIM KOHIIOM, KPBILIKU OT TUTJIEH, GUIIbTpOBaIbHAS Oymara.

1.1. Hoayuenue ayemunena u e2o 2openue (maza!l)

B nipoOupky momMemnarT Kycouek KapOuaa Kallblys, IPUINBAIOT OKOJIO 1 MJT BOJBI M Cpa3y
K€ 3aKpBIBAIOT €€ MPOOKOW ¢ ra300TBOAHON TPYOKOM, UMEIOIIUI OTTAHYTHIN KoHel. [lomkurator
BBIJICJISIFOIIUICS alleTHJICH Y KOHIA ra300TBOAHON TpyOku. HabmrogaroT xapakrep miaMeHu. 3ateM
MEHSIOT Ta300TBOJIHYIO TPYOKY: 3aKpBIBAIOT MPOOUPKY, U3 KOTOPOM BBIAETSETCS alleTUIICH,
M30THYTOM Ta300TBOAHON TPYOKOW C HIMPOKHMM OTBEPCTHEM M CHOBA IIO/DKUTAIOT AIleTHJICH.
BHocsaT B miamMs KpeIky oT TUrJIsA. Ha kpbiiike o0pa3zyeTcst 4epHOE MATHO CaXU.

Hamummure ypaBHEHUS peakuuid TIOMYYCHHs aleTWICHa KapOUIHBIM CIiocoOoM u
MOCIIEAYIOIIEro ero ropeHus (oJTHOE U HEMOJTHOE CTOpaHue).

Brruucnaute mporeHTHOE cojep)kaHue yriepoja W BOJOpoja B aneTuieHe. Mmeer nu
alleTHJICH 3arax”?

1.2. Peakuusa ayemuiena ¢c O0poOMHOU 60001i.

3aKkpbIBAIOT TPOOUPKY C KapOUAOM KajbIMs U BOAON MPOOKOW C M30THYTOM ra300TBOJHON
TpyOKOM M MPOMYCKAIOT alleTUJIEH Yepe3 OPOMHYIO BOAY.

OObsicHuTe, mMOYeMy OOECI[BEUMBAHHE OpPOMHOW BOJABI MPOUCXOAUT 3HAYUTEIHHO
MeJJICHHEE, YeM TIPU PEAKIIUN C ITHICHOM.

Hanumure ypaBHEeHUE peakliuy aleTHiIeHa ¢ OpOMOM.

1.3. Oxucnenue ayemuiena NEPMAHZAHAMOM KA.

B mpo6upky HanuBaroT 1 Mi pacTBOpa MepMaHTraHaTa Kaius, 100aBIAIOT TaKoh ke 00beM
pacTBOpa COABI U 3aTeM MPOMYCKAIOT Yepe3 IMOJYYSHHBIM pacTBOp armeTwieH. [locTeneHHO
(duoneToBas OKpacka pacTBOpa McUe3aeT, MOSBISETCS XJIOMbEBUAHBIN 0CcaOK OYpOro 1[BeTa OKCHaa
maprania (IV).

Hamummure ypaBHeHHE peakIMU OKHCIEHHUS aleTujeHa TepMaHTaHaTOM Kajus 0
1aBesieBoi Kuciotel. [londepure koaphuueHTHI.

1.4. Ilonyuenue memaniuuecKux npou3e00HbIX auemuieHa — AauemuieHuoo0e.

Pabota c anermnernmgamu TpeOyeT COOMIOAEHHUS MPaBWJI TeXHUKH Oe3omacHOCTH. B cyxom
BU/IE TIPY CJTA00M HarpeBaHWH WUJIH MPHU yIape OHU B3PBIBAIOTCS ¢ OOJBIION CHIION, TOATOMY HEJIb3S
MTOJIHOCTHIO BBICYIIIMBATH AllCTUIICHU/IBI.

B mpoOupky HamuBaroT 2 — 3 M O€CHBETHOTO aMMHAYHOTO pPACcTBOpa XJIOPHAA MEIU
[Cu(NHz3)2]Cl u mpomyckaroT uepe3 pacTBOp aleTHIICH.

PactBOop okpammBaeTcss B KpacHO-OYypbId IIBET, 3aT€M BBINAJaeT KPacHO-OyphId 0CagoK
anerunenuaa meau (I). DTy oueHb YYBCTBUTENBHYIO PEAKIUIO MPUMEHSIOT UIsl OOHapyXeHUS
naxe cienoB arneruiieHa. CMaYMBarOT MOJIOCKY (GUIBTPOBATHHONW OyMarn aMMHAYHBIM PaCTBOPOM
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xnaopuaa Meau (1) U BHOCAT ee B OTBEpCTHE MPOOUPKH, U3 KOTOPOW BBIIEISAETCS AallCTHIICH.
[NosiBnsieTcst KpacHO-Oypoe OKpaInBaHuUe.

Hanumwure ypaBHenue peakuuu oOpasoBanus aneruneHuaa menu (l). Kakue cBoiicTBa
alleTUJICHA MPOSIBIISIOTCS B 3TOM peakuuun?

1.5. Pacmeopumocmp ayemuiena 6 600e u_ayemone.

B oany mpoOupky HaaMBarOT 5 MII alleToHa, B APYrylo — 5 MJI BoAbl. B 00e mpoOupku
MIPOITYCKAIOT alleTHJIEH 0 MOJIHOTO HAChIIIEHUs. 3aTeM B KaXAyl0 MPpoOUpKy 100aBistoT mo 0,5 mi
aMMHa4HOTO pactBopa xjopuna menu (l). B mpoOupke c amneToHOM MOSBISETCS KpPacHO-OyphIi
0CaJI0K, a B MPOOUPKE C BOAOM JIMIIB CJ1a00€ OKpallliBaHue.

OOBsicHUTE TIOTYYEHHBIC PE3YJIbTATHI.

BOl'[pOCBI U 3aJaHUA NJA CAMOKOHTPOJIsA

1. HazoBuTe 110 cucTeMaTuuecKoil HOMEHKJIAType CIAEAYIOLINE YIIIEBOAOPOIbL:
a) CH=C—CH—CHz3s CHs

CHs 6) CH3— C—C=C—CH>—CHz3
CHs CHs

B) CHs—CH>—C—C=CH

CHs

2. HanuiuTe ypaBHEHUS! peakiuii, C MOMOIIBI0 KOTOPBIX MOKHO Pa3JIMYUTh a) TeKCaH, reKceH-1 u
reKcuH-1, 0) meHTuH-1 ¥ MeHTHH-2, B) 3TUICH U alleTUJICH,
') CMECh MPEJEIbHBIX U HEMPEAEIbHBIX YIIIEBOJOPOIOB?

3. U3 3,3-numerunOyranona-1 mnomyuute 3,3-mumerunOyruH-1. Jlias moslyueHHOTro ajikuHa
HaMUIIATE PEAKINIO THAPATaLUH.

4. 3aKoHUNTE ypaBHEHUS pPEaKIIMA:

a) CHy—CH—CH—CH, —2NaOH(cn)

Cl ClI

2NaOH (cn)
2NaOH (cn)

06) CHz3—CBr,—CH>—CHs
B) CHBro—CH>—CH—CH3

CH3
5.C moMompl0 KakuxX pPEaKTUBOB M B KaKHX YCIOBHUSIX BO3MOXKHO OCYIIECTBUTH CIICIYIOIINE
IIpeBpaLCHUS?
a) MeHTeH-1 —— nmeHTuH-1,
0) Oytun-1 ——> OyTUH-2,;
B) alleTUJIEH —> METUJIAIIETUJICH;
T) aleTuiieH —> 4-MeTHINEeHTHH-1,;
1) aleTuiIeH —> OyTaH,;

6) Ionyuure mM006BIM cIOCOOOM 3-METHII-TEKCHUH-1 ¥ HalTUIIUTE JUIsI HETrO YPaBHEHUS peakuil: a) ¢
BOJIOM (B ycoBusxX peakiuu Kydeposa), 6) ¢ aMMHadyHBIM pacTBOPOM OKHCH cepedpa.
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7. IlomyunTe U3 COOTBETCTBYIOIIErO AMTaJIOI€HIIPOM3BOAHOIO H3ONPONWJIALETHICH U HAIMIINTE
JUIE HETO YPaBHEHUS peakiuil C W30BITKOM COJSHOM KHCIOTBI, C CHHMJIBHOH KHCJIOTOH,
MYpaBbHHOM KHCIIOTOM, YKCYCHBIM aJIbJE€IHJIOM, OYTHIIOBBIM CIIUPTOM.

8. Hamummmre nansa OytuHa-1 w juis 3-METWINEHTHHA YpPAaBHEHHS PEAKIHMA CO CICIYIOITUMU
BEIIECTBAMH: BOJIOPOJOM, B TMPUCYTCTBHM KaTalu3aTropa; OpoMoM; OpOMOBOJOPOJIOM; aMHUIOM
HATpUsl; YKCYCHOM KUCJIOTOM.

9. Hanumurte ypaBHEHUS peakIuii KOHJACHCAILIUN:

a) alleTUJICHA C METUIIITUIKETOHOM,

0) MpomnuHa C alleTOHOM,

B) BUHHWJIALIETUJICHA C allETOHOM,

T') U30MPONUIALETUIICHA C TPOAYKTOM €r0 TupaTalum,
n)0ytuna-1 ¢ hopMaIbaeTHIOM.

10. Hamummre ¢GopMynbl CTPOSHHUS TPOMEKYTOUYHBIX M KOHEYHOTO MPOAYKTOB B CIEAYIOIIUX
cXemax:

a)

CHs—CHy—CH,—CH,Br__KOH(cn.p—p)  » _BG 5 KOH(usbcnp=p) .o |
[Ag(NH,), JoH

6)
CHs—CH—CH—CH,_ KOH(us0cn.p=p)  , Na o GH;Br .

CHz Br Br

JlabGopaTopHas padora 5
Tema: I'asloreHNIPON3BOAHBIC YIJICBOJOPOI0B (XJIOPITAH U XJa0podopm).
He.l'lblO paﬁoTbl ABJIACTCA N3YYCHUC XUMHUYCCKUX CBOMCTB raJIOrCHIIPOU3BOJHBIX YITI€BOOOPOI0B
®opmupyembie komnerenuun: [1K-4.

OnvimNel Ilonyuenue xnopucmozo smuaa.

PeakTHBBI: CMeCh STWJIOBOIO CIHUPTa M KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI B OOBEMHOM
OTHOIIEHUH 2:1, XJIOpUA HATPHUSL.
O0opynoBanue: IpsMble T'a300TBOIHBIE TPYOKH C OTTSHYTBIM KOHIIOM.

B npobupky HanmuBaroT 3 MJ CMECH CHHMPTa U KOHLIEHTPUPOBAHHON KHCIOTHI U JOOABIISAIOT
0,1 T pacreproro B mopowmok xyopuaa HaTtpus. [IpoOupky 3akpbIBaloT MpoOKOH C mpsAMOi
ra300TBOAHON TpyOKOH, UMeromeil OTTAHYTHIH KOHEI, M OCTOPOKHO HAarpeBaloT (KUIKOCTh
BcrieHuBaeTcs ). [1oaKuraroT BeIAEISIONINIICS XJIOPUCTBIN ATUIT Y OTBEPCTUS ra300TBOAHON TPYOKHU;
OH I'OPUT XapaKTEPHBIM ILIAMEHEM C 3€JICHON KalMOM.

Hammmumre ypaBHEHHME peakUWHM TOJYYEHHMS  XJOPUCTOTO J3THIA C  YKa3aHUEM
IIPOMEXYTOUHBIX cTaaui. COCTaBbTE CyMMapHOE YPaBHEHHE PEAKIUI.

Onvim Ne2 Ceoticmea xnopoghopma

PeakTuBbi: 1%-Hblil pacTBOp pe3opiuHa, 1%-HBIH pacTBOp THAPOKCHIA HATpus, XJI0podopm,
10%-nb1it pacTBOp ruapokcuaa HaTpus, 20%-Hblil pacTBOp a30THOM KHUCIOTHI, 1%-HbI pacTBOp
HUTpaTa cepedpa, 10%-Hb1il pacTBOp aMMuakxa, 1%-Hblil pacTBOp epMaHraHaTa Kajusl.
O6opynoBaHHe: XUMUYECKHE CTAaKaHBI.
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2.1. Ilgemnasn peakuus na xnopogopm.

B mpobupky namuBarotr 1 min 1%-Horo pactBopa pe3opuuHa, 2 mi 1%-HOro pacrBopa
rugpokcuaa Hatpuss w1 ma xsnopodopma. Cwmech HarpeBaroT. llosiBisieTcs JKeNTO-KpacHOE
OKpallluBaHuE.

2.2. Bzaumooeiicmeue xnopoghopma ¢ pacmeopom wieiouu.

HanugaroT B npoOupky 1 mn xnopodopma u 3 mi 10%-Horo pactBopa ruApoKcHia HaTPHsL.
OCTOpPOXKHO TPU BCTPAXMBAHUM HAarpeBalOT CMECh JI0 KUIECHHUS, 3aTE€M OXJIXKAAT. Xiopodopm
TUApPONU3yeTcs, ¢ 00pa30BaHUEM HOHOB XJIOpa U MYPaBbUHOW KHUCIOTHI (B LIEJIOYHOM cpene
MOJIy4yaeTcsi HaTpHeBas COJb MypaBbuHOW KuciaoThl — ¢Gopmuar Hatpus HCOONa). s
oOHapyKeHHsI HIOHOB XJIOpa OTJIMBAIOT B Ipobupky 1/3 ruaponusara, noakucistor ero 20%-HeiM
pPacTBOPOM a30THOM KHUCIIOTHI, TI00ABIISIOT HECKOJIBKO Karelb 1%-HOoro pacTBopa HUTpara cepedpa.

Hanumwure ypaBHeHMEe peakuuid Tuaposiuza xjopodopma B MLIEIOYHOM cpele U
B3alMOJICHCTBUS MOHOB XJIOpa C HUTPATOM cepedpa.

MypaBbrHas KUCIOTa JIETKO OKHCISETCS, TaK KaK COJEPKUT B MOJIEKYJIE albJCTHAHYIO
rpyImiy. TO CBOWCTBO JISKUT B OCHOBE METOJIOB OOHAPYKEHUS €€ B PacTBOPE.

OcTaToK 1IeNIOYHOTO TUapoIn3aTa xjuopodopma Aenar Ha aBe yacTu. K oqHoi mpuinBaoT
CBEKETIPUTOTOBJIEHHBIM aMMHauHbI pacTBOp T'HAPOKCHAA cepedpa, a K JpYyrod — HECKOJBKO
karnenb 1%-HOro pacTBOpa MepMmaHraHata Kaiaus. B mepBoil mpoOupke BbIagaeT B OCAJIOK
METAJIINYECKOE cepedpo — peakius «cepeOpsHOro 3epKajia», BO BTOPOIl — pacTBOP OKpAILIMBAETCS B
3eneHbli 1BeT (B 1menouHoi cpege KMnOs BoccTaHaBIMBAETCs B COJIb MAPTaHIIOBUCTON KUCIOTHI,
AHUOHBI KOTOPOI OKpAIIIEHBbI).

Hanummre ypaBHeHuUs peakiuii ¥ moadepure K HUM KO3 PUITMESHTHI.

Bonpocsl 1 3a1aHus I CAMOKOHTPOJIsI

1. HazoBuTe Mo cucreMaTH4ecKoi HOMCHKIJIATYpEC CICAYIOIHNE COCAUHCHNA:

CH,
a) CH3—C|—CHzBr 6) CHs—CHBr—CH—CH—CH3
CHs CHs; CHs
B) CHs—CCI—CH=CH, r) CHCI=CCl; 1) CH;=CCl—CH=CH,
.

2. Hamummre CTpyKTypHBIE (OpMYNbl H30MEpHBIX yrieBogoponoB coctaBa CsHiiCl. Ykaxure
NIepBUYHbIE, BTOPUYHBIE, TPETUUHbIE TajoreHnpon3Boanbe. HazoBure ux.

3. Kako#t snextpoHHbli 3((EeKT MposiBIAsSET aToM rajoreHa B rajoreHankanax? Ilokaxwure
pacmpesienieHue 3JMEeKTPOHHON TMIIOTHOCTH B Mojekynax |-wmondyrana, 2-dropmponana, 2-OGpom-
23TWII-TEKCaHA.

4. U3 3-metnun-Oyrena-1 moiryuute 2-0pom-3-meTrinOyTad. Hamummre /1 OCTIETHETO PEaKIiuy ¢
BOJHBIM M CIIUPTOBBIM PACTBOPAMU IIETIOYCH.

Tema 7. I'ajioreHnIpou3BoOAHBIC YIIEBOAOPOA0OB

JlabopaTopnasi pa6oTa 6. ['ajiloreHNpon3BoOAHbIE YIJIEBOJOPOI0B (TETPAXJIOPMETAH H
NOJMBUHHJIXJIOPHUA).

HeJILIO paﬁoTbl ABJIACTCA N3YYCHUC XUMHUYCCKUX CBOICTB raJIOrCHIIPOU3BOJHBIX YITIEBOOOPOJI0B
®opmupyembie komnerenuun: [1K-4.

15



Onwvim Nel Ceoiicmea uemvlpexxnopucmozo yziepooa

PeakTuBbI: 4YeTbIpexXJopucThiil yraepon, 10%-ublii pacTBOp rHapokcuga Hatpusi, 20%-Hblid
pacTBOp a30THOW KHUCIOTHI, 1%-HBI pacTBOp HUTpaTa cepedpa, STUIOBBIA CIIUPT, MOJCOTHEUHOE
Maciio.

OoopynoBanue: dpapdoposas yamika, acoecToBasi CeTKa, MEHAs IPOBOJIOKA.

1.1. Ceouicmea CCls, Kak pacmeopumens.
B mpobupky nHamuBaror 1 mia CCls m nmobGamisior | Kamio IMOJCOTHEYHOTO Macia.
B306anTeiBatOT cMech. Pe3ynbTaT OIbITa 3aMiChIBAIOT B KYypHAIL.

1.2. Hecoprouecmov CCls.

B dapdopoByro vamky HalMBaOT 2 MJI 3TUJIOBOTO CIHUPTA, CTABAT YalIKy Ha acOECTOBYIO
CETKY M MOJDKUTAIOT criupT (ocTopokHO! Tsara!l). [acsaT «1moxkap» 4eThIpEeXXJIOPUCTHIM YTIEPOIOM.
1.3. Bzaumooeiicmsue CCls c pacmeopom wienouu.

B npobupky HanuBaroT HeckonbKko Kanenb CCls u 2-3 M1 ruzipokcuia HaTpus, OCTOPOKHO
HarpeBaroT CMeCh 1-2 MUHYTHI O HaYMHAIOMIETOCS KUMEHHS (TMPpU B30aNTHIBAHUU PEAKIIMOHHOM
cMecH). 3aTeM OXJIaKIAIOT, CIIMBAIOT MICIOYHYIO KUAKOCTh B IPYTYIO MPOOUPKY, TOJKHUCISIOT €€
20%-HpIM pPACTBOPOM Aa30THOM KHCIOTHI, 100ABISIOT HECKONIBKO Kamenb [%-Horo pactBopa
HUTpaTa cepedpa.

CpaBHuTE pe3ynpTaThl 3TOTO OMbITA C pE3ylbTaTaMH, IOJYYEHHBIMH MpPHU IIETOYHOM
ruaponuse xiopodopma. Crenaite BHIBOJ O MOJABIKHOCTH XJIOPA B MOJICKYJIE YETBIPEXXJIOPUCTOTO

yriepoaa.

Onoim Nod Tepmuueckoe paznoxrcenue noauSUHUIXIOPUOA

PeaxkTuBbl: 1%-HbI1il pacTBOp HUTpaTa cepedpa.

OOopyaoBanme: MOTMBUHWIXJIOPUIHAS CMOJa — BUHUILIACT (M30JISIMSI OCBETUTENLHOTO IPOBO/IA
[I1B — npoBox tutockuit BuHUIOBBINH; TPBK — Tenedon, paaunoBHHIIOBBIN KaOelb), H30THYThIC
ra3o0TBO/IHbIE TPYOKH, UHAMKATOpPHAas Oymara.

[ToMBUHUIXJIOPUAHBIE CMOJBl WM IJIACTMACChl Ha MX OCHOBE IPU HAarpeBaHUU BBIIIE
140°C pasnararoTcst ¢ BBIAEIEHUEM XJIOpOBOaopoaa. Hanumure cxeMy peakuyuy NOJIMMEpPU3ALUN
BUHUJIXJIOpUAA (OJy4yeHUE MOTUBUHIIXJIOPUIA).

[Tomemator kycouek (1-2 cM) BUHHUIUIACTa B MPOOMPKY C H30THYTOH Ta300TBOJHOMN
TpyOKO, KOHEIl KOTOpPOW OMyIIieH B ApPyryro mnpodupky c 1,5 mi pacTBopa HUTpaTa cepedpa.
OCTOpOXXHO HarpeBaroT NPOOUPKY IUITAMEHEM TOpeiaKkd. BuHUIUIACT pa3Msardaercs, TeMHEeT U
pasznaraercsi ¢ BbIIEJIEHUEM ra3000pa3HbIX MPOJYKTOB, B TOM YHCIIE XJIOpoBoJaopoaa. B mpobupke
nosiBisieTcst Oenblii ocajok. HamummmTe ypaBHeHHME peakiuu. XJIOPOBOJOPOA MOXKHO TaKxke
OOHapyXHUTh IO TMOKPAaCHEHMIO BIIAXXHOW HWHAMKATOPHOW Oymaru, MOJHECEHHOM K OTBEPCTHIO
ra300TBOJIHON TPYOKH.

BOIIpOCLI " 3aJaHUA 11 CAMOKOHTPOJISA

1. Hammummmre cxeMbl TIOTydeHUs:

a) 2,2-nmuxaopOyrana u3 2,3,-1uxinopoyraHa;
0) 2-6pom-3MeTnniOyTana u3 OyTundopomuaa;
B) M30IPONMIXJIOPHIA U3 TpomnaHona-1;

r) 2-xj10p-2MeTiiiOyTana u3 2-Mmetunoyrena-1,
n) 1,2-nuxnaopaTaHa U3 3TaHoJIa.
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2. ITonyuunTe M100BIM CIOCOOOM a) M300yTHIIXJIOpHU, 0) 2-OpomOyTan. HanuimuTe J1s1 moay4deHHbIX
COCIMHEHUH PeaKINK C IIUAHUCTHIM KaJlueM; aMMHaKOM; STUJIATOM HATpUsl; CIIMPTOBBIM U BOJHBIM
pacTBOpaMH IIEJIOYEH; MarHKEeM B cpejie aOCOIFOTHOTO dupa.

