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Pabouas mporpamma coctasiena Ha ocHoBanuu ®@I'OC BITO/®I'OC BO u yyebHoro miaHa

HarpaBjeHus moAroToBky (cneruanbHocT) 04.03.01 Xumus
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PeunensupoBanne padoueii mporpaMMbl JTUCUMILUIUHBI:
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VYyebnas (pabouas) mporpamma 0,100peHa Ha 3acefaHuu Kadeapsl « XUMHUs, XHMUYECKHE
MIPOLIECCHI U TEXHOIOTHM» (MMPoTOKOI 3aceqanust Ne 7 ot 02 despans 2017 r.).

Penenzent
(OondicHOCmb, YueHOe 36aHue, CeneHb) (noonucs) (U.0. @amunus)
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(pazpabomasuieti PI1/])
20 T I".H. OcraneHko
(noonucs) (U.0. ©amunusa)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.21 CnenuajabHbli J1200paTOPHBIN MPAKTHKYM 10 OPTaHUY€eCKO XUMHHU

(MHIEKC ¥ HAaMMEHOBaHUE MUCHUIUINHEI (Y1eOHOTO Kypca))

1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Lens — dbopmupoBaHue y CTyJAECHTOB CUCTEMbl 3HAHUM M HAaBBIKOB B 00JIACTH
[[EJICHANPABJICHHOTO OPraHUYEeCKOTO CHHTE3a, BBIACICHUS U WACHTHU(PUKALUU
MPOYKTOB PEAKIIUU.

3amaun:

1. CdopmupoBaTh y CTYACHTOB MNPAKTUUYECKUE YMEHHsS, CBSI3aHHbBIE C
IIPOBEICHUEM CHHTE3a OPraHMYECKUX COEJUHEHUH, a TaKXKe C BbIICICHUEM,
OUYMCTKOU U UACHTU(PUKALIMEN NPOAYKTOB PEAKIIHH.

2. CdopmupoBaTb y CTYJACHTOB 3HaHHS OO0 OCHOBHBIX peEareHTax |
BCIIOMOTATEJIbHBIX BEIIECTBAaX, CIOCO0aX MX MOJATOTOBKH, a TaKKe 00OpYIOBAaHUH,
UCITIOJIb3yEMbIX B CUHTE3€ OPraHUYECKHX COCTMHEHHM.

3. CpopmupoBaTh y CTYyIE€HTOB 3HaHUS O CIOCOOAX BBIJECIECHUS, OUUCTKU U
UACHTU(UKAIIMM OpPraHMYECKUX MPOAYKTOB PEAKIUH, a TakKe HaBbIKU HX
IIPOBE/ICHHUSI.

2. MecTo nucuuiuiaabl (yaedHoro kypcea) B crpykrype OITIOITI BO

Jannast aucrurinHa (yaeOHbIM Kypc) oTHocuTcs K bioky 1 «JlucuurinHbl
(Momymun)», 6a30Bas 4acTh.

Jucuuminsel, y4yeOHble KypChl, HA OCBOCHHMHM KOTOPBIX OazvpyeTcsl JaHHas
TucuuIUInHa (yueOHblit Kypce) — «O01as 1 Heopranuyeckasi XuMusi», «Opranuyeckast
XUMUSD», «DU3nUecKas XUMUs».

JlucuuIuIHbl, yuyeOHbIE KYpPChI, I KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKH, TIpHOOpETaeMble B Pe3yibTaTe M3Y4YEHHUS JAHHOW JUCHUILIMHBI (y4eOHOTO
Kypca) — «OpraHuueckas XUMHUs», «XUMHUS 3JIEMEHTOOPTaHUYECKUX COCIMHEHUMN,
«Metammopranudeckas XuMmus», «OOImas XUMHUYECKas TEXHOJIOTHS», «XUMHUS
TeTePOIUKINYECKUX COeAUHEHUN», «Xumusi ©u (U3MKa BBICOKOMOJCKYJISPHBIX
coequHeHui», «XuUMUSL OHOJIOTMYECKH AaKTHBHBIX COECOUHEHHUI», «XHUMHS
MIPUPOJIHBIX COCTUHEHUI», «MeTO0JIOTHSI COBPEMEHHOT'O OPTaHUYECKOTO0 CUHTE3ay,
«IIpousBoacTBeHHAs paKkTHKa (Hayuno-uccienoBarenbckast paboTa)y,
«IToaroroBka Kk mpoueaype 3aluThl U npoueaypa 3amutsl BKPy.



3. IlnaHupyeMmble pe3yabTaTbl 00y4eHMs MO IMCHMIUVIMHE (y4yeOHOMY

Kypcy),

COOTHECCHHBIC C

IUVIAHUPYEMbIMHM  pe3yJbTaTaMH  OCBOEHUS

00pa3oBaTe/IbHOI MPOTrPAMMBI

dopmupyembie U

Ilnanupyemble pe3yabTaThl 00y4eHHs

KOHTPOJIUPYeMbIe
KOMITeTEeHIIUH

BJIaJCHHE CHUCTEMOH | 3HATB:

byHIaMEHTATBHBIX 1. CriocoObl MOTy4YeHUs] OCHOBHBIX KJIACCOB OPTaHUYECKUX

XUMHAYECKUX TOHATUI
(TTK-3)

BCIICCTB M  HMX  CBOMCTBA,
(GYHKITMOHATBHBIX TPYIIIT,

2. OCHOBHBIE€ pEareHThl, BCIIOMOTATEJIbHBIE MaTEpUAJIbl U
000py10BaHUE, UCIIOJIB3YEMbIC B OPraHUYCCKOM CHHTE3E.

MECTOAbI BBCACHUA

YMeTh:

1. IIpoBoauTh  CHHTE3,
OPTaHUYECKUX COCTUHEHU;
2. Hcnonb30BaTh METOJbl OPraHUYECKOTO CHHTE3a IS
TJIAHUPOBAHMSI MHOTOCTAIMITHOTO CUHTE34.

BBIACIICHHUC u OUHUCTKY

Bnaners:
MeTonuKaMl ~ CHHTE3a,  BBIJACICHHS W OYHCTKH
OpPraHUYeCKUX COCIUHEHWH, a TakXKe IMOJrOTOBKHU

HCXOAHBIX BCUHICCTB M BCIIOMOI'aTCJIbHBIX MaTCPHUAJIOB.

CIIOCOOHOCTD
NPUMEHSTh  OCHOBHBIC
€CTECTBEHHOHAYYHbIE
3aKOHBI U
3aKOHOMEPHOCTH
pPa3BUTUSL  XUMHYECKOU
HAyKd TP aHAJI3e
TTOJTYICHHBIX
pesynbraToB (ITK-4)

3HAaTh:

1. MeTtoap! uaeHTU(UKAIIMY OPTAaHUYECKUX COCTMHECHHUI;
2. CoBpeMmeHHbIe TMpOOJIEMBbl CHHTE3a  Pa3IUYHBIX
OPraHUYECKUX COCTUHECHUM.

YMeTs:

1. ITpoBOAUTH MACHTU(DUKALMIO TPOIYKTOB PEAKLINN;

2. [Iporno3upoBath HaIpaBJICHUE XUMUYICCKUX
peBpallleHU OPraHnYECKUX BEIIECTB.

Bnaners:

HaBblkamMu  UCHOJI30BaHUS  METOJOB  CHHTE3a U

UACHTU(UKAIIMK B PEIICHUA TMPAKTUUYECKUX 3aJad II0
MTOJYYEHUIO OPTaHUYECKUX BEIIECTB.

TemaTn4yeckoe coaep:kaHue JUCUUILINHBI (Y4eOHOT0 Kypca)

Paznea,
MOAYJb

Iloxpasnen, Tema

Mopyns 1
Cunres
BEILECTB

U pe€akiouMu OpraHuv4eCKux

Cunres u PEaKy HENPEACIbHBIX COCIMHEHMI

Cunres u PEAKINH MUKINYCCKHUX YTJIIEBOAOPOJOB

Cunres u PEaKIy TraJIOr€HIIPOU3BOAHBIX YIJIEBOJAOPOJOB

CuHTe3 U peakluy apoMaTHYECKUX YIIeBOAOPOJIOB

CuHTe3 U peakluy COUPTOB

Cunres u PEaKIU aJIbACTUI0B U KETOHOB

Cunres u peaKkuu Kap6OHOBBIX KHCJIOT

Cunres u PEaKy MPOU3BOJIHBIX Kap60HOBbIX KHUCJIOT




| CuHTE3 U peakuuy aMHHOB

OO0mas Tpy10eMKOCTh TUCHHMILIMHBI (Y4eOHoro kypca) — 5 3ET.



4. TexHoJIOTHYECKAsA KapTa no yueOHoMy Kypcy CneumajbHblii Ja00paTOPHBIH NPAKTHKYM 110 OPraHUYecKO XHu-

MUH
4.1. TexHosioruyeckasi kKapra no ydyed0Homy kypcy «CrnenmajabHbIi JIA00PATOPHbI NPAKTHKYM 110 OPraHUYeCKOM
xumumu-1»

Unentudukatop kypca B Mmoaye "Metoanueckas: padora" id=133267

Cemectp | Kon-Bo Henens, B OO0beM yueOHOro Kypca M BHJIbI YYEOHBIX MEpONPUSITHI ®opma | KonTtposs
HU3y4CHUS TEYCHUE KOTO- Bcero KonraktHas paboTa 3aHATHS CamocrosrenpHas padoTa KOHTPOJISI | B Hacax
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[IpaBuia Ge3onmacHol pabo-|
[Tl B JTaGOpaTOpUH OpraHy-|
UlaGopaTopHOEe  3aHATHE UeCKOl XHMMHUH, OCHOBHbIC) Crienmanu-
1 1: CriocoObI BeIEICHHS Y] TTaG3 ] [METOAB! M NpHEMbI paboTh] + I 12 8 ) pupoBanHas | 4| 4 0o 18 Criert, 1a6. 06opy [1-6]
OYMCTKH ~ OpPraHMYECKHX B TaboparTopuu, TpUOOPHI H madoparo- - 185. 00OpyL.
BEIICCTB oOopynoBanre  naboparto-| pust
PN OpraHMYecKOl XUMHH,)
[poBeneHue  mepexprcTa




bimsanmy Ww pasneneHusy|
loprannyeckux BEIIECTB
MeTOI0M IeperoHKu

TTomeleHne
1I3ydyeHne TeopeTH4ecKkoro st camo-
CamoCTOSTENIBHOE — H3Y- [KommbroTep ¢ BBIXO-
2 Cam |marepuana.  [loaroroska crosiTesn- r-401 16 [1-6]
ueHHEe MaTepHaa o oM B CeTh HHTEPHET
oTuera HOIT paboTHI
cTyseHTOB
Crienpaliu-
UTaGopaTopHoe 3aHsATHE 2 (Crioco0B!I HOMydeHHs ajke- 3UpOBaHHAs
4 paTop J1a63 2 A 12 P A-203 18 Criens. 1a6. 060pyL. [1-6]
CHHTE3 LIMKJIOTeKCeHa HOB raboparo-
st
[lomemieHne
1I3ydeHne TeOpeTH4ecKoro st camo-
(CamocToATENIbHOE U3 [KoMIIbIOTEp C BBIXO-
4 Cam |marepuana.  [loaroroska cTosTesn- r-401 16 [1-6]
ueHHe MaTepuana . IlOM B CETh HHTEPHET
oTyera HOIT pabOoTHI
CTyzieHTOB
Creruanm-
JlaGopatopHoe  saHTiY Xumuueckue CBOMCTBA| 3MpOBaHHAas
6 3: BpomupoBanue crupo-| J1a63 3 12 P A-203 18 Criewt. 1a6. 06opy.. [1-6]
a1KeHOB naGoparo-
|na
prist
TTomerenue
1I3ydeHne TeOopeTH4ecKoro st camo-
CaMOCTOSITENIBHOE — H3Y- [KomribroTep ¢ BBIXO-
6 Cam  |matepuaina. IMoxroroskal cTosTEND- r-401 16 [1-6]
ueHne MaTepuana . IlOM B CETh HHTEPHET
oTyera HOU paboTHI
cTyzeHTOB
CriocoOb  monmydeHus ¥
Crienpaiu-
UlaGopaTopHOe  3aHATHE [peakuuy KapOEHOB, IOy smopanias
8 4: Peakmmst crupona cf JIa63 4 [4eHMe IUKIOANKAaHOB, XU 12 nago ato A-203 18 Crer. 1a6. 0bopyx. [1-6]
X TopxapOeHOM MUueckue CBOMCTBA aJke-| - P
HoB P
[TomemnieHne
1I3ydeHne TeOpeTH4ecKOro st camo-
CamocToATENBHOE — U3Y| [KoMITBIOTEp C BBIXO-
8 Cam |marepuana.  [loaroroska cTosTEND- r-401 16 [1-6]
ueHne MaTepuana . IlOM B CETh HHTEPHET
oTuera HOIi pabOTEI
CTyzeHTOB
Crioco0bI  ToTydeHue  ai-
KHIIranoreHuI0B, peakiyH Crienmanu-
JlaGopatopuoe  samiTHg annq)amqecxoro’ F; KJIEO 31poBaHHast
10 5: Cunte3 Opomucroro| J1a63 5 Y 13 P A-203 18 Crerr. 1a6. 060pyI. [1-6]
[z brbHOTO 3aMeIeHH,) taGoparo-
XxuMIYecKne CBOWCTBA| prist
cripToB
[TomemieHne
CaMocTOSTENIBHOE U3 Vsyuerne Teoperiieckoro L camo- [KommbroTep ¢ BBIXO
10 Y1 cam MaTepuana. IMoxaroroBkal cTosiTens- r-401 16 P [1-6]
ueHne MaTepuana . oM B CETh HHTEPHET
oTuera HOIi pabOTEI
cTyenToB
12 UlaGopatoproe  3amsitne| J1a63 6 |Peakumy  anKuiaragoreHu- 13 Crermanu- A-203 18 Crerr. 1a6. 060pyI. [1-6]




