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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-6  CmocobGeH  WCMOib30BaTh  OCHOBHBIE  3aKOHOMEPHOCTH  XMMHUYECKOM  HAayKH |
(byHIaMeHTalbHbIE XUMUYECKHE TIOHATHS MTPU PEIIEHUH KOHKPETHBIX MPON3BOJICTBEHHBIX 3aa4

1.2 Tumer 3aga4 mpodecCUOHATBLHOMN JEATeIbHOCTH, K KOTOPBIM TOTOBSITCS 00yJaronuecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JIucuuiuiiHa OpUEHTHpPOBAaHA HA TMOATOTOBKY OOydYamomuxcsi K MpoeCcCHOHAIbHOM
HesITeNbHOCTH B cdepax: 26 XuMHYECKOe, XMMHKO-TEXHOJOIMYECKOe IPOU3BOACTBO (B cdepe
ONITUMH3AIMU CYIIECTBYIOIIMX U Pa3padOTKH HOBBIX TEXHOJIOTUH, METOJIOB M METOJIUK MOTYyYCHHS U
aHamu3a MPOAYKLUH, B cpepe KOHTPOIIS KauyecTBa ChIPbs, MONy(paOpUKaTOB M TOTOBOM MPOAYKIIUH,

B c(epe macnopruzauuu U ceptuduranuu nponykuun), 40 CkBo3HbIE BUABI MpodeccroHaTHLHON
NESTeIbHOCTH B TPOMBIIUIEHHOCTH (B cdepe HayYHOTEXHHYECKHUX, OIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK M BHEAPEHUS XMUMUYECKOW MPOAYKLUMHU PA3TUYHOTO Ha3HAUCHUs, B cepe METPOIOTHH
CepTU(UKALNU 1 TEXHUIECKOTO KOHTPOJISI Ka4eCTBA MPOILYKIIHH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(yHKIMH / TPYAOBBIC

Kon n HammenoBaHue
xommerennuu GIOC

nin

BO, HeoOxonumoit s

(dbopmupoBaHHS WuankaTopsl JOCTHXKEHHS KOMIICTSHITHN
npoheccHoHalbHbIC

., TPYZOBOTO MU

nercTBus (Tipu
mpodhecCHOHAIbHOTO
HATIAH .
JCHCTBHSI

npodcraHaapra)

- B/02.6 IIpoBenenue

[1IK-6 Crocoben

BJ'Ia}.'[CCT HaBbIKaMH XUMHWYCCKOI'0 OKCIICPUMCHTA,

pa60T oo 06pa6OTK6 nu HCII0JIB30BaTh OCHOBHBIMH CHHTCTUYCCKHUMU u
AHAJIN3y OCHOBHBIC AHAJIUTUYCCKUMH METOJaMU NOoJIy4CHUs u
Hay‘lHO—TGXHI/I‘IeCKOﬁ 3aKOHOMCPHOCTHU HUCCICAOBaHUA XUMHWUYCCKUX BCHICCTB U peaKL[HfI;
I/IH(I)OpMaI_II/II/I nu XHMUYCCKOH HAayK1 U MNpeaACTaBIIATH OCHOBHBIC XHUMHUYCCKHUEC,
PE3YIbTAaTOB (bYHﬂaMCHTaHLHBIe (1)H3PI‘I€CKI/IC u TCXHHUYCCKHEC ACIICKThI
I/ICCJ'IC,Z[OBaHI/Iﬁ XUMHUYCCKUC ITOHATHA XUMUYCCKOI0O MPOMBIINUICHHOIO IPOU3BOACTBA C

MIpY pEILICHUN
KOHKPETHBIX
MIPOU3BOACTBEHHBIX
3a1a4

YUYCTOM CBIPLCBBIX U SHCPICTUUCCKUX 3aTpar AJid
MMPOU3BOACTB OPTaHUYCCKOI0 CUHTC3a

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC

KOMIIETEHIINN:

[IK-6 CrocobeH HMcmoian30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKOW HAyKH M

dbyHIaMEHTaTbHBIC

XHUMHUYCCKHE
IMPONU3BOACTBCHHBIX 3a1a4

IOHATHA

Ne Hanmenosanue dopma
n/m JIMCITUILINH, o0yueHus
OTIPEICIISIFOITIX OvyHag
MEXIUCITUTUIAHAD (cemectp)
HBIC CBSI3U 51617
1 [Bricokomonexyssip +
HBIE COCTUHEHUS

IpU  pelIeHUu

KOHKPCTHBIX




2 |Hanomarepuainose +
JICHHE

3 |Opranndeckuii +
CUHTE3

4 | TexHonmornueckas +
MPaKTHKA

5 |Ou3nueckue +
METOIBI
HCCIIEIOBAHUSI

6 | Xumunueckast +
TEXHOJIOTUSI

2. MecTo mucuuiuiaabl B cTpykrype OII 0akasaBpuara:

HucuunnnHa «XUMHYECKass TEXHOJOTHsS OpPraHWYeCKUX BEIIEeCTB» OTHOCUTCA K  4YacTH,
(dbopMupyemoii yaacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUH, yueOHoro tuiana OIl mo HampaBieHHIO
noarorosku 04.03.01 - Xumus.

HI/ICHI/IHHI/IHEL «XuUMHYecKas TEXHOJIOTHS OPraHM4Y€CKHUX BCIICCTB» U3Yy4acTCA B 7 CEMECTPC.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboThI (Bcecr)glj;:;OB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 86
Jlexmm (Jlextmm) 52
JlaGoparopnsie (J1ab. pab.) 34
CamocrostensHas padota (CP) 22
3auer -

3.2.Conepxanue Kypca:

No Haszpanue By yuebnoii | @opmbl TEKyIIero
TEeMBI pasnena/TeMbl paboTHI, yac. KOHTPOJIS
Jlex |JIa6 | CP
Uy | .
pab
O[O0 ]|O
7 cemecTp
1 CrIpbe u o01IHe Ompoc;
METOJIbI nabopaTtopHas
MOy YCHUS 6 | 4|2 pabora
OpraHMYeCKHUX
BELIECTB
2 CynbsupoBanue Ompoc;
OpraHUYeCKHUX 6 | 4|2 nabopaTopHas
COEIMHEHNI pabora
3 HutpoBanue n Omnpoc;
HUTPO3HPOBAHHE 61 a2 naboparopHas
OpPraHUYECKHUX pabota
COEIMHEHUI




I'anorenupoBaHue Omnpoc;
naboparopHas
pabora
Boccranosnenue Ompoc;
HUTPO- U nabopaTtopHas
HUTPO30COETUHEHU pabora;
178 KonTtponbHas
pabora
3amenienue Ompoc;
Cynb(hOTPyIIBI U nabopaTtopHas
rajoreHOB pabora
B3aumnbie Ormpoc
MIpEeBpALCHUS
aMUHO- U
THJIPOKCUCOEINHEH
ui
ANKUIpPOBaHUE U Omnpoc;
alWIIMPOBaHNE naboparopHas
pabora
Peaknuu Ompoc;
OKHCJICHUS nabopaTtopHas
6 | 6 | 4 pabora;
KonTtponbHas
pabora

Tema 1. Cpipbe 1 0011He MeTOABI MOJy4eHHs opranndeckux Bemects (ITK-6)

Jlexknus.
OCHOBHBIE HMCTOYHHKH YIJICBOJIOPOJHOTO ChIpbsS W TpeOOBaHMs, MpPEIbIBISEMBIE K HEMY.
HedrenmepepaboTka Kkak chippeBas 0aza TMONYYCHHS OCHOBHBIX HCXOMIHBIX BEIIECTB  JUIS
OpPraHUYECKOro CHHTE3A.
OcCHOBHbIE XMMHMYECKHE IPOIIECCHl, MCMHOIb3yeMble B OPraHMYECKOM CHHTE3€ (raJlor€éHHpOBaHUE,
cynb(upoBaHHe, HUTPOBAHUE, HUTPO3UPOBAHUE, OKUCJIEHHE, BOCCTAHOBJIEHHUE, THAPUPOBAHUE,
NEeTUPUPOBAHNE, ANKIWINPOBAHNE, apUINPOBaHHUE, THAPOIN3, TUApATAIUS, IeTHApaTallns,
sTepudUKanms, auuINpOBaHUE, KOHACHCAIUS 10 THAPOKCHIBHBIM TPYIaM, CHHTE3bl Ha OCHOBE
OKCHJA YIIepoaa).
Baxxueiinme npoayKThl OpraHMYECKOro CHHTe3a U 00acTu ux npumMeHenusi. O0beMbl MPOU3BOACTBA
BOXHEHIINX XUMHUYECKUX BemecTB B Poccum u 3a pyOeKOM, NEpPCIEKTHUBHI PACHIMPEHUS HX
MPOM3BOJCTBA M MPHUMEHEHHs. JKOJOTMYECKUE AaCHEKThl IPOMU3BOACTBA OCHOBHBIX IPOJYKTOB
OpPraHUYeCKOro CHHTE3a, XUMHU3AINMH HE(PTSIHON U ra30BOM MPOMBIIIIICHHOCTH.

JlaboparopHbie padoThbI.
JlaGopaTtopHbie 3aHATHS.
Ounctka (hpakuuii )KUIKAX TPOILYKTOB MAPOTH3a
[lenb pabOThI: MPOBECTH OUUCTKY TUIUKIIONEHTaIUEeHCOoAEpKael GpaKIMi OT CMOJIHUCTHIX
COEIUHEHHH U MPOAYKTOB OKHCIICHUSI.
PeakTuBbl: Gpakius )KUIKUX TPOTYKTOB MUPOIH3a OEH3UHA.
Ob6opynoBanue: Koada KpyTIIOMOHHAS, XOJIOIWIHHHUK MPSIMOH, HacaaKa AJisl IEPETOHKH, aJUIOHXK,
TEPMOMETD, TPUEMHHUKH, CTAKaH XUMHYECKHMA, IWIHHIP, BECHI.
IIpoBenenue omnbiTa:
[Ipexx e ueM mpecTynuTh HETOCPEICTBEHHO K pa3roHKe, HEOOXOIUMO B3BECUThH KPYIVIOJOHHYIO
KOJIOY ISl IEPErOHKU M MPOHYMEPOBAaHHBIX MPUEMHHUKOB. [locie B ko0y, MOMENaoT HCCleayeMyIo
(bpaxkuio KUIKUX IPOAYKTOB MUPOIHM3a U MOCTENIEHHO HArpeBaloT COAEPKUMOE KOJIObI.



B npuemunk Ne 1 cobuparoT KOMIOHEHTHI (ppakuuu, kotopsle BeikumnatoT 10 130 °C. B nuanazone
temneparyp 130—-180 °C B npuemuuk Ne 2 cobupatoT neneByro (ppaxiuio. [Io okoHUaHUM NTEPETOHKU
U3MEPAIOT MacCy BBIICTICHHBIX (Ppakiuii 1 KyOOBOr0 OCTaTKa, COCTABISIOT MaTepHalIbHBIN OaaHc
npoliecca U HIASHTH(PULIUPYIOT COCTaB IIeNIeBOM ()paKIMK Ha ra30BOM XpomaTorpade.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. HazoBuTe HCTOYHUKH IMPUPOAHOTO MHOTOTOHHAKHOT'O CBhIPbA IJI1 ITPOMBIIIIJICHHOCTH OCHOBHOI'O
OpPraHu4€CKoOro u He(i)TCXI/IMI/I‘IGCKOFO CHHTE3a.

2. [lepeuncnure 0CHOBHbIE TEHJCHIIMH PA3BUTHS OTPACIIH OPraHUYECKOTO CUHTE3a.

Tema 2. Cyab¢pupoBanue oprannyeckux coennnenni (ITK-6)

Jlekumus.
Lenun BBeneHus cyiaborpynmsl B opraHudyeckue coeauHeHus. OOmas cxema mpoliecca
cynbupoBanus. Cynbdupytonie areHtbl. MexaHusM peakuuu cyinb(upoBanus. BrusHue
pa3nuuHbIX (AaKTOPOB Ha MpoIecc Cyab(UpOoBaHUs (KOHIIEHTpAIUS KUCIOTHI, TEMIIepaTypa, BpeMs
peaKIm).
3HaueHWe KOHIIEHTpAIMU OTpabOTaHHOW KHUCTOTH («m-cyiabhupoBaHus»). CynbhupoBaHHE B
MPUCYTCTBUM KaTayin3aropoB. OcHOBHbIE crnocoObl cynbdupoBanus. CynbdupoBaHue B KUIKOU
(daze cepHort kucimorod wim oneymoM. CynbdupoBaHue Ta3000pa3HBIM CEPHBIM AHTHUIAPHIIOM.
CynbpupoBanue B Tmapax, TEXHOJOTHYECKHE U SKOHOMHUYECKHE MPEUMYIIECTBA 3TOTO METOJA.
CynbpupoBaHue aMHUHOB METOJOM  «3aleKaHus». MeToAbl  BBIACIEHUS  CYJIb(OKUCIOT:
BbICANIMBaHMUE, W3BECTKOBaHUE. Paznenenune u3oMmepHbIX  cyiabdokucnor. CynbupoBaHue
BaXHEHMIIINX apOMaTHUECKUX COeIMHEHUI: OeH30I1a, TOIyosa, HUTPOOeH301a, aHWINHA, HadTaIluHA U
€ro NMPOU3BOJHBIX, AHTPAXUHOH

JlaGopaTopHbie padoThbI.
[Tony4yeHnue n-Toryoncynb(OKUCIOTHI
ens paboTer: M3yueHnue peaknuu Cyab()upoBaHUs TOTyOsIa CEPHON KHCIIOTOMU, BBIACIICHHUE

N-TOJIyOJICYAb(OKUCIIOTHI, OIpeelIeHUe TEMIIEPATyphl IUIaBIEHUS, KUCIOTHOTO YHCia U
COCTaBJIEHHE MaTepHUabHOTO OanaHca OMbITa.

Peakrtussl: Tonmyon (46,1 r), cepHast kucioTa koHIEHTpupoBaHHas (13,3 r), consHas kuciaora
koHIIeHTpUpoBaHHast (120 mu), ruapokcun kamus (30 1)

OO6opynoBaHue: MEKTPOILTUTKA, OaHs, KPyIJIOAOHHAs Koliba, TepMoMeTp, Hacazaka [Juna-Crapka,
MeIaiKa, XOJOAUIbHHUK.

IIpoBenenue omnsbiTa:

Cynbs(upoBaHue TOIyoJIa CEPHOM KUCIOTON BEAYT HA yCTAHOBKE, CXeMa KOTOPOU MPUBECHA Ha
pucyHke 6. [lepen HauanoM ombITa MPOBEPSIIOT IPABUIBHOCTh COOPKU M T€PMETUYHOCTH BCEX
COCTMHEHHM YCTaHOBKH. YOEKIAIOTCs B HAJC)KHON paboTe MEIIaJIKH.

Baxxno! OnbIT IpoBOAAT B PE3MHOBBIX MEpUYATKAX U 3AIMUTHBIX OYKaX MPU COOTIONECHUH MTPABUI
paboThI ¢ arpecCUBHBIMHU BelllecTBaMu!

B peakrop, moMeIieHHbIN B IECOUHYIO 0aHI0, OCTOPOXKHO 3arpyxarot 46,1 r tonyona u 13,3 ¢
KOHIIEHTPUPOBAHHOM CEPHOI KHCIIOTHI. YCTaHABIMBAIOT TEPMOMETP, BKIIIOUAIOT OOPATHBIH
XOJIOMWJIBHUK, MEIIAJIKY U 3JIEKTPOIUIUTKY. PEaKIMOHHYI0 MaccCy HarpeBaroT IpU SHEPIUUHOM
NIEPEMEILLIMBAHUH 10 YMEPEHHOTO KUIEeHHsI. ONBIT MPOAOJIKAIOT 10 NPEKPAIEHHsI OTTOHKH BOABI B
Hacaaky /luna-Crapka, IpruMepHOE BpeMsl peaKlIM{ Ha Maccy 3arpy’KEHHOIO ChIPbsl COCTABIAET 5 4.

[Tocne BbIIEIEHHS MAKCUMAJIbHO BO3MOKHOTO KOJIMYECTBA BOJABI PEAKIIMOHHYIO MacCy OXJIaKIaloT
JI0 KOMHATHOM TeMITepaTyphl, TOOABISIOT TUCTHITMPOBAHHON BO/BI (3 MII). BhImaBmime KpucTaibl
N-TOIYOJICYIb()OKHUCIOTH OTHUIBTPOBLIBAIOT ¢ ToMONbl0 (ribTpa [llorra. [To60uHO
00pa3oBaBIIasICs O-TOMYOJICYIb(POKUCIOTA yAATSIETCS ¢ (PUITBTPATOM.



BrieneHHbIe KpUCTaUIbl N-TOXYOICYAb(POKUCIOTH MOABEPraloT O4ucTKe. [ 3T0ro nx
pacTBopstOT B 20 MJI Topsiueii BOJbI, OXJIAXKAAOT JO KOMHATHON TeMIepaTypsl, NpuiIuBatoT 50 M
KOHIICHTPUPOBAHHOMW COJISTHOM KUCIIOTH M OXJIKIAIOT Ha JIeNsTHOM OaHe. Brimapmivie KpucTaibl
OT/IEJISIFOT HAa BOPOHKE CO CTEKJISIHHBIM (DMIIBTPOM U TIPOMBIBAIOT XOJIOAHOM KOHLIEHTPUPOBAaHHOM
COISIHOM KucnoToi B o6beme 10 mit. Ounctky npoBonst aBaxbl. [locne Bropoii ouncTku
KPHUCTAJUIbI XOPOILIO OT)KUMAIOT Ha (PUIIBTPE C IOMOIIBIO CTEKIITHHOM MPOOKH, MEPEHOCST B
IIPEIBAPUTEILHO B3BELICHHYIO YallIKy M CyIIaT B 3KCUKATOpPE HaJ TBEPIBIM FMAPOKCHIIOM KaJlus 10
MMOCTOSIHHOW MacChlI.