3. Hanmummre peakuu ruiponn3a Jyist

a) 1-xmo0yraHa,

0) 1,1-nuxnopOyrana,

B) 2,2-AUXJIOp-3-METHIITNICHTAHA,

r) 1,1,1-rpuxsiopOyraHa.

VKaXHUTE «BUI U «TEM»TAJIOTSHIIPOU3BOTHBIEC.

4. 3aroHUTE CXEeMbI TIPEBPAILICHUN:

2+
a) CH=CH H,O/Hg S A H,.xamt Sk PCI, B
6) CaCo MO, A_AOINHy - 2CHJ |\ oHOI | 2NaOH(s) ,

Cl,hv

B) CH3_CH2_CH2_CH2_COONa NaOH (CnJlCIB) s A AICI3 N
NaOH(en) | Cl ;i NaOH(eodn)

b >B

A4

JlaGopaTopHas padora /.
Tema: Cnuptsl. PacTBOpuMocThb, a6C0II0THPOBAHUE, BHICAJIMBAHMNE.
Heﬂbl() paﬁoTbI ABJIACTCA U3YYCHUC XUMHWYCCKUX CBOICTB OAHOATOMHBIX CIIMPTOB
®opmupyembie komnerenuun: [1K-4.

OnoimNel Pacmeopumocms cnupmos, OmHouieHue ux K UHOUKaAmopam, 20penue.
Pacmeopumocms 2anozenoe ¢ cnupmax.

PeakTHBBI: METWIOBBIM CIHUPT, STUIOBBI CHHPT, NPONWIOBBIM CHUPT, OYTUIOBBIA CHUPT,
aMMJIOBBIH (MJIM M30aMUJIOBBIN) CIIUPT, PACTBOP MOAA B MOJHIE KaJUs

(1%-ub1it pacTBOp), 1%-HBIii pacTBOp PeHONPTATICHHA.

O0opynoBanme: uHIMKaTOpHAs Oymara, Gpapdoposble yaliku (Wiu GpaphopoBbie TUTIIH), JTYYUHKH.

1.1. Pacmeopumocmy cnupmog

B 4 npoOupku HanmuBaroT no 0,5 MJI COUPTOB: THJIOBOTO, MPOMHUIOBOr0, OyTHUIOBOIO U
amuioBoro. OTmeuaroT 3amax CcHUPTOB (OyTWIIOBBIM, M30aMHJIOBBIH CHUPTHI  pa3ApaskaroT
JBIXaTeNbHbIE TYTH, BBI3BIBAIOT Kalllelh, MOTOMY HIOXaTh WX HYXHO OCTOPOXXKHO). B kaxmyro
npoOUpPKY J00ABIAIOT MO 1 MJI BOJIBI U COZEPKUMOE MTPOOHPOK BCTPSIXUBAOT.

CrenaiiTe BBIBOJ] O pACTBOPHMOCTH CITUPTOB B BOJIE.

1.2. Omnowienue cnupmog Kk unouxkamopam

W3 kaxaoil mNpoOMPKM CTEKJISHHOM TMajJoykoil HAHOCAT MO Kaljle pacTBOPOB Ha
MH/IMKAaTOpHYIO Oymary. B mpobupku nobasisor no 1 karmse pactBopa ¢peHondragenHa.

W3mensiercs i oKpacka HHIUKATOPOB?

1.3. I'openue cnupmos.

B dapdoposbie yamku (Mau THUTIN) HATMBAIOT 110 2 MJI CIIMPTOB, pacioyiarasi ux B MOPSIIKe
YBEITUYEHUST MOJIEKYJsipHON Macchl. Ilo/pkuraroT coupThl JTYYMHKOW M CPaBHHUBAIOT XapakTep
ruraMeHn. PaccumTaiiTe TpOIIGHTHOE COJep)KaHWe Yriepojaa B cnupTax. Hamummre ypaBHEHUS
peaKIMii TOPEeHus CIIUPTOB.

1.4. Pacmeopumocmp 2an02en06 6 cnupmax.

B npoGupku co crnupramu pob6asnstor nmo 0,5 mi pacTBopa Mona B HOAMIE Kalusi U
BCTPSIXUBAIOT UX.

Yro BbI Habmogaere?
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Onwvim Ne2 A6contomupoeanue ymunoeozo cnupma.

PeakTuBbl: >THIIOBBIN criupT (pektudukar), cyabdar meau (1) kpucramimaeckui.
O6opynoBanne: GpaphopoBbiec YaIIKU U TUTIIH.

B manenbkyio dapdopoByro vamky uiau ¢GaphopoBblii THIIH MOMEMAIT HpuUMepHO 1 T
KpHcTayudyeckoro cyiabdara menu (I1) 1 mpokanuBaroT ero B IIaMeHH TOPEJIKH J0 UCUC3HOBEHHUS
roixy0oil OKpacku.

B cyxyro npoOupKy HaIMBalOT 2-3 MJI 3THJIOBOTO CIUPTa-peKTH(UKaTa M BHOCAT B HETO
nojydeHHblii Oe3BogHbIi cynbdar meau (Il) Gemoro mBera. Crerka HarpeBalOT MPOOHPKY U
pasmemmBaioT ee conepxumoe. I[loyemy wu3mensiercss uBer cynbgpara mean? [lomydeHHbIH
aOCOIIOTHBIN STHIJIOBBIM CIIUPT MEPEUBAIOT B CYXYI0 MPOOUPKY. Ero ncnomip3yroT Ajs momydeHus
AIKOTOJIsATA HATPHS (OTIBIT 4).

PaccuuTaiite, CKOJIBKO MPOLIEHTOB BOABI COJCPKHUTCA B STHIOBOM CHHpTE-peKTH(HKATE?
[ToyeMy BOy HETIB3S YAQIUTH IEPETOHKOMN?

Onvim Ne3 Bvicanuseanue 3muio6020 cnupma u3 e2o 600H020 pacmaeopa.

PeakTuBbl: OTHIOBBIA crnupT (pekTudukaT), kapOoHAT Kaiaus (WM TUOCYIbpAT HATPUS
KPUCTAJJINYECKHUI).
O6opynoBanne: GpaphopoBblie YalIKH, MUIETKU, JTYIUHKH.

B npo6upky HanuBarT 2,5 MJI 3TUIIOBOTO CIIUPTA U, IPU BCTPAXUBAHUU, JOOABISIOT 2,5 M
Bozbl. CMmech pasorpeBaercs. 1-1,5 mur momydeHHOTO pacTBopa OTIMBAIOT B (GaphOpOBYIO HAIIKY U
MOJTHOCAT K HEMY 3a3OKEHHYIO JTYYMHKY. (3aropaercs Jii pa30aBiIeHHBINA ATUIOBBIM cIUPT?)

K ocrarky B mpoOupke 100aBISIOT MPUMEPHO 2 T MOPOIIKOOOpPa3HOro KapOoHaTa Kalus
(v THOCYIb(ATa HATPHS), SHEPTUUHO B30AITHIBAIOT COAEPIKUMOE MPOOUPKHU U CTaBAT MPOOHPKY
B IITaTuB. Yepe3 HEKoTopoe BpeMsi B MpoOupke oOpa3yroTcs Ba ciiosi. Bepxuuil cnoit (3TunoBbIi
CIMPT) MUIETKON NepeHocAT B (paphOpOBYIO YAIIKY U CHOBA MOAHOCIT K HEMY TOPSIIYIO JIYYUHKY.
(Bocrutamensiercst mu ciupt?) 3aTe€M UCHBITHIBAIOT HA TOPIOYECTh HIKHUM CITOM.

BOl'lpOCbl U 3aJaHus JJId CAMOKOHTPOJIsA
1. HazoBuTe Mo cucreMaTH4IecKom HOMCHKIJIATyp€ CIICAYIOIINEC COCIUHCHUS:

a) CHs—CH,—CH>—CH—CH—CH>—CH3 6) CH2-OH—CHOH—CH—CH3
(l)H C|H3 |CH3
CHs
B) CH3—C—CH>—OH r) CH>=CH—CHOH—CH3s
CHs |
1) CHs—CH—COH—C=CH ¢) CHs—O—CH—CH3s
CHs (|:H3 leHa

%) CHs—CH,—CH—CH3
O—CHs

2. Hanumure cxeMy MOJIy4YeHHUs] M30IPONMIOBOTO CIMPTA U3 COOTBETCTBYIOLIETO HEMPEIEIBHOIO
yIJI€BOAOPOAA B OJHY CTAUIO U B JIBE CTaAUU (Yepe3 raJoreHIpOnu3BOAHOE).
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3. Iomyuute ruapaTanueil COOTBETCTBYIOIINX STHICHOBBIX YITIEBOJOPOAOB CICAYIONUINE CIUPTHI:
3,3-1MMeTHI0yTaHOA-2, 2-METWIINEHTAaHOI-2, 3-MeTHJI-TeKCaHOA-2. [ MOIydeHHBIX CIHUPTOB
HAIMUIINTE PEAKIINH OKUCIICHUS, IeTUPUPOBAHUSL.

4 Kakwne CITMPTEI ITOJIY4YaTCs IIPH BOCCTAHOBJICHHUU CICAYIOMIUX COC,Z[PIHCHHﬁZ

a) CHs— CH—CHO 6) CHs—CH,—CO—CH—CHs

CHs CHs

B) CH>—CO—CH,—CH—CH3
CHs
J1J1s TOJTyYEHHBIX CITUPTOB HAMMIIUTE PEAKIIUU JCTUPATAIUY.

Tema 8. OnHOaTOMHBIE CIIUPTHI

JlabopaTopHas padora 8. Cnuptbl. 'mpo/iu3 U OKMCJIEHUSA CITUPTOB.

He.]'lbl() paﬁoTbI ABJIACTCA U3YYCHUC XUMHWYCCKUX CBOMCTB OAHOATOMHBIX CIIMPTOB
®opmupyembie komnerenuun: [1K-4.

Onovim Nel Obpazoeanue u 2udpoau3 ankozoaamoe Hampus

PeakTuBbBI:  STWIOBBIH CcrnupT (AOCOJIOTHBIN), MPOMUIOBBIA MM HW3OMPOIMMUIOBBIA CIHPT,
aMUJIOBBIM (WJIM HM30aMIJIOBBIN) CIUPT, METAUIMYECKHil HaTpuil, 1%-HbI COUPTOBOW pacTBOP
dheHondTanenHa.

OodopyaoBanue: npsiMbie Ta300TBOAHBIA TPYOKH C OTTSAHYTHIMH KOHIIAMHU.

B 1pu cyxue mpoOupKy HaIMBAIOT MO 2 MJI CIIUPTOB: B TIEPBYIO — a0COFOTHBIN STUIIOBBIH,
BO BTOPYIO — IIPONMUJIOBBIN (MJIM H30MPOMMIOBBIN), B TPETHIO — AMHJIOBBIN
(w1 m30aMUIIOBBIN). B Kaxayr mNpoOMpPKY BHOCST IO MaJIEHBKOMY KYCOUKYy (pa3MepoM cC
TOPOIIMHY) OYMILIEHHOIO OT OKCHUIHOIO CJIos MeTajuinyeckoro Harpus. IIpoOupku 3akpbiBaroT
MpOOKaMU € ra300TBOJHBIMU TPYOKaMH, KOHIIBI KOTOPBIX OTTSIHYTHI.

OTMmeThTe, B KaKOM NMPoOUpKe peakliys UaeT Hanbosiee MHTEHCUBHO, B KAKOW - MEUIEHHO.

Uepes 1-2 MuHYTHI IOC/Ie Hayalla peaklMK MOJKUTAIOT BBIIEISIIONIMICS Ta3 y OTBEpCTUI
ra300TBOAHBIX TpyOOK. Eciu peakuus sTaHONa ¢ HaTpUeM CHIIBHO 3aMEJUIMTCS, MOXHO Clerka
MOAOTPETH MPOOUPKY.

Hanummre ypaBHeHue peakiuu ciuptoB (R—OH) ¢ MetaninueckuM HaTpUeM.

Kakue cBoiicTBa cHnUpPTOB (OCHOBHBIE, KHUCIIOTHBIE) TPOSBISIOTCS B pEaKUUU C
MeTaJINIM4ecKUM Hatpuem? [louemy ciupThl pearupyroT ¢ HaTpUeM CIOKOMHee, 4yeM Boaa?

HobapnsroT B nmpobupku mo 1 kamie pactBopa ¢eHondranenna. M3mensiercss mu okpacka
UHAUKaTOpa?

JloBOIST peaklMio 3TaHOJA C HAaTpHeM 10 KOHLA. J[Js 3TOro OTKpBIBAIOT MPOOHPKY U
OCTOpPOXHO TojorpeBatoT ee. Ha nue mpoOupku oOpasyercst Oenblif TBEpHbI ITHIAT HATpPUS.
(KycoukoB HaTpusi B mpoOWpKe HE MODKHO ObITh!). JloOaBisaroT B mpoOupky 1-1,5 mu Boawl u
pacTBOpSAIOT B HEH ATUiAT HaTpus. Eciau okpacka He MOSIBIIsSETCS, 100aBIAIOT 1 Karuo pacTBopa
¢denondranenna.

HanumuTe ypaBHeHHe peakiiy 3TUIaTa HaTpUs ¢ Bojoi. OOBsCHUTE, TOUeMy MOSBISETCS
oKpacka ¢ (heHOIPTATCHHOM.

Onotm No2 Bzaumooeiicmeue cnupmos ¢ peakmueom Jlykaca.

PeakTuBbl: peaktuB Jlykaca (pacTBop XJIOpHJa IMHKA B KOHIIEHTPUPOBAHHOW COJITHOW KHCIIOTE),
MPONMIOBBIN CIIUPT, U3OMPOMMIOBBINA CIIUPT, TPETUUHBIA OYTHIIOBBIHN CIIUPT.
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B tpu cyxue nmpobupku npunuBaoT mo 0,5 MJI CIHPTOB: MPOMUIOBOTO, U30MPOITHIIOBOTO,
TpeTOYTHJIOBOTO. 3areM B KaxIylo NpoOupky nobaBmsror mo 1,5 mn peakruBa Jlykaca,
MEePEMELINBAIOT COJIEPKUMOE MPOOUPOK U OCTABIIAIOT CTOSTH 1 — 3 MUHYTHI.

Kakue m3MeHeHHsT MPOMCXOIAT B NPOOMpPKaxX C MEPBUYHBIM, BTOPUYHBIM U TPETUYHBIM
cniupramu? Kakol cnupT BCTymaeT B peaklUio ¢ peakTuBOM Jlykaca M mo KakoMy MexaHU3My?
Hanummre ypaBHeHuUs peakiuy U paccMOTpUTE ee MexaHu3M. Kakue cBoiicTBa criupToB (OCHOBHBIE
WM KUCIIOTHBIE) MPOSIBIIAIOTCS B 3TOM peakuu?

Onovtm No3 Peakuyuu oKucieHus cnupmoe.

CrupThl OKHCISIOTCS /10 OKCOCOCAMHEHUH Npu J00aBIEHUH OKHCIHUTENS (Iuxpomara
Kanusi, TrekcanuaHodeppata Kanus, uozaa). IlepBuuHble CIUPTHI OKUCISAIOTCS A0 albIETHIIOB,
BTOPUYHBIE — 1O KETOHOB.

OTUJIOBBIA CIUPT OKUCISIETCS HMOJIOM B IIENOYHOM cCpele Mpu HAarpeBaHUH 10
TpUiioaleTanbAeTHIa, KOTOPBIH paspymaercs A0 HomodopmMa W COIMM MYPaBBHUHOM KHCIOTHI
(fiomodopmHas mpoba Ha 3TAHOM).

PeakTuBBI: STUJIOBBINA CIIUPT, U30AMUJIOBBIM CIIUPT, XPOMOBasi CMECh, nepmanranar kamus, 10%-
HBIN pacTBOp THAPOKCHIA HaTpus, pacTBop iozaa (0,1 Moib/i).
Oo0opynoBaHue: MUIETKH.

3.1. Hoooopmnas npoba na smanon

0,5 M 3TaHONIAa CMEUIMBAIOT ¢ 5 MJI pacTBopa ruapokcuja Hatpus, npudasisor 2 mia 0,1
MOJIB/TI pacTBOpa Hoga — TOCTENEHHO BBINAAAET JKENTHIM ocalok Hogodopma, KOTOPBIH
00HapyKUBAIOT 10 XapaKTEPHOMY 3aIaxy.

3.2. OKucienue cnupmog Xxpomogou cmecsio.

B nBe npoOupku HaJIMBAIOT 10 2-3 MJI XpOMOBOM CMECH M IO KarllsiM, NPH BCTPAXUBAHUU,
n00aBIAIOT B OJIHY MpoOupky 0,5 MJI 3TUIOBOTO criupTa (OCTOPOKHO! cMech pa3orpeBaercs!), a BO
BTOpYyt0 — 0,5 M1 M30aMuI0oBOro cnupra. L{BeT pacTBOPOB MEHSAETCS U3 OPAHIKEBOTO B 3€JICHBIN, B
MPOOUPKE C ATHJIOBBIM CIIUPTOM OUIYIIAETCA 3arax YKCYCHOI'O albJeruja, HalOMUHAIOUIMI 3amax
010K (HIOXaTh OCTOPOXKHO!), a B MPOOMpPKE C M30aMHUIIOBBIM CIIUPTOM — crienu(HUecKuii 3amax
M30BaJIEPUaHOBOrO aJbAECTUAA.

Hanummre ypaBHEHHE peakUUi OKHCIEHUS XPOMOBOM CMECBIO ATHJIOBOIO CIUPTa B
YKCYCHBI ~ allbJIeTHJl, a MW30aMUJIOBOIO — B M30BajJepuaHoBbIl anpaerun. I[logbepurte
KO3 PHUIIUEHTHI.
3.3.0Kucnenue 3mMun06020 cnupma HEPManzaHamom Kanua (mazal).

[Tunerkoil 0CTOPOKHO, HE CMauuBasi CTEHOK, BHOCAT B CYXYIO0 MPOOUPKY, 3aKPEIJICHHYIO B
ITaTUBE, 5 MJI CEPHOM KHUCIIOTHI. 3aTe€M MO CTEHKE JIPYroil MUMETKON OCTOPOKHO MPUIIUBAIOT 5 MII
STUJIOBOTO CHMpTa TaK, YTOObI Modydmiock jABa ciod. Ilocme storo nHackmaror 1 — 1,5 1
nepMaHraHata Kaiaus. Yepe3 HECKOJbKO MHHYT Ha TpaHMIE IBYX CIIOEB MOSBIAIOTCA SpKUE
BCIIBIILIKH, OIYIAETCs 3allaX YKCYCHOI'O allbJEruaa.

Hanumure ypaBHEHUE peaklMU OKHUCIIEHHS STHJIOBOTO CIHUpPTa B YKCYCHBIA allbJIerH]l
nepMaHrasatom kanus. [TogGepurte k03¢ HUITUEHTHI.

Bonpocs! v 3agaHus 151 CAMOKOHTPOJIS
1. Ilomyuyute ciupThl peakuueil ['punbspa, ucxons us:
a) hopmanpeTuia 1 U30MPONUIMArHUi OpomMua,
0) YKCYCHOTO allbJieruja U BTOpOyTHUIMarauii 6pomusa,
B) METHJISTHJIKETOHA M NMIPONMWJIMArHuii OpoMua.

2. Vcxons w3 THIAMArHuil 6pomusa U Jr000ro MOAXOMSAIIET0 KOMIIOHEHTA, MOMYyYUTe peakiueit
I'punbspa:

a) mpormaxoi-1, 6) mentaHon-3, B) 3-METHITIEHTaHOI-3;

Jly1st BemecTBa a) HAMMIIIATE PEAKIIMK C HATPUEM, TIATUXJIOPUCTHIM Gocdopom.

Jlns BerecTBa 6) — OPOMOBOIOPOAOM, YKCYCHOM KucioToi (B mpucyrctBuu H2SO4).
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Jlyist BemecTBa B) — ¢ THOHWJIXJIOPUIOM, C STUIIMArHui HoIuI0M.

3. Mcnonp3ys B Ka4ecTBE HCXOMHOTO BEIIECTBA AI[CTHIICH, HAMUIITUTE CXEMBI TIOJTyUSHUSI:
a) Oyranomna-1, 6) 6yranosna-2, B) mponaHosia-1, r) ©30MpOoIMIOBOTO CIIUPTA.

4. Ha OyTWUNOBBI CHUPT MONEHCTBYHTE MNATUXIOPHCTHIM (ochopom, 3aTeM Ha IOIy4EHHOE
COeIMHEHUE — ATUIaToM Hatpus. Hanummure cxemy peakuuii nonyueHHoro coenusenus ¢ HI (mpu
HarpeBaHum), Metauindeckum Hatpuem u HCI.

5. 3amoJIHUTE CXEMBI PEBPAIICHUMN:

NaOH 600
2) 2CoHsCl —2Na_, o CL/hv o oo ,p—Na
6) C:HsMgBr—CH=CH_, p _ CH,CHO ;; NaNH, ., CHCHBr .
8) CHy—CH—CH—CHol —XOHep=p o HI 5 KOHcp-p o KMNOp—p

CHs3

JladopaTopuas pa6ora 9
Tema: IIpoctbie 3¢upsnl.
Heabio padoThl SBISETCS U3YYCHHUS CIMOCOOOB TONYYCHHUS M XHUMHYECKHUX CBOMCTB MPOCTHIX
3¢upoB.
®opmupyembie komnerenuun: [1K-4.

Onvim Nel Ilonyuenue npocmozo (Ouamunoeozo) rgpupa u e2o ceoiicmaa.

PeakTHBBI: CMech ATWIOBOTO CIHUpPTa U KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTHI B OOBEMHOM
OTHOWIEHUHU 1:1, STUIIOBBIM COUPT, JUATHIOBBIN 3(Up (A7 HapKO3a WM CBEKENPUTOTOBJICHHBIH),
HACBILEHHBIN Ha X0JI0/1€ BOJHBIN pacTBOp M-O€H30XWHOHA, KOHLIEHTPUPOBAHHAs CepHasi KUCIO0Ta U
coJsiHas Kuciora, 10%-Hbli pacTBOp MAPOKCUAA HATPHSL.

