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I. AuHoTanus

1. Iean 1 3312494 JMCHUIIAHBI:

Ilenb v3yueHus: TUCHUAIUIAHBL « OpraHAYecKas XUMHS 3aKIH0YACTCS B TO3HAHUU
00X 3aKOHOB, CBA3BIBAIOIINX CTPOECHUE U CBOMCTBA OPraHMYECKUX COCMHEHUH,
MyTEH CHUHTE3a PA3JIMYHBIX KJIACCOB OPraHWYECKUX BEIICCTB, MEXAHU3MOB
XUMHAYECKUX MPOILECCOB, A TAKKE BO3MOXKHOCTEH HMCHOJNBb30BAHUS OPTraHUYCCKUX
COCAVMHEHUI B PA3JIMYHBIX OTPACIISIX HAPOIHOTO XO3ACTBA.

B OCHOBY mOCTpoeHHsS MpOrpaMMbl TMOJIOKEHA KIACCH(UKALUAS OPraHuYECKUX
COCIMHECHUMN MO (PYHKIMOHAIBHBIM TPYIIIaM.

OTaenbHBIE TEMBI TEOPETUYECKOTO Kypca npopadaThiBAlOTCS  CTYJICHTaMHU
CaMOCTOSTEILHO B COOTBETCTBHH C MJIAHOM CAMOCTOSITEILHOM pabOTHI.
JlabGoparopHble 3aHATHS HAMpPaBJICHBI HA JKCIEPUMEHTAIBHYIO MOpOpPabOTKy
TCOPETUUYECKUX 3HAHUN O CBOMCTBAX W METOAAX MOJYUYEHHUS OTACIBHBIX KIIACCOB
OPraHUYECKUX COCIWHCHUM, TMOJTYYEHUE HABBIKOB MPAKTUYECKON pPadoThl C
OPraHUYEeCKUMHU BEIIECTBAMM, XUMWYECKOH TOCYJ0M | mNpuOOpaMu;, TEMBbI
J7a00paTOPHBIX 3aHATHH CIICTYIOT NAPAIIETBHO JEKIIMOHHOMY KYPCY.

3aoauu:

° U3YUYECHUE KJIacCU(PUKALMK, HOMEHKJIATYphl M HW30MEPUM OPraHUYEeCKUX
COCIMHECHHUM,

° PacCMOTPEHUE CTPOCHUS OPTAHUYECKUX COCIMHEHUI U XUMUYECKAX CBOWCTB
BOKHEMIINX KITACCOB OPTaHUYECKHUX BEIIECTB,

° U3YUYEHUE BAOXHEHIINX MPOMBIIIICHHBIX W JIA0OPATOPHBIX CHOCOOOB
MOJIYYEHUS OPTAaHUYECKUX COCAUHEHMNIA,

° OBJIAJICHAE OCHOBHBIMA METOJAMHA W NpUEMAMHU IKCIEPUMEHTAIBHOMN

paboThl, HaBbIKAMU COOPKM MPOCTEHIIMX MPUOOPOB JUIsl OYUCTKH M CHHTE3Q
OPraHUYECKUX BEIIECTB;

o (hOpPMHUPOBAHUE Y CTYACHTOB OCHOB MPOQPECCHOHATIBHOIO MBIIUICHUS W
0e30macHO pabOThI MPU CUHTE3E U aHAJIU3€ OPraHUYECKUX COCTUHECHMUM.

2. Mecro aucuuiiinabl B cTpykrype OOIL

Jucummaa «OpraHdyeckass XUMHs» BXOAWT B 00s3areibHYr0 4yacTh bioka 1.
«Jucuummunely  yueOHOro mnaHa. CoaepiKareabHO B HEHW pPaccMaTpUBarOTCA
BOMPOCHI TEOPETUYECCKONH OPraHMYECKONH XUMHX — KJacCH(PHKaLKsi, HOMEHKIIATypa,
U30MEPUS BAKHEHINNX KJIACCOB OPraHMYeCKUX coeauHeHuid. Oco0oe BHUMaHUE
YIACHSETCS CTPOCHUIO OPTraHMYECKUX COCAUHEHMIA, PACCMOTPEHUIO HJICKTPOHHBIX
3(PPEeKTOB U BIUSHUIO 3TUX (PAKTOPOB HA PEAKIIUOHHYIO CIIOCOOHOCTh COCTMHECHUA.
H3yyaroTcsi XMMHYECKHAE CBOMCTBA M CHOCOOBI MOJIYYEHHSI OCHOBHBIX KJIacCOB
OPraHMYECKUX COCIMHEHW. B mpolecce MNPakTUUYECKUX 3aHATANA CTYACHTHI
OBJIAJICBAIOT HABBIKAMHU PAOOTHl C OPraHMYECCKHUMH COCAVMHCHUSMH, XUMUYECKON
nocyaoi u 000pyJOBaHUEM, HEOOXOUMBIMHU JUIsl pA0OTHI MO CUHTE3Y M AHAIU3Y
OPraHUYECKUX BEILECTB.

JIis yCHEemHOro OCBOCHUST JUCLIMILTMHBL CTY ACHTaM HEOOXOIMMBbI 3HAHUS, YMEHUS
W HAaBBIKW, MOJIYYECHHbIE TIPH OCBOEHUM AMCLUUININH «Heopranudeckas Xumus,
«AHamuTHYECKast XuMusy. OCBOCHHUE TAHHOW JUCLUILTMHBL Oy IET COCOOCTBOBATH



YCIEUIHOMY YCBOCHUIO

Marcpuajia MnoCJICAyYHOmuX MUCHHUILINH!

« XUMHUecKas

TCXHOJIOTHUA, ((BBICOKOMOJ'IGKy.HHpHBIe COCOUHCHUA, «buonorus ¢ ocHOBaMM
JKOJIOTHUHN «XHAMHAYECKIE OCHOBBI OMOJIOTHUYCCKUX IponcccoBy.

3. O0beM aucHUIINHBL: 18 3adeTHBIX ¢auHuUL, 648 akageMHUYECKUX YacOB, B TOM

qyucjie:

KOHTAKTHAs1 ayAUTOpPHasi padoTa; Jiekimu - 87 vacos, nadoparopHble padoTel — 280

YacoB,

KOHTAKTHAsI BHeAY/MTOPHAasi paboTa: KOHTPOJIb CAMOCTOSITENTLHOM PaboThi — 180 yacos;
camocrosiTe/IbHass pabora: 74 yaca, KOHTPOJb - 27 4acoB.

4. Ilnanupyemblie pe3yJbTaTbl O0yYeHHS] MO MHCHUIUVINHE, COOTHECCHHBIX C
IWIAHUPYEMBIMH PE3Yy/JILTATAMH 0CBOCHHUsI 00PA30BATE/ILHOI NPOrPaMMbI

ILlnanupyemsbie pe3y/ibTaThbl
O0CBOCHHS 00Pa30BaTe/ILHOI
NMpOrpaMmbIl
(hbopmMupyemMbie KOMIICTEHITHH)

ILnanupyemsbie pe3y/ibTaThbl 00y4eHHs M0
AUCHUILINHE

OIIK-1

CrnocobeH  aHaIM3MpOBaTh M
UHTECPIPETUPOBATh  PE3YJIbTATHI
XUMUAYECKUX AKCMEPUMEHTOB,
HaOOICHUI 1 U3MEPEHUI

OI1K-1.3 ®opMyMpyeT 3aKITHOYCHUS U
BBIBOJIBI 110 PE3YJIbTATaM aHAIN3a
JMTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
SKCIEPUMEHTAIBHBIX W PACUETHO-
TEOPETUYECKNX padOT XUMHUYECKOM
HAITPaBJICHHOCTH

OIIK-2 CnocobeH MpoBOIUTE C
COONIOACHUEM  HOPM  TEXHHKH
0€30MacCHOCTH XUMHYECKHAN
DKCIICPUMEHT, BKJIHOYas CHHTE3,
aHa/iu3, W3YYCHUE CTPYKTYpbl WU
CBOWCTB BEIECTB W MaTEPHAJIOB,
UCCIIEAOBAHUE TMPOLECCOB € MX
y4acTHeM

