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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:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- TEXHOJIOTUYECKUH

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
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHbIe (opMHupOBaHHS TPYIOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
- ATlpoBenenue [1K-3 Cnocoben npumMeHsTh |[[puMeHseT OCHOBHbIE CHHTETHUECKUE M aHAIUTHYECKUE

HayYHO-UCCIICI0BATEIBCKIX
M OTBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTACTBHBIM
paszenaM TeMbI

- A/02.5 OcymiecTBrenue
BBITMOJTHCHUS
IKCTIIEPUMEHTOB H
oopmIIeHHS Pe3yIBTaTOR
WCCIIEIOBAaHUN U
pa3paboTok

METOBI 0€30I1aCHOTO
00paIICHUS ¢ XUMUYCCKUMU
MarepuagaMi C y4eTOM UX
(U3UUCCKUX U XUMHUECKUX
CBOMCTB

METOJBI

MOJIy4YCHUA W HCCICAOBAHHA OPraHUYCCKUX

BEILIECTB U peakuil

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-3 CrnocobeH npUMEHSTh METOABl OE€30MacCHOT0 OOpaIlleHUs C XUMHUYECKHUMHU
MaTepualaMH ¢ y9eTOM UX (PU3UYIECKUX U XUMHYCCKUX CBOWCTB

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIpENETAIONINX us
MEXIUCUUIUIMHAPHBIE | Oynag
CBSI3H (cemect
p)
316
1 |Heopranuueckuii
CUHTE3
2 |Opranudeckuit +
CUHTE3




3 [Texnomornueckast +
MpaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuunnuHa «XUMHYECKass TEXHOJOTHS OPraHMYECKHX BELIECTB» OTHOCHUTCS K 4acTH, (OpMHpyeMOoun
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto noarotosku 04.03.01

- XUMHUsI.

I[I/ICI_[I/IHHI/IHE[ «XUMHYECKasT TEXHOJIOTHS OpPraHn4YCCKUX BCIICCTB» U3Yy4YacCTCAd B 7 CCMCCTPC.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.

Ounas: 4 3.e.
Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 96
Jlexuuu (Jlexummn) 48
[Tpaktuueckue (IIpakr. pab.) 48
CamocrostenbHas pabota (CP) 12
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | @opMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
7 cemecTp
1 CrIpbe u o01IHe Ompoc;
METOZBI MONYIeRHS |, | 4 | naboparopHas
OpraHUYeCKHUX pabora
BELIECTB
2 CynbsupoBanue Ompoc;
OpraHUYeCKHUX 4 | 4 1 nabopaTtopHas
COEIMHEHNI pabora
3 HutpoBanue n Omnpoc;
HUTPO3UPOBAHUE 4l 4|1 naboparopHas
OpPraHUYECKHUX pabota
COCIMHEHUI
4 I'anorenupoBaHue Omnpoc;
6 | 6 |1 naboparopHas
pabora
5 BoccranoBnenue Omnpoc;
HUTPO- U nabopaTtopHas
HUTpO30COoearHEeHH | 6 [ 6 | 2 pabora;
178 KonTtponbHas
pabora




6 3amenieHue Ormpoc;
Cynb(orpynisl 1 6 | 6 1 naboparopHas
rajioreHoB pabora

7 B3aumublie Omnpoc
MIpeBpaLCHUS
aMUHO- U 6 | 6 | 2
TUJIPOKCUCOETUHEH
nui

8 AJIKUITUPOBaHUE U Omnpoc;
aIUIMpPOBaHNE 6 | 6 1 nabopaTtopHas

pabora
9 Peakiuu okucnenus Ormpoc;
naboparopHas

6 | 6 | 2 pabora;
KontponbpHas

pabora

Tema 1. Cpipbe u 001IHe MeTOABI MOJTyuYeHHus1 opranndeckux Bemects (I1K-3)

Jlekumus.
OCHOBHbIE ~ HMCTOYHUKHA  YIJIEBOJOPOJHOTO CBHIphS M  TpeOOBaHUS, TMpEABABISEMBIE K  HEMY.
HedrenepepaboTka kak cbipbeBas 0a3a MONYYEHHS OCHOBHBIX HCXOAHBIX BEHIECTB ISl OPraHHMYECKOTO
CUHTE3A.
OCHOBHBIE XMMHYECKHUE TMPOIECChl, MCMIOIb3yEMble B OpPraHUYECKOM CHHTE3€ (TaIOTeHHpPOBAHUE,
cynb(upoBaHHe, HHUTPOBAHWE, HHUTPO3UPOBAHUE, OKHUCJICHHE, BOCCTAHOBJIICHHE, THUAPUPOBAHUE,
JNErUIpUpOBaHUE, AJIKIIIMPOBAHUE, apWIIMPOBAHUE, TUPOIN3, THApaTalus, JeTuparalus,
sTepuduKanys, alIMpOBaHNe, KOHACHCALMS MO THIPOKCUIBHBIM TPYIIIaM, CUHTE3bl HA OCHOBE OKCHJIa
yIiepona).

IIpakTn4yeckoe 3ansATHE.
Bakueiime mpoayKThl OpraHU4YeCcKOro CHHTE3a 1 0071acTu ux npuMeHeHus. OObeMbI POU3BOJICTBA
BaXHEHININX XUMUYECKUX BellecTB B Poccun u 3a pyOe:koM, IEpCIIeKTUBEI pACIIMPEHUs UX TPOU3BOACTBA U
MIPUMEHEHHUS. DKOJIOTUYECKHUE ACTIEKThI MPOU3BOACTBA OCHOBHBIX TPOAYKTOB OPraHUUYECKOrO CUHTE3A,
XMMHU3aUUU He(PTAHOW U ra30BOM MPOMBIIIUIEHHOCTH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. HazoBuTe MCTOYHUKH IPUPOJHOTO MHOTOTOHHAKHOTO CHIPbsI 1151 IPOMBIIIUIEHHOCTH OCHOBHOI'O
OpPraHUYECKOro U HePTEXUMUYECKOTO CUHTE3a.
2. Ilepeuncnure OCHOBHBIE TEHACHIIUU PA3BUTHS OTPACIIA OPraHUYECKOTO CUHTE3A.

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

Jlekumus.
Ilenu BBenmeHust cynb(Orpymnmsl B opraHudeckue coeanHeHus. OOmas cxema mpoiecca CylnbQUpOBaHUS.
Cynbdupytomniye areHTbl. Mexanu3M peakuuu cyibpupoBanus. BiusHue pa3nudyabix GakTopoB Ha IPOIECC
cynbhupoBaHus (KOHIIEHTPAIIUS KUCJIOTHI, TEMIIEpaTypa, BPeMs PEaKIlui).
3HaueHue KOHLEHTPAILMH OTPAOOTaHHOM KUCIOTHI («m-CynbpupoBanus»). CynbhrupoBaHue B IPUCYTCTBUH
katanu3aropoB. OCHOBHEIE CTIOCOOBI CyTb(hHUPOBAHUS.

IIpakTH4eckoe 3aHATHE.

CynbsupoBanue B )uakon (aze cepHoit Kuciaotoit wim oneymoM. CynbdupoBanue raz000pa3HbIM CEPHBIM
aaruapuaoM. CynbdupoBaHue B mapax, TEXHOJIOTHYSCKUE W IKOHOMHUYECKHE TIPEUMYIIIECTBA ITOTO METO/A.
CynbdupoBaHre aMUHOB METOIOM «3alleKaHMs». MEeTObI BBIICICHUS CYIb(OKHUCIOT: BhICATHBAaHUE,
n3BecTKkoBaHUe. PazneneHne n3oMepHbIX Cynb(okucioT. Cynb(hupoBaHHe BAXKHEHIIINX apOMAaTHIECKUX
COCIMHEHUIT: OEH30I1a, TOITyoJla, HUTPOOEH30M1a, aHWIINHA, HAaTaJIMHA U €T0 TPOU3BOIHBIX, aHTPAXUHOH

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. OxapakrepusyiiTe CBOWCTBA aJKUII CYJIb(OHATOB.



2. [lepeuncnurte MeToAbI Cyab(GUPOBaHUS OEH30M1a, JaiiTe UM KPATKyIO XapaKTePUCTHUKY.

3. VYkaxuTe JOCTOMHCTBA U HEJOCTATKU aJKuiapmicyiab(onaroB. Kak 3aBUCAT MOBEPXHOCTHO-aKTHBHBIC
CBOWMCTBA JAHHBIX COCIMHEHUN OT UX CTPOCHUA?

4. YKaXuTe OCHOBHBIC 3aKOHOMEPHOCTH PEaKIUii CYIb(OXIOPUPOBAHUS U Cylib(pookucienus. [Ipusenure
MEXaHHU3M pPEeaKIui

Tema 3. HutpoBanue u HUTpo3upoBaHue opranndeckux coequHenuii (IIK-3)
Jlexknus.

OOmre cBeieHUs M CXeMa Ipolecca HUTpoBaHus. Hutpyromume areHTsl. MeXaHu3M peakiii HUTPOBAHHUS.
Bnusiaue pa3nuyHbIX (PAKTOpOB HA MPOLECC HUTPOBAaHUS (TEMIIEpaTypa, BpeMsl PpEakluH, XapakTep
cyOcTpara, XapakTep HUTpPYIOIIEro areHTa, Kartaiu3aTopbl). COOTHOLIEHHE pPEareHTOB B pPEaKLUu
HutpoBaHus. [To6ounble nmpoueccsl npu HUTpoBaHUH. HutpoBanue yrieBoqoponoB. CriocoOsl pas3aesneHust
M30MEPHBIX HUTPOCOEIUHEHUN U UX O4YUCTKAa. HuTpoBaHME XIIOPIPOM3BOAHBIX U pa3leiieHUE IPONYKTOB
peakiuu. HutpoBanue amuuoB. HuTpoBanue Cynb(OKHCIOT ¥ BBIACICHHE HHUTPOCYIb(POKHUCIIOT.
TexHomorus KpUCTaNIn3aluu, pa3srOHKA U OYUCTKU HUTPOCOEIUHEHUN.

IIpakTH4Yeckoe 3aHATHE.

OcHoBHble ciocoObl HUTpoBaHUs. [lonyueHne IMHUTPOOEH30I1a, HUTPOTOIYOJIOB, AMHUTPOXJIOPOEH3071a,
HUTpOCYIbGOKUCTOT HadTanuHa. HuTpoBaHue BOAHON a30THOM KHUCIOTOM MUpEeHa, 3(OUPOB THAPOXHUHOHA.
MeTonab! KOHTPOJISI TPOU3BOJCTBA U XapaKTEPUCTHKA MPOAYKTOB. CXxeMa peaKlMi HUTPO3UPOBAHHUSL.
HutposupoBanue peHonoB 1 aMMHOB. MexaHU3M HUTPO3UPOBAHUS BTOPUUHBIX U TPETUUHBIX
KHUPHO-APOMATHUECKUX aMUHOB. XapaKTEPHbIE CBOWCTBA HUTPO30COECTUHEHUI U UX IPUMEHEHHE

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3amanHue s CaMOCTOSTEIbHON paOOTHI.

