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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
4| XuMHS ¥ SKOJIOTHS +
arMochepsl
5| XuUMHUS U SKOOTHUS +
ruznpochepsl




6 | Xumust nmpupoHbIX +
COETMHEHU

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.€.
Oumnas: 4 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 80
Jlexuuu (Jlexummn) 32
[Tpaktuueckue (IIpakr. pab.) 48
CamocrostenbHas pabota (CP) 28
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;
METOZIBI MONYICHHS | 5 | 4 | , naboparopHas
OpraHUYeCKHUX pabora
BELIECTB
2 CynbsupoBanue Ompoc;
OpraHUYeCKHUX 2 14 ]2 nabopaTtopHas
COEIMHEHNI pabora
3 HutpoBanue n Omnpoc;
HUTPO3UPOBAHUE 4l a2 naboparopHas
OpPraHUYECKHUX pabota
COCIMHEHUI
4 I'anorenupoBaHue Omnpoc;
4 16 |2 naboparopHas
pabora
5 BoccranoBnenue Omnpoc;
HUTPO- U nabopaTtopHas
HUTpo3ocoenuHeHn | 4 | 6 | 4 pabora;
178 KonTtponbHas
pabora




6 3amenieHue Ormpoc;
Cynb(GOrpyNIbl 1 4 16| 4 naboparopHas
rajioreHoB pabora

7 B3aumublie Omnpoc
MIpeBpaLCHUS
aMUHO- U 4 16| 4
TUJIPOKCUCOETUHEH
nui

8 AJIKUITUPOBaHUE U Omnpoc;
aIUIMpPOBaHNE 4 | 6 | 4 nabopaTtopHas

pabora
9 Peakiuu okucnenus Ormpoc;
naboparopHas

4 16| 4 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 XUMHUYECKUE MponHeccCChbl, HUCIOJB3YCMBIC B OPraHUYCCKOM CHHTC3C (FaJIOFeHI/IpOBaHI/Ie,
Cy.TII:(bI/IpOBaHI/Ie, HUTPOBAHUC, HUTPO3UPOBAHUC, OKHUCJICHHUC, BOCCTaHOBJICHHC, ruapupoBaHuc,
JETUAPUPOBAHME, ANKUIIUPOBAHUE, apUIIMPOBAHUE, THAPOIIN3, THAPATAlMs, AeTUApaTaLys,
sTepuduKanys, alIMpOBaHNe, KOHACHCALMS MO THIPOKCUIBHBIM TPYIIIaM, CUHTE3bl HA OCHOBE OKCHJIa
yIiepona).
Baxkneiiimme npoxyKThl OPraHUYECKOro CHHTE3a W 00MacTH ux mnpuMeHeHus. OObeMbl MPOU3BOJCTBA
BaXHEHIIINX XUMUYECKUX BellecTB B Poccun u 3a pyOe:koM, IepCIeKTUBbBI paCIMPEHUs X TPOU3BOACTBA U
MPUMEHEHUS. DKOJOTUYECKUE AaCIEKThl NMPOU3BOJCTBA OCHOBHBIX IMPOAYKTOB OPraHUYECKOro CHHTE3a,
XUMU3ANUA HePTIHON ¥ Ta30BON MTPOMBIITUICHHOCTH.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. HazoBUTE UCTOUHUKH IPUPOJIHOTO MHOTOTOHHAKHOTO ChIPbs JUIsl IPOMBIIIJIEHHOCTH OCHOBHOT'O
OpPraHUYeCcKOro M He(hTEXUMUUECKOTO CHHTE3A.

2. HepeqnanTe OCHOBHBIC TCHACHIUHU PA3BUTHUA OTPACTIA OPraHUYICCKOI0 CUHTE3a.

Tema 2. CyabpupoBanne opranndeckux coenunenuii (IIK-3)
Jlexknus.

[lenn BBemeHust Cynb(OTpyMIbl B OpraHudeckue coeamHenus. OOmas cxema mpoiecca Cylmb(UpOBaHUS.
Cynbupyromme areHTsl. MexaHu3M peakiuu Cylb(upoBaHus. BiausHue pa3nuuHbix (pakTOpoB Ha Ipoliece
cynbhupoBaHus (KOHIICHTPALKs KUCIIOTHI, TEMIIEpaTypa, BpeMsl PEaKiin).

3HaueHHWEe KOHIICHTPAIIMU OTPA0OTAaHHOW KHUCIIOTHI («m-CcyabhupoBanus»). CynbGupoBaHHe B MPUCYTCTBUH
karanu3aropoB. OCHOBHBIE crOcoObl cynbdupoBanus. CynbhupoBaHUE B KUIKOW (daze CEpHON KUCIOTOU
win  oneymoM. CynbpupoBaHue ra3oo0pa3HbIM cepHbIM aHruapuaoMm. CynbdupoBaHue B mapax,
TEXHOJIOTMYECKHE U IKOHOMHMYECKHE MpeumyliecTBa 3Toro Merona. Cynb(pupoBaHHE aMHUHOB METOJOM
«3anexkaHus». MeTofbl BeIIEICHUS CYNIb(OKHUCIOT: BhICAIMBaHUE, U3BECTKOBaHUE. Pa3nienenne n30MepHbIX
cynbokucnor. CynbpupoBaHHE BaXXKHEHIIMX AapOMAaTHYECKUX COENWHEHUil: OeH3oia, TOJyoIna,
HUTPOOEH30J1a, aHWINHA, HadTaIMHA U €r0 MPOU3BOIHBIX, AHTPAXUHOH

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. OxapakrepusyiiTe CBOWCTBA aJKUII CYJIb(OHATOB.
2. Ilepeuncnure MeTombl CynbhUpOBaHUS OCH30J1a, JANTE UM KPAaTKYIO XapaKTePUCTHUKY.



3. YkaxuTe JOCTOMHCTBA U HEJOCTATKH aJKWIApHICYyIb(hoHaToB. Kak 3aBUCAT MOBEPXHOCTHO-aKTUBHBIE
CBOMCTBA JaHHBIX COEAMHEHUN OT UX CTPOEHUA?

4. YKa)kxuTe OCHOBHbIE 3aKOHOMEPHOCTH peakluil cyab(poxIopupoBanus u cynbdookucienus. [Ipusenure
MEXaHHU3M pEeaKUun

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

Jlekumus.
OO6mue cBeeHUs U cxema mpoliecca HuTpoBaHus. Hurpyromue areHTsl. MexaHu3M peakluyd HUTPOBAHMUS.
Bnusinue pa3nuuHbix (PaKTOpOB Ha MpOIECC HUTPOBaHUS (TemrmepaTypa, BpeMs peaklMH, XapakTep
cyOcTpaTta, XapakTep HUTPYIOILEro areHra, Karajau3aTopbl). COOTHOILIEHHE peareHTOB B peakKluu
HutpoBanus. [lo6ounble nporeccsl pu HUTpoBaHuU. Hutposanue yrineBogopoaoB. CriocoObl paszaeneHus
M30MEPHBIX HUTPOCOEAMHEHUH M MX OuHucTKa. HUTpoBaHME XJIOPHPOU3BOIHBIX U pasfelieHue MPOAYKTOB
peakuuu. HwutpoBanue amuHoB. HuTpoBaHue Cynb(QOKHCIOT U BbIJCIEHUE HUTPOCYIHPOKHUCIIOT.
TexHonorust KpUCTaIM3alKK, PA3TOHKU U OYUCTKU HUTpOcoequHeHHH. OCHOBHbIE CITIOCOOBI HUTPOBAHUS.
[Tomyyenne AMHUTPOOEH30JIA, HUTPOTOIYOJIOB, AMHUTPOXJIOPOEH305a, HUTPOCYIb(OKUCIOT HadTaanHa.
HutpoBanue BogHOI a30THOM KHCIOTOM MupeHa, 3pupoB THAPOXHHOHA. MeTOIbI 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 IPUMEHEHUE

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amgaHue IJIs1 CaMOCTOSTEIbHOM PaOOTHI.
1. Hanmummre ypaBHEHUE peaKIMi HUTPOBAaHUS OCH30J1a, MPUBEAUTE TEXHOIOTHIECKUE TTapaMeTphl U
CXEMY.
2. KakoBo npakTuyecKkoe 3HaYeHUE PEAKIUA HUTPO3MPOBAHUS B TPOMBIIINIEHHOCTH OCHOBHOTO
OpPraHUYecKoro M He(hTEXUMUUECKOTO CHHTEe3a?

Tema 4. l'anorennposanue (IIK-3)

Jlekumus.
l'amorenupyronue areHThl. [amoreHupoBaHWe B SAPO W B OOKOBYIO IleNb. MeEXaHU3MBl PEaAKIUN
raJIOTEHUPOBAHUS B AJIpO M OOKOBYIO IIeTlb. BiausiHue pa3inuyuHbIX (aKkTOPOB Ha MPOLeCcC TaJOreHUPOBAHUS
(Temmeparypa, KaTaiu3aropbl, o0O0dy4YeHHe). XJIOPUPOBAaHHE AapOMATHUYECKUX YIVIEBOAOPOAOB U UX
MPOU3BOAHBIX. XJIOpUpOBaHUE (EHOTIOB U aMUHOB. OCHOBHBIE CTAJUU MPOMBIIUIEHHOTO XJIOPUPOBAHUS
apeHoB. TexXHOJOTHYECKHE CXEeMbl XJOPUPOBAHHUS OEH301a M TOdyosna (MO KOJNbIy M B OOKOBYIO IIETB).
TpeboBanusi, mnpeapsABIsieMble K ammaparype. bpomupoBanme wu  wuoampoBanue. Ilomydenwue
(TOPIIPOU3BOAHBIX APOMATHYECKUX COCTUHEHHI.

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

5. Hanuiure ypaBHEHUS! XUMUYECKUX PEAKLU raJOTeHUPOBAHUS HEHACKIILIEHHBIX COETUHEHUN (aJIKEHOB,
AJIKMHOB).

6. llepeuncnuTe BO3MOXKHBIE HAIIPaBJICHUS XJIOPUPOBAHUS aPEHOB, YKAKUTE MeEXaHU3Mbl peakiuil. Kakum
00pa3oM MOXKHO JOOUTHCS MOTyUEHHs! XJIOpOCH30/1a C MAaKCUMAaJIbHBIM BBIXOJIOM?