OI'IK-2.1 PaboTaeT ¢ XUMHUYECKUMH
BEIIIECTBAMHU C COOJIFOICHUEM HOPM
TEXHUKHA O0€30MaCHOCTH

OIIK-2.2 ITIpoBOIUT CHHTE3 BEIIECTB U
MAaTEPUAIOB Pa3HON IIPUPOIEI C
UCIIOJIb30BAHUEM UMEIOIIMXCSA METOAUK

OIIK-6 CnocobeH mnpencTaBisTh
pe3ynbTatel  cBoei  paboThl B
YCTHOH W TNUCbMEHHOW Qopme B
COOTBETCTBUM C HOpPMaMu U
MPaBUJIAMH, OPUHSATHIMU B
npo(pecCHOHATEHOM COOOUIECTBE

OlIK-6.1.  IlpencraBnmser  pe3yabTaThl
paboTel B BUJE OTYETA MO CTAHAAPTHOM
(opMe Ha PYCCKOM SI3BIKE

5. ®opma npoMeKYTOUHOI aTTeCTAUMU U CeMeCTP:

3a4eT B 4-M CEMECTPE,




JK3aMEH B 5-M CEMECTPE.
6. SI3bIK IpenogaBaHus PYCCKHIA.

I1. Conep:xanue AMCUUIIMHBI, CTPYKTY PHUPOBAHHOE N0 TeMaM (pa3aesiam) ¢

YKa3aHHEM OTBCICHHOI'0 HA HHX KOJIHYECTBA AKAACMHUYCCKHX Y1aCOB M BHIAOB

YU4eOHBIX 3aHATHIA

Y4eOHas mporpaMma — Bcero KonrakTtHas pabora (dac.) o
HaMMEHOBaHHUe pa3ienos u Tem | (1ac) £3 g3
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1. Beenecaue OCHOBHBIC TTOHSTHS,
METOJIbI, TPOOIIEMbI OPraHUYECKOM 69 4 40 20 5
XUMUH.
2. IlpenesibHBIC YTIIEBOAOPOBI. 21 2 6 8 5
3. HenpenenbHbIE YTIEBOAOPOIBI. 62 3 2% 20 3
AJIKEHBI, aJIKQAUCHBI, AJIKWHBI.
4. ApOMATUYECKHAE YTIIEBOAOPOIBIL. 52 4 22 16 10
5. I'aloreHnpon3BoIHbIE 36 4 16 12 4
YIIEBOAOPOAOB.
6. MeTajut00praHudeCKue 16 5 4 3 5
COCIMHEHHSI.
7. 'aApOKCUIIBHBIE TPOU3BOIHEIE 57 6 26 12 g
VIIEBOAOPOAOB.
8. IlpocTteie 3uphl. 16 2 4 8 2
9. KapOOHWIbHBIE COCTMHECHMSI, 77 9 40 18 10
10. KapOOHOBBIE KUCIIOTHI U KX 26 14 4 20 10
()YHKIIMOHAIBHBIE TPOU3BOHBIE.
11. 'mapOKCU- B OKCOKHMCIIOTHI. 24 4 8 8 4
12. Yrnesonsi. 32 6 10 8 8
13. Cynb(hoKucnaoTh U UX o 4 6 6 6
POU3BOJHBIE.
13. Azotconepxanme 54 12 24 3 10
OPraHUYECKUE COCTUHEHUSI.
14.T
ETEPOLUKITMUECKHAE 29 6 6 3 9
COCIMHEHHSI.
HUTOrO: 648 87 280 180 101




III. O6pa3oBaTe/ibHbIC TEXHOJOTHH

YuebHast mporpamMma —

HaAUMEHOBAHUEC Pa3ACIIOB U TEM

Bun zansatus

O06pazoBarenbHbIe TEXHOJIOTHH

1. Beeneane OCHOBHEIE
TOHATHUS, METOIbI,

npoOIEMbI OPraHUuYECKON

XUMHUH

JIEKITHSI
naboparopHasi padora
B XUMHYECKOM
nadoparopuu
pelLeHne 3aaa4 u
YIPAKHEHUN
NPOBEPKA TOMAITHUX
3aaHUI

® TpPaJAMLUOHHBIE
(poHTaNbHAS NEKIHUS,
peLIeHne YIpaKHeHH i),

¢ uHpOPMALIIOHHBIE
(TIoKa3 mpe3eHTaryii)

® TEXHOJOIUs
HCCJIeN0BATENbCKON
AeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

® TEXHOJIOIUSl MOIYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust

® 310pOBBECOEperaroIme
TEXHOJIOTHH

2. IlpenenbHbie
YIJIEBOAOPOIBI.

JIEKITHSI
naboparopHasi padora
B XUMHUYECKOM
nadoparopuu
pelenne 3aaa4 u
YIPAKHEHUN
NPOBEPKA TOMAITHUX
3aaHUI

® TpPAJAMLUOHHBIC
(poHTanbHAS NEKINA,
pelLIeHne YpaKHeHH i),

¢ uHpOPMALIIOHHBIE
(TIoKa3 mpe3eHTaryii)

®  TEXHOJOIUs
HCCJIeN0BATENbCKON
IeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

® TEXHOJOIMSl MOIYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust

® 310pOBBECOEperaromme
TEXHOJIOTHH

3. HenpenenbHbie
VIJICBOJAOPOABI. AJIKCHBI,
AIKAJVECHBI, AJIKUHBI.

JIEKITHSI
naboparopHasi padora
B XUMHYECKOM
nadoparopuu
pelenne 3aaa4 u
YIPAKHEHUN
NPOBEPKA TOMAITHUX
3aaHUI

® TpPAJAMLIUOHHBIC
(ppoHTanbHAS NEKIHS,
pelLIeHne YpaKHeHH i),

¢ uH(pOPMALIIOHHBIE
(TIOKa3 mpe3eHTaryii)

®  TEXHOJOIUs
HCCJIeN0BATENbCKON
AeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

® TEXHOJIOIUs MOIYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOy4deHust

® 310pOBBECOEperarIme
TEXHOJIOTHH




4. ApoMaruveckue
YITIEBOAOPOIBI.

JIEKITHSI
naboparopHasi padora
B XUMHUYECKOM
nadoparopuu
peleHne 3aaa4 u
YIPaKHEHUN
NPOBEPKA TOMAITHUX
3aaHUI

TPagULUOHHBIE
(poHTanbHAS NEKLNUS,
pelLIeHne ypaKHeHH i),
UH(POPMALTMOHHBIE

(TIoKa3 mpe3eHTaryii)
TEXHOJIOTHS
HCCJIeN0BATENbCKON
AeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

TEXHOJIOTHSI MOAYJIBHOT'O U
OJIOYHO-MOAYJILHOTO
oOydeHust
310pOBbeCOEperarome
TEXHOJIOTHH

5. I'aioreHnpon3BoIHbIE
yIJI€BOJOPOIOB.

JIEeKLNS
pelieHue 3aa4 u
yIPAKHEHUN
MIPOBEpPKa TOMAIIHUX
3a4aHUN

TpaaULUOHHBIE
(pponTaNBHAS JTEKIMA,
pelLIeHne YpaKHeHH i),
UH(POPMALTMOHHBIE

(TIoKa3 mpe3eHTarHii)
TEXHOJIOTHSI MOAYJIBHOT'O U
0JI0YHO-MOYJIBHOTO
oOydeHust
310pOBbeCOEperarome
TEXHOJIOTHH

6. MeTajuI00praHudeCKue
COCITUHEHHSI.

JIeKLIUS
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

TpaaULIUOHHBIE
(pponTaNBHAS JTEKIMA,
pelLIeHne YpaKHeHH i),
UH(POPMALIMOHHBIE

(TIOKa3 mpe3eHTaryii)
TEXHOJIOTHSI MOAYJIBHOTO U
0JI0YHO-MOYJIBHOTO
oOydeHust
310pOBbeCOEperaroIme
TEXHOJIOTHH

7. 'aApOKCUIIBHBIE
[IPOU3BOIHBIE
YIIEBOAOPOIOB.

