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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TIK-3 CriocobeH mpuMeHsITh METO/IbI O€30TacCHOTO OOpAIICHHS ¢ XUMUYECKUMHU MaTepHaIaMH C YI€TOM UX
(bu3NYECKUX U XUMUYECKUX CBONCTB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

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

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
MHIUKATOPHI TOCTKEHHUS KOMITCTCHITHIA
npodeccroHaTbHBIC (hopMHUpPOBaHUs TPYIAOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-3 Cnoco6en npumMeHsTh ([I[puMeHsIeT OCHOBHBIE CHHTETUYCCKUE U aHATUTHICCKIEC
METOABI 0€30IacHOTO METOABl TIONYYCHHUS W WCCICHOBAaHMS OpTraHMYSCKHUX
oOpaIeHus ¢ XUMUYSCKIMH |BEIIECTB U PeaKIuit
MaTepuaaMy C YI4ETOM UX
(PUBUYECKUX M XUMHYECKHUX
CBOMCTB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-3 CrnocobeH TPUMEHSTh METOIbl Oe30MacHOro OOpalieHuss C XUMHUYECKUMU
MaTepuaTaMH ¢ y4eTOM UX (PU3NYEeCKUX U XUMUYECKUX CBOWCTB

Ne HaumeHnoBanue ®dopma
n/n JUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUIUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
316
1 |Heoprannueckuit
CUHTE3
2 |Opranuveckuii +
CUHTE3
3 | TexHomoruueckas +
MPaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:



JucuumuinHa «XUMHUYECKash TEXHOJIOTHS OpPraHWYECKUX BEIIECTB» OTHOCHUTCS K YacTd, (OpMHUPYyeMOi
yYaCTHHKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH, y4yeOHoro rutana OIl nmo nHampasnenuto noarorosku 04.03.01

- XUMH4L.

HI/ICHI/IHHI/IHEL «XuUMHYecKas TEXHOJIOTHS OpPraHM4YC€CKHUX BCIICCTB» U3Yy4acTCA B 7 CEMECTpC.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIHUILUIMHEL: 4 3.€.

Oumnas: 4 3.¢.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast paborta 96
Jlexmm (Jlextmm) 48
[Tpakruueckue (Ilpakt. pad.) 48
CamocrositensHas padota (CP) 12
OK3amMeH 36

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
7 cemecTp
1 Ceipbe 1 o01mime Omnpoc;
METOZIbL ToMydeHns |, | 4 | 4 naboparopHas
OpPraHUYECKHUX pabota
BEIIIECTB
2 CynbdupoBanue Omnpoc;
OpraHU4eCKHUX 4 | 4 1 naboparopHas
COEINHEHN N pabora
3 HutpoBanue u Omnpoc;
HUTPO3UPOBAHHE 44l naboparopHas
OpraHUYeCKHUX pabora
COECTUHEHUN
4 l"anorenupoBanue Omnpoc;
6 | 6 1 nabopaTopHas
pabora
5 Boccranosnenune Ormpoc;
HUTPO- U naboparopHas
HUTpO30coenuHeHu | 6 | 6 | 2 pabora;
. KontponpHas
pabora
6 3amenieHue Ormpoc;
Cynb(orpynisl 1 6 | 6 1 naboparopHas
rajioreHoB pabora




7 B3aumublie Ompoc
MIpEeBpAICHUS
aMHUHO- U 6 6 | 2
THJIPOKCUCOEINHEH
ui
8 ANKUIMpPOBaHUE U Omnpoc;
alWINPOBAaHUE 6 | 6 |1 naboparopHas
pabora
9 Peaknuu oxucieHus Omnpoc;
nabopaTtopHas
6 | 6 |2 pabora;
KonTtponbHas
pabora

Tema 1. Cpipbe 1 0011He MeTOABI MOJy4eHHs opranndeckux Bemects (ITK-3)
Jlexknus.
OCHOBHEBIE HUCTOYHHUKH YITICBOAOPOAHOIO ChIpbA u TpC6OBaHI/I$I, NpCAbABIIACMBIC K HEMY.
HedrenepepaboTka kak chipbeBas 0a3a MONYYCHHS OCHOBHBIX HCXOAHBIX BEIICCTB ISl OPTaHHYECKOTO
CUHTE3a.

OCHOBHBIE XHUMHYECKHE TIPOLIECCHI, MCIOJIb3yeMble B OPraHMYECKOM CHHTe3e (raJloreHMpOBaHUE,
cylb(UpOBaHME, HUTPOBAHUE, HUTPO3UPOBAHUE, OKUCIEHHE, BOCCTAHOBIEHHE, TI'MIPUPOBAHHE,
JNETUAPUPOBAHKE, ANKWINPOBAHNE, ApUIMPOBAHUE, TUAPOIN3, THAPATALUs, IerUApaTalns,

STepUHKaLNS, AUWIUPOBAHUE, KOHACHCAIMS MO TUIAPOKCUIBHBIM TIpyIIaM, CHHTE3bl Ha OCHOBE OKCHIA
yIiiepona).

Baxwneiimme npoayKTel OpPraHHYECKOro CuUHTE3a M o0nacT uX mnpuMeHeHus. OObeMbl NMPOM3BOJICTBA
BOXHEHIINX XUMHUYECKUX BellecTB B Poccuu 1 3a py0OexoM, MEpCIeKTUBbI paCIIUPEHUs UX POU3BOJICTBA U
IIPUMEHEHHS. DKOJOTMYECKUE ACIEKTHl INPOMU3BOJCTBA OCHOBHBIX IPOAYKTOB OPraHUYECKOIO CHHTE3a,
XMMHU3aLUUU He(PTAHOW U ra30BOM MPOMBIIIUIEHHOCTH.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. HazoBuTe HCTOYHUKH IMPUPOAHOTO MHOTOTOHHA>KHOT'O CBIPbA IJI1 ITPOMBIIIIJICHHOCTH OCHOBHOI'O
OpPraHu4€CKoOro u He(i)TeXI/IMI/ILIGCKOFO CHHTE3a.

2. [lepeuncnure 0CHOBHBIE TEHJCHIIMH PA3BUTHS OTPACIIH OPraHUYECKOTO CUHTE3A.

Tema 2. Cyab¢pupoBanue oprannyeckux coennnenni (ITK-3)
Jlekumus.

Ilenu BBenmeHust cynb(dOrpymnmsl B opraHudeckue coeauHeHus. OOmas cxema mpoiecca CylbQUpOBaHUS.
Cynbdupytomniye areHTbl. Mexanu3M peakuuu cyibpupoBanus. BiusHue pa3nudyabix GakTopoB Ha MPOIECC
cynbhupoBaHus (KOHIIEHTPAIUS KUCJIOTHI, TEMIIEpaTypa, BPEeMs PEaKIlui).

3HayeHHe KOHIICHTPAIIUN OTPAOOTaHHON KUCIOTHI («T-cynbhupoBanus»). CynbhupoBaHrue B IPUCYTCTBHH
Kkatanu3aTopoB. OcHOBHBIE cr1oco0bI cynbpupoBanus. CyabpupoBaHue B KUIKOH (a3ze cepHON KHUCIOTON
i oneymoM. CynbpupoBaHue ra3o00pa3HbIM cepHbIM aHruapuaoMm. CynbdupoBaHue B mapax,
TEXHOJIOTHYECKHE U DKOHOMHYECKHE MpeumylnecTBa 3Toro Meroga. Cynb(upoBaHHE aMHUHOB METOJOM
«3aneKkanus». MeTofpl BBIEICHUS CYIb()OKHUCITIOT: BhICATMBAHUE, U3BECTKOBaHUE. Pasnenenrne n3oMepHbIX
cynbokucnor. CynbpupoBaHHE BAKHEHIIMX apOMATUYECKUX COCNWHEHUWI: OeH30lla, TONyolna,
HUTPOOCH30J1a, aHWINHA, HA(TaTNHA U €r0 MPOU3BOIHBIX, AHTPAXHUHOH

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. OxapakTepu3yiTe CBOMCTBA aJIKWII CYJIb(OHATOB.
2. [lepeuncnurte MeToAb! Cyab(GUpPOBaHUs OEH30M1a, JaiiTe UM KPATKyIO XapaKTePUCTHUKY.
3. Vkaxurte JOCTOMHCTBA U HEJOCTATKHU aJIKHIIapuiICyIbpoHaToB. Kak 3aBUCAT MOBEPXHOCTHO-aKTUBHBIE
CBOMCTBA JAHHBIX COCIMHEHUN OT UX CTPOECHUA?
4. YKaXuTe OCHOBHBIC 3aKOHOMEPHOCTH PEaKIUii CYIb(OXIOPUPOBAHUS U CylIb(pookucienus. [Ipusenure
MEXaHHU3M peaKIui



Tema 3. HutpoBanue u HUTPO3upoBaHue opranudeckux coequnenunin (IK-3)
Jlekumus.

OO6mue cBeeHUs U cxema mpoliecca HuTpoBaHus. Hurpyromiue areHTsl. MexaHu3M peakluyd HUTPOBAHMUS.
Bnusinue pa3nuuHbix (PaKTOpOB Ha MpOIECC HUTPOBaHUS (TemrmepaTypa, BpeMs peaklMH, XapakTep
cyOcTpaTta, XapakTep HUTPYIOILErO areHra, Karajau3aTopbl). COOTHOILIEHHWE peareHTOB B peakluu
HutpoBanus. [lo6ounsle nporeccsl pu HUTpoBaHuU. Hutposanue yrneBogopoaoB. CriocoObl paseneHus
M30MEPHBIX HUTPOCOEAMHEHUH M MX OuHucTKa. HUTpoBaHME XJIOPHPOU3BOIHBIX U pasfelieHue MPOAYKTOB
peakuuu. HwutpoBanue amuHoB. HuTpoBaHue Cynb(QOKHCIOT U BBIJCIEHUE HUTPOCYIHPOKHUCIIOT.
TexHonorust KpUCTaIM3alKy, Pa3rOHKU U OYUCTKU HUTpOcoequHeHH. OCHOBHbIE CITIOCOOBI HUTPOBAHUSI.
[Tomyyenne AMHUTPOOEH30JIA, HUTPOTOIYOJIOB, AUHUTPOXJIOPOEH3051a, HUTPOCYIb(OKUCIOT HadTaanHa.
HutpoBanue BogHOI a30THOM KHCIOTOM MuUpeHa, 3pupoB THAPOXUHOHA. MEeTOIbI KOHTPOJIS MPOU3BOCTBA
U XapaKTepUCTHKa MpOoAYKTOB. Cxema peakuuu HUTpo3upoBaHus. HutposupoBanue ¢eHOIOB U aMHUHOB.
MexaHu3M HUTPO3UPOBAHUS BTOPUUHBIX U TPETHUHBIX YKUPHO-APOMATUUYECKUX AMHHOB. XapaKTepHbIE
CBOMCTBA HUTPO30COCIMHEHUN U UX TPUMEHEHUE

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amgaHue IJIs CaMOCTOSTEIbHOM PaOOTHI.

1. Hanumure ypaBHEHUE peaklui HUTPOBaHUS OCH30J1a, IPUBEIUTE TEXHOJIOTHUECKUE TapaMeTphl U
cXeMy.

2. KakoBo npakTH4YecKoe 3Ha4eHUEe PEeaKluii HUTPO3NPOBAHUS B IPOMBIIIIIEHHOCTH OCHOBHOTO
OpPraHUYecKoro M He(hTEXMMUUECKOTO CHHTEe3a?