6: Cunres N,N- Inos 3upoBaHHAs
s THITAHIITNHA raboparo-
prist
TTomeleHne
CamoCTOSTENIBHOE — H3Y- Vsyuerme Teopetieckoro (Ut camo- [KommbroTep ¢ BBIXO-
12 Y1 Cam Marepuana.  Iloaroroeka 6 crosiTesn- r-401 16 P [1-6]
ueHHEe MaTepHaa o oM B CeTh HHTEPHET
oTyera HOI paGoThI
cTyseHTOB
. Crienpaliu-
UTaGopaTopHOe — 3aHsTHE] Xurieckie CBOHCTEA 3UpoBaHHas
14 JIa63 7 JapoMaTHUECKUX YIIEBOMO-| IT 13 6 - A-203 18 Crer. 1a6. o0opya. [1-6]
7: Cunre3 HUTpOOEH3011a taGoparo-
[pozioB
st
[lomemieHne
CamocTOATENBHOE — H3Y-| Vsyuenne Teopetieckoro Lt camo- [KoMIBIOTE C BBIXO-
14 Y1 cam Matepuana.  Iloaroroexa 6 cTosTesn- r-401 16 P [1-6]
ueHHe MaTepuana . IlOM B CETh HHTEPHET
oTyera HOIT pabOoTHI
CTyzieHTOB
Peakuyn a5ekTpodHIIBHOTO Crienmanu-
JlaGopatoproe s 2 OMI;TI/I‘{eCKOFs Cb3aMeme- 3] ;aHHaﬂ
16 8:  Cumres  N-(4- Jla638 [P n 13 6 - P A-203 18 Criel. 126. 06opy. [1-6]
Hust, opueHtaHtel | u |l naGoparo-
OpombeniT)aneTamMuga
[pona prist
TTomerenue
CaMocCTOSITENIBHOE U3 Vsyuerne Teopetiieckoro Lt camo- [KommbroTep ¢ BBIXO
16 Y1 cam MaTepuaa. TloaroToBkal 6 cTosiTeND- T-401 16 P [1-6]
ueHne MaTepuana . IlOM B CETh HHTEPHET
oTyera HOU paboTHI
cTyzeHTOB
[TomemnieHne
CaMOCTOSATENIBHOE — M3Y- [TonroroBka K HTOrOBOM Lt Camo- [KoMmmbroTep ¢ BBIXO-
17 Y1 Cam Y 8 crosiTen- r-401 16 P [1-6]
ueHne MaTepuana [TECTHPOBAHHIO . IlOM B CETh HHTEPHET
HOIT paboTHI
cTyzeHTOB
[KoMIbroTepbl ¢
[Kommbro-
. HEOOXOIMMBIM  TIPO-
1TOroBBIN TECT O KypCY| CPHAIH VIJIK- rpaMMHBIM ~ 00ecrie-
17 ™" 100 2 Kmacc 00 21
luepe3 OT 314 ueHHEM IS TIpOBe-
mero  J0-
IneHns HTOTOBOTO|
cTyma
[TeCTUPOBAHNS
50 0 58
UTOro 100
108
HUTOI'O 2

yepe3 T




4.2. TexHosioruueckasi kKapra no yded0Homy kypcy «CnenmajabHbIi JIA00PATOPHbI NMPAKTHKYM 110 OPraHUYeCKOM

XUMHHU-2»
Cemectp | Kon-Bo Henens, B O0peM ydeOHOTO Kypca W BHIBI YIEOHBIX MEpOTPHIATHH ®opma | KorTposs
U3Yy4CHUs | TEYEHUE KOTO- Bcero KonTtaxtHas paboTa 3aHATHI CamocrosTenpHas paboTa KOHTPOJIA | B 4Yacax
pBIX peamusyercs | ygacos Bcero . S -
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TaGopatopaoe  samsthe X UMHU4YecKue CBOICTBA| Crieninaiu-
ciupToB, peakumn annda- 3UpoBaHHas
2 | 1 |o: Cunres aubyTrmosoro| J1a639 PTOB,  peakil bat I 16 6 - P 1 |A-203 18 Criews. 1a6. 06opyL. [1-6]
bbupa [THYeckoro  HykJeo(HIbHO- madoparo-
P ro samerenus st
[Tomerenue
14 HUE T TUYECKOT! ST cCaMo-
CaMOCTOATeNBHOE U3y~ SYTICHHAE TEOPETHICCKOTO L camo [KommibroTep ¢ BbIXO-
2 1 lyenme matenuwia Cam  |matepuana. IoxroroBkal - 6 cTosiTens- 1 | r-401 16 oM B cers mrTeprer [1-6]
P oTyera HOU paboTHI P
cryneHTOB
4 1 UlaGopaTopHOEe  3aHATHE 11463 10 Peakivu OKHMCIIEHHS CITUP- + o 16 6 ) Crienmanu- 1 | A-203 18 Crient. 126. 0Gopyst [1-6]
10: CuHTE3 IHKJIOreKca- [roB. Crioco0bI  moTydeHus! 3upoBaHHas T '




HOHA )16 1CTH/IOB 1 KETOHOB tadoparo-
prist
TTomeleHne
1I3yqeHne TeopeTH4ecKkoro st camo-
CamoCTOSTENIBHOE — H3Y- [KommbroTep ¢ BBIXO-
4 Cam  |matepuana. IoaroToskal cTosiTEND- I-401 16 [1-6]
ueHne MaTepuana . oM B CETh HHTEPHET
oTyera HOI paGoThI
cTyzieHTOB
UTaGopaTopHOe  3aHSTHE] I
11 Cunres— (B)-N.N+ [ Xumuueckue CBOICTBA| 31 (ﬁsauﬂaﬂ
6 mmernn-4- JIa6311 17 D A-203 18 Crer. 1a6. o0opya. [1-6]
4116 1ETHTI0B 1 KETOHOB raboparo-
[(pernmamu-
prist
HO)MeTHII|aHUIMHA
[lomemieHne
1I3y4eHne TeOpeTH4ecKoro st camo-
(CamocToATENIbHOE U3 [KoMIIbIOTEp C BBIXO-
6 Cam |marepuana.  [loaroroska cTosTesn- r-401 16 [1-6]
ueHHe MaTepuana . IlOM B CETh HHTEPHET
oTyera HOIT pabOoTHI
CTyzieHTOB
Creruanm-
laGopaTopHoe  3aHATHE] (CriocoBer  monrysenus  # 3UpoBaHHas
8 paTop J1a6312 [xumuueckue CBOWCTBA 17 P A-203 18 Criewt. 1a6. 06opy.. [1-6]
12: Cunre3 OyTuiauerara) naGoparo-
KapOOHOBBIX KUCIIOT
prist
TTomerenue
1I3ydeHne TeOopeTH4ecKoro st camo-
CaMOCTOSITENIBHOE — H3Y- [KomribroTep ¢ BBIXO-
8 Cam  |matepuaina. IMoxroroskal cTosITEND- r-401 16 [1-6]
ueHne MaTepuana . IlOM B CETh HHTEPHET
oTyera HOU paboTHI
cTyzeHTOB
Criennanu-
UTaGopaTopHoe  3aHSTHE] [pousBouibie KapboroBbI 3upoBaHHas
10 parop J1a6313 [kucioT: TONydYeHHe U XH- 17 P A-203 18 Criewt. 1a6. o6opy. [1-6]
13: CuHTe3 aueTaHuINaa . maGoparo-
Mugeckue cBoiicTBa
st
[Tomerenue
CamocTOsTENEHOE W3 Vsyaerme Teopetieckoro (LUt camo- [KomribroTep ¢ BBIXO
10 Y1 Ccam Matepuana.  Iloaroroeka cTosTeD- r-401 16 P [1-6]
ueHne MaTepuana . oM B CeTh HHTEPHET
oTyera HOU paboTHI
cTyeHToB
Crienpaiu-
TaGopaToproe  3aHATHE] AMHHEL: CiocoGht momyie- 3MpoBaHHas
12 PaTODH J1a6314 [must, XMMHUYECKHe CBOHCTBA, 17 P A-203 18 Crrewt. 11a6. 06opy. [1-6]
14: CunTe3 Honbensona maGoparo-
[Peakiiuy 11a30THPOBAHUS s
[TomemieHne
CamocTOsSTENIBHOE U3 Vsyuerne Teoperiieckoro L camo- [KommbroTep ¢ BBIXO
12 Y1 cam MaTepuana. IoaroroBkal cTosiTeNns- r-401 16 P [1-6]
ueHne MaTepuana . oM B CETh HHTEPHET
oTuera HOIi paOOTEI
cTyenToB
[Tomemenue
CamocTOSITENIBHOE — H3Y- [TonroroBka k HTOrOBOM st camo- [KomribroTep ¢ BBIXO-
18 Y1 Cam Y r-401 16 P [1-6]
ueHne MaTepuana [TCCTUPOBAHUIO cTosiTeB- oM B CETh HHTEPHET

HOW paboTHI
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CTyIEHTOB

18

1TOroBbIi TECT O KypCY|

luepes OT ™

100

[KoMbroTepsl C
HEOOXOIMMBIM  T1PO-
rpaMMHBIM ~ 00ecrie-
ueHHEeM ISl TIPOBe-
IieHns HUTOTrOBOI0
[TeCTUPOBAHUS

[Komribro-
TepHbII

VIIK-
2 kmacc 00 1 314 21
[1ero J10-
cTyna

5. Kpurepun 1 HOpMbI TEKyIIero KOHTPOJIAA M POMEKYTOYHOM aTTeCTAlNH

HUTOIro 100

34

72

UTOro
yepe3 T

3 cemecTp
HanmenoBanue yueOHbix Me- | Tunbl yued- | KomudectBo | YcnoBus nomycka Kpurepuu 1 HOpMbI OLIEHKH
pOnpUSITHIA HBIX MEPO- OaJI0B
MPUSATUI
Jlabopartopnoe 3anstue 1: | JlabopaTopHoe 12 [ToaroroBiieHHBIH Honyck k padote — 2 6aia,
CriocoObI BEIICTICHUS U 3aHIATHE OTYET, TaHBI OTBETHI | BBITIOJHEHUE PabOThI — 4 Oajura, 3amuTa
OYKMCTKUA OPTAaHUYECKUX Ha BOIPOCHI JJIs paboThl — 6 OaNIOB
BEIIECTB JIOTTyCKa
JlaGoparopHoe 3ansTue 2: | JlJabopaTopHoe 12 IToaroroBaeHHBIM Jonyck k pabote — 2 6anna,
CuHTe3 IUKIIOTeKCeHa 3aHITHE OTYET, IaHbl OTBETHI | BBIMIOJHEHUE PabOThI — 4 Oajuia, 3amura
Ha BOIPOCHI JJIs paboThl — 6 OamIoB
JIOTTyCKa
JlaGopatopHoe 3anstue 3: | JIJaboparopHoe 12 [ToaroToBiieHHBIM Honyck k padote — 2 6aia,
BpomupoBanme ctuposia 3aHATHEC OTYET, TaHbl OTBETHI | BBITIOJHEHHE PabOThI — 4 Oajura, 3amuTa
Ha BOMPOCHI JIJIs paboThl — 6 OamIoB
JIOTTyCKa
JlaGopatopHoe 3anstue 4: | JITaboparopHoe 12 [ToaroToBiieHHBIM Honyck k padote — 2 6aia,
Peaxrust ctupona c 3aHITHE OTYET, TaHbl OTBETHI | BBITIOJHEHUE PaboThl — 4 Oajuia, 3amura

11




IUXJIOpKapOeHOM

Ha BOIIPOCHI AJIA

paboThI — 6 OaIOB

JIOMyCKa
JlaGopatopHoe 3anstue 5: | JlJaboparopHoe 13 [ToaroTroBieHHBIM Jonyck k pabote — 2 Gania,
CuHTe3 OpOMHUCTOTO 3THJIA 3aHITHE OTYET, TaHBI OTBETHI | BBITIOJHEHUE PabOThI — 4 Oajura, 3amuTa

Ha BOIIPOCHI JIJIst paboThl — 7 OamioB
JIOTTyCKa
JlabopaTtopHoe 3ansitue 6: | JJabopaTtopHoe 13 [ToaroToBneHHbIN Jomnyck k padote — 2 Oanna,
Cunte3 N,N-nusTuiaanuiInHa 3aHATHE OTYET, JaHbl OTBETHI | BBIMOJHEHUE pabOThI — 4 Oauia, 3aluTa
Ha BOIIPOCHI J1JIs paboThl — 7 OaIoB
JIOTyCKa
JlaGopatopHoe 3anstue 7: | JIJaboparopHoe 13 [ToarotoBaeHHBIM Jonyck k pabote — 2 Gania,
CuHte3 HUTpOOEeH30J1a 3aHITHE OTYET, IaHbl OTBETHl | BBIMOJHEHUE PabOThI — 4 Oajuia, 3amura
Ha BOIPOCHI JIs paboThl — 7 OamioB
JIOTTyCKa
JTaBopatopHoe 3amsTHE §: JIabopaTopHoe 13 [ToaroroBneHHbIN Jomnyck k padote — 2 6anna,
Cutres N-(4- 3aHATHE OTYET, JaHbl OTBETHI | BBIMOJHEHUE pabOThI — 4 Oajuia, 3almTa
Ha BOIPOCHI JJIs paboThl — 7 GaIoB
OpomMdeHu )areramuaa
JIOTTyCKa
HToroBslii TECT 1O KypCy NTtorosbiii 100 BrinonHenue u Htoroselii TecT 110 Kypey uepe3 OT
yepe3 OT TECT IO KypCy 3almMTa BCex
yepe3 OT 71a060paTOPHBIX paboT
Ilepecnaua 3auera Ilepecnaua 20 Jomnyckarorcs Jlns nepecnaum npeasiaraercs 3

[IperogaBaTciIto

CTYJIEHTBHI, HE
Habpastme 40
0aJII0B 1O
HAKOIUTEIbHOMY
PEUTUHTY

TeopeTUuYecKux Bompoca. 20 6aios -
IIOJIHBIM OTBET HA TEOPETUUECKUE
BOIPOCHI; 15 6aoB - YaCTUYHBINA OTBET
Ha TeopeTuyeckue Borpockl; 10 6amos -
OTBET Ha 2 TEOPETHUYECKUX BOIPOCa; 5
0aJJIoB - OTBET HA OJIUH BoIpoc; ()

12




0aJIIoB - OTCYTCTBHUC OTBCTOB Ha
BOIIPOCHI

Cxema pacueTra HTOTrOBOM OLCHKU:

Tekyiuii peUTHHT (BCE 3aHITHUS U TPOMEKYTOUYHBIE TECTHI) +
PesynbTaT nToroBoro tecta u Bce aenutcsa Ha 2 + bb (ecnu bb

IPETYCMOTPEHBHI)

CDopMa IIPOBCACHUA
HpOMC)KYTO‘IHOﬁ aTTcCTaln

VYcioBus omycka

Kputepuu 1 HOpMBI OLIEHKH

3auer (TeCTUPOBAHUE)

Boimonnenne wu  3amura
BCEX JIA0OPATOPHBIX padOT

«3a4YTCHO»

Texymmit peirtunr cocrasisieT 40 u 60-
nee 6asoB

«HEC 3a4YTCHO»

Texkymuii pedTUHT coctasisieT meHee 40
0aJII0B

4 cemecTp
HanmenoBanue yueOHbix Me- | Tumbl yue6- | KommuectBo | VYcnoBus nomycka Kpurepuu 1 HOpMBbI OLIEHKH
ponpUsITUI HBIX MEpOo- OamioB
TIPUSTAN
JlabopartopHoe 3anstue 9: | JlabopaTopHoe 16 [ToaroroByieHHBIH Honyck k padote — 3 6amia,
Cunte3 3aHITHE OTYET, TaHBI OTBETHI | BBITIOJIHEHHE paOOTHI — 3 Oasia, 3aImTa
TMOYTUIIOBOTO 3pupa Ha BOMIPOCHI 7151 pabotel — 10 Gamios
JOTTyCKa
JlaGoparopnoe 3anstue | JlaboparopHoe 16 [ToaroroByieHHBIH Honyck k padote — 3 6amia,
10: Cunres 3aHITHE OTYET, JaHbl OTBETHI | BBHITIOJIHEHUE paboTHI — 3 Oajia, 3anura
[UKJIOT€KCaHOHA Ha BOIPOCHI JIA pabotsl — 10 GamioB
JIOTTyCKa
JlaGoparopnoe 3ansTue 11: | JJaGoparopHoe 17 IToaroroBaeHHBIM Jlomyck k pabote — 3 Ganna,
Cunre3 (E)-N,N-gumernn-4- 3aHSITHE OTYET, JaHbl OTBETHI | BBHIMIOJIHEHUE PaOOTHI — 4 Oajia, 3anura