JIEKITHSI
naboparopHasi padora
B XUMHYECKOM
nadoparopuu
pelenne 3aaa4 u
YIPAKHEHUN
NPOBEPKA TOMAITHUX
3aaHUI

TpaaULUOHHBIE
(ppoHTanbHAS NEKIHS,
pelLIeHne YpaKHeHH i),
UH(POPMALIMOHHBIE

(TIOKa3 mpe3eHTaryii)
TEXHOJIOTHs
HCCJIeN0BATENbCKON
AeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

TEXHOJIOTHSI MOAYJIBHOT'O U
OJIOYHO-MOAYJILHOTO
oOy4deHust
310pOBbeCOEperaroIme
TEXHOJIOTHH




8. Ilpocteie 3upsl.

JIEKITHSI
naboparopHasi padora
B XUMHUYECKOM
nadoparopuu
peleHne 3aaa4 u
YIPaKHEHUN
NPOBEPKA TOMAITHUX
3aaHUI

TPagULUOHHBIE
(poHTanbHAS NEKLNUS,
pelLIeHne ypaKHeHH i),
UH(POPMALTMOHHBIE

(TIoKa3 mpe3eHTaryii)
TEXHOJIOTHS
HCCJIeN0BATENbCKON
AeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

TEXHOJIOTHSI MOAYJIBHOT'O U
OJIOYHO-MOAYJILHOTO
oOydeHust
310pOBbeCOEperarome
TEXHOJIOTHH

9. KapOoHWIIbHBIE
COCIMHEHMUSI.

JIEKITHSI
naboparopHas padora
B XUMHYECKOM

TPagULIHIOHHBIE
(poHTanbHAS NEKLNUS,
pelLIeHne YpaKHeHH i),
UH(POPMALTMOHHBIE

nadoparopuu (TIoKa3 mpe3eHTarHii)
peUmiCHUEC 3aaa4 1 TEXHOJIOTUA MOAYJIBHOI'O U
yIpa)kHEHU N 0JI0YHO-MOYJIBHOTO
MPOBEPKa JTOMAITHIX oOydeHust
3amaHuH 310poBbecOeperarnme
TEXHOJOInu
10. KapOOHOBBIE KHCTOTHI TPAIMLMOHHBIE

1 UX (PyHKIIMOHATIbHBIC
POU3BOHBIE,

JIEKITHSI
naboparopHas padora
B XUMHYECKOM
nadoparopuu
pelenne 3aaa4 u
YIPAKHEHUN
POBEPKA TOMAITHUX
3aaHUI

(poHTaNbHAS NEKIHUS,
pelLIeHne YpaKHeHH i),
UH(POPMALIMOHHBIE

(TIOKa3 mpe3eHTaryii)
TEXHOJIOTHs
HCCJIeN0BATENbCKON
IeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

TEXHOJIOTHSI MOAYJBHOT'O U
OJIOYHO-MOAYJILHOTO
oOydeHust
310pOBbeCOEperarome
TEXHOJIOTHH




11. I'mapokcu- u
OKCOKHCJIOTBI.

JIEKITHSI
naboparopHasi padora
B XUMHUYECKOM
nadoparopuu
peleHne 3aaa4 u
YIPaKHEHUN
NPOBEPKA TOMAITHUX
3aaHUI

TPagULUOHHBIE
(poHTanbHAS NEKLNUS,
pelLIeHne ypaKHeHH i),
UH(POPMALTMOHHBIE

(TIoKa3 mpe3eHTaryii)
TEXHOJIOTHS
HCCJIeN0BATENbCKON
AeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

TEXHOJIOTHSI MOAYJIBHOT'O U
OJIOYHO-MOAYJILHOTO

oOydeHust
310pOBbeCOEperarome
TEXHOJIOTUN
12. YrneBonsl. JEKIUS
naboparopHasi padora
TPAaAUIHUOHHBIC

B XUMHUYECKOI
nadoparopuu
peleHue 3aaa4 u
yIPAKHEHUN
MPOBEPKa JTOMAITHIX
3a/laHui

(poHTaNbHAS NEKLHUS,
pelLIeHne YIpaKHeHH i),
g pobie (MMOKa3 MPe3eHTa-
1UA)

13. Cynb(pOKUCIOTH U UX
MPOU3BOAHBIC.

JIeKLIUS
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

TpaaULUOHHBIE
(poHTanbHAS NEKINUS,
pelLIeHne YpaKHeHH i),
UH(POPMALIMOHHBIE

(TIOKa3 mpe3eHTaryii)
TEXHOJIOTHs
HCCJIeN0BATENbCKON
IeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

TEXHOJIOTHSI MOAYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust
310pOBbeCOEperaroie
TEXHOJIOTHH

13. Azotconepxanme
OPTraHAYECCKUE COETUHEHHUS.

JIEKITHSI
naboparopHasi padora
B XUMHYECKOMN
nadoparopuu
peleHne 3aaa4 u
YIPAKHEHUN
NPOBEPKA TOMAITHUX
3aaHUI

TpaaULUOHHBIE
(poHTanbHAS NEKIHUS,
pelLIeHne YpaKHeHH i),
UH(POPMALIMOHHBIE

(TIoKa3 mpe3eHTarHii)
TEXHOJIOTHs
HCCJIeN0BATENbCKON
AeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

TEXHOJIOTHSI MOAYJIBHOT'O U
OJIOYHO-MOAYJILHOTO
oOydeHust
310pOBbeCOEperaroIme
TEXHOJIOTHH




14. I'eTepOUMKINYECKHE
COCIUHEHUSI.

JIEeKLINS
pelieHue 3ana4 u
yIPaKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

® TpPaJAMLIMOHHBIC
(poHTanbHAS NEKLNUS,
pelLIeHne ypaKHeHH i),

¢ uH(pOPMALIIOHHBIE
(TIoKa3 mpe3eHTaryii)

®  TEXHOJIOIHUs
HCCJIeN0BATENbCKON
AeSTeNbHOCTH (X UMUYECKUI
SKCIIEPUMEHT)

® TEXHOJOIMsl MOIYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust

® 310pOBBECOEperaroIme
TEXHOJIOTHH

19. KypcoBas pabora no
JUCLIUATIIINHE
«OprannyvecKast XuMus

® HaITMCaHHEC u
oopmiienue
KypcoBo# paboThI

® TEXHOJIOI'UA
HACCIEeN0BaTEIbCKON
NesATeJIbHOCTH

IV. OneHovnbie MaTepuaJibl JJsl NMPOBEACHHSI TEKYIIEH M NMPOMEKYTOYHOM

arrecranuu

4 cemectp

PACCYET BAJUIOB B 4 CEMECTPE
O AMCIMIVIMHE «OPTAHUYECKASA XUMUA»

1 moaysnb

No 5131);?;:02; Bua pa6otsl / cnocod A —

1 |OIIK-1.3 JlaGoparopHbie pabOTHI - 5 18 6annos (3 6amn 3a JIP
OIlK-2.1 Nel,2; 4 6anna 3a
OllK-2.2 JIPNe3 4.5)

2 | OIIK-6.1 KonTponsHas padora Nel 10 damnoB

3 CemuHapel - 5 15 damnoB (MaKcuManbHO 3

Oasina 3a paboTy Ha
CEMUHApE)
4 Py0esxHblIii KOHTPOIIb. 6 0as10B
TecTtupoBaHue.
Hroro 3a 1 moayab 49




2 MOYJIb

No PesyabTatr

Bun pa6otsl / cniocod

(uHaUKaTOP)
Kputepuu onenuBanus
1 |OIIK-1.3 |JlaboparopHbie pabOTHI - 2 6 0asoB(3 Oamn 3a 1
OIK-2.1 J1a00paTopHyto paboTy)
2 | OIIK-2.2 | KonrponbHas padota Ne 2 10 dasnioB
OI1K-6.1 Konrtponbhas padota Ne 3 5 6ans0B
KonTtponbHas padora Ne 4 6 0an10B

3 CemuHaps! - 6 18 6a/10B (MaKkCUMAIBHO
3 Oayuta 3a paboTy Ha
CEMUHApE)
4 PyOesxHbIil KOHTPOJTB. 6 0an10B
TecTupoBaHue.
Hroro 3a 2 moayab 51
NToro 3a cemecTp 100 6a/u10B

Texyuuii KOHTPOJIb YCIIEBAEMOCTH

1 MmoayJib

Konrpoasnas padora Nel

«HoMeHKI1aTypa U H30MepHUsi OPraHuYeCKUX COeIMHECHUI»

llpumep

Hanuumre cTpyKTypHbI€ (OPMYJIIBI CICTYIONUX COCTUHEHUH U HA30BUTE UX 10
palMOHAIBHOM HOMEHKIIATY PE:
a) 4-0yTrn-4-u30NpoNIrenTeH-2-uH-3;
6) 3,4-muMeTIII-5-QEeHUINEHTEH-1 .