Tema 4. l'anorennposanue (IIK-3)

Jlekumus.
l'amorenupyronue areHThl. [amoreHupoBaHWe B SAPO W B OOKOBYIO IIeNb. MeEXaHU3MBl PEaAKIUN
raJIOTEHUPOBAHUS B AJIpO M OOKOBYIO IIeTb. BiausiHue pa3inuuHbIX (aKkTOPOB Ha MPOLECC TaJOreHUPOBAHUS
(Temmeparypa, KaTalu3aTtopbl, o0O0dy4YeHHe). XJIOPHUPOBAaHHE AapOMAaTHUYECKUX YIVIEBOAOPOAOB U UX
MPOU3BOAHBIX. XJIOpUpOBaHUE (EHOTIOB U aMUHOB. OCHOBHBIE CTAIUU MPOMBIIIIEHHOTO XJIOPUPOBAHUS
apeHoB. TexXHOJOTHYECKUE CXEMbl XJOPUPOBAHHUS OEH30Ia M TOdyosna (MO KOJNbIy M B OOKOBYIO IICTH).
TpeboBanusi, mnpeapsABIsieMble K ammaparype. bpomupoBanme wu  wuoampoBanue. Ilomydenwue
(TOPIIPOU3BOAHBIX APOMATHYECKUX COCTUHEHHI.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. HazHaueHue peakuuil raJoreHMpoBaHMsl yIIEBOAOPOAOB.
2. Ha3oBuTE OCHOBHBIE TAJIOTEHUPYIOIINE ar€HTHI,
3. I1o kakoMy MeXaHU3MY MIPOTEKAET MPOIIECC XJIOPUPOBAHUS AJIKAHOB?
4. [lepeuncnure OCHOBHBIE THUIIBI PEAKTOPOB KUIKO(PA3HOTO U Ta30(ha3HOr0 XJIOPUPOBAHUSL.

5. Hanuiure ypaBHEHUS! XUMUYECKUX PEAKLU raJOTeHUPOBAHUS HEHACKIIIEHHBIX COETUHEHUN (aIKEHOB,
AJIKMHOB).

6. llepeuncnuTe BO3MOXKHBIE HAIIPaBJICHUS XJIOPUPOBAHUS aPEHOB, YKAKUTE MeEXaHU3Mbl peakiuil. Kakum
00pa3oM MOXKHO JOOUTHCS MOTyUEHHs XJIOpOCH30J1a C MAaKCUMAaJIbHBIM BBIXOJOM?

7. Hanummmre ypaBHEHUS peakluii 1 oxapakTepu3ylTe cBOiicTBa U puMeHeHue ¢ppeona-12, ppeona-22,
¢peona-113.

Tema 5. BoccTanoBjieHue HUTPO- U HUTPo3ocoenuHenuii. (ITK-3)
Jlekumus.

XUMHSIT ¥ HAaydHbIE OCHOBBI TPOIIECCOB BOCCTAHOBJICHUS. OCHOBHBIE BOCCTAaHABIMBAIOIINE arcHTHI W
OCHOBBI TEXHOJIOTHH. XWUMHUS, KaTaIu3 U OCHOBHBIC 3aKOHOMEPHOCTH PEAKIMA TUIPUPOBAHUS a30THUCTHIX
coenmuHeHU.  CmocoObl  BOCCTAHOBJICHHUS ~ apOMaTHYECKMX  HUTPOCOCIWHEHWU.  beH3maumHoBas
MeperpyninupoBKa.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. HutpoOeH30:1 1 aHUIIMH HE MOTYT KHIIETh IPH TOM TeMIieparype, Mpu KOTOpOH mpoxoauT peakuus (95 —
98 °C). 3aueM npu BOCCTAHOBICHHUH HHUTPOOCH30JIa B AHUJIMH UCIOIb3YyeTCs 0OpaTHBIN XOIOAMIBHUK?



2. Kak MOXXHO OTAEIUTh aHWJINH OT TOJIYOJa, UCIIOb3Ysl pa3Iuuus B UX XUMHUYECKUX CBOMCTBaX?

3. Kakue MeToabl NpeoCTOPOKHOCTH CIIEIyeT IPUHUMATh IIPU CUHTE3€ aHWJIMHA?

4. Hamumure ypaBHEHUS BOCCTAHOBJICHUS M-TUHUTPOOCH30J1a 10 M-HUTPOAHWIMHA C TIOMOIIbIO: a) Na2§,
6) Na2S5. Kaxkoii coctaB uMeeT MoIucylib(u, KOTOPBIA HCHOIb3YETCs B IPUBEICHHOM BBIIIIE CUHTE3e?

5. CpaBHHUTE MEX 1y COO0I CIpaBOYHBIE TaHHBIE O PACTBOPHUMOCTH B BOJIE M-HUTPOAHUIIMHA,
M-IUHUTPOOEH301a U MpeHuIeHauaMuHa. Kak oObsICHUTh yBEeIHMUEHHE PAaCTBOPHUMOCTH B BOJIE B PSAY
JUHATPOOEH30JT < HUTPOAHWINH < (heHUICHAUAMUH?

6. PactBopuMocTh M-HUTpoanmimHa B Boje nipu 100 °C mpubnausutensHo B 25 pa3 Oomblie, ueM mpu 25
°C. PaccunTaiiTe KOMMYECTBO KHIISIICH BOBI, KOTOPOE HEOOXOIUMO JIJIsi PACTBOPEHHUS BCETO CIIOCOOHOTO
00pa30BaThCs B JAHHOM CHHTE3€ M-HUTPOAHUIMHA

Tema 6. 3amemenne cyiabgorpynnsl u rajoreion (I1K-3)

Jlekumus.
HyxneodunbHoe 3amenienue cyiabgorpynnsl. Peakiys meaoqHoro miaBieHus cyibQokucior. OTKpeIToe U
aBTOKJIAaBHOE IIEJIOYHOE IUIaBlIeHHEe. BblneneHne ruapoKCHUCOeANMHEHUN. 3aMelleHne Cynb(Qorpymnmnsl Ha
aMUHOTPYIIY CIUIaBI€HUEM CYIb(QOKHCIOT ¢ aMUJOM HaTpus M INpu jAelicTBuM aMMuaka. OOpaborka
LIEJIOYHOrO IUTaBa. Amnmaparypa Uil MPOBENECHMS NIPOLECCOB IIEJIOYHOro IaBieHus. I[IpownsBoncTBo
(deHoma, pezopimHa, b-nadromna.
3amellleHue TajJoreHOB Ha THIPOKCH-, alIKOKCH- U aMHHOTPYMIy B apoOMaTUYeCKUX M aaudaTuyecKux
coequHeHMUsIX. BriusHue mpupoasl cydocTpara M rajoreHa Ha CKOPOCTb peaklUy 3amelleHus. MexaHu3Mbl
peakmuit (SN1, SN2 u kuHe-3amenienne). Katanu3aTopsl B peakIusax 3aMeIIeHUs XJI0pa THAPOKCUTPYTITION.
[IpuMeppl MPOMBINIIIEHHBIX CHHTE30B. 3aMEIICHHE TajJOr€HOB B AKTUBHPOBAHHBIX ApWITAIOTCHHUIAX M
TeTEPOLUKINYECKUX COEIUHEHUAX. MeXaHU3M peaKiuu.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Onuuute cnocoObl BbiAeTIeHNs (PEHOIOB M HA()TOIOB U3 PEaKLIMOHHOM MacChl IMOCIIEe OKOHYaHHUS
IpoLecca Me0yHoro miasiaeHus. [IpuBeaure ypaBHEHNUs: COOTBETCTBYIOLIUX PEAKIUI.
2. IlpuBenute XUMUYECKHUE PEAKIIUU U YKKHUTE YCIOBHS IIPOBECHUS MPOIecca MPHU NOTyUYeHUN
aHTPaXUHOH- | -CyTb(OKUCIOTH M AaHTPAXUHOH-2-CYNIb()OKUCTIOTHI.
3. [IpuBenuTe XMMUYECKHUE PEAKIIMU U YKAKUTE YCIOBHS MPOBEAEHUS MPOLIECCa IPH MOTYyUYEHUU
ajan3apuHa.
4. TlpuBenute cTpyKTypHbIe (popMyibl H-KHCIOTHI 1 XpOMOTPOIIOBO# KUCIIOTHL. [IpuBennTe Xumuueckue
PEeaKIMH UX MOIYYEHUS U YKAXKHUTE YCIOBUS MIPOBEICHUS LIEIOYHOTO IJIaBJICHUSI.
5. [IpuBenuTe XMMHUYECKHUE CXEMbI U OMUIINTE TEXHOJIOTHIO OMy4YeHHs |-aMUHO-aHTpaXUHOHA U
I-MeTHIIaMMHOAHTPAXUHOHA.

Tema 7. B3anMHble npeBpanieHusi aMuHoO- U rugpoxkcucoenunenui (IK-3)

Jlekumus.
OO61ue npeacTaBlIeHus 0 peakUUsIX THAPOKCHINPOBAHUS U aMUHUPOBAHUS. MeXaHU3M peaklnu.
B3auMHble mnpeBpallleHdss aMUHO- W THIPOKCUCOEAMHEHHMH. KHCIOTHBIM THApONIN3 aMHUHOTPYIIIHI.
AMUHUPOBAaHNE OKCUCOEIUHEHUN aMMHUAKOM WIH COJIsIMU aMMOHUs1. Peakius byxepepa.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. K xakoMy TuIly peakuuii OTHOCSTCSI B3aUMHBIE IPEBPALLICHUS aPOMATUYECKUX aMUHO- U
TUIPOKCUCOETUHECHHI?
2. Hanuiure cxeMy TayTOMEPHBIX PEBPALICHUM B CIydyae KETOCHOJIBHON TayTOMEPUU U TAyTOMEPUH
€HAaMUHOBBIX COECUHEHUM.
3. JIns Kakux psaoB apOMaTHUECKUX COeMHEHUI Hanboee 4acTo UCIIONB3YIOTCS PeaKIMyi B3aUMHOTO
MIPEBPAIICHUS AMUHO- U TUAPOKCUCOETUHEHU .
4. Hanuiute BO3MOKHBIN MEXaHU3M peakiuu byxepepa.
5. Kakue orpanndenus Ajis NpoBeACHUS IpoLiecca B3aMMHOTO MPEBPAIICHUSI aMUHO- U OKCUCOEAMHEHU I
HaKJIaJbIBACT CTPYKTYpa UCXOAHBIX CyOCcTpaTroB?



Tema 8. AnknnupoBanue u anunauposanne (IIK-3)
Jlexknus.

ANKUIMPOBAaHUE APOMATUYECKUX COEIMHEHNN. PeareHThl U KaTanu3aTropbl, YCIOBUS U MEXaHU3MBbI PEAKIIUM
JIKMIIMPOBAHUS apeHoB. AjnkuinpoBanue mo Opunemo-Kpadrey. ATKuInpoBaHue COUPTAMH U aJIKCHaMHU.
AJnxwinpoBaHue (GOPMAIMHOM, MEXAaHHW3M peakuuu. Peaknus XJIOpMETWIMPOBaHUS. AIMIMPOBAHUE
apoMaTU4eCKUX yIIeBO#0oponoB. KaranuzaTopsl 1 peareHThl peakiuuil annianpoBaHus. MexaHu3M peakiuu
armupoBanus o dpunento-Kpadrey. Mcenons3oBanue peakuuii aluinpoBaHus IS MOTyYeHHsI KETOHOB,
KapOOHOBBIX  KHCIIOT,  CJIOXHBIX  3(UPOB,  OKCOKHCIOT, TETEPOLMKINYECKHX  COCAMHEHUI.
@®opmunupoBanue. Peaknuu ['arrepmana-Koxa, Paiimepa-Tumana, Bumnbcmaiiepa. KapOokcunupoBanue
¢benono no xoublty, peakuus Konpoe-IlImuara. [Ipumepsl mpOMBIIITIEHHBIX CHHTE30B. VX 3HaueHue.
AnxkwiupoBaHue (EHONOB M apOMaTWYeCKUX aMUHOB 10 KOJNbILy. AJKWIMPYIOIIME areHTHI.
N-anKkunupoBaHUE aMHHOB. 3aBHCUMOCTh PEAKLIMOHHOM CHOCOOHOCTM aMHMHOB M OT WX CTPOCHHS B
peakusIx aaKwinpoBaHus. O-alKUIUpoOBaHUE THAPOKCUTPYNIbl. CpaBHEHHE PEaKIMOHHON CHOCOOHOCTH
apWIaMUHOB M ()EHOJIOB B PEAKIMAX AIKWIMPOBaHMA. MeXaHU3MBbl peakiuil ankuiaupoBanus. Kpurepuu
BbIOOpa AJKWIMPYIOIIMX areHTOB. AIMJIMPOBaHME aMUHOB M THApoKcHcoenuHeHwid. Karammsatopsl u
peareHTbl peakuui amwIMpoBaHus. MexaHu3Mmbl peakiuii. CpaBHEHHE PEaKIMOHHOW CIIOCOOHOCTH
apOMaTHYECKUX aMUHOB U (PEHOJIOB, CIUPTOB U (PEHOJIOB B PEAKIIHMSIX allUJIMPOBAHUSI.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. IlpuBenuTe MEXaHU3M PEAKIIUNA AITKUITUPOBAHUS.
2. Kakue karanu3aTopsl UCIOIB3YIOTCS B pEAKIMAX AJIKWIMPOBAHUA U UX POJIb B 3TUX Ipoleccax”?
3. [IpuBenuTe TEXHOJIOTHUECKYIO CXeMY >KUIKO(A3HOTO aTKUIMPOBaHUS OEH30J1a B 3TUIIOEH3011.
4. J1ng npou3BOACTBA KAKMX IIPOAYKTOB MCIIOJIBb3YIOTCA 0-OKMCcH? Hanuimure ypaBHEHUS peaKIUil.