1. Hanmmure ypaBHEeHUE peaKkIMi HUTPOBaHUs OEH30J1a, IPUBEAUTE TEXHOJOTHYECKUE TapaMeTpbl U
CXEMY.

2. KakoBo mpakTuieckoe 3HaueHue peakifii HUTPO3MPOBaHUS B POMBIIIIEHHOCTH OCHOBHOTO
OpPraHUYEeCKOro U He(hTEXUMUYECKOTO CUHTe3a?

Tema 4. I'anorenupoBanne (ITK-3)
Jlexknus.

lanorenupyrommue areHThl. [anoreHupoBaHue B SAPO U B OOKOBYIO IleTb. MeXaHH3MBI peakIHi
raJIOTeHUPOBAHUS B sIIPO U OOKOBYIO I1eTb. BiusHUe pa3nuuHbIX (JakTOPOB HA MPOIECC rajloreHUPOBAHUS
(Temmeparypa, Karaiau3aTtopbl, OOJdy4deHue). XJIOpPUPOBAaHHE apPOMATHUYECKHUX YIJIEBOJOPOAOB M HUX
MIPOU3BOJHBIX. XJIOpUPOBaHHUE (PEHOIOB 1 aMUHOB.

IIpakTH4eckoe 3aHATHE.

OCHOBHBIE CTaTUH MTPOMBIIITICHHOTO XJIOPUPOBAHHS apPCHOB. TEXHOIOTUYECKHE CXEMBbI XJIOPHPOBAHUS
OeH30J1a ¥ Toyou1a (10 KOJIbIYy U B OOKOBYIO 11€TIh). TpeGoBaHus, IPEIbsBIsICMbIC K araparype.
BpomupoBanue n noguposanue. [lomydeHre GTOPIPOU3BOAHBIX ApOMATHIECCKUX COCIHMHCHUH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. HazHaueHue peakiyii raJJOr€HUPOBAHUS YIIIEBOIOPOIOB.
2. Ha3oBuTE OCHOBHBIE rajlOr€HUPYIOIINE areHThI,
3. Ilo kakoMy MEXaHU3MY MPOTEKAET MPOLIECC XJIOPUPOBAHUS AJTKAHOB?
4. lepeuncnure OCHOBHBIE THITHI PEAKTOPOB KHUIKO(PA3HOTO U Ta30(ha3HOrO XJTIOPHUPOBAHUSI.

5. Harmumure ypaBHEHUS! XUMHUYECKUX PEAKIIMA TaJOTEHUPOBAHMS HEHACKIIICHHBIX COCTUHEHNN (aTKEHOB,
AJIKUHOB).

6. Ilepeuncnure BO3MOKHBIE HAITPABIICHUS XJIOPUPOBAHUS APEHOB, YKAKUTE MEXaHU3MBbI peakiuii. Kakum
00pazoM MOXKHO JOOUTHCS MOyUYEHUS XJIOPOEH3051a ¢ MaKCUMaIbHBIM BBIXO0OM?

7. Harumure ypaBHEHUS peakluid U OXapaKTepU3yHTe CBOMCTBA M MpUMEHEeHHE ¢peoHa-12, ppeona-22,
¢dbpeona-113.

Tema 5. BoccTaHoB/ieHue HUTPO- 1 HUTPo30ocoenuHenui. (IIK-3)



Jlexkuns.

XUMHSI ¥ HAaydHbIE OCHOBBI TPOIIECCOB BOCCTAHOBJICHUS. OCHOBHBIE BOCCTAaHABIMBAIOIINE arcHTHI WU
OCHOBBI TEXHOJIOTHH. XWUMHUS, KaTaIN3 U OCHOBHBIC 3aKOHOMEPHOCTH PEAKIMA TUIPUPOBAHMS a30THUCTHIX
COETMHEHUN.

IIpakTH4Yeckoe 3aHATHE.
CnocoObl BOCCTaHOBJICHHSI apOMAaTHUECKUX HUTPOCOSANHEHUH. beH3uaAMHOBAas TIEperpynImupOBKa.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. HurpoOeH30i1 1 aHWJIMH HE MOTYT KUTIETh TIPH TOW TEMIIEpaTrype, Mpyu KOTOPOH MPOXoauT peakmwms (95 —
98 °C). 3auem npu BOCCTAHOBJICHUH HUTPOOEH30J1a B aHUJIMH MCTIOIB3YETCsl 0OpaTHBIA XOIOAMIBHUK?

2. Kak MOXXHO OTAEIUTh aHWJIUH OT TOJIYOJIa, UCTIOB3YS PA3IMUMs B UX XUMUYECKUX CBOMCTBAX?
3. Kakue MeTo bl IPEeIOCTOPOXKHOCTH CIIEAYET IPUHUMATh IIPU CUHTE3€ aHUINHA?

4. Hamumure ypaBHEHUSI BOCCTAHOBJICHUS M-IUHUTPOOEH301a 10 M-HUTPOAHUJIIMHA C TIOMOIIBIO: a) Na2S,
0) Na2S5. Kakoii coctaB uMeeT moaucyabdu 1, KOTOPbId UCIOJb3YETCs B MPUBEICHHOM BBIIIIE CUHTE3E?

5. CpaBHUTE MEX Iy COO0M CIpaBOYHBIC TAHHBIE O PACTBOPHUMOCTH B BOJIC M-HUTPOAHHIINHA,
M-AMHUTPOOEH30i1a U MpeHmIeHaAnaMiHa. Kak 00bsCHUT YBETMUEHUE PAacCTBOPUMOCTH B BOZE B PAIY
TUHUTPOOEH301 < HUTPOAHWIWH < (DeHWICHIUaMUH?

6. PactBopumocTh M-HUTpOoaHuauHa B Boae npu 100 °C npubnusurensHo B 25 pa3 6onblie, yeM mpu 25
°C. PaccumraiiTe KOIM4YECTBO KHITAIIECH BOJbI, KOTOPOE HEOOXOAUMO JJIsi PACTBOPEHUS BCETO CITIOCOOHOTO
00pa3oBaThCcs B JaHHOM CHHTE3€ M-HUTPOAHUIMHA

Tema 6. 3amemenue cyabgorpynns! u rajoresos (I1IK-3)
Jlexknus.

HykneodunpHoe 3amenienue cynbdorpymnisl. Peaknus menoyHoro miasieHus cyibGokuciaoT. OTKpeITOe U
aBTOKJIAaBHOE IIEJIOYHOE IUIABJICHUE. BhIAeICHUEe THIPOKCUCOSIUHEHUH. 3aMelieHue Cyab(pOorpymnmbl Ha
aAMHUHOTPYIIIY CIUIABJICHUEM CYIb(POKHUCIOT C aMUJIOM HATpusi M Npu JAeHCTBUU ammuaka. OOpaboTka
IIEJIOYHOT0 IUIaBa. Ammaparypa JUis MPOBEICHHUS IPOIECCOB IIEIOYHOrO IUIaBieHus. [Ipon3BoacTBO
¢enomna, pezopuuHa, b-HadTona.

3aMelleHre rajoreHOB Ha THAPOKCH-, AJKOKCH- M aMUHOTPYIIY B apOMaTHMYECKUX U alu(aTudecKux
COeAMHEHUsX. BnusHue npupossl cydcTpara v rajloreHa Ha CKOpOCTh PEaKIIUU 3aMEILCHHS.

IIpakTH4eckoe 3aHATHE.

Mexann3mebl peakiuii (SN1, SN2 u kuHe-3amenienne). Katanu3aTopsl B peakIusax 3aMeIIeHus Xaopa
ruipokcurpynmnoi. IlpuMepsl MPOMBILUIEHHBIX CHHTE30B. 3aMEIIeHHE TaJIOTeHOB B aKTUBUPOBAHHBIX
apUITaOTeHUAAX U FeTePOIMKIMYECKUX COeTUHEHUIX. MeXaHN3M peaKIliH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. Onummre crnocoOsl BbiAeNeHUS GEHOI0B U HA(TOJIOB U3 PEAKIIMOHHOW MacChl MOCIIE OKOHYAHUS
npolecca MeaoyHoro miasineHus. [IpuBeaure ypaBHEHNUs COOTBETCTBYIOLIUX PEaKIUi.

2. [IpuBenuTe XUMUYECKHUE PEAKIIUU U YKAXKUTE YCIOBUS MPOBEACHUS MTpoLiecca MPH MOTyYeHUN
aHTPaxXUHOH- | -CyIb(OKUCIOTH M AHTPAXUHOH-2-CYNIb(DOKUCIIOTHI.

3. [IpuBenuTe XUMHUYECKHE PEAKIIUN U YKAXKHUTE YCIOBUS IPOBEACHUS MTpoliecca MPH MOTyYeHUN
anu3apuHa.

4. TlpuBenute cTpyKTypHBIC (POpMyibl H-KHCIIOTBHI 1 XpOMOTPONIOBOM KUCIOTHI. [IpuBennTe XMMUYECKHE
pEeaKLUy UX MOTyUYEHHUs U YKAKUTE YCIOBHS MPOBEICHUS IEIOYHOTO IJIABICHHUS.

5. HpI/IBeI[I/ITC XUMHYCCKHUE CXEMBI U OITMIIUTE TEXHOJIOIUIO IMMOJTYUCHUA l-aMI/IHO-aHTanI/IHOHa n
1 -METUJIIAMUHOAHTPaxXHOHA.

Tema 7. B3aumHble npeBpalieHus aMHHO- U ruapokcucoenuHennii (IIK-3)
Jlexknus.
OOu1re mpeACcTaBIeHUs O PEAKIMAX THAPOKCHIMPOBAHUS U aMUHUPOBaHU. MeXaHU3M PEaKIHH.
B3anmubIe ipeBpallleHus aMUHO- U TUAPOKCUCOECTMHEHUI. KUCIOTHBIN TUAPOIN3 aMUHOTPYIIIHI.
IIpakTH4eckoe 3aHATHE.
AMUHHUPOBAHUE OKCUCOETMHEHUH aMMHAaKOM WM COJIIMU aMMOHMS. Peakuust byxepepa.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. K kakomMy TUIy peakiuii OTHOCSITCS] B3aUMHBIE ITPEBPALLIEHUS ApOMATUYECKUX aMUHO- U
TUIPOKCUCOCTUHECHHI?
2. Hanuiure cxeMy TayTOMEpPHBIX PEBPALICHUM B CIydyae KETOCHOJIBHON TayTOMEPUU U TayTOMEPUH
€HAaMHUHOBBIX COEIMHEHUH.
3. JIns Kakux psAaoB apOMaTHUECKUX COeIMHEHUI Hanboiee 4acTo UCIIONB3YIOTCS PeaKIMU B3aUMHOTO
MPEeBpaLICHUS] AMUHO- U THIPOKCUCOEAUHEHUH.
4. Hanuiute BO3MOKHBIN MEXaHU3M peakiuu byxepepa.
5. Kakue orpanndenus ajisg npoBeACHUS IpoLiecca B3aMMHOTO MPEBPAIICHUSI aMUHO- U OKCUCOEAMHEHU I
HaKJIaJbIBAET CTPYKTYpa UCXOAHBIX CyOCcTpaTroB?