ITocne cymku onpenessoT Maccy OJy4eHHOTO IIPOAYKTa, €r0 TEMIIEPATYPY IUIABJICHUS U
COCTaBJISIIOT MaTepUajbHBIN OanaHC SKCIIEPUMEHTA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. OxapakTepu3yiTe CBOMCTBA KW CYJIb(OHATOB.
2. [lepeuncnurte MeToAbI Cyab(GUPOBaHUS OEH30M1a, JaiiTe UM KPATKyIO XapaKTePUCTHUKY.
3. VYkaxuTe JOCTOMHCTBA M HEJIOCTATKU aKWIapuicylibdonaroB. Kak 3aBucst
MMOBEPXHOCTHO-aKTUBHBIE CBOMCTBA IAHHBIX COCMHEHUI OT UX CTPOCHHUS?
4. YKaXuTe OCHOBHBIC 3aKOHOMEPHOCTH PEAKIINI CYJIb(POXTIOPUPOBAHMS B CYIb(POOKHUCICHHUS.
[IpuBeanTe MexaHU3M peakiui

Tema 3. HutpoBanue u HUTpO3upoBaHue opranndeckux coequHenuii (I1IK-6)

Jlexknus.
OOmme cBefeHMsT W CXeMa Ipoliecca HUTpoBaHusA. Hurtpyromme areHTbl. MexaHH3M peakuuu
HUTPOBaHUS. BiusHue pa3nuuHbIX (DaKTOPOB HA MPOILECC HUTPOBAHUS (TeMmeparypa, Bpems
peakium, Xapakrep cyOcTpara, XapakTep HHUTpPYIOIIEro areHra, karaiau3aropbl). COOTHOIIEHHE
peareHTOB B peakiuu HUTpoBaHus. [loOouHble mpouecchl Npu HUTpoBaHWU. Hutposanue
yreBoaopooB. CriocoObl pasfesieHus] U30MEPHBIX HUTPOCOCAMHEHUH W MX ouncTka. HutpoBanue
XJIOPIIPOU3BOAHBIX M pa3felieHue MpoAyKTOB peakuuu. HurtpoBanue amumHoB. Hurtposanue
CyNb(OKHCIOT U BBIACICHHE HUTPOCYIb(OKUCIOT. TEeXHONOTUs KPUCTAJUIM3ALUHU, Pa3rOHKH H
OYMCTKH HUTpocoeauHeHU. OCHOBHBIE cmocoObl HHUTpoBaHUs. [lomyueHne IUHMTPOOEH3O0IA,
HUTPOTOJYOJIOB, JAMHUTPOXJIOPOCH30/1a, HHUTPOCYALPOKUCIOT HadTanuHa. HwurtpoBaHue BOmHOMN
a30THOW KHCJOTOM THpeHa, 3(QUPOB TUAPOXUHOHA. MeTonbl KOHTpOJS TMPOMU3BOACTBA U
XapaKTepUCTUKa MpoAyKToB. Cxema peakuuud HUTpo3upoBaHusa. HurtposupoBanue ¢GEHONOB U
aMUHOB. MexaHU3M HHUTPO3UPOBAHUS BTOPUYHBIX U TPETUUYHBIX KUPHO-apPOMATUYECKUX AMHUHOB.
XapakTepHbIE CBOMCTBA HUTPO30COCINHEHUN U UX IIPUMEHEHUE

JlaboparopHbie padoThbI.
Cunte3 HUTpOOEH301a
Lenpb pabotsl: M3yueHne peakuu HUTPOBAHUS, CHHTE3 HUTPOOEH30J1a M OTPENICIICHUE BBIX0a
IIPOAYKTA.
PeaktuBsr: ben3zon (d 0,879) 7,8r (9 mu; 0,1 monb), azotHas kucnora (d 1,4) 10 ma (0,14 monb),
cepnas kucnorta koHil. (d 1,84) 13 mu (0,225 monb)
[IpoBenenue onmira:



PaboTy BBINONHAIOT B BHITSDKHOM IIKa(y B 3alIUTHBIX OYKAaX M PE3MHOBBIX Mepuarkax. B
KPYTJIOJOHHYIO KO0y 00beMoM 250 Mt moMemaroT 13 M1 KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI U
MOCTENIEHHO MPH MEPEMEIIMBAHNY U OXJIAXKICHUH J00aBIsoT 10 MII KOHIEHTPUPOBAHHOM a30THOM
KucoTHI. [locie oxaxxJeHns CMecH 10 KOMHATHON TeMIIEpaTypbl K KOJIOe MPUCOETUHSIOT
0OpaTHBII BO3AYIIHBIM XOJOAMIBHUK ((opiirocc). 3aTreM NpuOaBIsaIoT yepes (Goprurocce
HEOONBIIMMU TTOPUUSAMHU IIPH CHIIBHOM BCTpAxuBaHuU (1) 9mi 6eH3o0ma, ciiess 3a TeM, YTOObI
teMieparypa He npesbimana 50-600C. Eciu Temneparypa MoJHUMAETCS BBILIE YKa3aHHOM, TO
nobaBneHne OEH30J1a BPEMEHHO MPEKPaIaloT U OXJIaXIal0T KoJa0y mpoTtoyHoit Bopoil. [Tocne
npubasneHust Bcero OeH3ona koaly HarpesatoT 30 MuUHYT Ha BoAsHOU OaHe npu Temneparype 600C,
MIEPUONYECKH SHEPTUYHO TEPEMEIINBAS KUAKOCTh. PEaKIIMOHHYIO CMECh IEPETUBAIOT B
MOJTYJIUTPOBYIO KOJIOy, coaeprkartyto 150 M Boabl, MepeMenInBaoT U MPH MOMOILH JIETUTEIbHOM
BOPOHKH OTAEJISIOT HAXOSIIMICS B HU)KHEM clloe HUTpoOeH3071. ETo mpoMBIBaIOT B AETUTEIHHON
BOPOHKE BOJIOM, 3aT€M 5%-HBIM PaCTBOPOM €/IKOTO HaTpa U OMsATh BOJOM (mopuusamu no 10 mu).
[Tpu 5TOM HUTPOOEH30JI OKA3bIBACTCS B HIDKHEM CJioe. TIIaTrebHO OTACIEHHBIN OT BOJIBI
HUTPOOEH30J1 MOMEUIAIOT B HEOOMBIIYIO CYXYIO INIOCKOIOHHYIO KOJIOY U IPUOABISIOT HECKOIBKO
KyCOUYKOB ITPOKAJICHHOTO XJopuaa kanbius. KoiOy 3akpbiBaloT MpoOKOi, B KOTOPYIO BCTaBIICH
o0OpaTHBIM XONOMWIBHHK, U HAarpeBatoT Ha BoastHOU O0ane (~400C) 1o Tex mop moka XUIAKOCTh
cTaHeT npo3pauHoil. HurpobeHson nepeHocar B Kosi0y Biopua 1 meperoHsoT ¢ BO3IyIIHBIM
XONnoAUILHUKOM. Ileperonnyro kondy HarpeBaroT Ha mnecdaHoi 6ane. CoOMparoT HUTPOOEH30I PU
temneparype 207-2110C. He cremyet neperoHsTh NpoayKT JocyXa BO U30exKaHNUE B3pbIBA, KOTOPBIN
MOXET TPOU30UTH MPU PA3IOKESHUN TUHUTPOOEH305Ia — BOBMOXKHOTO MOOOYHOTO MpoAyKTa. BrIxox
11 (89%). T. xkun. 2110C.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amgaHue IJ1s CaMOCTOSTEIHbHOM PaOOTHI.
1. Hanummre ypaBHEHUE peaKIi HUTPOBAaHUS OCH30J1a, IPUBEAUTE TEXHOIOTUIECKUE TTapaMeTphl
U CXEMY.
2. KakoBo npakTuyecKkoe 3HaYeHUE PEeAKIUA HUTPO3MPOBAHUS B TPOMBIIINIEHHOCTH OCHOBHOTO
OpPraHUYecKoro M He(hTEeXMMUUECKOTO CHHTEe3a?

Tema 4. I'annorennposanue (I1K-6)
Jlekumus.
["amorenupyromnue areHtol. ['amoreHnpoBaHrue B sSAp0 U B OOKOBYIO IIeTh. MeXaHHM3MBI peaKIuit
raJIOTEHUPOBAaHUSL B sJIpO0 U OOKOBYIO 1enb. BiusHue pa3nuuHbeix (akTOpoB Ha MPOIECC
rajJjloreHUpOBaHMs (TeMIlepaTypa, KaTajiu3aTopbl, oOiIydeHue). XJIOPUPOBAHHE aAPOMATHUYECKHUX
YIJIEBOAOPOAOB M HMX MPOU3BOAHBIX. XJIOpUpOBaHHE (EHOIOB M aMHHOB. OCHOBHBIE CTaJuu
MIPOMBIIIEHHOTO XJIOPUPOBaHUS apeHOB. TEeXHOJOTMYECKHUE CXEMbl XJIOPUPOBAaHUA OeH307a H
Toilyoja (MO KOJbIly W B OOKOBYIO TIiemb). TpeOoBaHMs, TpeabsIBIsSEMbIe K amnmaparype.
bpomuposanue u noguponanue. [lomyuenue GTopnpon3BOIHBIX apOMATUYECKUX COSAMHEHUN.

JlaGopaTopHbie padoThbI.
XIJIOpUpPOBaHUE HENMPEAEIBHBIX COCTUHEHUI

[1esnb paboThI: U3YUUTHh TEOPETUUECKHE OCHOBBI IPUCOEIUHUTEIBHOIO IaJIOTEHUPOBAHMS U
MIPOBECTH PEAKLUIO IPUCOETUHEHNS XJIOPA K HEHACHIIIIEHHBIM COEAMHEHHSIM.

PeakTuBBI: mepMaHraHaT Kajus, COJsIHAsE KUCIO0Ta KOHLIEHTPUPOBaHHAsL, HEQTENOoIUMepHas
CMoJIa, KCUJI0JI, XJIOpo(opmM, pacTBOp Opoma, JeisiHast YKCyCHast KUCJIOTa, 3TaHOJ, THOCYIbdar
HaTpus, HOAUCTHIN KaJIUi, Kpaxmal.

Ob6opynoBanue: Koyiba KpyriogoHHas Tpexropinas (250 mi), karneabHas BOpOHKA, OaHs BOAsSHA,
kos10a koHnueckas (250 mi), 6apboTep, MeIIaiKa, JMEKTPOIUINTKA, TEPMOMETP, CTEKIITHHAS
TpyOKa, crakansl (50 Mi1), aHATUTHYECKUE BECHI.

[IpoBenenue onmira:

Hepe,u Ha4yaJioM pa60T1>1, B COOTBCTCTBUU C 3aJaHUCM MIPCIOAABATCIIA, CIICAYCT paCCHHUTATh
KOJIMYCCTBO PCArcHTOB, KOTOPOC HGO6XOI[I/IMO oAaThb Ha PCAKIUIO.



Jlist 3TOTrO Ha MePBOM ATarle OMPEeAI0T OPOMHOE YUCIIO HUCCIIETYyEeMOro oopasiia cMoJbl. BpoMHbBIM
yrcioM (0.4.) Ha3bIBAETCs YUCIIO IpaMMOB Opoma, mpucoenuustomeecs k 100 T ucciemxyemoro
BemiecTBa. OHO XapakTepu3yeT COJCepKaHKUE B HEM HENpeeNbHbBIX COSANHEHHIM:

C6H5CH=CH2 + Br2 — C6HSCHBr—CH2Br

B nBa crakana émkocThio o 50 Mu1 momMeniaroT HaBeCKu uccienayemoit cmomnsl maccort 0,1 .
B3BemmBaroT HaBECKM Ha aHAIUTHYECKUX Becax ¢ TouHocThio 0 0,0001 1.

B crakans! no6asmsor o 10 M xiopodopma, Coaep)KUMOe TePEMEIINBAIOT U OXJIAKJAI0T B
nensHOU 6ane 10 5 °C. 3areM B KaXayio Koj0y MpminBaioT Takoe konudecTBo 0,1 H pacTBopa
Opoma B JIeNISTHOM YKCYCHOM KHCIIOTE, YTOOBI COAEPKIUMOE KOO OCTABATIOCh KEITHIM OT U30BITKA
OpoMa U TOcCTe OXJIaXKICHUSI.

ITomyuenHble cMecu oxnaxkaaroT 10 5 °C U IIpu Takoil TeMIEepaType BhIAEPKUBAIOT B TEMHOM MECTE
B TeueHue 5 MuHyT. [locne satoro mobasmstor o 5 M 10 % pactBopa moamaa xamus u 1 M
Kpaxmajia (MHIUKATop).

Breinenstomuiics iox cpasy tutpytot 0,1 H. pacTBopoM THOCYIb(]ATa HATPHUS TIPH SHEPTUIHOM
MOMEeIIMBaHUH. TUTpOBaHUE MPOJOHKAIOT O MCUE3HOBEHUSI CUHEH OKpacCKU PacTBOPOB:

Br2 + 2KJ — 2KBr +J2
J2 +2Na25203 — 2Nal + Na25406

[TapamensHo mpoBoasaT TutpoBanue cmecu 10 mut xsmopodopma, 1 M 0,1 H. pacTBopa Opoma u 5 Mt
10 %-ro pacTBOpa MoAKIa Kajaus 0e3 aHaIU3UPYyEeMOro BellecTBa (XOIOCTOM OIIBIT).

Jlaniee paccUMUTHIBAIOT KOJIMYECTBO XJIOpa, HeoOXoaumoe i HackimeHus 20 %-Horo pacTtBopa
HIIC maccoit 150 r mo gopmyne: [I[1=06.q.-[1[1-[ICICICIEEIT00- LI ETETET]

N — KOJIMYECTBO XJIOPa, KOTOPOE HYKHO TIOAaTh Ha PEaKIIHIO, T
6.4. — OpomHOe ymcio /s 3agannoro oopasua HIIC, r

m — Macca CMOJIbL, T

MCI — monbHas macca Cl2, r/momab

MBr — monbHasg Macca Br2, r/Moib

B pesynsrare peakuuu pactsop HIIC okpammBaercs B yepHO-3€sI€HbIN LIBET. Jlajiee HAaCBILIIEHHBIN
XJIOPOM PacTBOp MepeocakaaroT B aTanoine u cymar npu 20°C. 3areMm ornpenenstor 0.4., COCTaBISIOT
MaTepHaIbHbIN OanaHc mpolecca U JeNaloT BBIBOJBI IO paboTe.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. HazHaueHue peakuuil raJoreHMpoBaHMsl yIJIEBOAOPOAOB.
2. HazoBuTE OCHOBHBIE TAJIOTEHUPYIOIINE ar€HTHI,
3. I1o kakoMy MeXaHU3MY MIPOTEKAET MPOIIECC XJIOPUPOBAHUS AJIKAHOB?
4. [lepeuncnure OCHOBHBIE THUIIBI PEAKTOPOB KUIKO(PA3HOTO U Ta30(ha3HOr0 XJIOPUPOBAHUSL.

5. Hanmmure ypaBHEHUS XMMUYECKUX PEAKLUK raJIOTCHUPOBAHNS HEHACBIILEHHBIX COCIUHEHUN
(aJIKEHOB, AJIKUHOB).

6. Ilepeurcnure BO3MOXKHBIE HAIPaBICHUS XJIOPUPOBAHHS APEHOB, YKOKUTE MEXaHU3Mbl peaKLni.
KakuMm 06pa3omM MOXKHO JOOUTHCS MOITyUEHHs XJIOPOCH30J1a C MAaKCUMAaJIbHBIM BBIXOJIOM?

7. Hanummmre ypaBHEHUS peakUuii U oxapakTepu3ynuTe cBoiicTBa U npuMeHeHue ppeona-12,
¢bpeona-22, ppeona-113.

Tema 5. BoccTanoB/ieHue HUTPO- U HUTPo30coenuHenuii. (ITK-6)

Jlekuus.
XWMUA U HAy4YHbIE OCHOBBI MPOIIECCOB BOCCTaHOBIEHUA. OCHOBHBIE BOCCTAHABIIMBAIOIINE ar€HTHI U
OCHOBBI TEXHOJOTHHM. XHMHUS, KaTaju3 U OCHOBHBIC 3aKOHOMEPHOCTH PEaKUUWd THAPUPOBAHUS
a30TUCTBIX  coenuHeHnid. CrmocoObl  BOCCTAHOBJICHHUS  apOMATHYECKUX  HHUTPOCOCAMHEHHH.
bensuannoBas neperpynnupoBKa.

JlaGopaTopHbie padoThbI.
CuHTE3 aHWJIMHA
[lens pabOThI: M3yUNUTh TEOPETHUECKHUE OCHOBBI BOCCTAHOBJICHHSI HUTPOCOSIUHEHNH, CHHTE3HUPOBATh
AQHWJIMH M OTIPECIIUTH €TO BBIXOI.

10
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IIpoBenenue omnbiTa:

B nByropiyto kon0y emkocThio 500 M1, cHaOKEeHHYI0 00paTHBIM XOJOIUILHUKOM, BHOCAT 20 T
MEJIKMX YYTYHHBIX CTPYXKEK, KOTOPbIE NIEpel IPUMEHEHNUEM KENaTeIbHO aKTUBUPOBATh. /(7151 3TOrO
UX MOMEILAIOT B CTAaKaH U B BBITSHKHOM IIKa(y MEIJICHHO, PU NEpEeMEIINBaHUM, TPUOABISIOT 5 M
KOHLIEHTPUPOBAHHOM COJITHOM KUCJIOTHI. PacTBOp AEKaHTUPYIOT, CTPY>KKH TPOMBIBAIOT BOAOM, BOJLY
cnuBatoT. CTPyKHW HEMHOTO MOJCYUINB Ha JTUCTe OyMaru BHOCAT B K0J10y, HanuBaroT 10 M
HUTPOOEH30J1a U, TOCTOSTHHO BCTPSIXUBAsl KOJIOY, MOCTENEHHO MPUOABIISIIOT KOHIICHTPUPOBAHHYIO
COJISTHYIO KUCJIOTY HMOPIMSAMU 10 1 — 2 MII, OTKpbIBasi HA KOPOTKOE BpeMsi BTopoe ropiio kososl. Eciu
MpoLece UAET CIUIIKOM OypHO, KOJIOY aKKypaTHO OXJIa)KJal0T BOAOW TaK, 4YTOObI peakius He
npekpaTmiach copcem. [locne mpubasnerus 20 M1 COISTHOM KUCIOTHI OCTabHOE ee KommuecTBo (70
MJ1) IPUITUBAIOT MOPIUsMHU 110 10 mut. 3aTem Kos0y HarpeBaroT Ha KUIISIIEH BOISHON OaHe mpu
MEePUOANYECKOM BCTPSIXUBAHUU. Peakiins BOCCTaHOBICHUS 3aKaHYMBAETCSI, KOorna mpobda

(HECKOJIBKO Karellb )KHUIKOCTH) OyJeT MOJHOCTBHIO PACTBOPSTHCS B 5 MiT BOJbl. YacTh kemnesa mpu
ATOM JIOJKHA TIEPEUTH B KPACHO-KOPUYHEBBIN OKcH/ kene3a Fe304. O0baHOo 111 3TOTO TpeldyeTrcs
HarpeBaTh CMECh Ha BOJISHOW OaHe mpuOIn3uTeasHo 30 MUHYT.