Tema 9. Peaknun oxkuciaenns (I1K-3)

Jlexknus.
Peakumu okucnenusi. [IpakTudeckoe 3HAYEHHE TPOIIECCOB OKHUCIEGHUS H HMX Ki1accuukamms.
OkucCIUTEeNbHBIE areHThl M TEXHHKA O€30MacHOCTH B TPOIECCaX OKUCICHHS. ODHepreTudeckas
XapaKTepUCTUKa peakuuid okuciaeHus. HaydHble OCHOBBI TNPOLECCOB OKHUCICHUS BO3IYXOM H
MOJICKYJISIPHBIM  KUCJIOPOIOM. MexaHu3M MpoLecCOB TOMOT€HHOTO OKHclieHus. KuHeTnka W Karaiu3
TOMOT€HHOTO OKHUCJEHHUS. [eTeporeHHbIl KaTaiu3 NpoLeccoB OKucieHus. Karamuzaropbl, MeXaHWU3M
reTepOreHHOKATAIMTUYECKOTO OKUCTIeHUsl. OKUCIUTENN U KaTaJu3aTopbl MPoLeccoB OKucaeHuss. OCHOBBI
TEXHOJIOTUM TPOLIECCOB OKHUCJIEHUS BO3AYXOM U MOJEKYISIPHBIM KHCIOpPOAOM. OKHUCIEHUE B XKUIAKOU M
ra3oBoi (hazax, TUITbI pEaKIIMOHHBIX allaparoB.
XuUMUS U TEXHOJIOTHUS IIPoLiecca OKUCIICHHS alKaHOB, MOJIy4aeMbl€ TPOAYKTHI.
OxucrieHne HMKI0alKaHoB. [[pon3BOICTBO IMKIOT€KCAHOHA U aJUITMHOBOM KUCIIOTHI U3 IUKJIOTEKCaHa.
OkuclieHne aJKeHOB M0 HACBIIEHHOMY aroMmy yriepona. [IpousBoactso akponeuHa. [Ipons3BoacTtBo okucu
ATUJICHA MPSMBIM OKUCJICHHEM 3TujieHa. TexHonorus npouecca. OKHUCIEHUE aJKEHOB M0 HEHACBHIILIEHHOMY
aTromy yriepoga. TeXHONIOrust OKUCIEHUs aJTKEHOB.
Oxucnenue OeH3ona, HaQTalMHA U aHTpAleHa MO apoMaThYecKoMy Kojblly. OkuciieHne OOKOBBIX Lierei
AIKWIAPEHOB M TETePOIMKIMYECKUX COEIWHEHUN A0 ajbJAeTHAOB U KapOOHOBBIX KUCIOT. [lomyuenue
HUKOTUHOBOW KHUCJIOTHL. MexaHu3M peakiuu OKucieHus Kymona. OKuCIIeHHe cepycoaep Kalux
COETUHEHUN.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. KaxoBBl yClI0BUS, TEXHOJIOTMYECKHUE ITAPAMETPBI, a TAKIKE XMUMHU3M IIPOLIECCa OKUCIICHNS aJIKaHOB?
2. IlpuBennTe MEXaHU3M OKHCIICHUS METAHA.
3. [lepeuncnuTe OKUCIUTENBHBIE aT€HTHI, MPUMEHSIEMbIC B TaOOPATOPHOI MPAKTUKE U B IPOMBIIIIICHHOCTH.
4. B yeM 3aKJII0YAETCS CyTh PEAKIUi OKUCIUTEILHOTO aMMOHOJM3a? TeXHOIOTHs OJTyYEHHUS
aKpWJIOHUTPUJIA 110 3TOMY METO.Y.
5. HanumuTe ypaBHEHHE U MEXaHU3M pPEaKIuy MPSIMOT0 OKUCICHHS 3TUJICHA B aleTanblaerui. B uem
3aKIJIIOYAIOTCS MPEMMYILECTBA ATOr0 METO/1a OJYUYEHHs alleTajabAeruia nepen ApyruMu?
6. Kakue BeliecTBa noiayydaroT IPU OKUCICHUH aTKWJIAPOMAaTUHYECKUX COCAMHEHU?



7. [IpuBenuTe MEXaHU3M PEAKIINH OKUCICHHS H30MPONMMIOEH30I1a B THIPOIIEPEKUCH U PA3TIOKCHHS €€ Ha
(eHOT U aleToH.

8. IIpuBeuTe TEXHOJOTHUYECKYIO CXEMY MOTy4YeHUs (PeHOIa KyMOJIBHBIM METOIOM.

9. [IpuBenuTe cxeMy peakiuu MoydeHus: TepeTaaeBoil KUCIOTHI U3 M-KCUJIOJIA.

10. Kakne nponyKTel OJy4aroTcs IPU OKUCIEHUH aJIKEHOB 110 HEHACHIIIEHHOMY aToMy yriepozaa?

11. [IpuBeauTe cxemy MOMy4EHHUsI CTUPOJIA U €T0 TOMOJIOTOB OKUCIUTEIbHBIMUA METOAAMH.

12. OxapakTepu3syiTe npouecc napodasHoro OKUCICHHUs apeHOB B aHTHJIPUIbI KUCIIOT.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYILIHI KOHTpOsb — 80 6amioB

7 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npemuanbHbie 6amel — 10 6annoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKH
Te | /BUXy4eOHOW |TEKyIIero | KOJI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. |Cripbe u obmue | Ompoc 4 ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
METOIbI
noxydeHus  |naboparop 5 Brimonnenne maboparopHoii pabotsl — 1 6ani, opopmieHue otueTa 1
OpTraHUYeCKUX Hasl 0aJu1, OTBETHI Ha JIOMOJIHHUTEIbHBIE BOMPOCH — 3 Oamna (mo 1 Gamry
BCILIECTB pabota 3a Ka)K/IbIi TIPaBUIIbHBIN OTBET)
2. |CynsdpupoBanue | Ompoc o 1 Gammy 3a Ka)Iblii BEpHBIA OTBET
OpTraHMuCeCKIX | raGoparop 5 Brimonuenne maboparoproit pabotsl — 1 6am, opopmienue oTueTa |
COCAMHCHNH Hast 0aJu1, OTBETHI Ha JOMOIHHUTEIBHBIE BOIPOCH — 3 Oaia (mo 1 Gamry
pabora 3a KaKJIBIN TPaBIIIBHBINA OTBET)
3. | HurpoBanue u Ompoc 4 ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
HUTPO3HUPOBAHH | raGopatop 5 Brmonnenue naboparopHoit pabotel — 1 6a1, opopmiaeHue oryera 1
€ OPraHM9CCKUX Hasl 0aJ1, OTBETHI Ha JIONOJIHUTENBHBIE BONIPOCH — 3 Gamna (mo 1 Gamry
COeMHeHNH pabora 3a KayKJ[bIi IIpaBHIIbHBIN OTBET)
4. |TanorenupoBan | Ompoc o 1 Gammy 3a Ka)XIblii BEpHBINA OTBET
ue naboparop 5 Brimonnaenue nadoparopHoit padotsl — 1 6ami, opopmienne oryera 1
Hast 0aJu1, OTBETHI Ha JONOJIHUTEIbHbBIE BONPOCkl — 3 Oaa (rmo 1 Gamwty
pabora 3a KaKJIBIN TIPaBIIIBHBINA OTBET)
5. |Boccranonenn | Ompoc ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
C HHTPO- M | raGoparop 5 Brmonnenue naboparopHoii pabotel — 1 6a1, opopmiaeHue oryera 1
HUTPO30COCIUH Hasl 0aJ1, OTBETHI Ha JIONOJIHUTENBHBIE BONIPOCH — 3 Oamna (mo 1 Gamry
CHUH. pabora 3a Ka)K/IbIii IPaBUIIbHBIN OTBET)
Kontpon 10 Pemenne 5 3amau. 2 Gamna - BepHOe peuleHue 3agadu, 1 Oamm —
bHasI JIOTHYECKU BEPHO pelLIeHUE, coepxaliee apu(hMEeTHIECKYI0 OIHOKY,
padora(k 0 6ayIOB — HEBEPHOE PEIICHUE
OHTPOJIBH
blIii cpe3)
6. 3ameleHue Omnpoc o 1 Gammy 3a Ka)XIblii BEpHBINA OTBET
cynb(orpynisl naboparop 5 Brimonuenne maboparoproit pabotsr — 1 6am, opopmienue oTuera |
U TaJIOTCHOB Hast 0aJu1, OTBETHI Ha JOMOIHHUTEIBHBIE BOIPOCH — 3 Oaia (mo 1 Gamry
pabora 3a KaKJIBIN TPaBIIIBHBINA OTBET)
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7. B3aumnsie Omnpoc 4 o 1 Gammy 3a Ka)Iblii BEpHBINA OTBET

MpeBpaleHUs

aMHHO- U
THAPOKCHCOEN
HEHUI
8. |AnxunupoBanue | Ompoc 4 o 1 Gammy 3a Ka)XIblii BEpHBINA OTBET
u maboparop 5 Brmonaenne madopatopHoii padotsl — 1 6am, opopmiierne otaera 1
aluINpOBaHHE Has 0ayu1, OTBETHI Ha JOIOJIHUTEILHBIC BOMPOCH — 3 6amia (mo 1 Gamry
pabora 3a KaKJIBIN TIPaBIIIBHBINA OTBET)
9. Peaxmumn Ompoc 3 ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
OKUCICHUA | raGopatop 10 Brimonnenne maboparopHoii pabotsl — 1 6ami, opopmieHue otueTa 1
Has 0aJu1, OTBETHI Ha JIOMOJIHHUTEIbHBIE BOMPOCH — 3 Oamna (mo 1 Gamwry
pabora 3a KQKIbI{ PaBUIBHBIN OTBET)
Kontpon 10 Pemenne 5 3amad. 2 Gamna - BepHOe peuleHue 3agadu, 1 Oamm —
bHaf JIOTHYECKU BEPHO pelLIeHUE, coepxaliee apu(hMEeTHIECKYyI0 OIHNOKY,
padora(k 0 6ayIOB — HEBEPHOE PEIICHUE
OHTPOJIBH
blIii cpe3)

10. [IpemuansHbie OaIbl 10 JlononHuTeNbHBIE MMPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
BHIMIOJIHEHWE TBOPYECKHX 3aJaHMi Ha BBIOOD CTyAeHTa B
3aBHCUMOCTH OT TEMBI.