O0opynoBanme: xumuueckue crakaubl (50 — 100 mut), nUneTku, npsiMble Ta300TBOIHBIN TPYOKHU €
OTTSHYTBIMHU KOHLIAMH, JI€]l, KOPKOBBIE MPOOKHU K MPOOUPKAM, YaCOBbIE CTEKJa (MM CTEKIISTHHbIE
TIJIACTUHKH).

1.1. ITonyuenue ouamun06020 3gpupa u ezo copenue

Hanugator B cyxyro nmpoOUpKy 3 MJI CMeCH 3THJIOBOTO CHHMpTa M cepHOi Kuciothl (1:1) u
OCTOPO’KHO HarpeBaroT ee J10 HauuHatomierocs kuneHus. [locie 3Toro ropenky yOuparT U K
ropsiueii cMecH NMpPUIMBAIOT 110 CTEHKE MPOOUPKU U3 HUINETKU 5 — 10 Kamesb 3TUI0BOTO CIIUPTA.

O6pa3zyromuiicss AUATUIIOBBIN 3(hup 0OHApYKUBAaETCA MO 3amaxy.

3areM OpOOMPKY 3aKpbIBAIOT MPOOKOW ¢ MpsIMOM Ta300TBOAHON TpyOKO#, HMerolei
OTTSHYTBI KOHEl, M MOJUKUraroT Bbyaenstomuiics s¢up. Ilouemy nuaTuinoBslii 3dup ropur
CBETSAIIMMCS [IJITaMEHEM, B OTJIMYME OT 3TUIIOBOTO CIIMpTa’?

BbruncnuTe npoueHTHOE Coiep KaHue yriiepoia B 3TaHOJIE U B JUITUIIOBOM dupe.

Hanumure ypaBHeHHE peakIMM NOJIYYEHUs AMITHIOBOIO 3(QHpa M paccMOTpPHUTE ee
MEXAHU3M.
1.2. dxcmpaxyus Igpupom.
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B npoOupky HanmuBaroT 3 MJI BOJHOTO pacTBOpa M-OCH30XMHOHA W 1,5 MJI AUAITHIIOBOTO
a¢upa. [Ipobupky 3aKphIBAalOT KOPKOBON MPOOKON W CMeCh BCTPSXHUBAIOT. 3aT€M OTKPBHIBAIOT
MpOOKY U CTaBAT MPOOUPKY B MITaTUB. JKUIKOCTH pacciaanBaeTcs, KeaTasi OKpacka M-0eH30XHHOHA
nepexoauT B BepxHUU (ddupHbii) cioit. [lepeHOCAT HECKONBKO Kameiab 3(QHUpHOTO pacTBopa
XMHOHA Ha 4acOBOE CTEKJIO; MOCJe UcHapeHus: 3upa Ha CTEKIE OCTAIOTCS >KENThIE UroJbYaThie
KPHUCTAJTBI -0€H30XUHOHA.

Onoim No2 Ceoiicmea 2nuyepuna u IMuneH2IUKoNA

PeakTuBBI: MIHLEPUH, STUICHTIIMKOIb, 2%-HbIi pacTBOp cyibdara meau (1),
10%-Hpb1#t pacTBOp THAPOKCHIA HATPHS, paCTBOP cepHOM KUCIOTHI (1:1), ruapocynbdar kanms.

2.1. Ilonyuenue enuuepama meou u 21uKoIAMA Meu.

B npobupky nanmuBaror 3 — 4 kammm 2%-Horo pactBopa CuSOs u 2 — 3 mu 10%-HOrO
pactBopa NaOH. K o0pazoBaBiiemycs 0caaky roiay0ooro mpera NpHJIMBAIOT HECKOJBKO Kalleslb
INIMIEpUHa U cMech InepeMemuBaroT. OcafoK pacTBOPSIETCS, MOSIBISETCS BacHIbKOBOE
OKpalllMBaHUE pacTBOpPa OT 00PA3YIOIIErocsi KOMIIJIEKCHOI'O COSAMHEHHsI — IIIMLIepaTa MeIu.

Hanummnre ypaBHEHMs NPOUCXOAAIIMX PEAKLMH, YKaKUTE, KAaKME€ CBOMCTBA TIVIMIIEpUHA
IIPOSIBUJINCH B JIAHHOM OIIBITE.

2.2. /lecuopamayusn enuyepuna — oopazosanue akpoieuna (maza!)

B cyxyro npoOupky HacwlmaroT ciioeM B 1 cM ruapocynbdar HaTpus M CMAuyUBaIOT €ro
ABYyMsl KamuisiMM riaunepuHa. CMech CWIIBHO HarpeBaroT — J0 00pa30BaHUSl TSKENbIX I1apOB
aKpoJlenHa C €KUM 3amaxoM (HmoxaTb ocTopoxHo!). I'mapocynbdar Kaauss Opu  CHIBHOM
HarpeBaHuu npespamiaercs B mupocyiabdat kamus (K2S207), KoTopslit OTHIMaeT BOAYy.

Hanummre cxeMy peakliuy JeruapaTaluy akpoJerHa.

BOl'lpOCLI U 3aJaHUA 1JId CAMOKOHTPOJIsA

1. Ha mpumepe OyraHona-1 omMmiMTe MEXaHHW3M BHYTPHU- M MEXKMOJEKYISPHOM Aerujparaiyi.
[IpuBenute cTpoeHne 0Opa3yOIUXCsl TPOTYKTOB.

2. Kakoil U3 crnupToB — 3TaHON WM 3TaHAuon-1,2 — sBrsercs OGonee cuibHOM kucimoroit? C
MTOMOMUIBI0 KAKOW XMMHUYECKOHN peakliiy UX MOXKHO pa3InduTh?

3. U3 mponwieHa monyuyuTe INMUepuH. Hanummre nns HEro peaknuu ¢ YKCYCHOM M a30THOM
KHCJIOTaMHU.

4. VI3 rnuiepuHa NoJy4YuTe aJUIMIIOBBIN CIIUPT, YKaXHUTE O0JIACTH €ro IPUMEHEHUS.

JlabopaTopnasi pa6ora 10
Tema: ITonyyenue anbaeruaoB. Peakuuu ¢ anbaerunos.
HeJILIO paﬁoTbl ABJIACTCA N3YYCHUC XUMHUYCCKUX CBOMCTB AJIBJICTUI0B
®opmupyembie komnerenuun: [1K-4.

Onvim Nel Ilonyuenue anv0e2udoe u HeKOmMopbwle ysennovle peaKyuu Ha HUX.

PeakTHBBI: METUJIOBBIM CIIUPT, ATUIIOBBIM crupT, riauuepuH, 10%-Hblil pacTBop popmanbaeruia,
yKcycHbIM anpaerus, 10%-Hblii pacTBOp YKCYCHOTO albJeruja, (QyKCHHCEpHHUCTas KHUCIOTa,
KOHIICHTPUPOBAaHHAsI COJISIHAsE KHCJIOTAa, CBEXKEMPUTOTOBIEHHBIN 0,5%-HBI pacTBOp pe3oplHHA
(Bomublit). 0,5%-HBI BOAHBIM pPacTBOp HUTPOIPYCCHAA HATPHUS, KOHIEHTPUPOBAHHAs CepHas
KucioTa, nunepuant, 10%-usiit pactBop K2Cr207, 10%-HbI1ii pacTBOp CEpHOI KUCIOTHI.
O6opynoBanue: crnupaib W3 MEIHOW TPOBOJIOKH, W30THYTHIE Ta300TBOAHBIC TPYOKH, MHUIIETKH,
crakanbl xumudeckue (50 — 100 mu).

1.1. Peakyus anvoe2udoe ¢ hykcunceprucmou Kucjiomoi.
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B npoGupky HanmuBaroT 1 M1 pactBopa pyKCHHCEPHUCTOM KUCIOTHI M TOOABIISIFOT TAKOE KE
konuyectBo 10%-Horo pactBopa Qopmanbaeruna. [Ipobupky craBaT B mTatuB. Bo BTOpYIO
MpOOUPKY K (PYKCHHCEPHUCTOM KHCIOTE J100aBISIOT Takoe ke konudyectBo 10%-HOro pactBopa
YKCYCHOTO aJipJIeTJa W TOXE OCTAaBJSIIOT ee. Yepe3 HECKOJIbKO MHUHYT B TIPOOUpKE C
dbopManbaeruioM mnosiBiseTcs: (uoseToBasi OKpacka, a B MPOOUPKE C YKCYCHBIM albJETHIOM —
p030BO-(hHoIeTOBAS.

[Ipu nmoGamineHWMM K OKpalieHHbIM pacTtBopaMm 1o 0,5 MJI KOHIIEHTPHPOBAHHOW CEpHOM
KHCIIOTBl TIPOUCXOMST CIEAYIONIME W3MEHEHHUs: OKpacka B MpoOupke ¢ (HopMaibIaeTHaoM
MepexouT B (UOJIETOBO-CHHIOIO, @ B MPOOUPKE C YKCYCHBIM aJIbJIETHIOM — HCYE3aeT.

OOmbscHuTE pe3ynpTar ombiTa. UTO mpencTaBisieT coOoi (pyKCHHCEpHHCTas KuciIoTa?
[Touemy mpu n00aBiICHMM aQIbJETHIOB K OECIBETHON (DYKCHHCEPHHMCTON KHCIOTE MOSBISETCS
OKpacka.

1.2. Ileemnasn peakuyua na ghopmaiboe2ud ¢ pe3opuuHom.

B npobupky manusator 3 miu 0,5%-Horo pactBopa pe3opruHa u 1 M 10%-HOTO pacTBopa
dopmanpaeruaa. [lunerkoil ocTopoxkHO MO cTeHkKe M00aBnsoT 1 — 2 M KOHILEHTPUPOBAHHON
CepHOM KUCIOThL. Ha rpanuiie 1ByX ®KUJIKOCTEN NOSBIAECTCS MATTMHOBOE KOJIBIIO.

1.3. Ileemnan peakyus yKcycHo20 aib0e2uda ¢ HUmponpyccuoom Hampus.

K 5 mn 0,5%-nH0ro pacrBopa HuTpompyccujaa Harpus npubasisioT 0,3 M yKCyCHOIO
anpreruna u 0,2 mn nunepuanna. [Ipu BCTpsxuBaHUY MOSBISETCS TEMHO-CHHEE OKpAllliBaHUE.

1.4. ITonyuenue hopmanvoezuda oKucieHuem memui06020 cnupma okcudom meou (11).

CMauuBalOT METHJIOBBIM CIMPTOM CTEHKH Cyxoil mpoOupku. HarpemaiorT cnupanb u3
MEIHON TOBOJIOKM B IUIAMEHHM TOPENKH J10 OoOpa3oBaHMs Ha €€ MOBEPXHOCTH YEPHOIO HajeTa
okcuaa menu (Il). Packanennyro qokpacHa cupaib OIyCKalT B MOATOTOBICHHYIO MPOOUPKY. DTy
OTIepaIfioO TOBTOPSIOT HECKOJIBKO pa3. METWIOBBIA CHUPT MpeBpamaeTcs B (OpMaTbICTHI,
uMeromil peskuii 3anax. (Hrioxate octopoxHo!).

Kakue n3menenust mpoucxoasT C MEIHON CIUPANIbIO TIPH MPOBEJACHUU OIbITa?

Hns obnapyxenus ¢Qopmanpiaeruga B OpOOMPKY HamMBaroT 1 M pacTBopa
(YKCUHCEpHUCTON KHUCIOTHI. Yepe3 HEKOTopoe Bpemsi TMOosBISeTCs (UOJIeTOoBas OKpacka.
Hanummre ypaBHEHHE peakIMM OKUCJICHHs METHUJIOBOro cnupta B ¢dopmanbaerua. [lomnbdepure
KO3 (HULIUEHTHI.

1.5. IToayuenue yKcycno2o anbdezuda oKucieHuem Imunoeo2o cnupma okcudom medu (11).

Jlns momydeHust ykcycHoOro anpieruia okucieHueM okcuaa menu (Il), moBTOpsitoT ombIT
1.4., HO BMECTO METHIIOBOTO CIIUPTA CYXYIO MPOOUPKY CMAYHBAIOT 3TUIIOBBIM CHUPTOM. (Y KCYCHBIN
aJbJIeru]l B HEOOIBIINX KOJIMYECTBaX MaxHeT s010kamMu). OOHapYyKUBAIOT €ro LIBETHOM peakuuei ¢
(yKCUHCEpHUCTOM KHCIOTOM.

Hanumure ypaBHEeHUE peakIiuy MOJTYYSHHUST YKCYCHOTO allbJIeTH/a.

1.6. Ilonyuenue 2nuuepuno6020 anv0e2uda OKUCAeHUEM IUUEPUHA OUXPOMANOM KAau.

B mpo6upky nHammarot 1 M 10%-Horo pactBopa muxpomara kamus (KoCr207), 1 mi 10%-
HOTO PacTBOpa CepHOU KUCIOTHI U 1 M raunepuHa. CMech BCTPSXHUBAIOT, MPOOUPKY 3aKPHIBAIOT
MpoOKOW ¢ M30THYTOM Ta300TBOJHOM TPYOKOW M OCTOpOXXHO HarpeBaroT. [lapel oGpa3yrorerocs
TIIMIEPUHOBOTO albAETHAA IPOMyCKaroT B 1 M1 pacTBopa GyKCHHCEPHUCTOM KUCIOTHI, HATUTHINA B
MPOOUPKY-TIPUEMHUK; MOSBISETCS KPAaCHO-(PHOJIETOBOE OKpAIIMBaHHE.

Hamummure ypaBHeHHWE peakIMM OKHCIEHHUS TJIUIEpUHA B TJIMIEPUHOBHIN allbIeTuI
xpomoBoii cmechio. [logdepute k03 PUIHEHTHI.

Onoim No2 Peakyuu HyK1€0@uibHo20 npucoeouHenus K KapooHubHOU cpynne.
PeakTuBbI: HachleHHBIH pacTBOp ruapocyabduta Hatpus (NaHSO3), aneron, 10%-Hb1ii pacTBOp

coJsiHOM KucnoThl, 10%-HbIl pacTBOp KapOoHATa HATPUSL.
OobopynoBanue: €11, IpeAMETHbIE CTEKJIa, MUKPOCKOIL.
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B npobupky HanuBaioT 3 MJ HACBIIIEHHOTO pacTBOpa THUIpOCYdb(UTa HATPUS U TMpPU
SHEPTUYHOM BCTpsIXuBaHUU 100aBIsitoT 1 Mt anieroHa. CMeck pasorpeBaetcs. [Ipu oxnaxaeHun e
B JIEJITHOW BOJIE BBINAAAET KPUCTAUIMYECKUN o0caloK. [lepeHocAT HEMHOro KpHUCTaNIMKOB
THIPOCYIb(PHUTHOTO COSNMHEHHS alleTOHA Ha MPEJAMETHOE CTEKJIO M paCCMaTPHUBAIOT UX (HOpMY O
MHKPOCKOIIOM Ipu yBeauueHuu B 120 pas.

HanumuTe ypaBHeHHME peaklMU aleTOHAa C THIPOCYIb(PHUTOM HATPUS U PACCMOTPHUTE €€
MexaHu3M (AN). Byner nu uaru peaknus, €ciii BMECTO alleTOHA B3ITh OyTaHOH-2, IEHTaHOH-37

OTUIBTPOBBIBAIOT KPUCTALIBI THAPOCYIb(PUTHOTO MPOU3BOAHOIO alleTOHA U MEPEHOCHT
uXx B J1Be npoOupku. B onny npodupky npunusaot 1 mi 10%-Horo pactBopa CONSIHON KUCIIOTHI, B
apyryto — 1 mu 10%-Horo pactBopa kap6oHaTta HaTpus. Clierka HarpeBaroT NPOOUPKU U OTMEYAIOT
3arax BBIICISIIOIIMXCS TapoB (HIOXAaTh OCTOPOXKHO!).

Hanumunre ypaBHeHUs peakuui.

Onoim No3 Peakyuu 3ameuieHus KapooHUIbHO20 KUCOPOOd.

PeakTHBBI: YKCYCHBII albJeruji, AaneToH, COJSHOKHUCIbIA (QEeHWITHApa3uH (HACBILICHHBIN
pacTBOp), auerar HaTpUs, THIPOKCHWIAMHUH COJISHOKHUCIBIA, KapOoHaT HaTpus (Oe3BOAHBIN
[IOPOIIOK).

OOopynoBanme: MpoOKU K MpoOHpKaM, BOJsSHbIE OaHU, XMMUYECKHE BOPOHKH, JIEJ, XUMHUECKHUE
crakasl (50 — 100 mu).

3.1. Ilonyuenue henunzudpazona yKcycnozo anvoezuod.

B npoGupky nomemarot 0,5 M1 HaCHIILIEHHOT'O PacTBOPA COJITHOKUCIIOrO (eHUITHIpa3HHa,
N00aBJISIIOT HEMHOTO KPUCTANIMYECKOTO alleTaTa HaTpUs U, IPU BCTPSIXUBaHUU, npuiauBaiot 0,5 mu
YKCYCHOT'O allbJierujia. BeinagaoT KpucTamisl GeHUIrHIpa3oHa YKCYCHOTO ajlbIeruja.

Hanumure ypaBHeHHE peakliii U pacCCMOTPUTE €r0 MEXAHU3M.

3.2. Ilonyuenue okcuma auemona.

B mpoGupke pacTBopsitoT 1 T' COJNSHOKHUCIOrO TUApoKcuiIamMuHa B 3 Ml Boabl. Kucmelii
pactBop HeHTpanmuzytoT npumepHo 0,7 r Oe3BogHOro kapOoHaTa HaTpus, J100aBisis €ro
HeOOJIBIIMMU TMOPLMSIMH, TPU BCTPSAXMBaHMU BblAensercs okcupg yriaepona (V). Ilpobupky c
MOJTyYEHHBIM PACTBOPOM OXJIAXKJAIOT B CTakaHe ¢ JIAIHON BOJIOW. 3aTeM J100ABISIOT K pacTBOpPY
ruapokcriaMuaa okojio 0,7 mu arnerona. Ilpu oxyakaeHUHM MPOOMPKH KOJTHMYECTBO KPHUCTAIIIOB
yBenuunBaeTcs. OKCUM aleToHa UMeeT calblif 3amax.

Hanumure ypaBHeHue peakuuu oOpa3oBaHMsl OKCHMa alleTOHa U PaccMOTPUTE €€
MEXAHU3M.

BOl'lpOCLI U 3aJaHUA 1JId CAMOKOHTPOJIA

1. HazoBuTe o cucreMaTH4IeCcKOm HOMCHKIJIATypC CIICAYIOIINEC COCIUHCHUS:

a) CHs—CH,—CH—CHO 0) CH3—CH>—CH—CO—CH>—CH3
CHs CHs
B) CH>=C—CH,—CHO r) CH=CH—CO—CH3
o
1)HOC—CH.—CHO ¢) CH:—CO—CO—CH,—CHs

2. C nOMOIIBIO KaKNX PEAKIUA MOXKHO OCYIIECTBUTH CJIEAYIOIINE TPEBPAILCHUS:

a) CHs—CH—CH>—CH20H — CH3—CH—CO—CH3

|
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CH3 CH3s
0) CH3—CH—CH>—CH>—CH20H —CH3—CH—CH>—CO—CH3

CHs CHs3

3. VI3 COOTBETCTBYIONIMX JUTATIOTSHIIPOU3BOIHBIX TIOJTYIHTE CIEAYIONINE KapOOHUIIbHBIC
COCIMHEHUS:

a) MponaHab,

0) 2,2-AuMeTHIIIpONaHab,

B) 3-MeTHIIOyTaHOH-2.

JlabopaTopnasi paGora 11
Tema: Aabaeruabl. Peaknuu oxkuciieHusi, KOHICHCAIUHA H OCMOJICHHS.
Leabio padoTsl ABISETCS U3yUEHUE XUMUYECKUX CBOICTB allbJIETH/I0B
®opmupyembie komnerenuun: [1K-4.

Onvim Nel Peakyuu oKucieHus anb0e2uooe.

PeaktuBbl: ¢opmanun (40%-Hblit pacTBOp GopMmanbaeruaa), 5%-Helii pacTBop (GopMaibaeruia,
areToH, 1%-HbIil pacTBop ruapokcuna Hatpus, 2%-Hbiii pactBop cynbdara meau (11), 10%-uebrii
pacTBOp a30THOM KUCIIOTHI.

O0opynoBanme: 6aHs BOJISTHAS, TEPMOMETD.

1.1. Okucnenue ¢hopmanvdezuda ammuaunvimM _pacmeopom 2udpokcuda cepedpa (peaxkuus
«cepedpano2o 3epKanay).

Hnst momydeHust  «cepeOpsHOro 3epkaja» HeoOXOJAMMO CHaudaja XOpOIIO BBIMBITh
npoOupky. st 3Toro B mpodupke KUMATAT (ocTopokHO!) B TeueHne 1 — 2 MunyT okoso 5 min 10%-
HOTO pacTBOpa TMJPOKCHJAa HATpUs, a 3aT€M CIOJACKHUBAIOT €€ AUCTWIUIMPOBAaHHOW Boaou. B
BBIMBITON NpPOOHpPKE TOTOBAT aMMHUAYHBIM pacTBOp THApokcuaa cepedpa: k 2 — 3 mu 1% -Horo
pacTBopa HuUTpara cepebpa NpUOABIAIOT MO KaruiAM, NpPU BCTPAXUBaHUM, S%-HBIM pacTBOp
aMMHMaKa /10 TeX MOp, MOKa 00pa3yroIuiics CHadana OCaJoK MOJHOCTBIO pacTBOpHUTCA. M30bITOK
aMMHaka B pacTBOpPE CHI)KA€T YyBCTBUTEIBHOCTh peakuuu. K mosyueHHOMY OeclBETHOMY
pacTBOpy NPHUOABISAIOT HECKOJBbKO Kamedb 5%-Horo pactBopa (opManbleruja M OMYCKaloT B
MPOOUPKY Ha HECKOJIBKO MUHYT B BOJSHYI0 OaHIo ¢ Temreparypoi Boasl 60 - 70°C. Ha crenkax
IPOOUPKH MOCTETIEHHO BBIJIENISIETCS CI0M cepedpa B BHUJIE 3epKajia, a MHOI1a cepeOpo BhIIEINISETCS B
BUJIE TEMHOT'O OCaJIKa.