Brinenenue aHuinvMHa U3 peaKUMOHHON CMECHU

L{enb paGoOThI: BHIACTUTH AHWJIMH U OMPEIEIUTh €r0 BBIXO/

[IpoBenenue onmira:

CobuparoT ycTaHOBKY ISl IEPETOHKHU C BOASHBIM ITApPOM, B KOTOPOI B Kau€CTBE NEPErOHHOM KOJIOBI
HCTIONIB3YIOT PEAKIIMOHHBIN cocyl. B ropsuyro cmech mpuodasiisitoT 20 M1 BOJBI U OCTOPOXKHO
HeOompImuMu nopuusMu pactBop 30 T enkoro Harpa B 40 MJT BOJBI 0 CHIILHOIIECIOYHON PEAKIIUU 10
uHaukaropy. [locie 3Toro HaYMHAIOT OTTOHKY aHWJIMHA C BOASHBIM NapoM. BHauane quctuiiar
MIPEAICTABISIET COOOM IMYIIbCHIO, KOTOpas MOCTENEHHO paccianBaeTcs. Ee coOMparoT B epBHIi
npueMHUK. Korna u3 xononuiabHUKa HAYMHAET CTEKaTh MPO3pavyHas KUAKOCTh, IPUEMHUK MEHSIOT
1 cobuparot eme npuMepHo 80 MJT COBEPIICHHO MPO3PAYHOTO JUCTUIIATA, KOTOPHIN MPEICTaBIIsCT
co0oif pacTBop anuauHa B Boze. CopepKrUMoe NePBOro NPUEMHUKA IEPEHOCAT B ACTUTEIbHYIO
BOPOHKY U OTIIEJISIIOT aHUJIWH (HYDKHUH clioi). BepXHuii ¢oil — BOMHBIN pacTBOp aHUJIMHA —
CMEIIUBAIOT C CONIEPKUMBIM BTOporo npueMHuka. 140 140 M3 oO0benHEHHOTO pacTBOpa aHUINH
BBIJICIISIIOT, HACBIIIAs €70 XJIOPUIOM HaTpus. J{Js 3Toro k Hemy 100aBIISIOT XOPOIIO U3MENBUEHHYIO
noBapeHHyro coiib u3 pacuera 20 r NaCl va 100 mut xuakoctu. [{aroT conm pacTBOPUTHCS U
MEePENUBAIOT PACTBOP B JCIUTEIbHYIO BOPOHKY. M3BlI€KalOT aHMIIMH U3 BOJHO-COJIEBOTO pacTBOpa
JBYKPATHOM AKCTpaKIMEH mocieaoareabHo nopiwsamu 1mo 20 u 10 M a¢gupa. DhupHbIe BHITIKKHA
COEIUHSIOT C AHUJIMHOM, paHee OTAEJIECHHBIM OT BOJIbI U3 MEPBOro nprueMHuKa. OObeIMHEHHBIN
3(UPHBIN pacTBOP aHWJIMHA 00E3BOKUBAIOT KYCOUKAMH TBEPIOTO THIPOKCHIA Kaus (~5 T) B
TedeHue 4 — 6 4, oTGUIBTPOBBIBAIOT B CYXYI0 KOIO0UKy Bropiia u meperonsitor. Cxema yCTaHOBKH
JUTsI TIPOCTOM MIEpEeTroHKH IpuBeaeHa Ha ¢. 39 (puc. 4). OnmHako B Hee HaJ0 BHECTH HEKOTOPHIS
KOPPEKTHBBIL: MIPH MEPETOHKE HEJb3s HAarpeBaTh BOASHYIO0 OaHIO Ha ra30BOM ropelike.
(BHUMAHMUE! B paanyce 1ByX METpOB OT YCTAaHOBKH HE TOJDKHO OBITH OTKPHITOTO OTHS. Boma mist
roziorpeBa koyiobl Bropiia momkHa ObITH HarpeTa Ha IpyroM JabopaTopHOM CTOJIe, — TaM, TJIe
pabotel ¢ 3gupom He BeayTes). CHavana oTroHs0T 3(up, HarpeBas koi0y Bropiia B 6ane ¢ ropsiaeit
Bojior. OTroHKy 3¢upa MpeKpaaroT, Korja Mpyu HarpeBaHUU KoJ0bl Bropiia make Kursiei Bogoi
a¢up B pueMHUK He nepexoaut. CieayeT UMETh B BUY, UYTO U B 3TOM city4ae 3(up U3 aHUIUHA
yIlaJIeH eIle He MOJTHOCTHIO, M TIPH MOCEAYIONIEH eperonke neppas Gppakius, kursimas Hwke 180
°C, COAEp>KUT HEKOTOpoe ero kommuecTBo. [locae otronku a3¢gupa octatok u3 kool Bropiia
MEPEHOCAT B KOJIOOUKY YCTAaHOBKHU ISl MUKPOIIEPErOHKHU, TPUOABIISIIOT HEOOJIBIIOE KOJTMUYECTBO
LIMHKOBOM TBLIM U MEPETOHAIOT aHWIMH Ha CHJIBHO YMEHBIICHHOM IIaMeHu ropenku. [lepsyro
¢dpakuuro (1o 180 °C) orbpackiBatot. CoOuparoT (hpakiuio, BEIKUIAINIYI0 B peaenax 180 — 184 °C.
Boixon 5,7 r (70 %). Txkun 184 °C.

3agaHus 1J151 CaMOCTOSITeIbHOI padoThlI.
1. HutpoOeH30m 1 aHWJIMH HEe MOTYT KHUIIETh IIPH TOM TeMIieparype, Ipyu KOTOPOU MPOXOIUT
peakuus (95 — 98 °C). 3auem npu BOCCTAHOBICHUHM HUTPOOEH30JIa B AaHUJIMH HUCIIONIB3YETCS
00OpaTHBII XOIOUIHHUK?

2. Kak MoxHO OTACIINTb aHUJIMH OT TOJIYOJIa, UCITIOJb3Ys pa3jindnsa B UX XUMHUUYCCKUX cBoiicTBax?
3. Kakne MCTOABI MPCAOCTOPOKHOCTHU CICAYCT NPUHUMATH IPU CUHTC3C aHMIMHA?
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4. Hamumure ypaBHEHUS BOCCTAHOBJICHUS M-TUHUTPOOCH30JIA 10 M-HUTPOAHWIMHA C TTOMOIIBIO: a)
Na2S§, 6) Na2S5. Kakoii cocTaB umeeT Noiaucyab(pul, KOTOPhI HCIOIB3yeTCs B IPUBEICHHOM BBIIIIE
cuHrese?

5. CpaBHUTE MEX Ty COO0H CIpaBOYHBIC TAHHBIE O PACTBOPUMOCTH B BOJIC M-HUTPOAHHIINHA,
M-IUHUTPOOEH301a U MpeHuIeHuaMuHa. Kak oObsCHUTE yBEIMUEHHE PAacTBOPUMOCTH B BOJIE B
psny IMHUTPOOEH30/1 < HUTPOAHWIMH < (DeHUIeHIMaMUH?

6. PactBopumocTh M-HUTpOoaHuauHa B Boae npu 100 °C npubnusurensHo B 25 pa3 6onblie, 4eM mpu
25 °C. PaccunrtaiiTe KOTUYECTBO KHUIIAIIEH BOIBI, KOTOPOE HEOOXOIUMO Il PACTBOPEHUS BCETO
crocoOHOrO 00pa30BaThCS B JAHHOM CHHTE3€ M-HUTPOAHUIIMHA

Tema 6. 3amemenue cyabgorpynns! u rajoresos (IIK-6)

Jlexknus.
HyxneodunpHoe 3amemieHue cynbhorpynnsl. Peakuus IIENIOYHOrO IUIaBIEHUS CYyIb(OKUCIOT.
OTKpbITOE M aBTOKJIABHOE IIEJIIOYHOE IUIaBJIEHUE. BblaeneHue rupoKCHUCOEANHEHUN. 3aMelleHne
Cy/b(orpynibl HAa aMUHOTPYIITY CIUIABICHUEM CYIb(OKHCIOT ¢ aMHIOM HATPUS U MPHU ACHCTBHH
amMmuaka. OOpaboTKa IEJIOYHOro IJIaBa. AMmaparypa Ajis HPOBEIEHHS HPOIECCOB MLICTOYHOTO
riaBnenus. [IpousBoncteo genomna, pesopiuna, b-nadrona.
3amenieHue TajJlOTeHOB Ha THAPOKCU-, AJIKOKCM- ¥ aMHHOTPYIIy B apOMaTH4YeCKUX U
amudarudecKkux COENWHEHUsAX. BrusHue mpupombl cyOcTpara M rajoreHa Ha CKOPOCTh PEaKIuu
3amenieHus. Mexanusmbl peakiuit (SN1, SN2 u kune-zamemienue). Karamuzaropsl B peaxiusax
3aMEIIEHUs XJIOpa THAPOKCUTpynmnoi. ITpuMepsl IpOMBIIUIEHHBIX CUHTE30B. 3aMEIIEHNE raJlOreHOB
B aKTUBHPOBAHHBIX apWJIrajloreHUuAaxX U reTepOLUKINYECKIX COSAMHEHUAX. MeXaHu3M peakiinu.

JlaboparopHbie padoThbI.
[Tonydenue n-kpe3ona
[enp paGOThI: U3YYUTH METOBI 3aMEHBI CYIb(OTPYIIHI B ApOMATHUECKUX COCTUHEHUSIX, TPOBECTU
CHHTE3 (DeHOJIa U OPEeTUTh BHIXO MPOILYKTa
PeaktuBbl: a-Tomyoncynbpokuciblii Hatpuii 38,4 r (0,2 Mons), enkuii Hatp 64 T (1,6 Moust), consHas
KHCII0Ta; 3(Up; CEPHOKUCIBINA HATPHA
[IpoBenenue onmira:

CMenmBaroT eakuil HaTp ¢ 9 Mil BOJIbI B METHOM MJIM HUKEJIEBOM THUIJIE U HATPEBAIOT MPHU
nepememBanuu 10 250°. s nepeMeniuBaHus MoJab3yITCI TEPMOMETPOM, MOMENIEHHBIM B
MEJIHYIO THJIb3Y, Ha THO KOTOPOW HAJIMBAIOT CJIOM Maciia BBICOTON B 1 cM. TepMOMeTp yKpEIuisitoT B
THJIb3€ JIWIT IIPU TOMOIIH JIMCTOBOTO acOecTa, WU MpY MOMOIIU KOPKOBON MPOOKHU C OOKOBBIM
npope3oM. Tak Kak MpH IJIaBJICHUN IIEJI0YH IPOUCXOIUT €€ pa30opbI3ruBaHie, He0OX0IUMO I1a3a
3alIUTUTH MPEIOXPAHUTEIHLHBIMU OYKAMU, a HAa PyKU HA/I€Th EPYaTKU UM OOBEPHYTh HX
MOJIOTEHLIEM.

B pacninaBieHHyr0 11€7109b MPY TOMEIIMBAHUHM BHOCST TOHKO H3METBUECHHBIN
TOJIYOJICYTh(OKUCIBIN HaTpUi, HAOMIOAas 32 TEM, YTOOBI TEMIIepaTypa He MOJHUMAIAch BhIIIIE
250°. Yepes yac mpekpailaroT HarpeBaHUE U HEMEJIEHHO BBUIMBAIOT pacIuiaB Ha METAJUTMYECKYIO
IJJACTUHKY C 3aTHYThIMU Kpasmi. [10 oxmakIeHnn pacruiaB pacTBOPSIOT B HEOOIBIIIOM KOJTUYECTBE
BOJbI M TOJAKHUCIISIIOT KOHLIEHTPUPOBAHHOM COJISTHOM KUCJIOTOM. Kpe3ost mpu 3ToM BBIAEISETCS B
BHJIe Macia. Ero u3Biekarot 3¢pupom u cymar 3(GUpHBII pacTBOp O€3BOIHBIM CEPHOKHUCITBIM
HaTpueM. J(Up OTTOHSIOT Ha BOJSHOM OaHe, a Kpe30Jl MEPETOHSIOT Ha TOJIOM TUTAMEHH U3
HEOOJIBIIION MEPETOHHON KOJIOBI ¢ BO3IYIIHBIM XOJOAMIBHUKOM. [10 OXJTaaeHuu n-Kpe3ot
3aCTHIBAET B OECIBETHBIC KPUCTAIIIIBI.
Beixon oxono 10 1.
Temm. mn. 33,8°; Temm. kum. 202,1°.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Onumute crocoOs! BeIACICHHS (EHOJIOB U HA()TOJIOB U3 PEaKIIMOHHOM MacChl TIOCJIC OKOHUAHUS
rporiecca MIeJIOYHOTo TIaBieHus. [IpuBenure ypaBHEHNUs COOTBETCTBYIOIIMX PEAKIIHMA.
2. [IpuBenuTe XUMUYECKHUE PEAKIIMN U YKOKHUTE YCIOBHS IPOBEICHHUS MPOIIEcca MPH MOTyUCHUH
AHTPaXUHOH- | -CyTb(POKUCIOTHI U aHTPAXUHOH-2-CYIIb(OKUCIIOTHI.



3. IIpuBenuTe XUMHUYECKHE PEAKIIUHN U YKAXKUTE YCIOBUS IPOBEACHUS ITpoLiecca MIPU MOIy4EHUN
aJu3apuHa.

4. TlpuBenute cTpyKTypHbIe (hopMynbl H-KUCIOTHI 1 XpOMOTPOIIOBO# KUCIOTHL. [IpuBenute
XUMUYECKHUE PEAKIUU UX ITOIYUYEHUS U YKAKUTE YCIOBUS IIPOBENCHUS EJI0YHOIO ILIABICHUS.
5. IlpuBenuTe XUMHUYECKHE CXEMBI U OMMUIIUTE TEXHOIOTHIO MOITYYEHHsI 1-aMUHO-aHTpaXMHOHA U
I-MeTnIaMMHOAHTPAXUHOHA.

Tema 7. B3anMHble npeBpanieHusi aMuHO- U rugpoxkcucoenunenui (IK-6)
Jlekumus.
OO61ue npeacTaBlIeHus 0 peakUUsIX THAPOKCHINPOBAHUS U aMUHUPOBAHUS. MeXaHU3M peaklnu.

B3aumHble npeBpallieHus aMUHO- U TUAPOKCUCOEAMHEHMNH. KHUCIOTHBIN TMAPONIM3 aMUHOTPYIIIBI.
AMHHHPOBaHNE OKCHUCOEANHEHUH aMMHUAKOM WM coiisiMu aMMoHus. Peakuus byxepepa.

JlaboparopHbie padoThbI.
HE TPEIYyCMOTPEHO

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. K kakomy TUIy peakiuii OTHOCSTCS B3aUMHBIE ITPEBPALLICHUS apOMATUYECKUX aMUHO- U
TUIPOKCUCOCTUHECHHI?
2. Hanuiure cxeMy TayTOMEPHBIX IPEBPALICHUM B CIydyae KETOCHOJIbHON TayTOMEPUU U
TayTOMEPUHN €HAMHUHOBBIX COCTUHEHH.
3. Jyist KakuX PsiZIOB apOMAaTUYECKUX COSMHEHUI HanboJiee YacTo UCIIONIB3YIOTCSl PEaKIuu
B3aMMHOI'0 TIPEBPAIICHUS aMUHO- U THJIPOKCHCOEINHEHUH.

4. Hanuiute BO3MOKHBIN MEXaHU3M peakiuu byxepepa.

5. Kakue orpanuueHus Ais NIpoBEACHUS MIPoLiecca B3aMMHOIO IIPEBPAICHNs aMUHO- U
OKCHCOEJIMHEHUH HaKJIaIbIBAET CTPYKTypa HCXOTHBIX CyOCTpaToB?

Tema 8. AnkunupoBanue u anmiaupoanue (I1K-6)
Jlekumus.

ANKMIMpOBaHUE apOMATUYECKUX COECIUMHEHUN. PeareHThl M Karaan3aTtopsl, YCIOBHUS U MEXaHU3MBbI
peaknuil  aJKuIMpoBaHus apeHoB. AukunupoBanue mno Dpuaenro-Kpadrey. AnkwimmpoBaHue
COUpTaMU U  aJKeHaMH. AJKWIMpOBaHHE (OpPMAIMHOM, MEXaHM3M peakiuu. Peakmus
XJIOPMETWIMPOBAHUSA. ALIMJIMPOBAHUE apOMaTUYECKUX YINIEeBOAOponoB. Karanmnu3aropsl U peareHThI
peaknuii  amuIMpoBaHWA.  MexaHu3M  peakuumud — anuiaupoBaHus no  Opupemo-Kpadrcey.
Vcnonp3oBaHue peakiuii aluuaIupoBaHUs AJs MOJYYEHHUS] KETOHOB, KAPOOHOBBIX KHCIIOT, CIOKHBIX
3(UpPOB,  OKCOKHCJIOT, TEeTEPOLMKINYECKUX  coenuHeHnit.  DopmunmmpoBanue.  Peakiuu
I'arrepmana-Koxa, Paiimepa-Tumana, Bunbcmaiiepa. KapOokcmimupoBanue (EHONOB IO KOJIBILY,
peakus Kons6e-11Imuara. [Tpumeps! TpOMBITINIEHHBIX CHHTE30B. VX 3HaueHHe.
AnxunupoBaHue (EHOIOB W apOMaTHMYECKUX AaMHHOB TIO KOJNbIY. AJKUIUPYIONINE areHTHI.
N-anKkuIupoBaHUe aMHHOB. 3aBUCHMOCTH PEAKIIMOHHONW CIOCOOHOCTH aMHHOB M OT MX CTPOCHHUS B
peakiusax ankwinpoBaHus. O-aJKWIMPOBaHUE THAPOKCUTpynnbl. CpaBHEHUE PpPEaKIMOHHOU
CIIOCOOHOCTH apwJiaMUHOB W ()EHOJOB B PEAKIUAX aTKUIUPOBAHUS. MeEXaHH3MBl peakiuit
ankwipoBanus. Kputepuu BbIOOpa aJKWIMPYIOIIMX areHTOB. ANMJIUPOBAHHUE aMUHOB U
rupokcucoeMHeHni. KaranuzaTopsl 1 peareHThl peakiuil anniupoBaHus. MexaHu3Mbl peakiuil.
CpaBHEHHE pEaKIIMOHHON CIOCOOHOCTH apOMaTHYECKUX aMHUHOB M (DEHOJIOB, CIIUPTOB U (DEHOJIOB B
peaKIusaX alInpOBAHUS.

JlaboparopHbie padoThbI.
[Tomy4yenue nzonponuadoeH30a
Lenb paGoTel: M3yunTh peakiuio alKuIupOBaHUs OEH30J1a MPOIUICHOM B IPUCYTCTBUH
XJIOPUCTOTO ATIOMUHUS U PACCMOTPETH (PaKTOPbI, BIMSIOIIME HA BBIXO POIYKTOB
AJIKWJIMPOBAHUA, ONPCACTIUTH KOHCTAHTBI CKOPOCTU PCAKIINH.
PeaktuBsl: nponmien (1 monw), 6enzon (80-90 r), Tpexxmopuctsiit amomunnii (2—15 %), 5 %-nas
COJISTHAs! KUCJIOTA.
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ObopynoBaHme: peakTop, HACOC, MOTTIOTUTENbHAS CKIISTHKA, KOHUYECKHE KOJIObI, OIOpeTKa,
XOJIOIUIBHUK OOPATHBIN, Ta30METp.

IIpoBenenue omnsbiTa:

benzon, karanuzatop u 1-2 xarum Bozbl (U1 aKTUBALMKU KaTalu3aTopa) 3arpy’atoT B peakTop U
BKJTIOUAIOT Memmaliky (puc. 3). Mcmons3yemsiil 0eH30:1 ToJDKeH ObITh ocymieH ¢ momoinsio CaCl2 u
neperdad. [IponuneH, HeOOXOAMMBIN Ui ATKUIMPOBAHUS MOJIyUYalOT IyTeM AETHApaTaliu
M30IPOMIIIOBOTO ciiupTa. Pacxos mponwieHa Ha anKwiMpoBaHue ycTaHaBiauBaoT 240—250 mir/MuH.
MoOMEHT BKIIOYEHHS NOAAYX IPONMIICHAa IPUHUMAIOT 3a Ha4aJlo OnbITa. Beixoadmuii nu3 peakropa
HEeMpopearnpoBaBIINi MPONUIEH COOUPAIOT B ra30MeETP.

AnxunupoBaHue BeyT 1pu TeMreparype 25-50 °C, noanepxupas TeMneparypy nojgadeil XoaoqHou
BOJIbI B pyOalky peaktopa. Ha mpotsbkeHnu Bcero mporecca npoBoAsT oToop Tpex mpobd mo 25-30
mi uepe3 30, 45 u 60 muH nocie Hadasna omneita. Yepes yac rnojgady cnupra NpeKkpaarot, 1
OCTaTOYHBIN NPOMMJICH CTPABIHMBAIOT Yepe3 TArY B atMocdepy. Kaxayro mpoby ms ynanenus AlCI3
IIPOMBIBAIOT 0 HEUTpasibHOH peakunun 20—30 mit 5%-HON COJISIHOM KUCIIOTHI, 3aT€EM BOAOH, CyIIaT
HaJ XJIOPUCTHIM KaJIbIIUEM, B3BEIINBAIOT U PA3TOHSIOT.