Hanummre cTpykTypHbIE GOPMYJIBI CIEAYIOMIMX COCAMHEHUA U HA30BUTE WX 10O
HomeHnkiarype IUPAC:

a) U30TPONUITHEONIEHTUI-MPem-TICHTUIIMETaH,
6) 6mMop-OyTHITHEOTICH TUIISTUIIMICHMETAH.

HazoBute coennueHus:

N |
8) CICH;CHBr—C—OH

CH,

CH,

, |
4) CHyCH=C—CH-C

CHy 0

\
CH-CH, H

CH,



a) [lns coeaMHEHHMs ¢ M3 3aJaHus 3 cOCTaBbTe (POPMYJIBI SHAHTHOMEPOB,
HA30BUTE WX IO R,S-HOMEHKIaType.
0) [l coenmHeRUs O U3 3a1aHus 3 COCTaBbTE (POPMYIIBI TPEX CTPYKTYPHBIX
M30MEPOB, HA30BUTE UX 1O HOMeHKIaType [UPAC.
B) HazoBuTe COEAMHEHUE C YUETOM €r0 KOH(PUTYpaIuu:
Clec\ /CHZNHZ
c=cC

/ \
HOH,C CH,

KakoBo BIMsSHUE 3aMECTUTENCH HA paclpeAeeHUE dJIEKTPOHHOMN MJIOTHOCTH B
YIJA€BOAOPOIHOM PATMKAIIE CACAYIOIUX COSTUHEHUN !

a) HC=C—CH=CH-NH, 6) CH3—CH=CH—CH2—C/\/
H
[Tokaxkute CMELIEHUE SIEKTPOHHOM IOTHOCTU C IOMOLUBIO CTPETIOK.
B conpsbKeHHBIX CUCTEMAX MOKAKUTE PACIIPEACIICHUE DIIEKTPOHHOM MIOTHOCTH
HAa0OPOM PE30HAHCHBIX CTPYKTYP.
OueHuTe XxapakTep 3aMECTUTENS (3TEKTPOHOAOHOP, SJEKTPOHO-AKIIENTOP)

Pacnonoxurte yacTuipl B MNOPAAKC YMCHBIHICHUA UX CTaOMIBHOCTH:

@CHZ—CHZ CH; CH—CH5CH, @CH—CHZ—CH3

JlaiiTe OOBICHECHMUS.

3axanust AJ1st KOHTPOJISI 10 TeMe
«Ilosry4yeHune u CBOHCTBA AJIKEHOBY
lIpumep

[TosyunTe aNnKeHbl U3 CACAYIOIIUX COCTUHEHUMN !

a) 2-OpomOyTaH

0) OyTuH-2

B) 2-MeTWII- | -3Trnponuncyiabdar

r) 2,5-ITMMETUIIHAKIIOTEKCAHO

Hanuiure ypaBHEHUS peakivii U YKaKUTE UX YCIOBHSI.

Hanuiimte ypaBHEHHs peaklMii  YKa3aHHBIX HW)KE MPOLECCOB  JUIs
2-METUINPONEHA!

a) OKMCJIEHUE KUCJIBIM PACTBOPOM MEepMaHraHaTa Kajusl

0) XJIOpUPOBAHUE B BOJTHOM PACTBOPE

B) 3MOKCHIUPOBAHNE

r) TiApoOpOMUPOBaHKE B HENOJApHOM pacTtBopuTene (CCly)

1) B3aUMOJIeHCTBHE ¢ OPOMCYKIIMHUMUIOM



€) O30HMPOBAHKE U JANbHENIIEE BOCCTAHOBUTEIBHOE PACIIETNIEHUE TPOAYKTA
O30HUPOBAHUS

K) MOJIMMEpU3aLus

3) TUApaTaLHus

VYKa)xuTe yCIIOBUS PEAKLMIA, TI€ 3TO HEOOXOAMMO, U HA30BUTE MPOIAYKTHI.

Coemnnenne CsHip mpu  KaramuTM4eCKOM TWAPUPOBAHMHA OO0pasyer 2-
meTunOyTan. Ecimm k€  Ha  MCXONHOE  COCOUHEHHME  NOJACHCTBOBATH
OpOMOBOJOPOJIOM B MPHUCYTCTBHHM TMEPEKUCH W 3aTEM MMOJYUYCHHBIH MPOAYKT
HArpeTh C METAUIMYECKAM HATpueM, TO oOpasyerca 2,7-AMMETHIOKTAH.
Onpenenure cTpoeHue coenuHenus CsHjp 1 HAMMIIUTE YKa3aHHBIE PEAKLUU.

Hanmnmmre MexaHu3M peakiuu 3JIKTPOPUIBHOTO MPUCOCIUHEHHs Opoma K 2-
METUIOYTEHY-2.

Moayab 1, pyOe:kHBIIi KOHTPOJIb
llpumep

YACTD A. TecToBbie 3aJIaHHs C BLIOOPOM OJTHOTO NPABUILHOIO OTBETA

Ipu guinonnenuu 3aoanuii 5moii yacmu 8 oaarnxke omeemos Nel noo Homepom
geinonHsiemoeo Bamvu saoanus (A1-A8) nocmasvme yughpy, komopas
coomeemcmeyem HoMepy 8blOPAHHO20 GAMU OMEEmd.

Al. Coennnenne

CH,

|
Ha3BIBACTCS CH3—(IZH—CH—CH=CH—CH3
1) 3-meTmn-2->unrekcen-4 CHs
2) 3, 4-quMeTUrenTEH-5
3) 4,5-auMeTrIIrenTeH-2

4) 4-MeTnN-5-3TUATEKCEH-2

A2. TTpouecc ®umepa-Tporima OTpaXxaeT cxema

1) nC + (nel)H, SESZRAM ¢y,

2) nCO + (2n+1)H, —2C = C H, ., + nH,0

3) CnHZn + HZ P, C H2n+2

Cr.
4) CnH2n+2 CnHZn + HZ

A3. JlekapOoKCHIMPOBAHUEM 3-METHUIIOYTaHOATA HATPHS MOKHO TIOTYUYUTh

1) 2-meTunOyTan

2) 2-METUNPOTICH

3) 2,5-TMMETHIITEKCAH
4) 2-MeTunnponan




A4. Coenunennsamu X; U X, B CXEME IPEBPALLCHUN
CH;C=CH + HBr + Na
| 2 > X > X
CH, HO, ?