[(beHMIIAMUHO )METHII |aHUINHA

Ha BOIIPOCHI AJIA

paboTsl — 10 Gamnos
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JOITyCKa

JlaGoparopnoe 3anstue 12: | JlaGopatopHoe 17 [ToaroTroBiIeHHBIM Jonyck k pabote — 3 Gaia,
Cunre3 OyTuiaierara 3aHsITHE OTYET, IaHbl OTBETHI | BBITIOJIHEHHE pa0OOTHI — 4 Oasia, 3aluTa
Ha BOMPOCHI JJIs pabotsl — 10 Gamos
JIOTTyCKa
JlabopaTtophoe 3ausatue 13: | JlJabopaTopHoe 17 [ToarotroBieHHBIH Jlomyck k pabote — 3 Ganna,
Cunre3 OcH3aHMIHIA 3aHITHE OTYET, TaHBI OTBETHI | BBITIOJIHEHHE paOOTHI — 4 Oasia, 3aIuTa
Ha BOIIPOCHI JJIs1 pabotel — 10 Gamios
JIOTTyCKa
JlaGoparopnoe 3ansatue | JlaboparopHoe 17 [ToarotoBaeHHBIM Jonyck k pabote — 3 Gamna,
14: Cunres 3aHITHE OTYET, IaHbl OTBETHI | BBITIOJIHEHHE Pa0OTHI — 4 Oasia, 3almTa
fonbeH3ona Ha BOIPOCHI JIs pabotsl — 10 Gamios
JIOTyCKa
Hrtorosslii TECT 11O KypCy Hrtorosslii 100 Brinonnenue u Urorosslii TecT 110 Kypey uepe3 OT
yepes OT TECT MO KypCy 3aIImMTa BCEX
yepe3 OT 71a00paTOPHBIX
paboT
[lepecnaua 3auera [Tepecnaua 20 Jomyckarorcs J{ns mepecnaum nipearaercs 3

IMpCIIo4aBaTCIro

CTYJICHTHI, HE
Habpasime 40
0aJIoB 1O
HAKOIUTEILHOMY
PEUTHHTY

TeopeTUYeCcKux Bompoca. 20 6aios -
MIOJIHBIM OTBET HA TEOPETUUECKUE
BOIIPOCHI; 15 GaIoB - YaCTUYHBIN OTBET
Ha TeopeTuyeckue Borpockl; 10 6amos -
OTBET Ha 2 TEOPETHUUECKUX BOIpoca; 5
0ayIoB - OTBET Ha OJuH Borpoc; 0
0aJIoB - OTCYTCTBHE OTBETOB Ha
BOIIPOCHI
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Cxema pacyera HTOTOBOIi OIIEHKH:

Texymumii pedTUHT (BCE 3aHATUA U TPOMEKYTOUHBIE TECTHI) +
PesynbTaT nToroBoro Tecta u Bce aenutcsa Ha 2 + bb (ecnu bb
IPETyCMOTPEHBI)

dopma npoBeneHus
IIPOMEKYTOYHOM aTTECTALMH

YcnoBus nonycka

Kpurepnu 1 HOpMBI OLIEHKH

3auer (TeCTUPOBAHUE)

Boimonnenne wu  3amura
BCEX JIA0OPATOPHBIX padOT

«3a4TEHO» Texymumii peirtunr cocrasisier 40 u 60-
jee 6aoB
«HE 3aYTECHO» Texkymuid peuTUHT coctasisieT meHee 40
0aJIoB
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6. bank TecTOBBIX 3aJaHMI U pPerJiaMeHT NPOBeAeHUs TeCTUPOBAHUMH

6.1. baHk TecTOBBIX 3aJaHUI ISl POBEEHUSI TECTUPOBAHUI

Ha3Banue 6aHKa TECTOBBIX 3aJlaHUN Kon-Bo 3aga-| Paspabotuuku
HUM B OaHKe
TECTOBBIX
3a1aHUI
CneunaibHbIA na6opaT9pHLm MPAKTUKYM I10 300 BapaiiHa E.B.
OpraHnyeckoi xumuu - 1
CneunaibHbIN Ha60paT9pHBII/I PAKTUKYM I10 300 Bapaxuna E.B.
OpraHU4YeCcKOi XUMHUU - 2
6.2. PersiameHT NpoBeIeHUS TECTUPOBAHMI
HazBanue KonnuectBo | Homepa n Haumenosa- | Kon-Bo | Bpems Ha Te-
OaHKa TecTo- 3aJlaHuil, HUS pa3/ieioB TeCTa  |3aJaHMii| CTUPOBAHUE,
BBIX 33/IaHUM |TIPEIBSBIIIEMBIX B pa3- MUH.
CTYACHTY Jene
Nroroserit 30 [. JTabopaTopHas nocya 1 45
TECT 10 KypCy Y Marepuaisl |
yepe3 OT II. JTabopaTopHas mocy- 1
(CreunanbHbIi J1a U MaTepuasbl 2
1a00paTOPHBII [11. JTaGoparopHas mno- 1
IIPAKTUKYM I10 CyJla U MaTepuaisbl 3
OpraHM4eCKOM IV. MeTozp! 0O4uCTKH 1
XUMHH-1, TecT, OPraHUYEeCKUX BENIECTB
MTOTOBbIN) V. Buiel neperonoxk 1 1
V1. Buapl neperoHok 2 1
VII. Xpomarorpadus 1
VIII. Homenknarypa an- 1
KaHOB
[X. OcHOBBI cTEpEOXH- 1
MUU
X. Homenknatypa anka- 1
HOB M MX ITPOU3BOJIHBIX
XI. Kondurypanus 1
JIBOMHOW CBSI3U
XII. Homenknatypa aj- 1
KEHOB
XIII. Cioco6wI momyye- 1
HUS AJIKEHOB |
XIV. Crioco6b1 mosyye- 1
HUS AJIKEHOB 2




XV. Crioco0sl nosyue-
HUSI aJIKEHOB 3

XVI. CriocoOsbI nosyue-
HUSI aJIKEHOB 4

XVII. Xumuueckue
CBOMCTBA aJIKEHOB. Pe-
aKI[MU BOCCTAHOBIICHUSI

1

XVIII. Xumnueckue
CBOMCTBa aJIKEeHOB. Pe-

AKIIMH1 BOCCTAHOBJICHU A
2

XIX. Xumuueckue
CBOMCTBA aJIKeHOB. Pe-
AKIMH NPUCOEANHEHUS |

XX. XUMHWYECKHUE CBOU-
CTBa aJIKEHOB. Peaxkimmn
TUJIPOTAJIOTCHUPOBAHUS

XXI. Xumuueckue
CBOMCTBA aJIKEHOB 1

XXII. Xummueckue
CBOMCTBa aJIKEHOB. Pe-
aKIMU TUipaTaiuu

XXIII. Xumuueckue
CBOMCTBA aJIKEHOB 2

XXIV. Xumnueckue
CBOICTBA aJIKEHOB. Pe-
aKIUU TUAPOKCUITUPO-
BaHUS

XXV. ApomaTtnueckue
coenuHenus. Kpurepuu
apoOMaTUYHOCTH |

XXVI. ApomaTtuueckue
coenunenus. Kpurepuun
apOMAaTHUYHOCTH 2

XXVII. Apomarnueckue
coenuHeHus. Peaknuu
AIEKTPOUIBHOTO 3a-
MerieHus 1

XXVIII. Apomartuue-
CKHue coeqnHeHus. Peak-
IIUU DJIEKTPOOUIHEHOTO
3aMeneHus 2

XXIX. ApomaTuueckue
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coeqnHenus. Peaknon-
Has CcrocoOHOCTH 1

XXX. ApoMaTH4YeCKUe
coenuHenus. Peakinon-
Hasi CIOCOOHOCTH 2

Utorosslii
TECT IO KypCy
yepe3 OT
(CnenuanbHbIN
71a00paTOPHBII
MPAKTUKYM I10
OpPraHUYECKOM
XUMHHU-2, TECT,
UTOTOBBIN)

30

I. Homenkiarypa coup-
TOB

II. CnocoOsI mosry4eHust
CIIUPTOB

[II. Xumnueckue cBO-
CTBa CIIUPTOB

IV. Homenknarypa anb-
JNETUI0B

V. CnocoObl mosty4eHust
aJIbJICTUJIOB

VI. XumMuueckue cBoii-
CTBA aJIbJETUIIOB

VII. Homenknarypa ke-
TOHOB

VIII. Crioco6sI mosy4e-
HUS KETOHOB

IX. XuMuyeckue CBOM-
CTBAa KETOHOB

X. HomeHnknarypa kap-
OOHOBBIX KHUCJIOT

XI. Ilonyuenue kapOo-
HOBBIX KHCJIOT

XII. XuMuueckue CBOM-
CTBa KapOOHOBBIX KHC-
J0T

XIII. Homenknatypa
IPOU3BOJIHBIX KAPOOHO-
BBIX KHCJIOT

XIV. CnocoOsl momyue-
HUS TIPOU3BOIHBIX Kap-
OOHOBBIX KHUCJIOT

XV. XumMnueckue CBOMU-
CTBa IIPOM3BOIHBIX Kap-
OOHOBBIX KHCJIOT

XVI. Homenxkiarypa
aMUHOB

XVII. CniocoO#bI mosty-
YCHUSI aMUHOB

XVIII. Xumnueckne

45
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CBOICTBa aMHHOB
XIX. Peakiiuu nua3ortu- 2
pOBaHUs

7. Kputepum u HOpMbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)

JlaHHbBIA pa3nen yueOHBIM IJIAHOM HE MPEyCMOTPEH.

8. IIlpumepHas TeMaTHKa NMUCbMEHHBIX PadoT (KypCcOBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYeTHO-TPAGUYECKUX H AP.)

JlaHHbIi paznen yueOHBIM IJIAHOM HE MPEyCMOTPEH.

9. Bonpocsl K 3a4eTy

9.1. Tpernii cemecTp

Ne n/m Bomnpocel

1. [lepexkpucramiu3anus: CyIIHOCTh METOJA, CHOCOObI IPOBENEHUS,
TpeboBaHUs K pacTBopuTento. Kak MpoBOAAT NEPEKPUCTALIU3ALMIO B
CJIy4ae CMOJIMCTBIX OKpPAIICHHBIX BEIIECTB?

2. OKCTpakuusi:  CyIIHOCTb  METOAA, €ro  pa3HOBHAHOCTH, BBIOOD
pactBoputeins. Koopduiment pacnpenenenus. IlpueM BeicanuBaHusl.

3. CymHocTh MeTOJa MPOCTOM IEPEroHKM, B KaKUMX ClOydasx ee
UCIIOJIb3YIOT?

4, CymHocTh MeTona (ppakuuoHHass meperonka. Jljis 4ero MCHoJIb3yrOT
nedaerMaTop ¥ NPUHLHUII €ro JeHCTBUS?

S. CymHOCTh METOJa NMEPErOHKHU C BOJSHBIM MAapOM, B KaKHX CIy4asx ee
WCTOJIB3YIOT?

6. CymHOCTh METO/JAa NEPETOHKH NPHU IOHWKEHHOM [ABJIEHWH, B KaKHUX
CIy4asX €€ UCIOJb3YyIT?

7. OnpeneneHne  KOHCTAaHT  OPraHWYECKHUX  BENIECTB  (TeMmmeparypa
IUIaBJICHUS! U KUMEHMs], TNIOTHOCTh, MIOKa3aTeNlb MpeaoMieHus). MeTo bl
onpenesieHusi. OT 4ero 3aBUCUT 3HAYEHUE KOHCTAHT?

8. Yro Ttakoe aszeorpomHas cmecb? Buubl azeorponHbix cmecend. Kakue
coCcOOBI pa3/ieJIeHUsl a3€0TPOIMHBIX CMECEH CYIIECTBYIOT?

Q. CymHOCTh W NMPUMEHEHHE METOJa TOHKOCIOWHON xpomarorpaduu. Ha
YeM OCHOBBIBAIOTCS MPU BHIOOPE DIIIOEHTA U COpOEeHTA?

10. | Ha dem ocHoBaH MeTon KoyioHYaTo xpomarorpadhum? Kak m korma
WCIIOJIB3YIOT TAHHBIA METOA?

11. | Cnoco6bl NOJy4YEHHSs aAJIKAHOB.

12. | XuMuueckue CBOWCTBA aJIKaHOB.

13. Mexanu3m paguKaaIbHOrO NPUCOETUHEHUS.

14. | Crioco0s! co3manust C — C cBs3H.
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15. | CriocoObl MOTyYeHHS aJTKEHOB.

16. | Ilpumepsl 1a00paTOPHBIX CHHTE30B AJIKEHOB.

17. | IlpaBuio MapkOBHMKOBA M UCKJIIOYEHUS U3 HETO.

18. | CompsikeHHOE ~ NPUCOCAMHEHHWE  Kak  Crmocod  moyydeHus — 2-
raJIOreHITaHOJIOB.

19. | MexaHu3M peakiuii MPUCOETNHEHHsI K JIBOWHON CBS3H.

20. | Peakmuu mpucoequHeHUs K JABOWHOW CBs3u  aikeHOB. CuWH- W
aHTUIIPHUCOEMHEHNE. PeaKIInu ruIpOKCUINPOBAHUS.

21. | Peakiuu OKHUCIIEHUS aJIKEHOB.

22. | KapOeHsbl, CTpOCHHE, METO Ibl T€HEPAITUH.

23. | Tect Ckenna.

24. | Peakiuu MUKJIONPONAHUPOBAHUS U BHEIPEHUS KapOCHOB.

25. | Mexdaszapiii katanus. [IpUHLOUIBI KCHONB30BaHUS B OPraHUYECKOM
CHHTE3E.

26. | [Ipumepsl 1a60paTOPHBIX CUHTE30B IIMKIOATKAHOB.

27. | Peakiuu MUKII0QJIKAaHOB C PACKPBITHEM ITUKJIA.

28. | Peakiuu cy>xeHUs U paCHIMPEHUS] IIUKJIA.

29. | CriocoObl mOTyYeHUs aJIKaIMeHOB, MPUMEPHI IA0OPATOPHBIX METOIOB.

30. | Croco06slI mosTydeHust aTKHHOB, MPUMEPHI TJa00PATOPHBIX METOJIOB.

31. | CnocoOsl MOTy4YeHHUs TAIOTCHYTJICBOIOPOIOB.