[Tpu neperonku BeiACIsIOT hpakiuuu 10 78 °C — 6eH301a ¢ BOIOM B BUJIE a3€0TpoIia (MOXKET
oTCcyTcTBOBaTh), 78—85 °C — 6en3zoin, 85-155 °C — uzonpommunbenson, Boime 155 °C — ocTarok,
IPUHUMAEMBIN 32 TONHUATKUIOCH30IIBI.

VY oTOrHaHHBIX (PpaKIMif ONPENEeNAIOT Maccy U TOKa3aTel I MPEeTOMIICHNUS, CPAaBHUBAIOT C
TaOJMYHBIMU 3HAYCHUSAMH, JICAIOT BBIBOJBI M COCTABIISAIOT MaTepHalIbHBIN OajaHC mpoliecca.
Jlanee onpenessitoT MOJBHBIM COCTaB KaX/10i U3 Mo U MOJIBHOE COAEPKAHNUE KaXKJ0TO
KOMITOHEHTa, JOIyCKas, YTO MPOAYKT, Kursuii Beiie 155 °C, apnsercs nonuankmioen3onom. [lo
JTaHHBIM pacyeTa CTPOAT TpauK 3aBUCUMOCTH MOJIBHOTO COCTaBa OT BPEMEHHU PEaKIMH U HAXOISAT
BEJIMYMHY KOHCTaHTBl CKOPOCTH NIEPBOM ¥ BTOPOM CTaUN aJIKWJIMPOBAHUS.

[Tonydenue sTunanerara

Lenb paboThI: U3yYeHHE MEXaHU3Ma AIMIIUPOBAHMUS, TIOJIyYEHUE STHIIAIIETaTa U ONpeieIeHUue
BBIXOJIa MPOYKTa

PeaktuBbl: ykcycHas kucnora aeassas 30 miu (0,5 mons), cnupt 95%-nb1it 45 M (okono 0,75
MOJIs1), CEpHas KUCJIO0TA; YIIEKUCIIBIA HATPUI; XJIOPUCTBIN KaJblMil; CEpHOKHUCIIBIN HaTpUil
[IpoBenenue onmira:

B neperonnyto konly emxocthio 100 mMi1 momemaroT 15 Mt ciupTa u 3aTeM 0CTOPOXKHO TPH
MepeMENTMBaHNN TTPUIMBAIOT TAKOH k€ 00beM KOHIICHTPUPOBAHHOM CEPHOU KUCIOTHL. Konby
3aKpBIBaOT MPOOKOH, B KOTOPYIO BCTaBJIEHA KalelbHas BOPOHKA, COEIUHSIOT C AJIMHHBIM
XOJIOAWJIBHIKOM W HarpeBaroT Ha MacyistHoU OaHe 10 140°. HarpeBanue MOXKHO BECTH U Ha CETKE, HO
B TOM CIy4ae B MPOOKY HY’KHO BCTaBUTb TEPMOMETP, OIIyCTHB LIAPUK €r0 B KHUJIKOCTb; HArpeBaTh
caeayer no 110-120°.
B Harperyto cMech IOCTENEHHO MPUINBAIOT U3 KaleJbHOM BOPOHKH cMech 30 M ciupTa 1 30 M
JIEASHOW YKCYCHOW KUCIOTHIL. [IpunvBanue BeIyT C TaKOM KE CKOPOCTBIO, C KAKOM OTTOHSAETCS
obpazyromuiics 3¢up. [lo okoHYaHHMM peakUuu TUCTHIUIAT (JUI yAAICHHUs YKCYCHOM KHCIIOTBI)
B30QJITHIBAIOT C HACHIIICHHBIM PACTBOPOM YIJIEKHCIIOTO HATPUA A0 TEX MOp, MOKA CUHSS
JaKMycoBas Oymaxkka, OIyIlIeHHas B BEpXHUil cioi a¢pupa, He mepecTaHeT KpacHeTh. PacTBop
YIJIEKUCIIOTO HATPUS HY>KHO MPHUOABIIATH MOCTENEHHO, TaK KaK >KUAKOCTh CHJIBHO BCIICHUBAETCS
BBIJICIISIOIUMCS YTJIEKUCIIBIM ra3oM. CMech MEPEeIMBaIOT B ICIUTEIbHYIO BOPOHKY, OTACISIOT 3P
OT HMYKHETO BOJHOTO CJIOSl M JJIsi OCBOOOKICHHUS OT IIPUMECEH criupTa B30anTHIBAIOT €ro ¢ 15 mi
50%-HOro pacTBOpa XJIOPUCTOTO KaibIHst. OTIENNB APHp, €ro CyIaT 6e3BOJHBIM CEPHOKUCIIBIM
HaTpUEM U TMIEPETOHSIOT Ha BOJASHON OaHe M3 MaJeHbKOM MEPErOHHON KOJIOBI.
Brixon oxono 30 1. Temm. kum. 77,2°.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. IIpuBenuTe MEXaHU3M PEAKLMM aJTKUIUPOBAHUS.
2. Kakue karanu3aTopsl UCIOIB3YIOTCS B PEAKIMAX aJKWINPOBAHUA U UX POJIb B OTUX IIpoueccax”?
3. IlpuBenTe TEXHOIOTHUECKYIO CXEMY JKUAKO(PA3HOTO aIKWIMPOBAaHUS OCH3051a B ATUIOEH30II.

4. JIsist npor3BOACTBA KAKUX MPOITYKTOB UCIIOJIb3YIOTCS 0i-OKMcH? Hanmuiure ypaBHEHUST peaKknid.
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Tema 9. Peakuuu oxuciaenus (I1K-6)

Jlexknus.
Peakiun oxucnenus. IlpakTudeckoe 3HauUCHHE NPOIECCOB OKUCIECHUS MU MX KIACCHU(pHUKAIIUA.
OxucnuTenpHble areHThl M TEXHHMKAa OEe30MacHOCTH B MpOIEccax OKHCICHHA. DHepreThdeckas
XapaKTEepUCTHKA pPEakUHUi OKHUCIeHHWs. HayyHble OCHOBBI INPOLECCOB OKHUCICHHS BO3LYXOM H
MOJIEKYJISIPHBIM KHCJIOPOIOM. MexaHu3M IPOLECcCOB FTOMOT€HHOTO OKHUcaeHUs. KuHeTuka u karanus
TOMOT€HHOI'O OKMCIJIeHHU. [ eTeporeHHplil Karaau3 npoueccoB okuciaeHus. KaranuzaTopsl, MexaHnusm
reTepOreHHOKATAIUTUYECKOTO OKHMCIeHUs. OKHCIUTENN M KaTalu3aropbl MPOLECCOB OKHUCIEHUS.
OCHOBBI TEXHOJIOTUH NIPOLIECCOB OKUCIIEHMS BO3LYXOM U MOJIEKYJIIpHBIM KUCiI0ponoM. OKUCIIEHNE B
KHUJIKOU M ra30Boi (pa3ax, TUIIBI PEaKIIMOHHBIX alIapaToB.
X¥MHS U TEXHOJIOTUS IIPOLECCA OKUCIIEHUS aIKaHOB, IOJy4aeMble IPOAYKTHI.

Oxuncnenve nMKIOaNKaHoOB. [IpOM3BOACTBO LMKIOI€KCAHOHA M AJAMIIMHOBOM KHUCIIOTBI U3
LUKJIOTEKCaHa.

OxncieHue aakeHoOB 10 HACBIMIEHHOMY atoMy yniepozaa. IIpomsBoactso akponeuna. IIponsBonctso
OKHCHM DJTWJICHA IPSIMBIM OKHCICHHEM HTwieHa. TexHomorusa mpouecca. OKHCICHHE aJKEHOB IIO
HEHACBIICHHOMY aTOMYy yIiiepoJa. TeXHOJIOrus OKUCIICHUS aJIKCHOB.

Oxwucnenne OeH3ona, HaTaIMHA W AHTpAICHA 10 apOMaTHYECKOMY KOJbIly. OKucieHue GOKOBBIX
Hernel alKuIapeHOB M TEeTEPOIMKINYECKHX COCIWHEHHMH /10 aibJeruoB M KapOOHOBBIX KHCIIOT.
IlomyyeHne HHUKOTMHOBOM KHCJIOTBL. MeXaHHM3M peaklUu OKHUCIEeHUs KyMmosa. OKuciieHue
cepycolepxKalux COEUHEHHM.

JlaboparopHbie padoThbI.
[TomydyeHne CUHTETUYECKUX KUPHBIX KUCIIOT
B pesynbrare peakiiuy OKUCIICHHs HACBIIICHHBIX YITIEBOIOPOJOB 00Pa3yIOTCsl CHHTETUYECKHUE
[enb paboOTHI: MPOBECTH OKUCIICHHE TBEPIOTO MapaduHa U ONPEAesIUTh U3MEHEHNE KUCIOTHOTO
qucha.
PeaxTuBbl: TBepabIit mapaduH, nepManraHat kaiaus, 0,1 H CHUPTOBBIN pacTBOP THAPOKCHIA KAJIHS,
(dbeHondTanenH, aeToH.
ObopynoBaHue: BO3AYXOIyBKa, KOJIOHKA C XJIOPUCTHIM KaJbIIEM, PEAKTOP OKUCIEHUS, TEPMOMETP
10 200 °C, nosymika JIlnaa-Ctapka, oOpaTHBIN XOJIOAWIBHUK, TIHWLEPUHOBAs OaHs, SJIEKTPOIUINTKA,
KoJIOa KOHHYECKast eMKOCThIO 150 M1 (4 1T.), mumieTku ajist otbopa mpoo.
IIpoBenenue omnbiTa:

Cunre3 CXKK u3 TBepaoro nmapaduna mpoBoasAT Ha JTaOOPaTOPHON yCTAaHOBKE, MPEICTaBICHHON Ha
pucysnke 4. [Tapadun 25-50 r (1o 3aganuio IpenogaBaTelis) 3arpy»aroT B pEaKkTop, pacIuIaBIsIIOT U
no6asmsiror KMnO4 (0,05-0,1 r 8 0,4—0,75 mut Bozsl).

Perynupys nogady ¢ nomoupto TpoiiHuka, npu temneparype 180 °C u co ckopoctrio 60 i1 Ha 1 KT
napaduHa B 1 4, yepe3 KOJOHKY C XJIOPUCTBHIM KaJIbLIMEM MOJAIOT BO3AYX B HIKHIOIO YaCTh
peaxkTopa 1o MOPHUCTYIO IUTACTUHKY. PeakTop MokeT ObITh CHaOXKEH 31eKTPo0OOTrpeBoM, 100
MIOMEIIIEH B IIIUIIEPUHOBYIO OaHIO.

[Tpoiins yepe3 peakTop, BO3AYX YXOAUT yepe3 oOpaTHBIN XOIONMIBHUK B aTMocdepy. Bona,
o0pa3syroImasicst B mpolecce OKUCIeHus, cooupaercs B noByiuke J{una-Crapka, a yHOCHUMBbIE
BO3/1yXOM KaIljii napaduHOB U JIETKOJIETY4HE MPOIYKThI PEaKIH, KOHACHCUPYIOTCS U
BO3BpalIaoTcs B peakTop. HebonpImas 4yacTh JISTKUX MPOIYKTOB YHOCATCSI BMECTE C BO3YXOM.
[Tporecc mpoBoAAT B TeueHHE 4 4acoB, OTOMpast KX bl 4ac Mpoly OKCHAaTa U ONpeaesiss
KHUCIOTHOE unciio. OT6op npoO B MpeABapUTEIbHO B3BEIICHHBIE KOJIOBI BeAyT MUIETKOU. J{s
OTIpeeNICHHs KUCIOTHBIX YHCEI MPOOBl PacCTBOPSIIOT B HEUTPAIbHOM alleTOHE.

[Ipu npoBeneHUM OMbITa TEMIEPATYPY B PEAKTOPE U PACXOJ BO3AyXa MOIIEP>KUBAIOT Ha
MMOCTOSTHHOM YPOBHE U OTMEUalOT 00beM BObI, coOMpatomeiics B JioBymike /[nna-Crapka.
Pesynprarel SKCrepUMEHTa U BBIYUCICHUN NEPEHOCAT B TAOIHILY U CTPOSIT rpauk 3aBUCUMOCTH
KHMCIIOTHBIX YHMCEJl OKCHJaTa OT MPOJOLKUTENBHOCTH peakiuu. [IpoBoaar oOcykaeHue Mmory4eHHbIX
pe3yNbTaToB U (POPMYITUPYIOT BEIBOMIBI IO pabdoTe.

HonyquHe aHHHHHOBOﬁ KHCJIOTBI OKHCIICHHUEM ITUKIIOTCKCAaHOJIa
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[{enb paGOTHI: TOMYYUTH AJAUITUHOBYIO KHCIIOTY ITyTEM OKHCIICHUS IIUKIOTeKCAHOIA U OIICHUTh
(akTOpHkI, BIUSIONINE HA €€ BBIXOA U YHCTOTY.

Peaktussl: mukiorekcanon (0,1 momw), azotHas kucnota (51,7% -nas, 0,43 mounst), BaHagaT
amMmonust (0,02 r)

O6opynoBanue: Koyiba KpYIIOAOHHAS TPEXTopiiasi, XOJIOMILHUK OOpaTHbIH, MeIanKka
MEeXaHWYeCKasi, CTAaKaH XUMUYECKUH, TePMOMETD, KarnenbHast BopoHka, puistp LlloTTa, Komba
Bbyn3ena, OaHs BoJsiHAS, DTIEKTPOIUIUTKA.

[IpoBenenue onmira:

[lepen HauaoM BBHIMOIHEHUS Ta00OpaTOPHOM PabOTHl HEOOXOIMMO PacCUUTaTh Tpedyemoe
KOJIMYECTBO PEAreHTOB, COIIACHO BBIIAHHOMY 3aJIaHHUIO.

B xpymionoHnyio TpéXropiyo Konody (puc. 5), CHaOKEHHYI0 MEXaHUYECKOM MeIaiKoi, 00paTHBIM
XOJIOAMILHUKOM, TEPMOMETPOM U KaIleIbHOM BOPOHKOM, 3aJIMBAIOT a30THYIO KUCIIOTY U JOOABISAIOT

KaTanu3arop (peakiuio MOXKHO TPOBOIUTH O€3 KaTaan3aropa, B 3TOM cllydae TeMIepaTrypa peakiuu
noikHa ObITh 85-90 °C).

KonOy narpesatot 110 55 °C Ha BOASHOI OaHe U MPHU SHEPTUUHOM IepeMeIIUBaHUN
(OCTOPOXHO!) nmpunuBaroT U3 KaneJbHON BOPOHKH HECKOJIBKO Karelb cnupra. Peakius
HAuMHAETCs yepe3 5 MUH (TIociie KOPOTKOro IEpHUosia MHAYKINK). B pesynsrare peakuuu
MIPOMCXOTUT BBIJEIICHHEM OyphIX OKCHIIOB a30Ta. Temmeparypy B konoe (okoso 55-60 °C)
MOJICP>KUBAIOT MTyTEM OXJIAKICHUS PEAaKLIMOHHONW Macchl B 0aHE CO JIbJIOM U MPUIMBAHHS C
COOTBETCTBYIOILIEH CKOPOCTBIO IUKJIOrekcanona (B reuenue 1-1,5 u). K xoHiy peakuuu, korjaa B
KareJlbHOW BOPOHKE OCTAHETCSI HEOOIBIIOE KOIUYECTBO IIMKIIOTEKCAHOJIA, OXJIAX/ICHUE
MPEeKpaIlaioT u i noAaepkaHus Temreparypsl 55—-60 °C cierka mogorpeBaroT Koj0y Ha BOASHOM
0aHe 10 OKOHYAHUS MPUOABJICHUS OCTaTKa IUKJIOrekcaHoia. HarpeBanue cMecu Ha KUTISIIEH
BOJITHOM OaHe NP HENMPEPHIBHOM TE€PEMELIMBAHNY MPOAOIDKAIOT U TOCIE MPUOABICHUS BCETO
KOJIMYECTBA LMKJIOTEKCAHOJa 10 MPEKPAIIECHUs BbIAEIEHUS OKCUIO0B a30Ta. JKUIKOCTh B rOpsiYeM
COCTOSIHMM IIE€PEJINBAIOT B CTAKAH M OCTABISAIOT KPUCTAJIIM30BATHCSA B IPOXJIaJHOM MECTE.
BrimaBmmii kpucTamuiMyeckuii 0cagok aAuIUHOBON KHCIOTHl OT(HIBTPOBBIBAIOT, IPOMBIBAIOT
10—12 M7 oyeHb XOJIONHON BOMIBI U CYILIAT HA BO3JyXE.
Jlasiee onpenesnsatoT Maccy ¥ TEMIIEparypy IUIAaBICHHAS OJYyYE€HHOW aJUIMHOBON KUCIIOTHI U
COCTaBIISIFOT MarepuasbHblil OanaHc npouecca. OOCYKIAOT Pe3yabTaThl ONbITA U (GOPMYITUPYIOT
BBIBO/IbI O BBIIIOJTHEHHOM padore.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. KaxoBeI yCIIOBUS, TEXHOJIOTHYECKUE MTAPAMETPBI, a TAK)KE XUMHU3M IIPOLIECCA OKUCIICHUS
aJKaHoOB?
2. IIpuBenure MEXaHU3M OKUCIICHUS METaHa.

3. Ilepeuncnure OKUCIUTENBHBIC ar€HTHI, IPUMEHSIEMBIE B Ta0OPAaTOPHOI IPAKTUKE U B
IIPOMBIIIUIEHHOCTH.

4. B uem 3akio4aeTcs CyTh peakluii OKMCINTENBHOIO aMMOHOMM3a? TeXHOIO0rUs MOy YeHUS
AKPUJIOHUTPHUIIA TI0 DTOMY METO.Y.

5. Hamumure YPaBHCHUEC U MCXaHWU3M PCAKIIUHU PAMOI0 OKHUCJIICHUS 3TUJICHA B allCTAJIbACTU. B
YCM 3aKIIIOYAIOTCA NPCUMYIICCTBA 3TOTO METOAA MOJTYYCHUA alCTaJIbACTUAAa NCPpea Apyr HMHA?

6. Kakue BelecTBa Noiay4aroT IPU OKUCIEHUH AJIKMJIAPOMATHYECKUX COETUHEHUN?

7. IlpuBennuTe MEXaHU3M PEAKIIMU OKUCIICHUS H30MPONIIIOCH30J1a B THAPOIIEPEKHICH U Pa3I0KEHUS
ee Ha ()EHOJI U aIleTOH.

8. IlpuBenuTe TEXHOIOTHUECKYIO CXEMY MOIy4eHUs (PeHOoJIa KyMOJIbHBIM METOIOM.

9. IlpuBenuTe cxeMy peakiiy ModydeHUs: TepeTaneBoil KUCIOTH U3 M-KCUIIONA.

10. Kakue mpoayKThl OY4YatOTCs IPYU OKUCIICHUN aJIKEHOB MO HEHACHIIIEHHOMY aTOMY yryiepoa?
11. HpI/IBeI[I/ITe CXEMY IOJYy4YCHHA CTUPOJIA U €0 T'OMOJIOTOB OKUCIIUTCIIbHBIMU MCTOAAMU.