7. Hanummre ypaBHEHUS peakluii U oxapakTepu3ylTe cBOicTBa U puMeHeHue ¢ppeona-12, ppeona-22,
¢peona-113.

Tema 5. BoccTanoBjieHue HUTPO- U HUTPo30coenuHenuii. (ITK-3)
Jlekumus.



XuMHUsT M HaydyHbIE OCHOBBI TPOIIECCOB BOCCTAHOBIEHUs. OCHOBHBIE BOCCTAaHABIMBAIOIIME areHThl U
OCHOBBI TEXHOJIOTMU. XUMHUS, KaTalu3 U OCHOBHbIE 3aKOHOMEPHOCTH PEaKLUi TUIPUPOBAHUS a30TUCTHIX
coequHeHnii. CrnocoObl  BOCCTAHOBJICHHS  QpPOMAaTHYECKUX  HHUTPOCOCIWHEHWH.  beH3uauHOBas
neperpynmnupoBKa.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. HurpoOeH30i1 1 aHWJIMH HE MOTYT KUIIETh TIPH TOW TEMIIEparype, Mpyu KOTOPOH MPOXoauT peakmwms (95 —
98 °C). 3auem npu BOCCTAHOBJICHUH HUTPOOEH30J1a B aHUJIMH MCTIOIB3YETCsl 0OpaTHBIA XOIOAMIBHUK?
2. Kak MO>)XHO OTZIETIUTh aHWJIMH OT TOJIYO0JIa, UCIIONIb3Ys Pa3Iudusl B UX XUMUUECKUX CBOMCTBaxX?
3. Kakue MeToibl IpeJoCTOPOKHOCTHU CAEAYET IPUHUMATh IPU CUHTE3€ aHWJIMHA?
4. Hamumure ypaBHEHUSI BOCCTAHOBJICHUS M-IUHUTPOOEH301a 10 M-HUTPOAHUJIMHA C TIOMOIIBIO: a) Na2S,
0) Na2S5. Kakoii coctaB uMeeT moaucyabdu 1, KOTOPbId UCIOJb3YETCs B MPUBEICHHOM BBIIIIE CUHTE3E?
5. CpaBHUTE MEX Ty COO0H CIpaBOYHBIC TAHHBIE O PACTBOPHUMOCTH B BOJIC M-HUTPOAHHUIINHA,
M-AUHUTPOOEH30i1a U MpeHmIeHaAnaMiHa. Kak 00bsCHUT YBETMUEHNE PAacTBOPUMOCTH B BOZE B PAIY
TUHUTPOOEH301 < HUTPOAHWIWH < (DeHHICHIUaMUH?
6. PactBopumocTh M-HUTpOoaHuauHa B Boae npu 100 °C npubnusurensHo B 25 pa3 6onblie, yeM mpu 25
°C. PaccunraiiTe KOIMYECTBO KHITAIIECH BOJBI, KOTOPOE HEOOXOAUMO JJIsi PACTBOPEHUS BCETO CIIOCOOHOTO
00pa30BaThCs B JAHHOM CHHTE3€¢ M-HUTPOAHUIMHA

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

Jlexknus.
HyxneodunsHoe 3amenienne cyiabGorpynmnsl. Peakius meaoqHoro miaBieHus cynbQoKucior. OTKpeITOe U
aBTOKJIABHOE WIECNIOYHOE IIJIaBlICHHE. BhieneHne ruapoKCHCOeIMHEHUN. 3amelieHne Cyab(orpynmbl Ha
aMUHOTPYIIY CIUIaBICHHUEM CYIb(QOKHCIOT ¢ aMUJOM HaTpus W NpHU jAekicTBuM ammuaka. OOpaborka
LIEJIOUHOIO IaBa. Ammaparypa JUisi HPOBEAEHHUS IPOLIECCOB LIEJIOUHOro IuiaBieHus. [IpousBoacTso
¢enomna, pezopuuHa, b-HadTona.
3ameleHnue TajJoreHOB Ha THIPOKCH-, alIKOKCH- M aMHHOTPYIMITYy B apOMAaTUYECKUX M amu(aTHyeCcKux
coequHEHMIX. BrusHue mpuposl cyOcTpara M rajJoreHa Ha CKOPOCTh PEaKIUU 3aMeleHus. MeXaHu3MbI
peakmuit (SN1, SN2 u kune-3amenienue). KaranuzaTopsl B peakusx 3aMeIIeHUs XJI0pa THAPOKCUTPYIIION.
[IpuMepsl MPOMBINIIIIEHHBIX CHUHTE30B. 3aMEIIEHHE TajJOr€HOB B AKTUBUPOBAHHBIX apWITAIIOTEHUIIAX U
reTePOLUKINYECKUX COSIUHEHUAX. MeXaHU3M peaKinu.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Onummre cnocoOsl BbiAeNeHUS GEHOTI0B U HA(TOJIOB U3 PEAKIIMOHHONW MacChl MOCI]IE OKOHYAHUS
npolecca MeaoyHoro miasineHus. [IpuBeanre ypaBHEHNUs COOTBETCTBYIOLIUX PEaKIUi.
2. [IpuBenuTe XUMUYECKHUE PEAKIIUU U YKAXKUTE YCIOBUS MPOBEACHUS MTpoLiecca MPH MOTyYeHUN
aHTPaxXUHOH- | -CyIb(OKUCIOTH M AHTPAXUHOH-2-CYNIb(DOKUCITIOTHI.
3. [IpuBenuTe XUMHUYECKUE PEAKIIUN U YKAXKHUTE YCIOBUS IPOBEACHUS MTpoliecca MPH MOITyYeHUN
anu3apuHa.
4. TlpuBenute cTpyKTypHBIE (POpMyibl H-KHCIIOTBI 1 XpOMOTPONIOBOM KUCIOTHI. [IpuBennTe XMMUYECKHE
pEeaKLUy UX MOyYEHHUs U YKAKUTE YCIOBHS IMPOBEICHUS IEIOYHOTO IJIABICHHUS.
5. [IpuBenuTe XUMHUYECKHE CXEMBI U OTUIIUTE TEXHOJIOTHIO MOTY4YeHHsI 1-aMHUHO-aHTpaxUHOHA U
1-MeTnIaMHUHOAHTPAXUHOHA.

Tema 7. B3aumHble npeBpaleHusi aMHHO- U ruapokcucoenuHennii (IIK-3)

Jlexknus.
OOu1re mpeaCcTaBIeHUs O PEAKIMAX THAPOKCHIMPOBAHUS U aMUHUPOBaHUS. MeXaHU3M PEaKIHH.
B3aumHble npeBpalieHHs] aMUHO- M TUIPOKCUCOCNMHEHUW. KHCIOTHBIA THAPOIU3 aAMUHOIPYIIIIHIL.
AMUHUPOBaHNE OKCUCOEIMHEHU aMMHAaKOM WJIM COJIIMU aMMOHMs. Peakuus byxepepa.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. K xakoMy TUIy peakuii OTHOCSITCS] B3aUMHBIE ITPEBPALLEHUS ApOMATUYECKUX aMUHO- U
TUAPOKCUCOEAMHEHUIN ?
2. Hanmmmure cxeMy TayTOMEpHBIX MPEBPAILEHUH B Clly4ae KETOCHOJIBHON TayTOMEPUU U TayTOMEPUU
CHAMHWHOBBIX COCHHHGHHﬁ.



3. JIns Kakux psI0B apOMaTUYECKUX COSNMHEHUHN Hanbolee 9acTo UCIIONB3YIOTCS PEaKIIMi B3aUMHOTO
MPEBPALLECHUS aMUHO- U THIPOKCUCOCTUHEHUI.

4. Hanumurte BO3MOXKHBIN MEXaHU3M peakinu byxepepa.

5. Kakue orpanndeHus i NpoBEACHUS IpoLecca B3aUMHOTO MPEBPAICHUS aMUHO- U OKCUCOEIMHEHUI
HaKJIaJbIBAET CTPYKTYpa UCXOIHBIX CyOCTpaToB?

Tema 8. AnknnupoBanue u anunauposanne (IIK-3)

Jlexknus.
ANKUIMPOBAaHUE APOMATUYECKUX COEAMHEHNN. PeareHThl U KaTanu3aTropbl, YCIOBUS U MEXaHU3MbI PEAKIIUM
AIKMJIMPOBAHUS apeHoB. AsnkminpoBanue mo @punemo-Kpadrey. ATKuInpoBaHue COUPTAMH U aJTKCHAMU.
AJnxwinpoBaHue (GOPMAJIMHOM, MEXAaHHW3M peakuuu. Peakius XJIOpMETWIMPOBaHUS. AIMIMPOBAHUE
apoMaTU4eCKUX yIIeBOA0ponoB. Karanu3aTopsl U peareHThl peakuuil annianpoBaHus. MexaHu3M peakiuu
armupoBanus o dpunento-Kpadrey. Mcnons3oBanue peakuuii aiinpoBaHus IS MOTyYeHHsI KETOHOB,
KapOOHOBBIX  KHCIIOT,  CJIOXHBIX  3(UPOB,  OKCOKHCIOT,  TETEPOIMKINYECKHX  COCAMHEHUI.
@®opmunupoBanue. Peaknuu ['arrepmana-Koxa, Paiimepa-Tumana, Bumnbcmaiiepa. KapOokcunupoBanue
¢benono no xoublty, peakuus Konpoe-IlImuara. [Ilpumepsl mpOMBIIITIEHHBIX CHHTE30B. VX 3HaueHue.
AnxwiupoBaHue (EHONOB M apOMAaTWYeCKUX aMUHOB 10 KOJNbILy. AJIKWIMPYIOIIME areHTHI.
N-ankunupoBaHHE aMHUHOB. 3aBHCUMOCTh PEAKLIMOHHOM CHOCOOHOCTM aMHMHOB M OT HX CTPOCHHS B
peakuusax anKuwinpoBaHus. O-aJKUIMPOBaHUE TMAPOKCUrpynnbl. CpaBHEHHE PEaKIIMOHHOW CIOCOOHOCTHU
apWIaMUHOB M ()EHOJIOB B PEAKIMAX AIKWIMPOBaHMA. MeXaHU3MBbl peakiuil ankuiauposanus. Kpurepun
BbIOOpa AJKWIMPYIOIIMX areHTOB. AIMJIMPOBaHME aMHUHOB M THApOoKcHcoenuHeHwid. Karammsatopsl u
peareHTbl peakuuid amuIMpoBaHHUs. MexaHu3Mmbl peakiuil. CpaBHEHHE PEaKIMOHHOW CIIOCOOHOCTH
apOMaTHYECKUX aMUHOB U (DEHOJIOB, CIUPTOB U (PEHOJIOB B PEAKIIHMSIX allUJIMPOBAHUSI.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. IlpuBenuTe MEXaHU3M PEAKIIUNA AITKUITUPOBAHUS.
2. Kakue karanu3aTopsl UCHIOIB3YIOTCS B pEAKIMAX AJIKWIMPOBAHUA U UX POJIb B 3TUX Ipoleccax”?
3. IlpuBenTe TEXHOIOTHUECKYIO CXEMY JKUAKO(PA3HOTO AKUIMPOBAaHUS OEH3071a B ATUIOEH30I1.
4. J1ng npou3BOACTBA KAKUX ITPOAYKTOB MCIIOJIBb3YIOTCS 0-OKMCcH? Hanuimure ypaBHEHUS peaKIUil.