Tema 8. AnkunupoBanue u anmiauposanue (I1K-3)

Jlekumus.
AJIKUIMPOBAHUE ApOMATUYECKUX COCAUHEHMI. PeareHThl U Karajanu3aTropbl, YCIOBUS U MEXaHU3MbI pEaKIINil
AJKUIUPOBaHMS apeHoB. AnkunupoBanue mo Opuaento-Kpadrey. AnkumnpoBaHie CIUPTaMU U aJIKCHAMH.
AnxunupoBaHue (OpMaIMHOM, MEXaHM3M peakuuu. Peakinus XJIOpMETUIMpPOBaHUS. ALMIHPOBAHHE
apOMaTHYECKHUX YIIIEBOAOPOAOB. KarannsaTopsl M peareHThl peakiuil ainpoBaHus. MexaHu3M peakiuu
aruupoBanus o Opunento-Kpadrey. Mcnons3oBanue peakiuii alluIupOBaHUS ISl TIOTYyYCHUSI KETOHOB,
KapOOHOBBIX  KHCJIOT,  CJOXHBIX  3(HUPOB,  OKCOKHCIOT, TIETEPOLHUKINYECKUX  COCAMHEHUU.
®opmunupoBanne. Peaknuu ["arrepmana-Koxa, Paiimepa-Tumana, Bunbcmaitepa. KapOokcunmmpoBanue
(dheHooB 1o kombity, peakius Konboe-I1Imuara. [Tpumepsl MpOMBITIUICHHBIX CHHTE30B. VX 3HadeHwme.

IIpakTnyeckoe 3ansATHE.
AnxunupoBaHue (EHOIOB U ApOMATUISCKUX AMHHOB TIO KOJIBITY. AJKHUITHPYIOIINAE areHTHI.
N-ankunupoBaHUe aMUHOB. 3aBUCUMOCTh PEaKIIMOHHOMW CITOCOOHOCTH aMUHOB M OT MX CTPOCHUS B
peakuusax ankuiupoBanus. O-amTKUIUpoBaHUE TUAPOKCUTPYIIBI. CpaBHEHHE PEAKITMOHHOMN CIIOCOOHOCTH
apuIaMUHOB U (DEHOJIOB B PEaKIIHIX ATKWIHPOBaHUs. MeXaHU3Mbl peakiuil ankuwinpoBanus. Kputepun
BBIOOpA ATKUITUPYIONIMX areHTOB. AIMIMPOBAHIE aMUHOB M TUAPOKCUCOSAMHEeHMI. KaTanu3aropsl u
peareHThbl peakiuii aripoBanus. Mexann3mel peakiuii. CpaBHEHUE peaKIIMOHHON CIIOCOOHOCTH
apoOMaTUYeCKUX aMHHOB U ()€HOJIOB, CIUPTOB U (DEHOJIOB B PEAKITUSIX AIlMITHPOBAHMSI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IlpuBenuTe MEXaHU3M PEAKIIUNA AITKUITUPOBAHUS.
2. Kakue karanu3aropbl UCIIOJIB3YIOTCS B PEaKLMIX aJKUJIMPOBAHUS U UX POJIb B 3TUX Mpoueccax?
3. [IpuBenuTe TEXHOJIOTHUECKYIO CXeMY >KUIKO(A3HOTO aTKUIMPOBaHUSI O€H30J1a B 3TUIIOEH301I.
4. J1ng npou3BOACTBA KAKUX IIPOAYKTOB MCIIOJIBb3YIOTCA 0-OKMCcH? Hanuimure ypaBHEHUS peaKIUil.

Tema 9. Peakunu oxuciaenus (I1K-3)

Jlexknus.
Peakumu okucnenusi. [IpakTudeckoe 3HAYEHHE TIPOIIECCOB OKHUCIEGHUS H HMX Kilaccuukamms.
OKUCHIUTENbHBIE areHThl W TEXHHUKA 663OHaCHOCTI/I B IIponeccax OKHUCICHUA. 9HepI‘eTI/I‘IeCKa}I
XapaKTepUCTUKa peakuuid okuciaeHus. HaydHble OCHOBBI TMPOLECCOB OKHUCICHUS BO3IYXOM H
MOJICKYJISIDHBIM KM CJIOPOAOM. MexaHu3m nponccCoB roMOrcHHOTO OKHCJICHUA. Kunetnka m karaaus
TOMOI'€CHHOI'O OKUCJICHUA. FeTepOI‘eHHI:II\/'I KaTajin3 MnpouccCoOB OKUCIICHUS. KaTaJII/ISaTOpBI, MEXaHU3M
IrETCPOrCcHHOKATAIIMTUYCCKOTO OKHUCJICHUS. Oxkucaurenu u KaTaJIn3aTopbl NPOLECCOB OKUCIICHUA. OCHOBBI
TCXHOJIOTUN TMMPOLCCCOB OKHUCJICHUA BO3AYXOM W MOJICKYJIAPHBIM KHCJIOPOAOM. OKuciaeHue B )KHI[KOﬁ )41
ra3oBoi (hazax, THUIBI pEaKLIMOHHBIX aIapaToB.
XUMHUSA U TEXHOJIOTHUS mnponecca OKHUCICHUA aJIKaHOB, ITOJYYAaCMbIC ITPOAYKTHI.

IIpakTnyeckoe 3ansATHE.
OxucieHue IIUKIIOAJIKaHOB. HpOI/IBBOIICTBO IUKIIOT€KCAaHOHA 1 aﬂHHHHOBOﬁ KHCJOTHI U3 NUKJIOT'CKCaHa.

OxmucieHne aJKeHOB I10 HAaCbIIICHHOMY aTOMYy YITICpO/1a. HpOI/ISBOlICTBO AKpOJICUHA. HpOI/IBBO)ICTBO OKHUCHU
OTHUJICHA IPAMBIM OKHCJIICHUCM 3TUJICHA. TexHomorus nponccca. OxuciieHre aJKeHOB I10 HCHACBIIICHHOMY
aToOMYy yniiepoaa. TexHOJIOTHST OKUCIICHUS aJIKEHOB.



Oxwucnenue 6eH3ona, HadTaaMHa U aHTpalleHa 110 APOMaTHYECKOMY KoJbIy. OKUceHre OOKOBBIX Ieren
QJIKMJIAPEHOB U TETEPOLUKINUECKUX COSTMHEHNH /10 albJAEeTHI0B U KapOOHOBBIX KHCIOT. [Tomyuenue
HUKOTUHOBOW KHUCJIOThI. MEXaHU3M peakuu OKUcIeHUs KyMoia. OKUCIEHHE cepyCoaepKaINX
COCIUHECHHMN.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. KakoBbI yCIIOBHSI, TEXHOJIOTHUECKHE TTApaMETPhI, @ TAK)KE XUMHU3M IPOIeCCa OKUCICHUS aJTKaHOB?

2. IlpuBenure MeXaHU3M OKUCIIECHUS METaHA.

3. [lepeuncnuTe OKUCIUTENbHbBIE aT€HTHI, IPUMEHSIEMBbIE B Ja0OPATOPHON MPAKTUKE U B IPOMBIIIICHHOCTH.

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

5. Hamumure YPaBHCHUEC U MCXaHU3M PCAKIIUH PAMOI0 OKHUCJICHUSA 3TUJICHA B allCTAJIbACTU. B uem
3aKIIIOYA0OTCA MPCUMYIIICCTBA 3TOT'O METOAA IMOJTYUYCHHUA alCTaJIbACTUA IICPE I[pyrI/IMI/I?

6. Kakue BelecTBa Noiay4aroT IPU OKUCIEHUH AJIKMJIAPOMATHYECKUX COETUHEHUN?

7. [IpuBenuTe MEXaHU3M PEAKIIMH OKHUCIICHHS H30ITPOIMIOEH30J1a B THIPOIIEPEKUCH M PA3JIOKCHHS €€ Ha
(heHoM U aneToH.

8. IlpuBenuTe TEXHOIOTHUECKYIO CXEMY MOIy4eHHs (PeHOoJIa KyMOJIbHBIM METOIOM.

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

10. Kakue mpoayKThl OY4YatOTCs IPYU OKUCIICHUN aJIKEHOB 1O HEHACHIIIEHHOMY aTOMY yryiepoja?

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:

TEeKyIui KOHTposib — 80 6aioB

7 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

Pacrnipenenenre 6aJiioB 10 3aaHMSIM:

No  [HasBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl
1. |Ceipbe u o6mue | Omnpoc 4 o 1 Gammy 3a Ka)1blii BEpHBINA OTBET
METOJIBI
nojydeHus  |nmaboparop 5 Brmmonnenne nabopartopHoit padotel — 1 6am, odhopmienne otyeta 1
OpraHUYECKUX Has 0aJ1, OTBETHI HA JOTONHUTENbHBIE BONPOCH — 3 Oamia (o 1 6amry
BEILIECTB pabora 3a KaKJIBIN TPaBIIIBHBINA OTBET)
2. |Cynbduposanue | Ompoc ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
OpraHrqaeCKuX | jagoparop 5 Beimonaenue naboparopHoit padotsl — 1 6am, opopmienue ordera 1
COE/IMHEHUH Hast 0ay1, OTBETHI Ha JOMOJHHUTEIBHBIC BONPOCH — 3 Gayuia (o 1 Oamty
pabora 3a K@Kl MPaBUIBHBIN OTBET)
3. | HurpoBanue n Omnpoc o 1 Gammy 3a Ka)XIblii BEpHBINA OTBET
HUTPO3UPOBAHU | raGopaTop 5 Brimonuenne maboparoproit pabotsr — 1 6am, opopmienue oTuera |
€ OpraHHiCCKuX Hast 0aJu1, OTBETHI Ha JOMOIHHUTEIBHBIE BOIPOCH — 3 Oaia (mo 1 Gamry
COCAMHCHNH pabora 3a Ka)KIbIi IPaBHIBHBINA OTBET)
4. |Tlamorenmpoman | Ompoc ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
ne naboparop 5 Brimonnenne naboparopHoii pabotsl — 1 6ani, opopmieHue otueTa 1
Has 0aJu1, OTBETHI Ha JIOMOJIHHUTEIbHBIE BOMPOCH — 3 Oamna (mo 1 Gamry
pabora 3a K@Kl MPaBUIBHBIN OTBET)
5. |Boccranosiaenn | Ompoc 4 o 1 Gammy 3a Ka)Iblii BEpHBINA OTBET




€ HATPO-H | yagoparop 5 Brimonnenne maboparopHoii pabotsl — 1 6ani, opopmieHue otueTa 1
HUTPO30COCIMH Hast 0aJu1, OTBETHI Ha JIOMOJIHHUTEIbHBIE BOMPOCH — 3 Oamna (rmo 1 Gamry
CHUH. pabora 3a Ka)K/IbIii IPaBUIIbHBIN OTBET)
Kontpon 10 Pemenne 5 3amau. 2 Gamna - BepHOe peuleHue 3agadu, 1 Oamm —
bHasI JIOTUYECKU BEPHO PELICHUE, COAepxKallee apupMeTUIeCcKyo OLIHOKY,
padora(k 0 6ayIOB — HEBEPHOE PEIICHUE
OHTPOJIBH
blIii cpe3)
6. 3ameleHue Omnpoc o 1 Gammy 3a Ka)Iblii BEpHBINA OTBET
CymbGOrpynnbl | agoparop 5 Brimonaenne maboparopHoii pabotsl — 1 6am, odpopmieHue otyeTa 1
1 raJIoreHOB Hast a1, OTBETHI Ha JIOMOJTHHUTENbHBIE BOIPOCH — 3 Gamna (mo 1 Gammy
pabora 3a KaKJIBIN TPaBIIIBHBINA OTBET)