Hanumure ypaBHeHHe peakuuii 00pa3oBaHMsl aMMHAuyHOTO PacTBOpa FUAPOKCHIA cepedpa U
OKHCJIeHUs UM (popmanpaeruaa 10 MypaBbuHOM Kuciaotel. [logOepure koadduumentsl. Berynaer
JIM B JAHHYIO PEAKIIHIO alleTOH (U APYrue KeTOHbI)?

1.2. Oxucnenue gpopmanvoezuda 2udpokcudom medu (11)

B npo6upky HanmuBatoT 2 M 5%-Horo pactBopa (popmanbiaeruaa, 2 mi 10%-Horo pactsopa
THIIPOKCUIA HATpUs W, TPU BCTPSIXUBAHHUHU, TOOABISIOT MO KarisiM 2%-HBIH pacTBOp cyibdara
meau (II) mo mosiBieHus Heumcuesarome B3BecH. BepXHIOI YacTh JKUAKOCTH HArpeBaroT 0
Ha4yMHAOIIErocs KumeHus. ['onybast okpacka MEHsIeTCsl Ha KeNTyo (0calok). DTa peakuus, Kak u
peakimst cepeOpsHOTOo 3epKaia, sIBJISIETCS KaueCTBEHHOM peakiueil Ha anbIeruabl

Hanummure ypaBHeHHe peakuuu OKucCIeHHs ¢opMmanbaeruaa rugpokcuaoM menu (I1) B
MypaBbHHYIO Kucioty. [lon6epure k03¢ PUIHEHTHI.

IToBTOpHTE OMBIT C ALIETOHOM.

[Touemy npu HarpeBaHUM CMECH THAPOKCH]IA MEIHU C allETOHOM 00pa3yeTcsi 0CaloK YePHOTO
nBsera?
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Onvim Ne?2 Peakuyuu KoHOeHcauuu u 0CMoJIeHUA A1b0e2UO008.

PeakTuBbl: yKCycHbIN anbaerus, 10%-Hblii pacTBOp TUAPOKCHIA HATPUSL.
OO0opynoBanme: BoJsiHas OaHs, TEPMOMETP.

2.1. AnvoonvHaA u KPOMOHO8AA KOHOEHCAWUA YKCYCHO20 anbvdecudda. OcmonenHue yKcycHozo
anvoezuoa.

B mpo6upky manusator 3 mut 10%-Horo pactBopa THIPOKCHIA HATPHS, JOOABISIOT 5 — 6
Kalejab YKCYCHOTO ajbJerujia U CMech HarpeBaroT. BHauanme oOpasyeTrcss anbaonb (OH HMEET
NPUATHBIM 3allax), 3aTe€M HENpPEENIbHbI KPOTOHOBBIM allbJErHJ, HMEIOUIMN pe3Kuil 3amax.
(Hroxatp ocropoxkno!). Ilpu mnurensHOM HarpeBaHUM KHUAKOCTh CTaHOBUTCS Oypoii, oOpasyercs
cMoJIa.

Hanumure ypaBHeHHE peakIMil albJI0JIbBHOH U KPOTOHOBOM KOHAECHCAIMU YKCYCHOTO
albJlern/ia U PAcCMOTPUTE MEXAHU3M JTHUX peakuui (B IenouHou cpene). Kakue mpoayKTsl
MOJIY4a0TCS MIPHU KOHICHCAIIMH ITPOITMOHOBOTO U TPUMETHII-YKCYCHOTO aJIbJICTHI0B?

Bomnpocsl 1 3a1aHus 1J1s1 CAMOKOHTPOJIsI

1. ITomyuuTe cyxoi NeperoHKon KajabIMEBBIX COJIEH COOTBETCTBYIOIIMX KUCIIOT CIEAYIOIINE
COCUHECHMUSL:

a) 2-MeTUJIIpOonaHalb,

0) NMeHTaHaJIb,

B) METHJIN30IPOIUIKETOH.

2. Kakue anmpaerunpl moixydarcs u3 a) Oyrena-1, 6) mpomnuieHa peakiueil OkcocuHTe3a? YKaKuTe
YCJIOBHS PEeaKLUu.

3. [MomyuuTe 3-MeTHIINEHTaHAIb BCEMU BO3MOXKHBIMH CIIOCOOAMU, HATMUIITUTE ISl HETO YPaBHEHUS
peaKkIuii ¢ MATUXIOPUCTHIM (HOchHOPOM, XJIOPOM, CHHIIIBHOW KHCIIOTOM, aMMuakoM. [Ipusenure
MeXaHu3M peakiuu 3-metuinnentanans ¢ HCN.

JlaGopatopHnas pa6ora 12
Tema: Keronsl
Heabio padoThl SBISETCS U3YYEHHE XUMUUECKUX CBOWCTB KETOHOB
®opmupyembie kommnerenuun: [1K-4.

Onvim Nel Ilonyuenue u Hekomopwle céoiicmea ayemona.

PeakTuBbl: arerar xambius (0€3BOAHBIN), Wom (pacTepThlii B mopomiok). 10%-HbI pacTBOp
NaOH, 10%-ue1ii  pactBop  HCl,  2%-HbIif  pacTBOp  HHTpOIpycCHJIAa  HATpHs
(CBEKEMPUTOTOBIIEHHBIH), YKCYCHAs! KUCJIOTA, alleTOH.

OO0opynoBanme: ra300TBOJHbIE TPYOKH, M30THYTBIE MOJ TYIBIM YIJIOM, ()OTO- MM KUHOIUJICHKA,
HEJLTYJIOU/T, AIlleTaTHBIH MIeNK (BOJIOKHO WITM TKaHB), IEPEBSHHBIC HITH CTEKIISTHHBIC TUTACTHHKH.

1.1. ITonyuenue auemona nupoiu3om auemama Kaabyus.

Cobuparor npubop: Ha 1/4 yacTh BBICOTHI NMPOOMPKU HACBIMAIOT CYXOW aleTaT KaJbIHs U
pacnpeien T ero 1no HkHel cTteHke mpooupku. [Tocne 3Toro mpoOupKy 3akphIBatOT MpoOKoit ¢
M30THYTOM MOJI TYNBIM YIJIOM T'a300TBOAHON TPYOKOH M 3aKpeIUIfIOT B IITAaTHBE C HAKIOHOM B
cTopoHy npooupku. KoHel ra300TBoHON TpyOKH OIyCKaOT B IPOOUPKY-TIPUEMHHUK, COACPIKAILYIO
1,5 — 2 mu Boxel. IIporpeBaior Bcio MpOOHMpPKY, 3aTe€M MpOKaTUBAIOT €, HauuHas co nHa. [Ipu
MUPOJIN3E alleTaTa Kajlblus o0pa3yeTcs aleTOH, pacTBOPAIOLIUIICS B BOJE, HAIUTONW B MPOOUPKY-
npueMHUK. Uepe3 5 — 7 MUHYT 00bEM JKUKOCTH B IPUEMHHUKE YBEITMUMBACTCS IPUMEPHO BJIBOE.
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Hanumwure ypaBHeHHE peakIMM I[OJIyY€HHUS alleTOHa U3 alerara Kaublus. AIETOH
0o0HapyKUBAIOT B pacTBOpe npoboii JInbena.

K wactu pactBOpa ameroHa npuOaBISIOT HEMHOI'O PAacTePTOro B IMOPOLIOK ioga U 1O
KaIUISIM [IPH BCTPAXUBAHUU 100aBIIOT 10%-HBIi pacTBOp TUAPOKCHIA HATPUS A0 00ECLIBEUMBAHUS
fona. bes HarpeBanus BbIaaeT ocajok ogodopma. Hanummure ypaBHeHue peakiuu 00pa3oBaHus
ffonodopma U3 areroHa.

[Ipu nmuponmu3e amerara KaiblMs, KpOME aleToHa, Mojiydaercsa KapOoHaT kambiwms. s
OOHApyKEHHsI €r0 K COJCPKUMOMY TPOOHMPKH TIOCIE OXJKICHUS NPUOABISIIOT HECKOJIBKO
MUAILTIIATPOB 10%-Horo pactBopa consiHoM kuciothl. [Ipoucxonut Beigenenne COx.

Hanumure ypaBHeHue peakuuu.

1.2. Ceolicmea auemona KaK pacmeopumeis.

B mpoOupku BHOCAT MO HEOOJBIIOMY KYCOUYKY LEUTYJIONAA, (OTO- WU KHHOIUICHKH,
alleTaTHOroO IIeJIKa M J00aBisiioT Mo 3 — 4 mi aneroHa. IlomelnnBas CTEKISHHOM MaI04YKOM,
pacTBOpSIIOT 00pa3ipl. Bs3KUM pacTBOpOM, TMOJIYUYEHHBIM TMPH PACTBOPSHHUM LEJUTYIIOH/A,
CMa3bIBalOT CTEKJISHHYIO WIH JEPEBSHHYIO IUIACTUHKY; IOCIE HCIapeHHs aleToHa oOpaszyeTcs
cioil naka. CMayMBalOT alleTOHOM KOHIIBI ABYX KyCOUYKOB IeJITyJIouJa (WM KUHOIIEHKN), yepe3 1
— 2 MUHYTBI HAKJIAJBIBAIOT UX APYT Ha Apyra u craBiauBaioT. [locne BbIChIXaHUS alleTOHA, KYCOYKU
CKJIEHBAIOTCSI.

1.3. lleemnan peakyua Ha ayemon ¢ HUMpPOnPYccudom nampusa (npooa Jlezansa).

B npoOupky wnHamuBator 0,5 wMn  2%-HOoro pacTtBopa HUTPOIIPYCCHAA  HATpHs
Naz[Fe(CN)sNO], 0,5 mu arerona u 0,5 mia 10%-noro pactBopa NaOH. IlosBasiercss KpacHoe
OKpallliBaHUE, TIOCTEIICHHO Iepexojdiiee B opamwkeBoe. [lpum pobaBieHMu 10 KarwisM
KOHIIEHTPUPOBAHHON YKCYCHOW KHCIIOTHI, [IBET CTAHOBUTCS BUILIHEBO-KPACHBIM.

Bomnpockl 1 3a1aHus 1JIs1 CAMOKOHTPOJISI
1. U3 Gyruna-1 monyunte OyTaHOH M HAMMILUTE JAJIs HETO peakuuu ¢ Oucynburom HaTpus,
XJIOPUCTBIM THOHUJIOM, CHHIJIBHOM KUCIIOTOM, THAPOKCUIaMUHOM. [IpuBeauTe MmexaHusm
MOCTIEAHEH peaKIuu.

2. Hamummmre peakuu anbJ0dbHOM, KPOTOHOBOW U CIIOKHOA(UPHON KOHICHCAIIUH JITIs
CJIEYIOLIUX AJIbJICTUIOB: TIPOIIaHalsi, OyTaHass, METHIIIPOIaHaJs,

2-MeTunOyTaHans, 2,2-IMMETHIIPONIaHaNs. Y KaXUTe, BCE JIM MEPEUNCICHHbBIE allbJIeTU bl Oy IyT
y4acTBOBATh B aJIbJ0JIbHON KOHeHcauu. Ha olHOM U3 MpUMepOB MPUBEANTE MEXAHU3M
aJIbI0JIbHON KOHACHCAIINH.

3. C noMOUIbIO MOCEN0BATENbHBIX PEAKINI OCYIIECTBUTE MPEBPALLECHNUS:
a) METaH —OKCUM YKCYCHOTO aJIbJICTH/IA,

0) Oyrananp — OyTaHOH,

B) 3TaH —OKCUM YKCYCHOTO aJIbJIeTH/a,

T') IEHTEH- 1 — METUI-TIPONUIIKETOH.

4. 3anoaHUTE CXEMBI IPEBPALLICHUN:

NaOH (cn.p—p) . A__HCI NaOH (s) B

a) CHs—CH,—CH—CH,—CH»—Br

CH3
[0] | GHNH-NH,

>N

NaOHcnnaes S A CIZ/hV B NaOH(e) sB

0) CHs—CH2>—CH2>—COONa

[0] , -__NaHsO,

> I
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NH,OH > CHs—CH>—CH=NOH.

JlaGopaTopHnas padora 13
Tema: IlpenesibHbIC 0JHOOCHOBHBIE KMCJIOTHI U MX IPOU3BOIHBIE.
Lesbio padoThI SBISETCS N3YUYEHUE CITOCOOOB MOIYUEHHUS U XMMUYECKUX CBOMCTB MpeIeIbHbIX
KapOOHOBBIX KUCJIOT
®opmupyembie komnerenuun: [1K-4.

Onvim Nel Pacmeopumochiv npedeibHblX KapooHOGbIX KUCION 8 800€ U 8 OP2AHUYECKUX
pacmeopumensx.

PeakTuBbI: KapOOHOBBIE KHCJIOTHI: MYypaBbHHAs, YKCYyCHas, MacisHas (WM u30MaclisHasi),
CTeapuHOBas (MM MATbMUTHHOBAS ), TUITHUIOBEIHN 3up (vmu 6eH307).

B npo6upku BHOCAT 10 0,5 T cneayoumx KUCIoT: MypaBbUHOM, YKCYCHOM, MacisHON (Win
M30MAacCysIHOM), CTeapUMHOBOW (MJIM NMAJIbMUTHHOBOM) M 100aBisAoT o 2 miu Boabl. Copepikumoe
npoOUPOK B30ANTHIBAIOT; €CIIM KHUCIOTHI HE pacTBOPSIIOTCA, NpoOupky HarpeBatoT. llocie
OXJIKJCHHUS OTMEYAIOT PACTBOPUMOCTD B BOJE B3ATBIX JJIS OIIBITA KUCIIOT.

OnpIT TOBTOPSIIOT, HO B Ka4eCTBE PACTBOPHUTENS HCIOJIB3YIOT AWATHIOBBIA 3dup (wim
OcH30).

OTMeuaroT pe3ysibTaThl OIbITa B paboUeM >KypHale.

OnvimNe2 Ilonyuenue u ceoiicmea yKCyCHOU KUC10Mmbl u eé conei.

PeakTHBBI: aneraT HaTpus, aleTaT KaJlblUs, KOHLEHTPUpPOBAaHHAs cepHas kuciaora, 10%-Hblii
pacTBOp CEpPHOM KHCIIOTBI, YKCyCHasi KucioTa JensHas, 10%-Hblld pacTBOpP YKCYCHOW KHCJIOTHI,
METHJIOBBII OpaHKEBBIN, paCTBOP CHHETO JlakMyca, 1%-Hblil ciupTOBOM pacTBOp (heHonadTaNeHHA.
10%-ub1it pacTBOp KapOoHaTa HaTpus, MeTauimdyeckuit Maruuit, okcua wmemu (I1), 10%-ubrit
pacTBop arerara HaTpus, 3%-Hblii pactBop xjopuaa sxenesa (1), 5%-ubiii pactBop cepHoii
KHUCIOTHI, 1%-HbIi pacTBOp cepHON KUCIOTHI, 1%-HbIi pacTBOp MepMaHraHaTa Kajiusl.
O0opynoBanme: npsiMble Ta300TBOJIHBIE TPYOKU C OTTAHYTBIM KOHIIOM, XMMHUYeCKHe cTakaHbl (50
— 100 mur), maUKaTOpHAsT Oymara.

2.1. Iloyuenue yKcycHou Kucionbl u3 ee coeil, (msza!l)

B npoOupky momemiarot 1 r amerata HaTpus U J00aBISIOT 2 — 3 MJI KOHIIEHTPHUPOBAHHOU
CEpPHOM KHUCIIOTBHI.

[TpoOupky 3aKpbIBalOT Ta300TBOAHONW TPYOKOH M OCTOPOKHO HArpeBaloT PEaKlIHUOHHYIO
CMeCh. BBIICNAIONIYIOCS YKCYCHYIO KHCJIOTY OINPENENsoT Mo 3amaxy (ocTopoxHO!) W 1o
W3MEHEHHUIO 1IBeTa WHANKATOPHOU OyMaru, Mo AHECEHHOW K OTBEPCTHUIO Ta300TBOJTHON TPYOKH.

Harnmmmre ypaBHEHHE peakun.
2.2. Kucnommuule ceoticmea yKCycHOU KUC/I0HbL.

B tpu mpoOupku HamuBaroT mo Imi 10%-HOTO pacTBOpa YKCYCHOW KHCIOTHL. B mepByro
MPOOUPKY A00ABISIOT 1 — 2 Karim METUIIOBOTO OPaHKEBOT0, BO BTOPYIO —
1 — 2 xamum pacTBOpa CHHEro Jakmyca, B TpeTbio — 1 — 2 xarum 1%-Horo pactBopa CIUpTOBOTO
pactBopa ¢peHondrantenHa.

OTMeuaroT, B Kakux MpoOrpKax M3MEHHMIIACh OKpacKa.
2.3. Bzaumodeiicmeue yKCyCHOU KUC/I0Nbl C KAPOOHAMOM HAMPUs.

K 3 — 4 M 10%-Ho0r0 pacTBopa KapOoHaTa HATPHUS MPUIUBAIOT 2 — 3 MJI JICASTHOW YKCYCHOM
KHUCIIOTHI.

Hanumure ypaBHenue peakiuu. Kakoi BbIBOJ MOXXHO CHENATh O KHCJIOTHBIX CBOMCTBax
YKCYCHOM M YTOJbHON KUCIOTHI?
2.4. Bzaumooeiicmeue ykcychou kuciomol ¢ maznuem u okcudom meou (11).
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B npo6upky HanmmuBaioT 2 — 3 M1 YKCYCHOM KHCIIOTHI, JOOABISIOT HEMHOT'O METANTHYECKOTO
MarHusi U 3aKpbIBAIOT MPOOMPKY NPSIMON Ta300TBOAHON TPYOKOH C OTTSHYTHIM KOHLIOM. YUepe3
HEKOTOPOE BpeMsl MOJKUTAI0T BBIACTISIOLIUICS Ta3.

Hanumure ypaBHeHUE peakuuu.

K 0,2 r oxcuga menu (Il), momemnieHHOTO B IPOOUPKY, MPUIMBAIOT 2 — 3 MJI YKCYyCHOU
KHCJIOTHI, 3aTeM IPOOUPKY OCTOPOXKHO HarpeBaroT. OOpamaroT BHUMaHUE Ha LIBET PacTBOPA.

Hanumure ypaBHEeHUE peakluu.

2.5. Oopazosanue u 2udponus auemama yeenesa (3).

B npobupky nHanuBator 2 — 3 kamnu 10%-HOro pactBopa aierata HaTpusl U MPUOABISAIOT
HECKOJIbKO Karenb 3%-Horo pactBopa xiopuaa xeinesa (l1). IosiBusercs sxenToBaTo-KpacHOe
OKpallIMBaHUE PACTBOpA, BCIEICTBUE OOpa30BaHMsI PACTBOPUMON KOMIUJIEKCHOW COJIM — XJIOpHA
ocuoBHoro rekcaanerara xeneza (I11) [Fes(OH)2(CH3COO)s]*Cl™. Ilpu kumsuenuu pacrTBopa
MIPOUCXOJUT THAPOIU3 KOMIUIEKCHON coiu (amerara >kene3a) ¢ oOpa3oBaHHEM OCHOBHOM coid —
nBy3aMernieHHoro anerara xenesa (I11), koropas Beinagaer B BUie XJI0MBEB KPaCHO-0YpOTo 1IBETA.

Hanummre ypaBHeHue peakuuii: oOpa3oBanus anerata skenesa (ll) u ero runponuza. Oty
peaxkuuIo MPUMEHSIIOT IS YAaJIEHUsl U3 pacTBOpa MOHOB TPEXBAJIEHTHOTO XKeJle3a.

2.6. Omnouwienue YKCyCHOU KUCI0nbl K 0eliCH8UI0 OKUCTUmE1ell.

B nmpo6upky HamuBaroT 0,5 MJI JIEASHON YKCYCHOM KHCIOTHI, 2 — 5 M1 5%-HOro pacTtBopa
cepHoil kucnotel U 5 M 1%-HOro pacTtBopa mepMaHraHata Kaiuusa. PeakIMOHHYIO CMech
[IEpPEMELINBAIOT.

[TpoucxoauT 1 U3MeHeHne okpacku pactBopa? Crenaiite BbIBOJ 00 OTHOIIEHUH YKCYCHOM
KHUCJIOTBI K A€HCTBUIO OKUCIIUTENEH.

Bonpocwt u 3a0anus ona camoxonmpona

1. Ha3oBuTe 1o cucreMaTnyeckoil HOMEHKJIAType CIe1yIOIINE COeINHEHU:

a) CHs—CH,—CH—COOH 0) HOOC—CH—CH>—CH,—COOH
éHa |CH3
B) CHs—CH=C—COOH r) CHs—CH2>—COOCzHs
| CHs
1) CH:—CH—CONH2? ¢) CH3—CH—CH>—COCI
CHs CHs

%) CHs—CHp—CO—O—CO—CHy—CHs

2.Pacionoxure B OpAAKE YBEIIMYCHUA KUCITIOTHBIX CBOﬁCTB, CICOYIOMUEC KUCIOTHI:
YKCYCHad KHUCJIOTA, TPUXJIOPYKCYCHAd KHCJIOTAa, MOHOXJIOPYKCYCHAsA KHCJIOTA, AUXJIOPYKCYCHAad
KHCJI0Ta.

3.Hanmumwure ypaBHEHUS peakUUid OKHUCIEHHUS CIEAYIOUUX COEIUHEHUN (YyKakUTe YCIOBHS
peaKkiMii M OKUCIUTENN): 3TaHAMON, W300YTUIIOBBIM CIHPT, TeKCaHOH-Z2, 3-MeTuiIOyTaHanb, 2-
METHITEKCEH-3, 2-METHITEKCaHMO0I-1,5.

4.C TOMOIIPIO MAarHUWOPTaHWUYECKUX COCAMHCHHH TIOJyYUTE CICIYIONIUE KHUCIOTHI: a)
M30MAacIIsIHYIO,
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0) BaJIepHaHOBYIO,
B)2-MeTUJIOYTaHOBYIO,
r)2,3-TMMEeTHIIOYTAaHOBYIO.

JlabopaTopnasi padora 14
Tema: Boicmine KHCI0THI M CJIOKHBIE 3(PUPbI.
Lesbio padoThI SBISETCS N3yUYE€HUE CITOCOOOB MOIYUEHUS U XMMUYECKUX CBOMCTB MpeIeIbHbIX
KapOOHOBBIX KUCIOT
®opmupyembie komnerenuun: [1K-4.