SBJISIFOTCS COOTBETCTBEHHO
1) 2-O6pom-2-METHIITPOTIAH U OKTAH

2) 1-Opom -2-meTuimnponas u 2,5-AMMETHITEKCaH

3) 2-6pom-2-meTrimponad u 2,2,3,3-TeTpaMeTHIIOyTaH
4) 1-OpoM-2-METUIIITPOTIAH U OKTAH

AS. Coequnenusimu X1 1 X, B CXEME ITPEBPALLICHHINA
CHyCH-CH;CH, _ +Br, _  +KOH _
3 éHs T X Ghon . %
SBIISIFOTCS COOTBETCTBEHHO
1) 2-6pom-2-meTriOyTaH U 2-MeTUI0yTEH- 1
2) 2-0pom -2-MeTHIIOYTaH U 2-MeTHUIIOYTEH-2
3) 1-6pom-2-MeTHIIOYTaH U 2-METHIIOYTEH- 1
4) 2-0pom-3-MeTHIOyTaH U 2-MeTUIIOYTEH-2

A6. Hanbonee BEpOSTHBIM HHTEPMEINATOM B PEAKIIMH AIEKTPOPUIBHOTO
OPUCOEAMHEHUS OPOMOBOIOPOA K 2-MEeTUNOYTEHY- 1 SBIIIETCS
+
1) CH3 CH-CH-CH,
CH,
h
2) CHyC—CHz CH,
CH,
3) CHy C—CHCH,
CH,
4) CHyCH-CH-CH,

CH,

A7. B pe3ynbrare 030HUPOBAHUS NIEHTAAUECHA- 1,3 U MOCIEAYIOIIETO
BOCCTAHOBUTEJIBHOTO PACIIETIICHUSI 030HHU 1A 00PAa3YIOTCs
1) YKCYCHBIH anbAerui, yriaeKUCbli ra3 v NIMOKCAb
2) yKCyCHas KHCIIOTA, IIABEJIEBAs KMCIOTA U MypPaBbUHAS KACIOTA
3) 3TaHanb, METaHAIb U STaHAAAIb
4) okcun yraepoaa (1V), aTaHanb U dTaHuaNb

A8. Hanbonee BEpOSTHBIM MPOAYKTOM JIEKTPOPUIBHOTO THAPOOPOMUPOBAHUS
n3onpena npu t=+80°C aBisercs
1) 3-6pom-2-meTunOyTeH- 1
2) 4-6pom-3-meTunOyTeH- 1
3) 1-6pom-2-meTHIIOYTEH-2
4) 1-6pom-3-MeTHIOyTEH-2



YACTD B. 3ananns ¢ kpaTKUM OTBETOM

B 3a0anusax Bl-B2 na ycmanosienue coomeemcmaus 3anuuume 6 maoauyy
OyK6vL bIOpanbIX Bamu omeemos, a 3amem noxy4usuLyiocs
nocieooeamensvHocme OyK6 neperecume 6 oaanx omeemos Nel. (bykevt 6 omeeme
MO2Ym NOGMOPSIMbCSL)

B1. YcraHoBUTE COOTBETCTBHE MEKY MPEBPALLEHUEM U €TI0 MEXAHU3MOM.

2) CHyCH=CH, + Cl, % B) Ax
3) CHy CH=CH, + H,S — B) A
4) CHyCH=CH, + HBr —>*— I') Sg
A) Sx
E) Sk

B2. YcTaHoBUTE COOTBETCTBUE MEXKTY MPOLIECCOM U €r0 Haubosiee BEPOSTHBIM

MTPOIYKTOM.

ITPOLIECC ITPOJIYKT

1) cBobogHOpagUKaTbHOE OPOMHPOBAHUE TIPOTTAHA A) 2-OpomnporneH

2) cBoOOAHOpAIUKAIBHOE THAPOOPOMHUPOBAHKE MPOTIEHA b) 1,2-nubpowmmpomnan
3) ceobopHOpaTUKaIbHOE OPOMUPOBAHUE TTPOTIEHA B) 1-6pommpornen

4) snekTpoduiibHOE THAPOOPOMHUPOBAHUE MPOTICHA I') 3-6pommnponen

1) 1-6pommpornan
E) 2-6pomnponan

YACTD C. 3anangud ¢ pa3BepHYTEIM OTBETOM

Jns s3anucu omeemog Kk 3a0anuio dmoti Yacmu ucnoav3yiime orank omeemos No2.
Sanuwiume cHadana Homep 3a0dnus, a 3amem noanoe peuterue. Omeemoi
3anuculeaiime 4emro u pazoopyueo.

C1. Hanumure MeXaHu3M peaKiMu ajTUIBHOTO XJ0pUpOBaHUs OyTeHa-2.



1.

2.

3.

Konrpoabnasi pabora Ne2
«XHMH4YecKHe CBoMcTBa an(aTHYecKuX YyrieBoa0opoI0oB»
llpumep
[TonyunTe aNKEeHBI U3 CIECAYIOMMAX COCAMHCHHNA:
a) 2-METUINECHTAHOI-3
0) 2-meTunOyTan
B) 2,3-mnOpomOyTaH
Hanmumure ypaBHEHUS peakyii U yKaKUTE UX YCIIOBUSL.
Hanmuomre ypaBHEHWsT peakuuii yKa3aHHBIX HW)KE  OPOLECCOB IS
2-MeTunOyTeHa-2.
a) ruaparanus
0) ruIpOOPOMUPOBAHUE B IPUCYTCTBUH MEPOKCHIA BOJAOPOAA
B) TMIIOTAJIOTEHUPOBAHUE
I') XJIOpupoBaHue B razoBoit paze (T=500°C)
1) OKUCJICHAE HEUTPAIbHBIM BOJAHBIM PACTBOPOM IEPMAHIaHATA Kalus MPU
temreparype 0°C
€) 030HMPOBAHUE U JAJIbHEHIIEE BOCCTAHOBUTEIBHOE PACILICIUICHAE TPOAYKTA
O30HUPOBAHUS
K) THAPOXJIOPUPOBAHUE B HEMOIApHOM pactBoputene (CCly)
3) OKUCIICHAE KACIBIM PaCTBOPOM MEPMAHTaHAaTa KaJIusl TPU HArPEBaHHH.
VYKa)kuTe yCIIOBUS PEAKLMIA, T/I€ 3TO HEOOXOAMMO, U HA30BUTE MPOIAYKTHI.
Hanmumre ypaBHEHUs peakiii CIEAYOIUX TPEBPALICHUNA:
a) npomuH-1 +2Br, —
6) Gytun-2 + H,0 MO H
B) GyTuh-1 + NaNH, ——2»
f) oTuH + Ag(NH,),OH —— >
n) 6ytuH-1 + HBr ROOR,

e) neHTuH-2+H, Pt o
CI-CH,-CH=CH,

*) nponuH + CH;Mgl -
3) nponuH + C ,HLi ——

u) 6yreH-1-uH-3 + 1mMonb Br, —»

KOH
K) I'IpOI'Il/IH + C2H5OH W



Konrpoabnasi padora Ne3
«XHMH4YecKHe CBoMcTBa an(aTHYecKuX YyrieBoa0opoI0oB»
llpumep
1. Ha3zoBute coequHEHUS:

Br CH,

fH,
a) HO,S 6) CH,-C=C-CH B) H502—QNH2
Br H;
CH; HO CH,
(O A e S
NO

2
2. OcymecTBUTE NMpeBpalecHus. Ha30BUTE BCE COCTMHCHUS. Y KAKUATE YCIOBUS
PEAKINi U UX THUIIBI.

+ BrCH,CH,CH, +80, _ +HNO,, 11%
a) CgHsBr Na AT b T
1) + 0, +Cl,
6) ?‘m CHCHy——7f7—> ? ——— C,H.CH,CH; — C,H,COOH
2

hv
O,N-CzH,-CH,

3. Pacnonoxxute CleayroIMe COCAMHEHHUS B TOPAAKE YyOBIBAHUS JIETKOCTH
OpOMUPOBAHUS:
a) OpoMOeH30JT;, 0) aHWJIMH; B) OEH30.1; T') HUTPOOEH301; /1) TOJIYOJT,
¢) OcH30lHas KUCIIOTA.
Hamummre ypaBHeHus peakiuid. Jlaiite oObscHeHus. /{15 OEH30MHOM KUCIIOTHI
HANWIINATE MEXAHU3M peaKuu OpOMHUPOBaHMS, OOBICHUTE OPUEHTUPYIOLLEE
JeicTBrEe KapOOKCHIIbHOM MPYIIIBL

4. Vcxoas u3 rekcana, noJyuuTe 3TH(M-3TUII(PEHIIT )KETOH.

5. YuuTeiBass B3aMMHOE BIMSHUE 3aMECTUTENICH HA TEUYCHUE PEAKLMA
ANEKTPO(PUIBHOIO 3aMEIICHUS, a TAKKE OCOOCHHOCTH CTPOCHHUS MOJIEKYIL,
HANWIIATE YPABHEHUS XUMHUYECKUX PEAKIIUA:

a) MOHOOPOMUPOBAHUS -METUNTPU(DECHUIIMETAHA,
0) HUTpOBaHUs [J-aMUHOHA(TAINHA,
B) OpOMHpOBaHMS aHTpaLEHA.