Tema 9. Peakuuu oxuciaenus (I1K-3)

Jlexknus.
Peakumu okucnenusi. [IpakTudeckoe 3HAYEHHE TIPOIIECCOB OKHUCIEGHUS H HMX Ki1accuukamms.
OKI/ICJII/ITGJIBHBIG AarCHThl WU TCXHHUKaA 6€3OHaCHOCTI/I B IIponeccax OKHUCIICHUA. 3HepI‘eTI/I‘I€CKa}I
XapaKTepUCTUKa peakuuid okuciaeHus. HaydHble OCHOBBI TMPOLECCOB OKHUCICHUS BO3IYXOM H
MOJICKYJISIDHBIM KM CJIOPOAOM. MexaHu3m nponcecCoB roMOrcHHOTO OKHCJICHHA. KI/IHeTI/IKa U KaTalinui3
TOMOI'€CHHOI'O OKUCJICHUA. reTepOI‘eHHI:II\/'I KaTajin3 MnpouccCoOB OKUCIICHUS. KaTaJII/BaTOpBI, MEXaHU3M
IrETCPOrCcHHOKATAIIUMTUYCCKOTO OKHUCJICHUS. OKI/ICHI/ITGJII/I " KaTaJin3aTopbl MPOLECCCOB OKUCIICHUA. OCHOBBI
TCXHOJIOTUN TMPOLCCCOB OKHUCJICHUA BO3AYXOM W MOJICKYJIAPHBIM KHCJIOPOAOM. OKI/ICHGHI/IC B )KHI[KOﬁ )41
ra3oBoi (hazax, THUMBI pEaKIMOHHBIX aIapaToB.
XUMHSA U TEXHOJIOTHUS mnponecca OKHUCICHUSA aJIKaHOB, ITOJYYAaCMbIC ITPOAYKTHI.
OxkwclieHne MUKI0aTKaHoB. [Ipor3BOICTBO MUKIIOTEKCAHOHA M aIMTMHOBON KHCIIOTHI U3 IIMKJIOTEKCaHA.
OkuclieHne aJKeHOB M0 HACBIIEHHOMY aroMmy yriepona. [IpousBoactso akponeuHa. [Ipons3BoacTtBo okucu
OTUJICHA MPAMBIM OKHUCJIICHUCM 3TUJICHA. Texunonorusa mponecca. OKI/ICJIGHI/IG AJIKCHOB 110 HCHACBIIIICHHOMY
aTromy yruepoza. TeXHOIOrus OKACIEHUS aJIKEHOB.
Oxkwucrienne OeH30i1a, HaQTaIMHA U aHTpAIeHa M0 apOMAaTUYECKOMY KoJbIily. OKHCIIEHHEe OOKOBBIX Iiernei
AJKUJIAPCHOB M TETEPOIUKINYCCKUX COCIUHEHUW 10 aJbJCTUIOB M KapOOHOBBIX KHCIOT. IlomydeHue
HUKOTMHOBOM KHCJIOTBI. MeEXaHu3M peakIuu OKHUCICHHS Kymona. OKHCICHHE CepycoaepKalnux
COETUHEHUN.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. KaxoBslI yClI0BUS, TEXHOJIOTMUYECKUE ITAPAMETPBI, a TAK)KE XMMHU3M IIPOLIECCa OKUCIICHNS aJIKaHOB?
2. IIpuBenure MEXaHU3M OKHUCIICHUS METaHa.
3. Ilepeuncnure OKUCIUTENBHBIC ar€HTHI, TPUMEHSEMbIE B TAOOPATOPHOM MPAKTUKE U B IPOMBIIIJICHHOCTH.



4. B uem 3akio4aeTcs CyTh peakluii OKMCINTENBHOIO aMMOHON3a? TeXHOIO0rus MOy YeHUS]
AKPUJIOHUTPHUIIA 10 DTOMY METOLY.

5. Hanumure YPaBHCHUEC U MCXaHWU3M PCAKIIUH NPAMOI0 OKHUCJICHUA 3TUJICHA B allCTAJIbACTU. B uem
3aKIIOYA0OTCA MPCUMYIIICCTBA 3TOT'O METOAA IMOJTYUYCHHUA alCTAJIbACTUA IICPE I[pyrI/IMI/I?

6. Kakue BelecTBa Noiay4aroT IPU OKUCIEHUH AJIKMJIAPOMATUYECKUX COETUHEHUN?

7. [IpuBeuTe MEXaHU3M PEAKIIMH OKHUCIICHHS H30TTPOITMIOEH30J1a B THIPOIIEPEKUCH M PA3IOKCHHS €€ Ha
(heHoI U areToH.

8. IlpuBenuTe TEXHOIOTHUECKYIO CXEMY MOIy4YeHHs (PeHOoJIa KyMOJIbHBIM METOIOM.

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

10. Kakue mpoayKThl OIY4YatOTCs IPYU OKUCIICHUN aJIKEHOB MO HEHACHIIIEHHOMY aToOMY yryiepoja?

11. HpI/IBeI[I/ITe CXEMY IOJYy4YCHHA CTUPOJIA U €0 T'OMOJIOTOB OKUCIIUTCIIbHBIMU MCTOAAMU.

12. OxapakTepusyiite nporecc napodazHoro OKUCICHUS apEHOB B aHTUIPUABI KHCIIOT.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:

TeKylui KOHTposib — 80 6aioB

7 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. |Ceipbe u obmue | Omnpoc 4 o 1 Gammy 3a Ka)XIblii BEpHBINA OTBET
METOIbI
nonydyeHus  |maboparop 5 Brmmonnenne nabopartopHoit padotel — 1 6am, odhopmienne otyeta 1
OpraHUYECKUX Has 0aJ1, OTBETHI HA JOTONHUTENbHBIE BOMPOCH — 3 Oamta (o 1 6amry
BEILIECTB pabota 3a KaKJIBIN TPaBIIIBHBINA OTBET)
2. |Cynbdpuposanue | Ompoc [To 1 6amry 3a KaXkabIii BEPHBIN OTBET
OpraHrqaeCKuX | jagoparop 5 Beimonaenue naboparopHoit padotsl — 1 6am, opopmienue ordera 1
COE/IMHEHUH Hast 0ay1, OTBETHI Ha JOMOJHHUTEIBHBIC BONPOCH — 3 Oayuia (o 1 Oamty
pabota 3a KQK/IbIi PaBHIILHBIN OTBET)
3. | HurpoBanue n Omnpoc o 1 Gammy 3a Ka)Iblii BEpHBINA OTBET
HUTPO3UPOBAHU | raGopaTop 5 Brimonuenne maboparoproit pabotsl — 1 6am, opopmienue oTuera |
€ OpraHHiCCKuX Hast 0aJu1, OTBETHI Ha JOMOIHHUTEIBHBIE BOMPOCH — 3 Oaia (mo 1 Gamry
COCMHCHNH pabora 3a Ka)KIbIi IPaBHIBHBINA OTBET)
4. |TanorenupoBan | Ompoc [To 1 6amry 3a KaXkabIi BEPHBIN OTBET
ne naboparop 5 Brimonnenne maboparopHoii pabotel — 1 6ani, opopmieHue otueTa 1
Has 0aJu1, OTBETHI Ha JIOMOIHHUTEIbHBIE BOMPOCH — 3 Oamna (mo 1 Gamry
pabota 3a KQK/IbIi PaBHIILHBIN OTBET)
5. |Boccranosiaenn | Ompoc o 1 Gammy 3a Ka)XIblii BEpHBINA OTBET
€ HUTPO-H | raGoparop 5 Brimonuenne maboparoproit pabotsr — 1 6am, opopmienue oTuera |
HUTPO30COCIH Hast 0aJu1, OTBETHI Ha JOMOIHHUTEIBHBIE BOMPOCH — 3 Oaia (mo 1 Gamry
CHHH. pabora 3a Ka)KIbIi IPaBHIBHBINA OTBET)
KonTpoa 10 Pemenne 5 3amau. 2 Oamna - BepHOe pemieHue 3amadm, | Oamn —
bHast JIOTHYECKU BEPHO pEllIeHUE, cofiepxaniee apuGMETHIECKYIO OIHUOKY,
pabdora(k 0 GanyoB — HEBEpHOE pEIICHUE
OHTPOJIBLH
blii cpe3)
6. 3amerneHue Ompoc 4 ITo 1 Gasury 3a Ka)KIbIii BEpHEIH OTBET




CyJborpymb! naboparop 5 Brimonnenne maboparopHoii pabotsl — 1 6ani, opopmieHue otueTa 1
LR UL Hast 0ay, OTBETHI Ha JOMOJHHUTEIBHBIC BONPOCH — 3 Gayuia (o 1 Oamty
pabora 3a KKl PaBUIBHBIN OTBET)

7. B3aumnsie Omnpoc 4 o 1 Gammy 3a Ka)1blii BEpHBINA OTBET

MpeBpaleHUs
aMHHO- U
THIIPOKCHCOEIN
HEHUI
8. |AnxunupoBanue | Ompoc o 1 Gammy 3a Ka)Iblii BEpHBINA OTBET

u maboparop 5 Brimonaenne madopatopHoii padotsl — 1 6am, opopmiienne otaera 1

aluINpOBaHHE Has 0ayu1, OTBETHI Ha JOIOJHUTEILHBIC BOMPOCH — 3 Gamna (mo 1 Gamry
pabora 3a KaKJIBIN TPaBIIIBHBINA OTBET)
9. Peaxrumn Ompoc 3 ITo 1 Gasury 3a KaXKIbIii BEpHEIH OTBET
OKUCICHUA | raGopatop 10 Brimonnenne mabopatopHoii pabotsl — 1 6ani, opopmieHue otueTa 1
Has 0aJu1, OTBETHI Ha JIOMOJIHHUTEIbHBIE BOMPOCH — 3 Oamna (o 1 Gamry
pabora 3a KKl PaBUIBHBIN OTBET)
Kontpon 10 Pemenne 5 3amau. 2 Gamna - BepHOe peuleHue 3agadu, 1 Oamm —
bHasI JIOTHYECKU BEPHO pelIeHUE, coepxaliee apu(pMEeTHIECKyI0 OIHOKY,
padora(k 0 6ayIOB — HEBEPHOE PEIICHUE
OHTPOJIBH
bIii cpe3)

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

11. (MaauBuayansHble 3a1aHUS, 50 CTYACHT MOXET IMPEJOCTAaBUTh BCE 3aJaHUSl TEKYLIETO KOHTPOJ H

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

HtoroBast OIlEHKa IO DJK3aMEHY BBICTAaBIIIETCS B
100-6amnbHOM  peUTUHTOBOM

yeTplpexOamnipHON  1mKane. IlepeBon

100-6annpHOM mIKame W B TPATUIMOHHOMN
OLIEHKW [0 JUCHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

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

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 5. BoccTaHOBIEHHE HUTPO- U HUTPO30COECIUHEHUN.