7. B3anmvnrie Ompoc 4 ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET

HpEBPAILCHUS
aMHHO- U
THIPOKCUCOETH
HEHUI
8. |Anxwmmposanue | Ompoc 4 ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET

" naboparop 5 Brmonnenue naboparopHoii pabotel — 1 6a1, opopmiaeHue oryera 1

AlHIHPOBAHUE Hasl 0aJ1, OTBETHI Ha JIONOJIHUTENBHBIE BONPOCH — 3 Gamna (mo 1 Gamry
pabora 3a KayK/IbIii TIPaBUIIbHBIN OTBET)
9. Peakuun Omnpoc 3 o 1 Gammy 3a Ka)1blii BEpHBINA OTBET
OKHCICHWA | jagoparop 10 Brimonaenne maboparopHoii pabotsl — 1 6am, odpopmieHue otyeTa 1
Hast 0aJu1, OTBETHI Ha JIONOJIHUTEIbHbBIE BONPOCckl — 3 Oaa (o 1 Gamwty
pabora 3a KaKJIBIN TPaBIIIBHBINA OTBET)
KonTpoa 10 Pemenne 5 3amau. 2 Oamna - BepHOe pemieHue 3amadd, | Oamn —
bHast JIOTHYECKU BEPHO pelIeHue, CoiepKaliee apupMeTHIecKyro OnHoKy,
pabdora(k 0 GanyoB — HEBEpHOE pEIICHUE
OHTPOJIBH
blii cpe3)

10. IIpemMuansHbIe OaITHI 10 JlomoTHUTEIbHBIE TIPEMHAIbHBIE OAJIIBI MOTYT OBITh HAuMCIICHBI 3a
BBIIIOJIHCHWE TBOPYECKHX 3aJaHMH Ha BBIOOp CTyIGHTa B
3aBUCHMOCTH OT TE€MBI.

11. |MnauBuayanbHbIC 3aJaHNU, 50 CTYIEHT MOXET IPEJOCTaBHTh BCE 3aJaHUS TEKYILETro KOHTPOIS H

C ITOMOIIBIO KOTOPBIX KOHTPOJIBHBIC CPE3bI
MOXKHO HaOpaTh
TOTIOJTHUTEIILHbIE OalIbI
12. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN

yeTelpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCHUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOAJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pa3oMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounTtpoJsbHnast padora
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Tema 5. BoccTaHOBIEHNE HUTPO- U HUTPO30COECIUHEHU.
Bapuanr 1

1. CynbupoBanue. 3HaueHne BBEJCHUS CyIb(OrpynIbl B apomaruueckoe sapo. Cynbdupyromme
peareHTbl. BnusiHue pa3nu4HbIX (GaKTOPOB Ha TPoLEcC CyIb(OUPOBAHHUS.

2. Metozbl ¥ IPHEMBI BEJICHUS TIPOIIECCa IIEIOYHOTO TUIABICHUS apOMATUYECKUX CYIIb(OKHUCIIOT.
Brinenenue ruznpokcucoeanneHui. Texnomorus nomyyeHus 2-Hagrona.

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

4. PaccumraiiTe He0OOXOAMMOE KOJMUECTBO PEAreHTOB I MpurotoBieHus 500 Kr HUTpYyIOLIeH cMecH
cocraBa: 27 % a3oTHoU kucaoThl, 60 % cepHOli kucaoThl U 13 % BOIBI M3 MENaH)kKa, CEPHOI KUCIIOTHI U
BOJIBL.

5. Onumure HeNpephIBHBIN MPOIECC XJIOPUPOBAHUS OEH30IIa C 1IeIbI0 MOIyUYEeHUs XJIOpOeH30/1a

Bapuant 2

1. CynedpupoBanue HadranuHa u 2-Hadrona. [IpaBuio pazmenienus cynbporpyni B HapTaInHOBOM
kosble. [lonydenue MOHO- U OMHUCYIb(POKUCIOT HapTaNIMHA U 2-HadToA.

2. BoccTaHoBiieHHE HUTPOCOCIMHEHUI pacTBOpaMu Cyab(pHUI0B B LIETOYHOH cpene. B kakux ciaydasx 3TOT
MeTON NpUMEHSIOT? MeXaHn3M BOCCTAaHOBJICHUSI HUTPOCOSAUHEHHH CYIb()UI0OM HATPUSI.

3. Paccunraiite HE0OXOIMMOE KOJIMYECTBO MENIaHXa, CEpHON KUCIIOTHI U BOJBI sl mpurotosienus 200 xr
HUTpYIOLIeH cMecH, coaepaxaiend 35 % a30THON KUCIOTHL, 57 % cepHOM KUCTOTHI U 8 % BOJIBI.

4. Ilpeanoxure cxemy M yCIOBHSI XMMUYECKUX MPEBPAILCHHUH MOTYUYCHUS U3 aHUIIMHA

4,4-(N,N-aumeTnn )-qmuaMuHOAn (e HIITMETaHa.

5. Kaxoe obpa3zyetcs coenunenue, ecnu 18,3 kr 2,4-quaurpoanunusa B 50 1 90 %-ii yKCyCHOM KHUCIOTHI
obpaborarp 32 kr Opoma? B KakuX NpUMEPHO TEMIIEPATYPHBIX YCIOBUSAX CIETYET MPOBOIUTH ITY
peaxiuio? Kak MoykHO ObUTO OBl YCOBEPIIEHCTBOBATH MTPOBEICHUE 3TOM PEAKLUH C HENIbI0 COKPAIICHUS
pacxoma Opoma?

Tema 9. Peakiiuu oKUCIICHUS
Bapuanr 1
1. 3amemienue xjopa (Opoma) Ha aMUHO- ¥ apuiIaMUHOTpyMbl. KaranuTuueckue u HeKaTalIuTUYeCKHe
npouecchl. MexaHu3Mbl peakiui.
2. XapakTepucTuKa NePBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB, METOJIbI UX OomNpereseHus. Paznenenue
CMECH aJIKUJIaMUHOB.
3. Ilpensioxxnute XMMUYECKYIO CXEMY, YCIOBHS U MEXaHU3MbI pEaKIil TPU CUHTE3E
2,6-TMaMUHO-TI-TOJTYOJICYTH(OKUCIOTHI U3 TOJIyOJIa.
4. AnxunupoBaHHE aMHUHOB IMPOCTBHIMU dPUpPaMH, aJIKHIITaToreHnaamMu. Beenenne OeH3UIBHOTO OCTATKa,
3aMEIIEHHBIX AJIKWUIBHBIX TPYII (OKCUATIKUIBHBIX, KapOOKCUMETHIIbHBIX).
5. MeToabl BpeMEHHOM 3aIIUThI IEPBUYHBIX aMUHOTpyI. ['uaponmmn3 N-arunaMiuHOB (YCIOBHS THAPOJIN3A,
Karajms).

Bapuanr 2

1. 3amenenue xjaopa KUCIOPOACOAEPKAIMMY IpynamMu (TUAPOKCH-, AIKOKCH- U apUIIOKCUTPYTIIIAMH).
Onumure MeXaHu3M, 10 KOTOPOMY MPOTEKAIOT PEaKLUK 3aMEIICHHUS.

2. Okucnenue HagranuHa. ONMUIINTE TPUHIUIHAIBHO TEXHOJIOTHIO OTYUYeHHUs (PTaNeBOro aHTUApPUIA U3
HadTanmHa.

3. Ilpennioxxnute XMMUYECKYIO CXEMY, YCIIOBHS U MEXaHU3MbI pEaKIIMil CHHTE3a
2-aMHUHO-M-TOJTYOJICYTb(OKHUCIOTHI U3 TOIyOJa.

4. JlaiiTe CpaBHUTEIBHYIO XapaKTepUCTUKY MeTo0B TonyueHus ¢penona. (Ilomydaenne Qenomna us
0eH30JICYTh(OKHUCIIOTHI, U3 KyMoJta, OeH3oata menun.) [IpuBeauTe MexaHW3MBbl peakiuii monydeHus GeHona
STUMH METOJaMHU.
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5. Kak ompenenuts comepxkaHie aMUHOB B cMecH alkuniaMuHOB? [IpeanoxkuTe cnocod pas3nencHus CMeCcH
anunuHa, N-stunanmwidia 1 N,N-IusTuaaHuInHa.

JabopaTropHasi padora

Tema 1. Ceipbe 1 00IIIFIE METOABI TTOJTYICHHUST OPTaHUYCCKHUX BEIECTB

1. PaccMoTpuTe mpuMepsl pacipeieeHus SIeKTPOHHOM IIOTHOCTH B OEH30JIbHOM KOJIBLIE TTO]T ACHCTBUEM
WIEKTPOHOJOHOPHBIX U 2JIEKTPOHOAKIECITOPHBIX 3aMECTUTENICH.

2. Pacnionoxxute n3BecTHBIC Bam 3aMecTUTENH B PSJl IO UX OPUEHTUPYIOLIEH CIIO-COOHOCTH.

3. PaccmoTpuTe npoCTpaHCTBEHHOE BIUSHUE 3aMECTUTENIEH B apOMaTHYeCKUX CO-EIMHEHUAX Ha
COOTHOIIEHHE H30MEPOB.

4. Kak BIUSIOT pa3Mepbl dJeKTPOPUIBLHBIX YaCTHI] HA COOTHOIIICHUE U30MEPOB?

5. PaccMoTpuTe BiIMSHNE aKTUBHOCTH aTaKyIOLIMX YACTHIl B PEAKLUAX AEKTPOPUIBHOTO 3aMeIIeHUs Ha
CEJIEKTUBHOCTb M CKOPOCTH Ipolecca.

6. HazoBute Qpakuum, ororpaemble pH rnepepadboTke KAMEHHOYTOJIBHON CMOJIBL, M YKQKUTE
YIJIEBOJIOPO/IbI, KOTOPBIE B HUX COAEPMKATCS.

Tema 2. CynbhupoBaHue OpraHUIECKUX COSTMHCHUI
1. KakuMm MeToZ10M OCYyIIECTBISETCS CyIb(pUPOBaHUE APOMATUIECKIX aMUHOB?
2. OnummTe crmocoObl BBIEICHUS CYTb(OKUCIIOT.
3. Ha3oBuTE OCHOBHBIE CBOMCTBA CYIb(OKHCIIOT.

4. OOpaTUMOCTh PEaKIUu Cyab(OUPOBAHUS APOMATHIECKUX COSAMHEHUN. MeXaHnu3M THapOIn3a
apoOMaTU4YeCKUX CYIb(HOKUCIOT.

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

6. Chopmynupyiite 1 00bICHUTE MMpaBmiIo ApMCcTpoHTa-BrHHA 1ipu cynbGupoBanuy HapTaIuHA.

7. B ueMm cymiecTBeHHOE pa3inyue B IPOBEIECHUH Mpolecca Cylnb(pUPOBaHUS apO-MaTHUECKUX aMUHOB B
pacTBOpUTENIe METOJIOM “‘3areKaHus’” OT OOBIYHBIX METONOB?