12. OxapakTepu3yiite mporecc napodazHoro OKUCICHUS apEHOB B aHTUIPUABI KHCIIOT.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
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TEKYIHI KOHTpOb — 80 6amioB
KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npemuanbHbie 6amel — 10 6ammon

7 cemecTp

Pacrnipenenenue 6aioB mo 3aJaHusIM:

Ne Hazpanue Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
T | TeMbI/ BUI TEKyImer | KoJI-BO
MBI y4eOHOH 0 OaoB
paboTsI KOHTPOJ
s/ cpe3sbl
1. CoIpne u Ompoc 4 ITo 1 Gasury 3a Ka)KIbIii BEpHEIH OTBET
o0rme
METOJIBI
MOy YeHUS nabopar 5 Brimonnenne naboparopHoit pabotsl — 1 6ann, odpopmicHue
OpraHUuYecKu opHas ordyera 1 Oajul, OTBETHl Ha OIOJHHUTENbHBIE BOIPOCH — 3
X BELIECTB pabora Oama (o 1 Gamry 3a KaXKIbIi TPaBUIBHBINA OTBET)
2. | Cynbdupora Ompoc [To 1 6amry 3a KaXkbIii BEPHBIN OTBET
HHC nmabopar 5 Brimonuenne gaboparopHoit pabotsl — 1 6am, odopmircHre
OpraHmaeckl OpHast orueta 1 6ay, OTBETHI HA MOTOJHUTEIBHBIC BOMPOCH — 3
X COCIMHCHUM | paBoTa 6asa (mo 1 6aymuty 3a KaXkIblil IPaBUIIbHBII OTBET)
3. | HutpoBanme Ompoc 4 ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
u
HUTPO3MPOBA
HUE nabopar 5 Brimonnenne naboparopHoii pabotsl — 1 6ann, odpopmieHue
OpraHuYecKu opHas ordyera 1 Oajul, OTBETHl Ha JOIMOJHHUTENbHBIE BOIPOCH — 3
X COEMHEHUN pabora Oama (o 1 Gamry 3a KaXKIbli TPaBUIBHBINA OTBET)
4. | I'anorenupos Omnpoc o 1 Gammy 3a Ka)XIblii BEpHBINA OTBET
4HHC mabopar 5 Brimonuenne gaboparopHoit pabotsl — 1 6am, odopmircHre
OpHast orueta 1 6ay, OTBETHI Ha MOTOTHUTEIBHBIC BOMPOCH — 3
pabota 6amna (o 1 Gamty 3a KaXKIbIi PaBUIBHBINA OTBET)
5. | Boccranogie Ompoc 4 ITo 1 Gasury 3a Ka)KIblii BEpHEIH OTBET
HHE HATPO-H | gaGopar 5 Brimonnenne naboparopHoii pabotsl — 1 6ann, odpopmiucHue
HUTPO30COCIH opHas ordyera 1 Oajl, OTBETHl Ha NOIMOJHHUTENbHBIE BOIPOCH — 3
HEHHUH. pabora Oama (o 1 Gamry 3a KaXKIbli PaBUIBHBINA OTBET)
KonTpoans 10 Pemenue 5 3agad. 2 6anna - BepHOE peleHre 3a1auu, 1 6amt
ast - JIOTHYECKHU BEPHO peleHue, cozaeprkaliee
padora(xo apudmerndeckyro ommuoky, 0 0aIoB — HEBEpPHOE PEIICHUE
TPOJIbHBII
cpes)
6. | 3amemieHue Omnpoc o 1 Gammy 3a Ka)XIblii BEpHBINA OTBET
cynbdorpymm snadopar 5 BrinonHenue nadoparopHoi padotel — 1 Gami, opopmieHue
bl 1 opHast ordera | OamI, OTBETHI Ha JOMOJHHMTENbHBIE BOIPOCH — 3
TaJIorcHOB pabota Oasa (mo 1 6aymty 3a KakIblil IPaBUIIbHBII OTBET)
7. B3anmvnrie Ompoc 4 ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
MpeBpanicHus
aMHUHO- U
THJIPOKCHCOEN
WHEHUN
8. | AmkmimpoBa Ompoc ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
HAC 1 nabopar 5 Bemonsenue naboparopHoii paboTsl — 1 6ai, opopmiaenue
alIMpoBaHu opHas oTdyeTa 1 6Gaji, OTBETHl Ha JONOJHHUTENbHbIE BOIPOCHL — 3
¢ pabora Oasua (o 1 Gayuty 3a KaXKAblid PaBUIIBHBINA OTBET)
9. Peaxnun Omnpoc 3 o 1 Gammy 3a Ka)1blii BEpHBINA OTBET
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OKHCJICHUS nabopar 10 Brimonnenne naboparopHoii pabotsl — 1 6ann, odpopmieHue
opHas ordyera 1 Oajul, OTBETHl Ha JOMOJHHUTENbHBIE BOIPOCH — 3
pabora Oama (o 1 Gamry 3a KaXKIbli PaBUIBHBINA OTBET)

KonTpoans 10 Pemenue 5 3agaq. 2 6anna - BepHOE peleHre 3a1auu, 1 6amt
ast - JIOTHYECKHU BEPHO peleHue, cozeprkaliee
padora(ko apudmerndeckyro ommuoky, 0 0a/IoB — HEBEpPHOE PEIICHUE
TPOJILHBII
cpe3)
10. | IIpemuansHble OaIBI 10 JlononHuTeNbHBIE MpEeMUaTbHBIE Oamibl  MOTYyT OBITh

HAQYUCJICHBI 3a BBIITOJHCHUC TBOPYCCKUX 3a):[aHPII>i Ha BI:I60p
CTYACHTA B 3aBUCUMOCTHU OT TCMEIL.

11. NunuBunyanbHbie 50 CTYOEHT MOXET MNpPENOCTaBUTh BCE 3aJaHUs TEKYLIETO
3aJIaHusl, C TOMOIIBIO KOHTPOJISI U KOHTPOJIBHBIE CPE3bl
KOTOPBIX MOXHO
HaOparhb
JIOTIOJTHHUTEIIbHEIC
OaJIIbl Ha DK3aMeHe

12. Hroro 3a cemectp 100

HroroBass omenka 1o 3adery BbicTaBisgercs B 100-0ayuibHOM MmIKajie W B TPATUIIMOHHOM
yeTeipexOamutbHON 1Kajne. I[lepeBox 100-0amibHONW pPEHTHHTOBON OLIGHKHM TO JUCIUIUIMHE B
TPATUITMOHHYO YETHIPEXOATEHYIO OCYIIECTBISIETCS CISIYIONUM 00pa3oM:

100-0ammpHas cucreMa TpanuinmonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHnast padora

Tema 5. BoccTaHOBIEHHUE HUTPO- U HUTPO30COEAMHEHHUM.
Bapuanr 1
1. CynbdupoBanne. 3HaueHHE BBEACHUS CYJIb(QOTPYIIbBI B apoMaTuieckoe siapo. Cynbhupyromme
peareHThl. BiusiHue pa3nuyHbix pakTOpoB HA MPOIECcC CYyab(hUPOBAHUS.
2. MeTozb! ¥ IpUEMBI BEJICHHSI TIpoliecca IIeIOYHOTO MIaBIEHUSI apOMAaTUYECKUX CYIb(OKUCIIOT.
Brinenenune rumpokcucoennHeHnuid. TexHOIOTHs ModydeHus 2-HadToa.
3. [Ipennoxure cnocoObl MoMyueHus N-QpeHmIeHAnaMiHa U3 OeH3051a U JalTe CPAaBHUTENIBHYIO
XapaKTEePUCTUKY 3TUX CIIOCOOOB.
4. PaccuunTaiiTe HEOOXOAMMOE KOJIMYECTBO PEareHTOB I mpurotoBieHus S00 Kr HUTpyIOmen
cMmecu coctasa: 27 % a30THOM Kucaothl, 60 % cepHOM KUCIOTHI U 13 % BOIBI U3 MENaHXKa, CEPHOI
KHCIIOTBI U BOJIBI.
5. OnummTe HeNpephIBHBIHN MPOLECC XJIOPUPOBAHKS OSH30I1a C LIEIbIO MOMYyYeHHs XJIOpOeH30I1a

Bapuanr 2

1. CynbdupoBanue Hadranuaa u 2-Hadrona. [IpaBuio pasmemenus cyabdorpymi B
HadTasmHOBOM KoJiblie. [lomydeHne MoHO- 1 oaucynb(GOKUCIOT HadTanuHa U 2-HadToa.

2. BoccTanoBieHre HUTPOCOCTUHEHUN PACTBOPAMH CYJIb(PHUIOB B MIEIOYHOM cpere. B kakux
CIIy4asiX 3TOT METOJ MPUMEHsI0T? MeXxaH3M BOCCTAHOBJICHUS HUTPOCOEAUHEHUHN CYIb(pHIoM
HaTpUs.




3. Paccunraiite HE0OXOIMMOE KOJTMYECTBO MEJIaHKa, CEPHON KUCIIOTHI U BOABI JUIsl IPUTOTOBJICHUS
200 xr HUTpYOLIEN cMecH, coaepskamieit 35 % a30THON KUCIO0ThL, 57 % cepHON KUCIOTH U 8 %
BO/IBL.

4. IlpenyoXkure cXeMy M yCIOBUSI XUMUYECKHUX MTPEBPALICHUI MTOTy4YEHHS U3 aHWINHA
4,4-(N,N-mumeTn)-aguamMmuHonupeHmwIMeTaHa.

5. Kakoe obpazyercs coenunenue, ecnu 18,3 kr 2,4-nunutpoanununa B 50 1 90 %-it ykcycHol
KHCJIOTBI 00paboTarh 32 kr Opoma? B kakux MpuMEpHO TeMIIepaTypPHBIX YCIOBHSIX CISAYET
MIPOBOJUTH 3Ty peakiuio? Kak MoHO OblsI0 ObI yCOBEPILIEHCTBOBATH MTPOBEIACHHUE STON PEAKIUH C
LIeJIbI0 COKpAIeHUs pacxoaa Opoma?

Tema 9. Peakiinu oKuciIcHUA
Bapuanr 1

1. 3amemenue xynopa (Opoma) Ha aMHUHO- U apuiIaMuHOrpynnbl. Katanutuueckue u
HEKATAJIMTUYECKUE MPOLEeCChl. MeXaHU3MBbI PEaKLIUM.

2. XapaKTepI/ICTI/IKa NEPBUYHBIX, BTOPUYHBIX U TPCTUYHBIX aAMUHOB, MCTOABI UX OIIPCIACICHUA.
Pa3,£[eneHHe CMCCH aJIKMJIaMHUHOB.

3. IIpeanoxxure XMMHUECKYIO CXEMY, YCIOBUS M MEXaHU3MbI PEaKLMi IpU CUHTE3E
2,6-TMaMHHO-TI-TOJIYOJICYJIb()OKUCIIOTHI U3 TOIYOJIA.

4. AnkuiaupoBaHUE aMUHOB MPOCTHIMU 3(pupamu, alKkuiIrajsoreHuaaMu. Beenenne O6eH3UIBHOTO
OCTaTKa, 3aMEIICHHBIX AJIKWIBHBIX TPYII (OKCUATIKWIBHBIX, KapOOKCHUMETHIBHBIX).

5. MeTtonbl BpeMEHHOM 3allUThl IEPBUYHBIX aMUHOTpyHIl. [ uaponu3 N-aunnaMuHOB (yCI0BUS
THJIPOJIN3a, KaTajus).

Bapuant 2

1. 3amemenue xjopa KUCIOPOACOAEPKAUIMMH rpynnamMu (THAPOKCH-, aJIKOKCH- U
apunokcurpynnamu). Onummre MexaHusM, 0 KOTOPOMY IPOTEKAIOT PEAKIUKA 3aMELICHHUS.

2. Oxucnenue HapTanuHa. OMUIINATE NIPUHIUITHAIBHO TEXHOJIOTHIO MOTY4YeHUs (PTaNIeBOTO
aHryApuaa u3 HadraauHa.

3. IIpennoxxure XMMHUYECKYIO CXEMY, YCIIOBUS U MEXaHU3MBl pEaKLUi CUHTE3a
2-aMUHO-M-TOIXYOJICYAb(POKUCIOTH U3 TOIYOJIa.

4. JlaiiTe CpaBHUTEIIbHYIO XapaKTEePUCTUKY METOJI0B NoiydeHus ¢penona. ([lomyuenne ¢enona us
6eH301CYNB(OKUCIOTHI, U3 KyMoJia, OeH3oara menu.) [IpuBeaure MexaHU3MBbl peakIUi MOITy4YEeHUS
(dheHona 3TUMU METOAAMH.

5. Kak ompenenuth copepkaHne aMMHOB B cMecH ankuiaaMuHoB? [Ipemoxkure crocod pasaencHus
cMmecH anuimHa, N-3tunaguianaa 1 N, N-Iu3THiIaHnImHa.

JaboparopHasi padora

Tema 1. Coipbe u 001111I€ METO/IBI TOTYYSHHS OPTAHUYECKUX BEIIECTB

1. PaccMoTpuTe npuMepsl pacrpeneiaeH sl IeKTPOHHON INIOTHOCTHA B OEH30JIbHOM KOJIbIIE MO
NeCTBHEM AIEKTPOHOAOHOPHBIX U 3JIEKTPOHOAKIEITOPHBIX 3aMECTUTENCH.

2. Pacnonokxure n3BecTHbIe BaM 3amecTUTEN B PsII 110 UX OPUEHTUPYIOMIEH CITO-COOHOCTH.

3. PaccmoTrpuTe mpOCTpaHCTBEHHOE BIUSHHUE 3aMECTUTENIEH B apOMATUUYECKUX CO-CIMHEHUSIX Ha
COOTHOILICHHE U30MEPOB.

4. Kak BIMAIOT pa3Mepbl MeKTPOGUIBHBIX YaCTHUI] HA COOTHOILICHHE U30MEPOB?

5. PaccmoTpuTe BIMsSIHUE aKTUBHOCTH aTaKyIOIIMX YaCTHUIl B PEAKIUSAX AIEKTPOPHILHOTO
3aMeIEeHHs Ha CEJIEKTUBHOCTh U CKOPOCTH IMpoIiecca.

6. HazoBute dpakuun, oroupaeMblie npu rnepepadboTke KAMEHHOYTOJIBHON CMOJIBI, M YKa)KUTE
YIJIEBOJIOPO/IBI, KOTOPBIE B HAX COIEPKATCSI.

Tema 2. Cynb¢upoBanue OpraHMueCKuX COCTUHEHUI
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1. KakuMm MeToZ10M OCYyIIECTBISETCS CyIb(pUPOBaHUE APOMATUYECKIX AMUHOB?
2. OnummTe crmocoObl BBIEICHUS CYTb(OKUCIOT.
3. Ha3oBuTE OCHOBHBIE CBOMCTBA CYIb(OKHCIIOT.

4. OOpaTUMOCTh PEeaKIUu Cyab(OUPOBAHUS APOMATHIECKUX COSAMHEHUN. MeXaHn3M TuapoIn3a
apoOMaTU4YeCKUX CYIb(HOKUCIOT.

5. PaccMoTpuTe 0COOCHHOCTH MIPOIIECCOB, MPOTEKAOIINX MTPH UCTIONB30BAaHUH B KAUECTBE pearcHTa
XJIOPCYIT(OHOBOW KHUCIIOTHI.

6. Chopmynupyiite 1 00bICHUTE MMpaBmiIo ApMcTpoHTa-BrHHa 1ipu cynbGupoBanuy HapTaIuHA.

7. B ueMm cymiecTBEHHOE pa3inyue B MIPOBEACHUH MpoIecca CyIb(PUPOBAHUS apO-MATHUYECKUX
aMHMHOB B PACTBOPUTEJIC METOJIOM ‘3alleKaHusl” OT OOBIYHBIX METO/IOB?

8. Mepbl TeXHUKH 0€30MaCHOCTH MPH MIPOBEIECHUH MTPOIIECCOB CYIb(OUPOBAHMUS.

9. Kakue mpoaykTsl 00pasyrorcs npu cyiabhupoBaHuu (EeHOIa KOHIIEHTPUPOBAHHONW CEPHOM
kuciorou npu temneparype 10-20 °C u ipu 100 °C u nouemy?

10. TTouemy npu cynbupoBanun O6€H30I1a HA MOHOCYTB(OKHUCIOTY B KaYECTBE CYIb(UPYIOIIETO
areHTa UCIOJIB3YIOT KOHIICHTPUPOBAHHYIO CEPHYIO KUCIIOTY, a IPH AajbHEeHIeM Cyb(pupoBaHUH
Ha TUCYITB(POKHUCIIOTY - OJieyM?

11. Kak BIHAIOT 3aMECTHTENIN Ha CKOPOCTh U MECTO BCTYIUICHUS CYAb(OTPYIIbI B apOMaTHIECKOE
S1po?

12. Kakoii uzomep npeobianaet npu cyibGrupoBaHUH XJIOpOEH30J1a U ToYeMy?

13. Kaxoii KoHIIEHTpaluu ojieyM ObLT nconb3oBaH ajs noixydeHust 700 kr 20 %- ro oneyma, eciu
JUTs1 €70 pa30aBlieHUs KCTIOIB30Balu 340 KT CEpHOU KUCJIOTHI TIOTHOCTHIO 1,8287

14. PaccumraiiTe HeoOxonuMoe Kom4uecTBO 93 %-ii cepHOI KUCa0THI Aiis nosmydeHust 500 kr
2-Ha(TanuHCYNb()OKUCIOTHI, €CITU KOHIIEHTpalusi orpadoTaHHoi KuciaoTsl 80 % .

Tema 3. HuTpoBaHue 1 HUTPO3UPOBAHUE OPTaHUYECKUX COEANHEHUN
. B ueM 0cOOEHHOCTh HUTPOBAaHUS APOMATHUECKUX aMHUHOB?
. Kak ocymiecTBisieTcst KOHTpOJIb peakiuy HUTPOBaHUS?
. PaccmoTrpuTe criocoObI BeIIETIEHNS HUTPOCOEAMHEHH.
. B 4em cyImHoCTh OKUCINTENBHOTO HUTPOBAHUS?
. Kak nponsBoauTcs aHain3 KauecTBa HUTPOIPOTYKTOB?
. PaccmoTpute 0cOGEHHOCTH HUTPOBaHUS (PEHOIOB M HAPTONIOB.
. Kakue TpeboBanus k 6€30macHOMyY BEICHHUIO Mpoliecca JOHKHBI COOIOAATHCS TPU HUTPOBAHUN ?

0 I N n bW

. OOBsicHUTE HEOOPATUMOCTH MPOLIECCOB HUTPOBAHMS B OOBIYHBIX YCIOBHSX.

9. KakoB NopsI0K 3arpy3Kd KOMIIOHEHTOB IIPU IIPOBEACHUH MPOLECCOB HUTPOBAHMS ?

10. OOBbsicHUTE MECTO BCTYIUICHHSI HUTPOTPYIIIBI IPH HUTPOBAaHUH HaTaIMHA U
HapTATUHCYAB(POKHUCIIOT.

11. Kakue TUHUTPONIPOU3BOIHBIE 00PA3yIOTCS IPU HUTPOBAHUU aHTPAXUHOHA HUT-PYIOLIEH
cMeChI0?

12. B yem CcXOICTBO U pa3IniMs B PEAKIUAX HUTPOBAHUS U CYIb(UPOBAHUS apOMa-THUECKUX
COEIMHEHUIT?

13. KakoBbl NpUHIUIIBI TPOBEAEHUS POLIECCOB HUTPOBAHUs?

14. Kakue daktopsl OyyT OKa3bIBaTh BIUSHUE HA COOTHOIIIEHHWE OPTO- U Mapau30MePOB MPHU
HUTPOBAHUU TaJOreHOEH30JI0B?

15. KakoBa poJib HUTpUTA HATPUA MPU HUTPOBAHUU apOMATUYECKUX COCAMHEHU BOJJHOM a30THOM
KHUCJIOTOW?

16. Kakoii KOHIIEHTpaIllUH U B KAKOM KOJIMYECTBE HEOOXOAMMO B3ATh CEPHYIO KHCIIOTY WM OJICyM
qutst npurotoBienus 1200 kr HUTpyrowIe cmecu cienyromero cocrtasa: 61 % cepHoii kuciotsl, 31
% a30THOM KUCIIOTHI U 8 % BOIEI, ecli UMeeTcsa 68 %-s1 a30THasA KHCI0Ta?