Bapuanr 1

1. CynbupoBanue. 3HaueHNe BBEJCHUS CyIb(OrpynIbl B apomaruueckoe sapo. Cynbdupyromme
peareHTbl. BnusiHue pa3nu4HbIX (GaKTOPOB Ha TPoLEcC CyIb(OUPOBAHHUS.
2. Metozpl ¥ IPHEMBI BEJICHUS TIPOIIECCa IIEIOYHOTO TUIABICHUS apOMATUYECKUX CYIb(OKHUCIIOT.
Brinenenue ruznpokcucoeanHeHui. Texnomorus nomyyeHus 2-Hagrona.

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

XapaKTEePUCTUKY 3THX CIIOCOOOB.
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4. PaccumraiiTe He0OOXOANMOE KOJMUECTBO PEareHTOB I MpurotoBieHus 500 Kr HUTpYyIOLIeH cMecH
cocraBa: 27 % a3oTHoU kucaoThl, 60 % cepHOli kucaoThl U 13 % BOIBI M3 MENaHkKa, CEPHOI KUCIIOTHI U
BOJIBL.

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

Bapuant 2

1. CynedpupoBanue HadranuHa u 2-Hadrona. [IpaBuio pa3menienus cynbporpyni B HaQTaInHOBOM
kosble. [lonydenue MOHO- ¥ OMHUCYTb(POKUCIOT HapTaIMHA U 2-HadToA.

2. BoccTaHoBIieHHE HUTPOCOCIMHEHUH pacTBOpaMu Cyab(pHUI0B B LIETOYHOH cpene. B kakux ciaydasx 3ToT
MeTON NpUMEHSIOT? MeXaHn3M BOCCTAaHOBJICHUS HUITPOCOEAUHEHHH CYIb()UI0OM HATPUSI.

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

4. TlpennoxuTe cXeMy M YCIOBUS XUMUYECKUX MIPEBPAICHHUM MOTyUYeHUs U3 aHWIMHA
4,4-(N,N-aumeTnn )-qmuaMuHOAn (S HIITMETaHa.

5. Kaxoe obpa3yetcs coenunenue, ecnu 18,3 kr 2,4-quaurpoanunusa B 50 1 90 %-it yKCyCHOM KHUCIOTHI
obpaborarp 32 kr Opoma? B KakuX NpUMEPHO TEMIIEPATYPHBIX YCIOBUSAX CIETYET MPOBOIUTH ITY
peaxiuio? Kak MoykHO ObUTO OBl YCOBEPIIIEHCTBOBATH MTPOBEICHUE 3TOM PEAKLUH C HENIBbI0 COKPAIIECHUS
pacxona Gpoma?

Tema 9. Peakiiuy oKUCIICHUS
Bapuanr 1

1. 3amemienue xjopa (Opoma) Ha aMUHO- M apuiIaMUHOTpyMbl. KaranuTuueckue U HeKaTaluTUYeCKHe
npouecchl. MexaHu3Mbl peakiui.

2. XapakTepucTuKa NePBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB, METOJIbI UX OomNperesenHus. Paznenenue
CMECH aJIKUJIaMUHOB.

3. Ilpensioxxnute XMMUYECKYIO CXEMY, YCIOBHS U MEXaHU3MbI pEaKIMil TPU CUHTE3E
2,6-TMaMUHO-TI-TOJTYOJICYTH(OKUCIOTHI U3 TOJIyOJIa.

4. AnxunupoBaHHME aMUHOB IMPOCTBHIMU dPUPaMH, aJIKHIITaIoreHnamMu. BBenenne OeH3UIBHOTO OCTATKa,
3aMEIEHHBIX AJIKUIBHBIX TPYII (OKCUATIKUIBHBIX, KapOOKCUMETHIIbHBIX).

5. MeToabl BpeMEHHOM 3aIIUThI IEPBUYHBIX aMUHOTpyI. ['uaponmn3 N-aruinaMiuHOB (YCI0OBHS THAPOJIN3A,
Karajms).

Bapuanr 2

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

2. Oxucnenue HadTanmuHa. OMUIIATE MPUHIUITHAIEHO TEXHOJIOTHIO MOyYeHHs (hTaIeBOTO aHTUAPUIA U3
HadranmHa.

3. Ilpennioxxnute XMMUYECKYIO CXEMY, YCIIOBHS U MEXaHU3MBbI pEaKIIMil CHHTE3a
2-aMHUHO-M-TOJTYOJICYTb(OKHUCIOTHI U3 TOIyOJa.

4. JlaiiTe CpaBHUTEIBHYIO XapaKTepUCTUKY MeTo0B TonyueHus ¢enona. (I[lonmydaenne ¢enomna us
0eH30JICYTb(OKHUCIIOTHI, U3 KyMoJta, OeH3o0ata menu.) [IpuBeauTe MexaHW3Mbl peakiuii moxydeHus GeHona
STUMH METOJaMHU.

5. Kak ompenenuts comepkaHne aMUHOB B cMecH alkiiaMuHOB? [IpeanoxkuTe cnocod pas3nencHus CMeCH
anunnHa, N-stunanmwidia 1 N,N-Iu3TuaaHuInHa.

JabopaTropHasi padora

Tema 1. Ceipbe 1 00IIIHIE METOABI TTOJTYYCHHUST OPTAaHUYCCKHUX BEIIECTB

1. PaccMoTpuTe mpuMepsl pacipeieeHus SIeKTPOHHOM IIOTHOCTH B OEH30JIbHOM KOJIBLIE TTOJT ICHCTBUEM
IEKTPOHOJOHOPHBIX U 2JIEKTPOHOAKIEITOPHBIX 3aMECTUTENICH.

2. Pacnionoxxute n3BecTHBIC BaMm 3aMecTUTENH B PSJl IO UX OPUEHTUPYIOLIEH CIIO-COOHOCTH.
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3. PaccmoTrpuTe mpOCTpaHCTBEHHOE BIUSAHHUE 3aMECTUTENIEH B apOMATUYECKUX CO-CIMHEHUSIX Ha
COOTHOILICHHE U30MEPOB.

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

5. PaccmoTpuTe BIUsIHUE aKTUBHOCTH aTaKyIOIIMX YaCTHUIl B PEAKIUAX AIEKTPOPHIBHOTO 3aMEIlIeHUs Ha
CEJIEKTUBHOCTb U CKOPOCTH IpoLecca.

6. HazoBute dpakuun, orOupaeMblie npu rnepepadboTke KAMEHHOYTOJIBHON CMOJIBI, M YKaKUTE
YIJIEBOJIOPO/IBI, KOTOPBIE B HUX COIEPKATCSI.

Tewma 2. Cynb¢upoBanue OpraHMueCKuX COCTUHEHUH
1. Kakum MeTomom ocyIecTBiseTcs Cyab(pupoBaHue apoOMaTHIECKIX aMHUHOB?
2. OnumuTe crnocoObl BIACIEHUS CYIIb()OKHUCIIOT.
3. HazoBuTe OCHOBHBIE CBOWCTBA CYJIb()OKHUCIIOT.

4. O6paTuMOCTh PEeaKINU CYIb(PUPOBAHUS APOMATHUECKUX COCTUHEHNH. MeXaHU3M THIpOIn3a
apOMaTHYECKUX CYJIb()OKHUCIIOT.

5. PaccMoTpuTe 0COOEHHOCTH MPOIIECCOB, MPOTEKAIOIINX TP UCTIOIb30BAaHUH B KAUECTBE pearcHTa
XJIOPCYNb(HOHOBOW KUCIIOTHI.

6. Chopmynupyiite u 00bsicHUTE TIpaBUIIO ApMcTpoHTa-BruHHa npu cynbdupoBaHuy HapTaIMHA.

7. B ueM cylmiecTBEHHOE pa3IMune B MPOBEACHUH IIpoliecca CyIb(PUPOBaHHs apO-MaTUUECKUX aMHUHOB B
pacTBOPHUTEIIC METOIOM “‘3alleKaHus” OT OOBIYHBIX METOJOB?

8. Mephbl TexHUKH 0€3011aCHOCTH MPH MPOBEIECHUH MPOLIECCOB CYIb(UPOBAHUS.

9. Kakwue mpomykTsl 00pa3yroTcs npu cyabpupoBaHUN (EeHOJIa KOHIICHTPUPOBAHHOW CEpHOU KUCIIOTOM
npu temneparype 10-20 °C u npu 100 °C u nouemy?

10. IMToyemy mpu cynbpupoBaHUM OSH301a HA MOHOCYIIb(OKUCIIOTY B Ka4eCTBE CYIb(PHUPYIOLIETO areHTa
MCTIONB3YIOT KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIIOTY, a IPU JajbHEUIIeM CylIb()UPOBaHUU Ha
IUCYIb(POKUCIOTY - oJeym?

11. Kak BIUSAIOT 3aMECTHTENIN HA CKOPOCTh U MECTO BCTYIUICHUS CYJIb(OrPyIIIbI B apOMaTHIECKOE SAPO?
12. Kakoii uzomep npeobianaet npu cyibGupoBaHUH XJIOpOEH30J1a U ToYeMy?