Kounrpoabnas padora Ned
«XuMHn4YecKne CBOICTBA raj0reHNnpPOu3BOIHBIX YIJIEBOAOPOI0B»
llpumep
1. Hanummre ypaBHEHHs pPeakumii 2-OpoM-2-MeTHIOyTaHa €O CIEAYIOIIAMHA
pearcHTamu:
a) BOJIHBII pacTBOP IIEJIOYH,
0) STWIOBBINA CITUPT;
B) CIMPTOBON PacTBOP IIEIOYH,
r) MeTanTHo (B mprucyTcTBUM NaOH 43 );
1) HATPHIA;
€) TUMETUJIAMUH,
JK) alleTaT HaTpus;
3) ATWJIAT HATPUS B ATAHOJIE, t;
W) HUTPUT cepedpa;
K) Metanon (25°C).
Hazopute oOpaszytrouuecs npoaykThl. [10 kakoMy NPOTEKAKOT 3TU Peakuu?

2. YKaxuTe, Kakoe U3 COCANHEHUI — M300yTUIOPOMHU WK mipem-0yTHIOPOMUA
— JacT OOJIbLIMI BBIXOJ MPOAYKTA 3aMEIIEHUS B YCIOBHIX OMMOJNEKYJISPHOM
peakuuu. [IpuBenuTe MexaHU3M pEaklIMW HA JIFOOOM KOHKPETHOM HMPHMEPE.
JlaiiTe OOBICHECHMUS.

3. Cnenyromme COCOIMHEHMS PACIONOKHATE B MOPSAKE YBEIUUYCHUS PEAKIIMOHHOMN
CHOCOOHOCTH B PEAKIUIX HYKICO(PUIBHOTO 3aMEIIECHUS, MPOTEKAMOMIMX IO
MOHOMOJIeKyIsipHOoMy  Mexanusmy. a) CH;CHBrCH;;, 6) CH3;CH,CH,Br;
B) CH,=CH-CH,Br; r) (CH3);CBr. [aiite 00bsCHEHUS.

4. TlpencKaxuTe TIABHBIA MPOAYKT PEAKIMM 2-OpOMIIEHTaHa CO CIUPTOBBIM

pacTBOpOM IIEJ0YA TNpH HarpeBaHuu. [0 KakoMy MEXaHHU3MY MPOTEKAET
peakuus? JlaliTe 0ObICHEHHUSI.

Moayab 2, pyOexHbIii KOHTPOJIb
llpumep

YACTD A. TecToBbie 3aaHHs C BLIOOPOM OJTHOTO NPABUIHLHOIO OTBETA

Ipu guinonnenuu 3aoanuii 5moii yacmu 8 oaanke omeemos Nel noo nomepom
geinonHsiemoeo Bamvu saoanus (A1-A8) nocmasvme yughpy, komopas
coomeemcmeayem HoMepy 8blOPAHHO20 GAMU OMBEEmd.




H,C=C—CH-CH-OH

Al. Coennnenne . .
CH,Br CH,

HA3bIBACTCS
1) 2,4-mumeTnn-3-0pomOyTeH- 1-011-4
2) 3-6pom-2 A-numeTHiIOyTeH- 1-011-4
3) 2-6pom-1,3-qumeTnnoyTeH-3-o00-1
4) 3-6pom-4-MeTHIIEHTEH-4-071-2

A2. BUMONEKYIIPHOMY MEXaHU3MY HYKIJICO(DUIBHOIO 3aMELICHUS He
ONMaronpusITCTBYET
1) cunbHBII HYKIEOPHIT
2) CTEpPUYECKHU AOCTYIHBIN 3JEKTPOHOAC(PUIMTHBINA NEHTP CyOcTpara
3) NONSAPHBIA MPOTOHHBINA PACTBOPUTEID
4) NOJIAPHBIA anPOTOHHBIA PACTBOPUTEID

A3. Psizi, B KOTOPOM peareHThl PacroiOKeHbI B TIOPSAAKE YBETUUCHHUS
HYKJICO(UITBHOCTH
1) H,O; HO"; CH;O-; S*
2) §?; CH;07; HO; H,O
3) H,O; CH;0; HO; S*
4) HO; CH;0; Sz'; H,O

A4. CoenrnenneM X, B CXEME MTPEBPALLICHUIA

CHyCH-CHyCH, __ kot , Ko,

Br CHOH, t© " "H0,00C 72
SBIIIETCS
1) 6yTen-2

2) 3TaHOBAasl KMCIIOTA
3) OyTaHon-2
4) Oyranauon-2,3

AS. OcHOBHBIE CBOICTBA OpOMHUIA STUIIMATHUS TPOSIBIISIFOTCS TP €10
B3aUMOJICIICTBUAA C

1) sTanonom

2) aTaHaNIEM

3) okcuaom yriepoaa (IV)

4) mponaHoHOM

A6. JIns pa3nuyueHusl MEPBUYHBIX, BTOPUUYHBIX U TPETUUHBIX COIUPTOB UCHOIB3YIOT
peakuuto (rmpo0y)
1) >xonca
2) lenmxke
3) Jlykaca
4) BunbsamcoHa



A7. ]l IOJy4eHUsI apOMATHUYECKUX KETOHOB U3 (PEHOJIOB MCIOJIB3YIOT
1) peakuuro ¢ XJIOpaHruAPUAAMHU KapOOHOBBIX KHCIIOT
2) peakuuto Knsiizena
3) neperpynnupoBky dpuca
4) peakuuto Pelimepa-Tumana

A8. Hanbonee 3 PpeKTUBHBIM MPOMBILIEHHBIM CIOCOOOM MOSTy4eHus (peHoa
SBIIAETCS
1) KyMOJIbHBIH
2) crjiaBiaeHue Cyab()OHATOB CO MIEI0YaAMHU
3) THAPONK3 apUITaIOreHUIOB
4) ruApoNK3 CoJICH TUa30HUs

YACTD B. 3aganns ¢ KpaTKUM OTBETOM

B 3a0anuu Bl na ycmanoenenue coomgememaus sanuuiume 6 maoiuyy Oykevi
8vIOpanHbIX Bamu omeemos, a 3amem noiy4usuLyiocst NOC1e006amearbHOCHb OYKE
nepenecume 6 onanx omeemos Nel. (bykeer 6 omeeme Mmo2ym no6mopsimucsi)

B1. YcranoBuTE COOTBETCTBUE MEXK/y PEArCHTAMU M TPOJAYKTAMU X
B3auMOICUCTBHUS.

PEATEHTBI ITPOAYKTHI
Br H,0 A) annson
1-CH3‘CHz‘g;CH3 + GHOH === B h-runpokcnbensoncynbdorosas kucnora
3
OcH, o B) 2-meTun-2-31okcud
2.CHyCH7 C—CH, + HI —— yTad
CH, I') 2-meTunGyren-2

3 OH + (CH.). 50, 2ot J1) 2-iioa-2-meTunOyTaH U METAHOJ
v E) 2-MeTHiOyTano1-2 v HoaMeTaH

Br
1

4.CH3CHy C—CH, + C,H,0H 23"~
CH

3

Omeemon k 3a0anuto B2 saensiemcs nociedosameiibHocms OYKe. 3anuuiume
gviOpanHvie OYKEbl 8 AihasumHom nopsioke 8 O1aHK omeemos Nol.