17. Ilpu HuTpoBaHUM OeH30HUTpHIIA 0Opa3yeTrcst okoso 17 % opro-uzomepa u okoino 81 %
MeTan3omepa. Uem 00bSICHUTh M30MEPHBII COCTaB MPOAYKTOB HUTPOBAHUSA?
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18. Kakoe monmyunrcs coeauHeHue, eciu 78 Kr 6eH3ona oopadarsiBatoT 90 Kr MenaHxa B
npucyTcTBUM cepHoil kucaotsl pu 80 °C. KonuenTparus oTpaboTaHHO#M KHCIOTH 87 %.
Paccunraiite, kakoe KOTUYECTBO CEPHOUN KMUCIIOTHI WIIH OJieyMa TpeOyeTcs sl MPOBEACHUS ITON
peakuuu.

19. Yro obOpaszyeTcst mpu HUTPOIUPOBAHIII IEPBUYHBIX APOMATUIECKUX AMHHOB?

20. Kakune mpomayKTsl 00pa3ytoTcsi Mpu HUTPO3UPOBAHIIT JHAPUITAMUHOB?

21. TayroMepust apoMaTH4ECKUX TUAPOKCUHUTPO3ONIPOU3BOIHBIX.

22. [Touemy mipu HUTPO3UPOBAHIIIT PE30pIIMHA oOpasyeTcs 2,4-THHUTPO30PE3OPIIITH U HE 00pa3yeTcs
2,4,6-TpUHUTPO30PE30PIIUH?

Tema 4. 'anorenupoBaHue
1. Kakue nmpoayKThl 00pa3yroTcst Py XJIOPUPOBAHUN HUTPOOEH30Ma?
2. B yeM 0COOEHHOCTD XJIOPUPOBAHUSI aMUHOB OC€H30JIBHOTO psiia?
3. B 4eM cocTOUT posib OKUCIIUTENS B IPOIIECCe OPOMUPOBAHUS apOMATHIECKUX COCTUHCHUI?

4. B xakoe NOoJI0KEHHE BCTYIACT XJIOP MPHU XJIOPUPOBAHUH JTUHUTPOOCH30I1a TIPU BBICOKHX
TeMieparypax?

5. IlpuBeuTe TEXHOIOTUUECKYIO CXEMY HEIPEPBIBHOTO XJIOPHPOBaHUs OeH3071a.

6. KaxoBa nmpeumyIiecTBEHHAs OPUECHTAITUS TP XJIOPUPOBAHUHU M OpomupoBanuu Toiyona? [Ipu
KaKoM U3 3TUX peaklUil OTHOIIEHHE KOJTMYECTB MOMYUYaIOIUXCs OPTO- U Mapan30MepoB JOHKHO
OBITH OOJTBIIIE?

7. Kakue npogyKThl 00pa3yroTcst IpH XJIOPUPOBaHUN OeH30Ma?

8. Kakue peareHTbl HCTIONB3YIOTCS B PEAKIIMA OPOMUPOBAHUS apOMATHIECKUX CO-CTUHECHUN?
9. HazoBuTe Mephl IO TEXHUKE O€30MaCHOCTH MPH BEACHUH MPOLIECCOB raJIOTeHUPOBAHUSI.
10. B ueM 3akrodaeTcsi HOATOTOBKA CHIPhS B MPOM3BOACTBE XJIOpOeH301a?

11. Kaxkoe coenunenne oOpasyercs npu XJIOPHPOBAHUH 2-METUIIAHTPAXUHOHA U
1-cynb(OKUCIIOTHI aHTPaxXHUHOHA?

12. Kakum 00pa3omM MOXKHO BBECTH (pTOp B OOKOBYIO IIeTIh apOMaTHUECKOro coenuHenusa? B
apoMaTtnyeckoe Konblo? [To kKakuM npuyrHaM HEBO3MOXKHO MpsiMoe (PTOPUPOBAHHE
apoOMaTU4eCKUX COEANHEHNN?

Tema 5. BoccTaHOBIEHHE HUTPO- U HUTPO30COECIUHEHU.
1. 3anummuTe cxeMy XMMHUYECKUX MPEBPAIIEHN BOCCTAHOBIICHUSI HUTPOCOECTUHEHU I
KEJIE30M B IIPUCYTCTBUU IEKTPOJIUTA?
2. 3anummTe CXeMy XUMHYECKUX MPEBPAIEHUN B IPOILIECCE BOCCTAHOBIICHUSI HUTPOCOECTUHEHU I
Cynb(hUIO0M HATPHSL.
3. Kak BbIAEISAIOTCS aMUHBI U3 PEAKIIMOHHON MacChl P BOCCTAHOBICHUH HUTPOCOETUHECHHI
KEJIe30M B MPUCYTCTBUU AIEKTPOIUTA?
4. Kakoif BOCCTAaHOBHUTEIb CIICAYET UCIIOIB30BATh JIJIsl TTOYYCHHS 2-aMUHO-4- HUTpodeHoIIa 13
2,4-muauTpodeHnomna’?
5. CocraBbTe TEXHOJIOTHUECKYIO CXEMY BOCCTAHOBJICHHSI HUTPOOEH30J1a 10 aHWJIMHA BOJOPOJIOM
KaTaTUTUYECKUM METOJOM.
6. [Touemy mpyu BOCCTaHOBJIEHUU HUTPOCOEIMHEHUI HE BCET/Ia OTAAETCS MPENNOYTEHIE CAMOMY
JEIICBOMY U3 CYAb(HIOB - CynbpuIy HATpHs?
7. Kakue katanu3aTopbl U pacCTBOPUTENN UCHIOIb3YIOTCS IPU BOCCTAHOBICHUH HUTPOCOEANMHEHUN
BOJIOPOJIOM B JKHJIKOH (haze?
8. 3anumure cxeMy XUMUYECKUX MPEBPAILlEHUI MpU BOCCTAHOBICHIUH HUTPOOEH30J1a IIMHKOM B
LIEJIOYHOM cpefie, aMaliblraMOi HaTpHsl.

9. Kakue TpeOGoBaHUS NPEIbSIBIAIOTCS K KQUECTBY KEJIE3HON CTPYKKH B PEaKLUAX BOCCTAHOBICHUS
HUTPOCOECIMHEHUM B CpeJie AIEKTpoauTa?
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10. ITpu BoccTaHOBIECHUM a30KpACUTENs 00pasyercs 2-aMUHO-4-MeTHII(hEeHON U TI-
amuHoaneraHmua. Kakoil a3okpacurenb ObLT HCIOIH30BAaH M KAKME BOCCTAHOBUTENIN MOXKHO
IIPUMEHUTD?

11. CocTaBbTe TEXHOJIOTUYECKYIO CXEMY BOCCTAHOBJICHUS HUTPOOCH30J1a 0 aHUJINHA YYyTyHHOU
CTPY’KKOH B cpe/ie 3JIEeKTPOJIUTa HEMIPEPHIBHBIM METOIOM.

Tema 6. 3amenienue cyab(pOrpymnIbl U raJoreHoB
1. Kakue mob6oYHbIC TPOTYKTHI 0OPA3yIOTCS MPH IMIETOYHOM IUIABJICHUH OCH30JICYIb()OKUCITOTHI?
2. Kakoe coenuHenne obpasyercs MpH METOYHOM IUIABICHUH T-KUCIOTHI?

3. Kak onpenensior moHOTY Mpoliecca IMIeIOYHOTO TUTABJICHHSI TIPU MTosTydeHuu ¢eHosa, 2-Hadroda,
JIPYTUX TUAPOKCUCOETUHECHUI?

4. IIpu Kakux yCJIOBUSAX MPOUCXOAUT 3aMEHa CYJIb(Orpynibl HAa AMUHOTPYIIITY B a-
aHTPaxXMHOHCYIb(POKHUCIOTE?

5. Kaxko#i mpoaykT oOpa3yeTcs Ipu B3aUMOJICHCTBUH (l-aHTPAXUHOHCYIIb(O KUCITOTHI C
COJITHOKHCIIBIM PaCTBOPOM XJIOpaTa HaTpusi?

6. B xakux ycCJIOBHSIX ITPOTEKAET MPOIECC THAPOIN3A APOMATHIECKUX CYITb(POKUCTOT?

7. Kakoe coenuHeHne oOpa3yercsi pHu HarpeBaHWU BOJHO-IIIEIOUHOTO pacTBopa T- KUCIOTHI C
IIUHKOBOHU IBLUILIO?

8. K xakoMy HexenaTelbHOMY SIBJICHHUIO IIPUBOIUT HaPYyIIEHUE TEXHOJIOTUYECKOTO peXUMa
(HEIOCTaTOYHO MHTEHCUBHOE NIEPEMEIINBAHNE, HAPYILIEHUE TEMIIEPATYPHOIO PEXKUMA) IpU
OTKPBITOM CIIOCO0E LIETOYHOTO MIaBICHHS?

9. Ucnionp3yst 3HAHUS MPEABIAYIINAX Pa3aesioB, COCTABETE CXEMY XMMHYECKUX MPEBPAIICHUN TTPH
cuaTe3e H-KHUCIIOTEL.

10. Ilepeuncnute Mepbl TEXHUKH 0€30MACHOCTH IIPU MPOBEACHUH 1EJIOYHOTO MJIABICHUS
apoOMaTU4YeCKUX CYIb(HOKUCIOT.

11. IIpu 1mien04HOM IJIaBJICHUH B aBTOKJIaBE HA()TUIIAMUHOCYIb(POKHUCIIOT, COAEPKAIINX

aMHUHOTPYNNY B a-MOJIOKEHUH, ITPOLECC IIECTIOYHOTIO IUIABJIEHUS BEAYT B IPUCYTCTBUH AMMHUAKA.
[Touemy B 3TOM CiTy4ae BO3ZHHUKAET HEOOXOAMMOCTh BBEJICHUSI aMMHaKa?

12. Kak B MpOMBIIIJICHHOCTH MOYYaroT M-HUTPOAHWIIMH U3 MT-HUTPOXJIopOeH30ma?
13. KakoBa poJib CBSI3YIOIIMX KHUCIOTY BEHIECTB MPH 3aMEHE XJIOpa HAa apuiIaMUHOTPYyIITy?

14. Ilepeuncaute METOBI 3aMEHBI XJIOpa Ha TUAPOKCUIIBbHYIO Tpyniy. [IpuBennre yciaoBus
IIPOTEKAHUS ITUX PEAKLUM.

15. B yem 10CTOMHCTBA U HEIOCTATKU METO/Ia MOMy4YeHHs (heHoIa U3 XJIopOeH301a nepes
«cynb(hyparMmoOHHBIMY METOIOM?

16. Hanmmute cxeMy XMMHYECKHX MPEBpaLIeHUH OEH30TPUXIIOpHIA B OCH30HHYIO KHCIIOTY.
17. Tlomy4yute 3 OEH30TPUXIOPHUIA XJTOPUCTHIN OCH30MII BCEMH U3BECTHBIMH METOIAMH.
18. KakoB MexaHU3M 3aMEeIIeHHs XJIOpa Ha aJIKOKCWIbHYIO Tpyniy?

19. Kak ocymiecTBuTh 0OMEH XJjiopa Ha GpTop?

Tema 8. ANKUIMPOBAHKUE U allUIIUPOBAHUE
1. Kakumu MeTtogamMu pasJeisitoT CMECh alIKUIIMPOBAaHHBIX AMUHOB?

2. KakuMm 00pazom pasiararor cojib Y4eTBEPTUIHOTO aMMOHHEBOTO OCHOBAHUS, 00-pa3yonIerocs nmpu
ATKHJIUPOBAHUYN CIIUPTAMU?

3. KakoBa poJib 1IEJIOYHBIX ar€HTOB MPHU aJKWIMPOBAHUY TaJOTCHAIKUIAMHU?

4. Kakum 006pa3oM NpOBOASAT aHAJIU3 CMECH aJIKWINPOBAaHHBIX aMHHOB? [Ipenoxure cxemy
aHajJn3a CMECH, COCTOsAIIEH 13 aHuIrHa, N-3Tuji- 1 N,N-II- 3TuJIaHUuInHA.

5. C KaKoil LeNpI0 OCYLIECTBIISIOT aJKUIMPOBaHUE TUAPOKCUTpymbl? Kakue an-kunupyromue
CPEICTBA IIPU 3TOM HCIIOJIB3YIOTCS M NIPU KAKUX YCIOBUAX IPOTEKAET IPOLECC AIKWINPOBAaHUA?

6. Kakum 006pa3oM ocyIiecTBUTh M30MpaTeIbHOE aKUIMPOBAHUE THAPOKCUTPYIIIBI B COSAMHEHHH,
coiepallleM KpOMe I'MJIPOKCUTPYII €1e U aMUHOTPYIITy?

7. Kak ounctuTh AJIKWJIOKCUCOCIUHCHUEC OT HCIIPOPCArupoOBaBIICTO FI/II[pOKCI/ICOeI[I/IHI/IH?
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8. Kak mpoBecTy Je3aIKniMpoBaHUe aJKUIMPOBAHHOTO THIPOKCUCOEINHEHUS ?
9. Hanumure ypaBHeHUE peakUy MOJyYeHHs (PEHUITHOIIMKOIEBON KUCIIOTHI U3 THO(EHOA.

10. Kakum 00pa3om yaasiseTcsi aunibHas TpyIa B CIy4ae BpeMEHHOTO alliIMPOBAHUS
aMUHOTPYIIIIbI?

11. Yro Ttakoe a3oTomnsl? B pe3ynbraTe B3auMOJECHCTBYS KaKuX COEAMHEHNI OHU Toiy4atorcsi? Yto
CIIy>)KUT B JJAHHOM CJIy4ae alINPYIOIUM areHToM?

12. Kakyto poJib B IpOU3BOACTBE a30T0N0B urpaet PC13?

13. IloueMy B XJIOpHCTOM LIMAHYpPE BCE TPU aToMa XJIOpa UMEIOT Pa3HYIO pEaKIIMOHHYIO
CHOCOOHOCTH?

14. TToueMy B peakusiX allUJIMPOBAHUS apOMaTHIECKUE CYIb(HOXITOpU bl Oomee
pe-aKIMOHHOCIIOCOOHBI TT0 CPAaBHEHUIO C CYIb(HOKHUCIOTaMHU?

15. Hanumure ypaBHEHUS! peakuii CHHTE3a ajlol KUCIIOTHI.
16. C xakoii 11e1bI0 BBOTUTCSI OCH30MIBHBIN 0CTATOK?

Tema 9. Peakiiumu oxkuciieHUs
1. [IpuBenuTe yCIOBUS U MEXaHU3M PEAKIIMH OKUCIICHHS U30TPONMIOeH301a 10 PeHoma.
2. Ilepeuncnure METOBI OMYUYECHHS] XUHOHOB ITyTeM OKHUCJIeHUs. Hanummnre XuMu3m 3Tux
MPOLIECCOB.
3. [lepeunciure TEXHOJOTUYECKUE CTAJANH MPOLECCA MOTYUYEHHUSI aHTPAXHUHOHA U3 aHTpalleHa U
HAa30BHUTE YCJIOBUS IPOBEJICHUS 3TOTO MpoIecca.

4. Tlpum KaKuX yCJIOBHUAX MOMyYaroTcs (hTaneBblil aHTMAPU U MaJIeMHOBBIN aHTuapua? Kakue
KaTaJn3aTopbl UCIOJIB3YIOTCS MPU OKUCICHUH HadTanuHa 1 OeHsona?

5. Kakoe BiIusgHHiE OKa3bIBAIOT 3aMECTUTEIN B Ha(bTaJII/IHOBOM KOJIBIIC HAa HAIIPABJICHUC OKHUCJIECHUS?
6. B ueM 3akirouaercsi CyImHOCTh MPOIECcCca OKUCIUTEIIBHOTO aMMOHOIU3a?

7. Kakas pa3HOBUIHOCTb PEAKLIMN OKUCIIEHHS UCIIOJIB3YETCS MPU MOIYUYEHUH CTUPOIA U3
yTIII0eH30i1a?

Omnpoc

Tema 1. Ceipbe 1 00IIIHIE METOABI TTOJTYYCHHUST OPTaHUYCCKHUX BEIECTB

1. qTO SABJISICTCSA apOMaTI/I‘-IeCKI/IM CBIpI:CM JUIA HpOI/I3BOI[CTBa CHUHTCTHYCCKHUX apO-MaTquCKHX
COeIMHEHUN?

2. Ha3zoBure u faiiTe XapakKTEpUCTUKY METOJOB ITOJIy4EHHSI OCHOBHBIX BUJIOB apO-MaTU4YECKOTIO
CBIpbS.

3. Kakue Mepbl Ipe1oCTOPOKHOCTH HEOOXOAUMO COOMIONATh U paboTe ¢ apOMa-THYECKUM ChIpbeM?

4. TlpuBenure KiIaccuPUKAINIO OOIIMX METOIOB MOJYYCHHUSI CHHTETUIECKHUX apO-MaTHIEeCKHUX
COETUHEHUN.

5. Kak pensitcst 3aMecTUTEN! M0 XapaKTepy UX 3JIEKTPOHHOTO BIUSHUS HA apOMaTHYECKYIO
cucrtemy?

6. HazoBuTe o01me mpaBuiia BBEJCHHS 3aMECTUTEIIS B HE3aMEIIIECHHOE Y MOHO3aMEIIICHHOE
O€H30JILHOE KOJIBIIO.

7. [IpuBenuTe cXxeMy peakIMOHHON CIIOCOOHOCTH HaTAIMHA U AaHTPAXMHOHA NP MOHO- U
MOJIU3aMEelICHHUH.

Tema 2. Cynb¢upoBanue OpraHMueCKuX COCTUHEHUI

1. K xakoMy THUITy XUMHYECKUX PEAKIIUNA OTHOCHUTCS PEaKIUs Cyab(OUPOBAHUS apOMATHUECKUX
COECTUHEHUN

2. KakoB MexaHU3M peakiuu CyiIbGUPOBaHUS apOMaTHIECKUX YTIIEBOAOPOIOB CEPHOM KUCIIOTON U
oJieyMmom?
3. HazoBuTe peareHTbl, UCIOJIb3yeMble IPU PEaKuu CyIb(GUPOBaHUS apOMaTHUECKUX COCTUHEHUI.
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4. Kakumu Qaxropamu onpeaesnseTcs BEIOOp peareHnTa Juist Cylnb(pUpoBaHUS apOMaTHYECKUX
COEAMHEHUNY

5. PaccMoTpuTe mpUpoay CEpHO KUCIOTHI U YKaXKUTE aKTHBHBIC YaCTHUIIBI, YYACTBYIOIIUE B
peaxiuu cynbGupoBaHUsL.

6. OObsicHUTE POJIb Cyb(ara HaTPUs IPHU CYIbPUPOBAHUN OEH30JICYIB(OKHCIOTHI.

7. OOBsicHUTE, IOYEMY NPH CYTbUPOBaHNHN HadTaTuHA KOHIICHTPUPOBAHHON CEPHONU KHCIOTOU
ipu 80 °C obpaszyetcs 1- HapTammHCYIBPOKUCITOTA, @ TIPH  CYAL(OUPOBAHUN KYITOPOCHBIM MacCIOM
mpu 160 °C obpa3zyercs 2- HapTaauHCYTHGOKUCTOTA?