32. | [Ipumepsl 1a60OpaTOPHBIX CUHTE30B rajJoreHyTrIeBOA0POIOB.

33. | Mexanusm anudarnueckoro Hykjeo(uIbHOTO 3aMEeIIECHUS.

34. | BnusHue pactBopuTeNdsi M CTpOeHUsT cyOcTpaTa Ha MEXaHU3M
HYKJICO(UIBHOTO 3aMEIICHHUS.

35. | Peakuuu TaJIOTeHYTJIEBOIOPOIOB C KHCIIOPOJICOACPIKAIIUMHU
HYyKJIeoQuIamMu

36. | Peakuuu ranoreHyrieBoJJOPOJIOB C CEPOCOACPKAMMMU HYKICO(pHIaMu

37. | Peakiuu rajoreHyrieBoA0pOIOB C a30TCOACPKAIIMMHI HYKIICO(hUIaMH

38. |Illpumepsr peakumii o-, - U Yy DIUMUHUPOBAHUS TaJOTCH- U
JUTajI0reHyrJIeBOAOPOIOB.

39. | CnocoOsbl BBeZIeHUS 110/1a B OPraHUYECKUE MOJICKYJIbI.

40. | CrmocoOsI BBeneHUs (hTOpa B OPraHMYECKUE MOJICKYJIBI.

41. | KoHKypeHTHOCTh  peakIuil HYKJI€O0()HIBHOTO 3aMenIeHus 151
DIIMMUHUPOBAHMS.

42. | MexaHu3m peakiuiéi  MOHOMOJIEKYJSIPHOTO M OMMOJIEKYJISIPHOTO
AIIMMUHUPOBAHMSL.

43. | IlonsTre apOMaTUYHOCTH.

44. | MexaHusm apoOMaTUYECKOIO ANEKTPOGUIBHOTO 3aMEILCHUS.
DHepreTudeckuil npoduiib peakuuu. INEeKTPOPUIIbL.

45. | BiusiHue 3amecTuTenedl Ha PEaKIMOHHYIO CIIOCOOHOCTh. 3aMECTUTENH
NIEPBOT0 U BTOPOTO POJIa.

46. | CormacoBaHHOE M HECOTJIACOBAHHOE JICHCTBUE OPUECHTAHTOB.

47. | Peakumuu ramoreHupoBaHus. [anoreHupyromme areHThl U yCIIOBUS
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peakuuu. MexaHnusMm peakiuu, o0pa3oBaHHe ANEKTPOGUILHON YaCTHUIIBI.
[Tpumepsl 1a60paTOPHBIX CUHTE30B.

48. | CmocoObl BBeneHus Homa W (ropa B apoMaTHUECKoe  SIPO.
OxucanTenpHOE HONUPOBAHHUE.

49. | Peakuuu HutpoBaHusa. HwuTpyrtomime areHThl. YCJIOBHUA —peakluu.
MexaHu3m peakiuu, 00pa3oBaHue EKTPoPHiIbHON yacTuibl. [Ipumepst
71a00pPaTOPHBIX CHHTE30B.

50. | Peakuuu cynspupoBanus. Cynbpupyromue areHTbl U YCIOBUS PEaKIUu.
Mexanu3m peakiuu, o0pa3oBaHue 3MeKTpoPuiIbHON yacTuibl. [IpumMepsl
71a00PAaTOPHBIX CUHTE30B.

51. | Peakuuu ankunupoBaHus. AJKUIUPYIOLINE areHTbl. MeXaHu3M peakiui,
oOpa3oBaHue 3yeKTpopmibHON dYacTuubl. Ilpumepsl mabopaTOpHBIX
cuHTe30B. Henocratku MeTona.

52. | Peakuuu anmmnupoBaHus. AIMIUPYIONINE areHTbl. MeXaHW3M peakiuu,
oOpa3zoBanue HnekTpoduibHOM Yactuubl. [Ipumepsl mabopaTOpHBIX
CUHTE30B. POPMUTTUPOBAHHE.

53. | PeakunoHHast cioCOOHOCTH apHUITaTOTEHUIOB.

54. | MexaHu3Mbl apOMaTUYECKOTO HYKJICO(PUIBHOTO 3aMELEHUSI U apUHOBBII
MEXaHU3M.

9.2. YerBepThlii ceMecTp
No n/mt Bomnpocel
1. CnocoObl OJIyYEeHHS] CHUPTOB, TPUMEPHI JTA00OPATOPHBIX CUHTE30B.
2. Oco0EHHOCTH OKUCIIEHUS IEPBUYHBIX, BTOPUYHBIX U TPETUUYHBIX CIIUPTOB.
Kakue okucauTenu Bbl 3HaeTe?
3. PeakiimoHHbIE LIEHTPBI B MOJIEKYJIE CIIUPTOB. XMMUYECKUE CBOMCTBA.
4, [Ipumepsl peakiuii CEJIEKTUBHOTO OKHUCJICHUS.
d. Cnoco0b1 O-ankunupoBanus U1 O-anuaupoBaHusi GEeHOJIOB.
6. MexaHu3M HyKJI€0(hUIbHOTO NPUCOESAMHEHHUS K KApOOHWIBHOW Ipynie.
7. CnocoObl MOJy4eHUs aMUHOB.
8. Oc00EHHOCTH CTPOEHHUS U XUMUYECKHE CBOMCTBA AMUHOB.
Q. CriocoObl IOJTy4YeHHS] HMUHOB.

10. | OcobeHHOCTH CTPOCHUSI 1 XUMUYECKHUE CBOMCTBA MMHHOB.

11. | Cnoco6bl oJIy4eHUs] CHAMUHOB.

12. | OcoGeHHOCTH CTPOCHUS U XUMUYECKHE CBOMCTBA EHAMUHOB.

13. | Cnoco0bl MoTy4eHus OKCUMOB.

14. | OcobeHHOCTH CTPOCHUSI U XUMUYECKHE CBOMCTBA OKCHMOB.

15. | Cnoco6bl noay4YeHUs THIPA30HOB.

16. | OcoOEHHOCTH CTPOCHHS U XMMHUYCSCKHIE CBOMCTBA THJIPA30HOB.

17. | Cnoco6bl nosyyeHus: KapOOHOBBIX KHCIIOT.

18. | OcobGeHHOCTH CTPOCHUSI U XUMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIIOT.

19. XUMHUYECKHE CBOMCTBA OJHOOCHOBHBIX HEIMPEAECIBbHBIX KHUCIOT. Peakius

Muxans.
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20.

CniocoObl OJTyYEeHHUSI CII0KHBIX I(PUPOB.

21. | OcoOGeHHOCTH CTPOCHUS U XUMHUYECKHE CBOMCTBA CIIOKHBIX I(HUPOB.

22. | CnocoObl mOJIy4eHUs XJIOPAHTUIPUIOB.

23. | OcoOEHHOCTH CTPOCHHS M XUMHUYCCKIE CBOMCTBA XJIOPAHTHUAPHUIOB.

24. | CnocoObl MOJTy4eHusl aHTHIPHUJIOB.

25. OcoOEHHOCTH CTPOCHUSI U XUMHUUYECKUE CBOMCTBA aHTUAPUJIOB.

26. CniocoObl OJIy4eHUs aMHUIOB.

27. | OcOOEHHOCTH CTPOEHUSI U XUMHUYECKHE CBOMCTBA aMUJIOB.

28. | CnocoObl BOCCTAHOBJICHMS CJIIOKHBIX Y(UPOB.

29. | CrmocoObl BOCCTAHOBJICHHS JBOMHBIX U TPOWHBIX cBsized. [Ipumepsr
pEaKINi.

30. | CrocoObl CeeKTUBHOTO BOCCTaHOBIIEHUS. [IpuMepsl peakiuid.

31. | CriocoObl MOTy4YeHUS abJICTHIIOB.

32. | CnocoObl moJIy4eHUsT KETOHOB.

33. | OcOOEHHOCTH CTPOCHUS U XUMHUYECKHE CBOMCTBA aJIbJIETHIOB.

34. | OcoOEHHOCTH CTPOCHUS U XUMHYECKHE CBOMCTBA KETOHOB.

35. | Peaknuu KOHIGHCAIIUN aIbJACTHIOB U KETOHOB.

36. | Tayromepwst albJIETHIOB U KETOHOB.

37. Peaknun nuazotupoBanua. MexaHn3M peakiuu.

38. | [IpumMepsl UCTIOIB30BaHUSI PEAKIIUH TUa30TUPOBAHUS.

39. | Peaknuuu coseii apuiina3oHusi C BbIJICJICHHEM a30Ta.

40. | Peaknmm coseit apunana3zoHus 0€3 BBIICICHUS a30Ta.

41. | Ilpocteie nuHeitHble 3¢pupbl. HoMeHknarypa, mojiydeHHE, XUMHUYECKUE
CBONCTBA.

42. | Huxknuaeckue >¢upsl. [lomyuenne, XuMu4ecKkre CBONCTBA.

43. | Tmocnuptel u THOPUpHL. HoMeHkmarypa, CcrnocoObl TMOJy4YEHUS U
XMMHWYECKUE CBOMCTBA.

44. | Makpouukinnaeckue 3gupsl (kpayH-3¢upsl). Homenknatypa, noiyueHue,

coiicTBa. [loHsTie o Mexda3sHoM KaTanuse.
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10. ®oH OLEHOYHBIX CPEICTB [JIsl MPOBeAeHUs NPOMEKYTOUHOH aTTe-
CTAlUM 00y4AKOLIUXCS M0 TUCHUIINHE

10.1. ITaciopT (poHAA OLIEHOYHBIX CPEACTB

Ne
n/n

KonTposmpyembie pa3-
Aebl (TeMbl) TUCIH-
IUIMHBI

Kox konTposmpye-
MO KOMIIEeTeHIIUN
(UJI1M ee 4acTH)

HaumenoBanue
OIIEHOYHOI0 CpeCTBAa

1

CriocoOBl BBIZEIICHUS U
OUMCTKH  OPraHUYECKUX
BellecTB. MeToabl HacH-
TUQUKAIMM ~ OpraHuye-
CKUX COEIUHEHUHU

[1K-3, I1IK-4

Otyet o nabopaTopHoit paboTe Ne
1: CriocoObl BbIICTIEHUS U OYUCTKU
oprannveckux BemectB. Cobeceno-
BaHHE IO TEOPETUIECKOMY MaTepHua-

1y

CuHTe3 M peakuuu He-
IpeeNbHbIX COCTUHEHUN

[1K-3, TIK-4

Otuer o naboparopHoit pabore Ne
2: Cunres
ukiorekcena. CobeceoBanue 1o
TEOPETUUECKOMY MaTepHaly

Ot4er no maboparopHoit padore Ne
3: bpomupoBanue crupoina. Codece-
JIOBAHUE IO TEOPETUYECKOMY MaTe-

puany

Ot4er no maboparopHoit padore Ne
4: Peakuus cTuposia ¢ ruxjiopkapoe-
HoM. CobecetoBaHUE 110 TEOPETUYE-

CKOMY MaTepHaiy

CuHTEe3 U peakuuu rajo-
TeHIIPOU3BO/HBIX  yIJle-
BOJIOPOJIOB

[1K-3, I1IK-4

Ot4er no maboparopHoit padore Ne

5: Cunres 6pomucroro stuia. Cobe-

CEeJI0OBaHME TI0 TEOPETUIECKOMY Ma-
TepHuamy

Otuet o nabopaTopHoit padoTe Ne
6: Cunrte3 N,N-guatunanununa. Co-
OeceloBaHME 110 TEOPETUUECKOMY
MaTepuany

CuHTe3 M peakuuu apo-
MaTHYECKUX  yIJIEBOJO-
pOJIOB

TK-3, TTK-4

Otuet o 1abopaTopHoit padoTe Ne
7: CuHres
HuTpobenszona. CobecenoBanue o
TEOPETUYECKOMY MaTepHally

Otuet o nabopaTopHoit padoTe Ne
8: Cunres
N-(4-6pomdpennn)areramuaa. Cobe-
Ce/IoBaHUE TI0 TEOPETUIECKOMY Ma-
TepUaITy

CuHTE3 M peakiuu crup-
TOB

[1K-3, I1IK-4

Otyet mo nabopaTopHoit padoTe Ne
9: Cunres
nuoytunoBoro 3¢upa. Codbecemona-
HUE TI0 TEOPETUUECKOMY MaTepHany

Otyet mo nabopaTopHoit padoTe Ne
10: Cuntes
IUKJIOTeKCAaHOHA
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6 CuHTE3 M peakuuu ajb-
JOCrn10B 1 KETOHOB

Otyet mo nabopaTopHoit paboTe No
11: Cunres (E)-N,N-qumernn-4-

I1K-3, I1K-4 [(benmmamuno)meTnin Janmmaa. Co-
OeceoBaHME IO TEOPETUIECKOMY
MaTepHuany
7 CuHTe3 W peakIHuH Kap- Otuer no naboparopHoii padore No
OOHOBBIX KUCJIOT 12: Cunre3 Oyrunanerata. Cobece-
IIK-3, I1K-4 JIOBaHHUE MO TEOPETUYECKOMY MaTe-
puany
8 CuHTE3 W peakuuu Mpo- Otyet mo nabopaTopHoii paboTe No
U3BOJIHBIX  KapOOHOBBIX TK-3. TIK-4 13: Cunres aneranunuaa. Cobeceno-
KHCJIOT ’ BaHKE 10 TEOPETUIECKOMY MaTepHa-
1y
9 CuHTE3 M peakIuu aMu- Otyet mo nabopaTopHoit paboTe No
HOB TK-3, TIK-4 14: Cunres

ronoensoina. CobeceqoBanue 110
TEOPETUICCKOMY MaTepHAITY

10.2. TunmoBbIe KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHAJIbI, HCOOXOAUMbIE
JJIS1 OLlEHKH 3HAHMI, yMEHNH, HABBIKOB M (WJIN) ONBITA JeATEJIbHOCTH, Xa-
PAKTEePU3YHOIINX 3TaNbl (OPMHUPOBAHNS KOMIIETEHIUI B MPOLecce 0CBOCHUS

o0pa3oBaTeIbHOH NMPOTrPaAMMBbI

KomimiekT oT4eToB 110 J1a00paTOPHBIM padoTam

®opma oT4eTa 10 JIadopaTopHOH padoTe
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MUHUCTEPCTBO OBPA30BAHNSA U HAYKU P®
denepaabHOE TOCYAAPCTBEHHOE OI0IKETHOE 00111e00pa3oBaTeIbHOE
yUpeKIEeHUE BBICIIETO 00pa3oBaHus « TONBSITTHHCKHUI TOCY1apCTBEHHBIN

YHUBEPCHUTET
JIABOPATOPHBDBIN KYPHAJI
CryneHr:
['pynma:
JucuurnvHa: CnenuanbHblil 1a00pPaTOPHBIM MPAKTUKYM IO Opra-
HUYECKOW XUMUH
[IpenogoBarens:

Tonwsatth, 20
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OTMETKA O JI0-

OTMETKA O BBI-

OTMECTKa O 3a-

nycke k JIP nojienun JIP mute JIP
JlaTa « » 20 T
JIABOPATOPHAS PABOTA

YpaBHEHHS U CXEMBbI PEAKLINI

CTeXI/IOMeTpI/ILIeCKI/Ie JaHHBIC

No

MW




XO/ PABOTBI

KoHcTaHThl 111 uaeHTU(UKAIIUU TPOAYKTa:
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MEXAHM3MbI PEAKITUN

BbIBO/IbI
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IIpoueaypa oueHUBaHMS:
[Tporneaypa 3anuThl 1a0OpaTOPHBIX padOT U3JIOKEHA B I1. 5, pa3aen Kpurepuu u
HOPMBI TEKYIIIETO KOHTPOJIS.