Onwvim Nel Ilonyuenue u ceoiicmea npedeibHblX 6bICUIUX KUCTIOM U UX COJIel.

PeakTuBbl: MbLIIO (CTpyXKa), 1%-HBII BOJHBIM pacTBOp MbUIA, COUPTOBOM pacTBop MbLia, 10%-
HBII pacTBOp cepHOU KUCTOTHI, 10%-HbIi pacTBOp YKCYCHOU KUCHOTHI, 10%-Hblil pacTBOpP COISTHOMN
KHCIOTHI,S%-HBII pacTBOp XJIopuaa Kanblus, 5%-Hbli pacTBOp aneraTta CBUHIA, 5%-HBIA pacTBOp
cyneatra memu (1), 1%-wbiii cnuproBoit  pactBop Genondranenna, 10%-Hblid pacTBOp
THIPOKCUAA HATPUS, JUATWIOBBIA d¢up, OeHzonm (WM KEpPOCHH, CKUIHUAAp), CTEapuH,
MOJICOJIHEYHOE MAcIIo.

OOopynoBaHme: TUIETKH, YacoBbIe CTeksa, crakaHel (50 — 100 M), KOpKOBBIE MPOOKH K
poOUpKaMm.

1.1.Kucnommuule c60iicnea blcuiux npedeibHblX KUC10m.

B cyxoii npobupke pactBopsitoT npumepHo 0,5 r creapuHa B AMATUIOBOM 3¢upe (0e3
HarpeBaHus) M Jo0aBisAt0T 2 Kamau 1%-HOro cnupTroBOro pactBopa ¢enondranenHa. 3atreM 1o
kamisaM npunuBaroT 10%-Hbli pacTBOp ruapokcuaa Hatpus. llosBistomascs BHaYane MaJlUMHOBas
OKpacKa MCYE3aeT MPU BCTPSIXUBAHUU.

Hanummure ypaBHeHUe peakiiii CTEapUHOBOM KUCIOTHI C TUAPOKCUIOM HATPHUS.

1.2. I'udponu3 nampuesvlx coneil 8blCUIUX HCUPHBIX KUCI0M (2UOPOAU3 Mblia).

B cyxyro npobupky HanuBarot 0,5 M CIUPTOBOTO pacTBOpa MbLIa U MPUOABISIIOT 2 Karliv
CIMPTOBOTO pacTBoOpa GeHoIPTaIeHHA.

[TostBnsiercsa nu okpacka? 3areM B MPOOMPKY MOCTENEHHO MPUIUBAIOT AUCTUIUIMPOBAHHYIO
Boay. Uto mpoucxonut? Kak MO>XHO 00BACHUTBH 3TOT onbIT? HanmummTe ypaBHEHUE peakiyH.

1.3. Boidenenue ebicuiux HeupHyIX KUCI0M U3 MbLId.

B crakane pactBopstoT 1 I MbUIBHOW CTpyKkM B 10 M1 JHCTUINIMPOBAHHOM BOJBIL.
[TonydeHHBIH pacTBOp pa3nuBaroT B yeThlpe npobupku. K oot yactu npunusaioT 2 Mia 10%-Horo
pacTBopa CEpHOU KUCIIOTHI.

Urto BBl HaOmogaeTe? Hanmuimmre ypaBHEHUE pEaKIIvy.

CMmech HarpeBaroT MOYTH A0 KuleHHs. PacruiaBuBIIMEcs >KMpPHBIE KUCIIOTHI BCILIBIBAIOT B
BHJIC CJIOSI, 3aTBEPJICBAIOIIECTO TIPH OXJKICHUH Mpooupku. K oxmaxxaeHHOW cMecu J00aBIsOT 3
MJT TUATUI0BOTO 3upa. [Tpobupku 3aKphrIBatOT KOPKOBBIMU MTPOOKAMH U SHEPTUYHO BCTPSAXHUBAIOT.
Boaublit cioit cTaHOBHUTCS Mpo3payHee, >KUPHBIE KUCIOTHI pacTBOpsitoTcs B 3dupe. DdupHbIi
pPacTBOpP OCTOPOKHO € MOMOIIBIO MUIETKH MEPEHOCAT Ha yacoBoe cTekio. [locne ucnapenus spupa
Ha CTEKJIE OCTAETCS 0Ca0K, HAIIOMUHAIOIINI napapuH.

1.4. Oopazosanue nepacmeopumvlx coneil 6bICUIUX HCUPHBIX KUCTOM.

Ko BTOpoOif yacTu MBUIBHOTO pacTBOpa, MOJdy4yeHHOro B ombiTe 3.3. mpubasistor 1 ma 5%-
HOTO pacTBOpa XJopuaa Kaiupliusd, K Tperbed — 1 mu 5%-Horo pactBopa amerata CBUHLA, K
yetBepToit — 1 M1 5%-Horo pactBopa cynbdara meau (11).

Yro npoucxoanut? Hanumure ypaBHEHHs peaKLIUi.

1.5. Pacmeopenue Kanipbuueswlix, CGUHUOBHIX U MEOHBIX MbLL.

K monoBuHe ocajka KalablHEBOTO MbUIA, TIOJTYYEHHOTO B MPEIbIIYIIEM ONBITE, IPUOABISIIOT
10%-HbI1ii pacTBOp YKCYCHOW KHCIOTBI. OCaJoK pacTBOPSAETCS, MPOUCXOIUT BBIIEIECHUE KHUPHBIX
KHCJIOT, 00pa3yIoLIiX Npy HarpeBaHUM MacITHUCTBIN cioi. Hanummre ypaBHEHUE peakiu.
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Bropyro 1NoJIOBHHY KanbIMEBOIO MbLIa pacTBOPstOT B 10%-HOM pacTBOpe COJIIHOU
kucnoTel. HepacTBoprMble B BOJiEe Mblia pacTBOpsitoTcs B 10%-HOM pacTBOpe COJISIHOM KHCIOTHI.
Hanummre ypaBHeHue peakliuy.

HepactBopumble B BOJIe Mblia KUPHBIX KHUCIOT (KalbIMEBOE, CBUHIIOBOE, MEHOE U JIp.)
pPacTBOPAIOTCS B OPraHMUYECKUX pacTBOpUTesiX. B mpodupky ¢ ocaakoM MenHOro Mplia (omsIT 3.4.)
n06aBisoT 1 Mi1 OeH3071a M SHEPTUYHO BCTPAXUBAIOT COACPKUMOe poOupku. Haa moBepXHOCTHIO
BOJIHOTO CJI051 00pa3yeTcs U3yMpYJHO-3€JIE€HbIH Cl10i O€H30JbHOI0 PacTBOPA MEAHOTO MbLIIA.

1.6. Bovicanuganue moina.

B npoGupky HammaroT 2 — 3 MJI BOAHOIO pacTBOpa Mblia, MOAOIPEBAIOT €ro U 3aTeM
BHOCAT, IpU IEPEMEIIMBAHUN CTCKJISIHHOW ITAJIOYKOM, CYXOM XJIOpMJ HATpus [0 IOJYyYEHHUs
HaCBIIEHHOTO pacTBopa. [Io Mepe HachIeHNs pacTBOPA XJIOPUIOM HATPHS, PACTBOPUMOCTH MbLIA
YMEHBILAETCS, pACTBOP HAYMHAET MYTHETh, U 3aTE€M HATPUEBOE MbBLIO BCIUIBIBAET HAJ| IPO3PAYHON
KHUJKOCTBIO B BHMJE TBOPOKHUCTBIX XJIONBEB. OTOT IIPOLECC HA3bIBAIOT «BBICAJTMBAHUEM) U
INPUMEHSIOT B JIA0OPaTOPHOW MPAKTHKE W B MPOMBIIUICHHOCTH MPU BBLICICHUU OPraHHMYECKHX
BELIECTB U3 BOJHBIX PACTBOPOB.

1.7. dmynveupyrouwiue ceoiicnmea moiua.

B nBe nmpoOupku HanmBaroT mo 2 — 3 Kaluld HOJCOJIHEYHOro Mmacia. B oaHy M3 HuX
NPWIMBAIOT 2 MJ JUCTWUIMPOBAHHOW BOJBL, a B Apyryoo — 2 mi 1%-Horo pactBopa MblLia.
DHEepPruyHO BCTPAXUBAIOT 00e npodupku. Yto Bel Habr01aeTE?

Onoim No2 Cnoscnote 3¢ghupnt opzanuyeckux kuciom. Peakyusn
amepugpukayuu. I'udponus cnoxicuvix I3pupos.

PeakTuBbI: STWIOBBIN 3(uUp, JIeAsiHAS YKCYCHAash KUCIIOTa, KOHIICHTPHUPOBAHHAS CEpHasi KHUCIIOTa,
20%-HbI1i pacTBOp cepHOM KUCIOTHI, 10%-HbIi pacTBOp rMAPOKCHA HATPUS, H30aMUJIOBBIM CIIUPT,
YKCYCHO-3THIIOBBIN 3¢up (3Tmmanerat), 30%-HBI pacTBOp THUAPOKCHIA HATPHS, HACBHIIICHHBINA
pacTBOp XJIOpHUIa HATPHSL.

OO0opynoBanme: BoJsiHas OaHs, TEPMOMETP.

2.1. Peakyus smepuguxayuu. ITonyuenue ykcycno-ymunoeozo ygpupa (3munayemama).

Karanuzaropamu peakiuu 5>Tepu(UKALMU  CIy)KaT MUHEpaJbHbIE KHUCIOTBHI: CepHasd,
consiHas. i BRIACHEHUS POJIM MUHEPAIbHON KUCIOTHI PEeaKlNio ATepu(UKaIMU IPOBOJIAT B ABYX
BapMaHTaXx: C KaTajau3aropoM M 0Oe3 Hero. B mepBoil mpoOupke (Cyxoil) cMemMBaIOT 2 M
STWJIOBOTO CHHPTA, 2 MJI JEASHONM YKCYCHOM KHCIOTHI M 2 Kaluld KOHLEHTPUPOBAHHOW CEPHOMN
KHUCIOTHL. Bo BTOpyro mpoOHpKy (CyXyr0) K aHaJOTHYHOM CMECH 3THUJIOBOTO CHHMpTa U YKCYCHOM
KHMCIIOTHI KaTajau3aTop He Jo0aBisatoT. CMmecu B 00erx MpoOHpKax MepeMelInBaloT BCTPIXUBaHUEM
u HarpeBatoT 8 — 10 MUHYT B BOAsiHOM GaHe mpu Temmeparype Boabl 65 — 70°C. (PeakunoHHas
CMECh HE€ JOJDKHA KumeTh!). 3areM 00e mpoOupku oxyaxnaroT. s BeIAENEeHHs U3 pacTBOpa
YKCYCHO-3TUJIOBOTO 3(¢upa (3THIIAETaTa) K COIEPKUMOMY 00enx MpoOupok nobasisior no 3 — 4
MJI HACHIIIEHHOT'O pacTBOpa XJiopua HaTpus (BbICaJMBaHUE). DTHJALETAT BCIUIBIBAET B BUJE
0eCIBETHOH JKUAKOCTH C PUATHBIM 3aIIaXOM.

B onnHaKoBBIX M KOMMYECTBAaX 00pa3yeTrcs ATUALeTaT B IByX MpoOupkax?

Hanumure ypaBHeHHe peakiMu OO0pa3oBaHMs STHIAIlETaTa M PACCMOTPUTE MEXaHH3M
peaxkuuu 3TepupuKalum.

2.2. Ilonyuenue uzoamunayemama (2pyuie6oil IccenuuL).

B cyxoif mpoOupke cMEmmMBaOT 2 MJ HW30aMWJIOBOTO CIUPTA, 2 MII JISASHOW YKCYCHOM
KHCJIOTBl M 2 KaIId KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI. PEakIMOHHYIO CMECh HAarpeBarT B
kursimed BoasHoM Oane 8 — 10 MUHYT, TOCTe 4Yero OXJaXKIAIOT M BBUIMBAIOT B MPOOUPKY C
xonmoaHoU Boaou. CnoxkHbld 3¢up (M30ammianerat) BCruibiBaeT. OOpaialoT BHUMaHUE HA €ro
3aIax.

Hamumumre ypaBHeHHE peakiiuu o0pa30BaHMs H30aMIJIAIleTaTa.
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2.3. Tuoponus cnoxcnvix sgpupos. Brusanue ycnoeuii peakuuu Ha _CKOPOCHIb _2UOpPOIU3A
Imuiayemama.

B Tpu npobupku HammBarT 1Mo 2—3 MJI dTUjanerata. B onHy mpoOupky mobasmsitor 1 M
Bombl, B japyryilo — | wmm 20%-HOro pactBopa CepHOW KHCIOTB, B TpeTbio — 1 M
KOHIIGHTpUpOoBaHHOTO pacTBopa (30%-HOrO) THApOKCHAAa HaTpus. PeakIMOHHBIE CMeECH
MEPEMEIITUBAIOT BCTPSIXUBAHKUEM, TIOCITIE YEro MOMEMIAIoT MpoOupku Ha 5—10 MHHYT B BOISHYIO
Oanto (Temmneparypa Bojabl B 6ane 65-75°C).

[Tocre OKOHYAHHS OIBITA CPABHUBAIOT, HA CKOJBKO YMEHBIIHICS OOBEM JTHIIAIETATa B
KaKJIOH MpoOMpKe, W JeJal0T BBIBOJ O CKOPOCTH THIAPOJIM3a €r0 B HEUTPabHOH, KHUCIOW H
LIEJIOYHOM cpenax.

Harnumumre ypaBHEHHE peaKIuy THAPOJIN3a THIIALleTaTa B pa3HbIX cpeax.

Onvim Ne3 Anzuopuowt KapooHo6bIX KUCI0M.

PeakTHuBBI: YKCYCHBIH aHTUIAPHU], TUAPOKApOOHAT HATPUS, ITUIOBBIA cIHPT, 1%-HBIA pacTBOp
TUAPOKCH]IA HATPHSL.
OO0opynoBanme: BojsiHas OaHs, TUIETKA.

3.1. Bzaumoodeiicmeue yKCycHo20 anzuopuoa ¢ 6000il.

B npobupky nmomemaror 2 M BoAsl U 1 Ma ykcycHoro anruyapuga. CMmech B30alThIBAIOT.
Yepe3 HEKOTOPOE BpeMsI OHA PaccilauBaeTcs, YKCYCHbIH aHTUApu o0paszyeT HuxHUH cnoit (p=1,08
r/mi). Ilpu ocTtopokHOM HarpeBaHHM (IPU BCTPSIXMBAHUHU) TMPOMCXOIHUT THIPOJIH3 YKCYCHOT'O
aHTUAPHU/IAa U CMECh CTAHOBUTCS OZHOPOAHOM.

Hanumure ypaBHeHHEe peakuu THApOIM3a aHTUAPUIA YKCYCHOH KHCIOTBI U PAaCCMOTPHUTE
MeXaHu3M peakiuu (Sn).

3.2. Bzaumoodeiicmeue yKcychoz20 anzuopuda ¢ 2u0poKcudom Hampus.

B npoOupky namuBator 0,5 Ma ykcycHoro anruapuga u 1 mu 1%-Horo pacrtBopa
runpokcuaa Hatpusd. [Ipu BerpsixuBanuu o0pa3zyeTcsi OJHOPOIHBIN pacTBOp.

Hanummre ypaBHeHue peakumu. llouemy co menodamMu aHTrUApHUI YKCYCHOM KHCIIOTBI
pearupyer Jierdye, 4eM ¢ BOJ0M?

3.3. Auunupoeanue 3mui068020 cRUpma YyKCyCHoIM aH2uOPUIOM.

B mpobupke cmemmBaroT 2 M 3TWIOBOIO CHHpTa M | M YKCYCHOTO aHTHApHUia.
PeakiimoHHYI0 cMech HarpeBaroT HECKOJIbKO MUHYT B BOJsiHOU OaHe (Temmeparypa Bosl 65-75°C).
3arem A00aBISAIOT 1—2 MII BOABI M HEHTPAIM3YIOT CMech ruapokapOooHarom Hatpus. [losBusercs
3amax TUJIaleTaTa ¥ Ha MOBEpXHOCTH 00pa3yeTcs ero Ciou.

Hanummure ypaBHeHHEe peakiy alMJIMpOBaHUs ATHIIOBOTO CIIUPTAa YKCYCHBIM aHTUIPUIOM
U PaCCMOTPUTE MEXaHHU3M peakuuu (Sn).

Bonpocwi u 3a0anus ona camokonmpona

1. U3 COOTBETCTBYIOIINX HEMPEACThHBIX YIIIEBOIOPOIOB, TPUMEHSSI PEAaKIMI0 OKCOCHHTE3a,
MOJIYYHTE CIIAYIOIINE KUCIOTHI:

a) 2,3-TMMEeTHINIEHTaHOBYIO,

0) 3-MeTUJINEeHTaHOBYIO,

B) 2,4-TUMETUT€KCAHOBYIO.

JUst KaX10M U3 KUCJIOT HAIMILIUTE MO OJTHOW PeaKlny, XapaKTepU3yIollel ee KUCIOTHbIE CBONCTBA.

2. Hanumure U1 M30BajepuaHOBOM KUCIIOTHI PeakMyd 00pa30BaHUs aHTHAPHIA, XJIOPAaHTHAPHIA,
amMJ1a, STHJIOBOTO 3(pHpa BCEMU BO3MOKHBIMH CIIOCOOAMH.

3. Hammmmmre ypaBHEHUST peakiiuii THAPOIN3a CISAYIONNX COCTUHECHHM:
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a) CH3—COOC(CHzs)3 6) CH3—CH—CH>—CN
CHs;

B)NC — CH>—COOC:Hs r) HONOC—CH>—CH>—CONH:

4. 3anoaHUTE CXEMbI IIPEBPAICHUN

v

a) CH3_CH=CH2 HBr N A KCN N B 2HZO/HJr S B BI’Z N 1_, KCN \H

2HO/H . 2CHOHIH:
6) CHy—CH—COOH— /N, o NaOH(enp—p) ,p HBr 5 KCN ..
CHs
2HOM" 1t o

r) CHs—CH2—CO—CHs 2n], 5_soct yBMIodup g COOPup

H,01 HCI NH, ot KOBr

> 11 > 3.

JlabopaTopuas padora 15
Tema: HenpeneabHble 0ITHOOCHOBHBIE KAPOOHOBbIE KUCJIOTHI.
HeJIBIO paﬁoTbl ABJIACTCA N3YYCHUC XUMHWYCCKUX CBOICTB HEMPECACIIbHBIX Kap6OHOBBIX KHUCJIOT
®opmupyembie komnerenuun: [1K-4.

Onwvim Nel Ceoiicmea 01euno6oil Kuciomal.

PeakTuBbl: osienHoBas Kuciota, S5%-HbId pacTBOp mnepManraHata kamus, 10%-HbI pacTBOp
KapOoHaTa HaTpus, OpoMHas Boja (HACBIIICHHBINA PacTBOP), KOHIIEHTPUPOBAHHAS a30THAsI KHCIIOTA,
Me/ib (CTPYXKKHU MITH TIPOBOJIOKA).

1.1. Peakuua 01eun060li KUC10myl ¢ OpOMHOU 60001.

B npobupky HanuBaroT 2 My OpOMHON BOJBI U BHOCAT OKOJO 0,5 I 0JIEMHOBOI KHCIOTHI.
CMech 3HEpruuHO B30AITHIBAIOT.

Yro nmpoucxoaut? Hanummre ypaBHEHUE PEaKLIUH.

1.2. OKucnenue 01eun060l KUC10myl NePMAHZAHAMOM KAAUA.

B mpo6upky nmomemator 1 ma 5%-Horo pactBopa nepmanranata kanus, 1 ma 10%-Horo
pactBopa kapOoHaTta HaTpus U 0,5 MJI 0OJIEMHOBOW KUCIOTHI. CMeCh YHEPTUYHO MEPEMEIINBAIOT.

OTMmeuaroT U3MEHEHHUs, TPOUCXOSIINE C PEAKIIMOHHOW CMECHIO.

Hanumure ypaBHeHHe peakliuu U ooepute KodppuineHTs.

1.3. H3omepu3zayusa 01euH080 KUCI0MbL 8 INAUOUHOGYI0 (Inaza!l).

B npoGupky BHOcAT mpumepno 0,5 — 1,0 M OJE€MHOBOM KHCIOTHI, HEMHOTO MEIHBIX
CTpYK€K (WM TPOBOJOKH) U J00aBisitoT 1 — 1,5 MJI KOHLEHTPUPOBAHHOW a30THOM KHUCIOTHI
Conepxumoe MpoOUPKH OCTOPOKHO MEPEMEIINBAIOT U CTABAT B IITATUBE B BHITSHKHOM mikag Ha 1 —
1,5 4.

Kakue n3ameHeHus MIPOUCXOJAT B HpO6I/IpKC? Hamuiute CXCMY pCaKIuu.

BOl'lpOCbI U 3aJaHUA 1JId CAMOKOHTPOJIA
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1. HanumuTe CTpyKTYpHYIO (OPMYITy OJICMHOBOM KHUCIOTHI M HAMAUTE «HOMHOE YUCIIO»
«KUCIIOTHOE YUCIIO» €€.

2. Hanumure CTpyKTypHYIO (GOPMYITy JTUHOJIEBOM KUCIOTHI U HAMIUTE «HOIHOE YUCIO» U
«KHCIIOTHOE YUCIIO» €€.

3. Hammmmure cTpykTypHYIO (hOpMYITy JIMHOJICHOBOM KUCIOTHI M HAMIUTE «HOAHOE YUCIIO» U
«KHCIIOTHOE YUCIIO» €€.

JlaGopaTopHnas padora 16
Tema: Kupsbl u macaa.
Ienbio padoThl ABISETCS U3YUEHUE CTPYKTYPbI, CBOWCTB KUPOB U Macedl.
®opmupyemblie komnerenuum: [1K-4.

Onvim Nel Kupwt u macna.