B2. JIns peakiuii, MPOTEKAIOMIKX M0 MOHOMOJICKYJIIPHOMY MEXaHU3MY
HYKJICO(PUITBHOTO 3aMEILIEHUS, XapaKTEPHO:
A) CKOPOCTh peakiuu ONpeaesaeTcs KOHIICHTpaluei cyocTpara u
KOHLICHTPALIMENA pearcHra
B) ckopocTh peakiiuu onpeaenseTcs TOJIbKO KOHIEHTpaIel cyocTpaTta



B) Hannuue noaspHOro anpoTOHHOTO PACTBOPUTENS
') Hanrume NOASTPHOTO MPOTOHHOTO PACTBOPUTEIIS

J1) Ham4ume HEMOJIIPHOTO AIPOTOHHOTO PACTBOPUTEIS
E) BanbnenoBckoe oOpanicHue

2K) 3T0 CHHXPOHHBIN OJHOCTAIUIHBINA TPOLECC

3) 00pa3oBaHKE YCTOMYMBOTO MHTEPMEIMATA HA CKOPOCTHIMMUATUPY FOIICH
CTaiuu

Orser: (3anmummnTe OYKBBI B IPaBUTHOM MOPSIKE )

YACTD C. 3anangud ¢ pa3BepHYTEIM OTBETOM

s s3anucu omeemog Kk 3a0anuio dmoti Yacmu ucnoav3yiime onank omeemos No2.
Sanuuwiume cHadana Homep 3a0dnus, a 3amem noanoe peuterue. Omeemoi
3anuculeatime 4emro u pazoopyuso.

C1. Hanuiute ypaBHEHMs! PEaKIUiA, TO3BOJISIIOIIMX OCYIIECTBUTH CIEIYIOLIUE

PEBPALICHHUS:
a oH BrCH,-CH-CH,
> T~ z000Cc M
1. CH,COCL
2. AICL, t0

I"'1e HeOOXOMMO, YKAKUTE YCIOBUS MPEBPALICHUM, HA30BUTE OPraHUYCCKUE
COCIMHEHHSI.



S cemecTp

PACCYET BAJUIOB B S CEMECTPE
O AMCIIVIMHE «OPTAHUYECKAA XUMUA»

1 mopyab
No PesyabTaT Bun pa6otsi / cnocod
(uHAUKAaTOP) Kputepun ounenuBanus
1 | OIIK-1.3 JlabGoparopHsbie paboThI - 4 10 6a/noB
OIK-2.1 (3 G6amm 3a JIP Nel,2; 2
OIlK-2.2 Oanna 3a JIPNe3; 4)
2 | OIIK-6.1 KonTponsHas padora Nel 6 0a/10B
KontponbHas pabota No 2 6 0an10B
3 PyOexHbIii KOHTPOIIb. S 6ans0B
TecTtupoBaHue.
Hroro 3a moayab 27
2 MOZyJIb
No PesyabTaT Bun pa6otsl / cnocob
(uHaUKaTOP) Kputepun onenuBanus
1 |OIIK-1.3 JlabGoparopHbie paboThi-4 10 6a/noB
OIK-2.1 (3 6amn 3a JIP No5.6; 5
OIlK-2.2 oamnos 3a JIP No7; 3
OIlK-6.1 Oanna 3a JIP Ne8)
2 Kontponbhas padora No 3 6 0a10B
KontponbHas padora Ne 4 6 6a/u10B
KonTponbHas padota Nod 3 6asna
3 Py0esxHblii KOHTPOIIb. S 6ans0B
TectupoBaHue.
HToro 3a moayab 33 6a10B

JK3aMEH

40 (4 3apanus B OusIeTe
no 10 6a/u10B)

Hroro 3a S cemectp

100 6an10B




Texyumuii KOHTPOJIb YCIEBAEMOCTH

Kounrpoabnas padora Nel
«KapOoHH/JIbHBIC COCTUHEHUS
lIpumep

1. Ha3zoBute coennreHus no Homenknarype MIOIMAK:

‘ I ,
4) H,C=CH-CHsC—CH, 4) CLC—CH=0

NO,
i) 3 [D-owo
0o

2. OCyUIECTBUTE MPEBPALICHUS:
a) Agéai — CHyCHy C—CH, =—— Agéeéi

. 0]
PN l +LiAlH,

36804 1
4) Cro, NaHsO, HCL
CH5CH-CH7 OH —reaor™ - e THE

CH

3

HazoBute Bce coenmHeHMs.

3. OcCyIlIeCcTBUTE MPEBPALLEHUS, YKAKUTE UX YCIOBHS, HA30BUTE BCE COCTUHEHMSI.
CH;CHyCH-CH, — CH;CH;C=N-OH
| |
Br CH,

4. YKaKuTe pe3ynbTar IpeBpPalleHHUs:

NaOH

CHyCH=0 + CHyCHyC-CH, — =
0

Ha3zosuTte Bce COCAUMHCHHUS, HAITMIINTC MCXaHU3M DTOI'O IIPCBPAlICHHAA.

Konrpoabnasi pabora Ne2
«KapOoHOBBIEe KHCJI0THI H HX IPOU3BO/IHBIC)
llpumep
1. OxapakTepu3yiTe BIMSHUE 3aMECTUTENICH HA  KUCIOTHBIC  CBOWMCTBA
3aMCIIEHHBIX OCH30MHBIX KUCIOT. PacnmoliokuTe Caeayromme KHCIOTHl B
NOPAAKE  BO3paCTaHWsl WX  KUCJIOTHOCTH.  TepedraneBas  KUCIOTa,
N-TUAPOKCUOCH30MHAs KUCIOTa, OCEH30MHas KHCI0Ta, H-HUTPOOCH30MHAs



kuciota. Jlaiite 0OBICHEHUE MOJYYECHHOW 3aKOHOMEPHOCTH C TOYKH 3PECHUS
SJIEKTPOHHBIX CMEIIECHUM.

2. OCyUIECTBUTE CICTYIOMNE MPECBPALICHUS:

Bpomatan — nmpomnaHoBasi KUCJI0Ta — MPONAHOMIXJIOPU —> STUIIIPOMNa-

HOAT — NPONaHaMu —> STHJIAMHUH.
Hanvummre ypaBHEHUS peakui, YKQKUTE YCIOBHS.

3. Hanummre ypaBHEHHMS peakuuid MEKIY CICOYIOIUMHU  pearcHTaMu:
a) MpONaHOBasi KUCJIOTA U TUAPOKCU KallblKs, 0) OCH30MHAs KMCIOTA U BOIHBIH
pPacTBOp aMMMAaKa, B) KOPAYHAs KACJI0Ta U MEHTaxJIopu (pocdopa, I') akpuiioBas
KHUCJIOTa U OPOMOBOJOPOJ, /1) KPOTOHOBAs KHUCJIOTA M ATAHOJ B MPUCYTCTBUHU
KATQJIMTUYECKAX  KOJIMYECTB CEPHOM  KUCHOTHI, €) N-3TWiIaueTtamuja u
JUTUHRATIOMAHAATUAPUL, 5K) aMUJ] YKCYCHOM KUCTIOTHL U okcup (ocdopa (V),
3) SHTapHAs KUCII0TA U KapOOHAT HATPWsL, M) MPONMUIOEH30aT U BOJAHBINA PacTBOP
IT'MAPOKCHJIA KaJusl, K) #-TOJyWIOBAs KACI0TA U KUCIIbI pacTBOP MEpMaHraHara
KaJiusl IPU HArPEBAHUU.

4. Hanummre MEXaHW3M PEAKIMH STEPUPUKANUN MPOMHUOHOBOW KHUCIIOTHI M
U30IPONUIIOBOTO CIUPTA.

Kounrpoabnasi padora Ne3
«¥Y1/1eBoabl»
llpumep

1. Hanummre cxembl 00pa30BaHus BO3MOKHBIX BHYTPEHHUX LIUKITMYECKUX
nonyaneraiei (HUKIm4eckux GopM ¢ 6- U S-uJICHHBIMU TUKIAMHM ) TSI
CJIEIYIOIUX MOHOCAXAPUI0B!

a) D-tano3a,

0) L-Tano3a,

B) D-nn03a,
H3o6pazute cxemy TayTOMEPHOTO PABHOBECHUS B PACTBOPE MOHOCAaxapua.