11. O0pa3oBaTe/ibHbIC TEXHOJOTMH U METOAUYECKUE YKA3AHHUS MO O0CBO-
€HHUI0 JUCHUILINHBI (Y4eOHOr0 Kypca)

B npouecce n3yuenus AuCHUIUIMHEB « CieuanbHbIA J1a00paTOPHBIA MPaKTH-
KyM IO OPTaHUYECKOW XMMHU» HCIIONB3YETCS TEXHOJIOTHUS TPATUIIMOHHOTO 00Y-
yenwus. JlabopaTopHbie paboThl TPOBOAITCA B (popMe MPOBEACHHS IKCIIEPUMEHTOB
B 1aboparopuu. @opma TEKyIIero KOHTPOJIS — OTYETHI IO JaOOpaTOPHBIM paboTaM
U 3aIuTa JJa00paTOPHBIX padoT.

MeToandecKkue YKa3aHuid 110 OCBOCHHIO JTUCHMILIMHBI
MeTtoaguueckue YKa3aHHUs K BBIIIOJIHCHUIO J'Ia60paTOpHBIX pa60T

Jlnst ycnemHoro jomycka K j1abopatopHod paboTe CTYIEHT JOJDKEH 3arodi-
HUTH CJIEIYIOLIME Pa3/Ieiibl B OTYETE: HA3BAHUE, YPABHEHUS U CXEMBbI PEAKIIU, CTe-
XUOMETPUUECKUE JAHHBIE, PACCUUTATh TEOPETUUYECKYIO MAcCy MPOAYKTa, YKa3aThb
KOHCTAHTHI JIJIsl UJECHTU(UKAIINY, HAMKCATh MEXaHU3M PEaklUU. A TakkKe MOJAro-
TOBUTH OTBETHI HA BOMIPOCHI U 3HATH XOJ] pa0OTHI.

JlabopaTopHas padora Ne 1: CriocoObl BbiieJIeHUSI M OUUCTKH OPraHUYeCKUX BellecTB

Yacts 1. IEPEKPUCTAJUIU3AIA BEH30MHOM KUCJIOTHI
B crakane emkocThio 50 M1 HarpeBarOT yKa3aHHOE KOJIMYECTBO 3arps3HEHHON OeH30MHOM Kuc-
JIOTHI M HEOOJIBIIIOE KOJMYECTBO (OKOJIO 5 MIJI) PACTBOPUTENS COTJIACHO HOMEpY BapuaHTta. Eciu
OeH30lHast KUCJI0Ta MPU 3aKUIIAaHUKM HE pacTBOPSETCS, TO JOOABISAIOT ellle HeOOIbIIoe Kolnye-
CTBO PAaCTBOPHTENS M CHOBA HATPEBAIOT J0 KUTICHUSI.
[Tocne pacTBopeHust NpoBOJAT ropsiuee ¢punbTpoBanue. s 3Toro B Kooy DpieHMeiiepa eMKo-
cThio 35 — 50 mu1 HanmuBarOT 2 — 3 MJI BOJIBI TaK, YTOOBI OHA MOJIHOCTBIO MOKPbIBaja AHO KOJOBI,
HEIJIOTHO BCTaBJISIOT KOHUYECKYI0 BOPOHKY CO CKJIaAuaThiM (MIBTPOM M HArpeBaroT BOAY 10
kurienus. [locie Toro, Kak mapel pacTBOPUTEINS HArPEeIOT BOPOHKY, HA (PHIBTP HAJTMBAIOT Topsi-
4yuii pacTBOp O€H30MHOM KHCIOTHI.
OunpTpaT OXJIAXKAAIOT. BhIMaBrie KpucTauibl OTQHUIBTPOBBIBAIOT, CYIIAT HA BO3/yXE, ONpeie-
JSIFOT BBIXOJ M TEMIIEPATypy IUIABICHUsI OEH30MHON KUCIIOTBHI.

Tabnuia BapuaHTOB

Macca O¢H- PacTBoputens
Bapuant Ne 30MHON OTUIOBBIN
Boga
KHCJOTEI, T CIIUPT
1 2 9 1
2 3 8 2
3 4 7 3
4 2 8 2
5 3 7 3
6 4 9 1
7 2 7 3
8 3 9 1
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9 | 4 | 8 | 2 |

Yacts 2. PASBJAEJIEHUE CMECU 'EKCAH-TOJIYOJI
Onoim 1

B kpyriononHyto koi0y eMKocTho 250 M1 HOMECTUTh yKa3aHHOE MpenojaBaTeieM KOJIMYeCTBO
reKCaHa W TOJNyoJIa, a TaKke Kycoukd (pappopoBbIX KHMATHIBHUKOB. CoOpaTh yCTAaHOBKY IS
pocToil meperoHku (puc. 1). BKIOYUTE J1€KTPOIUIUTKY, JOBECTH 10 KUIEHUs, OTOMpaTh Qpak-
UM JUCTHIUIATAa B MEpHBIC MIIMHAPHI 10 5 Mt (15 mpob), Beskuii pa3 GuKcupyro Temreparypy
Hayaja U OKOH4aHus oTOopa dpaxiuu B Tabuuue 1. ITo nosyuyeHHbIM JaHHBIM HOCTPOUTH KpH-
BYIO pPa3rOHKH B KOOpAMHATAX «TemrepaTrypa — o0beM (paxium». OnpenenuTs noKa3aTeib mnpe-
JIOMJIEHUS U OLICHUTh CTENICHb €€ YUCTOTHI.

Onoim 2

[Toryuennsie B onbiTe 1 (pakuyy BHOBb OOBEIUHHUTH B TOW K€ MEPErOHHOHN Kosle, 100aBUThH
HECKOJIPKO KYCOYKOB KHITATHJIBHUKOB, COOpAaTh YCTAHOBKY JUIS (DPAKIIMOHHOMN IEPETOHKH C HC-
nosib30BaHueM feduiermatopa (puc. 2). JloBectu cMech 0 KUIEHUS, aHAJIOTUYHO OMBITY 1 OT-
Ooupate (pakiuu auctrwuATa. [locTpouTs KpuBYIO pa3roHKH. OIEHUTH CTEIEHb YUCTOTHI IO
MIOKAa3aTeII0 IPETOMIICHHUS.

Tabmnna 1
Omerrit 1 OmbIT 2
Howmep
(1)paKI_II/II/I T. HaY. T. KOH. n 20 T. Ha4. T. KOH. n 20
ku., °C ku., °C D kut., °C xu., °C b

Puc.1. Cxema ycTaHOBKU JJIs1 IPOCTON NMEPETOHKU

Puc.2. Cxema ycTaHOBKH 17151 GPaKIIMOHHON IepEeroHKn
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Bonpocs! qu1s 1onmycka u 3a1MThI:
1. Kakue puznueckne KOHCTaHTBI XapaKTEPHBbI AT )KUAKUX OPTraHUYECKUX BEIIECTB?
2. Kakue ¢u3nueckre KOHCTAHTbI XapaKTEPHBI JUIs TBEPABIX OPraHUYECKUX BEIIECTB?
3. Yro Takoe Temmeparypa IIaBleHus, TeMuepaTypa kuneHusa? Kak onpenenstorcss JaHHbIe 1M10-
Kazarenu?
4. HazoBuTe METO/BI ONPEEICHHS IFIOTHOCTH BELIECTB.
5. Yto Takoe nmoka3zatenb npeaomieHusa? s yero m xak ucnosib3yercs 3Ta BenuunHa? Ha yem
OCHOBaH MeTOJ pepakroMeTpun’?
6. OT uero 3aBUCUT 3HAYECHUE N1OKA3ATENS IPETOMIICHUS?
7. Kak BBeCTH TeMIepaTypHYIO IONPaBKy K 10KA3aTEII0 MPEJTOMICHUA?
8. HazoBute TpeOoBaHus, NPEIbSBISIEMbIE K PACTBOPUTENIO AJIs NEPEKPUCTAIIIU3ALIUY.
9. B ueM paznuuus KpUCTIM3alMKU U BO3roHKH. Ha3zoBure nmpeumyiiecTBa 1 HEAOCTATKH Me-
TOJIOB.
10. Kak npoBoAsT nepeKpuCTAIIIM3aMI0 CMOJIUCTHIX OKpAIlIEHHBIX BEIIECTB?
11. B yem 3axitoyaercst MeTo1 (paKIIMOHUPOBAHHOM KPUCTAIITN3AIIUH?
12. PacTtBOpuMOCTb BemiecTBa. B kKakux eIMHMIIAX €€ BhIpakaroT?
13. Ha yem ocHoBaH MeToJ 3kcTpakuuu? Kakue BUJIbI SKCTparupoBaHus Bbl 3Haete? B yem nx
CYILITHOCTH (KpaTko)?
14. TexHuKa dKCTPAKIMU BOJTHBIX paCTBOPOB. 3aK0OH pacmupenenenus. Koaddumment pacrpene-
neHus. Vcnonb3yemble pacTBOPUTENHN AJIsl SKCTPAKIUHM BOJAHBIX PaCTBOPOB.
15. Ilpuem BeicanuBanus. [louemy sKCTpaKIUIO JTydllle IPOBOAUTH B HECKOJIBKO TPUEMOB?
16. Pacckaxure BUJbI U CLIOCOOBI MMEPErOHKH. B Kakux ciaydasx NpUMEHSIOT EPEroHKy MpH aT-
Moc(hEepHOM JaBJICHUH, IPU YMEHBIICHHOM JIaBJICHUU (B BaKyyMe) M ¢ BOJISHBIM mapoM. [lode-
My?
17. Pacckaxute MpUHIUI PaOOTHI U YCTPOHUCTBO MEPETOHHOTO MPUOOpa MpU aTMOC(HEPHOM J1aB-
JICHUU.
18. Pacckaxkxute npuHLIHUI pabOTHI M YCTPOICTBO IEPETOHHOIO IPUOOPA C BOJISHBIM ITAPOM.
19. [y yero ucnosb3yroT Aedermarop npu GpakiMOHHOM neperonke?
20. Yrto Takoe azeoTrpornbie cmecu? Kakue cyiecTByrOT METOIbI UX pa3aeiacHus?

JlabopaTopnasi paGora Ne 2: CHHTe3 HUKJIOTeKCeHA

OH HyPO,
O/ 120 - 160 °C O
Meronuka cuaTesa:

B xpyrinononnyio konOy Ha 100 mia BHocaT 20 r nukiorekcanosna u 2 mi koHu. HoSO4. Konby
CHa0XaroT KOPOTKUM nedaermatopom (4-5 "emodek"), HUCXOIANUM XOJOIUILHUKOM U TIPHEM-
HUKOM, KOTOPBII OXJIaXXJat0T B 0aHe O JIbJIOM. PeaklImOHHYI0 cMeCh HarpeBaroT Ha IUTUTKE WU
Ha necyanoit 6ane 10 150-160°C u coOMpParOT MEIEHHO OTTOHSIOMIUICA TUCTHILIAT B IPHEM-
HUK. Yepe3 2 yaca HarpeBaHHe IpekpaiaroT 1 npubasisitor kK quctuwuaty NaCl no obpazosa-
HUS HACBHIIIEHHOTO BOJHOTO PacTBOpPA, OTICISIOT MUKJIOTEKCEH B JICTUTEIBHOW BOPOHKE U CY-
mat ero npokajieHHelM CaCly. 3atem, npenBapUTenbHO OT(GUIBTPOBAB OCYLIUTENb, EPETOHs-
ror*. TTomyuaror okoso 11,5 r (70 %) uukiaorekcena, 1. kui. 84°C, np”® =1,4465. Yucrora 1uK-
JIOreKceHa MoXkeT ObITh mpoBepeHa meronoM TCX (rumactunka "Silufol", pactBopurens CHCls,
CBUJIETEJIh — IIUKJIOTEKCAHOM).

Bonpocs! 1J1s1 10NyCKa U 3a1UTHI:
1. Kakue criocoOsbl nosydeHus aakeHoB Brl 3Haere?
2. Kak nomy4uTs yuc-ankeHsl?
3. Kak nony4uuts mpanc-ankeHbl?
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4. Kakne OCHOBaHUs MCIONB3YIOT IS TIOMYyYEHUS aJKEHOB M0 PEaKIUU TUTHIPOraIoTeHUPOBa-
HuA?

5. IlpaBuuo 3aitueBa u ['opmana.

6. HomeHnkiiatypa ajgkeHoB.

JlaGoparopHasi padora Ne 3: bpomupoBaHue cTupoJia

Br

m Br, Br
%.
CHCIj3, 15 °C

Meroanka cuHTes3a:

B aByropnyto xonby na 50-100 mui, cHaOKE€HHYIO KarelbHOW BOPOHKOW M BO3AYIIHBIM XOJIO-
JTUIIBHUKOM, IToMentaroT pactBop 5 1 ctuposa B 7 mut CHCl3 u x Hemy no06aBisitoT pactBop 8,4 T
opoma B 7 M CHClz. Temneparypa e goimkna nogaumarbes Boime 15°C. Huxe 5°C peakuu-
OHHAsl CMECh TBEPJIEET, UTO JIeJaeT HEBO3MOXKHBIM nepeMeninBanue. [locie nobaBieHust Bcero
KOJIMYECTBA OpOMa, PEAKIIMOHHYIO CMECh BbLIepKMBarOT 1 wac mpu temmneparype 20°C. 3arem
pacTBopuTenb ncnapsitoT Ha yaiuke [lerpu. Boixon 13,6 T (100%).

Bonpocsl 1J1s1 JoMycKa U 3alIMTHI:
1. ITpaBusio MapkoBHUKOBA M UCKJIFOUEHUS U3 HETO.
2. MexaHu3M peakiud OpOMHpPOBAHUS.
3. ConpspbkeHHOE MPUCOSIMHEHHUE KaK CIIoco0 MOTydeHus 2-Talor€HOATAHOJIOB.
4. CTepeoXUMHUYEeCKUIl pe3ynbTaT peakiui OpOMUPOBAHUS aJIKEHOB.
5. CuH- ¥ aHTUIIPUCOEANHEHHUE.