8. PacnionoxxuTe B psi aKTUBHOCTH NIPU  CYJIb()UPOBAHKH CISIYIONINE COSTUHEHUS: OCH30,
Ha(TaIMH, aHTPAXWHOH, HUTPOOEH30, (heHom, 2-HadTon, aHu3011, 3TUIoeH301. Kakue coennHenus
00pa3yroTcs B pe3yabTaTe MOHOCYIb(QUPOBAHUS?

9. Ykaxxurte ycioBus CyibpupoBanus 2-HadToia Npu MoJy4eHHH MOHO-, JTU-,

TPHUCYIb(POKUCIIOT.

10. Kakue coenmrHEeHHs HCTIOIB3YIOT B KAYECTBE KaTaIM3aTOPOB MPH CYTh(OHUPOBAHUT
aHTpaxrMHoHa? Kakyro pojib UTparoT MpH 3TOM KaTaJIU3aTopbl?

11. Kakyto nucynb(poKHCIOTy MOKHO MOTYYHUTh NP CYAb(OHUPOBAHUN aHTPAXUHOHA B OTCYTCTBHE
Karanuzaropa?

12. B yeM npeumytiecTBO mapoda3zHoro cyabGupoBaHus repe Kuakopa3sHpiM?

13. KakoBa 1ociie1oBaTeIbHOCTD 3arpy3KH KOMIIOHEHTOB IIPU ITPOBEJEHUH IIPOLIECCOB
cynbhupoBaHus?

Tema 3. HuTpoBaHue 1 HUTPO3UPOBAHUE OPTraHUUYECKUX COCTUHEHUN

1. K xakoMy TUIly XMMHUYECKHX PEAKIUI OTHOCUTCS PEaKLUsi HUTPOBAHUS apOMAaTUYECKUX
COeIUHEHUN

2. Kakue HUTpYyIOIME peareHThl UCIONb3YIOTCS B PEaKLIUU HUTPOBaHUS?

3. Urto Takoe HUTpyroume cMecu? M3 Kakux KOMIIOHEHTOB OHU TOTOBITCA? B yeM mpenmyIiecTBo
HUTPYIOIINX CMECEH MO CPABHEHMIO C a30THOM KUCTIOTOM?

4. KakoBa poJsib CEpHOM KHCJIOTHI B COCTaBE HUTPYIOIIMX CMECEHN MPU HUTPOBAHUM?
5. JlaiiTe oOm1yI0 XapaKTepUCTUKY HUTPOCOCIMHEHUI.
6. Uto Takoe neruapaTupyrolias CiocoOOHOCTh OTPa0OTaHHOW KUCIIOTHI PU HUTPOBAHUU?

7. OnuimmuTe MEXaHW3M HUTPOBAHUS HUTPYIOIIMMH CMECSIMH U aKTUBHYIO YaCTHUILy, yYaCTBYIOLIYIO B
JAHHOM IIpOLIECCE.

8. O0bsCHUTE BIMSHUE PA3TUUHBIX (PAKTOPOB HA MPOIIECC HUTPOBAHUSI.

9. Omnpenenure NpeuMyIIECTBEHHOE HANIPABICHUE HUTPOBAHUS ITPU B3aUMOACHCTBUU C
HUTPYIOLIEH CMEChIO CIIEAYIOIIUX COeIMHEHUI: aHWIINHA, aHU30J1a, OEH30HUTPUIIA.

10. Pacnonoxute B ps1 BO3pacTaHHsl aKTUBHOCTH B PEAKI[MH HUTPOBAHUS CIEAYIOLINE
coenuHEeHMs: OeH301, HadTamuH, (eHOJI, aHTPAXWUHOH, aHWJIUH, XJIOPOEH30J1, TOJYOJ, HUTPOOEH301,
OCH30MHAs KHCIIOTA.

11. OnummTe MEXaHU3M HUTPOBAHUS BOJHOM a30THOM KUCIOTOW. YeM OTIIMUYAETCS OH OT MEXaHU3Ma
HUTPOBAHUS BOJHOW a30THOM KUCJIOTOW B IPUCYTCTBUU COJIEH PTYyTH?

12. Kakne coequHEHHs BCTYNAIOT B PEaKIMI0 HUTPO3UPOBAHUs?

13. Yto siBnsieTCsl peareHTOM HUTPO3UPOBAHMS?

14. KakoB MeXaHM3M peakLUu HUTPO3UPOBaHUsA?

15. Yro obGpa3zyercs mpu HITPO3upoBaHUU 3-HadTONa?

16. Kakoe coenunenue oopasyercst mpu HUTpo3upoBaHuu N,N- TruMeTHuIaHuInHA?

Tema 4. 'anorenupoBaHue

1. K xakoMy THUITy XUMHYECKUX PEAKIIUNA OTHOCSITCS PEaKIIUU TaJOTeHUPOBAHMS apOMaTHIECKUX
coenuHeHun?

2. Kakue coeTMHEeHUS UCTIOIB3YIOTCS B KAUECTBE ar€HTOB raJlOrT€HUPOBaHUA?
3. KakoB MexaHM3M XJIOPUPOBAHUS apOMATUYECKUX COEAMHEHUN B SAPO?



4. Kakue coelMHEHUs UCTIOIb3YIOTCS B KAUYECTBE KaTajIn3aToOpPOB IPU XJIOPUPOBaHUM B s1ipo? B
4YeM 3aKJIH0UaeTCsl posib KaTajau3aTopa B JaHHOM Ipouecce?

5. KakoB MexaHM3M XJIOpUPOBaHHUsI B OOKOBYIO 1eTb? PaccMOTpUTE METOIBI MOTyYEHHs paIuKajoB.

6. [Touemy mipu nosTydeHUH XJI0pOCH30JIa 00pa3yIOTCs MOTUXIOPHIbI? B ueM 3akimrodaeTcst CynHOCTh
OKHCJIUTEIHHOTO XJIOPUPOBAHUS?

7. Yto obpazyeTcst mpH XJIOpUPOBaHUH (EHOJIa XJIOPUCTHIM CYIb(ypriiom?

8. Kakoe coenunenune o0pas3yeTcst Ipu XJIOpUPOBaHUU (eHoma XJIopoM?

9. KakuM mmyTeM MOXKHO MOJIY4YUTh ““XJIOpaHui?

10. Kakue (hakTopsl CyIIecTBEHHO BIUSAIOT HAa MPOIECCHI XJIOPUPOBAHUS B PO U OOKOBYIO LIETh?

Tema 5. BoccTaHOBIEHHE HUTPO- U HUTPO30COCIUHEHU.
1. ITepeunciute criocoObl BOCCTAHOBIICHUS apOMATUYECKUX HUTPOCOEAMHEHHUH.
2. Kakue BeliecTBa UCIOIb3YIOTCS B KAUECTBE BOCCTAHOBUTEIEH?

3. C KaKoi 11eJIbI0 BBOJAUTCS B PEAKIIMOHHYIO MACCy JIEKTPOJIMT B IIPOIECCE BOCCTAHOBJICHUS
HUTPOCOCIUHEHUN KETe30M?

4. Kakoif MeTO/1 BOCCTAaHOBIICHHUS SIBJISICTCSI HANOOJIee pallMOHATBHBIM TTPH MOJTYyYEeHUN aHUIuHA?

5. B 4em cymHOCTh BOCCTAaHOBJICHHSI HUTPOOEH30J1a IIMHKOM B I1ieJI09HOM cpene? Kakoe oOpasyercs
COeIMHEHHE?

6. Kakoe BrnusiHuE OKa3bIBaeT MUHEPATBLHO-KHCIIAs Cpefia MPU BOCCTAHOBICHUH HUTPOOCH301a
MmeTauiamMu?

7. Kak KOHTpOJIMpYETCs POLIECC BOCCTAHOBIEHUS apOMaTHUECKUX HUTPOCOEINHEHUI?

8. Urto Takoe OeH3uaMHOBas neperpynnupoBka? KakoB MexaHu3M 3Toro mnporecca?

9. Kakoe coenunenne oOpasyeTcs pu BOCCTAHOBICHUH M-IUHUTPOOEH301a Cynbduaom HaTpus?
10. Kakue kaTann3aTtopbl HCTIOIB3YIOTCS MPU BOCCTAHOBIIEHUH HUTPOCOCIMHEHHI B TapoBO# ¢aze?

Tema 6. 3amemienue cyab()OrpynIbl U raJOreHOB

1. K xakomMy THITy peakiuuii OTHOCUTCS peaKiysi HIeTOYHOTO IIaBICHHUS apOMAaTHUECKUX
Cynb(HOKHCIOT?

2. KakoB MEXaHU3M PEAKIUH LETOYHOTO IJIaBICHUA?

3. Kakue coeqriHEHUS UCTIONB3YIOTCS B KAY€CTBE MUHEPATBHBIX PEAareHTOB B PEAKIIHUAX MIEJI0YHOTO
IJIaBJICHUS?

4. HazoBuTe M 0XapaKTEpU3YHUTE CIIOCOOBI MMPOBEACHHS PEAKITUH IICIIOYHOTO TIIABICHUS
apoOMaTU4YeCKUX CYIb(HOKUCIOT.

5. Kakoe BrusiHME OKa3bIBAIOT 3aMECTUTENIM HA TTOIBXKHOCTH CYJIb(OTPYIIIT B YCIOBUSAX PEAKITUN
IIEJIOYHOTO IIABJICHUS ?

6. Kak 3aBUCUT KOHIIEHTpAIIUS IEJIOYHOTO areHTa OT CIoco0a MPOBEACHUS PEAKIIMH MEI0YHOTO
IJIaBJICHUS?

7. Kakue TpeOoBaHMS MPEIBABISIOTCS K CYyTh()OKUCIOTaM MPH MPOBEACHUH PEAKITUH IIECIIOYHOTO
IJIaBJICHUS?

8. Kak BBIAETSIOTCS THAPOKCUCOCAMHEHUS TIPH MMPOBEACHUH PEAKITUH MISTIOYHOTO IITaBICHHS
OTKPBITHIM CTIOCOOOM?

9. Uto obOpasyeTcst mpH MIETOYHOM IUIABJICHUU 0-aHTPAXUHOHCYIb()OKHUCIOTHI ITPU UCTIOIb30BaAHUH
TUIPOKCUIA HATPUA9

10. Kako#t mpoayKT o0pa3yeTcst py MISJIOYHOM TUIABICHUH M-0€H301IUCYIb(POKUCITOTHI?

11. K kakomy TUIly peakluii OTHOCUTCS peaklysl 3aMEICHUs TaJloreHa B apOMaTHUEeCKUX
raJIOreHIIPON3BOAHBIX?

12. Ha kakue 3aMeCTUTEIN MOXKET 3aMEHSATHCSI TaJIOT€H B apOMATUYECKHUX TajloreH-IpOU3BOJHBIX ?
13. Kakue ¢hakTopsl BIUSIOT HA MMOABMKHOCTH aTOMOB TaJIOT€HA B TaJOTEHITPOU3BOIHBIX ?

14. B xakux cimyuasix Ipy 3aMEHE rajoreHa NpuMeHs0TCs Karanu3aropsl? Kakue coennHeHus
HCIIOJIB3YIOTCS B IaHHOM CJIy4ac B KaueCTBE KaTaJIn3aToOpOB?

15. Kak BIMSIOT HA TOJBUKHOCTD raJIOT€HOB PA3JIMYHbIC 3aMECTUTENH U Iouemy?



16. OnummTe MEXaHU3M HEKaTaJUTHICCKOr0 OOMEHa TaJIoreHa.
17. KakoB MexaHU3M OOMEHa rajjoreHa MmpH UCTOIb30BaHUH KaTaJIu3aTopoB?

18. IIpu KakuX YCIOBUIX MPOUCXOIUT OOMEH XJIOpa Ha aMUHOTPYIITY B XJIOpOeH3011e,
a-xJIOpHa(TAINHE, 0-XJIOPaHTPAXHUHOHE?

Tema 7. BzauMHble IpEBpAILICHUSI AMUHO- U THUJIPOKCUCOECTUHEHU I

1. K xakoMy TUIly XMMMUYECKHX PEAKLUI OTHOCSTCS pEaKIIMK IPEBPALIEHUS THAPOKCUCOETUHEHH B
aMUHBI 1 aMUHOB B T'MIPOKCUCOEANHEHUSA?

2. B 4em 3akirodaeTcs IpEeUMYIIECTBO BBEAEHHSI aMUHOTPYTIIIBI IOCPEICTBOM 3a-MEHBI
THJPOKCUTPYIIIBI U, HA000POT, BBEACHNE THAPOKCUTPYIIITBI TOCPEICTBOM 3aMEHBI aMUHOTPYTIITBI?

3. Kakue coennHeHNs CKIOHHBI BCTYNATh B MMOJ00HOTO pojia MpeBpaIieHus?
4. Kakum 00pa3oM OCYIIECTBISETCS 3aMEHa aMUHOTPYMIBI HA THAPOKCUTPYIITY?

5. OOBsICHUTE MEXaHU3M KaTaJIUTUYECKOTO JCHCTBUS COJIEH CEpHUCTOM KUCIOTHI IPU THAPOIH3E
aAMUHOB.

6. Harmmmre mocienoBaTeIbHOCTh XUMHUUECKUX MPEeBpaIlieHnit HAQ THOHOBON KUCIIOTHI B KUCIOTY
Hesuib-Buntepa (a-Hadton-4-cynbdokuciory).
7. Kak 3TOT nponecc oCyIecTBIsAETCs Ha IPAKTUKE?

8. Kakue coennHeHs UCTONB3YIOTCSA B KAUECTBE aMUHUPYIOLIUX CPENICTB MIPU PEAKIIUU C
TUJIPOKCUCOETUHEHUSAMU ?

9. Kakoe 3HaueHNE UMEIOT COJIM CEPHUCTON KUCIIOTHI TP aMUHUPOBAHUHU THAPOKCUCOETUHECHMI?

10. HazoBuTe BaykHEHIINE IPOAYKTHI, I0Jy4aeMble aMUHUPOBAHUEM THIPOKCUCOEINHEHUI
Ha(TAIMHOBOTO psijia.

11. Kakoe BIusiHUE OKa3bIBAET CYAb(OrpyIIa Ha MPOIeCC aMUHUPOBAHUS THAPOKCUCYIIB(OKUCIOT
Ha(TAIMHOBOTO psina?

12. Kak ocymiecTBisieTcs: Ha MPAaKTUKE MPOLecC aMUHUPOBAHMSI THIPOKCUCOEANHEHHH 0e3
IIPUMEHEHHU KaTaau3aTopa U ¢ IPUMEHEHUEM B KaUECTBE KaTajln3aropa CoJiel CEpHUCTOM
KHCIIOTBI?

13. Hanumure cxemMy XUMUYECKUX MNPEBPAIICHUN U HA30BUTE TEXHOJOTMYECKUE CTAIUH B
npou3BoacTBe M-kuciotel (2,5-aMuHOHA(TOIN-7-CYyIbPOKUCITOTHI).

14. Hanumute cxemMy XUMUYECKUX MNPEBPALICHUN U HA30BUTE TEXHOJOTMYECKUE CTAIUH B
npou3BoacTBe ['amma-kucioThl (2,8-aMuHOHADTO-6-CYIb()OKHCIOTHI).

15. B ueM ocoOeHHOCTh aMMHHpOBaHUs XuHU3apuHa (1,4-guruapokcuanTpa-xuHona)? Hamummre
CXeMy XMMHUYECKHUX MpeBpalleHui nonydyenus 1,4-1MaMriHOaHTpaXHHOHA W3 XWHU3apHHA.

Tema 8. AnkunupoBaHHe U al[MIINPOBAaHNE
1. K kakoMy TUITy XUMHYECKUX PEAKIUI OTHOCUTCS PEAKIUS ATKUITUPOBAHUS?
2. Kakue coegMHEeHNs BCTYNAIOT B PEAKLIUIO aJIKUIMPOBaHUS?
3. Kakue BelliecTBa UCMOIB3YIOTCA B KAUECTBE AIKUIIMPYIOLIUX areHTOB?
4. B yem 3aKJ1t04aeTCs POJIb MUHEPATHHOM KUCIOTHI PU aJTKUIMPOBAHUHU apoMa-
TUYECKUX aMUHOB CIIUpTaMu?
5. IIpu Kakux yClIOBHSX MPOTEKAET ATKUIMPOBAHUE APOMATUYECKUX aMUHOB CIIHP-TaMu?
6. Kakue ankuianpyromiye areHThl HCIIONb3YIOTCS IPU aJKUIMPOBAHUH apOMaTHYe-CKUX aMHUHOB B
napoBoii ¢aze?
7. Hanumurre ypaBHEHUE peaklMy U IPUBEIUTE YCIOBUSA MOMyUeHus: (EHWINTUIMHA U3 aHUITMHA.

8. Kakue coemuHeHUs OIy4atoTCs PU B3aUMOICHCTBIM aHIJIMHA C OKHCBIO STHIICHA TIPU
temneparype 10 100 °C u Beime 100 °C?

9. B kakux ciyyasix B peakliu aJIKUJIMPOBAHUS HCIIONB3YIOTCS CIOXKHBIC 3(DUPBI CEpHOH U
apOMaTHYECKUX CYNIb()OKUCIIOT B KAUYECTBE aJKMWINPYIOMIUX areHTOB?

10. Kakue coequHeHus ciocoOHbI K peakluy alliIMpPOBaHUS?
11. Kakue coeMHEeHUs BBICTYIAIOT B POJIH ALMJIMPYIOIIUX areHTOB?
12. Kakue (hakTopbl BIUSIOT Ha PEaKIIMOHHYIO CIIOCOOHOCTh allUIMPYIOLIETo pea-reura?
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13. Kak pacronoxeHbl B OPSAAKE BO3PACTAHHS PEaKIIMOHHON CIIOCOOHOCTH B peak-IHsIX
aIMIIMPOBaHUs OCH30MHAsI KHCTIOTA U €€ MMPOU3BOIHBIC?

14. KakoB MEXaHM3M peaklUy alMuINPOBAHUS?

15. Kakum 006pazoM BIUSIOT 3aMECTUTEIN B apOMaTHIECKOM aMHHE Ha CKOPOCTh PEaKIuu
alUJIMpOBaHUs?

16. Kakyto posib urpaet MUHEpaibHasi KUCJIOTa MPHU allMJIUPOBAHUU apOMAaTUUYECKUX aMUHOB
YKCYCHBIM aHTUAPUAOM?

Tema 9. Peakuuu okucieHus
. Kakne xummnueckue peakiuu Ha3bIBalOTCs PEAKIUSIMUA OKHCICHUS?
. Kakue BemecTBa UCIONB3YIOTCS B KAUECTBE OKUCIUTENEH?
. HazoBute ciocoObl NoMy4YeHUs: apOMaTUYECKUX albIernaoB. Hamummure XuMu3M 3THUX IpOLECCOB.

1
2
3
4. Kakumu crioco0amMu MOXHO TOJIy4aTh KApOOHOBBIE KUCIIOTHI, UCHOIb3YS PEAKIIUI0 OKUCICHHUS?
5. [IpuBenuTe MEXaHU3M OKHCJICHUS METUJIAPEHOB B JKHUJIKOH (haze KUCIOPOIOM BO3IyXa.