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

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

10. TTouemy npu cynbupoBanun O6€H301a HA MOHOCYIB(OKHUCIOTY B Ka4ECTBE CYIh(UPYIOIIETO areHTa
UCIOJIB3YIOT KOHIICHTPUPOBAHHYIO CEPHYIO KUCIIOTY, a PU JIajbHEMIIeM Cylnb(UpoBaHIH Ha
IUCYIb(OKUCIOTY - OeyM?

11. Kak BIHAIOT 3aMECTUTENN HA CKOPOCTh U MECTO BCTYIUICHUS CYAb(OrpyMIbl B apOMaTHUECKOEe SAApO?
12. Kakoit nuzomep npeobnagaeT npu cyabGupoBaHUN XJIOPOCH30J1a U TIoYeMy ?

13. Kakoii KOHIIeHTpanuu ojeyM ObuT ncnonb3oBaH it nonyyerus 700 kr 20 %- ro oneyma, eciiu IJs ero
pa36aBneHus ucrnonb3oBanu 340 Kr cepHOM KUCIOTH IUIOTHOCTHIO 1,8287

14. PaccuuTaiite HeoOx0omuMoe KOMM4ecTBO 93 %-ii cepHOM KUCIOTHI Ais oay4yeHus 500 kr
2-Ha¢TaNIMHCYTB(OKUCIOTHI, €CJIM KOHIIEHTpaLus 0TpaboTaHHOM KUCcIoThl 80 % .

Tema 3. HuTpoBaHne 1 HUTPO3UPOBAHUE OPTaHUYECKUX COCTUHEHUN
. B 4ueM 0cobGeHHOCTh HUTPOBAHUS APOMATUYECKUX AMHUHOB?
. Kak ocymiectBisieTcst KOHTPOJIb PEaKIMi HUTPOBAHUS?
. PaccmotpuTe criocoOb! BeIACTCHUS HUTPOCOCAMHEHU.
. B 4em cylmHOCTh OKHCIUTENBHOTO HUTPOBAHUS ?
. Kak npousBoauTcs aHanu3 kauecTBa HUTPOIIPOAYKTOB?
. PaccmoTrpute ocobeHHOCTH HUTpOBaHUS ()EHOJIOB U HA(PTOIOB.
. Kakue TpeboBanus k 6e30macHOMY BEIEHHIO MPOLIECCa TOKHbBI COOMIOAATHCS IPH HUTPOBAHUN ?
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. O0BsicHUTE HEOOPATUMOCTH MPOIECCOB HUTPOBAHUS B OOBIYHBIX YCIIOBHSIX.



9. KakoB nops10K 3arpy3Ku KOMIIOHEHTOB [P POBEIEHUH IPOLIECCOB HUTPOBAHUSA?

10. O6BsiICHUTE MECTO BCTYILICHUSI HUTPOTPYIIITBI TPH HUTPOBAaHUM HaTaIrHA U HAPTATHHCYITH(OKUCIIOT.
11. Kakue TUHUTPONIPOU3BOIHBIE 00PA3yIOTCS IPU HUTPOBAHUU aHTPAXUHOHA HUT-PYIOLIEH CMEChIO?

12. B yeM cXOICTBO W Pa3IvyiMsl B PEAKIUIX HUTPOBAHUS U CYJIb(UPOBAHKS apOMa-THUYECKUX COCTUHECHHA?
13. KakoBbl IpUHIUIIBI TPOBEAEHUS POLIECCOB HUTPOBAHUS?

14. Kakue dakropsl OyIyT OKa3bIBaTh BIUSHUE HA COOTHOIICHUE OPTO- U TTapPau30MEPOB ITPH HUTPOBAHUN
raJoreH0eH3010B8?

15. KakoBa poJib HUTpUTA HATPHUS MPU HUTPOBAHUU apOMATUYECKUX COCAMHEHU BOJJHOM a30THOM
KHUCIJIOTOW?

16. Kakoii KOHIIEHTpallUA U B KAKOM KOJIMYECTBE HEOOXOAMMO B3ATh CEPHYIO KUCJIOTY HWJIH OJIEYM JIst
npurotosieHus 1200 kr HUTpyrOLEH cMecH ciienyromiero cocrasa: 61 % cepHoil kuciotsl, 31 % azoTHOM
KHUCHOTHI U 8 % BoAbI, eciu umeeTcs 68 %-s a3orHas xuciora?

17. Ilpu HuTpOoBaHUM OEH30HUTpHIIA 0Opasyercss okoso 17 % opro-uzomepa u okoino 81 % meranzomepa.
YeM 0OBSACHUTH HU30MEPHBIN COCTAB MPOIYKTOB HUTPOBAHUS?

18. Kakoe momyunrcs coeauHeHue, eciu 78 Kr 6eHsona oopadareiBatoT 90 Kr MenaHXa B IPUCYTCTBUH
cepnoii kucnotsl npu 80 °C. Konuenrpanus orpadorannoii kuciotsl 87 %. Paccuwnraiite, kakoe
KOJIMYECTBO CEPHOM KUCIIOTHI MITH oJieyMa TpeOyeTcst Ul NPOBEICHHS STON peaKIuu.

19. Yto oOpa3zyercst mpu HUTPOZUPOBAHIIT IEPBUIHBIX APOMATHIECKUX aMUHOB?
20. Kakue mpomyKTsl 00pa3yroTcs Ipyu HUTPO3UPOBAHIII THAPUITAMUHOB?
21. TaytroMepust apoMaTHYECKUX THAPOKCUHUTPOZONPOU3BOIHBIX.

22. TlouemMy npy HUTPO3UPOBAHII pe30pILHA 00pasyeTcs 2,4-TUHUTPO30PE30PILITH U HE 00paszyercs
2,4,6-TpUHUTPO30PE30PLMH?

Tewma 4. 'anorennpoBaHue
1. Kakue npomyKkTel 00pa3yloTcst IpH XJIOpUPOBAaHUK HUTpoOeH301a?
2. B 1emM 0cOOEeHHOCTh XJIOPUPOBAHUS AMHUHOB OE€H30JILHOTO psija?
3. B ueM coCTOUT poJIb OKUCIIUTEINS B IIpoIiecce OpOMUPOBAHHS ApPOMATHUYECKUX COSTUHEHHA?
4. B xaxkoe moj0XeHHUe BCTYTaeT XJI0p NpU XJIOPUPOBAHUN AUHUTPOOEH30J1a IPU BHICOKHUX TemIepaTypax?
5. IlpuBennTe TEXHOMOTHUECKYIO CXEMY HEIPEPBIBHOTO XJIOPHPOBaHUs OeH3071a.

6. KaxoBa nmpeumyIiecTBEHHAs OpUEHTAITUS TP XJIOPUPOBAHUHU U OpomupoBanuu Toiryona? [lpu kakoi u3
ATUX PeaKUil OTHOLIEHUE KOJINYECTB MOTYYAIOIIUXCS OPTO- U Mapan30MepOB AOKHO ObIThH OoJbIie?

7. Kakue mpoayKThl 00pa3yroTcs IpH XJIOPUPOBaHUH OeH3071a?

8. Kakue peareHTbI HCHIOIB3YIOTCS B pEaKIIMK OPOMHUPOBAHUS apOMAaTHUYECKHX CO-CTUHECHUI?
9. Ha3oBuTe Mepsl IO TEXHUKE O€30IIaCHOCTH ITPH BEACHUU MPOLIECCOB raJIOTeHUPOBAHUS.
10. B yem 3axito4aeTcs MOArOTOBKA ChIPbsl B IPOU3BOACTBE XJI0pOeH301a?

11. Kakoe coequnenne obpasyeTcs pu XJIOPUPOBAHUHN 2-METHJIAHTPAXUHOHA U
1-cynb(OKHUCIOTH aHTpaXUHOHA?

12. Kakum oOpa3omM MOXKHO BBECTH (PTOP B OOKOBYIO I apOMaTHIECKOro coeanHeHus? B
apomarndeckoe Koibio? [1o kakuM mpUuyuHaAM HEBO3MOXKHO MpsMOE (PTOPUPOBAHHME apOMATUYECKHUX
coenuHeHun?

Tema 5. BoccTaHOBIEHHUE HUTPO- U HUTPO30COEAMHEHHUM.
1. 3anumuTe cxeMy XUMHUYECKUX MPEBPAIIEHUN BOCCTAaHOBIEHUS HUTPOCOECAUHEHUM
KEJIe30M B MPUCYTCTBUU AIEKTPOIUTA?
2. 3anuumTe cXeMy XMMHUYECKHUX IPEBPAIIEHNUH B IPOLECCE BOCCTAHOBIEHUS HUTPOCOEIUHEHUM
Cynb(hUI0M HATPUS.
3. Kak BBIAEINAIOTCS aMUHBI U3 PEAKIIMOHHOW MAacChl IPU BOCCTAHOBIIEHUU HUTPOCOEINHEHUH JKEIE30M B
IIPUCYTCTBUU JIEKTPONIUTA?

4. Kakoif BOCCTAaHOBUTEJIb CJIEAYET UCTIOIb30BaTh ISl TIOIy4EHUs 2-aMUHO-4- HUTpodeHomna u3
2,4-muautpodenomna?
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5. CocraBkte TCXHOJIOTUYCCKYIO CXCMY BOCCTAHOBJICHUA HI/ITpO6CH30J'Ia A0 aHWJIMHa BOJOpOAOM
KaTaJIUTHYCCKUM METOJ0M.

6. IToueMy mpu BOCCTaHOBICHMH HUTPOCOEAMHEHHUH HE BCETIa OTAACTCS MPEAIIOYTEHHE CAMOMY JICILIEBOMY
u3 cynb(huaoB - cynbhuay HaTpus?

7. Kakue karanu3atopsl ¥ pacTBOPUTEININ HCIIONB3YIOTCSA IPU BOCCTAHOBICHUH HUTPOCOEANHEHHMA
BOJIOPOZIOM B XKHJIKOHU (haze?

8. BanuimTe cXxeMy XUMHUYECKHX MPEBPAILICHUH PH BOCCTAHOBICHUH HUTPOOEH30J1a IIMHKOM B IEJIOYHON
cpelne, aMajabraMou HaTpusl.

9. Kakue TpeOoBaHUs NPEABABISIOTCA K KaUECTBY JKEJIE3HOM CTPYKKH B PEaKIHSIX BOCCTAHOBJICHHUS
HUTPOCOEINHEHUN B CPEJE IEKTposInTa?

10. ITpu BoccTaHOBIEHHM a30KpaCUTENs 00paszyercs 2-aMMHO-4-MeTHII(hEHO U - aMHHOAIeTaHMIINI.
Kakoii a3okpacutesns OblI HCIIOIB30BAaH M KAKME BOCCTAHOBUTENIN MOKHO NIPUMEHUTH?

11. CocTaBbTe TEXHOJIIOTHYECKYIO CXEMY BOCCTAHOBIIEHUS HUTPOOEH30JIA 10 aHWJIMHA YyTYHHOU CTPY>KKOU
B CpeZIc DJIEKTPOJIUTA HENPEPBIBHBIM METOIOM.