JlabopaTopnasi paGora Ne 4: Peakuusi cTupoJia ¢ AUXJI0pPKapOeHOM

NaOH, H,0 N

TOBAX
Meroauka cuHTe3a:

B nByropayio xonby Ha 250-500 mui, cHaOKeHHYIO KanelbHONM BOPOHKOM M BO3TYLIHBIM XOJIO-
JuiabHUKOM, nomemaror 6 mi ctupona, 0.15 r TEBAC u 35 ma 50%-ro pactBop NaOH
(BHUMAHUE OYEHb EJIKOE BEIIECTBO!!!). K cMecu npu sHepruyHOM nepeMennBaHuU
B T€YECHUE NMPUMEPHO 2 4acoB J00aBsA0T 35 Mil Xjaopodopma, ciies 3a TeM, YTOObI PeaKIMOH-
Hasi cMech Bce BpeMsl ocTaBasiachk Temioi. [locne okoHuanus nmpubaBieHus: Xjaopopopma cMech
nepeMmemnBaroT 30 MUHYT, a 3aTeM BBUIMBAIOT B 250 MJI XOJIOHOM BOJIBI.
Opranudeckuil cioi OTAENSAIOT, MPOMBIBAIOT HACBHIIIEHHBIM PAacTBOPOM XJIOpPHAAa aMMOHUS U
BBICYILIMBAIOT HaJ 0€3BOJHBIM XJOPUCTHIM KanblieM. Ha cienyromem 3aHATUM HAa pOTOPHOM
WCIIapUTesie OTTOHSIOT PACTBOPUTENHh M B3BEHIMBAIOT MPOAYKT. Beixosa 8 T (85%).

Bonpocs! 1u1s1 1onycKa M 3alMThI:
1. KapGenb1. CTpoenne. MeTo1pl TeHEpaIuH.
2. Tect Ckemna.
3. Peakmus ankeHOB, ajKaaueHOB ¢ KapOeHaMHU.
4. Peakuiuu BHEPEHUS KapOCHOB.
5. Mexdasnspiii katanu3. [[pyHIUIBL 1 UCTOJIB30BAHUE B OPTaHUYECKOM CHHTE3E.

JlaGoparopHasi padora Ne 5: CuHTe3 OpoMuCcTOro 3THJIA
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H2804, KBr
~.OH ——— ~_-Br

Meroauka cuHTe3a:
B xpyrimomonHyto ko0i0y eMKocThio 250 M1, CHaOKEHHYI0 MarHUTHOM MEIIAIKOM, MOMEIIA0T
27.5 MJI KOHIIEHTPUPOBAHHON CEpHOM KUCIOTHI U OBICTPO, HE OXJIAXKIAsl, PU TOCTOSTHHOM TIe-
pEMEIIMBAHUN MPUWIMBAIOT MOPIUAMHU 27.5 MJI 3THJIOBOTO cnupra. Temiyio cMech OXJIaKIaloT
JI0 KOMHATHOM TeMIepaTypbl U OCTOPOXKHO, MPHU MOCTOSHHOM TMEPEMEIINBAHUN U OXJIAKICHUU
KOJIOBI XOJIOJTHOM BOJIOM, MPHOABISIIOT 19 MJI JeAsiHOW BOJBI, a 3aTeM 25 T TOHKO PacTepToro
Opomuia kanus. B peakumoHHYyI0 K0J0y BCTaBISIOT Ae(iIerMarop ¢ TEPMOMETPOM, COCTUHEH-
HBIM C JJUHHBIM, XOPOIIO JEHCTBYIOIIUM HUCXOISIIUM XOJOAMIBHUKOM, CHa0KEHHBIM aJlJIOH-
KeM, KOHell KoToporo Ha 1 — 1.5 ¢cM morpy»aroT B BOZAY CO JIbJOM, HATUTYIO B KOJIOY-TIPUEMHHK,
U BpeMsi OT BpEMEHH J100aBIISIIOT B HETO KYCOUKH JIbJa; Yepe3 pyOaliKy X0oI0JMIbHUKA IPOIyC-
KalOT JIOBOJIbHO CHJIBHYIO CTPYIO XOJIOZHOM BOJbI. PeakllMOHHYIO cMeCh HAarpeBaroT Ha Iecua-
HOU OaHe, IpU ATOM B NMPUEMHUK HAUMHAIOT MEPEXOJUTh MACISHHUCTBIE Kallld 3TUIOpOMHUJIA,
NaJal0IIKe Ha JIHO, aJUIOHXK IIPU 3TOM BCErJa JIOJDKEH ObITh MOrpyXeH B BoAy. Ilo okoHuaHuu
pEaKIuyu MepeuBaloT COACPKUMOE KOJIOBbI B JENUTENbHYI0 BOPOHKY MOIXOMSIIEr0 pasMepa u
CIIMBAIOT ATHJIOPOMU (HIDKHUH CJIOH) B KOHHYECKYHO K00y emkocThio 100 M. Konby oxira-
x1ar0T 10 0°C ¥ IpU NOCTOSHHOM BCTPAXMBAHMM MPUOABIAIOT U3 KalleIbHONH BOPOHKH I10 Kall-
JsM KOoHIIeHTpupoBanHyio H,SO4 1o Tex mop, moka oHa He BBIICTUTCS BHU3Y B BHJIE OTJICIIBHOTO
cinost mox 6pomdTaHoM. CepHas KHCIOTa AOOaBISeTCs sl OTAENEHHUS AMATUIOBOrO 3dupa u
OCYIIKH IPOAYKTA.
Cogepxumoe KoJIObI IEPEHOCAT B JCIUTEIHHYI0 BOPOHKY M OTACNAIOT HIKHUHN cioi. bpomaTan
(BepXHHUH CII0i1) IEPEHOCT B MEPETOHHYIO KOJIOY U MEPETOHSIOT Ha BOASHON OaHe B MHTEpBaJe
35— 40°C. Beixox 40 1 (77% OT TEOPETUYECKOTO).

Bonpocsl 1J191 10nycKa U 3a1UTHI:
1. CriocoOslI MoTy4eHus rajloreHyriIeBoI0pOI0B.
2. Ilpumepbl 1a00PaTOPHBIX CHHTE30B TAIOTEHYTIIEBOI0PO/IOB.
3. CriocoOsl MoTy4eHus: CIUPTOB, IPUMEPHI JTA00PATOPHBIX CUHTE30B.
4. XuMu4ecKrue CBOMCTBA CIIUPTOB.
5. Peakiiuu ranoreHoyrieBo10poa0B.
6. CriocoOnl nostydeHus Hoj- U GTopyriieBOAOPOIOB.

JlabopaTopHnas padora Ne 6: Cunrte3 N,N-1urTHIIaHUITHHA

d

NH, NaOH, H,0 NH NaOH, H,0 N
N, ————— S e ’ \—
©/ * Br reflux ©/ * Br reflux ©/

Metoauka cuHTesa:

B kpyriononnyto konby emkocthio 100 mi1, cHaOkeHHOM 3 (EeKTUBHBIM 0OpaTHBIM XOJIOUIIb-
HUKOM C XJIOpKaJbLIMEBOW TpyOKoi#, momemarT 10 T cBekeneperHaHHOro aHWIMHA U 15 T
OpomaTana. CMech KUIATAT 0 TEX IMOp, MOKa Bcsl Macca He 3aTBepaeeT. O0pa3yercs ruipodpo-
mua N-3TUIIaHUIIMHA, Ha YTO TpedyeTcs OKOJIO ABYX YacoB HarpeBaHus. I1o okOHYaHUU peakuuu
OXJIQXKJAIOT KOJOY W MpHU OXJAXKJIEHUU MPHIMBAIOT MOPLHHUSAMH pacTBop 6.7 T TuUApoKcHaa
HaTpus B 20 mi1 Bojibl. OOpa30BaBIINIiCS STHIIAHIINH OTAEISIOT B IEIUTEIbHON BOPOHKE (BepX-
HUH CJION) U MEpPEeHOCAT B PeakIHOHHYI0 KoyOy. JloGaBustoT 15 r 6poMdTaHa U KUMSATAT ¢ 3¢-
(eKTUBHBIM OOpAaTHBIM XOJIOJMJIBHUKOM J0 3aTBEp/IEBAaHUs PEaKIMOHHOM Macchl. [lomydyeHnyro
cosib — ruapodpomu N,N-TudTHIaHIIIMHA — PACTBOPSIOT B BOJAE W KUISATAT C BO3IYIIHBIM XO-
JOJUIBHUKOM B T€UEHUE HECKOJBKUX MHUHYT JJIS yAaJeHUs HEeIPOpearupoBaBIIero OpoMiITaHa.
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3areM pacTBOp OXJIAKIAIOT U MPH NePEMEIIUBAaHIHN OCTOPOKHO TOOABISIOT K HEMY HEOOJBIIIH-
MU TOPLUUSMHU pacTBOp 6.7 T ruapokcua HaTpus B 20 Mi1 Bobl. BeiaenuBIIMNACS JUATUIIAHUIIMH
OTIEJISIIOT B JEIUTENIbHOM BOPOHKE (BEPXHUU CIJIOH), CyIIAT TBEPABIM THUAPOKCUAOM Kajus,
GUIBTPYIOT U MEPETOHSIOT U3 KoJObI Bropia ¢ HebonabmmM AedierMaTopoM U BO3AYIIHBIM XO-
JOIUIBHUKOM, cobupast ¢pakmuio ¢ T. kun. 214 — 216°C. Beixog 10 r (63% ot Teopernuecko-
o).

Bomnpocsl AJist A0IyCKa M 321U ThI:
1. Mexanu3m anuaTu4eckoro HyKJIeo(uIbHOTO 3aMEIICHUS.
2. Brnusinue pactBopUTENs U CTPOEHUS CyOCTpaTa Ha MEXaHU3M HYKJIEO(hUIHLHOTO 3aMEICHUSI.
3. KOHKYpEHTHOCTh peakiiii HyKkJIeo(pUIbHOr0 3aMEICHUS U YTUMHUHAPOBAHUSL.
4. MexaHu3M peakinii MOHMOJIEKYJISIPHOTO U OMMOJIEKYISIPHOTO SIMMMUHUPOBAHHUSL.
5. Peaknuu rajJoreHyrieBo0pOA0B ¢ KUCIOPOACOACPKALIMMH HYKIIeo(pUIamu.
6. Peakuiuu raioreHyrieBo10poi0B C CEpOCOAepKAIUMU HYKIeo(hUIaMH.
7. Peakuu raJoreHyrieBoA0pOA0B C a30TCOACPKALIMMHU HYKICO(DUIaMu.

JlabopaTopnasi paGora Ne 7: CuHTe3 HUTPOOEH30.1a

NO,

© HNO3, HySO4
Meroanka cuaresa:

B kpyriaogonnyto kondy eMkoctbio 100 mit ¢ 3¢ppekTHBHBIM 0OpaTHBIM XOJIOAUIBHUKOM IOMe-
matot 14 mu konueHTpupoBanHoii HySO4 1 mocTeneHHo npy BCTPSXUBAaHUH U OXJIAXKIACHUH Jie-
JsTHOM Bojoi mpuOaBisitoT 11.5 mu koHneHTpupoBanHoit HNOs. K oxnaxkaeHHoN 10 KOMHAT-
HOU TeMIepaTypbl CMECH TIOCTETICHHO MPH BCTPSIXHUBAHUH MPUOABIISIOT HEOOIBIIUMH TTOPLUUSIMHU
8.8 T GeH30J1a, OAIEPKUBAs TEMIIEPATYPY PEAKIIMOHHON cMecu He Bhime 30 — 40°C, miis yero
KOJIOY BpeMsi OT BPEMEHHU TOTPYXKaroT B OaHIo ¢ JensHoi Bojaou. [locne mpubaBnenus 6eH3ona
KOJIOY TIOTPYKAIOT B BOISHYIO OaHI0, IOepxkuBas B 6ane temneparypy 60°C, u nmepuoanyecku
BCTPSIXUBAIOT €€ cojepxkumoe. Yepes 1 yac cMech OXIaKIatoT, NEPEIUBalOT B AEIUTENbHYIO BO-
POHKY M JalOT CMECU OTCTOATHCS. OTIENAIOT BEPXHUI CIIOW, TPU pa3a IMPOMBIBAIOT €r0 BOJOM,
pa30aBiIeHHBIM PacTBOPOM ILIEJI0YHM, CHOBA BOJOM /10 HEUTpPaJbHOW peaklUu MPOMBIBHBIX BOJ.
HurtpoGenszon cymar npokaneHHbiM CaCly (B konbe o0bemom 50 mil, cHaOKeHHOH 0OpaTHBIM
XOJIOIMIBHUKOM), CJIETKAa HarpeBas Ha BOJSHON OaHe, MOKa KUJIKOCTh HE CTaHET MPO3PAYHOMU.
BeicymieHHbIE HUTPOOEH30J1 OTQHUIBTPOBBIBAIOT OT OCYLIMTENS M OMPEAENSIOT BBIXOJ. BhIxon
13.5 1 (98% oT TEOpeTHYECKOTO).
Bonpocs! 1Jis1 fonycKa M 3alMThI:

1. MexaHu3Mm 371eKTpoUIBLHOIO apOMaTHUYECKOTO 3aMEIIEHUSI.
2. DHepreTuueckuil NpoGuih peakiuii 3MeKTpohUIBHOTO apOMaTHUECKOT0 3aMeIIEeHUs.
3. OpueHnTaHTBI IEPBOTO U BTOpOro pona. Ha npumepe peakiuu OpoMupoBanus peHona u
HUTpPOOEH30171a.
4. CoryacoBaHHOE U HECOTJIACOBAaHHOE JIEWCTBUE OPUEHTAHTOB.
5. Hutpyromas cMech U Ipyrue HUTPYIOIIME areHThI.
6. Ilouemy cKOpOCTh JAambHEHIIET0 HUTPOBAHUS HUTPOOEH301a 10 M-TUHUTPOOEH3011a
3HAYUTENBHO HXKE?

JlaGopaTopnasi padora Ne 8: Cunres N-(4-6pomdeHun)aneramuia
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HNJ\ HNJ\

AcOH

+ Br2

Br

Meroauka cuHTe3a:
B crakan emxocthio 100 M momemaror 1.35 r aneraHuiauaa v NpUOABISIOT 5 MII JICASTHOM
YKCYCHOM KHCIIOThl. CMeCh MEepeMEeNInBalOT ¢ JIETKUM HarpeBaHHEM J0 pacTBOPEHUS alleTaHU-
auaa. 3aTeM K Hell Mpu KOMHATHOM Temmeparype npuodasisitor pactBop 0.52 mu 6poma B 2 M
JeISTHON YKCYCHOUM KucnoThl. OOyCIIOBICHHAS MPUCYTCTBHEM OpoMa OKpacKa JOJIKHA MCUe3aTh.
[To oxonuaHuu npudaBIeHUsT OpoMa PEaKIMOHHYIO CMECh MEPEMEIIUBAIOT ellle 5 MHUH. 3aTeM
npubaBIsIOT npu nepememBanuy 30 M1 X0JI0HOHM Boabl. [Ipy 3TOM BhIagaer Gelnblii 0CaioK.
[Tpubasnsator 0.1 T tBepmoro NaHSOs, nepememmBaroT 1 HaOMIOIAIOT 32 OKPACKOW BOJHOTO
pacTtBopa. bucynbput HaTpUs TpoaoIIKaT 100aBIATh Mo 0.1 T 70 TexX Imop, MoKa He UCUC3HET
JKentas okpacka (0OBIYHO XBaTaeT oAHOW mopuuu). OTHUIBTPOBBIBAIOT OCAJO0K Ha BOPOHKE
BroxHepa, MPOMBIBAIOT XOJOJHON BOJOH (2X5 MII), OT)KHMAIOT MEXIY JHCTaMU (HIBTPOBAIH-
HOM Oymaru. OTKaThlid OT BOJIBI OCA/I0OK MEPEHOCAT B KOHUYECKYI0 K0JIOy 00bemMoM 50 mil U pac-
TBOPSIFOT B MUHHUMAJILHOM KOJIMYECTBE KUITSIIEr0o MeTaHona. [locie MenieHHOro oxJiaKaeHus
BBIMABIINNA 0CaJioK OTGUIHTPOBBIBaIOT Ha ¢uibTpe llloTTa 1 cymar Ha Bo3ayxe. Beixon 1.6 T
(75% oT TeopeTr4ecKoro).