11. [ManuBuayansHble 3a1aHUS, 50 CTYACHT MOXET MPEJOCTAaBUTHh BCE 3aJaHUSl TEKYLIETO KOHTPOJS H

C TMIOMOILBIO0 KOTOPBIX KOHTPOJIbHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
12. HUroro 3a cemectp 100

HtoroBass omeHka 1O »JKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN
gyetpipexOambHoil  mikane. [lepeBom 100-0amnbHOM  pEeHTHMHTOBOW OIEHKHM 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 5. BoccTaHOBIEHHE HUTPO- U HUTPO30COCIUHEHUM.
Bapuanr 1
1. CynbupoBanue. 3HaueHHe BBEJCHUS CyIb(OrpynIbl B apomaruueckoe sapo. Cynbdupyromme
peareHTbl. BnusiHue pa3nu4HbIX (GaKTOpOB Ha TPoLECC CyIb(OUPOBAHHUS.
2. Metozpl ¥ IPUEMBI BEJICHUS TIPOIIECCa IIEIOYHOTO TUIABICHUS apOMATUYECKUX CYIIb(OKHUCIIOT.
Brinenenue runpokcucoeanneHui. Texnomorus nomyyeHus 2-Hagrona.
3. Ilpeanoxure ciocoObl MOTy4YeHUs N-(peHUIeHAnaMyHa U3 OeH30I1a U TaiiTe CPAaBHUTEIBHYIO
XapaKTEePUCTUKY 3THX CIIOCOOOB.
4. PaccunraiiTe He0OOXOAUMOE KOJMUECTBO PEAreHTOB I NpUrotoBieHus 500 Kr HUTpYyIOLIeH cMecH
cocraBa: 27 % a3oTHOU kucaoThl, 60 % cepHoli kucaoThl U 13 % BOIBI M3 MeENaH)kKa, CEPHOI KUCIIOTHI U
BOJIBI.




5. OnummTe HeNnpephIBHBIHN MPOLECC XJIOPUPOBAHHS OSH30I1a C LIEIbIO MOMyYeHHs XJIOpOeH30I1a

Bapuanr 2

1. CynbdupoBanue HadranuHa u 2-Hadrona. [IpaBuno pasmemenus cyab(orpy B HaQTaIMHOBOM
kosbite. [Tomydenne MoHO- U ONMUCYIBGOKHUCIOT HadTanuHa U 2-HadToa.

2. BoccTanoBieHne HUITPOCOCTUHEHUN PaCTBOPAMHU CYIb(HIOB B MIEIOYHOM cpese. B kakux ciaydasx 3ToT
METOJ MPUMEHSIOT? MeXaHu3M BOCCTAaHOBIIEHUSI HUTPOCOEIUHEHUH Cyab(UI0M HATpUSL.

3. Paccuuraiite HE0OXOMMMOE KOJIMYECTBO MEJIaHka, CEpPHON KUCIIOTHI M BOABI i ipurotoBiienus 200 kr
HUTpYIOLIEH cmecH, coaepxaien 35 % a30THON KUCIIOTHL, 57 % cepHON KHUCIOTHI U 8 % BOJBI.

4. [pennoxuTe cCXeMy M YCJIOBUS XMMHUYCCKHUX TIPEBPAICHUH MTOJTyYCHUS U3 aHUIHHA
4,4-(N,N-gumeTn)-aguamMmuHonupeHmwIMeTaHa.

5. Kaxkoe obpa3zyercs coenunenue, ecnu 18,3 kr 2,4-nunutpoanminna B 50 1 90 %-i1 ykCyCHOM KUCIIOTBI
obOpaborars 32 kr 6poMa? B kakux IpuUMEpPHO TEMIEPATYPHBIX YCIOBUAX CIEITYET MPOBOIUTD Ty
peakuunio? Kak MOXHO ObUIO OBl yCOBEpIIEHCTBOBATH MPOBEIEHUE 3TOM peaKlUH C IeJIbI0 COKpaIlleHus
pacxoma Opoma?

Tema 9. Peakiinu oKUCIIEHUA
Bapuanr 1

1. 3amemmenue xynopa (Opoma) Ha aMUHO- U apUIaMUHOTPYyMIbl. KaTaruTuuecknue 1 HeKaTaTuTHIECKUe
npoueccsl. MexaHu3Mbl peakiui.

2. XapaKTepHUCTUKa IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB, METO/IbI UX ONpe/esieHus. Paznenenue
CMECH AJIKWJIAMHUHOB.

3. IIpeanoxxure XMMHUYECKYIO CXEMY, YCIOBUS U MEXaHU3MBbl PEaKLMi IpU CUHTE3€
2,6-TMaMHUHO-TI-TOJIYOJICYJIb()OKUCIIOTHI U3 TOITYOJIA.

4. AnkuiaupoBaHUE aMUHOB IIPOCTHIMU 3(UpaMu, alKWiIratoreHu1aMu. Beenenre OeH3MIBHOTO OCTaTKa,
3aMEIIEHHBIX AJKWIBHBIX TPy (OKCHATKHIIBHBIX, KapOOKCUMETHIIBHBIX).

5. MeTonbl BpeMEHHOM 3allUThl IEPBUYHBIX aMUHOTpyIIL. [ uaponu3 N-anunaMuHOB (yCIIOBUS THIPOIN3A,
KaTayims).

Bapuant 2

1. 3amMemenue xiopa KUCIOPOACOAEPKALIMMY IpylnamMu (TMAPOKCH-, AIKOKCU- U apUIIOKCUTPYTIIAMH).
Onumure MeEXaHU3M, 110 KOTOPOMY IPOTEKAIOT PEAKIIMA 3aMELICHMSL.

2. Oxucnenue HapTanuHa. OMUIIATE NPUHIUITHAIBHO TEXHOJIOTHIO MOMyYeHHs (hTATEBOTO aHTUAPUIA U3
HadTaNMHA.

3. IIpennoxxure XMMHUYECKYIO CXEMY, YCIIOBUS U MEXaHU3MBbl pEaKLUi CUHTE3a
2-aMUHO-M-TOIXYOJICYAb(POKUCIOTH U3 TOIYOIa.

4. JlaiiTe CpaBHUTEIIbHYIO XapaKTepPUCTUKY METOJI0B NoydeHus ¢penona. ([lomyuenune ¢enona us
6eH30JICYTb(OKUCIOTHI, U3 KyMoJa, OeH3oara menu.) [IpuBeaure MexaHu3Mbl peakuuii moydeHus Gpenona
STUMHU METOJaMH.

5. Kak ompenenuth copepkaHue aMMHOB B cMecH ankuiaaMuHoB? [Ipeasiokure crmocod pasaereHus CMeCcH
apunanHa, N->tunanmirHa 1 N,N-IudTHIaHuInHA.

JaboparopHasi padora

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

1. PaccmoTtpuTe mpuMepsl pactpeieieHus JIEKTPOHHOM TUIOTHOCTH B OCH30JIbHOM KOJIBIIE TIOJ] ICHCTBUEM
AIIEKTPOHOIOHOPHBIX U AIEKTPOHOAKIIEITOPHBIX 3aMECTUTENEH.

2. Pacnonokure n3BecTHbie BaM 3amecTuTeN B PsijI 110 UX OPUEHTUPYIOMIEH CITO-COOHOCTH.

3. PaccmoTpuTe mpOCTpaHCTBEHHOE BIUSAHHUE 3aMECTUTENIEH B ApOMATUYECKUX CO-CIMHEHUSIX Ha
COOTHOILICHHE U30MEPOB.

4. Kak BIMAIOT pa3Mepbl MeKTPO(YUIBHBIX YaCTHUI] HA COOTHOILICHHE U30MEPOB?
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5. PaccMoTpuTe BIMSHNE aKTUBHOCTH aTaKyIOLIMX YACTHIl B PEAKLUAX AEKTPOPUIBHOTO 3aMEIIEeHUs Ha
CEJIEKTUBHOCTb M CKOPOCTH Ipolecca.

6. HazoBute Qpakuum, oroOrpaemble npH rnepepadboTke KAMEHHOYTOJIBHON CMOJIBL, M YKOKUTE
YIJIEBOJIOPO/IbI, KOTOPBIE B HUX COAEPKATCS.

Tema 2. CynbhupoBaHue OpraHUIECKUX COCTMHCHUIN
1. KakuMm MeToZ10M OCYyIIECTBISAETCS CyIb(pUPOBaHUE APOMATUIECKIX AMUHOB?
2. OnummTe crmocoObl BhIEICHUS CYTb(OKUCIIOT.
3. Ha3oBuTE OCHOBHBIE CBOMCTBA CYIb(OKHCIIOT.

4. OOpaTUMOCTh PEeaKIUU Cyab(OUPOBAHUS APOMATHIECKUX COSAMHEHUN. MeXaHnu3M THapoIn3a
apoOMaTU4YeCKUX CYIb(HOKUCIOT.

5. PaccMoTpuTe 0COOCHHOCTH TPOIIECCOB, MPOTEKAIOIINX MTPH UCTIONB30BAaHUH B KAUECTBE pearcHTa
XJIOPCYITE(OHOBOW KHUCIIOTHI.

6. Chopmynupyiite 1 00bICHUTE MMpaBUiI0 ApMCcTpoHTa-BruHHa 1ipu cynbGupoBanuy HapTaIuHA.

7. B ueMm cymiecTBEHHOE pa3inyue B IPOBEIECHUH Mpolecca Cylb(pUPOBaHUS apO-MaTHUECKUX aMUHOB B
aCTBOPUTEIIE METOIOM “‘3alleKaHMs” OT OOBIYHBIX METOJOB?
13 2 6 (?

8. Mepbl TeXHUKH 0€30MaCHOCTH MPU MIPOBEIECHUH MPOIIECCOB CYIb(OUPOBAHMUS.

9. Kakue mpomykTsl 00pa3yroTcs npu cyabdupoBaHun (HEeHOIa KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM
npu temneparype 10-20 °C u ipu 100 °C u nouemy?

10. TTouemy npu cynbupoBaHun OEH30Ia HA MOHOCYIB(OKHUCIOTY B Ka4ECTBE CYIh(UPYIOIIETO areHTa
UCIOJIB3YIOT KOHIICHTPUPOBAHHYIO CEPHYIO KUCIIOTY, a PU JIajbHEMIIeM CylnbQUpoBaHIH Ha
IUCYIb(OKUCIOTY - OeyM?

11. Kak BIHAIOT 3aMECTUTENN Ha CKOPOCTh U MECTO BCTYIUICHUS CYAb(OrpyMIIbl B apOMaTHUECKOE SApO?
12. Kakoit nuzomep npeobnagaet npu cyabGupoBaHUU XJIOPOCH30J1a U TIoYeMYy ?

13. Kakoii KOHIIeHTpanuu ojeyM ObUT ncnonb3oBaH Uit nonyyerus 700 kr 20 %- ro oneyma, eciiu AJIsl ero
pa36aBneHus ucrnosnb3oBanu 340 Kr cepHOM KUCIOTHl IUIOTHOCTHIO 1,8287

14. PaccuuTaiite HeoOx0mMuMOe KOIU4IecTBO 93 %-ii cepHOM KUCIOTHI Ais oiay4yeHus 500 kr
2-Ha(TaNIMHCYIB(OKUCIOTHI, €CJIM KOHIIEHTpaLus 0TpaboTaHHOM KUCcIoThl 80 % .

Tema 3. HuTpoBaHue 1 HUTPO3UPOBAHUE OPTaHUYECKUX COCTUHEHUN
. B 4ueM 0cob6eHHOCTh HUTPOBAHUS APOMATUYECKUX AMHUHOB?
. Kak ocymiectBisieTcst KOHTpOJIb PEaKIui HUTPOBAHUS?
. PaccmotpuTe criocoOb! BeIACTCHUS HUTPOCOCAMHEHU.
. B 4em CymHOCTh OKHCIUTETBHOTO HUTPOBAHUS ?
. Kak npousBoauTcs aHanu3 kauecTBa HUTPOIIPOAYKTOB?
. PaccmoTrpute ocobeHHOCTH HUTpOBaHUS ()EHOJIOB U HA(PTOIOB.
. Kakue TpeboBanus k 6e30macHOMY BEIEHHIO MPOLIECCa TOKHbBI COOMIOAATHCS IPH HUTPOBAHUN ?
. O0OBsicHUTE HEOOPATUMOCTH MPOIECCOB HUTPOBAHUS B OOBIYHBIX YCIOBHSIX.