Tema 6. 3amemnienue cyab(OrpynIbl U raJoreHOB
1. Kakue mo6ounble IpOIyKThI 00pa3yIoTCs MPH LIEIOYHOM IJIaBICHIUH OSH30ICYIb()OKUCIOTHI?
2. Kakoe coenunenne obpaszyeTcs MpH IMIETOYHOM TUTaBIICHUH T-KUCIIOThI?

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

4. ITpu KaKuX yCIOBHAX MPOUCXOIMT 3aMeHa Cylb(Orpymnnsl Ha aMUHOTPYTIITY B a-
aHTpaxuHOHCYNb(poKuciore?

5. Kaxoii nmpoaykT oOpasyercst Ipu B3aUMOAECHCTBHH O-aHTPAXHUHOHCYIb(PO KUCIOTHI C COITHOKUCITBIM
pacTBOpPOM XJiopaTa HaTpus?

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

7. Kakoe coequmHeHne oOpa3zyeTcsi Ipy HarpeBaHWU BOAHO-IIIEIIOYHOTO PacTBOpa T- KUCIOTHI C IIMHKOBOM
MBUTBIO?

8. K kakomy HexenaTeJIbHOMY SIBJICHHUIO TPUBOIUT HAPYIIIEHHUE TEXHOJIOTHYECKOTO pexuMa (HEI0CTaTOuHO
WHTEHCHUBHOE MEPEMEIIMBAHNE, HAPYIICHUE TEMIIEPATYPHOTO PEXKUMA) MPU OTKPBITOM CTIIOCOOE IIETTIOUHOTO
IJIaBJICHUS?

9. Ucnonb3yst 3HaHUS MPEABIAYIIUX Pa3/IesiOB, COCTABETE CXEMY XUMHUECKUX MPEBPALLICHUN ITPU CUHTE3E
H-xucnotsl.

10. Ilepeuncnute Mepbl TEXHUKH 0E30MACHOCTH IIPU MTPOBEJCHHUH MIEIOYHOTO IJIABICHUS apPOMATHYECKUX
CYJIb()OKHUCTIOT.

11. Ilpu 1m1e71049HOM IUIABICHUH B aBTOKJIABE HA()THIIAMUHOCYIb(OKUCIIOT, COePKALIIX

aMUHOTPYIIY B a-TIOJIOKEHUH, MPOIIECC LIEJIOYHOTO MJIaBICHUS BEAYT B MPUCYTCTBUM aMMHaka. [louemy B
3TOM Ccllydyae BO3HUKAET HEOOXOAUMOCTh BBEJACHHSI aMMUaKa?

12. Kak B TpOMBIIIJICHHOCTH TOJIYYalOT M-HUTPOAHUIIMH U3 MT-HUTPOXJI0pOeH30I1a?
13. KakoBa poJjib CBA3YIOIIUX KUCIOTY BELIECTB MPU 3aMEHE XJIOpa Ha apUIaAMHUHOTPYIIITY ?

14. Tlepeuncnute METOBI 3aMEHBI XJIOpa HAa TUAPOKCWIbHYIO rpynmy. [IpuBeauTe ycinoBust mpoTeKaHUs
ATUX PEaKIUH.

15. B yeM 1OCTOMHCTBA M HEIOCTATKA METO/Ia TTOTydeHHs (heHOIa U3 XJIOpOeH301a Imepe;]
«Cynb(yparmoHHBIM» METOIOM?

16. Hanmummure cxeMy XUMHYECKUX MPEBpAIICHUN OEH30TPUXJIOpUIA B OCH30MHYIO KUCIIOTY.
17. Tonyunte U3 OEH30TPUXIIOPUIA XIOPUCTHIN OEH30MI BCEMU U3BECTHBIMU METO/IAMHU.
18. KakoB MexaHMU3M 3aMENIEHUs XJIOpa Ha aJTKOKCUJIbHYIO TpymITy?

19. Kak ocymiecTBuTh 00MeH xjiopa Ha (rop?

Tema 8. AnkunupoBaHue U alMIIMPOBAHNE
1. KakuMu MeTogaMu pa3aesisitoT CMECh AJIKUJIMPOBAHHBIX aMUHOB?
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2. Kakum 00pazoM pasiiararor cojib Y4eTBEPTUYHOTO aMMOHHEBOTO OCHOBAHUS, 00-pa3yIouierocs npu
ANKWIMNPOBAHUU CIIUPTaMU?

3. KakoBa poJib HIEIOYHBIX ar€HTOB P AIKWIMPOBAHUHU TaJOreHaIKUIaMu?

4. Kakum 00pa3oM MPOBOAT aHATIN3 CMECH AJIKWIMPOBAHHBIX aMHHOB? [IpenioxuTte cxemy aHaim3a
CMECH, COCTOAIICH 13 aHmiIrnHa, N-3THI- ¥ N,N-II- STHWJIaHWINHA.

5. C KaKoi 1eNIbI0 OCYHIECTBIISIIOT AIKUIMPOBAHUE TUAPOKCUTpyIbl? Kakue an-kunupyronme cpeacTna
P STOM UCHOJB3YIOTCS U MPHU KaKUX YCIOBUSAX IMPOTEKAET MPOIECC ANKUIUPOBAHUS?

6. Kakum 06pa3zom ocyIiecTBUTh M30UpaTENbHOE ANKWIUNPOBAHUE THIPOKCUTPYIIIHI B COETUHEHHUH,
cofiepalieM KpoMe I'MJIPOKCUTPYII elle U aMUHOTPYIIITY?

7. Kak O4YUCTUTH ANKUIIOKCUCOCIMHEHUE OT HEMPOPEArupoOBaBILIECTO THAPOKCUCOCTUHMS?

8. Kak mpoBecTy Je3aIKniIMpoBaHUE aJKUIMPOBAHHOTO THIPOKCUCOEINHEHUS?

9. Hanumure ypaBHeHUE peakUy MOJyYeHHs (PEHUITHOIIMKOIEBON KUCIIOTHI U3 THO(EHOTA.

10. Kakum 00pa3om yaansercs aunibHas Ipylina B CIy4ae BpeMEHHOTO alluJIMpPOBAHUS aMUHOTPYTIIIHI?

11. Yro Takoe azoronbl? B pesynbrare B3auMOJCHCTBUSA KaKUX COCTMHEHUN OHU ToimydaroTcsa? Uto
CIIy>)KUT B JJAHHOM CITy4ae aliUINPYIOIUM areHToM?

12. Kakyto posib B Mpou3BOACTBE a30TosIoB urpaet PC13?
13. Tlouemy B XJIOpUCTOM ITHAHYPE BCE TPU aTOMa XJIOpa UMEIOT Pa3HYIO PEAKIIMOHHYIO CITIOCOOHOCTH?

14. Tlouemy B peakiusax alMIMPOBAHUS apoMaTHUeCcKe Cyab(hOXIOpH bl OoJiee pe-aKIIHOHHOCTIOCOOHBI 110
CPaBHEHHUIO C CYIb(POKUCIOTaMH?

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

Tema 9. Peakiinu oKUCIIEHUA
1. [IpuBenuTe yCIOBUS U MEXaHU3M PEAKIIMHM OKUCIICHHS U30TPONMIOeH301a 10 peHoma.
2. Ilepeuncnute METOBI OMYUYECHHUS] XUHOHOB ITyTeM OKHUCJIeHMs. Hanummre XuMu3M 3TUX TPOLIECCOB.

3. [lepeuncnuTte TEXHOIOTHUECKUE CTAIMU MPOIEcCca MOTYUYSHHs] aHTpaXUHOHA U3 aHTpalleHa U Ha30BUTE
YCIJIOBUS IPOBEACHHUSI 3TOTO MpoLecca.

4. Tlpu KaKuX yCIOBHSX MOTYUYarOTCs (PTaJICBbI aHTUIPUA U MaJICMHOBBIN aHTHapu? Kakue
KaTaJu3aTopbl UCTIONb3YIOTCA MIPU OKUCIeHUH HadTamuHa 1 GeH3omna?

5. Kakoe BrnusiHuE OKa3bIBaIOT 3aMECTUTEIHN B HAPTAIMHOBOM KOJIbIIE HAa HANPaBJICHUE OKUCICHUS?
6. B uem 3akiogyaeTcsi CylHOCTb MPOLIECCa OKUCTUTEIHLHOTO aMMOHOIH3a?
7. Kakas pa3HOBUIHOCTb PEAKIIMHM OKUCIICHHS HCTIONIb3YETCs MPU MOTYUYEHUH CTUPOia U3 3Tui0eH301a’?

Omnpoc

Tema 1. Ceipbe 1 00IIIHIE METOABI TTOJTYYCHHUSI OPTAaHUYCCKHUX BEIECTB

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

2. Ha3zoBute u aiiTe XapakKTEpUCTUKY METOJOB IOJIy4EHHSI OCHOBHBIX BUJIOB apO-MAaTUYECKOTO ChIPbSI.

3. Kakune MepsI mpeaoCcTOpOKHOCTH HEOOXOIUMO COOTIONATh MPH paboTe ¢ apOMa-TUYECKUM ChIPbeM?

4. IlpuBeauTe KnacCUPHUKAINIO OOIIMX METOOB MOTYYESHUSI CHHTETHUECKUX apO-MaTHUECKUX COCTMHEHUH.
5. Kak gensiTcst 3aMeCTUTENH 10 XapaKTepy WX AEKTPOHHOTO BIMSHHS HAa apOMATHYECKYIO CUCTeMY?

6. HazoBure 06H_[I/Ie ImpaBujia BBCACHUA 3aMCCTUTCIIA B HC3aMCIIICHHOC U MOHO3aMCIICHHOC OCH30JIbHOE
KOJIBIIO.

7. IlpuBenuTe cxeMy peakIMOHHON CIIOCOOHOCTH HaTaIMHA U AaHTPAXUHOHA IIPH MOHO- U
MIOJIN3aMELICHUU.

Tema 2. CynshupoBaHue oOpraHUIECKUX COSTMHCHUI
1. K xakoMy THITy XUMHUYECKUX PEaKIMii OTHOCUTCS PEeaKUs CyIb()UPOBAHHUS apPOMATHUECKUX COCTMHEHUN
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2. KakoB MexaHU3M peakIuu cyab(OUpPOBaHUs apOMATUYECKUX YITICBOAOPOIAOB CEPHOU KUCIOTOU U
oneymom?
3. Ha3oBuTe peareHThl, UCHOIb3YyEMbIE PH PEaKIUH CYIb()UPOBAHUS aPOMATHUYECKUX COSAUHEHHIH.
4. Kakumu pakTopamu OTpeesisieTcsi BRIOOp peareHTa s Cyab(OUpOBaHUS apOMATHIECKUX COSTMHEHUN9

5. PaccMoTpuTe pUpoOAy CEpHON KUCIIOTHI U YKAKUTE aKTUBHBIC YACTHILIbI, yYACTBYIOIUE B PEAKIIHH
Cynb(UPOBAHUS.

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

7. OOBsicHUTE, TOYEMY NPH CYThUPOBAaHUHN HadTaTuHA KOHIICHTPUPOBAHHON CEPHONU KHCIOTOU TpH 80
°C oOpasyetcs 1- HadrasmmHCyTbPOKUCITOTA, @ TPH CYILGUPOBAHUN KyTOPOCHBIM MaciioM 1pu 160 °C
oOpasyercs 2- HadTammHCyIb(OKucIOTa?