Bonpoch 1151 fonycKa U 3alIMTHI:
1. MexaHu3M MEeKTPOPUIBHOTO ApOMATHIESCKOTO 3aMEIICHHSI.
2. DHepreTudeckuii mpoQuiib peakuii 3MeKTpoGUILHOT0 apOMaTUYECKOTO 3aMEIlICHUSI.
3. laymoreHs! Kak 3aMECTUTENH B PEaKIUAX dEKTpoGUIBLHOro 3amerneHus. Ha mpumepe peakuuu
HUTpOBaHUsI OpoMOeH301a 1 PTOopOEH30Ia.
4. 'anoreHupyroue areHThl.
5. OkucnuTeNbHOE HOAUPOBAHHE.

JlabopaTopnasi padora Ne 9: Cunre3 n-1n0yTH/I0BOIO0 3dupa

H,SO,4
heating

/\/\OH /\/\O/\/\

Meroauka cuHTe3a:
B kpyrinononnyto kondy emkocteio 100 ma nmomemator 20 Ma #-0yTHIIOBOTO cMpTa U 2.2 Ml
KoHIeHTpupoBaHHOH H»SO4. CMech TmATENTBHO MEPEMENMMBAIOT. 3aTeM KoJOy CHa0XaroT
Hacagkoi Jluna-CTapka W HarpeBarOT Ha KoJboHarpesatene npu Temmeparype 140 — 145°C
(HeoOX0IMMO CIeINTh 3a TeM, YTOOBI HE OBLJIO IEperpeBa, Tak Kak Mpu 3ToM olOpa3yercs OyTu-
JIeH U MPOJYKTHI €ro MOJMMEPH3aIMK) 10 TeX MOop, IMOKa HE BBIACIUTCS NMPUMEPHO pacCUUTaH-
HOE€ 0 YPaBHEHUIO PeaKIMM KOJIUYeCTBO BOAbI. CoaepKuMoe KOIObl OXJIaKIat0T, IEPEHOCAT B
JIeTUTENbHYI0 BOPOHKY, CIO/Ia JK€ BBUIMBAIOT U JKUAKOCTh U3 JIOBYHIKH. 3aTeM MpOMbIBAOT 2 M
pactBopom NaOH no memounoii peaknum. [locnme 3Toro >pupHBINA CIIOM TMPOMBIBAIOT BOJOU
(2x15 mut) u HaceimeHHbIM pactBopoM CaCl, (~10 mn) u cymar CaCl,. Tleperonsitor qudyTHIO-
BBl 5up ¢ HeGOIBIINM JedermaTopoM, codupas dpakmuio ¢ T. kuir. 141 — 144°C. Beixox 8.0
T (56.2% OT TEOPETHYECKOTO).
Baowcno! Tleperonky Henb3s BECTH JJ0CyXa, TaK KaK MPOCThIE (PHUPHI ¢ KUCIOPOJAOM BO3IyXa 00-
pas3yloT B3pBIBOOMIACHBIE THIPONIEPOKCHIBI.

Bonpocs! 1J1s1 fonycKa U 3alIMTHI:
1. CriocoObI mosTy4yeHHst CHUPTOB.
2. OKucneHne CupToB.
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3. CoupThl Kak HYKICO(UIIBI.

4. Ilpocteie 3¢pupsl kak ocHOBaHMS JIptounca.

5. CnocoObI MOTy4eHUsE IPOCTHIX APHUPOB.

6. XUMHYECKHE CBOMCTBA MTPOCTHIX IPHUPOB.

7. Onokcupl. CriocoObl MOTYYEHUSI U PACKPBITHS IIUKIIA O] JICHCTBUEM HYKJICO(DMIBHBIX areH-
TOB.

JlaGoparopHasi padora Ne 10: CuHTe3 HIMKJIOTeKCAHOHA

OH Nazcr207 O
O/ HpSO,4/ H0 (j
Meroanka cuHTesa:

B nByropnyiwo KpyrioJoHHYHO KoJOy, CHAOXKEHHYIO MarHUTHOW MEUIAJIKOW, KarnelbHOW BOPOH-
KOI ¥ TepMOMeTpoM, oMemaroT 15 r mukiorekcanona u 20 My audTuiioBoro 3¢gupa. Conepxu-
Moe KonObl oxyaxaaT 10 0...5°C. OTaenbHO B cTakaHe TOTOBST XPOMOBYIO CMECh, PacTBOPSs
15,5 r nuxpomara kanus B 150 M Boabl M cMelIMBasi MOJIYYEHHbIH pacTBOpP ¢ 12 M KOHLIEH-
TPUPOBAHHOW CEPHON KHUCIOTHI (OCTOPOKHO MPHOABISAIOT KUCIOTY B BOJHBIA PacTBOp AUXPOMa-
ta). [lomydeHHYI0 XpOMOBYIO CMECh U3 KaleJIbHOW BOPOHKH HEOOJIBIIMMHU MOPIUSIMU TprbaB-
JSI0T B KOOy mpu paboTaroleil Memnanke, nojjaepxusas temneparypy He Boie 5°C. Ilocne
puOaBICHUS OKUCIUTENS MPOJIOJIKAIOT [EPEMEIIMBAHNE PEAKIIMOHHON Macchl B TeUeHHe 2-3 4
Py KOMHATHOM Temreparype. 3aTeM CMeCh IEepPEHOCAT B JICIUTEIbHYI0 BOPOHKY U SKCTparu-
pyroT 3dupom nBa paza nopiusmu 1o 30 mi. O0beTMHEHHBIC Y(DUPHBIE BBITSHKKU BCTPSIXUBAIOT
¢ 0e3BOIHBIM KapOOHATOM Kallus, OTAEISIOT €ro U cymar cyiabharom HaTpus. Jlamee sSKCTpakT
MOMEIIAIOT B KOOy ¢ Hacaakoi Broplia, OTTOHSIOT CHayana Ha BOASHOUN OaHe 3¢up, a OCTaB-
IIUICS ITUKIIOTEKCAHOH MEePEroHsoT cooupas pakmuto ¢ T. kui. 155...157°C.
Bonpocs! 1J1s1 fonycka u 3alMThI:
1. Kakue oxkucnurenu Bl 3HaeTe?
2. Kakue okMcIuTeNnn UCHOIb3YOTCS /Il OKUCIIEHUS aJJIMJIOBBIX U alleTUJICHOBBIX CIUPTOB?
3. Oco0eHHOCTH OKUCIIEHHUS IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CITUPTOB.
4. HomeHknatypa anb/IeruioB U KETOHOB.
5. IlonydeHue anbAeru10B METOJaMH OKUCIIEHUS CITIUPTOB, 030HOJIN30M aJIKEHOB, BOCCTAHOB-
JICHHEM NPOU3BOIHBIX KAPOOHOBBIX KUCIOT, THAPOPOPMIIIUPOBAHUS AJIKEHOB.
. I[lony4yeHnue apoMaTHyeCKUX aabJErUI0B U KETOHOB.
7. IlomyueHue KEeTOHOB METOJJaMHU OKHCIIEHUS! CIUPTOB, TUAPOOOPUPOBAHUS — OKUCIICHHUS, C
MIPUMEHEHUEM METAJUIOPTaHUYECKUX COETUHEHUN.

(o2}

Jla6oparopuas padora Ne 11: Cunre3 (E)-N,N-qumerni-4-
[(pennsiamuHo)MeTHI|aHMINHA

NH
X0 2 EtOH \N
* flux
\'Tl re \N

2h |

Mertonuka cuHTe3a!

B omnoropiyto xon0y emkocthio 100 mi1, cHaOKEeHHYIO OOpaTHBIM XOJIOAMIBHUKOM, TTO-
mematot 0.05 Monp 4-(qumerniaamMuHo)oeH3anpaeruaa u 20 mia stanona. [lpu nepemernnBanuu
npuwmBatoT 0.05 Monb aHWIMHA. PEakIMOHHYIO CMECH KUITATAT B TEYEHHUE 2 4, 3aTEM OXJIAXKIa-
10T U pa36aBnsaioT 10%-bIM pacTBOpOM XJIOpHaa HaTpus. PacTBOp OXJIaXIalOT JIbJOM, OCaIOK
OT(UILTPOBHIBAIOT ¥ cymiaT Ha Bo3ayxe. T.mr. 98 — 100 °C. OnpenesstoT BEIXO/ U TEMIIEPATYPY
IJIABJICHUS.
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Bomnpocsl 1J1s1 1onycKa U 3alUTHI:
AJbJI0TbHO-KPOTOHOBAS KOHACHCAIUSI.
Mexanu3m HyKJI€O0(pHUIbHOTO MPUCOEINHEHUS K KapOOHUIIBHOM TpYIIIIE.
Peakuuu nonyyenus aneranei, KeTajael U THOALETAICH, THOKETAJICH.
Peakuyu kapOOHUIIBHBIX COEAMHEHUN: TPUCOEAMHEHNE IUAaHICTOrO BOIOPOa, AMUHOB, 3a-
MeIIeHHs] KapOOHUIBHOTO KUCIIOPO/a Ha TajloreH.
Peakuuu ¢ MeTasIOpraHnyecKuMu COeMHEHUsIMU, BUTTHTa, ¢ MIIHaMU CEpBI.
6. Peakiuu conpsKeHHOTO MPUCOSTUHEHMS, BKIIIOYask PCOEAMHEHNE EHOMSAT-HOHOB 1o Muxa-
Y 1{}
7. Peakuuu okuciaeHHs!, BOCCTAHOBICHHUS, IEKapOOHUIUPOBAHUSI.
8. Peakuuu Ilerepcona, Kanaumapo, Commiie, anHHenupoBaHus 1o PoouHcony.

Ll

o

JlaGoparopHasi padora Ne 12: Cunre3 OyTmiianerara

0] H,S0,(conc.) 0
P + —_—
OH )LDH reflux 2 h )LDM

Meroauka cuHTe3a:
B kpyrnogonnoit konbe emkxoctbio 100 M BHocAT 0.2 monb Oyranona-1 u 0.2 mMonb neasHOU
yKCycHOM KucnoThl. K momydeHHON cMmecu akkypaTHO 100aBisitoT 0.5 M1 KOHLIEHTPUPOBAHHOM
CEpHOI KUCIOTHI U T0OABUB KUMEJIKH CMECh KHUISTAT C OOPATHBIM XOJIOAUILHUKOM B TEUEHUU
1.5-2 4. [1o okOHYaHUIO HArPEBAHMS CMECh OXJIAXKIAIOT, 100aBIsAt0T 40 MII JIEISTHOWU BOJBI U OT-
JENSIOT OpraHUYecKyro a3y ¢ MOMOUIbIO IeIUTENbHOM BOpOHKHU. [IpoyKT mpombIBatoT mocie-
JIoBaTeNbHO oAHOU mopuument 15% pactBopa kapOonaTta Hatpus (30 M) U 1ByMs TOPLMSIMU BO-
161 (2 mo 50 mm). [IpoaykT cymar Haa cynb(aToM HATpUs U HEPErOHSIOT.
Bonpocsl 1J191 10nycKa U 3a1UTHI:

1. MexaHu3m HyKJIe0()UIEHOTO MPUCOSTUHEHHS K KapOOHWIBHOM Tpy1ie.
2. KakoBa poJib CepHOI1 KUCIIOTHI B BHIILIEONMCAHHOM CUHTE3€?
3. HomeHnkuatypa KapOOHOBBIX KUCIOT.
4. IMonyuenre KapOOHOBBIX KHCIIOT PEAKIUSIMU OKUCIICHHS CIIUPTOB, allbJIETHIOB, AJIKUIAPEHOB
Y OKHCITUTENBHOTO PACIIEIIIEHUS aTKEHOB.
5. Ilony4yeHue kapOOHOBBIX KHCIIOT, METOJaMH OTJIMYHBIMU OT OKUCIEeHMs (TanodopmHas peak-
s, KapOOHUITUPOBaHUE, KAPOOKCUIMPOBAHKE, TUAPOJIN3 HUTPUIIOB, AllUITATIOTC€HHUIOB, aHTH-
PHUIOB U APYTUX MTPOU3BOAHBIX KAPOOHOBBIX KUCIIOT).
6. [Tomyuenue roMon0oroB KapOOHOBBIX KUCIOT U3 KapOOHOBBIX KUCIOT M CHHTE3bI C MaJIOHOBBIM
aupom.
7. Peakuiuu kKapOOHOBBIX KUCIOT.

JlabopaTopnas padora Ne 13: Cunre3 aneTaHwinaa

©/NH2 ) )Oko)ol\ H,0 @HYO

MeToauka cuHTEe3a

B crakane emxocthio 50 M1 cycieHAUPYIOT 3 T aHWIMHA B 15 MJI BOJIBI U JOOABISAIOT 5 M K-
CYCHOT0 aHrujipuaa. PeakinoHHYI0 CMECh SHEPTMYHO MEPEMENINBAIOT CTEKISTHHON NaJIOYKOM 10
BBIJICJICHUS] KPUCTAJUTMYECKOTO OCajJKa M OCcTaBisitoT Ha 20 MuH. OOpa30BaBIIMNCS 0CAIOK aMHU-
na oT(UIBTPOBBIBAIOT, mpoMbiBatoT 2 M pactBopom HCI, Bomo#, 3arem 1 M pactBOpoM
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NaHCO3 u BHOBb Bojoi. Eciiu B pe3ynbraTe peakiuu o0pasyercss Macio, BOJHBIH pacTBOp OT-
JCIAIOT JeKaHTalued, K ocraBiieMmycs maciny mo6asmsior 10 mr 2 M HCI u mepemermBaror
CMECh JI0 KPUCTALTU3ALUHU. 3aTeM KPUCTALIUYCCKHA 0CaOK OT(UIHTPOBBIBAIOT, TPOMBIBAIOT
Bozoi, 1 M pactBopom NaHCO3 u BHOBb BosOH. [IpOayKT mepeKprCTaNIM30BBIBAIOT U3 BOIBI
Wi BojaHoro crnupta. Beixon 2.6 1 (60% OT TeopeTuyeckoro).