0 3 N L LN

9. KakoB nops10K 3arpy3Ku KOMIIOHEHTOB IIPH POBEIEHUH IIPOLIECCOB HUTPOBAHUSA?

10. O6BsICHUTE MECTO BCTYILICHUSI HUTPOTPYIIITHI TPH HUTPOBAaHUM HaTaIMHA U HAPTATHHCYITH(POKUCIIOT.
11. Kakue TUHUTPONIPOU3BOIHBIE 00PA3yIOTCS IPU HUTPOBAHUU aHTPAXUHOHA HUT-PYIOLIEH CMEChI0?

12. B yeM cXOICTBO M Pa3IuyiMsl B PEAKIUIX HUTPOBAHUS U CYJIb(UPOBAHKS apOMa-THUYECKUX COCTUHECHHUIA?
13. KakoBbl IpUHIUIIBI TPOBEAEHUS POLIECCOB HUTPOBAaHUs?

14. Kakue ¢dakropsl OyyT OKa3bIBaTh BIUSHUE HA COOTHOILIEHUE OPTO- U NTApanu30MepOB IIPU HUTPOBAHUU
raJoreH0eH3010B?

15. KakoBa poJib HUTpUTA HATPHUS PU HUTPOBAHUU apOMATUYECKUX COCAMHEHU BOJTHON a30THOM
KHUCJIOTOW?

16. Kakoii KOHIIEHTpallU! U B KAKOM KOJIMYECTBE HEOOXOAMMO B3ATh CEPHYIO KUCIIOTY WJIU OJIEYM JIsI
npurotosieHus 1200 kr HUTpyroLIEH cMecH ciieayromiero cocrasa: 61 % cepHoil kuciotsl, 31 % azoTHOM
KHUCHOTHI U 8 % BoAbI, eciu umeeTcs 68 %-s a3orHas xuciora?
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17. Ilpu HuTpOBaHUM OEH30HUTpHIIA 0Opasyercss okoso 17 % opro-uzomepa u okoino 81 % meranzomepa.
YeM 0OBACHUTH HU30MEPHBIN COCTAB MPOAYKTOB HUTPOBAHUS?

18. Kakoe monmyunrcs coeauHeHue, eciu 78 kr 6ensona oopadareiBatoT 90 Kr MenaHXa B IPUCYTCTBUH
cepnoii kucnotsl npu 80 °C. Konuenrpanus orpadorannoii kuciotsl 87 %. Paccuwnraiite, kakoe
KOJIMYECTBO CEPHOM KUCIIOTHI MIIH oJieyMa TpeOyeTcsl Ul MPOBEICHHS STON peaKiuu.

19. Yto o6Gpa3zyercst mpu HUTPOZUPOBAHII IEPBUIHBIX APOMATHIECKUX aMUHOB?
20. Kakue mpomyKTsl 00pa3yroTcs Ipyu HUTPO3UPOBAHIII THAPUITAMUHOB?
21. TaytoMepust apoMaTHYECKUX THAPOKCUHUTPOZONPOU3BOIHBIX.

22. TlouemMy npy HUTPO3UPOBAHII pe30pIHHA 00pasyeTcs 2,4-TUHUTPO30PE30PILITH U HE 00pazyercs
2,4,6-TpUHUTPO30PE30PLHH?

Tewma 4. 'anorennpoBaHue
1. Kakue npomyKkTel 00pa3yloTcst IpH XJIOpUPOBAaHUU HUTPoOeH301a?
2. B 4emM 0cOOEeHHOCTh XJIOPUPOBAHUS AMHUHOB OE€H30JIHHOTO psija?
3. B ueM cOCTOUT poJIb OKUCIIUTEINS B TIpOIiecce OpOMUPOBAHHS apPOMATHUECKUX COSTUHEHHA?
4. B xaxkoe moj0oeHHue BCTYIMaeT XJI0p IpU XJIOPUPOBAHUN AUHUTPOOEH30J1a IPU BBICOKHMX TemIepaTypax?
5. IlpuBennTe TEXHOIOTHUECKYIO CXEMY HEIPEPBIBHOTO XJIOPHPOBaHUs OeH3071a.

6. KaxoBa mpeumyIiecTBEHHAs OpUESHTAITUS TP XJIOPUPOBAHUHU U OpomupoBanuu Toiryona? [lpu kakou u3
ATUX PEeaKUil OTHOLIEHUE KOJINYECTB MOIYHAIOIIUXCS OPTO- U apan30MepoB JOKHO ObITh 0oJbIIe?

7. Kakue mpoayKThl 00pa3yroTcs IpH XJIOPUPOBaHUH OeH3071a?

8. Kakue peareHTbI HCHIOIB3YIOTCS B pEaKIIMK OpOMHUPOBAHUS apOMATHUYECKHX CO-CTUHECHU?
9. HazoBuTe Mepsl IO TEXHUKE O€30IIaCHOCTH ITPH BEACHUU MPOLIECCOB raJIOTeHUPOBAHUS.
10. B yem 3axito4aeTcs MOArOTOBKA ChIPbsl B IPOU3BOACTBE XJI0pOeH301a?

11. Kakoe coenunenne obpaszyeTcs pu XJIOPUPOBAHUHN 2-METHJIAHTPAXUHOHA U
1-cynb(OKHUCITIOTHI aHTpaXUHOHA?

12. Kakum oOpa3omM MOXKHO BBECTH (PTOP B OOKOBYIO I apOMaTHIECKOro coeanHeHus? B
apomarndeckoe Koib1o? [1o kakuM mpUuyuHaM HEBO3MOXKHO MpsMOe (PTOPUPOBAHHME apPOMATUUYECKHUX
coenuHeHun?

Tema 5. BoccTaHOBIEHHE HUTPO- U HUTPO30COEAMHEHHUM.
1. 3anumuTe cxeMy XUMHUYECKUX MPEBPAIIEHUN BOCCTAaHOBICHUS HUTPOCOECAUHEHUM
’KEJIe30M B MIPUCYTCTBUHU AIEKTPOIUTA?
2. 3anuumTe cXeMy XMMHUYECKUX IPEBPAIIEHNUH B IPOLECCE BOCCTAHOBIEHHUSI HUTPOCOEAUHEHUM
Cynb(hUI0M HATPUS.
3. Kak BBIAENAIOTCS aMUHBI U3 PEAKIIMOHHOW MacChl IPU BOCCTAHOBIIEHUN HUTPOCOEINHEHUH JKEIE30M B
IIPUCYTCTBUU JIEKTPONIUTA?
4. Kakoif BOCCTAaHOBUTEJIb CJIEAYET UCTIOIB30BaTh IS TIOIy4EHUs 2-aMUHO-4- HUTpodeHomna u3
2,4-muautpodenomna?
5. CocTaBbTe TEXHOJOTHUECKYIO CXeMY BOCCTAaHOBJICHUS! HUTPOOEH30J1a 10 aHWJIMHA BOAOPOIOM
KaTaJIUTUYECKUM METOJIOM.
6. [Touemy IIpy BOCCTaHOBJIEHUN HUTPOCOEINHEHUI HE BCETIa OTAAETCS MIPEAIIOYTEHHE CAMOMY J€ILIEBOMY
u3 cynb(huaoB - cynbhuay Harpus?
7. Kakue KaTtaiau3aTopbl U paCTBOPUTENIN UCIIOIb3YIOTCS IPU BOCCTAHOBIEHUH HUTPOCOEANHEHNN
BOJIOPOZIOM B XKHJIKOHU (haze?
8. BanuimTe cxeMy XUMHUYECKHX MPEBPAILCHUH PH BOCCTAHOBICHUH HUTPOOEH30J1a IIMHKOM B IEJIOYHON
cpene, aMajabraMou HaTpusl.
9. Kakue TpeOoBaHUs NPEABABISIOTCA K KaUECTBY JKEJIE3HOM CTPYKKH B PEAKIHSIX BOCCTAHOBJICHHUS
HUTPOCOEINHEHUN B CPEJE IEKTposInTa?
10. ITpu BoccTaHOBIEHHM a30KpacUTENs 00pasyercs 2-aMMHO-4-MeTHII()EHO U - aMHHOAIleTaHMIIN/I.
Kakoii a3okpacutesnb OblI HCIIOIB30BAaH M KAKME BOCCTAHOBUTENIN MOXHO NIPUMEHUTH?
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11. CocTaBbTe TEXHOJIIOTHYECKYIO CXEMY BOCCTAHOBIIEHUS HUTPOOEH30JIA 10 aHWJIMHA YyTYHHOU CTPY>KKOU
B CpeZIc DJIEKTPOJIUTA HENPEPBIBHBIM METOIOM.

Tema 6. 3amemnienue cyab(OrpynIbl U rajJoreHOB
1. Kakue mo6ounble IpOIyKThl 00pa3yIoTCs MPH LIEIIOYHOM IJIaBICHIH OSH30ICYIb()OKUCIOTHI?
2. Kakoe coenunenne obpaszyeTcs MpH IMIETOYHOM TUTaBIICHUH T-KHCIIOTHI?

3. Kak ompenensioT moiHoTy mpoliecca MIeI0YHOTO IUIaBJICHNUS IPY NOTy4eHuH (GeHomna, 2-Hagrona,
APYTUX TUAPOKCUCOETNHEHUNA?

4. ITpu KaKuX yCIOBHSAX MPOUCXOAMT 3aMeHa CyIb(orpymnnsl Ha aMUHOTPYTIITY B a-
aHTpaxXuHOHCYNb(poKuciore?

5. Kaxoii nmpoaykT oOpazyercst Ipu B3aUMOIECHCTBHH O-aHTPAXHUHOHCYIb(PO KUCIOTHI C COISTHOKUCITBIM
pacTBOpPOM XJiopaTa HaTpus?

6. B xakux ycIOBHAX NMPOTEKAET MPOIeCC THAPOIN3a apOMAaTHYECKUX CYIIb()OKUCIOT?

7. Kakoe coeqmHeHne oOpa3yeTcsi Ipy HarpeBaHWU BOAHO-IIICIIOYHOTO PacTBOpa T- KUCIOTHI C IIMHKOBOM
MBUTBIO?

8. K kakomy HexenaTeJIbHOMY SIBJICHHUIO TPUBOIUT HAPYIIIEHHUE TEXHOJIOTHYECKOTO pexuMa (HEI0CTaTOuHO
WHTEHCHUBHOE MEpEMEIIMBAaHNE, HAPYIICHUE TEMIIEPATYPHOTO PEXUMA) MPU OTKPBITOM CIIOCOOE IIETIOYHOTO
IJIaBJICHUS?

9. Ucnonb3yst 3HaHUS MPEABIAYIIUX Pa3/AesiOB, COCTABETE CXEMY XUMHUECKUX MPEBPALLICHUN [TPU CUHTE3E
H-xucnorsl.

10. Ilepeuncnute Mepbl TEXHUKH OE30MACHOCTH TIPU MPOBEJCHHUH MIEIOYHOTO IJIABICHUS apPOMATHYECKUX
CYJIb()OKHCTIOT.

11. Ilpu 1m1e71049HOM TUIABICHUH B aBTOKJIABE HA()THIIAMUHOCYIb(POKUCIIOT, COAePKALIIX

aMUHOTPYIIY B a-TMOJIOKEHUH, MPOIIECC LIEJIOYHOTO MJIaBICHUS BEAyT B MPUCYTCTBUM aMMHaka. [louemy B
3TOM cllydyae BO3HUKAET HEOOXOAUMOCTh BBEJICHHSI aMMUaKa?

12. Kak B TpOMBIIIJICHHOCTH TOJIYYaloT M-HUTPOAHUIIUH U3 MT-HUTPOXJI0pOeH30I1a?
13. KakoBa pojib CBSA3YIOIIUX KUCIOTY BELIECTB MPU 3aMEHE XJIOpa Ha apUIaMHUHOTPYIIITY?