8. Pacnionoxwute B psiji aKTUBHOCTH NIPU  CYJIb(PUPOBAHHUH CIEIYIONINE COSNUHEHUs: OCH30, HadTaIuH,
aHTPaxWHOH, HUTPOOEH301, heHom, 2-HadTou, aHu30, 3TUiIbeH301. Kakue coennHeHus: o0pa3yroTcs B
pe3yabpTaTte MOHOCYIIb(QUPOBAHHS?

9. Ykaxxurte ycioBus CylbpupoBanus 2-HadToia Npu MoJy4eHHH MOHO-, JTU-,
TPHUCYIb(POKUCIIOT.

10. Kakue coemMHEHHS UCTIOIB3YIOT B KAYECTBE KaTaIM3aTOPOB MPH CYIh(OUPOBAHUN AHTPaXHWHOHA?
Kakyto ponb urparot rnpu 3ToM KaTajau3aTopbl?

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

12. B yeM npeumytiecTBo mapoda3zHoro cyabGupoBaHus repea Kuakopa3sHpiM?
13. KakoBa mocinenoBaTeIbHOCTb 3arpy3Ky KOMIIOHEHTOB IIPH MTPOBEICHUH MTPOLIECCOB CYIIb()UPOBAHUS?

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

3. Urto Takoe HUTpyroume cMmecu? M3 Kakux KOMIIOHEHTOB OHU TOTOBITCA? B yeM mpenmyIiecTBo
HUTPYIOIINX CMECEH MO0 CPABHEHMIO C a30THOM KUCIIOTOM?

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

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

8. O0bsCHUTE BIMSHUAE PA3TUUHBIX (PAKTOPOB HA MPOILIECC HUTPOBAHUSI.

9. Omnpenenure NpeuMyIIECTBEHHOE HAIIPABICHUE HUTPOBAHUS TPU B3aUMOACHCTBUU C HUTPYIOLIEH
CMECBHIO CIEYIOIINX COSUHEHHH: aHWINHA, aHU30J1a, OEH30HUTpUJIA.

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

11. OnummTe MEXaHU3M HUTPOBAHUS BOJHOW a30THOM KUCIOTOW. UeM OTIMYaeTCsi OH OT MEXaHU3Ma
HUTPOBAHUS BOJHON a30THOM KMCJIOTOM B MPUCYTCTBUU COJEH 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- nuMmeTrianuiInHa?

Tewma 4. 'anorennpoBaHue

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

2. Kakue coeMHEHUs NCIIOIB3YIOTCS B KAUECTBE ar€HTOB raJlOr€HUPOBAaHUA?
3. KakoB M€XaHH3M XJIOPUPOBAHUS APOMATHUYECKUX COCTMHEHUN B SIAPO?
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4. Kakue coeMHEHUs UCTIOIb3YIOTCS B KAYECTBE KaTaJIn3aTOPOB MIPU XJIOPUPOBAaHUU B s71po? B uem
3aKJII0YAETCsl pOJIb KaTaJIUu3aTopa B JAHHOM Ipolecce?

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 BiusiHHE OKa3bIBaeT MUHEPAJIBHO-KUCIIAS Cpeia IPU BOCCTAHOBICHUN HUTPOOECH30I1a MeTajuIaMu?
7. Kak KOHTpOJIUPYETCS MPOIECC BOCCTAHOBIICHUSI apOMaTHYECKUX HUTPOCOEAUHEHHI?

8. Uro Takoe OeH3uauHOBAs neperpynmnupoBka? KakoB MexaHH3M 3TOro npotecca?

9. Kakoe coequHenue oOpasyeTcsi Ipu BOCCTAaHOBJIICHHH M-TMHUTPOOCH30J1a CYIb(UI0M HATPHs?

10. Kakue kaTanu3aTopbl HCHOIB3YIOTCS MPH BOCCTAHOBJICHUU HUTPOCOCTUHEHUH B MapoBoii (aze?

Tema 6. 3amenienue cyab(QOrpymIbl U TaJOr€HOB
1. K xakoMy THITy peakIuii OTHOCHTCS PEaKIUs MIEJTOYHOTO MJIaBJICHUS apOMAaTHIECKHUX CYTb()OKHUCIOT?
2. KakoB MEXaHU3M PEAKIUH LETOYHOTO MJIaBIECHUA?

3. Kakue coeqriHEHUS UCTIONB3YIOTCS B KAY€CTBE MUHEPATBHBIX PEAareHTOB B PEAKIIHAX MIEI0YHOTO
IJIaBJICHUS?

4. Ha3oBHTE M OXapaKTepU3yHTe CIIOCOOBI TPOBEICHUS PEAKITUH MISTIOYHOTO IIABICHHS apPOMAaTHIECKUX
Cynb(OKHUCTIOT.

5. Kakoe BrusiHME OKa3bIBAIOT 3aMECTUTENIM HA MTOIBXKHOCTH CYJIb(OTPYII B YCIOBUSAX PEAKITUU
IIEJIOYHOTO IIABJICHUS ?

6. Kak 3aBUCUT KOHIIEHTpAIIUS MEJIOYHOTO areHTa OT CIoco0a MPOBEACHUS PEaKIIMH MEI0YHOTO
IJIaBJICHUS?

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

8. Kak BBIICIAIOTCS THAPOKCHCOCIMHEHUS TIPH MTPOBEICHUH PEAKIIUU ISTIOYHOTO TUTABJICHUS OTKPBITHIM
cnocooom?

9. Uto obOpasyeTcst mpH MIETOYHOM IUIABJICHUU 0-aHTPAXUHOHCYIb()OKHUCIIOTHI TPU UCTIOIb30BaHUH
TUIPOKCUIA HATPUA9

10. Kako#t mpoayKT o6pa3yeTcst py MISJIOYHOM TUIABICHUH M-0€H301IUCYIb()OKUCITIOTHI?

11. K kakomy TUIly peakuuii OTHOCUTCS peakliysl 3aMELICHUs TaJloreHa B apOMaTHIEeCKUX
raJIOreHIIPON3BOAHBIX?

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

14. B xakux cimyuasix Ipy 3aMEHE rajoreHa NpuMeHs0TCs Karanu3aropsl? Kakue coennHeHus
HCIOJIB3YIOTCS B IaHHOM CJIy4ac B KaueCTBE KaTaJIn3aToOpOB?

15. Kak BIMSIOT HA TOJBUKHOCTD raJIOT€HOB PA3JIMYHbIC 3aMECTUTENH U Iouemy?
16. Onumure MEXaHU3M HEKATATUTAYECKOT0 0OOMEHa rajioreHa.
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17. KakoB MexaHu3M OOMEHa rajoreHa npH UCIoiIb30BaHUH KaTalIn3aTopoB?

18. Ilpu KakuX yCIOBHIX MIPOUCXOTUT OOMEH XJIOpa Ha aMUHOTPYIITY B XJIOpOEH30J1€e, o-XJIopHadTaInHe,
0-XJIOPAHTPAXHUHOHE?

Tema 7. B3aumHbIe peBpalleHuss aMUHO- U THIPOKCUCOECIUHEHUN

1. K kakoMy TUITy XUMHYECKUX PEAKIHI OTHOCITCA PEAKIUH MPEeBpaICHUs THIPOKCUCOECTUHEHUN B
aMUHBI U aMUHOB B THIPOKCUCOEAUHEHUS?

2. B yem 3akirodaeTcs NpeUMyIIECTBO BBEICHHS aMUHOTPYTIIIBI IOCPEICTBOM 3a-MEHbBI THAPOKCUTPYIIIIBI
1, HA000POT, BBEACHHUE IMAPOKCUTPYIIIBI TOCPEICTBOM 3aMEHbI aMUHOTPYIIIIBI?

3. Kakue coenriHeHMS CKIIOHHBI BCTYTIaTh B TIOJJOOHOTO poja MpeBpaiieHus?

4. KakuM 00pazoM OCYIIECTBISIETCS 3aMeHa aMUHOTPYTIITBI HA TUAPOKCUTPYTIITY?

5. OOBsICHUTE MEXaHU3M KaTaJTUTHYCCKOTO JIEUCTBHS COJIEH CEPHUCTON KUCIIOTHI ITPH THAPOJIN3E aMHUHOB.
6. Harmmure mocienoBaTeIbHOCTh XUMHUUECKUX MPEeBpaIlieHnit HAQ THOHOBON KUCIIOTHI B KUCIOTY
Hesuib-Buntepa (a-Hadton-4-cynbdokuciory).

7. Kak 3TOT ponecc oCyIecTBIsAETCs Ha IPAKTUKE?

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

9. Kakoe 3HaueHNEe UMEIOT COJIU CEPHUCTON KUCIIOTHI TP aMUHUPOBAHUHU THAPOKCUCOETUHECHMI?

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

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

12. Kak ocy1iecTBisieTcs: Ha MPaKTUKE MPOoIlecC aMHHUPOBAHUS THAPOKCUCOECAMHEHUN 0e3 MPUMEHEHUs
KaTalu3aTopa U ¢ IpUMEHEHUEM B Ka4eCTBE KaTalu3aTopa COJIeH CEpHUCTON KUCIIOTHI?

13. Hanumute cxeMy XUMHUYECKHX TPEBPAIICHUI U HA30BUTE TEXHOJIOTUYECKUE CTAIUU B IIPOU3BOICTBE
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-nuruapoxkcuanrpa-xuHona)? Hamummre cxemy
XMMUYECKUX NpEeBpallieHu noiay4yeHus 1,4-1MaMuHOaHTPpaXMHOHA W3 XUHU3ApHHA.

Tema 8. ANKUIIMPOBAaHKE U allUJIUPOBAHUE
1. K xakoMy TUIly XMMHUYECKHX PEAKLUI OTHOCUTCS pEaKLUs aJIKUINPOBaHUs?
2. Kakue coeIMHEeHMs BCTYIAIOT B PEAKIIUIO aTKHJIMPOBAHUS?
3. Kakue BelecTBa UCIONb3YIOTCS B KAUECTBE AJIKMIIMPYIOLINX areHTOB?
4. B yeM 3aKJIIO4AETCs POJIb MUHEPATbHOW KUCIOTHI MPU AJIKUIUPOBAHUU apOMa-
TUYECKHUX AMUHOB CIMpTaMu?
5. Ilpu KakuX yclIOBUSIX MPOTEKAET ANKIWINPOBAHUE apOMATUYECKUX aMHUHOB CITUP-TaMu?
6. Kakue ankniaupyromme areHTbl UCIIOJIb3YIOTCS IPU aJKUIMPOBAaHUM apOMaTHyYe-CKUX aMUHOB B IIapOBOM
dbaze?
7. Harumure ypaBHEHUE pEaKIUK U MPUBEANUTE YCIOBUS MOMyYeHHs (DEHWITIMIIMHA U3 aHUJIMHA.

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 aJKUJIUPOBAHUS UCTIOIb3YIOTCS CI0XKHBIC 3PUPHI CEPHON U
apoMaTUYeCKUX CYIb(OKUCIOT B KAYECTBE ANKWIUPYIOIIUX areHTOB?