PeakTHuBBI: 3TUIOBBIA CHUPT, AUSTUIOBBIN 3(UP, UYETHIPEXXJIOPUCTBIN YriepoAd, XJopodopm,
OeH3o011, cMech ATHIIOBOTO ciupTa ¢ OerzonoM (1:1), 5%-He1id pacTBOp rHapoKcuaa HaTpus, S5%-
HBIM pacTBOp KapOonara Hatpus, 0,1 H pactBop runpokcuna kanus, 1%-Hslii pactBop Mbuia, 10%-
HBI pacTBOp KapOoHaTa HATpus, pacTBop Oenka, 1%-HbIi pactBop (denondraneuna, 0,05%-Hbrit
CIOUPTOBOM pacTBOp Hona, 2%-Hbli KpaxMaibHbIi kieiictep, 10%-Hblli pacTBOp mHepMaHraHara
kanmus, 15%-HBIi pacTBOp THJIPOKCHJIA HATpUs, XJIOPUJ HaTpus (HACBILIEHHBIA pacTBOD),
MOJICOJIHEYHOE MACII0, CBUHOM (TOBSKHUI Wi OapaHHii) KHUp, CEMEHA MOICOJIHEYHHUKA (WU JIbHA).
O6opynoBanme: GuiIbTpoBalIbHAS Oymara, HOKHUIIBI, OrOpeTKH, KonObl koHHYeckue (50 — 100
M), OaHd BOJASIHAS, BO3AYILIHbIE XOJOJWJIBHUKH U KOHHYECKHE KOJIOBbI, TEPMOMETP, XUMUYECKUE
crakausbl (50 — 100 M), papdopoBbie CTYIKH, TPOMBITHIN TIECOK, MPOOKH ¢ 0OPATHBIM BO3IYIIIHBEIM
XOJIOIMIBHUKOM, XMMHUECKHE BOPOHKHU, MepHbIe HUIMHAPHI (10 mur).

1.1. Pacmeopumocme Hcupos u macesl 8 Op2aHU4ecKux pacmeopumensx.

B ueTpipe mpoOupKky HaIMBAIOT MO 2 KaIlIM MOJCOTHEYHOTO Macia U A00aBISIIOT MO 2 M
OpPraHMYECKUX PACTBOPUTENIEH: B MEPBYIO MPOOUPKY — ITUIIOBBINA CIIUPT, BO BTOPYIO — TUATHIIOBBIN
3¢up, B TPEThIO — XJIOPO(OPM, B YETBEPTYIO - UETHIPEXXJIOPUCTHIH yriaepona. ComepkuMoe Bcex
MIPOOUPOK SHEPTUYHO BCTPAXUBAIOT. B KakUX pacTBOPUTENSAX MACIO pacTBOPSiETCs?

[Tpobupky, B KOTOpOH 00pa3oBagach YMYIbCHUS, HATPEBAIOT 10 HAYMHAIOIIETOCS KUTICHUS U
BCTPSIXMBAIOT. Y BETMUYHUBAETCS JIM PACTBOPUMOCTD IIPU HarpeBaHUU?

OnbIT MOBTOPSIIOT, HO BMECTO IMOJICOJHEYHOIO Macja B NPOOUPKH C OpPraHUYEeCKUMHU
pPacTBOPUTENSIMU BHOCST HEOOJbIIOE KOJWYECTBO YKUBOTHOIO JKHMpa (CBUHOIO, TOBSKBETO WM
OapaHbero cana).

1.2. Ixcmpazuposanue yicupa u3 MAcCIUYHBIX CEMAH.

CmemuBaroT 2 T ceMsiH MOJICOTTHEYHHKA (MM JIbHA) C MECKOM U TIIATENbHO PAacTUPAIOT B
crymnke. M3MenpueHHbIC CeMeHa MEPEHOCT B MPOOUPKY, MpuiauBatoT 5 mit xiopopopma (uau CCla)
U MIEPEMEIINBAIOT COJIEPKUMOE MTPOOUPKHU CTEKITHHOM manoukoid. [IpoOGupKy 3aKkpbIBalOT MpOOKOH
C OOpaTHBIM XOJIOJWIHPHUKOM WM HArpeBaroT B BojsHOUN Oane mpu 75 - 80°C B Teuenme 10-15
MuHyT. [locne oxnaxaeHus oTHUIBTPOBBIBAIOT HEMHOTO PACTBOpPA U HAHOCST HECKOJIBKO Karelb
ero Ha ¢uiabTpoBambHYl0 Oymary. Ilocine wucmapenmst pacTBopuTeNnsi Ha Oymare oOpasyercs
MacJsiHOE MSATHO.

1.3. Imynveuposanue ycupos u mace.

B mate mpoOupok BHOCAT Mo 2-3 Kamiu MOJCONHEYHOTO Macia, 3aTeM J00aBISIIOT B
MEPBYIO MPOOUPKY 3 MIT BOJBI, BO BTOPYIO — 5%-HBIi pacTBOp THAPOKCHIA HATPHS, B TPETHIO — 3
M 5%-HOro pacTBOpa KapOoHaTa HATPHUs, B YETBEPTYIO — 3 MJI pacTBOpa MbUIA, B MATYIO — 3 MII
pacTBopa Oemnka.

Conepxxumoe MPOOUPOK PHEPTUYHO BCTPAXHUBAIOT, MPOMCXOJUT OOpa30BaHHE AMYIbCUH.
[IpoGupku craBAT B IWITaTUB HAa 3—5 MHUHYT, IOCJIE YEro OTMEYalT, B KaKUX MpoOupKax
oOpa3oBajiach YCTOWYMBAsT SMYIbCUS M B KAaKUX — HEYCTOWUYMBas (MIPOU3OILIO PACCIOCHHE,
MPUBOJIALIEE K MOSBICHUIO CJIOS Maciia Ha MOBEPXHOCTH KUAKOCTH).

1.4. Onpedenenue cmenenu nenpedenbHOCHIU HCUPA UOOHBIM YUCTOM.
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I710nHoe YUCIIO — 3TO KOJMYECTBO IpaMMOB Hoja, npucoeaunstomnierocs k 100 r xxupa. Yem
Oosble BeIMYMHA HOHOTO YMCIA, TEM OOJbIIEC IBOMHBIX CBS3€H HAXOJUTCS B OCTATKAaX BBICIIMX
KHCJIOT, BXOJAIIMX B COCTAB TPUIIIULIEPHIOB (KHpa U Macia).

B xonmueckyro xonmdy émkoctero 50 — 100 mn mamuBator 10%-HOTO pactBopa
pacTUTENILHOrO Macia B Xjopodopme, 100aBisIOT 2 Kamiau 2%-HOro pacTBopa Kpaxmaya U Io
KaIUIsIM, TIPU SHEPIrUYHOM BCTPSAXMBAHUM, MPHIINBAIOT U3 OropeTku 0,05%-Hblil CIUPTOBOM pacTBOp
foJ1a 10 MOSIBJIEHUS] CHHET0 OKpallMBaHUs (Ha MOBEPXHOCTHU MOSBISETCSA CUHEE KOJIBLIO).

Paccunraiite HOAHOE YUCIIO B3ATOrO BaMM JUI OIBITa PAaCTUTENBHOroO macia. Hamwmmure
yYpaBHEHHE PEAaKLIUU PUCOEANHEHUS H0a K CTEAPOAHOIICHHY.

1.5. Onpedenenue kucnomnozo uucna macaa.

B xonunueckyro kosly emMkocThio 50 MJ pacTBOPSIOT 2 I' paCTUTENIBHOTO Macia B CMECH
cupta ¢ OenzonoM (1:1) m mpubaBnAOT 2 KamiM CHUPTOBOTO pacTBopa (enondranenHa. K
pacTBOpy Macia MO KalUlsIM, IpU BCTpsXMBaHUM, noOaBiustor u3 Otoperku 0,1H pactBop
THJIPOKCUIA KM JI0 TIOSIBJICHUS OJICTHO-PO30BOM OKPACKU, HE MCUE3AIOIIeH Tocie B30aNThIBaHHUS.
Onpenenure, ckonbko M 0,1H pacTBopa ruzppokcuia Kanus U3pacxol0BaHO Ha HEUTpaau3alio
CBOOO/IHBIX KUPHBIX KHCJIOT, COJEpKaIMXCs B 2 I Maca.

PaccuuTaiiTe KUCIIOTHOE YHMCIIO UCCIEYEMOTO KUPA.

1.6. Bzaumooeiicmeue pacmumenbHo20 Macia ¢ _600HbIM DACHEOPOM NEPMAHZAHAMA KATUA
(peaxkuua Bazuepa).

B npo6upky HanmuBatot npumepHo 0,5 mit moxconaHeyHoro mMacna, 1 ma 10%-Horo pactBopa
kapOoHnara HaTpus U 1 Mia 2%-HOro pacTBopa IepMaHraHatra Kajus. DHEPrHuHO BCTPSXHUBAIOT
cozepkuMoe rmpooupku. DroneToBasi OKpacka MepMaHraHaTa Kajlus HcYe3aer.

Hanummre ypaBHeHHE peakIUHM B3aUMOJEHCTBMS IUIAJIbMHUTOOJIEHHA C IepMaHraHaTOM
KaJlisi B BOJIHOM cpejie u moadepute KodhPUIreHTsI.

1.7. Omvinenue scupa cnupmogvim pacmeopom 2uOpoOKcuoa Hampus.

B konmueckyto konOy émkoctbto 50-100 mn nomematror 1,5-2 r TBEpaoro xupa u
npunuBaloT 6 M 15%-HOro cmupToBOro pacTtBopa Tuiapokcuaa HaTpus. KonOy 3akpbiBaroT
MpPOOKON € BO3AYIIHBIM XOJIOJAWJIBHUKOM, NEPEMENIMBAIOT PEaKIMOHHYIO CMEChb W HarpeBaroT
KosIOy B BOJIIHOW OaHe mpu BCTpsxuBaHuu B TedeHue 10—12 munyT npu temnepatype 80°C. s
OTpesieNIeHUs] KOHIA pEeaKlUU HECKOJIbKO Kamellb THUApoM3aTa BBUIMBAIOT B 2—3 M Topsiuei
JUCTUUTMPOBAHHOM BOJIBI: €CJIM THUAPOJM3AT PACTBOPSIETCS IMOJHOCTBIO, 0€3 BBIJIEIEHUS Karlellb
KHUpa, TO PEAKIMI0 MOXKHO CUMTATh 3aKOHUEHHOH. [locie okoHYaHMS OMBUIEHMSI M3 THAPOJIM3ATa
BBICAJIMBAIOT MbUIO J100aBieHHEM 6 — 7 MJI ropsdero HachIIIEHHOIO pacTBOpa XJIOPHJA HATPHUSL.
Briaenstoieecss MbUIO BCIUIBIBAEeT, 00Opa3ysl Ha MOBEPXHOCTH pacTBopa cioil. [locne oTcrauBanus,
CMECh OXJIAXIAI0T XOJIOIHOM BOJOM, 3aTBEPAEBILIEE MBLIO OTIEISIIOT.

Hanumure ypaBHeHHe peaklMM OMbBUIEHUS TPUCTEApUHA T'MJIpOKcUAOM HaTpus. Hazosurte
IPOAYKTHI pEaKLIUH.

BOl'lpOCbI U 3aJaHUA 1JId CAMOKOHTPOJIA

1. Hanummre ctpykTypHbie GOpPMYIIBI CIETYIOMINUX )KUPOB:

a) 1,2,3-tpuoneonnriauiepud, 0) 1,2-auoneons-3-maTbMATOWITIIUIICPHH,

B) 1-onmeonn-2,3-1uNaibMUTOMWITIUIIEPUH.

JlaiiTe onpeneneHne MOHITUAM «HOJTHOE YUCII0», «KKHUCIOTHOE YMCIO». J{J1d Kakoro x«upa HogHoe
YHUCIIO BbIlIe U noyemy? OTBET NOATBEPAUTE COOTBETCTBYIOIIMMH PEAKIUSMU.

2. Hanummre cTpyKTYpHYIO GOpPMYIy 0JI€0ONaJIbMUTOCTEAPUHA M YPAaBHEHHS PEaKLUN 3TOT0
TPUTTUIIEpUIA:

a) CO IIEJOYHBIM PaCTBOPOM I€PMAHTraHaTa KaJus,

0) ¢ BOJIOPO/IOM (B MPUCYTCTBUU HUKETIS),

B) C BOJHBIM PAacTBOPOM LIENI0UH (TIpU HArpEBAHUM).

35



3. Kak MOXHO OTJIMYUTB IPYT OT Ipyra I10 XUMHYECKUM CBOMCTBAM CIIECIYIOLINE
TPUTIIHLEPUIBL: a) AUOJIEOCTeapyuH; 0) TaypMHOAUNIANBMUTHH. Hanuimre ypaBHeHUS peakLui.

4. Hanummre ctpykTypHyto ¢popmyity OyrupoosneonansmMutuHa. O6paboTaiite riuuepus a)
onom, 6) pacTBOpoM mieouu (Ipu HarpeBanuu). Hanmummmre ypaBHEHHsI peaKIluii.

5. Hanumnre ypaBHeHUe peakuuy ruIpupoBaHus TpPHOJIEUHA. YTO MOJy4nuTCs IPU OMBLICHUN
TpHOJerHa 1enoubto? Hanuiure ypaBHEHHs peakliuii 1 HA30BUTE NOJIYUYaAIOLUECS COEAUHEHHUS.

6. Hanummre cTpyKTYpHYIO (JOPMYITY IOJHOTO TPHUIJICHEPUIa THHOIEBON KHCIOTHI.
ITpuBenuTe ypaBHEHUs peakLUii 3TOr0 TPUINIMLEPUAA: a) C HOAO0M, 0) ¢ BOJHBIM PaCTBOPOM
11es04 (Ipy HarpeBaHuM), B) C BOJOPOIOM (B MIPUCYTCTBUU HUKEJS).

7. Hanmmure ypaBHEHUE peakUUy TMAPUPOBAHUS JIMHOJICOANOIEHHA. YTO MOIydnTCs, eCiu

MOIEHCTBOBATh HA ATOT TIIMLEPH]T BOAOH (B MPUCYTCTBUU CEpHOI kKuCIoThl)? Hanumure
YpaBHEHUE PEAKIUH.
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Pexomenayemas mutepaTypa i HHTEpHeET - pecypchbl:
OcHoBHasi IuTEpaTypa:

1. KOposckas M.A. OCHOBBI OpraHMYECKOW XUMHUHU [DJIEKTPOHHBIM pecypc|: yaeOHoe mocodue/
KOpogrckas M.A., Kypkun A.B.— DnektpoH. TekcroBbie nanubie.— M.: BUHOM. Jlaboparopus
3HaHui, 2015.— 237 c.

2. Haiigenko E.C. Opranudeckas Xxumus [DIEeKTPOHHBIA pecypc]: yueOHoe mocobue/ HaitneHko
E.C.— DnexktpoH. TekcroBbie maHHble.— HoBocubupck: HoBocmOMpckuii rocyaapcTBEHHBIN
TeXHW4YecKuil ynusepcutet, 2014.— 91 c.

JonosHuTebHAA TUTEpPATYpA:

1. 3axapoBa, O.M. Oprannueckass xumus: OCHOBBI Kypca : ydeOHoe mocooue / O.M. 3axaposa,
N.N. TlecroBa; MunmctepcTBo oOpa3oBanusi U Hayku Poccuiickoit Denepanumn, DenepanibHOE
roCy/lapCTBEHHOE OO/KETHOE 00pa3oBaTeNbHOE YUPEXKIEHUE BBICHIET0 MNPO(ecCHOHAIBHOTIO
obpazoBanus «HmKeropoackuii rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBI YHUBEPCUTETY. -
H. Hosropoa: HHI'ACY, 2014. - 89 c.

2. Opraanyeckasi XUMHsL: TPaKTUKYM / HOBOCHOMPCKUil rocy1apCTBEHHBIN arpapHblii yHUBEPCHUTET;
coct. T.U. bokoBa, H.A. Kycakuna, 1.B. BacunbnoBa. - HoBocubupck: UL «3omotoit komocy,
2014. - 140 c.

3 Ionkos, B. A. Obmas xumus. buodusznueckas xumus. XuMus OUOT€HHBIX 3JIEMEHTOB: Y4EOHUK
s By30B / B.A. ITonkos, FO.A. Epmios, A.C. bepnsan: nox pexa. FO.A. Epmosa. - 9-¢ u3n. - M. :
FOpaiir, 2012. - 560 c.

4. bepesun, b. JI. Opranudeckas xumus : yde0. mocooue s O6akamaBpoB / b.Jl. bepesun, JI.b.
bepesun. - 2-e uzn. - M. : FOpaiir, 2012. - 768 c.

HNuTepHer pecypcebl:
1. www.ldbncstu.

2. Foliant.ru

3. http://biblioclub.ru
4. window.edu.ru

5. www.ict.edu.ru
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BhICIIET0 00pa30BaHuUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactutyt (prman) CKOY

MeTtoauyeckue yKazaHus
110 OPraHU3alUK U TTPOBEACHUIO CAMOCTOSITSIIBHON PabOThI
no auctuIuiee: «Opraaudeckass XUMUs» JIJIsl CTYJICHTOB
HarpaBieHus: noarotoku 19.03.04 TexHonorust npoAyKIUU U OpraHu3aIus
OOIECTBEHHOTO MUTAHUS
HampaBlIeHHOCTH (Mpoduiib) TexXHOMOTHS U OpraHU3alKs PECTOPAHHOTO Jela

[Taruropck, 2025 .
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Beenenue

1 O6mas xapakTepucTUKa CaMOCTOSTEILHON pabOTHI CTyIEHTa

2 Ilnan-rpaduk Beimonaenus CPC no nucnurimze

3 KoHTposibHbIE TOYKU U BUJIBI OTYETHOCTH 110 HUM

4 MeToinuecKre peKOMEH IallK 110 U3YYEHHUIO TEOPETUUECKOro MaTepuania

4.1 Bomnpocsl 1151 codece1oBaHus

4.2 ®opMbl OTYETHOCTH, MOPSAOK UX ODOPMIICHUS U MPEACTABICHUS, KPUTEPUH
OILICHUBAHHUS

5 Meroaudeckue yka3aHus

6 MeToauveckue yKa3aHus 110 TOATOTOBKE K IK3aMEHY

7 CHCOK PEKOMEH1yeMOH JIUTEePaTypPhl

39



BBenenue

Henstmu ocBOeHMS TUCHUIUIMHBL «OpraHu4ecKod XUMHUSI» SIBIISIOTCS:

- m3ydyeHue (QyHJaMeHTa/IbHbIX 3aKOHOB OpPraHMYecKO XMMHM Ha 0a3e KOTOpPBIX
paccMaTpUBaKOTCA TeOpeTHUYeCKMe OCHOBBI TEXHOJIOTMH NpPOAYKLHUH OOLeCTBEHHOr0
NUTAHUA;

- U3y4EHHE NPOLIECCOB OPraHN4YECKOM XUMHUHU HA COBPEMEHHOM Hay4YHO-TEXHUYECKOM YPOBHE.

3ama4amMy OCBOCHHS JUCLHUILUINHBI « OpraHu4ecKon XUMHUSD) SIBIISIFOTCS:

-M3y4YE€HUE OCHOBHBIX MOHATUH M 3aKOHOB OPTaHUYECKOW XUMHH B 00BEME, HEOOXOAUMOM
U1 IpO(eCCUOHATIBHON JEATEIbHOCTH CIELHATMCTOB B 00JACTH HUILEBOW MPOMBIIUICHHOCTH,
HAyYHBIX OCHOB XHMHYECKHMX METOJIOB aHaju3a IS KOHTPOJIS COONIONEHHS 3KOJOTHYECKOU
0€30I1aCHOCTH TPOJYKTOB IIUTAHUS;
-— mpuoOpeTeHrue YMEHHMH IO METOJaM HCCICJOBAHUN B OPraHMYECKOH XUMHH, CBS3aHHBIX C
MULIEBON TPOMBIIITIEHHOCTBIO

Jucuummba «OpraHuyeckas XUMHUS» OTHOCHTCA K JMCLMIUIMHAM 4YacTH, (GopMupyemoi
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUN. E€ ocBOeHHE NPOUCXOIUT BO 2 cEMECTpe.

1. O0masi XapaKTepUCTHKA CaAMOCTOSITEIbHON pPaGoThl CTyJAeHTa NPH H3YYEeHHHU
AUCUMILTUHBI «Oprannveckass XMMHUs»

[lenpl0  caMOCTOSATENBHOIO M3Y4YEHMs JIUTEpaTypbl IO TeMaM JUCLUIUIMHBL SIBIISETCS
IOJIrOTOBKA K co0eceloBaHKE C MPENoAaBaresieM 0 TeMaM TeOpPETUYECKOro mMarepuania. 3ajnaden
CaMOCTOSITEJILHOTO M3Y4YEHHUsI JIUTEPATyphbl 110 TEMaM JIUCUUIUIMHBI SIBISIETCS KOHCIEKTUPOBAHUE
CTYJAEHTOM T€M TUCLUIUIUHBI.

CamocTrosTenbHast paboTa CTYAEHTOB MPU U3YUYEHUU AUCUUIUIMHBI «OpraHuueckas XUMHs»
MpeycCMaTpUBaeT CIEAYIOIINE BHUIBI: CAMOCTOATEIBHOE M3y4eHHE JUTEepaTyphl o temMam 1-16 u
MOJITOTOBKY K JIa0OPaTOPHBIM 3aHITHSIM.

CamocrosTenbHas paboTa — 3T0 paboTa CTYIEHTOB IO YCBOCHHUIO 005S3aTebHOW M CBOOOIHO
nojgyyaemMoil uMHpopMamuu 1o camooOpa3zoBaHMi0. Takas ¢opma 00ydeHuss npuoOperaer B
HacTosIlee BpeMs aKTyaJlbHOCTb M 3HauuMOCTh. E€ (yHKImel sBisercs obecriedeHrne XopoIiero
KayecTBa YCBOEHUS 3HAHWM, YMEHUH, HaBBIKOB U NMPO(ECCHOHAIBHBIX KOMIIETCHIIMN CTyJeHTaMu
o u3ydaeMoil aucuumiuHe. B xadectBe ¢opM M METOJOB BHEAyIUTOPHOH pabOTHI CTYIEHTOB
SBJIIETCS cCaMOCTOsITeNIbHAsA paboTa B OMOIMOTEKE, KOHCIIEKTUPOBaHUE, paboTa co crelHalbHbIMU
CJIOBapsIMH U CIIPAaBOYHUKAMU, PaCIIMPEHUE MOHATUHHO-TEPMUHOIOTMYECKOI0 anmnapara.