14. Tlepeuncnute METOBI 3aMEHBI XJIOpa Ha TUAPOKCWIbHYIO rpynmy. [IpuBeauTe ycinoBust NpoTeKaHUs
ATUX PEaKIUH.

15. B yeM nOCTOMHCTBA M HEIOCTATKA METO/1a TOTydeHHs (heHOIa U3 XJI0pOeH30I1a Imepe;]
«Cynb(yparmoHHBIM» METOIOM?

16. Hanmummure cxeMy XUMHYECKUX MPEBpaIIEHUN OEH30TPUXJIOpUIa B OCH30MHYIO KUCIIOTY.
17. Tonyunte U3 OEH30TPUXIIOPUIA XITOPUCTHIN OEH30MI BCEMU U3BECTHBIMU METO/IAMHU.
18. KakoB MexaHHU3M 3aMENIECHUS XJIOpa Ha aJTKOKCUJIbHYIO TpyniTy?

19. Kak ocymiecTBuTh 00MeH xjiopa Ha ¢rop?

Tema 8. AnkunupoBaHue U allMIIMPOBAHNE
1. KakuMu MeTogaMu pa3aesisitoT CMECh AJIKUJIMPOBAHHBIX aMUHOB?

2. KakuMm 00pazoM pasiiaraior cojib Y4eTBEPTUYHOTO aMMOHHEBOTO OCHOBAHUS, 00-pa3yIouierocs npu
ANKWIMNPOBAHUU CIIUPTaMU?

3. KakoBa poJib HIEOYHBIX ar€HTOB MPHU AIKWIMPOBAHUHU TaJOreHaIKUIaMu?

4. Kakum 00pa3oM MPOBOAT aHATN3 CMECH AJIKWJIMPOBAHHBIX aMHHOB? [IpemioxuTte cxemy aHaim3a
CMECH, COCTOAIICH 13 aHmiIuHa, N-3THI- ¥ N,N-II- STHJIaHWINHA.

5. C KaKoil 1IeJIbI0 OCYHIECTBIISIIOT AIKUIMPOBAaHUE TUAPOKCUTpyIbl? Kakue an-Kumupyronme cpeacTna
TP STOM UCHOJIB3YIOTCS U MPHU KaKUX YCIOBUSAX IMPOTEKAET MPOIECC aNKUIUPOBAHUS?

6. Kakum 06pa3zom ocyIiecTBUTh U30UpaTENbHOE ANKWIMNPOBAHUE THIPOKCUTPYIIIBI B COETUHEHUH,
cofiepalieM KpoMe I'MJIPOKCUTPYIII eIle U aMUHOTPYIIITY?

7. Kak OYUCTUTH ATKUIIOKCUCOCIMHEHUE OT HEMPOPEAarupoOBaBIIECTO THAPOKCUCOETUHMS?

8. Kak mpoBecTy Je3aIKniMpoBaHUe aJKUIMPOBAHHOTO THIPOKCUCOEINHEHUS?

9. Hanumure ypaBHeHUE peakyy MOJyYeHHs (PeHUITHOIIMKOIEBON KUCIIOTHI U3 THO(EHOIA.

10. Kakum 00pa3om yaansercs aunibHas Ipylna B CIy4ae BpeMEHHOTO alluJIMpPOBAHUS aMUHOTPYTIIIHI?
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11. Yro Ttakoe a3oTomnsl? B pe3ynbraTe B3auMOJECHCTBYS KaKUX COEAMHEHNN OHU Toiy4atoTcsi? Yto
CIIy>)KUT B JJAHHOM CJIy4ae alINPYIOIIUM areHToM?

12. Kakyto poJsib B IpOU3BOACTBE a30T0N0B urpaet PC13?
13. [ToueMy B XJIOPHUCTOM ITMAHYPE BCE TPHU aTOMa XJIOpa UMEIOT Pa3HYIO PEAKIIMOHHYIO CTIOCOOHOCTH?

14. Tlouemy B peakuusix alMJInpOBaHHUs apOMaTHUECKHE CyIb(OXIOpUAbI 0oJiee pe-aKIIMOHHOCTIOCOOHBI IO
CPaBHEHHIO C CYNIb(HOKUCIOTaMU?

15. HannuTe ypaBHEHMsI peakliUii CUHTE3a aJl0M KUCIIOTHI.
16. C xako# 11e1b10 BBOIUTCSA OCH30WIBHBIN 0CTAaTOK?

Tema 9. Peakiiuy oKUCIICHUS
1. IlpuBeanTe YCIOBUS U MEXAaHU3M PEAKIIMH OKUCICHHS N30MponuiIOeH301a 10 (peHona.
2. Ilepeuncnure METOIBI IOTYYCHHSI XUHOHOB ITyTEM OKHCJICHHs. HanmummTe XuMu3M 3TUX TIPOIIECCOB.

3. IlepeuncinTe TEXHOIOTUUECKUE CTAIUU IIPOLECCA OIYUYEHHsI aHTPAaXUHOHA U3 aHTpalleHa U Ha30BUTE
YCIIOBUSI IPOBEAECHMSI 3TOTO IIpOLECCa.

4. Tlpu KaKuX yCJIOBHUAX MOMyYaroTcs (hTaneBblil aHTMAPU U MaJIeMHOBBIN aHTuapua? Kakue
KaTaJln3aTopbl UCHOIB3YIOTCS MPU OKUCICHUH HadTanuHa 1 OeHsona’?

5. Kakoe BiusHHue OKa3bIBAIOT 3aMECTUTEIN B Ha(bTaJII/IHOBOM KOJIBIIC Ha HAIIPABJICHUC OKHUCIECHUS?
6. B ueM 3akirouaercsi CyImHOCTb MPOIEcca OKUCIUTEIIBHOTO aMMOHOIU3a?
7. Kakast pa3HOBHIHOCTb PEaKLUU OKHUCIICHUS HCTIONB3YETCs MPH MOTyUYEeHHH CTHPOJIa U3 STHIO0eH301a?

Omnpoc

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

1. Uto siBNIsieTCS apOMaTUYECKUM CHIPhEM JIJIs1 IPOU3BOJICTBA CHHTETUYECKUX apO-MaTHYECKUX
coenuHeHun?

2. HazoBuTe 1 gaiiTe XapaKTEpPUCTUKY METOJIOB ITOJIyYCHHUSI OCHOBHBIX BUIOB aPO-MAaTHYECKOTO CHIPbHSL.

3. Kakue Mepsl Ipe1oCTOPOKHOCTH HEOOXOIUMO COOMIONATh U paboTe ¢ apOMa-THYECKUM ChIpbeM?

4. IlpuBenure Kiaccu(UKAINIO OOMIMX METOIOB MOTYYEHHS CHHTETHIECKUX apO-MaTHIYECKUX COCANHEHUH.
5. Kak gensitcs 3aMeCcTUTENH 10 XapakTepy UX IEKTPOHHOTO BIMSHHUSA HA apOMaTHYECKYIO cUcTeMy?

6. HazoBuTe o0mue npaBuia BBEACHUS 3aMECTUTENSI B HE3aMEIIIEHHOE U MOHO3aMeIIeHHOE OCH30JIbHOE
KOJIBIIO.

7. [IpuBenuTe cXxeMy peakIMOHHON CTIOCOOHOCTH HaTAIMHA U AaHTPAXMHOHA MPU MOHO- U
MOJIU3aMEelICHHUH.

Tema 2. Cynb¢upoBanue OpraHMueCKuX COCTUHEHUI
1. K xakoMy THUITY XUMHUYECKUX PEAKIIUH OTHOCHUTCS PEaAKIUs CyIb(OUPOBAHUS apOMATHICCKUX COCTMHCHHUI
2. KakoB MexaHU3M peakIuu cyab(OUpPOBaHUs apOMATUIECKUX YITICBOAOPOIAOB CEPHON KUCIOTOU U
oneymom?
3. HazoBuTe peareHThl, HCIOIb3yeMble TIPHU PEAKIIUU CYIb(OUPOBAHUS apOMATHUECKUX COCTUHEHUIA.
4. Kakumu pakTopamu OTNpeesisieTcsi BRIOOp peareHTa s Cyab(OUpOBaHUS apOMATHIECKUX COSTMHEHU9
5. PaccmotpuTe mpupoay cepHOM KUCIOTHI M YKaKUTE aKTUBHBIE YACTHUIIbI, YHACTBYIOIINE B PEAKIIUU
Cynb(UPOBAHUS.
6. OOBsicHUTE POJIb Cyb(ara HaTPUs IPHU CYIbPUPOBAHUN OEH30JICYIB(OKHCIOTHI.
7. OOBsicHUTE, TIOYEMY NPHU CyThHUPOBAaHUHN HadTaTuHA KOHIICHTPUPOBAHHON CEPHOU KHCIOTOU mpH 80
°C obpasyercs 1- HadraymHCyIbPOKUCITOTA, @ TPH CYIHLGUPOBAHUN KyTOPOCHBIM MacioM 1ipu 160 °C
oOpasyercs 2- HadTammHCyIb(OKucIoTa?
8. Pacnionoxwute B psiji aKTUBHOCTH NIPU  CYJIb(PUPOBAHHUH CIESTYIONINE COSNUHEHUS: OCH30, HadTaIuH,
aHTPaxWHOH, HUTPOOEeH301, eHom, 2-HadTou, aHu30, 3TUiIbeH30. Kakue coennueHus: o0pa3yroTcs B
pe3yabpTaTe MOHOCYIIb(QUPOBAHHS?
9. Ykaxxurte ycinoBus CyibpupoBanus 2-HadToia npu MoJy4eHHH MOHO-, JTU-,
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TPHUCYIb(POKUCIIOT.

10. Kakue coemnHEHHS UCTIOIB3YIOT B KAYECTBE KaTaIM3aTOPOB MPH CYTh(OUPOBAHUN aHTPaxXHWHOHA?
Kakyto posib urparot npu 3Tom KaTaau3aTopbl?

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

12. B yeM npeumytiecTBO mapoda3zHoro cyabGupoBaHus repea Kuakopa3HpiM?
13. KakoBa nmocinenoBaTeIbHOCTb 3arpy3Ky KOMIIOHEHTOB ITPH MTPOBEIEHUH MTPOLIECCOB CYNIb()UPOBAHUS?

Tema 3. HuTpoBaHue 1 HUTPO3UPOBAHUE OPTaHUYECKUX COEANHEHUN
1. K kakoMy TUIy XUMHYECKUX PEAKIIMI OTHOCUTCA PEAKINSI HUTPOBAHUS apOMATUYECKUX COCTUHEHUIN
2. Kakue HUTpyIOIIHE peareHThl UCIONb3YIOTCS B PEaKLIUU HUTPOBaHUS?

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

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

7. Onuimmure MEXaHu3M HUTPOBAHUS HUTPYIOIIMMH CMECSIMH U aKTUBHYIO YaCTHUILy, yYaCTBYIOLIYIO B
JAHHOM IIpOLIECCe.

8. O0bsCHUTE BIMSHUE PA3TUUHBIX (PAKTOPOB HA MPOIIECC HUTPOBAHUSI.

9. Omnpenenure NpeuMyIIECTBEHHOE HAIIPABICHUE HUTPOBAHUS ITPU B3aUMOACHCTBUU C HUTPYIOLIEH
CMECBHIO CIEeYIOIIMX COSUHEHHM: aHWINHA, aHU30J1a, OEH30HUTpUJIA.

10. Pacmonoxxure B psit BO3pacTaHUs aKTUBHOCTH B PEAKIIMH HUTPOBAHUS CIICIYIOIINE COCTUHCHHUS:
Oen3o1, HadTanuH, (eHOJ, AaHTPAXWUHOH, aHUJIUH, XJIOPOEH30JI, TOJYOJ, HUTPOOEH30J1, OCH30MHAsI KUCIIOTA.

11. OnummTe MeXaHU3M HUTPOBAHUS BOJHOW a30THOM KHUCIOTOW. UeM OTIMYaeTCsi OH OT MEXaHU3Ma
HUTPOBAHUS BOJHON a30THOM KMCJIOTOM B MPUCYTCTBUU COJIEH PTYTH?