13. Kaxoit KoHIIEeHTpaluuu ojieyM ObUT UcTionb30BaH Ais noayuyeHus 700 kr 20 %- ro oneyma, eciiu AJisi €ro
paz0aBieHus UCTIONB30BaIu 340 KT CEpHON KUCIOTHI ITUIOTHOCTHIO 1,8287

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

Tema 3. HuTpoBaHue 1 HUTPO3UPOBAHUE OPTaHUYECKUX COEANHEHUN
. B ueM 0cOOEHHOCTh HUTPOBAaHUS APOMATHUECKUX aMHUHOB?
. Kak ocymiecTBisieTcst KOHTpOJIb peakliuyu HUTPOBaHUS?
. PaccmoTrpuTe criocoObI BeIIENIEHUS HUTPOCOEAMHEHHH.
. B 4em cyImHoCTh OKMCINTENBHOTO HUTPOBAHUS?
. Kak npon3BoanTcs aHaIn3 KayecTBa HUTPOIPOTYKTOB?
. PaccmoTpute 0cOOEHHOCTH HUTPOBaHUS (PEHOIOB M HAPTONIOB.
. Kakune TpeboBanus k 6€3011acCHOMY BEIEHHIO NPOLECca TO0KHbBI COONIOAATHCS IPH HUTPOBAHUN ?
. OOBsicHUTE HEOOPATUMOCTH MPOLIECCOB HUTPOBAHMS B OOBIYHBIX YCIOBHSX.

0 I N D bW

9. KakoB nopsiI0K 3arpy3Kd KOMIIOHEHTOB IIPU IPOBEACHUH MPOIECCOB HUTPOBAHMS ?

10. OObsicHUTE MECTO BCTYIUICHHSI HUTPOTPYIIIBI P HUTPOBAHUH HapTaIMHA U HAPTATUHCYIb(POKHUCIIOT.
11. Kakuie TUHUTPOTIPOU3BOIHBIE OOPA3yIOTCs TPH HUTPOBAHUH aHTPAXWHOHA HUT-PYIOIIEH CMEChIO?

12. B yem cXOJCTBO U pa3iu4Ms B PEAKIMAX HUTPOBAHUS U CYTb(UPOBAHUS apOMA-THUECKUX COCTUHEHUN?
13. KakoBbI IpUHUUIIBI IPOBEICHUS TPOIIECCOB HUTPOBAHUS?

14. Kakue ¢akTopsl OynyT oKa3bIBaTh BIMSHHAE HA COOTHOIIEHUE OPTO- U MApau30MepOB P HUTPOBAHUH
rajgoreH0eH3010B8?

15. KakoBa posib HUTpUTA HATPUsI IPYU HUTPOBAaHUM apOMAaTHUECKUX COEIMHEHUI BOAHON a30THON
KHCIIOTOM?

13
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16. Kakoiif KOHIIEHTpalMK ¥ B KAKOM KOJIMYECTBE HEOOXOIMMO B3STh CEPHYIO KHCIIOTY WU OJIEYM JIJIst
npurorosieHus 1200 kr HUTpyIOIIEH cMecH ciieayromero cocrasa: 61 % cepHoil kucnotsl, 31 % a30THOM
KUCIIOTHL U 8 % Bopwl, eciin umeeTcsa 68 %-s a3oTHas kuciaora?

17. Ilpu HuTpoBaHUM OeH30HUTpUIIA 00paszyeTcst okono 17 % opro-u3zomepa u okoio 81 % meranzomepa.
Yem 0OBSICHUTHh M30MEPHBINA COCTAB MPOITYKTOB HUTPOBAHUS ?

18. Kakoe momy4nTcsi coemuHeHue, eciu 78 Kr 6eH30i1a 00padaTeiBaroT 90 KT MenaHka B MPUCYTCTBUU
cepnoit kucinotsl ipu 80 °C. Konnenrpauus orpadoranHoi kuciaotsl 87 %. PaccuuTaiite, kakoe
KOJIMYECTBO CEPHOM KUCIIOTHI WIIH OJieyMa TpeOyeTcs Al MPOBEACHUS STON peaKIiH.

19. Yro obOpaszyeTcst mpu HUTPOIUPOBAHIII IEPBUYHBIX APOMATUIECKUX AMHHOB?
20. Kakune mpomayKTsl 00pa3yroTcsi Mpu HUTPO3UPOBAHIIT JHAPUITAMUHOB?
21. TayToMepust apoMaTH4ECKUX TUAPOKCUHUTPO3ONIPOU3BOHBIX.

22. [Touemy mipu HUTPO3UPOBAHIII PE30pIIMHA oOpasyeTcs 2,4-THHUTPO30PE3OPIITH U HE 00pa3yeTcs
2,4,6-TpUHATPO30PE30PIIUH?

Tema 4. 'anorennpoBaHue
1. Kakue nmpoayKThl 00pa3yroTcst Py XJIOPUPOBAHUN HUTPOOEH301a?
2. B yeM 0COOEHHOCTD XJIOPUPOBAHUSI aMUHOB OC€H30JIBHOTO psiia?
3. B 4eM cocTOUT posib OKHCIUTENS B IPOIIECCe OPOMUPOBAHUS aPOMATHICCKUX COCTUHCHUI?
4. B xakoe TOJIOKEHHE BCTYIAET XJIOp MPH XJIOPUPOBAHUH JUHUTPOOEH30JIa PH BHICOKHUX TeMIepaTypax?
5. [IpuBenuTe TEXHOIOTHUECKYIO CXEMY HEMPEPBHIBHOTO XJIOPUPOBaHUS OeH30Ia.

6. KaxoBa nmpeuMyIiecTBeHHas OpHEHTALUS NP XJIOPUPOBAaHUU U OpomupoBaHuu Toiyoia? ITpu xakoi u3
3THUX peaKIUil OTHOIIEHHE KOJMUYECTB IMOYYAIOIIMXCS OPTO- U Mapan30MepOoB JTOJHKHO OBITH OoJbIie?

7. Kakue npogyKThl 00pa3yroTcst IpH XJIOPUPOBaHUN OeH30ma?

8. Kakue peareHTbI HCTIONB3YIOTCS B PEAKIIMA OPOMUPOBAHUS apOMATHIECKUX CO-CTUHECHUNA?
9. HazoBuTe MepHl IO TEXHUKE O€30MaCHOCTH MPH BEACHUH MPOLIECCOB raJIOTCHUPOBAHUSI.
10. B ueM 3akrodaeTcsi IOATOTOBKA CHIPhS B MPOM3BOACTBE XJIOpOeH301a?

11. Kaxoe coenunenne oOpasyercs npu XJIOPUPOBAHUH 2-METUIIAHTPAXUHOHA U
1-cynb(hOKUCIIOTHI aHTPaXHUHOHA?

12. Kakum 00pa3omM MOXKHO BBECTH (pTOp B OOKOBYIO IIeTIh apOMaTHUECKOro coenuHeHusa? B
apoMaTtnueckoe Koublo? [To kKakuM IpuYrHaAM HEBO3MOXKHO MPSIMOE (PTOPUPOBAHHE APOMATHUECKUX
COEAMHEHU?

Tema 5. BoccTaHOBIEHNE HUTPO- U HUTPO30COCIUHEHU.
1. 3anummuTe cxeMy XMMHUYECKUX MPEeBPAIIEHN BOCCTAHOBIICHUSI HUTPOCOECTUHEHU I
KEJIE30M B MPUCYTCTBUU JIEKTPOIUTA?
2. 3anummTe CXeMy XUMUYECKUX MPEBPAIEHUN B TPOILIECCE BOCCTAHOBICHUSI HUTPOCOECTUHEHU I
Cynb(hUIO0M HATPHSL.
3. Kax BBIAEISIOTCS aMUHBI U3 PEAKIIMOHHON MacChl PU BOCCTAHOBIEHUH HUTPOCOETMHEHUH JKEIE30M B
MPUCYTCTBUU dJIEKTpOIUTa?
4. Kakoif BOCCTAaHOBHUTEIb CIICAYET UCIIOIB30BATh JIJIs TTOJyYCHHS 2-aMUHO-4- HUTpOdeHoIIa 13
2,4-muauTpodeHnomna’?
5. CocraBbTe TEXHOJIOTHUECKYIO CXEMY BOCCTAHOBJICHHSI HUTPOOEH30J1a 10 aHWJIMHA BOJOPOJIOM
KaTaJTUTUYECKUM METOJOM.
6. [Touemy mpu BOCCTaHOBJIEHUH HUTPOCOEIMHEHUI HE BCET/Ia OTAAETCS MPEANOYTEHHE CAMOMY JICIIEBOMY
13 cynbPpuaoB - cynbhuIy HaTpus?
7. Kakue kataau3aTopbl U pacCTBOPUTENIN UCHIOIb3YIOTCS IPU BOCCTAHOBICHUH HUTPOCOEANMHEHUN
BOJIOPOJIOM B JKHJIKOH (haze?
8. 3anummTe cXeMy XUMHUYECKHUX MTPEBPAICHUI MPU BOCCTAHOBICHUHA HUTPOOCH30J1a ITMHKOM B IIETIOYHOMN
cpene, amajabraMoi HaTpus.

9. Kakue TpeOoBaHUS NPEIbSIBIAIOTCS K KQUECTBY KEJIE3HON CTPYKKH B PEaKLUAX BOCCTAHOBICHUS
HUTPOCOCIMHEHUM B CpeJie AIEKTpoauTa?
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10. ITpu BoccTaHOBIEHHM a30KpaCUTENs 00paszyercs 2-aMMHO-4-MeTHI(hEHO U - aMHHOAIeTaHMIIN/I.
Kakoii a3okpacutesns OblI HCIIOIB30BAaH M KAKME BOCCTAHOBUTENIN MOKHO NPUMEHUTH?

11. CocTaBbTe TEXHOJIOTHYECKYIO CXEMY BOCCTAHOBIIEHUS HUTPOOEH30JIa 10 aHWJIMHA YyTYHHOU CTPY>KKOU
B CpeZc 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 MIeIOYHOTO IUIaBJIeHNUS IPY NOTy4YeHuH (GeHomna, 2-Hagrona,
APYTUX TUAPOKCUCOETNHEHUNA?