®opMupyemMble KOMIETEHIIUM JAHHBIMU BUAAMU 1eATEJIbHOCTH

Koa, popmynuposka
KOMIIETEHLIN U

[Inanupyemsble pe3yabTaThl
0o0ydeHus 10 AUCUHUIUINHE,
XapaKTepHU3YIOIIHe dTaIbl
(hopMHPOBaHUs KOMIIETCHINH,
WHINKATOPOB

Kog, dpopmymnupoBka HHINKaTOpa

[IK-4. CrocobeH ompenemnsaTe u
aHAIM3UPOBATh CBOMCTBA ChHIPbSI,
nosryadpruKkaToB u
MIPOJOBOJILCTBEHHBIX ~ TOBApOB,
BIUSIOIIAE HAa ONTHMH3ALHUIO
TEXHOJIOTHYECKOTO  TpoIlecca,
KauecTBO M 0Ee30IacHOCTh
TOTOBOH MPOAYKIIUHY,
(G (GEKTUBHOCTh M HAJE)KHOCTh
MIPOIIECCOB MPOM3BOJICTBA

N-1nk-4 AHanmu3upyeT cBoicTBa, (GyHKINH,
KIacCH(UKAIIMI0O W 3HAYEHHE CHIPHEBBIX

KOMIIOHCHTOB, ux HU3MCHCHMUSA pu
TEXHOJIOTHYSCKOM 06pa60T}<e, OCHOBHEIC
HanpaBJICHUA ux HCIIOJIb30BaHUs npu

MPOM3BOJICTBE TIMIIEBBIX HPOJIYKTOB JUIA
obecrieueHnst  MOJy4eHHss  Oe30macHoi
MPOAYKIUH BEICOKOTO Ka4ecTBa.

AHanmu3upyeT cBoOiicTBa, (YHKINH,
KJIACCU(UKAIIHIO u 3HaYCHUE
CBIPBEBBIX KOMIIOHCHTOB, ux
WU3MEHCHHSI TPH TEXHOJIOTUYECKOM
00paboTKe, OCHOBHBIC HATIPABIICHUS

nux HCIIOJIb30BaHUA npu
MMPOU3BOACTBE MUIICBLIX ITPOAYKTOB
JJIA obecreueHus NOJIyueHUsA

Oe30macHoi MNpOAYKIUU BBICOKOTO
KadcCTBa.
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WUJ-2nxs Opranmsyer BbiOOp, mpumenseT | Oco3HaeT — BBIOOp,  NPUMEHSET
METOJIbI ¥ CPEJICTBA UBMEPEHHH, UCTIBITAHUM | METOABl M CPEACTBA HW3MEPEHUH,
W KOHTPOJSI AL WCCIICMAOBAHUS KadecTBA, | UCNIBITAHWMH W KOHTPOJISL  JUIA
6€3011acHOCTH CHIPBSI M TOTOBOW NPOAYKIMH | UCCIEJOBaHMS Ka4ecTBa,
0e30MaCHOCTH CHIpBSI W TOTOBOM
POYKIUH
WN-3nk-4 PazpabaTeiBaeT MepompusTHsS 1O | YUUTHIBAET  MEPOIPHATHS  II0
COBEpPIICHCTBOBAHUIO CHCTEMbI KOHTPOJS | COBEPIIEHCTBOBAHHIO CHCTEMBI
Ka4yecTBa U ONTUMU3AINY TEXHOIOTUYECKUX | KOHTPOJISA KauecTBa M ONTUMM3ALUU
IPOIIECCOB  TNPOU3BOJACTBA  NPOJYKTOB | TEXHOJIOTHYECKUX MPOIIECCOB
MUTaHHS MIPOU3BOJICTBA MPOAYKTOB MUTAHUS.

2. MeToau4eckne peKOMeH/IalUH 110 H3YYeHHIO TeOPeTHYECKOro MaTepuaJia

[Tpu pabote ¢ nuTepaTypHBIMH UCTOYHUKAMU BaXXKHO YMETh IPAaBUIIBHO YMTATh, IOHUMATh U
3allOMMHATh IpoYMTaHHOE. [l IOHMMAaHUS CJIOXKHOTO TEKCTa BaXHO HE TOJIBKO OBITh
BHUMATEJbHBIM IIPU YTEHUH, UMETh 3HAHUS U YMETh UX IIPUMEHATh, HO U BJIaJIeTh ONPEIEICHHBIMU
MBICIUTENIBHBIMU NpueMamMu. OJUH M3 HUX COCTOMT B KpailHE Ba)KHOCTH BOCIPHUHMMATH HE
OTJIEJIbHBIE CJIOBA, a IPEIJIOKEHHS U JIaXKe LIeJIble TPYIIbI PEIJIOKEHUH, T. €. ad3allbl.

[Ipu pabote c nuTEpaTypOl HCHOIB3YIOTCS BBIMUCKU (00S3aTENBHOE YCIOBHE BBITHUCOK —
TOYHOE yKa3aHHE UCTOYHHKA M MECTa, OTKYZA 3TO BhINKCaHO). LlenmecooOpa3Ho BHIMUCKU JeNaTh Ha
KapTOYKax, YTo o0Jer4aeT UX XpaHEHUE U UCHojib30BaHuE. [Ipu 3amonHeHnH KapTodek cleayeT
YUUTHIBaTh, YTO JIBa CAMOCTOATEIbHBIX BONPOCA 3aHOCUTh HAa OAHY KapTOUKY HENb3sl, T.K. 3TO
3aTPYHUT MX Kiaccupukaluio U XxpaHeHue. Kaprouka pomkHa colepkaTb 00O3HaueHHE ee
CoZiepKaHus, HOMep WM IHUdp, YKa3bIBAIOIIMKA €€ MEeCTO B KapTouke, JaTy 3alojHEHus,
oubnuorpaduyeckre AaHHble. 3alMCH Ha KapTOUKe CleAyeT pacrojiaraTb Ha OAHOH CTOpOHE, OHU
JOJDKHBI OBITh YETKMMU M JOCTaTOYHO MNOJHBIMH. IIpy BBIMUCBHIBAHMM IUTAT KpalHE Ba)KHO
COXPaHSATHh AaOCOJIIOTHYKO TOYHOCTh IpPU MEpeJaud MbICIEH aBTOpa, CTAaBUTh WX B KaBBIYKU.
[Iponycku B murtarte AOMYCKAlOTCsA (OTMEYAIOTCS MHOTOTOYMEM), HO OHM HE JIOJDKHBI M3MEHSTh
CMBICIIa BhIcKa3bIBaHuA. [{utara 06s13aTenbHO OMKHA OBITH CHAOXKEHA YKa3aHUEeM HCTOYHHKA.

B nponecce paboThl HaJ U3ydyaeMbIM MaT€pHAIOM COCTABJISETCS IJIaH B LEIsIX 0oJiee YETKOro
BBISIBJICHMM CTPYKTYpbI TEKCTa, 3allMCH CUCTEMBI, B KOTOPOM M3JIaraeT MaTepuall JaHHBIN aBTOp,
MOJITOTOBKM K BBICTYIUICHHUIO, A TAKXKe JUI HAIMCaHUs KaKoW-1100 paboThl, 3aMCH CBOMX MBICIIEH
C HOBOMW cucTeMaTH3alMell Marepuaia. B muiane MoryT BcTpeuaTbes OTHENbHbIE UGBl U ApyrUe
(dakTHUecKue CBEICHMs, KOTOPble XOTS M HE SBIAIOTCA COOCTBEHHO IUIAHOM, HO MOMOTAIOT B
OyAylIeM ero UCI0JIb30BaHUU (K IPUMEPY, TP BBICTYIIJICHUN).

[Tpu U3ydeHnH TeOpEeTUIECKOro MaTepuasa TpedyeTcsi COCTaBICHHE KOHCIIEKTA.

Koncnekr — 53T0 KpaTkas MNHUCbMEHHas 3allUCh COJEP)KAHUS CTaThbU, KHUTH, JIEKIIWU,
MpelHa3HauYeHHbIe JUIsl MOCJEIYIOIIEr0 BOCCTAHOBJICHHUS HHQOpPMAIMKM C Pa3IUYHON CTENEHBIO
MIOJIHOTBI.

KoHcriekT — 3TO cucTeMaTHuecKasi, JIOTMYeCKM CBs3Hasl 3aluch, OOBEAMHSAIONIAs IUIaH,
BBIIIMCKH, TE3UCHI WIH, 110 KpallHEH Mepe, ABa W3 3TUX TUIOB 3anucu. Mcxonsd U3 ompeneneHus,
BBIIIMCKYU C OTJEJIbHBIMU IIYHKTaMU IUUIaHA, €CJIM B 1IEJIOM OHU HE OTPAKaOT JIOTUKU ITPOU3BEACHHUS,
€CJIN MEXAY OTAEIbHBIMM YacTSAMH 3allMCH HET CMBICIIOBOM CBSI3H, — 3TO HE KOHCIEKT. B KOHcIEKT
BKJIIOUAIOTCS HE TOJILKO OCHOBHBIE TOJIOKEHUS, HO U JIOBOJIbI, UX 0OOCHOBBIBAIOIIUE, KOHKPETHBIE
(bakThl ¥ IpUMEpPHI, HO 0€3 UX MOAPOOHOIO OMHUCAHUS.

KoHncnektupoBaHre MOKET OCYIIECTBISATHCS TPEMS CIIOCOOaMMU:

- IUTUPOBaHUE (IIOJHOE WJIM YACTUYHOE) OCHOBHBIX ITOJIOKEHUH TEKCTa;

- Ilepesiada OCHOBHBIX MBICJIEH TEKCTA «CBOMMHU CIIOBAMMY;
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- CMEIIaHHbIA BapUaHT.

Bce BapuaHTBI IpeanoaaraloT UCII0JIb30BAHUE COKPALLIEHUH.

[Tpu HanMcaHUM KOHCIIEKTAa PEKOMEHIyeTCs ClelyIolas 0CIe10BaTEIbHOCTD:

1. IIpoananu3upoBaTh COAEp)KAaHHE KaKIOro (parMeHTa TEKCTa, BBLACISS OTHOCHUTEIBHO
CaMOCTOSITEJIbHBIE 110 CMBICITY;

2. BpIaenuTh U3 KKI0W 4acTH OCHOBHYIO HHGOpMAIIHio, yOpaB H30BITOUYHYIO;

3. 3amucaTh BCIO BaXHYIO Ul TOCJIEIYIOIIEr0 BOCCTAaHOBIEHUS HWH(MOPMAILUIO CBOUMU
CJIOBaMU WJIA LUTUPYS, UCIIONb3Ys COKPAILICHUS.

Pa3nenstor yeTsipe Buaa KOHCIIEKTOB:

- TEKCTYaJIbHBIM,

- IJIAaHOBBIH,

- CBOOO/IHBIH,

- TEMaTUYECKU M.

TekcTyalIbHbIIi COCTOMT W3 OTAENBHBIX aBTOPCKUX HUTaT. HeoOXoauMo TOJIBKO yMEHHue
BBIETIAATh (hpa3bl, HECyIIHEe OCHOBHYIO CMBICIOBYIO HArpy3ky. OTO MpEKpacHbId HCTOYHUK
JIOCTIOBHBIX BBICKAa3bIBAHWM aBTOpa W NPUBOAUMBIX KM (akToB. TeKCTyaabHBIM KOHCIEKT
UCIOJIb3YETCS NITUTEIbHOE BpEMSI.

IlnaHoBBI — 95TO KOHCHEKT OTAEIBHBIX (PAarMEHTOB MaTepHala, COOTBETCTBYIOIIUX
Ha3BaHMSIM IIYHKTOB MPEBApPUTEIbHO pa3padoTaHHOro miaaHa. OH y4yuT NMOCIEA0BATEIbHO U YETKO
u3JaraThb CBOM MBICIH, paboTaTh HaJ KHHUTOW, 00001Ias conepxanne ee B GOpMYIMPOBKAX IJIaHA.
Takoii KOHCTIEKT KpaTOK, MPOCT | SICEH 1O cBOeH popme. DTOo JenaeT ero He3aMEeHUMBIM TI0COOHEM
pu OBICTPOI MOATOTOBKE JOKJIAJa, BHICTYIIIICHUS.

CBOOOAHBIM KOHCIIEKT — WHAMBHUAYAJIBHOE W3JI0KEHHE TEKCTa, T.€. OTPAaXXaeT aBTOPCKHUE
MBICJIM Yepe3 Ballle COOCTBEHHOE BuaeHue. Tpebdyercs neTanbHasi IpopadoTKa TEKCTa.

CBOOOAHBIN KOHCHEKT HpeCTaBiseT co00il codeTaHHe BBIUCOK, LIUTAT, MHOTAA TE3UCOB,
YacTh €ro TeKCTa MOKET ObITh CHa0KeHa IIaHOM. DTO HanboJjiee NOJHOLEHHbIN BUJ] KOHCIIEKTA.

TemaTu4ecKuil KOHCHEKT — M3JI0KEHHE WH(POpPMAlUMU IO OJHOW TeME U3 HECKOJBKHX
HCTOYHUKOB.

CocraBieHre TeMaTHUECKOro KOHCIIEKTa YUUT paboTaTh HaJl TEMOM, BCECTOPOHHE 00AyMBbIBast
€e, aHaIM3UpPYs pa3IMyHble TOYKHU 3pEHUS Ha OAMH U TOT ke Bompoc. Takum oOpazoMm, 3TOT
KOHCIIEKT oOJierdaeT paboTy HaJl TEMOW IIPU YCIOBUHU MCIIOJIb30BAaHHSI HECKOJIBKUX HCTOYHHUKOB.

Od¢opmiieHne KOHCTIEKTA

1. Ha3BaHue KOHCHIEKTHPYEMOI'O NMPOU3BENEHUs (WM €ro YacTH) M €ro BBIXOIHBIX JaHHBIX,
T.e. Oubnuorpaduveckoe onucanue JOKyMeHTa.

2. IlnaH Tekcra.

3. Uznoxenme Hamboiee CYIIECTBEHHBIX TIOJOKECHUN HM3y4aeMoOro wmarepuaia (TEe3HCHI)
MOCJIEZIOBATEIbHO U KPATKO CBOMMH CJIIOBaMU WJIM B BHJI€ LIUTAT, BKJIOYas KOHKPETHbHIE
(aKThbI U IPUMEPHI.

4. CocraBisis KOHCIIEKT, MOXHO OTJEJIbHBIE CJIOBa U IleNble MPEUIOKEHUS IHCaTh
COKpAILlEHHO, BBITUCHIBATh TOJBKO KIIFOUEBBIE CJIOBA, IPUMEHSTH YCIOBHbBIE 0003HAUCHMS.

5. UroObl (opmMa KOHCHEKTa KaK MOXHO Oojiee HarsIHO OTpakajla €ro Cojep)kKaHue,
pacriosiaraiite ab3ambl «CTyNEHbKaMU» IOJOOHO TYHKTAaM U MOJINYHKTaM IUIaHa,
MIpUMEHsIITe pa3HOOOpa3Hble CIIOCOObI MOAYEPKUBAHNUS, UCIOIb3YHTE KapaHJalld U PyUKH
pa3HoOro IIBeTA.

6. Hcrnonp3yiite pedepaTuBHBIN CHOCOO0 W3JIOKEHUS (HampuMmep: «ABTOp CUHTAET...»,
«PaCKpBIBAET...»).
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ABIIACTCA KOHCIICKT,

7. CoOcTBeHHbIE KOMMEHTAPHUH T0JIaraiiTe Ha MOJIsX.

HTorosiM MMPOAYKTOM CaAMOCTOATCIIBHOTO HU3YUYCHUA JIMTCPATYPBI IO KOHKPCTHBIM TCMaM

TCCTUPOBAHUC.

CpCACTBOM OLCHKKU JAHHOIO BHUAA HACATCIBHOCTU — CO6€C€I[OBaHI/IC,

,Z[JISI YCIICHIHOTO OCBOCHHA NUCHUIIIMHBI, HGO6XOHI/IMO CaMOCTOATCIIBHO ACTAJIbHO U3Y4YUThH

IMpEACTAaBICHHBIC TEMBI 110 PEKOMCHAYEMBIM UCTOYHUKaAM I/IH(l)OpMaI_II/II/I

Ne Bupl camocTosTensHON pabOThI PexomenyeMble HICTOUHUKH HHGOPMAITTT
/11
OcHoBHas | Jlononnu- | Meronu- | UaTepHer-
TeNbHas yeckas pecypchl
1. CamocTosiTE/IbHOE H3YUEeHHUE JJUTEPATYPHI 110 TEMAM:
Tema 1. OcHOBHBIE CBEJIEHHUS 11O 12 2 5 123
JTUCIIUILIHHE
Tema 2. AnkaHbl 1,2 1,3 2 1,2
Tema 3. AJIKEHBI 1,2 1,2 2 1,3
Tema 4. AnkagueHsl 1,2 2 2 1,23
Tema 5. AJIKUHBI 1,2 2 2 1,2,3
Tema 6. [{uxnoakaHbl 1,2 12 1
Tema 7. OCHOBHBIE TaJIOT€HIIPOU3BOIHBIC 12 1,2 1,2 1,3
Tema 8. OnHOATOMHBIC CIUPTHI 12 4 1,2 4
Tema 9. MHOTOATOMHBIE CITUPTHI: TIPOCTHIC 12 4 12 35
3(upsI
Tema 10. Anbaeruasl 1,2 1-4 2 5
Tema 11. KeToHEI 12 1-3 1 1-3
Tema 12. IlpenenbHble KapOOHOBBIE 12 3 5 14
KHCJIOTBI
Tema 13. HenpenenbHble KapOOHOBBIE 12 23 12 13
KHCJIOTBI
Tewma 14. XKupsl 1,2 2-4 1,2 2-5
Tema 15. Apomatrueckue yriieBo10pO bl 12 14 2 35
Tema 16. Apomarnueckue CuupThl 12 1-4 12 2-5
Tema 17. ApomaTuueckue CiupThl 1,2 1-4 1,2 2-5
2.1ToaroroBKa K J1a00paTOpHbIM padoTram
JlabopaTopusbie 3ansTus 1-17 12 2 1 4
3 | HoaroroBKa K 3K3aMeHy 12 34 2 5

Bormpocs! 11t cobecenoBanust

KoHTtpoinbHble Bonpock! 1o Teme 1:
3agaum OpraHu4ecKord XUMHUHU

Teopus ctpoenue bytieposa
IIpupoia KOBaJIEHTHOM CBSI3H.
[TonsiTue o rubpuTHzanuu opouTanei.
B3aumMHoe BiusiHHE aTOMOB, YPPEKTHI.

ocoarwNE

KoHTpobHbIE BONIPOCHI 110 TEME 2:

Hcroprueckoit pa3BUTHE OPTraHUYECKOW XUMHUHU

1. Hanmmmre 351eKTpOHHOE CTPOSHHE aTOMOB YIJIepo/ia B allkaHax.
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Hanwmmre cTpykTypHBIE hOpMYITBI HK30MEPOB NICHTAHA.

Ha3zoBwute 1o cucreMaTHuecKol HOMEHKJIATYpPE TUMETHIIIPOITHIMETaH.
JIaGopaTopHBIi crtoco0 MOTyYeHHUs METaHa.

DuU3NYECKUE CBOMCTBA ITAHA.

Hamnmcars ypaBHeHHe peakiiy FOpEHMs IIPOIIaHa.

KoHTpobHbIE BONIPOCHI 11O TEME 3:
HanummTe 351eKTpOHHOE CTPOCHUE aTOMOB YIJIepo/ia B JIKEHaX IPH JBOMHHO CBS3M.

Hanummure ctpykrypHble popmysbl n3oMepoB 1-OyTeHa.

Hazosure no cucreMarnyeckoii HOMEHKJIATYPE TPUMETHIIITUIICH.
Hanumure peaknuro nosrydeHus NponuieHa 1eruApUpOBaHUEM IIpOTIaHa.
Pu3nyecKue CBOMCTBA ITUICHA.

Hanmmnre ypaBHeHHE peakuuy N0JIMMEpPU3aLUU IIPOINAJICHA.

Hanmmmre kauecTBEHHYIO peaKLUIO Ha JBOMHYIO CBS3b

KOHTpOHBHBIG BOITPOCHI I10 TEMEC 4.

Hanumure QJICKTPOHHOC CTPOCHHUE AaTOMOB YIJICPOJda B aJIKaAUCHAX IIPU I[BOﬁHOﬁ CBA3H.

Hanummre ctpyktypubie popmyssl ankaaneHoB CaHe.

Hanummre ctpykrypuyto dopmyny 2-metui-1,4-nenraauena.

Hanummre ypaBHeHue peakuuu nonydenus 1,3-0ytaauena aeruapupoBaHnueM OyTaHa.
Hanummre ypaBHenue peakuuu 1,3 Oyraauena ¢ HCI.

KoHTpobHbIE BONIPOCHI 110 TEME 5:
Hamnummre 31eKTpOHHOE CTPOSHHE aTOMOB YIJIEPO/a B AIKUHAX IIPU TPOMHOM CBSI3H.

Hanummte ctpykrypabie popmynsr ankuaoB CsHe.

Ha3osute no cucreMarnueckod HOMEHKIIATYPE dTUIIU30IPONUIIALIETUIIEH.
Crnioco6 nosy4eHus alleTuiIeHa U3 MeTaHa (yCiIoBus).

dusnuecKkue CBOMCTBA alleTUIICHA.

Hanummre ypaBHeHHE peakliMM alleTUIEHA C HATPUEM.

Hanummre kauecTBEHHYIO pEaKIUIO Ha TPOMHYIO CBS3b.

KoHTponbHbIe Bonpock! Mo Teme 6:
Hanumure ctpoeHre HUKIONEHTaHA.
Hamnummre cTpoeHne UKIOreKCeHa.
N3006pa3ute CTpyKTypy HUKIOOKTaHA.

N3omepnst IMKIOATKAHOB.
IloHsATHE apOMATUYHOCTHU LIUKIIOB.
[IpaBuio 3aMenieHuss B apOMaTH4YECKOM SIIpe.

KoHTponbHbIE BOIPOCHI IO TEME 7:
Hanumure crpoenue 2,3-1uxiopneHTasa.

Hamummmre cTpykrypHbie hopmyisl nzomepoB CsHg Cl.

HazoBure no cucremaTnyeckoil HOMEHKIAType XJI0pOPOpM.

Cnoco0 mosy4eHusl raJoreHIPOU3BOIHBIX YIIIEBOIOPOAOB peakuuei nmpommieHa ¢ HCI.
dusnuecKkue cBOMCTBA XJIOPUCTOTO STHIIA.

Hammmure ypaBHeHHE peakiuu 2-xjaoprponana ¢ BogabM pactBopom NaOH.
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KoHTponbHbIE BOIPOCHI IO TEME &:
Hanummre ctpoeHue 2-nieHTaHoa.