12. Kakue coequHEeHUs BCTYNAIOT B PEAKIIUI0 HUTPO3UPOBAHUS ?

13. Yto sBAsIETCS peareHTOM HUTPO3UPOBaHUS?

14. KakoB MexaHHU3M peaKd HUTPO3UPOBAHUS?

15. Yro obOpaszyeTcst mpu HOTPO3UpOBaHUHU 3-HadTona?

16. Kakoe coennHeHne oOpa3yercs mpu HUTpo3upoBaHuu N,N- nuMeTrIanuiInHa?

Tewma 4. 'anorennpoBaHue

1. K xakoMy TUIly XMMMUYECKHUX PEAKIUI OTHOCSTCS pEaKLUU TaJIOTEHUPOBAHUS apOMATUUYECKUX
COEeTMHEHUN?

2. Kakue coeMHEHUs NCIIOIB3YIOTCS B KAUECTBE ar€HTOB raJlOr€HUPOBAaHUA?
3. KakoB MeXaHH3M XJIOPUPOBAHUS APOMATHUYECKUX COCTMHEHUN B SAPO?

4. Kakue coeMHEHUs UCTIOIb3YIOTCS B KAYECTBE KaTaJIn3aTOpPOB MPHU XJIOPUPOBAaHUH B s11po? B uem
3aKJII0YAETCsl pOJIb KaTaJIn3aTopa B JAHHOM Ipolecce?

5. KakoB MexaHM3M XJIOpUPOBaHHUs B OOKOBYIO 1eTb? PaccMOTpUTe METOIBI MOTyYEHUs paIKajoB.

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

7. Yto oOpazyeTcst mpH XJIOpUPOBaHUH (EeHOJIa XJIOPUCTBIM CYIb(ypriiom?

8. Kakoe coennnenune o0pas3yeTcs mpu XJIOpUpOBaHUU (eHola XJIopom?

9. KakuM mmyTeM MOXKHO MOJIYUYUTh ““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?
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3. C xako# 1eJbio BBOAUTCS B PEAKLIMOHHYIO MACCy 3JIEKTPOIUT B MPOIIECCE BOCCTAHOBIICHUS
HUTPOCOEINHEHNUN KeIe30M?

4. Kakoif MeTo/1 BOCCTAHOBJICHUS SIBJISCTCS HANOOJIee PallMOHATIBHBIM MTPH MOTYYSHUN aHUIMHA?

5. B ueM cymHOCTh BOCCTAHOBJICHHSI HUTPOOESH30J1a IIMHKOM B T1iesiouHoi cpene? Kakoe oOpasyercs
coenuHeHue?

6. Kakoe BrnusiHue OKa3bIBa€T MUHEPAILHO-KHUCIAS Cpefia MPU BOCCTAHOBICHUH HUTPOOEH30J1a MeTaIaMu?
7. Kak KOHTpOJIMpYETCs POLIECC BOCCTAHOBJIEHUS apOMaTHUECKUX HUTPOCOEINHEHUI?

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

9. Kakoe coenunenne oOpasyeTcs pu BOCCTAHOBICHUH M-IUHUTPOOEH301a Cynbduaom HaTpus?

10. Kakue kaTanu3aTtopbl HCTIOIB3YIOTCS MPYU BOCCTAHOBIICHUH HUTPOCOCIMHEHHI B TapoBOi daze?

Tema 6. 3amemnienue cyab(OrpynIbl U rajJoreHOB
1. K xakoMy THITy peakiiuii OTHOCUTCS peaKIys IETOYHOTO TUIABJICHHUS apOMaTHUECKUX CyTb()OoKucIor?
2. KakoB MEXaHU3M PEAKIHH IIEJIOYHOTO TUIaBICHUA?

3. Kakue coeqHEHUS UCTIOJIb3YIOTCS B KAUECTBE MUHEPAIbHBIX PEAreHTOB B PEAKIIMX LIEJI0YHOTO
IJIaBJIEHUA?

4. HazoBuTe U oXapakTepusyiTe crocoObl MPOBEICHUS PEAKITUH MIEITOYHOTO IUIABICHHUS apOMaTHIECKIX
CYJIb()OKHCTIOT.

5. Kakoe BrnusiHHE OKa3bIBAIOT 3aMECTUTEIH HA MTOJBUKHOCTD CYTb(OTPYI B YCIOBHUSIX PEAKITHH
LIEJIOYHOTO TUIABJIEHUS?

6. Kak 3aBUCHUT KOHIICHTpAIUS IIETOYHOTO areHTa OT CIoco0a MPOBECHUS PEAKIIHH MIEJIOYHOTO
IJIaBJIEHUA?

7. Kakue TpeOGoBaHUS MPEABSBISIOTCS K CYIb(OKUCIOTaM MPU IPOBEACHUN PEAKITUU IEJTOTHOTO
IJIaBJIEHUA?

8. KaK BBIACTIAIOTCS FI/II[pOKCI/ICOeI[I/IHeHI/IH HpI/I HpOBeI[eHI/II/I peaKI_[I/II/I ICJIOYHOTO IIJIaBJICHUSA OTKpBITbIM
criocobom?

9. Yto obpazyercs MpH MIEIOYHOM IIABICHUH 0-aHTPAXUHOHCYIIB()OKUCIOTHI TP UCTIONb30BAaHUH
TUIPOKCH]IA HAaTpuUs9

10. Kako#i mpoayKkT oOpa3yeTcst Ipu MIeTOYHOM TUTaBICHUU M-0SH30IANCYIb(HOKUCITOTHI?

11. K kakomy TUIy peakiiii OTHOCUTCS pEeaKIMs 3aMEIIECHUS rajloreHa B apOMaTHYECKUX
rajoreHnporu3BOAHBIX ?

12. Ha xakue 3aMeCTUTEIN MOXKET 3aMEHATHCS TAJIOTEH B apOMaTHYECKUX TAJIOT€H-TTPOU3BOIHBIX ?
13. Kakue (akTopsl BIUSIOT HAa TOABMKHOCTH aTOMOB TaJIOT€Ha B raJIOTeHIIPOU3BOIHBIX ?

14. B xakux ciyyasx Mpu 3aMeHe rajioreHa NpuMeHstoTcs karanu3atopbl? Kakue coennHenus
UCIIONIB3YIOTCS B IaHHOM CJIy4yae B KaueCTBE KaTaJlu3aTopoB?

15. Kak BIMsIOT Ha OJBH>KHOCTD TFaJIOTE€HOB PA3JIMYHBIE 3aMECTUTENIH U IIoYeMy ?
16. OnumunTe MeXaHU3M HEKaTaIMTUHIECKOrO OOMEHa rajioreHa.
17. KakoB MexaHMU3M OOMEHa rajjoreHa MmpH UCTOIb30BaHUH KaTaJIu3aTopoB?

18. IIpu KakuX YCIOBUSIX MPOUCXOIUT OOMEH XJIOpa Ha aMUHOTPYIIITY B XJIOpOEH30I1e, 0-XJI0pHa(dTaINHE,
0-XJIOpAaHTPaXUHOHE?

Tema 7. B3auMHble IpeBpaIlICHUSI AMUHO- U THUJIPOKCUCOECTUHEHU I

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

2. B yem 3akirodaeTcs IpeUMYIIECTBO BBEEHHUS AMUHOTPYIIIIBI IOCPEACTBOM 3a-MEHbBI THAPOKCUTPYIIIIBI
1, HA00OPOT, BBEIEHUE I'MIPOKCUTPYIIIBI IIOCPEICTBOM 3aMEHBl aMHHOTPYIIIIHI?

3. Kakue coennHeHNs CKIOHHBI BCTYNATh B MMOJ00OHOTO pojia MpeBpaIieHus?
4. Kakum 00pa3oM OCYIIECTBISETCS 3aMeHa aMUHOTPYTIBI HA THAPOKCUTPYIITY ?
5. OOBsICHUTE MEXaHU3M KaTaJIUTUYECKOTO JACHCTBUS COJIEH CEpHUCTOM KUCIOTHI PU THAPOIN3E aMUHOB.

6. Harmumure mocnenoBaTeibHOCTh XUMHYECKUX TPEBpAIIeHU HAQTHOHOBON KUCIIOTHI B KHCIIOTY
Heswib-Buntepa (a-nadton-4-cynbporuciory).
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7. Kak 3TOT ponecc oCcyIecTBIsAETCs. Ha IPAKTUKE?

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

9. Kakoe 3HaueHNEe UMEIOT COJIU CEPHUCTON KUCIIOThHI TP aMUHUPOBAHUHU THAPOKCUCOETUHECHHI?

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

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

12. Kak ocyiecTBisieTcs: Ha MPaKTUKE MPOoIecC aMHHUPOBAHUS THAPOKCUCOCAMHEHUH 0€3 MPUMEHEHUs
KaTajau3aropa U ¢ IPUMEHEHUEM B KaUECTBE KaTajau3aropa CoJiel CEpHUCTOU KMCIOTHI?

13. HanuimuTe cxeMy XUMUYECKHUX TPEBPAIICHU M HA30BUTE TEXHOJIOTUYECKUE CTAJUU B IPOU3BOJCTBE
N-xucnoter (2,5-aMuHOHAPTON-7-CyTb(OKUCITOTHI).

14. Hanumute cxeMy XUMUYECKHX TPEBPAIICHUI 1 HA30BUTE TEXHOJIOTUYECKHE CTAIUU B IIPOU3BOICTBE
I'amma-kucaoTsl (2,8-aMuHOHA(TON-6-CyTb(POKUCITOTHI).

15. Byuem ocobGeHHOCTh aMUHHMpOBaHUs XuHU3apuHa (1,4-nuruapoxkcuanTpa-xuHona)? Hamummre cxemy
XUMHMUYECKUX IPEBpaLICHUN TosTydeHus 1,4-1naMuHOaHTpaXMHOHA W3 XMHU3apHHA.

Tema 8. ANKUITMPOBAaHKE U allUJIMPOBAHUE
1. K xakoMy TUIly XMMHUYECKHX PEAKLUI OTHOCUTCS peaKLUs aIKUINPOBaHUs?
2. Kakue coeTMHEeHMs BCTYIAIOT B PEAKIIUIO aTKHIMPOBAHUS?
3. Kakue BelecTBa UCIONb3YIOTCS B KAUECTBE AJIKMIIMPYIOLINX areHTOB?
4. B yeM 3aKJIIOYAETCs POJIb MUHEPATbHOW KUCIOTHI MPU AJIKUIMPOBAHUU apOMa-
TUYECKHUX AMUHOB CIMpTaMu?
5. Ilpu KakuX yclIOBUSIX MPOTEKAET ANKWINPOBAHUE apOMATUYECKUX aMHUHOB CITUP-TaMu?
6. Kakue anknianpyromme areHTbl UCIIOJIb3YIOTCS IPU aJIKUIMPOBAaHUM apOMaTHyYe-CKUX aMUHOB B IIapOBOM
dbaze?
7. Harumure ypaBHEHUE pEaKIUK U MPUBEANUTE YCIOBUS MOMyYeHHs (DEHWITIMIIMHA U3 aHUIIMHA.

8. Kakue coennHeHHsI MOTy4YaroTCs PU B3aUMOICHCTBUH aHWJIMHA C OKHCHIO ATHJICHA MPU TEMIIEpaType 10
100 °C u BpI1IE 100 °C?

9. B kakux cily4asix B peaKkIiH aJKUIUPOBAHUS UCTIOIb3YIOTCS CI0XKHBIEC 3PUPHI CEPHON U
apoMaTU4YeCKUX CYIb(OKUCIOT B KAYECTBE ANKWIUPYIOIIUX areHTOB?

10. Kakue coennHeHHs CTIOCOOHBI K PEaKIUK alluIInPOBAHUS ?
11. Kakue coeaHEeHNs BBICTYIIAIOT B POJIM ALlMUIMPYIOIIUX areHTOB?
12. Kakue ¢hakTopsl BIUSIOT Ha PEAKIIMOHHYIO CTIOCOOHOCTH aIlMJIMPYIOIEro pea-reura’?

13. Kak pacronoxeHbl B OPsKE BO3pACTAHUs PEaKIIMOHHON CIIOCOOHOCTH B peak-IHsIX alluINpOBAHUS
OeH30iHast KUCIIOTA U €€ IPOU3BOHbIE?

14. KakoB MEXaHM3M peaklUy aluINPOBAHUS?
15. Kakum 00pazoM BIHUSIOT 3aMECTUTEIN B apOMaTHYECKOM aMUHE Ha CKOPOCTh PEaKIUH alliIMPOBaHNUs?