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

5. Kaxoii nmpoaykT oOpasyercst Ipu B3aUMOACHCTBHH O-aHTPAXHUHOHCYIb(PO KUCIOTHI C COITHOKUCITBIM
pacTBOpPOM XJiopaTa HaTpus?

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

7. Kakoe coequHeHne oOpaszyeTcsi Ipy HarpeBaHWU BOJAHO-IIIEIIOYHOTO PacTBOpa T- KUCIOTHI C IIMHKOBOM
MBUTBIO?

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

9. Ucnonb3yst 3HaHUS MPEABIAYIIUX Pa3/AesiOB, COCTABETE CXEMY XUMHUYECKUX MPEBPALLICHUN ITPU CUHTE3E
H-xucnorsl.

10. Ilepeuncnute Mephl TEXHUKH O€30MACHOCTH 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 Cclly4ae BO3HUKAET HEOOXOAUMOCTh BBEJICHHSI aMMUaKa?

12. Kak B TpOMBIIIJICHHOCTH TOJIYYaloT M-HUTPOAHUIIUH U3 MT-HUTPOXJI0pOeH30I1a?
13. KakoBa pojb CBSA3YIOIIUX KUCIOTY BEUIECTB MPU 3aMEHE XJI0Opa Ha apUIIaMHUHOTPYIIITY?

14. Tlepeuncnute METOBI 3aMEHBI XJIOPa HA TUAPOKCWIbHYIO rpynmy. [IpuBeauTe ycioBust MpoTeKaHUs
ATUX PEaKIUH.

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

16. Hanmummure cxeMy XUMHUYECKUX MPEBPAIICHUN OSH30TPHUXJIOpUIA B OCH30MHYIO KUCIIOTY.
17. Tonyunte U3 OEH30TPUXIIOPUIA XIOPUCTHIN OEH30MI BCEMU U3BECTHBIMU METO/IAMHU.
18. KakoB MexaHM3M 3aMENIECHUS XJIOpa Ha aJTKOKCUJIbHYIO TpymiTy?

19. Kaxk ocymiecTBuTh 00MeH xjopa Ha (rop?

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

2. Kakum 00pazoM pasiiararor cojib Y4eTBEPTUYHOTO aMMOHHEBOTO OCHOBAHUS, 00-pa3yIouierocs npu
ANKWIMNPOBAHUU CIIUPTaMU?

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

4. Kakum 00pa3oM MPOBOIAT aHATN3 CMECH AJIKWIMPOBAHHBIX aMHHOB? [IpenioxuTte cxemy aHaim3a
CMECH, COCTOAIICH 13 aHmiIruHa, N-3THI- ¥ N,N-II- STHWJIaHWIHHA.

5. C KaKoil 1eJIbI0 OCYHIECTBIISIIOT AJIKUIMPOBAHUE TUAPOKCUTpYIbI? Kakue an-kunupyronme cpeacTna
P STOM UCHOJB3YIOTCS U MPH KaKUX YCIOBUSAX IMPOTEKAET MPOIECC ANKUIUPOBAHUS?

6. Kakum 06pa3zom ocyIiecTBUTh U30MpATENbHOE ANKWINPOBAHUE THIPOKCUTPYIIIHI B COETUHEHHUH,
cofiepalieM KpoMe I'MJIPOKCUTPYII €Ile U aMUHOTPYIIITY?

7. Kak OYUCTUTH ATKUIIOKCUCOCIMHEHUE OT HEMPOPEArupoBaBIIECTO THAPOKCUCOETUHHIS?
8. Kak mpoBecTy Je3aIKniipoBaHUe aJKUIMPOBAHHOTO THIPOKCUCOEINHEHUS ?



9. Hanummure ypaBHEHUE peakiuy MOTyYeHHUs (HEHUITHOTITMKOICBON KUCIOTHI U3 THO(EHOTA.
10. Kakum o0pa3zom ynaisieTcs aluiibHas TpyTra B CIydae BPEMEHHOTO alMUIMPOBAHUS aMUHOTPYIITIHI?

11. Yro Ttakoe a3oTomnsl? B pe3ynbrare B3auMOJECHCTBYS KaKUX COEAMHEHNI OHU Toiy4atorcsi? Yro
CIIy>)KUT B JJAHHOM CJIy4ae alINPYIOIUM 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 alMJIMpoOBaHHUs apOMaTHUECKHE CyIb(OXIOpUABI 0oJiee pe-aKIIMOHHOCTIOCOOHBI IO
CPaBHEHHIO C CYNIb(HOKUCIOTaMU?

15. Hannmute ypaBHEHMsI peakliii CUHTE3a aJl0M KUCIIOTHI.
16. C xako# 11e1b10 BBOOUTCSA OCH30WIbHBIN 0CTAaTOK?

Tema 9. Peakiiuu oKUCIICHUS
1. IlpuBeanTe YCIOBUS U MEXaHU3M PEAKIIMM OKUCICHHS N30MpOonuiIOeH301a 10 (peHona.
2. Ilepeuncnure METOMBI IOTYYCHHSI XUHOHOB ITyTEM OKHCJICHHs. Hanmummre XuMU3M 3TUX TIPOIIECCOB.

3. IlepeuncanTe TEXHOIOTUUECKUE CTAIUHU IIPOLECCA MOTYUYEHHs] aHTPAaXUHOHA U3 aHTpalleHa U Ha30BUTE
YCIJIOBUSI IPOBEAECHMSI 3TOTO IIpOLECCa.

4. Tlpu KaKuX yCJIOBHUSX MOMyYaroTcs (hTaneBblil aHTMAPU U MaJIeMHOBBIN aHTuapua? Kakue
KaTaJn3aTopbl UCIOIB3YIOTCS MPU OKUCICHUH HadTanuHa 1 OeHsona?

5. Kakoe BiIusgHHiEe OKa3bIBAIOT 3aMECTUTEIN B Ha(bTaJII/IHOBOM KOJIBIIC Ha HAIIPABJICHUC OKHUCJIECHUS?
6. B ueM 3akirouaercsi CyImHOCTh MPOIEcca OKUCIUTEIIBHOTO aMMOHOIU3a?
7. Kakast pa3HOBHIHOCTb PEaKLUU OKHUCIICHUS HCTIONB3YETCs MPH MOTyUYEeHHH CTHPOJIa U3 STHIOeH301a?

Omnpoc

Tema 1. Coipbe u 0011111€ METO/IBI TOTYYSHHS OPTAHUYECKUX BEIIECTB

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

2. HazoBuTe 1 gaiiTe XapakKTEpPUCTUKY METOJIOB ITOJyYCHHUSI OCHOBHBIX BUIOB apO-MAaTHYECKOTO CHIPBSL.

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

4. IlpuBenure Kiaccu(UKAINIO OOIIMX METOIOB MOTYYEHHS CHHTETHYECKUX apO-MaTHIECKUX COCANHEHUH.
5. Kak mensitcs 3aMeCcTUTENH 10 XapakTepy UX JIEKTPOHHOTO BIUSHHUSA HAa apOMAaTHYECKYIO cCUCTeMY?

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

7. [IpuBenuTe cxeMy peakIMOHHON CTIOCOOHOCTH HadTAIMHA U AaHTPAXHMHOHA P MOHO- U
MOJIU3aMEelICHHUH.

Tewma 2. Cynb¢upoBanue OpraHMueCKuX COCTUHEHUI
1. K xakoMy THUITY XUMHUYECKUX PEAKIIUHA OTHOCHUTCS PEaAKIUs CyIb(OUPOBAHUS apOMATHICCKUX COCTMHCHHUI
2. KakoB MexaHU3M peakIuu cyab(OUpOBaHUs apOMATUYECKUX YITICBOAOPOIAOB CEPHON KUCIOTOU U
oneymom?
3. HazoBuTe peareHThl, HCIOb3yeMble IPHU PEAKIIUU CYIb(OUPOBAHUS apOMATHUECKUX COCTUHEHUI.
4. Kakumu pakTopamu OTNpeesisseTcsi 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 OEH30ICYIB(OKHCIOTHI.
7. OOBsicHUTE, TOYEMY NIPH CYTh(UPOBAaHUHN HadTaTuHA KOHIICHTPUPOBAHHON CEPHOU KHCIOTOU TpH 80
°C obpasyetcs 1- HadramHCyIbPOKUCITOTA, @ TPH CYIBLGUPOBAHUN KyITOPOCHBIM MaciioM 1ipu 160 °C
oOpasyercs 2- HadTammHCyIb(OKUCTOTa?
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8. Pacnionoxwute B psiji aKTUBHOCTH NIPU  CYJIb(PUPOBAHKUH CIEIYIONINE COSNUHEHUs: OCH30, HadTaIuH,
aHTPaxWHOH, HUTPOOEH301, GeHom, 2-HadTou, aHu30, 3TUiIbeH301. Kakue coennueHus: o0pa3yroTcs B
pe3yabpTaTe MOHOCYIIb(QUPOBAHHS?

9. Ykaxxurte ycinoBus Cylb(pupoBanus 2-HadTosa Npu MoJy4eHHH MOHO-, JTU-,
TPHUCYIb(POKUCIIOT.

10. Kakue coemnHEHUS UCTIOIB3YIOT B KAYECTBE KaTaIM3aTOPOB MPH CYTh(OHUPOBAHUN aHTPaxXHWHOHA?
Kakyto ponb urparot npu 3ToMm KaTajau3aTopbl?

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

12. B yeM npeumytiecTBO mapoda3zHoro cyabGupoBaHus repe Kuakopa3sHpiM?
13. KakoBa nmocinenoBaTeIbHOCTb 3arpy3Ky KOMIIOHEHTOB IIPH MTPOBEICHUH MTPOLIECCOB CYNIb()UPOBAHUS?

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

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

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

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

8. O0bsCHUTE BIMSHUE PA3TUUHBIX (PAKTOPOB HA MPOILIECC HUTPOBAHUSI.

9. Omnpenenure NpeuMyIIECTBEHHOE HAIIPABICHUE HUTPOBAHUS IIPU B3aUMOACHCTBUHU C HUTPYIOLIEH
CMECBHIO CIEeYIOIIMX COSUHEHHH: aHWINHA, aHU30J1a, OEH30HUTpUIIA.

10. Pacmonoxxure B psit BO3pacTaHUs aKTUBHOCTH B PEAKIIMH HUTPOBAHUS CIICTYIOIINE COCTUHCHHUS:
Oen3oi1, HadTanuH, (eHOJI, aHTPAXUHOH, aHUJIUH, XJIOPOEH30J1, TOJYOJ, HUTPOOEH30J1, OCH30MHAsI KUCIIOTA.