6. Kakue xaranu3atopsl HCTIONB3YIOTCS IPU TOTYYeHUH KapOOHOBBIX KUCIOT?

7

. Hanmmnre peaknuu nonydenus ¢GeHosa U Ipyrux OKCUCOSAMHEHUH METOA0M OKHCIIEHUSI OOKOBBIX
rpyMIl apOMaTHYECKUX COCTUHEHHH.

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-6)

1. Peakuiuu KOHJIEHCAIIMU C UCIIOJIb30BaHUEM XJopHaa antoMuHus (C-aJkuaupoBaHUe U
C-anunmupoBanue). Mexanu3Mmbl peakiuid. [Ipumepbl momydeHns MpaKTHYeCKH BayKHBIX
COETMHEHUN.

2. Peakuy OKHCIIEHMSI ¢ UBMEHEHUEM YITIEPOIHOTIO ckeneTa. [lonydeHne ruipo- KCUCOEAMHEHHH,
KapOOHOBBIX KHCIIOT.

3. 3amemenue xyopa (0poma) Ha aMHHO- U apuiIaMUHOTpymIbl. Karanutuueckue u
HEKATAJIMTUYECKHUE MPOoLEeCcChl. MeXaHU3MBbI PEaKLIUi.

Tunosble 3aganusa 1 3adera (IIK-6)
TunoBsie BOIIPOCHI JIs ONpOca
1. K kakoMy THUITy XUMHYECKUX PEAKIHI OTHOCITCA PEAKIUH MPEeBpaICHUs THIPOKCUCOECTUHEHUN B
aMUHBI U aMUHOB B THIPOKCUCOEANHEHUS?
2. K kakoMy THIy XUMHUYECKUX PEaKIIMil OTHOCUTCS pEeaKLMs aTKHUIMPOBAHUS?
3. Kakue BelecTBa UCONb3YIOTCS B KAUECTBE OKUCIUTENEH?

TunoBbie BOIpOCH! AJIs OTYETA 110 TaOOPaTOPHBIM padoTam

1. CocraBbTe TEXHOJIOTHYECKYIO CXEMY BOCCTAaHOBJICHHSI HUTPOOEH30J1a 10 aHUJIMHA BOJOPOJIOM
KATAJIMTUYECKUM METOIOM.

2. Kak ocymecTBisieTcst Ha MpaKTHKE TMPOIECC AMUHUPOBAHUSI THPOKCUCOCTUHEHNUN 0e3
MIPUMEHEHHUS KaTaJln3aropa v ¢ IPUMEHEHHEM B KaueCTBE KaTalu3aTopa COJEH CEPHUCTOU
KHUCJIOTBI?

3. Kakum 06pa3oM npoBOAST aHAJIU3 CMECH AJIKMIIMPOBAHHBIX aMUHOB? [Ipemioxkute cxemy
aHajJn3a CMECH, COCTOsAIEH u3 aHuInmHa, N-3Tuja- 1 N,N-II- 3STUJIaHUINHA.

TunoBoi BapuaHT KOHTPOJIBHOU PaObOThI

1. CynsdpupoBanue. 3HaueHHE BBEACHUS CYAb(POrpyMIbl B apomMaTrnueckoe sapo. Cynbpupyromue
peareHTbl. BnusiHre pa3nu4HbIX (GaKTOPOB HA MPOIECC CYIb(UPOBAHMUS.

2. Metozpl ¥ IPUEMBI BEJICHUS TIPOIIECCa MIETIOYHOTO TUIABJICHUS apOMATUYECKUX CYIb(OKHUCIIOT.
Brinenenue ruapokcucoequaennii. Texnonmorus nomyyeHus 2-HagTona.



3. Ilpeanoxure ciocoObl MOTy4YeHUs N-(peHUIeHAnaMuHa U3 OeH30I1a U TaiiTe CPAaBHUTEIBHYIO
XapaKTePUCTUKY 3THX CIIOCOOOB.

4. PaccunraiiTe He0OOXOAUMOE KOJTMUECTBO PEareHTOB I MpUrotoBieHus 500 Kr HUTpyIOLIeH
cmecu coctasa: 27 % a30THON KucaoTel, 60 % cepHoit KucioTsl U 13 % BoAbI U3 MeNaHka, CEpHOU
KHCJIOTBI U BOJIBI.

5. Onumure HeNpepHIBHBIN MPOIECC XJIOPUPOBAHUS OEH30IIa C 1IeIbI0 MOIyUYeHUs XJIOpOeH30/1a

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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Ouetika Komnerenig Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS
nun (HOKaBaTCHI/I JOCTHIKCHUSA pe3yJ'ILTaTa)
IK-6 CnocobeHn CaMOCTOSATEIIHLHO MIPOBOJIUTH XUMWYECKUHI
«3a4TEHO» HKCTIEPUMEHT TI0 CHHTE3y M aHaJH3y BEIIECTB U MCCIICIOBAHUIO
(50 - 100 6amnos) XUMHYCCKMX PpEaKIHMid C HCIOJb30BAaHUEM COBPEMEHHOTO

000pyIOBaHUs U COOTIONCHIEM TEXHUKH 0€30MMacHOCTH

AKCIEPUMEHT IO CHHTE3Yy M aHAJIM3y BEUIECTB U UCCIIEIOBAHUIO
XUMHUYECKMX pEeaKIHi C HCIOJb30BaHUEM COBPEMEHHOTO
oOopynoBanus. JlomyckaeT HapylleHHE METOAUKH IPOBEICHUS
SKCIEPUMEHTA U TEXHUKU O€30MaCHOCTH

«HE 3a4TCHO»
(0 - 49 6anmoB)

IK-6 He Moxer  caMOCTOSTENBHO ~ TMPOBOAUTH  XMUMHYECKUU

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlUN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO JUCHMIUIMHBI, B TEPBYIO oOuepeab OOydalolmMuMcs HEOOXOIMMO
O3HAKOMUTBCSI cofepkaHueM pabodeid mporpammsel aucuumiuasl (PIT/[), kotopast ompenenser
cojiepkaHue, 0o0beM, a TaKkKe MOPSANOK H3yYeHHs M NpenojaBaHusl y4yeOHOW IUCLUIUIMHBI, €e
paszzena, 4acTu.

Jlnist caMOCTOSTeNbHON paboThl BAKHOE 3HAUCHUE UMEIOT paszenbl «O0beM U coepikaHue
JTUCLUIUIMHBD), «Y4eOHO-METOINYEeCKOe U HHPOPMAITMOHHOE 00ecTieYeHNE AUCITUTUTUHBD) U
«MarepHuanbHO-TEXHUYECKOe 00ecTieueHue TUCIMIUIMHBL, TPOrpaMMHOE oOecIieueHue,
npodeccruoHabHbIe 0a3bl JaHHBIX U MH(POPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBD».

B pasznene «O0beM U conepkaHHe AMCLUMIUIMHBD) YKA3bIBAIOTCS BCE PasZeNibl U TEMbl H3ydaeMon
JTMCLMIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YyeOHo-MeTommueckoe M HWHPOPMAIMOHHOE OOecleueHue AMCUUIUIMHBDY YyKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaibHO-TEXHHUECKOE OOecreueHre AMCHUILUIMHBI, MPOrpaMMHOE OOecIeyeHue,
npodeccruoHabHble 0a3bl JAaHHBIX W WH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMBD) COAEPIKUTCS
nepedeHb NpoecCHOHANBHBIX 0a3 JaHHBIX U HH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, HEOOXOAMMBIX
JUISL OCBOCHUSI TUCIIUILITHHBI.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUITIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- TpPOCMOTpPETh €mle pa3 Mpe3eHrauuto Jekuuu B cucteMe MOODLe, nosroputs
3aKOHCIICKTUPOBAHHBIA Ha JICKIMOHHOM 3aHATUM MaTepual M JIONOJHUTh €ro ¢ Y4YeToM
PEKOMEHI0BAaHHOM JOINIOJIHUTEIILHON JIUTEPATYPHI;

- IpPHU CaMOCTOSATEILHOM M3Y4YEHUU TEOPETHUYECKOM TEMBbl CHeJaTh KOHCIEKT, MCIOIb3Ys
pexomennoBanHble B PIIJ[ uncTouHuku, npodeccuoHanpHble 0a3bl JAHHBIX M MH()OPMAIOHHBIE
CIPaBOYHBIE CUCTEMBI:

- OTBETUTH HA BOMPOCHI JJISI CAMOCTOSTENILHONW PalbOThl, IO TEME IMpEICTaBICHHbIE B IyHKTE 3.2
PIIA.

- MIPHU TMOJATOTOBKE K TEKYILIEMY KOHTPOJIO HCIIOJIb30BaTh Marepuajbl (OHIa OICHOYHBIX CPEICTB
(POC).

5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit



PaboTa ¢ OCHOBHOI M JONOJIHUTEIBHOM JINTEPATYPOl ABIIETCS IMIaBHOM (OpMOIi caMOCTOSTENbHON
paboTel 1 HeoOXoAMMa MPHU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHAPCKUX 3aHATHAX, K Aebaram,
TECTUPOBAaHUIO, dSk3amMeHy. OHa  BKJIIOYaeT MNPOpadOTKy  JIEKIMOHHOTO  MaTepuaia |
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoHCHeKT JleKuu JOKEeH colepKarh pedepaTuBHYIO 3allCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM
yucie ¢ onopod Ha pasMmenieHHble B cucteMe MOODLe mnpe3eHTald, OCHOBHBIX HMCTOYHUKOB U
JUTEPATyphl IO TEMaM, BBIBOJIBI 110 KaXJIOMy BoIpocy. KOHCIIEKT MOXKeT OBITh BBINOJIHEH B PAMKax
pacrneyaTky BbLIAUM MPE3EHTALUM JIEKIMM WM B OTHAEJNBHOM TeTpaau 1o npeaMery. OH JOKeH
OBITh AaKKypaTHBIM, XOPOIIIO YATAEMBIM, HE COJEPKAaTh HE OTHOCSIIYIOCS K TeMe MH(POPMAIUIO UITH
PUCYHKHU.

KoHcnekTsl HaydyHOM JuTeparypsl HpPH CaMOCTOSTENBHOW MOATOTOBKE K 3aHATUSAM JOJKHBI
COJEPKATh OTBEThl HAa KaXIbli IOCTABICHHBIH B TEME BONPOC, MUMETh CCBUIKY Ha HCTOYHUK
uHpopManuu ¢ O00s3aTeNbHBIM YKa3aHHMEM aBTOpa, Ha3BaHUS M ToJa HW3JaHUS HCIOJIb3yeMOn
Hay4YHOU suTeparypbl. KoHCIIEKT MOXKeT ObITh OMOPHBIM (COAEpPKaTh JIUIIb OCHOBHBIEC KIIIOUYEBHIE
MO3UIMH), HO MPU 3TOM IO3BOJIIONIMM JaTh MOJHBIA OTBET MO BOMPOCY, MOKET OBITh MOAPOOHBIM.
O6beM KOHCIEKTa ONPEETAETCS CAMUM CTYICHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JlefiaTh 3aMKCH MO XOIy YTEHHUS B BUJE MPOCTOrO WM Pa3BEpHYTOro IUIaHa (CO3/1aBaTh NEPEUYCHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBIJIATH TE€3UCHl (IUTHPOBaHHE HauOoOJiee BaXKHBIX MECT CTaTbM WJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTKkoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1aliuy 10 NOATOTOBKE K OTACIIBHBIM 3aJaHUAM TEKYILETrO0 KOHTPOJISA

ColbecenoBaHue mpenrnogaracT OpraHu3aniio Oecesbl MpenofaBaTelis co CTYIEHTaMU 10 BOIpPOcam
MPAaKTUYECKOTO 3aHATHUS C LENbI0 0osiee 0OCTOATEIBHOTO BBISBICHUS UX 3HAHHUM 110 ONpeIeIIEHHOMY
paszeny, Teme, npobieMe u T.I. Bce wieHsl TpynIibl MOTYT Y4acTBOBAaTh B 00CYX/IEHUH, HOOABIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBI ONMPOC MOXKET NPUMEHATHCS B PA3NUYHBIX (opMmax: (POHTAIBHBINA, MHIUBUAYATbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA 110 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTH U 3((EKTUBHOCTh HUCIOIB30BAHUS HAIVISIIHBIX MOCOOMM M TEXHUUYECKUX CPEICTB
IIPU OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- palOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJaHHUC.

VYCTHBII OIPOC MOXKET COMPOBOXKAATHCS TPE3CHTAIMEH, KOTOpasi MOATOTABIMBACTCS 110 OJHOMY M3
BOIIPOCOB MPAKTHYECKOTO 3aHATHA. [IpW BBICTYIUIEHMM C Tpe3eHTanueld HeoOXoanmo oOpararh
BHUMaHHE Ha TaKHE€ MOMEHTHI KaK:

- cozlepKaHKe MPE3eHTAlUU: aKTyalbHOCTh TEMBI, MIOJIHOTA €€ PACKPBITHUS, CMBICIIOBOE COJIepKAHNUE,
COOTBETCTBHE 3asBJICHHON TEMBI COIEP)KAHHIO, COOTBETCTBHE METOIWYECKHUM TPeOOBaHUAM (IIeIH.
CCBUIKH Ha PECYPCHI. COOTBETCTBHE COJIECPXKAHHS M JIUTEpaTyphl), MPaKTUUYECKas HAIpPaBICHHOCTbD,

COOTBETCTBHE COJICPKAHUS 3asBICHHON (hopMe, aIeKBaTHOCTh MCIIOIb30BAHUS TEXHUUECKUX CPEJCTB
y4eOHBIM 3a/1auaM, MOCJIA0BATEIbHOCTD U JIOTUYHOCTh NMPE3EHTYEMOT0 MaTepHaa;

- oopmileHHE Mpe3eHTanuu: 00beM (ONTUMATBFHOE KOJHMUYECTBO), AW3aliH (UNTAaeMOCTh, HAJHMUUE U
COOTBETCTBHE TpaUKH M aHUMAIMM, 3BYKOBOE OGOpMIICHHE, CTPYKTypUpOBaHHE HH(pOpMAIHH,
COOTBETCTBHE  3asBICHHBIM  TpPeOOBAHUAM),  OPUTHHAIBHOCTH  OQOPMIICHMS,  ICTETHUKA,
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM Cpe/bl, COOTBETCTBHE CTaHAapTaM 0(OpMIICHHS;
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- JINYHOCTHBIE KauyecTBa: OPATOPCKHE CIIOCOOHOCTH. COONIONCHHE periaMeHTa, SMOIMOHATBHOCTD,
YMEHHE OTBETHTh Ha BOIPOCHI, CHCTEMATH3MpPOBaHHBIC, IITyOOKHWE W TMOJHBIE 3HAHUA IO BCEM
pazzenam IporpaMmbl:

- cofiepKaHue BBICTYIUICHHUS: JIOTUYHOCTh U3JI0KEHUS MaTepHalia, pacKpbITUE TEMBI, TOCTYIHOCTh
uznoxenus, 3pdextuBHOCTs npumeHeHus cpeacts MKT, cmocoObl U yclnoBHs JOCTHXKEHUS
pEe3yAbTaTUBHOCTH M S(PQPEKTUBHOCTH [JIs1 BBIMNOJIHEHHUS 3aJad CBOEH NPOQPEeCCHOHATBLHOW WU
y4eOHOM 1eATeIbHOCTH, JOKa3aTeIbHOCTh MPUHUMAEMBIX PEIIEHUN, YMEHHE apryMEHTUPOBATh CBOU
3aKJIFOYEHHUSI, BHIBOJIBL.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHrue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. Cobaukuna T. H., ITerposa E. C., bapanosa lO. b., Auapeesa I. B., Kynpuna H. B. Xumuueckas

TEXHOJIOTHsSI ~ OpraHMYecKWX  BemecTB : y4yeOHoe mocobme. -  Kazaws:  Kazauckuit
Hay4YHO-MCCIIE0BaTeNbCKUM TexHonornueckuit ynusepcurer (KHUTYVY), 2018. - 80 c. - Teker
anektpoHubli  /  OBC  «YHuBepcurerckas — OmbOnmoreka  onmaitm»  [caiit]. -  URL:

http://biblioclub.ru/index.php?page=book&id=500955

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Cunroruna C.E. Oprannyeckuii cuare3. - Tam6oB: [U3n-Bo TI'Y], 2009. - 1 31eKTpoH. ONT. TUCK
(CD).

2. CyboueBa M. 0., Opexos B. C., bpsakun K. B., JlertspeB A. A. Xumuueckass TEXHOJIOTHUS

OpraHMYecKHx BemecTB : ydeOHoe mocobue, 1. - TamboB: TamOOBCKMI TrocynapcTBEHHBIN
texanueckuii  yamBepcuter (TI'TY), 2012. - 173 c¢. - Tekcr : onekrponHwiii // 3bC
«YHUBEPCUTETCKAS OunbIMoTeKa OHJIANH» [caitT]. - URL:

http://biblioclub.ru/index.php?page=book&id=277676

3. Kayanosa T. H., I'apueBa ®. P., I'apunoB B. U., boukoBa C. A. Xumuueckass TEXHOJOTHs
OpPraHMYECKHX BeIecTB : ydeOHoe mocobme. - Kaszanp: Kaszanckuili HaydyHO-HCCIIEIOBATEIbCKUI
texHonornuecknii yauBepcurer (KHUTY), 2008. - 139 c. - Tekcr : snekrponssii // DBC

«YHUBEpCUTETCKAS OounbIMoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258996

6.3 1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MatepuaibHO-TEXHMYECKOe o0ecneyeHue THCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlis mpoBeneHHsl 3aHATHH 1O AUCHUIUIMHE HEOOXOOUMO Cienylollee MaTepuaabHO-TEXHUYECKOe
obecrieyeHue: yueOHbIe ayAUTOPUN ISl IPOBEACHMS 3aHATUHN JEKIIMOHHOTO U CEMUHAPCKOTo THIa,
IPYNNOBBIX M UHAMBUAYAJIbHBIX KOHCYJNBTAllMM, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOMN
arTecTaluu, IOMEIICHUS ISl CAMOCTOATEIbHON PadOoTHI.

VY4eOHble ayguTOpuM ¥ TOMEUICHHsS JJIi  CaMOCTOSITEIbHOM  paboThl  YKOMIUIEKTOBaHbI
CHEIHAM3UPOBAHHON MeOeIbl0 M TEXHHYECKUMHU CpPEICTBAMH OOyYeHHUs, CIyKalluMU s
MIpEACTaBICHHS YueOHOM HH(POpMAITUK OOJIBITION ayTUTOPHH.

[Tomemienust O CcaMOCTOSTENBHOW pPAaOOTHl  YKOMILJIEKTOBAHBI KOMITBIOTEPHOW TEXHHUKOH ¢
BO3MO)KHOCTBIO TOAKIIOUEHUsT K cetn "MHTepHer" M obecrieueHHEM [OCTyNa B 3JIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jlis mpoBeneHUS 3aHATUN JIEKIMOHHOTO THIIA MCIONB3YIOTCA HaOOphl JE€MOHCTPAIMOHHOTO
o0opyoBaHus, O0OECIEUMBAIOIINE TEMATHUECKUE WIUIIOCTpAaUK (MMPOEKTOp, HOYTOYK, SKpaH/
WHTEpPaKTHUBHAS JI0CKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
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[Tpodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. VYHuBepcurerckas OHOIMOTEKAa OHJAWH: JJEKTpOHHO-OMOMMoTeunas cucrema. — URL:
https://biblioclub.ru

2. DNIEKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas osnektpoHHas Owubnuoreka Poccuiickoit akagemun ectectBo3Hanms. — URL:
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