16. Kakyto poss UrpaetT MUHEpaibHasi KHCIO0Ta MPH alMJIMPOBAaHUH aPOMATHUYECKUX aMUHOB YKCYCHBIM
aHrugpuIoM?

Tema 9. Peakiiuu oKHCIICHUS
. Kakue xumnueckue PCaKU HA3bIBAIOTCA PCAKIIUAMU OKHCIIEHUA?
. Kakue BemecTBa UCMOIB3YIOTCSI B KAUECTBE OKUCITUTECH?
. HazoBure CHOCOGBI MOJIYy4YCHHUA apOMAaTUYCCKUX aJIbJACTHIOB. Hamummre XUMHU3M 3THX MpOoLCCCOB.
. Kakumu criocobaMu MOXHO MoTydaTh KapOOHOBBIE KUCIIOTHI, HCTIONIb3YS PEAKIIHIO OKHCIECHUS?
. [IpuBeiuTe MEXaHU3M OKHCIICHHUSI METHIIAPEHOB B XKUAKOH (pa3ze KUCIOPOAOM BO3AyXa.
. Kakue karanuzaTopbl UCIONB3YIOTCS MPH MOIYYEHUHU KapOOHOBBIX KUCIOT?

~N N L W

. Hannmmwmre peakuuu nonyueHus peHona u Apyrux OKCUCOETMHEHUI METOOM OKUCIIEHUS! OOKOBBIX
TPyl aPOMaTHYECKUX COCAUHEHUM.
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4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIUIUTHHE MPOBOAUTCS B hOopMe dK3aMeHa

Tunosblie Bonpockl 3xk3amena (I1K-3)

1. Peakuuy KOHJIEHCALIMU C UCIIOJIB30BaHUEM XJIopHaa antoMuHus (C-aJKkuaupoBaHUE U
C-amunupoBanue). Mexannusmsl peakiuil. [TpuMepsl nomydeHns NpakTUUECKH BaKHBIX COETUHEHU.

2. Peakuiuy OKHCJIEHMSI ¢ UBMEHEHUEM YITIEPOIHOTIO cKeneTa. [lonydeHne ruipo- KCUCOEAMHEHUH,
KapOOHOBBIX KHCIIOT.

3. 3amemenue xyopa (6poma) Ha aMHHO- U apUIIaMUHOTpyMIbl. Karanutuyeckue v HeKaTaaIuTUIeCKUe
npoueccol. MexaHU3Mbl peakiui.

Tunosble 3aganusa s 3k3amena (I1IK-3)
Tumnossle BOIIPOCHI JIs1 OITpOCa

1. K kakoMy TUITy XUMHYECKUX PEAKIHI OTHOCITCA PEAKIIUH NPEBPaIECHUS THIPOKCUCOECTUHEHUH B
aMUHBI U aMUHOB B THIPOKCUCOEANHEHUS?

2. K kakoMy THIy XUMHUYECKUX PEaKIIMil OTHOCUTCS pEeaKLMs aTKHIMPOBAHUS?
3. Kakue BelecTBa UCONb3YIOTCS B KAYECTBE OKUCIUTENEH?

TunoBble BOIPOCH! AJIs OTYETA 110 TaOOPaTOPHBIM padoTam

1. CocraBbTe TEXHOJIOTHUECKYIO CXEMY BOCCTAaHOBJICHHSI HUTPOOEH30J1a 10 aHUJIMHA BOJOPOJIOM
KaTaIUTUYECKUM METOIOM.

2. Kak ocymiecTBisieTcsl Ha MPaKTUKE MPOLIECC AMUHUPOBAHUS THIPOKCUCOEAMHEHUN 0e3 MpUMEHEHUS
KaTrajau3aropa U ¢ IPUMEHEHUEM B KQU€CTBE KaTajau3aropa CoJIe CEpHUCTON KUCIOTHI?

3. Kakum 00pa3oM MpOBOJAT aHATIN3 CMECH alIKIJIMPOBAaHHBIX aMUHOB? [IpeiokuTe cxemy aHanmsa
CMecCH, cocTosme n3 anuiauHa, N-3Tmi- 1 N,N-II- STHIaHMINHA.

TunoBoit BapuaHT KOHTPOJIBLHOU pabOTHI

1. CynbdupoBanue. 3HaueHHE BBEICHUSI CYJIb(POrpymIbl B apoMaTuieckoe sapo. Cynbdupyromue
peareHThl. BiusiHue pa3nuyHbix pakTOpoB HA MPOLECC CYAb(OUPOBAHUS.

2. Metonpl ¥ pueMbl BEJICHHUS MTPOIIeCcca MISJIOYHOTO TUTABJICHHUSI ApOMAaTHUECKUX CYJIb(OKHUCIIOT.
Brinenenue rumpokcucoennHeHnA. TeXHOIOTHS MOdydeHus 2-HadToa.

3. [Ipennoxure cnocoObl MoMyueHus N-QpeHuwIeHAnaMiHa U3 OeH3051a U JTalTe CPaBHUTEIBHYIO
XapaKTEePUCTUKY 3TUX CIIOCOOOB.

4. PaccuuTaiiTe HEOOXOAMMOE KOJIMYECTBO pEeareHTOB JJIsl mpurotoBiaeHus 500 KT HUTpPYIOMEH CMeCH
coctaBa: 27 % a30THOU KUCIOTHL, 60 % cepHOl KUCIOTHI U 13 % BOABI M3 MeNlaH)ka, CEPHOU KUCIIOTHI U
BOJIBI.

5. OnummTe HeNMpephIBHBIHN MPOIECC XJIOPUPOBAHHSI OSH30I1a C LIEIbIO MOMYyYeHHs XJIOpOeH30I1a

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Orenxka T — Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYKCHHSI pe3YJIBTaTa)

[K-3 CriocoOeH caMOCTOSITENIBHO TPOBOIUTh XUMHUYECKHH 3KCTIEPUMEHT

«OTIMYHO» M0 CHUHTE3y W aHajdu3y BEIIECTB U WCCIEAOBAHUIO XHMHUYECKHX

(85 - 100 6anoB) peakuuMid ¢ HCIOJIb30BAHUEM COBPEMEHHOTO OOOpYIOBAaHUS W

COOITIOZICHHEM TEXHUKH 0€30MacHOCTH

[K-3 CrocobeH ¢ HeOONBIION TOMOIIBI0 MPOBOAMTH XUMHYECKUH

(7O«_X§506I:§§0B) AKCIEPUMEHT IO CHHTE3y W aHallu3y BEIIECTB M HCCIICJOBAHUIO
XMMHUYECKUX PEaKIUi U COOMIONEHNEM TEXHUKU 0€30MacHOCTH
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I1K-3 [TpoBOAWTE XMUMHYCCKUI OSKCIEPUMEHT [0 CHHTE3y M aHaJIHU3y
«YIOBJIETBOPUTENLHOY BCIICCTB M HCCICIOBAHUIO XUMHUCCKHUX PEAKIMHA TOJBKO C
(50 - 69 6amoB) MOMOIIBIO TIPETo/iaBaTeliss, B OCHOBHOM COOIIOmas BCe MpaBHIa

TEXHUKHA 0€3001aCHOCTH

IK-3 He MoxeT camMOCTOATENBHO NMPOBOAUTH XUMUYECKUN IKCIEPUMEHT
[I0 CHHTE3y U aHAIU3y BELIECTB M MCCICAOBAHUIO XUMUYECKUX
peakiuii ¢  HCIOJNB30BAaHUEM COBPEMEHHOTO  00OpYIOBaHUS.
JlomyckaeT HapylleHHEe METONUKH IIPOBEICHHUs HKCIIEPUMEHTa U
TEXHUKU 0€30IaCHOCTH

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTBCS
conepkanreM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaImoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJbI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccroHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JTUCLUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOXOAUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekauu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JICKIIMOHHOM 3aHSATHM Marepuajg M JONOJHHUTh €ro € Y4YeTOM PEKOMEHOBAHHOW JIOMOJIHUTEIBHOM
JUTEPATYPHI;

- TIPYU CAMOCTOATEILHOM U3YYEHHU TE€OPETUYECKOU TEMBI CAENaTh KOHCIEKT, UCIOb3YysI PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
MCTOYHUKOB M JIUTEPATYPhI IO TEMATHKE JCKIIHA.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.



22
B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1a1iuu Mo NOATOTOBKE K OTAENIbHBIM 33JaHUSM TEKYIIETO KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTUKa U3JI0KEHUS MaTepuaa,

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCIIOJIb30BaHNUE JIOMOJHUTENILHOTO MaTepurara;

- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBII Ompoc MOXET COMPOBOXKAATHCA MpE3eHTAlMei, KOTopas MOATOTaBIMBAECTCS IO OAHOMY U3
BOIPOCOB MPAKTUUYECKOTo 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxoIuMo oOpaIaTe BHUMaHKUE
Ha TaKue MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Cobaukuna T. H., IlerpoBa E. C., bapanosa 0. b., Annpeesa I. B., Kynpuna H. B. Xumuueckas
TEXHOJIOTHSI OPTaHMYECKUX BEIIECTB : yueOHoe nmocodue. - Kazanb: KazaHckuii HaydHO-MCCIIeI0BATEIbCKUN
texHonmornueckuii yausepcuteT (KHUTY), 2018. - 80 c. - Tekcr : anexrponnsii / IBC « YHUBEpCUTETCKAS
oubmmoreka onnaiin» [cait]. - URL: http://biblioclub.ru/index.php?page=book&id=500955
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6.2 JlononHUTENbHAS JIUTEPATYpA!
1. Cuntoruna C.E. Opranudeckuii cuntes. - Tam6oB: [M3a-Bo TI'Y], 2009. - 1 anexrpon. ont. auck (CD).

2. Cybouea M. 1O., OpexoB B. C., bpsukua K. B., JlertsapeB A. A. Xumuyeckas TEXHOJOTHS
OpraHWYECKHX BEIIECTB : ydeOHOoe mocoome, 1. - TamOoB: TaMOOBCKHMII TOCYTapCTBEHHBIH TEXHHUUECKUN
yuuBepcuter (TI'TY), 2012. - 173 c. - Teker : snexkrponssii // OBC «YHuBepcurerckas OubOmmorexa
onnaiiny» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=277676

3. Kauanosa T. H., I'apuesa @. P., 'aBpusioB B. ., boukoBa C. A. XuMuueckast TEXHOJIOTHSI OpraHUYECKHUX
BemecTB : ydeOHoe mocobme. - Kazanb: KazaHCkuii HaydyHO-MCCIIEIOBATEIbCKUN TEXHOJIOTHYECKHUI

yuuBepcuter (KHUTY), 2008. - 139 c. - Teker : snekrponHbiii / DbC «YHUBEpcUTETCKasi OMOIMOTEKa
onnaiiny» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=258996

6.3 VHbIe NCTOUHMKMU:

1. UuTepHeT-sHUMKIONEAUN - http://www.rubicon.com/

2. XuMuveckas SHIUKJIONEIUs Ha caiTe « XUMUK.py» - http://www.xumuk.ru/encyklopedia/

3. OBC «Znanium.com» - http://www.znanium.com/index.php?item=main

4. yueOHBIC MaTepHaIbl Ha caiiTe XuMudeckoro (axkyiasrera MI'Y - http://www.chem.msu.su/rus/chemistry
5. DnekrpoHHast OMOIMOTEKa y4eOHUKOB 715 By30B - http://4du.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obecrnieucHue: y‘-Ie6HI>Ie AyIuTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOIHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00ecTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. VYHuBepcurerckass  OuwbOnmoTeka  OHJIAMH:  DIMEKTpOHHO-OMOmmMoTeunas cucrema. —  URL:
https://biblioclub.ru

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

3. Hayunas osnexktponHas OubOmuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:

https://www.monographies.ru
4. FOpaiit: anexTpoHHO-Onbmuoreunas cuctema. — URL: https://urait.ru
5. Hudposoii obpazoBarenpHbIin pecypc IPR SMART. — URL: http://www.iprbookshop.ru



24
JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