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

12. Kakue coeqMHEHUs BCTYNAIOT B PEAKI[UI0 HUTPO3UPOBAHUS ?

13. Yto siBAsIETCS peareHTOM HUTPO3UPOBaHUS?

14. KakoB MexaHHU3M peaKd HUTPO3UPOBAHUS?

15. Yro oOpaszyeTcst mpu HOTPO3UpOBaHUHU 3-HadTona?

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

Tewma 4. 'anorennpoBaHue

1. K xakoMy TUIly XMMMUYECKHX PEAKIUI OTHOCSTCS pEaKLUU TaJIOTEHUPOBAHUS apOMATUUYECKUX
COeIMHEHUN?

2. Kakue coelMHEHNs NCIIOIB3YIOTCS B KAUECTBE ar€HTOB raJlOr€HUPOBAaHUA?
3. KakoB MeXaHH3M XJOPUPOBAHUS APOMATHUYECKUX COCTMHEHUN B SIAPO?

4. Kakue coeMHEHUs UCTIOIb3YIOTCS B KAUECTBE KaTaJIn3aTOPOB MPHU XJIOPUPOBaHUH B s1ipo? B uem
3aKJII0YAETCsl pOJIb KaTaJInu3aTopa B JAHHOM Ipolecce?

5. KakoB MexaHM3M XJIOpUPOBaHHUsS B OOKOBYIO 1eTb? PaccMOTpUTE METOIBI MOTyUEHUs paIKajIoB.

6. [Touemy mipu nosTydeHHH XJI0pOSH30J1a 00pa3yIOTCs MOTUXJIOPHIbI? B ueM 3akimrodaercst CynHOCTh
OKHCJIUTEIHHOTO XJIOPUPOBAHUS?

7. Yto oOpazyeTcst mpH XJI0pUpPOBaHUH (EeHOJIa XJIOPUCTBIM CYIb(ypriiom?

8. Kakoe coenunenune o0pasyeTcst Ipu XJIOpUpOoBaHUU (eHola XJIopom?

9. KakuM mmyTeM MOXKHO MOJIYUYUTh ““XJIOpaHui?

10. Kakue (hakTopsl CyIIecTBEHHO BIUSAIOT HAa MPOIECCHI XJIOPUPOBAHUS B PO U OOKOBYIO LIETh?
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Tema 5. BoccTaHOBIEHNE HUTPO- U HUTPO30COECIUHEHU.
1. ITepeunciute criocoObl BOCCTAHOBIICHUS apOMATUYECKUX HUTPOCOEAMHEHUH.
2. Kakue BeliecTBa UCIOIb3YIOTCS B KAUECTBE BOCCTAHOBUTEIEH?

3. C Kaxoil 11eJ1bI0 BBOAUTCS B PEAKIIMOHHYIO MACCy JIEKTPOJIMT B IPOIECCE BOCCTAHOBJICHUS
HUTPOCOCIUHEHUN KETE30M?

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

5. B 9em cymHOCTh BOCCTAaHOBJICHHSI HUTPOOEH30J1a IIMHKOM B I1IeJI09HOM cpene? Kakoe oOpa3yercs
COeIMHEHUE?

6. Kakoe BiusiHME OKa3bIBaeT MUHEPAJIBHO-KUCIIAS Cpe/ia IIPU BOCCTAHOBICHUN HUTPOOEH30I1a MeTaJuIaMu?
7. Kak KOHTpOJIUPYETCS MPOIIECC BOCCTAHOBIICHUSI apOMaTHYECKUX HUTPOCOEAUHEHHI?

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

9. Kakoe coequHenue oOpasyeTcsi Ipy BOCCTAaHOBJIICHHH M-THHUTPOOCH30J1a CYIb(UI0M HATPHs?

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

Tema 6. 3amenienue cyab(QOrpymIbl U TaJOr€HOB
1. K xakoMy THITy peakiiuii OTHOCHTCS PEaKIUs MIEITOYHOTO MJIABJICHUS apOMaTHIECKHUX CYTb()OKHUCIOT?
2. KakoB MeXaHU3M PEAKIUH LETOYHOTO IIJIaBICHUA?

3. Kakue coeqriHEHUS UCTIONB3YIOTCS B KAY€CTBE MUHEPAIbHBIX PEAareHTOB B PEAKIIHMAX MIEI0YHOTO
IJIaBJICHUS?

4. Ha3oBHTE M OXapaKTepU3yHTe CIIOCOOBI TPOBEICHUS PEAKITUH MISTIOYHOTO ITABICHHUS apPOMAaTHIECKUX
Cynb(OKHUCIIOT.

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

6. Kak 3aBUCUT KOHIIEHTpAIIUS MEJIOYHOTO areHTa OT CI0co0a MPOBEACHUS PEAKIIMH MEJI0YHOTO
IJIaBJICHUS?

7. Kakue TpeOoBaHMS MPEIBIBISIOTCS K CYyTh()OKUCIOTaM MPH MPOBEACHUH PEAKITUH IEIIOYHOTO
IJIaBJICHUS?

8. Kak BBIICIAIOTCS THAPOKCHCOCTMHEHUS TIPH MTPOBEICHUH PEAKIIUU IISIOYHOTO TUTABJICHUS OTKPBITHIM
cnocooom?

9. Uto obOpazyeTcst mpH MIETOYHOM IUIABJICHUU 0-aHTPAXUHOHCYIb()OKHUCIIOTHI ITPU UCTIOIb30BaHUH
TUIPOKCUA HAaTPUA9

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

11. K kakomy TUIly peakuuii OTHOCUTCS peaklysl 3aMEICHUs TaJloreHa B apOMaTHUEeCKUX
raJIOr€HIIPON3BOAHBIX?

12. Ha kakue 3aMeCTUTEIN MOXKET 3aMEHSATHCS TaJIOT€H B apOMATUYECKUX rajloreH-IMpOU3BOJHBIX ?
13. Kakue ¢hakTopsl BIUSIOT HA MMOABMKHOCTH aTOMOB TaJIOT€HA B TaJIOTEHITPOU3BOIHBIX ?

14. B xakux cimyuasix Ipy 3aMEHE rajoreHa NpuMeHs0TCs Karanu3aropsl? Kakue coennHeHus
HCIIOJIB3YIOTCS B IaHHOM CJIy4ac B KaueCTBE KaTaJIn3aTopOB?

15. Kak BIMSIOT HA TOJBUKHOCTD raJIOT€HOB PA3JIMYHbIC 3aMECTUTENH U Iouemy?
16. Onumure MEXaHU3M HEKATAIUTAYECKOT0 0OOMEHa rajioreHa.
17. KakoB MexaHu3M 0OMEHa rajoreHa npH UCIoiIb30BaHUH KaTalIn3aTOpOB?

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

Tema 7. B3aumHbIe peBpalleHuss aMUHO- U THIPOKCUCOECIUHEHUN

1. K kakoMy TUITy XUMHYECKUX PEAKIHI OTHOCITCA PEAKIUH NPEBPaIEHUS THIPOKCUCOECTUHEHUN B
aMUHBI U aMUHOB B THIPOKCUCOEANHEHUS?

2. B yem 3akitouaeTcs IpeUMyIIECTBO BBEICHHSI aMUHOTPYTIIIBI IOCPEICTBOM 3a-MEHbBI THAPOKCUTPYIIIIBI
1, HA000POT, BBEACHHUE IMAPOKCUTPYIIIBI TOCPECTBOM 3aMEHbl aMUHOTPYIIIIBI?

3. Kakue coenriHeHMS CKIIOHHBI BCTYIIaTh B TIOJJOOHOTO poja MpeBpaiieHus?
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4. KakuM 00pa3oM OCYIIECTBISIETCS 3aMeHa aMUHOTPYTIITBI HA TUAPOKCUTPYTIITY?
5. OOBsICHUTE MEXaHU3M KaTaJTUTHYCCKOTO JIEUCTBHS COJIEH CEPHUCTON KUCIIOTHI IPH THAPOJIN3E aMHUHOB.
6. Harmmmure mocinenoBaTeIbHOCTh XUMHUUECKUX MPEeBpaIieHnit HAQ THOHOBON KUCIIOTHI B KUCIOTY
Hesuib-Buntepa (a-Hadton-4-cynbdokuciory).
7. Kak 3TOT nponecc oCcyIecTBIsAETCs Ha PAKTUKE?

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

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

10. HazoBuTe BaykHEHNIINE IPOAYKTHI, I0Jy4aeMble aMUHUPOBAHUEM THIPOKCUCOEINHEHUIN
Ha(TAIMHOBOTO psjia.

11. Kakoe BIusiHUE OKa3bIBAET CYAb(OrpyIa Ha MPOIecC aMUHUPOBAHUS THAPOKCUCYIB()OKUCIOT
Ha(TAIMHOBOTO psia?

12. Kak ocy1iecTBisieTcs: Ha MPaKTUKE MPOIlecC aMHHUPOBAHUS THAPOKCUCOCAMHEHUH 0e3 MPUMEHEHUs
KaTaJau3aropa U ¢ IPUMEHEHUEM B KaUECTBE KaTajlu3aropa CoJiell CEpHUCTOU KHCIOTHI?

13. HanuimuTe cxeMy XUMUYECKHUX TPEBPAIICHUN U HA30BUTE TEXHOJIOTUYECKUE CTAJUU B IPOU3BOJICTBE
N-xucnoter (2,5-aMuHOHAPTON-7-CyTb(OKUCITOTHI).

14. Hanumute cxeMy XUMUYECKHX TPEBPAIICHUI 1 HA30BUTE TEXHOJIOTUYECKHE CTAIUU B IIPOU3BOJICTBE
I'amma-kucaoTsl (2,8-aMuHOHA(TON-6-CyTb(POKUCITOTHI).

15. Byuem ocobGeHHOCTh aMUHHpOBaHUs XxuHU3apuHa (1,4-nuruapokcuanrpa-xuHona)? Hamummre cxemy
XMMHMUYECKHX IIPEBpALICHUH MTosTydeHus 1,4-1naMuHOaHTpaXMHOHA W3 XMHU3apHHA.