Harmumure ctpykrypHbie popMyinsl nzoMepoB cnupTtoB CsHg OH.

Ha3zoBute 1o cucreMaTHuecKol HOMEHKJIATYPE STHIM300yTHIIKapOUHOI.

Crioco0 moy4eHust CIIUPTOB THPOJIM30M TaJIOTEHIIPOU3BOIHBIX YIIIEBOIOPOJIOB.
du3nuecKkue CBOMNCTBA ATHIOBOTO CIIUPTA.

Hanummre ypaBHEHHE peaKIMK dTaHOJIA C HATPHUEM.

KoHTpoibHbIe Bompock! 1o Teme 9:
Hanumwre ctpoenue 1,3-nponanauona.

Hanummumre crpykryphbie Gpopmysbsl nzomepoB CsHg (OH)2

HasoBwurte 10 CHCTEMAaTHYECKOW HOMEHKIJIATYPE MPOITUICHT KO,

Croco0 mosry4eHHss MHOTOATOMHHBIX CIIMPTOB B3aHMMOICHCTBUEM MPOIMMIICHA C BOJHBIM
pactBopoM KMnOa.

dusnueckre CBONCTBA STUICHIIIUKOJIS.

Hamummre ypaBHeHHE peaKMy STHICHIIUKOIS C HATPHEM.

Hamumire ypaBHeHHE Ka4eCTBEHHOW PEaKIui HA MHOTOATOMHBIC CITHPTHI.

Kontpoasnsie Bompock! mo teme 10:
Yro obpa3zyercs pu okucieHue anpaerunos? [IpuBectu mpumepsi.

Hanummre ctpykTypHbie popMysisl H30MepHBIX anbaeruaoB CsHioO.

Hanwummre ypaBHeHHE peaklluy MMOJTyUSHHs ajlbJIeru/a IeTuIpOBaHUEeM OyTHUIIOBOTO CITUPTa
(ycnoBus).

Hanummre ypaBHeHHe peakiuy MpomaHais ¢ TUAPOCYIb(OUTOM HATPHS.

KonTponbHble Bonpock! no teme 11:

CtpyKTypa KETOHOB

Homenknarypa keToHOB

N3omepusa keToHOB

MeTobl TOJTy4€HNsI KETOHOB

XapakTepHble peakluu KETOHOB.

OTiMuuTENBHBIE pEAaKLIMU KETOHOB OT aJIbJECTUI0B.

KoHnTponbHbIe Bonpock! o Teme 12:
Hanummre ctpoeHne MaciassHOW KMCIIOTBHI.

Hanwummre ctpykTypHble (opMyIbl H30MEPHBIX MpeaenbHbIxX kKuciaoT CsHip O
HazoBute no cuctemMarnyeckoil HOMEHKJIAType CTeapUHOBYIO KHUCIIOTY.

Crioco6 monmyueHust yKCYCHON KHCIIOTBI OKUCTIeHHeM OyTaHa (yCJIOBHS).

Pu3nyecKue CBOMCTBA MypaBbUHOMN KUCIOTHI.

Hanummre ypaBHeHHe peakliui YKCYCHOM KUCIIOTHI ¢ BOJHBIM pacTBOPOM KapOoHaTa
HaTpHUSL.

KoHnTponbHble Bonpocs! 1o Teme 13:
CrpykTypa HenpeaeabHble KapOOHOBBIE KUCIOTHI

Homenknarypa HenpeaenbHble KapOOHOBBIE KUCIOTHI
N3omepust HenipeenbHbIe KAPOOHOBBIE KUCIOTHI

MeTobI ONTy4eHUs HenpeeabHble KapOOHOBBIE KUCIOTHI
XapakTepHble peakluy HernpeelbHble KapOOHOBbBIE KUCIOTHI
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6. CaoiicTBa ¢ yyacTueM 000uX (YHKIIMOHATBHBIX TPYIII

KonTponbHble Bonpock! o Teme 14:
Knaccugukarus xupoB

CrtpoeHue XupoB

Bu bl :KUpHBIX KUCIOT
IIpencraBuTeny CI0KHBIX KUPOB
XUMHUYECKUE CBOMCTBA KUPOB
[Iporopkanue >KUpoB.

ok wnE

KonTponbHbie Bonpockl 1o Teme 15:

CrtpoeHue apoMaTHYECKUX YIIIEBOJOPOIOB
Homenknarypa npon3BoIHbIX O€H3051a

N3omepus npon3BoHBIX OeH3071a

Metompl OTyYEHUsI apOMATHYECKUX YTIIEBOIOPOI0B
[Tonmuuuknu4yeckre apoMaTH4ecKue COeAMHEHUS
Nuperuduxaius apeHoB

ok wnE

KonTposnbHbie Bompockl 1o Teme 16:

1. ®usnueckue cBOMCTBAa apOMATUYECKUX CIIUPTOB
2. XUMHYECKOE CBOMCTBA apOMATUYECKHUX CIIUPTOB
3.01/ebHbIE IPEICTABUTENN CITUPTOB

4. [IpencraBuTeny HENPeAEIbHBIX CIIUPTOB
5,0c00eHHOCTH apOMaTUYECKUX CITUPTOB
6,MeTtobl HHIEPHUKAIINN CITUPTOB

5. Meroguyeckue ykasaHus (1o BuaaM padoT, npeaycMOTPEHHBIX pado4eil mporpaMmMou
AUCHUTINHBI

CamocmosmenvHoe blnoaHenue 3a0anuti

3amaHus U yNpakKHEHUs I CaMOCTOATEIbHON pabOoThl MPEUMYIIECTBEHHO COAEpKaTcs B
y4eO0HO-METOIMYECKOM KOMIUIEKCE TUCHUIUIMHBI (METOIUYECKUX YKA3aHHSIX K CEMHUHAPCKUM
3aHATUSIM W METOJAMYECKHX YKa3aHHSIX IO CaMOCTOSTENbHOW pabore cTydaeHToB). Kpome ToroO,
3aIaHisl W YOPOKHEHUS MOTYT TMpejaratbCcsi TMpernojaBareisMud  Kadeapbl, BeAyIIUMU
ceMuHapckue 3aHsaTus. Ha nekuusx mpemnojaBaTend TakkKe AT 3aJaHus I CaMOCTOSITEIbHOU
paboTHI.

B pamkax camocTosITeNnbHOM pabOThI CTYICHTHI CAMH MOTYT IIpeJjIaraTh COOCTBEHHBIE TEMBbI
1 (hOpPMBI BBHITIOTHEHUS 3aJJaHUH.

Cnaua 3amaHusi TPOU3BOAMTCS MPENOJABATEN0, BEAYLIEMY CEMUHAPCKHUE 3aHATHS, B
YCTaHOBJICHHBIE UM CPOKH.

B cocraBe wMeTonMuecKMX YKa3aHUW K CEMHUHApPCKUM 3aHATUSIM TPETyCMOTPEHbI
PEKOMEHJIAIUM TI0 TIOJITOTOBKE K CEMUHAPCKOMY 3aHATHIO. [Ipu BBIMOTHEHUH pabOTHI CTYIEHTHI
MOT'YT MCHOJIb30BaTh HE TOJIbKO METOJMYECKHUE YKa3aHWs MO PEIICHUIO 3a7ad, HO U JpYyrue
MaTepuaibl yaeOHO-METOIMUECKOT0 KOMIUIEKCA.

Tpebosanus k oghopmaenuro 3a0anuti

3amanns MO CaMOCTOATENBbHOM paboTe MOJDKHBI OBITh O(OPMIIEHBI B COOTBETCTBHHU C
tpeboBanusimu ['OCT 7.32-91 (MCO 5966-82). CrpaHUIBI TEKCTa IOJKHBI COOTBETCTBOBATH
dopmaty A4 (210 x 297 Mm).

TekcT 3amaHUil JOMKEH OBITH BBIIOJIHEH HAa OJHOW CTOPOHE JIMCTAa C NPUMEHEHHUEM
KOMITBIOTEPHBIX YCTpOMCTB. [IpM HMCIONB30BaHMM MEPCOHATBHOTO KOMIIBIOTEPA PEKOMEHIYETCS
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ucnoib3oBatek cpeny Windows, penaktop Word. ITapameTpsl 1oKyMeHTa CleayIOUIHe: HHTEpBaAl —
1,5, xernp (pazmep) — 14, mpudt — Times New Roman. @yHKIus nepeHoca ciioB oOs3aTelbHa.
TekcT cnenyer medataTh, COOMIOAAS CIEAYIOIINE pa3Mepsl Mojei: geBoe - 30 MM, mpaBoe - 10 MM,
BepxHee - 20 MM, HIKHEE — 20 MM.

Hymepauus cTpaHull HauWHAETCA CO CTPAHUIIBI, COJAEpIKaIlIeH OrJaBJIeHHE pPadOThl,
MIPOU3BOJUTCS apaOCKUMU udpamMu B IPaBOM BEpXHEM YTy JucTa. TUTYNbHBIN JTUCT BKIIOYAETCS
B OOLIyI0O HyMepalnuio, HO HE HyMmepyercs. B NpHUIOKEHHAX CTpaHUIBI HE HYMEpPYIOTCA.
Wnmoctpanuy, cxembl, Trpadukd, TaONUIbI, pPacHoOJIOKEHHbIE Ha OTIENbHBIX CTpaHUIAX,
BKJIIOYAIOTCS B OOIIYIO HyMEpAIHIO CTPAHUII.

TexcT OCHOBHON 4YacTh pabOThl MOXET MOJAPA3AENAThCS Ha pa3felibl M IOoJpa3zielbl.
Kaxnpiii pasaen cienyer HauMHATh ¢ HOBOWM cTaHuLbl. Pa3gensl U moapasfelnbl T0JKHBI UMETh
HAaUMEHOBAHME - 3aroJIOBKH, B KOTOPBIX KpPATKO OTPa)KaeTCsi OCHOBHOE COJEpXaHHE TEKCTa.
3aroJoBKH pa3leNOB MUIIYTCS CHUMMETPUYHO TEKCTY IMPOINUCHBIMHU (3arjaBHBIMH) OyKBaMU U
BBIICTISIIOTCSA KUPHBIM HIpU(TOM. 3arojloOBKM MOAPA3JENOB MUINYTCA ¢ ab3ala CTPOYHBIMU
OyKkBaMH, KpoMe TIepBO — MPOMUCHON M TaKKe BBIICISIOTCS KUPHBIM mpudrom. CokpameHHoe
HamucaHUe CIIOB B 3arojioBkax He jaomyckaercs. [lepeHochl ClIOB B 3arojloOBKax HE JOIMYCKArOTCS.
Touky B KOHILIE 3aroJIoBKa HE CTaBsT. ECIIM 3arojloBOK COCTOUT U3 JIBYX M 0oJiee IpeIoxKEHHUH, UX
pasznenaoT Toukod. I[lomuepkuBaHMe 3arojlOBKOB HE JOMycKaeTrcs. PaccrosHue Mexay
3aroJIoBKaMu paszena (moapasjena) U MOCISAYIOIMUM TEKCTOM JIOJDKHO OBITh PAaBHO OJMHAPHOMY
MexXCcTpouHOMY HUHTepBaiy (10 MM), a paccTosiHHE MEXIY 3aroJIOBKOM IOApasjiena U MociIeaHeH
CTPOKOH MPEABIAYIIETO TEKCTa — 2-M OJJUHAPHBIM MEKCTPOYHBIM HHTEepBaiam (15 Mm).

B Tekcte He MOMKHO OBITH PUCYHKOB M TaOiuIl 0€3 CChbUIOK HAa HUX. PUCYHKHM W TaOIHIIBI
pacnosararoTcs B TEKCTE€ Cpa3y MOCJIE CCbUIOK HAa HUX. PUCYHKM OJIKHBI MUMETh MOSICHSIOIIYIO
HAAMKNCh — HAa3BaHUE PUCYHKA, KOTOpas MoMemiaercs moj HuUM. PucyHku o0o3HadaroTCs CIOBOM
«Puc». Touka B KOHIIE Ha3BaHUS HE CTAaBUTCS. PUCYHKM cllenyeT HyMepOBaTh MOCJIEIOBATEIBLHO
apabckuMu U pamMu B CKBO3HOM TOPSAJIKE B MIpejienax Bceil paboThI.

[Mu¢poBoit MaTepuan 1enecoodpa3sHo opopMisTh B Buae Tabmuipl. Kaxnpas tabnuma
JI0JKHA UMETh 3ar0JIOBOK, KOTOPBIH JJOKEH ObITh KPATKUM U OTpa)aTh COJAEPKUMOE TaOIHUIIbI.

Han nHas3Banuwem crmpaBa numiercs cinoBo «Tabnuia» ¢ NOpSAKOBBIM HOMEPOM apaOCKUMU
nudpaMu B CKBO3HOM IMOpsJKE B Ipeaenax Bcedl paOoTbl. TemaTHueckuil 3arojioBOK MHIIYT
CTPOYHBIMH OYKBaMH, KpOME NEPBOM MPOMUCHON. B KOHIIE 3arojoBka TOYKy HE CTaBsAT. Tabmuiry
ClleyeT pa3MellaTh TakK, YTOObl €€ MOXHO ObUIO YHMTaTh 0e3 MOBOPOTa PAaOOTHI WIIHM K€ C
MIOBOPOTOM IO 4YacoBoil cTpenke. Tabmuiy ¢ OOJNBIIMM KOJMYECTBOM CTPOK JIOMYyCKaeTcs
NEPEeHOCUTh Ha Jpyryto crpanuny. [Ipu nepeHoce TabauIbl, Ha claeIyOLEe CTpaHUIe TOBTOPSIOT
ee miankKy W Haja Heill momemaroT Haanuchk «lIpopomkeHue Tabn.» ¢ ykazanuem Homepa. Ecimu
[Ianka TaOMUIBl T'POMO37Kas, TO BMECTO HEe C IEepEeHECeHHOW YacTh B OTIEJIBHOM CTpOKe
MoMenIarT Homep rpad.

[Tpunoxenne odopmisieTcss Kak MpoI0JKEHUE OCHOBHOM YacTH 3a/laHus, paciojlaraercs B
MOpSAJIKE TMOSBJICHHUSI CChUIOK B TekcTe. Kaknoe mnpuiokeHHe TOJDKHO HAaYMHATHCS C HOBOM
CTpaHUIBI U UMETh COJIepP KAaTeIbHBIA 3ar0JIOBOK, HANle€YaTaHHBIA KUPHBIM Mpudrom. B mpaBom
BEPXHEM yIJy IO/ 3arojioBKOM IPONUCHBIMU OykBamH TmeyaTtaercs cioBo «lIpunoxenue».
Hywmepanus pazzienoB, MyHKTOB, TaOJIUI] B K&KIOM MPUIIOKEHUH CBOSI.

6. MeToauyeckne yKka3aHusi 10 MOATOTOBKe K IK3aMeHY
DK3aMeH BO 2 CEMECTPE.

Bonpocs! 11 mpoBepku ypoBHSI 00y4E€HHOCTH

=

3HaTh BBenenue, Teoprsi XUMUYECKOTO CTPOCHUS OPTAaHUYECKUX COCTMHEHUM.
2. BzauMHO BIMSHHE aTOMOB B MOJEKyJaX OPraHUYECKHX COCIUHEHUH,
XapaKTePHUCTUKA OCHOBHBIX PEAKIIUA B OPTaHUYECKON XUMUH.

3. Krnaccudukanus opraHuuecKkux COeTuHEHNH.

47



YmeTs
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0.
11.
12.
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14.
15.
16.
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19.
20.
. CnocoOpbl oJTy4eHUs TaJOreHIIPOU3BOAHBIX YIIIEBOIOPOJIOB.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

AnkaHsbl, cTpoeHue, oomas Gopmya.
N3omepust, HOMEHKIAaTypa alKaHOB.
CriocoObl MOTy4eHUSs ATKAHOB.
XUMHUYECKUE CBOMCTBA aJIKaHOB.
AnkeHsbl, cTpoeHue, oomas hopmyia.
W3omepust, HOMEHKIATypa alKeHOB.
CriocoOblI MOTy4eHUs ATKEHOB.
XUMHUYECKUE CBOMCTBA aJIKEHOB.
AnKangueHsl, cTpoeHue, oomias popmya.
H3omepusi, HOMEHKIIATypa aJIKaJIueHOB.
Crioco0bI MOTy4eHHUs ATKaIUCHOB.
XUMHYECKHE CBOMCTBA alIKaJUEHOB.
AJKUHBI, CTpOeHue, 00mas hopmyia.
H3omepusi, HOMEHKJIATypa aJIKUHOB.
CriocoObI MOTy9YeHUS aJTKUHOB.
XUMHUYECKUE CBOWCTBA ATKUHOB.
["anmoreHnpoOn3BOIHBIC YTIIEBOOPOIOB, H30MEPHs, HOMEHKIIATYpa.

XHUMHUYECKHE CBOMCTBA TAJIOT€HIIPOU3BOIHBIX.

CrmpTsl, o6mias popmyna, H30MepHsl.

Homenknarypa cniupToB u criocoObl MOTYYESHHUSL.

XHUMHUYECKUE CBOWCTBA CIIUPTOB.

MHoOroaToMHbI€ COUPTHI, IPOCThIE 3(PUPBI, HOMEHKIIATYpa.
CriocoObl 1oJTy4eHUs MHOTOaTOMHBIX CIIMPTOB U MPOCTHIX 3(UPOB.
XHUMHYECKHE CBOMCTBA MHOTOATOMHBIX CIIUPTOB.

ATNpIeruipl ¥ KETOHBI, CTPOCHHE, 0011as popmyia.

N30oMepust, HOMEHKIATypa albIErHI0B U KETOHOB.

CnocoObI MoTy4YeHus albJACTUIOB U KETOHOB.

XVMMHYECKNE CBOWCTBA aJIbJIETHI0B U KETOHOB.

Kap6oHOBBIE KHCTIOTHI, CTPOEHUE, HOMEHKJIATYpa.

Crioco6bI nostyyeHust KapOOHOBBIX KUCIIOT.

XUMHYEeCKHE CBOWCTBAa KAPOOHOBBIX KUCIIOT.

HenpenenbHble KapOOHOBBIE KMCIOThI, HOMEHKIIATYpa, MOJTy4YeHHE.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB HEMPEIEIbHBIX KAPOOHOBBIX KHUCIIOT.
JKupsl ux cTpoeHue, HOMEHKIATypa.

CnocoObl oTy4eHus KUPOB.

XUMHUUYECKUE CBOWCTBA KUPOB.

[{uknoankaHbl, HOMEHKJIATypa, H30MEpHSI.

W cTOYHMKH U CTIOCOOBI MOTYYEHUS [IUKIIOATKAHOB.

®u3nYeCKue CBOMCTBA UKJIOAIKAHOB.

XVMMHYECKNE CBOWCTBA IUKJIOAIKAHOB.

ApomaTtudecKkue yriieBoJA0pO/Ibl, TOMOJIOTUYECKUH PsiJl, CTPOCHHUE,
Homenxknarypa, nzomepust apoMaTH4eCKUX YIiI€BOIOPOAOB.
HcTouHuky U ciocoObl MOTYYEHHsI apOMaTUYECKUX YTIIEBOIOPOIOB.
Pu3nyecKkue CBOWCTBAa apOMaTUYECKHUX YIIIEBOJOPO/IOB.
XUMHUYECKUE CBOMCTBA apOMAaTUYECKUX YIIIE€BOIOPOIOB.
Crioco6bI nostyyeHust apoMaTUYECKUX aMHHOB.

Cnoco0wI omy4yeHus: (HeHOOB.

duznyeckue CBOWCTBAa apOMaTHYECKUX aMUHOB.

®dusnyeckue CBOMCTBa (hEHOOB.

XHUMHUYECKUE CBOMCTBA aPOMATUYECKUX AMUHOB.
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34. Xumuueckue CBOWCTBa (DEHOJIOB.

PexoMeHayemasi TUTEPATYpPa H HHTEPHET - PeCypChl:
OcHoBHas1 IuTepaTypa:

1. KOposckas M.A. OCHOBBI OpraHMYECKOW XUMHUHU [DJIEKTPOHHBIA pecypc|: yaeOHoe mocodue/
KOpogrckas M.A., Kypkun A.B.— DnektpoH. TekcroBbie nanubie.— M.: BUHOM. Jlaboparopus
3HaHui, 2015.— 237 c.

2. Haiinenko E.C. Opranndeckas xuMus [ DJIEKTPOHHBIN pecypc]: yaeOHoe nocobue/ Haitnenko

E.C.— DnextpoH. TekcToBble JaHHbIe.— HoBocnbupck: HoBocubupckuii rocy1apcTBEHHbBIN
TeXHU4YecKuil ynusepcutet, 2014.— 91 c.
JlonoHUTEILHAS JIUTEpPaTypa:

1. 3axapoBa, O.M. Opranuueckast xumusi: OCHOBBI Kypca : yuebHoe nocooue / O.M. 3axapona,
N.N. TlectoBa; MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit @enepanuu, OenepaibHoe
rocyapCcTBEHHOE 010/ IKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO MPOPECCHOHAIBHOTO
oOpazoBanus «Hmkeropoackuii rocyapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBI YHUBEPCUTETY. -
H. Hosropoxn: HHI'ACY, 2014. - 89 c.

2. Oprannyeckasi XuMus: pakTukyM / HoBocuOupckuii rocy1apcTBeHHbIN arpapHblii YHUBEPCUTET;
coct. T.W. bokosa, H.A. Kycakuna, 11.B. Bacunsiosa. - HoBocubupck: UL «3050T0i1 K0s10C»,
2014. - 140 c.

4. ITonkoB, B. A. O6mas xumus. bruodusndeckas xumus. XuMusi OMOTEHHBIX 3JIEMEHTOB: YICOHUK
st By30B / B.A. [Tonikos, FO.A. Epmios, A.C. bepnsuaa: mox pen. FO.A. Epmosa. - 9-e uzn. - M. :
HOpaiit, 2012. - 560 c.

5. bepesun, b. JI. Opranudeckas xumus : yue0. mocodue mis 6akanaspos / b.J1. bepesun, /1.b.
Bbepesun. - 2-e u3z. - M. : FOpaiit, 2012. - 768 c.

HNurepHeT-pecypcenl:

1.www.ldbncstu.

2.Foliant.ru

3. http://biblioclub.ru

4. window.edu.ru

5. www.ict.edu.ru
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