Bonpocsl 1J1s1 fonycKa U 3alMTHI:
1. [TomrydeHue M peakiuu CIOKHBIX 3(PHUPOB.
2. [TonyyeHue v peaki HUTPUIIOB.
3. [Momyuenue u peakuu aMUI0B KapOOHOBBIX KUCIIOT.
4. AnuiranoreHupl, aHTUIPUAbI KapOOHOBBIX KHCJIOT WM KETEHBI: MOJyYeHUE U XUMHUYECKHE
CBOMCTBA.
5. Kakum oOpa3oM MOXHO BOCCTaHOBHUTH CIOXHBIE 3¢upbl? Uto mpu sTom monydaercs? Ha
pUMepe BOCCTAHOBJICHUS METHIIOBOTO 3(prpa IUKI00yTaHKapOOHOBOM KHCIOTHI.

JlabopaTopHnas padora Ne 14: Cunre3s iiondeHn3osia

NH, N, 19 !
NaNO; o K

cl
HCl H,0

Meroauka cuHTe3a:

B crakan, cHaOeHHBIH KaneabHOI BOPOHKOH, TEPMOMETPOM M OXJIAXKJAEMbI CHApY>KHU JIbJIOM,
MOMEIIAIOT 25 MJI KOHIEHTPUPOBAHHOM COsIHONU KUCIOTHI, SO M Boabl ¥ 9.3 T aHunuHa. Cmech
oxnaxaaT 10 0 — 5°C u u3 KaneabHOH BOPOHKH MOCTENEHHO NP NepeMeIInBaHUU BHOCAT 8 T
HUTPUTA HATPUsi, pacTBOpeHHOro B 40 MII BOJBI, CIIEAs 32 TE€M, YTOOBI HE OBIJIO MHTEHCHBHOTO
BBIJICJIEHUS] OKUCIIOB a30Ta. Temmeparypa BO BpeMs AMAa30THPOBAHUS HE JOJKHA IMPEBBINIATH
+5°C. Ilocne BBeieHUsI BCErO0 HUTPUTA HATPUSL CMECH IEPEMEIINBAIOT MPU OXJIAKIACHUHU elle 1 4,
1ocjae 4ero M30BITOK a30THCTOM KHUCIOTHI yAAlsOT J00aBIeHHEM CyXOil MOUYEBUHBI (J10 Mpe-
KpalleHUs BBIJCJIICHUS ra30B). 3aT€M PEAKIMOHHYIO CMECh ITOCTETIEHHO BBUIMBAIOT B pacTBOp 20
I MOAMJIa KalKs B 25 MJI BOJIbI U CMECh OCTABJISIIOT MPH TOH ke TemrepaType B TedeHue 1 — 2 u.
3aTeM COAEp)KUMOE CTaKaHa MEePEHOCIT B JIBYTOPIYIO KPYIJIOJOHHYIO KOJIOYy eMKocThio 500 M
¢ 0OpaTHBIM IIAPUKOBBIM XOJIOJMIBHUKOM M HAarpeBalOT Ha BOJSHOM OaHe 10 MpeKpalleHus Bbl-
neneHus azora. Cmech noamenaunBaioT 32 vt 10%-Horo pacTBopa ruipoKcuaa HaTpus (10 1ie-
JIOYHOH peaklyu), OTTOHSIOT HO0eH30I1 U3 3TOM ke KOJIOBI C BOJSHBIM MApOM, OTAEISIOT B Je-
JUTEIHHON BOPOHKE OT BOJBI, CYIIAT MPOKAIEHHBIM XJIOPHIOM KAJIBIUS U TIEPETOHSIOT U3 KOJI-
651 Bropia, 106aBuB ~ 1 T IMHKOBOM nbuK U coOupas ¢paxiuto ¢ T. kun. 188 — 190°C. Beixoa
18 1 (90% oT TeopeTnuuecKoro).

Bonpocsl 1151 qonycKa U 3alUThI:
1. Peakuuu auazoTupoBaHus. MexaHu3M peakluu.
2. IIprMepsl HCIONB30BaHUS PEAKLIUN TUA30TUPOBAHUS.
3. Peakuuu cosieli apuiina3oHus ¢ BBIACIEHUEM a30Ta.
4. Peakiuu coneii apuiana3oHus 0e3 BblIEIeHHs a30Ta.
5. CnocoOsl mosyyeHus anupaTuyeckux U apoMaTHYeCKUX aMUHOB.
6. XuMu4eckre CBOWCTBa au(paTUYecKX U apOMaTHYECKIUX aMHHOB.

Kpurepuu oueHku:
Kputepnn 1 HOpMBI OIIEHKH U3JI0KEHBI B II. 5.

38



12. YueOHO-MeTOAUYecKOe M MH(POPMAIMOHHOE oOOecnevyeHue AUCIHU-

IJIMHBI (Y4e0HOr0o Kypca)

12.1. O0s3aTesbHAs JINTEPATYypPA

No bubnuorpadudeckoe onucanue Tun (yueOHuk, yaedHoe noco- | KonuvectBo B
/i oue, yueOHO-METOUIECKOe Ooubmmoreke
nocoOue, MPaKTUKyM, Jp.)
1. |Kum A. M. Opra"udeckass XUMHS Yyebnoe mocobue ObC

[DnexTpoHHBIH pecypc] : ydeb. moco-
o6ue ns By30oB / A. M. Kum. - 5-¢ u3n.,
ucnp. u jgomn. - HoBocubupck : Cubup.
yHUB. u3n-Bo, 2017. - 842 c. : wi. -
ISBN 978-5-379-02004-0.

«IPRbooksy

2. | Ycreatok FO. A. Jleknuu 1o opraHuye- YyebHoe rmocodue
CKOM XUMUU [ DNEeKTPOHHBIN pecypc] .
Y. 1. BBognsrii konnentp / 10. A.
VYereiHioK. - Mocksa : TexHochepa,
2015. - 504 c. - (Mup xumun). - ISBN
978-5-94836-430-8.

9BC
"IPRbooks"

3. | I'opnenko B. A. Opranudeckas Xumus Y4eOHoe nmocodue
[DnexTpoHHBIN pecypc] : s Gakaias-
poB-0uoJoroB : yuebHoe mocobue. Y. 2
/ B. A. T'opnerko. - Mocksa : MIIT'Y,
2016. - 332 c. : nin. - ISBN 978-5-4263-
0212-9.

9BC
«IPRbooks»

4. | T'opnenko B. A. Opranuueckas Xumus YyeOHoe nmocobue
[DnexTpoHHBIN pecypc] : s Oakaias-
poB-0mooroB : yueOHoe mocobue. Y. 1
/ B. A. T'opnenko. - Mocksa : MIIT'Y,
2016. - 400 c. : nn. - ISBN 978-5-4263-
0211-2.

9BC
«IPRbooks»

12.2. /TonoqiHATEeIbHAS JUTEPATYPa U Y4eOHble MaTepHaJbl (ayauo-,

BH/1€0TIOCOOMS U JIP.)

e (oua HayuHoit oubamorexku TI'Y:

Ne bubnuorpaduyeckoe onucanue Tun (yue6HuK, yuebHoe | KomnmyectBo B 61O-

/i nocobue, yueOHO-

METOIMYECKOe Imocooue,

MIPAKTUKYM, ayJI10-, BU-
JIEOTIOCOOuS U JIp.)

JIUOTCKEC

5. | Iabapos 0. C. Opranuveckas Xu- YuebHuk
MuUsi [DIEKTpOHHBIA pecype] : yuel-
nuk / FO. C. lla6apos. - U3n. 5-e,
crep. - Cankr-IlerepOypr : Jlaus,
2011. - 848 c. : wir. - (Y4eOHHUKH IS
By30B. CnenmanbpHas JIuTEparypa). -
ISBN 978-5-8114-1069-9.

9BC
«JIaHp»
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No bubnuorpadudueckoe onucanue Tun (yueObHuk, yuebHOE KonuvectBo B O10-
n/m nocooue, yueOHo- JTNOTEKE
MeTOoIn4YecKoe mocoodue,
MPAKTUKYM, ayIUO0-, BU-
JIe0TI0CO0us 1 1p.)
6. | Llepbuna A. D. Opranuyeckas XH- Y4aeOHuK 3BC
Musl. [DnekTpoHHbIA pecypc] : Oc- «NANIUM.COM»
HOBHOI Kypc : yuebnuk / A. O. Ilep-
6una, JI. I'. MaryceBud. - MUHCK ;
Mocksa : HoBoe 3nanue : MHOPA-
M, 2013. - 808 c. (Bricuiee obpazo-
Banue - bakamaBpmar). - ISBN 978-
985-475-551-9.
COT'JTACOBAHO
Jupexrop Hay4yHOI OMONIHOTEKN A.M. AcaeBa
(noonucy) (U.0. Damurus)

«

»

20 .

MII
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12.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

Oriental Journal Of Chemistry [DnextponHbIii pecypc]

: Hayd. xkypH. / Scientific

Publishers — Dnexrponnsrii xypuan — Uugus, 2008 — . — Peskum g0cTyna K KypHaty:

http://www.orientjchem.org/Archive.php.

BytaepoBckue coodmeHus [DaeKTpoHHBIN pecypce] : Hayd. )xypH. / OO0 «MHHOBaIM-
OHHO-M3JaTeNbCKuii oM «byTiepoBckoe Hacneauey — Kazann, 1999 — . — Pexxum mocty-
na K KypHany: https://butlerov.com/stat/reports/view.asp?lang=ru.

12.4. IlepeyeHb NPOrpaMMHOI0 oOecnevYeHust

Ne HaunmenoBanmue IO KosnuyecrBo PexBu3uTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JULEeH3UI JeicTBus)
1. | Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpok nmeii-
CTBUS - OECCPOYHO
2. | Office Standart 1398 Horosop Ne 690 ot 19.05.2015r., cpok neii-
cTBUs - Oeccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBUs - GECCPOUHO

12.5. Onucanue MaTepuajJbHO-TEXHHYeCKOH 0a3bl, HEOOXOAUMOI /1A
OCyIleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpoLecca Mo AMCIUIVIMHE (MOILYJII0)

HaumenoBanue 060pyno-
o~
BAHHBIX YU4eOHbIX Ka0Ou- . = o X
" dakTHYeCKUil aapec o 2 3
HETOB, JabopaTopuii, A ==
Ne Ilepeyennb 0CHOBHOTO 000- y4eOHbIX KAOMHETOB, = g 5 E
MacTepPCKHUX U JIp. 00beK- . s 229
n/n PYAOBaHUA Jiabopartopuii, Ma- = = 3 S
TOB /1J1sl IPOBe/IEHUsI ) =S
CTEPCKHUX U Ap. = S 8
NPaKTHYECKHUX U J1abopa- = Z =
TOPHbIX 3aHATHH
1. JlaGoparopuss "Opra- | Cronel  nabGopatophsie | 445020  Camap- | 85,7 18
HU4eckast xumus'" OCTpPOBHBIE, TOJKU i | cKast 00i. r. Toib-
nocynel, pedpakromerp | ATTH, yia. berno-
NP®D 454 B2M, cton na- | pycckas, 16 b, mo
OoparopHbiii, xomomuiab- | TIT Ne 31 (A-203)
HUK ATJIaHT, TyMOBI AJisi
IOCYABl W PEaKTHUBOB,
CTOJ 1ab0paTOpPHBIi,
MOWKH, BBITSDKHBIE ILIKa-
GBI, CTON MHCHMEHHBIMH,
mkad U1 peaKTUBOB,
mkag CYIIHJIbHBIN
Okpoc 4610, xonbona-
rpeBarenb 4120, mepe-
MELIUBAOIIEE  yCTPOH-
ctBo 4610M, »snekrpo-
IUINTKA, BeChl Jabopa-
topubie HCB123, Taly-
peTsl nabopaTopHBbIE,
XUMHUYECKasl ocya
2. KomnerorepHslit [TepenocHoii mpoextop, | 445020  Camap- | 74,3 |21

41



http://www.orientjchem.org/Archive.php
https://butlerov.com/stat/reports/view.asp?lang=ru

Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX YUeOHBIX Ka0u-
HETOB, JJabopaTopuii,
MAaCTEpPCKHUX U ApP. 00beK-
TOB J1JI51 IPOBeAeHUS
NpaKTHYeCKUX U Jabopa-
TOPHBIX 3aHATHI

Ilepeyens 0CHOBHOTO 000-
pyAOBaHMSs

dakTu4ecKnii aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii, ma-
CTEePCKUX M Ap.

Ilnomanm, M’

KoaunuyecTBo

MmMOCaT0OYHBIX
MeCT

KJjacc. YueOHas aynu-
Topus Ui TpOBee-
HUS 3aHITUA JIEKIH-
OHHOTO THUMNAa. Y4el-
Hasi ayauTOpUs IS
MPOBEJCHUS 3aHATUHN
CEMHUHApPCKOTO  THIIA.
YueOHast ayauTopus
JUISL TIPOBEJICHUS Ja-
OopaTOpHBIX  paboT.
YuebHast ayauTOpus
JUTsL KypCOBOT'O MTPOEK-
TUPOBAaHUS (BBIMOJIHE-
HUS KypCOBBIX pador).
YyeOnass ayautopus
TUTS IPOBEIICHUS
TPYNNOBBIX W HWHIM-
BUyaJIbHBIX KOHCYJIb-
Tanui YueOHas ayau-
TOpUS JUIS TIpPOBEIe-
HUS 3aHATHH TeKyIle-
ro KOHTPOJISI U TPO-
MEXYTOUHOM aTTecTa-
1007078

skpaH, CToJibl yueHude-
CKHe, CTOJ TperojaBa-
TEJIbCKUM, CTYJIbs, JT0CKa
ayJIuTOpHAas (Mapkep-
Has), IIK ¢ Beixogom B
cetb MuTepHer

ckas o0:1. r. Tomnb-
aTTH, yia. beno-
pycckas, 16-B, no
TIT Ne 41 (VIJIK-
314)

KoMnbrorepHsii
kiacc.  Ilomemenue
JUISL CaMOCTOSATEIIbHON
paboTHI. VYuebHast
ayIuToOpusl IS IIPO-
BEICHUSA 3aHATHU ce-
MHHapCKOIr0 THUIIA.
VYyeOHass ayauTopus
JUIsl KypCOBOT'O IIPOEK-
TUPOBAHUS (BBIMOJIHE-
HUSI KYpCOBBIX paboT).
VYyeOHass ayauTopus
JUIS IIPOBECHUS
TPYNIIOBBIX ¥ WH[IH-
BUyaJbHBIX KOHCYJIb-
Tanuii. YueOHas aynu-
Topus Uil TPOBEZe-
HUS 3aHATHI TEKylle-
ro KOHTpPOJISI W TIpo-
MEXYTOYHOM arTecra-
1.

Cronbl Y4EHUYECKHE,
cTynbs yueHnueckue, [TK
C BBIXOJOM B ceTh HH-
TEPHET

445020
cKas
r.TompsarTy,
yi.benopycckas,
14, no3unusa mo
TII Ne 48, 4 stax
(r-401)

Camap-
0071

84,8

16
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