Tema 8. ANKUITMPOBAaHKE U allUJIMPOBAHUE
1. K xakoMy TUIly XMMHUYECKHX PEAKLIUI OTHOCUTCS pEaKLUs aJIKUINPOBaHUs?
2. Kakue coeTMHEeHMs BCTYIAIOT B PEAKIIUIO aTKHJIMPOBAHUS?
3. Kakue BelecTBa UCIONb3YIOTCS B KAUECTBE AJIKMIIMPYIOLINX areHTOB?
4. B yeM 3aKJIIO4AETCS POJIb MUHEPATbHOW KUCIOTHI MPU AJIKUIMPOBAHUU apOMa-
TUYECKUX aMUHOB CIIMpTaMu?
5. Ilpu KakuX yclIOBUSIX MPOTEKAET ANKIWINPOBAHUE apOMATUYECKUX aMHUHOB CITUP-TaMu?
6. Kakue anknianpyromme areHTbl UCIIONIb3YIOTCS IPU aJKUIMPOBAaHUM apOMaTHyYe-CKUX aMUHOB B IIapOBOM
dbaze?
7. Harumure ypaBHEHUE pEaKUK U MPUBEANUTE YCIOBUS MOMyYeHHs (DEHWITIHIIMHA 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 CI0XKHBIE 3PUPBI CEPHON U
apoOMaTU4YeCKUX CYIb(OKUCIOT B KAYECTBE ANKWINPYIOIIUX areHTOB?

10. Kakue coennHEeHHs CIOCOOHBI K PEaKIIUK alluJInPOBAHUS ?
11. Kakue coeaHeHNs BBICTYIIAIOT B POJIM ALlMJIMPYIOIIUX 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 KUCJIOTA U €€ IPOU3BOHbIE?

14. KakoB ME€XaHM3M peaklUy alMuIMPOBAHUS?
15. Kakum 00pazoM BIHUSIOT 3aMECTUTEIN B apOMaTHIECKOM aMUHE Ha CKOPOCTh PEaKIUH alliIMPOBaHNUs?

16. Kakyto poss UrpaetT MUHEpajbHasi KHCIO0Ta MPH allMJIMPOBAaHUH aPOMATHUYECKUX aMUHOB YKCYCHBIM
aHrugpuIoM?

Tema 9. Peakiiuy oKUCIICHUS
1. Kakne XuMHU4eCcKue peakliMy Ha3bIBAIOTCS PEAKIUSAMHI OKUCIEHUS?
2. Kakue BeliecTBa UCIOJIb3YIOTCS B KAYECTBE OKUCIUTEIEH?
3. HazoBuTe criocoObl MOTy4YEeHUS! apOMaTUYECKUX albJerua0B. Hamumure XuMU3M 3THX IPOLIECCOB.
4. Kakumu criocob6aMy MOXKHO TOJTy4aTh KapOOHOBBIE KUCIIOTHI, HCTIONb3YS PEAKIIHIO OKHCIECHUS ?



5. IlpuBennTe MEXaHU3M OKHUCIICHUS METUIAPEHOB B )KUIKOH (pa3e KHCIOPOaOM BO3AyXa.
6. Kakue karamn3aropbl HCTIOIB3YIOTCS TIPH MOTYYECHUN KapOOHOBBIX KHUCIOT?

7. Hanummre peakuuu noxy4yeHus GeHosa u ApYrux OKCUCOSAMHEHUH METOIOM OKUCIIECHHSI OOKOBBIX
TPyl aPOMaTHYECKUX COCAUHEHUM.

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B OpMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (I1K-3)

1. Peakuuy KOHJIEHCAILIMY C UCIIOJIB30BaHUEM XJopHuaa antoMuHus (C-aJKkuaupoBaHUE U
C-amunupoBanue). Mexanusmsl peakiuil. [TpuMepsl nomydeHns NpakTUUECKH BaKHBIX COETUHEHU.
2. Peakuiy OKHCJIEHMSI ¢ U3BMEHEHUEM YITIEPOIHOTO ckeneTa. [lonydeHne ruipo- KCUCOEAMHEHHH,
KapOOHOBBIX KHCIIOT.

3. 3amemenue xyopa (6poma) Ha aMHHO- U apUJIaMUHOTpyMIbl. Karanutuueckue u HeKaTaauTUIeCKUe
npouecchl. MexaHu3Mbl peakiui.

Tunosble 3aganusa s 3k3amena (IIK-3)
Tumnossle BOIIPOCHI JIs1 OITpOcCa

1. K kakoMy THUITy XUMHYECKUX PEAKIHI OTHOCITCA PEAKIUH MPEeBPaAICHUS THIPOKCUCOECTUHEHUH B
aMUHBI U aMUHOB B THIPOKCUCOEAUHEHUS?

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

TunoBbie BOIPOCH AJIs OTYETA 110 TaOOPaTOPHBIM padoTam

1. CocraBbTe TEXHOJIOTHUECKYIO CXEMY BOCCTAaHOBJICHHSI HUTPOOEH30J1a 10 aHUJIMHA BOJOPOJIOM
KaTaTUTUYECKUM METOJOM.

2. Kak ocymiecTBisieTcsl Ha MPaKTUKE MPOLIECC AMUHUPOBAHUS TMIPOKCUCOEAMHEHUN 0Oe3 MpUMEHEHHS
KaTajau3aropa U ¢ IPUMEHEHUEM B KQU€CTBE KaTajau3aropa CoJIed CEpHUCTON KUCIOTHI?

3. Kakum 00pa3oM MpOBOJAT aHATIN3 CMECH alIKIJIMPOBAaHHBIX aMUHOB? [IpeiokuTe cxemy aHanmsa
CMecH, cocTosme n3 anmianHa, N-3Tmi- 1 N,N-1I- STHIaHHINHA.

TunoBoit BapuaHT KOHTPOJIBLHOU pabOTHI

1. CynbdupoBanue. 3HaueHHE BBEICHHSI CYJIb(POrpymIbl B apoMaTuieckoe sapo. Cynbdupyromue
peareHThl. Brusinue pa3nuyHbix pakTOpoB HA MPOLECC CYAb(UPOBAHUS.

2. Metonpl ¥ pUeMbl BEJICHUS MTPOIIeCcca MISJIOYHOTO TUTABJICHHUSI ApOMAaTHUECKUX CYJIb(OKHUCIIOT.
Brinenenue runpokcucoennHeHUA. TeXHOIOTHS MOdydeHus 2-HadToa.

3. [Ipennoxure cnocoObl MoMyYeHus N-QpeHmIeHAnaMUHA U3 OeH3071a U JalTe CPAaBHUTENIBHYIO
XapaKTEePUCTUKY 3TUX CIIOCOOOB.

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

5. OnummTe HeNnpephIBHBIHN MPOLECC XJIOPUPOBAHHS OSH30I1a C LIEIbIO MOMYyYeHHs XJIOpOeH30I1a

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Orenxka T — Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYKCHHSI pe3YJIbTaTa)
IK-3 CriocoOeH caMOCTOSITENIBHO TPOBOIUTh XUMHUYECKHH 3KCTIEPUMEHT
COTIAMYHOY [0 CHHTE3y U AHAJIU3y BELIECTB M MCCIENOBAHUIO XUMUYECKUX
(85 - 100 6amnoB) peakuuii ¢ UCIOJIL30BaHMEM COBPEMEHHOTO OOOpYIOBaHUS |
COOJTIOZICHHEM TEXHUKH 0€30MacHOCTH




[K-3 CrocobeH ¢ HeOONBIION TOMOIIBI0 MPOBOAMTH XUMHYECKUH
HKCIIEPUMEHT M0 CHHTE3y U aHAJIN3y BEIIECTB U HCCIIEIOBAHUIO
XMMHUYECKUX PEaKIUi U COOMIONEHNEM TEXHUKU 0€30MacHOCTH

«XOPOIIIO
(70 - 84 6amoB)

I1K-3 [TpoBOAWTE XMMHUYECKUI OSKCIECPUMEHT [0 CHHTE3y M aHAIU3y
«YIOBJIETBOPUTEILHO BEIICCTB M HCCIICIOBAHHIO XUMHYECKUX PEAKIUH TOJBKO C
(50 - 69 6amnoB) MOMOIIBIO TIPEIIo/IaBaTelis, B OCHOBHOM COONIOmas BCE IpaBHIIA

TEXHUKHA 0€30I1aCHOCTH

I1K-3 He MoxeT caMOCTOSATEIbHO MPOBOIUTH XUMHUYCCKAN IKCIICPUMEHT
10 CHHTE3y WM aHaJu3y BEIISCTB W WCCICIOBAHUIO XHMHUYCCKHX
peaknuMidi ¢  HWCIOJb30BAaHUEM COBPEMEHHOTO  OOOPYIOBaHHS.
JlomyckaeT HapylIeHWE METOIUKH TPOBEACHUS SKCIICPUMEHTA U
TEXHUKHU 0€30I1aCHOCTH

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

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

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMNA CaAMOCTOSTEIBbHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
cofepxaHueM paboueil mporpammbl nuciuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-mMeTonyeckoe U nHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHB U «MaTtepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoe obecrieuenre, npodeccuoHanbHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD) COACPKHUTCS IepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padoTre ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHATUM MarepuaJl M JONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIE CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu o pabore ¢ Hay4HOU 1 y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI 1O KaKIOMY Bompocy. KoHCIEeKT MoXkeT ObITh BBHIMOJHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIN WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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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-MCCIIEIOBATEIbCKUN
texHonmornueckuit 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
OpPraHUYeCcKHX BellecTB : yyeOHoe mocobue, 1. - TamOoB: TamMOOBCKHIT TOCYIapCTBEHHBINM TEXHUYECKUN
yausepcurer (TI'TY), 2012. - 173 c. - Tekcr : snexrponsbii // DBC «YHuBepcurerckass O6uOImoTeka
onnaitn» [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 mocoOue. - Kazanp: KazaHCkuil Hay4HO-HMCCIIEIOBATEIbCKHM TEXHOJIOTMYECKUH
yausepcurer (KHUTY), 2008. - 139 c. - Teker : snexrponHbiil / ObC «YHuBepcuterckas OubamoTexa
onnaitn» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=258996

6.3 I1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTpaud (TPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JI0CKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedeHHE:

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

Omneparmonnas cuctema 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 [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1.  VYuuBepcuterckas OuONIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMMoTeuHas  cuctema. —  URL:
https://biblioclub.ru
2. ONEeKTPOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas osnextponHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanui. —  URL:
https://www.monographies.ru

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

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