10. Kakue coennHeHHs ClIOCOOHBI K PEaKIIUK alluIInPOBAHUS ?
11. Kakue coeaHeHNs BBICTYIIAIOT B POJIM ALMJIMPYIOIIUX areHTOB?
12. Kakue ¢hakTopsl BIUSIOT Ha PEAKIIMOHHYIO CTIOCOOHOCTH aIlMJIMPYIOIEro pea-reura’?

13. Kak pacronoxeHsl B OPsKE BO3pACTAHUS PEaKIIMOHHON CIIOCOOHOCTH B peak-IHsIX alluINpOBAHUS
OeH30i{Hast KUCIIOTA U €€ IPOU3BOHbIE?

14. KakoB MEXaHM3M peaklUy aluIMPOBAHUS?



15. Kakum 00pa3oM BIUSIOT 3aMECTUTENH B apOMAaTHYECKOM aMHHE Ha CKOPOCTh PEAKLIUHU alluJIMpPOBAHUS?

16. Kakyro posb urpaeT MUHEPAIbHAS KUCIOTA NP allWIMPOBAHUHA apOMATUYECKUX aMHHOB YKCYCHBIM
AHTUIPUIOM?

Tema 9. Peakunu oxucnenus
. Kakne xummnueckue peakiuu Ha3bIBalOTCS PEAKIMSIMUA OKHCICHUS?
. Kakue BemecTBa UCIONB3YIOTCS B KAUECTBE OKUCIUTENEH?
. HazoBute criocoObl NoMy4eHUs: apOMaTUYECKUX albIernaoB. Hanummure XuMu3M 3THUX IpOLECCOB.

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

6. Kakue xaranu3atopsl HCTIONB3YIOTCS IPU TOTYYeHUH KapOOHOBBIX KUCIOT?

7

. Hanmmure peaknuu nonydenus ¢GeHosa U Ipyrux OKCUCOSAMHEHUH METOA0OM OKHCIIEHUSI OOKOBBIX
rpyMIl apOMaTHYECKUX COCTUHEHH.

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIHUILINHE IPOBOAUTCS B OopMe IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-3)

1. Peakuiuu KOHJIEHCAIIMY C UCIIONIb30BaHUEM XJopHaa antoMuHus (C-aJkuaupoBaHUe U
C-anunupoBanue). Mexanu3mbl peakiuii. [IpuMepbl moaydeHnst MpaKTHUEeCKH BaKHBIX COSAMHEHUH.

2. Peakuyu OKUCJIEHUS C UI3MEHEHUEM YIIIEPOIHOTO ckeneTa. [lonyuenne ruipo- KCUCOETUHEHUH,
KapOOHOBBIX KHCJIOT.

3. 3amemenue xjiopa (6poma) Ha aMHHO- M apHiIaMUHOTpyIbl. Katanuruueckue n HeKaTalIuTHYECKUE
npouecchl. MexaHu3Mbl peakiui.

TunoBble 3axanus s dxk3amena (ITK-3)
TumnoBsie BOITPOCHI IS OMpoca

1. K xakoMy TUIly XMMHUYECKHX PEAKLUI OTHOCSTCS pEaKIIMK IPEBPALLIEHUS THAPOKCUCOEIUHEHH B
aMHUHBI 1 aMUHOB B T'MIPOKCUCOEANHEHNSA?

2. K xakomMy TUIly XMMHUYECKUX PEAKLUI OTHOCUTCS peaKLys aJIKUINPOBaHUs?
3. Kakue BeliecTBa UCHOIB3YIOTCA B KAY€CTBE OKUCIUTEICH?

TumnoBsIe BOMIPOCHI ISl OTYETA TI0 JTAOOPATOPHBIM paboTam

1. CocraBrTe TCXHOJIOTHYCCKYIO CXCMY BOCCTAHOBJICHUA HI/ITpO6CH3OHa A0 aHWJIMHa BOJOpOAOM
KaTaTUTUYECKUM METOJIOM.

2. Kak ocymiecTBIsieTcsl Ha IPAaKTUKE MPOLECC AMUHUPOBAHUS THIPOKCHUCOEIMHEHUI 0e3 MPUMEHEHHS
KaTajau3aropa u ¢ MPUMEHEHNEM B Ka9eCTBE KaTalnu3aTtopa COJiel CEpHUCTOU KHCIOTHI?

3. Kakum 06pa3oM npoBOAST aHAJIN3 CMECH AJIKHIMPOBaHHBIX aMMHOB? [IpemnoxkuTe cxemy aHan3a
CMECH, cocTosAIIe u3 aHwinHa, N-3Tii- U N,N-1I- STUIaHUIHHA.

TunoBoi BapuaHT KOHTPOJIBHOU PabOThI

1. CynedpupoBanue. 3HaueHHE BBEACHUS CYAb(POrpyMIibl B apomaTrnueckoe sapo. Cynbpupyromune
peareHTbl. BnusiHue pa3nuuHbIX (GaKTOpOB HA MPOIECC CYIb(UPOBAHMUS.

2. MeTozpl ¥ IPHUEMBI BEJICHUS TIPOIIECCa MIETIOYHOTO TUIABJICHUS apOMATUYECKUX CYIb(OKHUCIIOT.
Brigenenue ruapokcucoeuaeHnil. TexHonorus monydenus 2-Hadrona.

3. Ilpeanoxure ciocoObl MOTy4YeHUs N-(peHUIeHAnaMyuHa U3 OeH30I1a U TaiiTe CPAaBHUTEIBHYIO
XapaKTEePUCTUKY 3THX CIIOCOOOB.

4. PaccunraiiTe HEOOXOAMMOE KOJTMUECTBO peareHToB sl mpurotopieHus 500 Kr HUTpyOIIEH cMecH
cocraBa: 27 % a3oTHOU kucaoThl, 60 % cepHOli kucaoThl U 13 % BOIBI M3 MENaH)kKa, CEPHOI KUCIIOTHI U
BOJIBI.

5. OnuimTe HeNpepBIBHBIIN MPOLECC XJIOPUPOBaHUsI OEH30I1a C LIEIbIO OyYeHHs XJIOpOeH30I1a
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4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ormenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
IIK-3 CrocoOeH caMOCTOSTENBHO MPOBOAUTh XUMHYECKUN KCTICPUMEHT
«OTJIUYHOY M0 CUHTE3y M aHalM3y BEIIECTB W HCCICAOBAHHIO XUMHUYECKUX
(85 - 100 6amnos) peaknuii ¢ HKCIOJIB30BAHUEM COBPEMEHHOTO OOOpPYIOBAaHHUS M
COOJTIOIEHNEM TEXHUKN O€30IIaCHOCTH
[IK-3 CrnocobeH ¢ HEOONBIIOW TMOMOIIBI0 TMPOBOJUTH XUMHUYECKUH
«Xopommo»

OKCIICPUMECHT IIO CHHTE3Y M aHAJIW3y BCHICCTB H HCCIICIOBAHUIO

(70 - 84 6amnoB) .
XUMUYECKUX PEAKIMi U COOMOCHUEM TEXHUKH 0€30TTaCHOCTH

I1K-3 [TpoBOAWTE XMUMHYECCKUI OSKCIEPUMEHT [0 CHHTE3y M aHaJIHU3y
«YIOBJIETBOPUTENLHOY BCIICCTB M HCCICIOBAHUIO XUMHUCCKHUX PEAKIMHA TOJBKO C
(50 - 69 6amoB) MOMOIMIBIO TIPETo/iaBaTeliss, B OCHOBHOM COOIIOmasi BCe MpaBHIia

TEXHUKHA 0€3001aCHOCTH

IK-3 He MoxeT camMOCTOATENBHO NMPOBOAUTH XUMUYECKUN IKCIEPUMEHT
[0 CHHTE3y U AaHAIU3y BELIECTB M MCCICAOBAHUIO XUMUYECKUX
peakiuii C  HCIOJB30BAHUEM COBPEMEHHOTO  00OpYIOBaHUS.
JlomyckaeT HapylleHHEe METONUKH IIPOBEICHUs HKCIIEPUMEHTa U
TEXHUKU 0€30IaCHOCTH

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCHUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHHIO AMCLUIUIMHBI, B INEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeMm, a
TaKKe MMOPSAJO0K N3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBI, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBIH 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe IUCLUUIUIMHBL, MPOrpaMMHOE OOeCIeyYeHHUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeuyeHb
npodeCCHOHANIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO 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 JONOJIHUTENBHOM JHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.



KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

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 mocodue. - Kazanb: KazaHckuii HaydHO-MCCIIeI0BATEIbCKUN
texnonmornueckuii yausepcuteT (KHUTY), 2018. - 80 c. - Tekcr : anexrponnsii / IBC « YHUBEpCUTETCKAS
oubmmoreka onnaiin» [cait]. - URL: http://biblioclub.ru/index.php?page=book&id=500955

6.2 JlonosHUTENBHAS IUTEpPATYpA:
1. Cunroruna C.E. Opranmueckwuii cuntes. - Tam6oB: [U3a-Bo TI'Y], 2009. - 1 snekrpon. ont. auck (CD).

2. Cy6ouea M. IO., Opexo B. C., bpsukun K. B., [ertsape A. A. Xumuueckas TEXHOJIOTHUS
OpraHUYeCcKHX BellecTB : yyeOHoe mocobue, 1. - TamOoB: TamMOOBCKHII TOCYIapCTBEHHBIN TEXHUYECKUN
yausepcurer (TI'TY), 2012. - 173 c. - Tekcr : snextponHHbii // DBC «YHuBepcurerckass O6uOIMoTeKa
onnaita» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=277676

3. Kauanosa T. H., I'apueBa @. P., I'aBpusnos B. 1., boukoBa C. A. Xumuueckasi TEXHOJIOTHSI OPraHUYECKUX
BemiecTB : ywyeOHoe mocoOme. - Kazanp: KazaHCkuil Hay4HO-HMCCIIEIOBATEIbCKHM TEXHOJIOTMYECKUH
yausepcurer (KHUTY), 2008. - 139 c. - Teker : snexrponHbiil / ObC «YHuBepcuteTckas OubanoTexa
onnaitn» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=258996

6.3 VlHble HICTOUHUKMU:

1. UaTepHeT-sHIMKIONEANH - http://www.rubicon.com/

2. XuMu4ecKkas SHIUKIONEAUs Ha caiiTe « XuMuK.py» - http://www.xumuk.ru/encyklopedia/

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

4. yueOHbIe MaTepHalbl Ha caiiTe xuMudeckoro akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
5. DnekTpoHHas OubIMoTeKa yueOHUKOB JJis By30B - http://4du.ru/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue THCHUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAWBHUYaJbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS JJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUSI,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10
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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 [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1.  VYuuBepcuterckas OuONIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMMOoTeuHas  cuctema. —  URL:
https://biblioclub.ru

2. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas osnextponHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanuia. —  URL:

https://www.monographies.ru
4. Opaiit: anektpoHHO-OnbMMoTeunas cucrema. — URL: https://urait.ru
5. udposoit oopazoBarenbublii pecypc [IPR SMART. — URL: http://www.iprbookshop.ru

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

B3aumoneiicTBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEHUMHBIX, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HMCHOJIb3YEMBIX B
ANIEKTPOHHOH MH()OPMAIIMOHHO-00PA30BATEILHON CPEie YHUBEPCUTETA.