2. IIpemtosKuTE CXEMBI TPEBPALICHUS:
a) — D-kcunosa B B D-ryno3y,
- L-amno3a B L-pubo3y,
0) — L-tano3a B L-nukcosy,
- D-apabuno3a B D-MaHHO3Yy,
B) — D-aputpo3a B D-apabuno3y,
- L-xcunosa B L-Tpeoay,
YKaXKuTe yCIIOBHS BCEX MPOLIECCOB.



3. Hanummre ypaBHEHUS PEAKIMI YKa3aHHBIX HUKE MOHOCAXaPHUIOB CO
CJICAYIOIIMMHU COCTMHEHUSAMU: OpPOMHAsl BOJA, a30THAs KUCJIOTA, BOJOPO Ha
KaTajin3aTope, TMAPOKCUI TuaMMUHCepeOpa, n30bITOK (DEHUIITHIPA3UHA,
YKCYCHBII aHTUAPUI, METAHOJI B TPUCYTCTBUH XJIOPOBOAOPOJA, XJIOPUCTHIiA
aleTHJI, IMAHOBOIOPO.
B kakoii popme pearupyroT MOHOCAaxapuIabl B K&KIAOH peaKumn?

a) L-pubo3a,

0) D-tano3a,

B) L-apaOuHo3a,

4. Hanummre GOpMYJIbI IBYX JUCaXapua0B — BOCCTAHABIIMBAIOIIETO U
HEBOCCTAHABIIMBAIOIIETO, KOTOPHIE MOTYT OBITh TIOJTYUEHBI U3 CIIECIYFOIINX
MOHOCAXapua0B:

a) a,D-anmonupanosa u 3,D-pudodypano3a,

0) B,L-anpTponupanosa u 3,D-ranodypanosa,

B) a,D-maHHOdypano3a u 3,L-rynodypanosa,

Konrpoabnasi padora Ned
«A30TCoaepKalHeOpPraHndecKue CoeInHCHMS»
lIpumep

1. Pacnonosxure B MOPANKE YBEIUYEHUS OCHOBHOCTHU CIIEAYIOILUE COCIUHCHUS:
AHWIIMH, N-METWJIAaHWJIMH, K-TOJYUIAUH, /N-METOKCHAHWIIWH, NPONWIIAMHH, #-
LHUAHOAHWIIHH.

OTBET O0OCHYITE C TOUKK 3PEHUS SJIEKTPOHHBIX CMEIICHUN.
Kak mpakTryecku MOXKHO 10Ka3aTh OCHOBHOCTh aHuMHa? Hanuimure

YPABHEHUSI COOTBETCTBYIOIIMX PEAKLIAN.

2. Hanummre  ypaBHEHWs  CICOYOIIMX  peakuuid:  a) OCH3WIaMUH U
KOHUEHTPUPOBAHHAS CEpHAsi KACIO0TA; O) M30MPONHUIAMUH U HUTPUT HATPHS B
Cpele COJISHON KHCIOTHI, B) AaHWIMH M XJIOPAHTHIPHUI YKCYCHOW KHCJIOTHI B
OPUCYTCTBUM TUAPOKCHIA HATPUS, T') #-TONYUIUH MU HUTPUT HATPUS B CPElE
CepHOi KucnoThl, t=0°C; 1) alleTaHUIUA U HUTPYIOLIas CMECh; €) MPONUAJIaMUH U
XJIOpo(OpM B MPUCYTCTBUU TUAPOKCUAA Kausl, K) AMITWIAMHH W HUTPHT

HATPHUS B CPENIE COJITHOM KUCIOTHI; 3) TPUATHIIAMUH U 1-OpoMnpomnas.



3. Hanummre cxeMbl TMONy4YeHHs MNPONMUIAMHMHA, MCXOAS W3  CICAYIOLIMX
COCIMHEHMIA: a) mponaHnoi-1; 0) 1-aurponponan; B) 1-OpoMnponaH; ) MPOIEH;

J1) aMUJI TPOMMOHOBOM KUCIOTHI.

Moayasb 1, pyOe:kHbII KOHTPOJIb

KapOonuiabHble coequHenusi. Peakunu HyK/j1€0(puIbHOTro
npucoennHeHusi. KapOooHOBbIe KHCIOTHI

YACTD A. TecroBble 3a1anus ¢ BEIODOPOM OJJHOTO MPABUJILHOTO OTBETA

Ipu guinonnenuu 3aoanuii 5moii yacmu 8 oaanxe omeemos Nel noo Homepom
geinonHsiemoeo Bamvu saoanus (A1-A8) nocmasvme yughpy, komopas
coomeemcmeayem HoMepy 8blOPAHHO20 GAMU OMEEmd.

Al. CucreMarnyueckoe Ha3BaHUE aMUa AKPUIIOBOM KHACIIOTHI:
1) amua MpOMEHOBOM KUCITOTHI,
2) mponeHamMu,
3) aMMHOKapOOHHUIIITEH,
4) akputaMuI.

A2. TlonyueHnue aipaeruioB o meroay ['arrepmana-Koxa oTpaxkaer cxema:

1)H3C@ b0 o H3C—@CH:O
OH OH

2) + CHCl, —= = CH=0

0
/
Cl

A3. Peaknus aneranpaceruaa ¢ MMaHOBOAOPOIHON KACITIOTON MPOTEKACT B
YCIIOBHSIX:
1) KMCHOTHOrO Karaau3aropa,
2) OCHOBHOIO KaTaJlu3aropa,
3) KACIOTHOTO WM OCHOBHOTO KaTajin3aropa,
4) He TpeOyeT AONOJHUTENBHBIX YCIOBHIA.

A4. Beibepute pszt, B KOTOPOM COCTMHEHUS PACTIOIOKEHBI B MTOPSIIKE
YMEHBIICHUS KAPOOHUIBHON aKTUBHOCTH:
1) CH3;COCHj3, CH3CH>COCH;3, HCHO, CH3CH,CHO,




AS.

A6.

AT7.

AS8.

2) CH3COCH3, CH3CH,CHO, CH3CH,COCH;3, HCHO,;
3) CH;CH,COCH3, CH3;COCH3, CH3;CH,CHO, HCHO;
4) HCHO, CH3CH,CHO, CH3COCH3, CH3CH,COCHs.

AIICTOH pearupyeT CO BCEMH COCAMHCHUAMH PsIa;

1) NH,OH, H"; Cl,, NaOH; H,, Ni; Cu(OH),, t°;

2) NH,-NH,, H"; NaHSO;; KCN; Cl,, NaOH;

3) H, Ni; [Ag(NH;),]OH, t°; NH,-NH,, H'; PCls;

4) NHQ—NHz, H+; KMI’IO4, HZSO4, to; Clz, NaOH; CU(OH)Z, t°.

[Tpu B3auMoAEHCTBMM TPONAHOHA U 3TAHANS B MPUCYTCTBUU THAPOKCHIA
Kausl ¢ HauOOJIbIIEH BEPOSTHOCTBEO 00pasyeTes:

1) 4-ruApOKCUNIEHTAHOH-2,

2) 2-ruApoKCu-3-MeTHUIIOy TaHAIIb,

3) 3-ruAPOKCUNIEHTAHOH-2,

4) 3-ruApOKCH-3-METUIIOY TaHATb.

BemectBoM X B LIETIOYKE NIPEBpALEHUIN

Cl, &ca. HCL
CH3—CH2—%—CH3 on K >~ X,
0
SIBIISICTCS:
1) xnopodopm,

2) NpONaHOUJTXJIOPHI,
3) mponaHoar HaTpus,
4) mponaHoBasi KUCIIOTA.

OneHnTe CpaBeIMBOCTD CYKACHUMN:

A. B peakuusix HyK1€0(pHUIbHOTO 3aMEIIECHUST AKTUBALUIO KapOOHUIBbHOM
Ipynibl B KAPOOKCHIIE OCYIIECTBISIOT MPOTOHUPOBAHUEM KapOOHUIIBHOTO
aToMa KHCIIOPOJa;

b. B peakuusx Hyki1€o(UIbHOTO 3aMEUICHUS AKTUBAIINIO KApOOHWIIBHOM
IPyIIbl B KAPOOKCUIIE OCYILECTRIISIOT TPEBPALLIEHUEM MM IPOKCUIIBHOM
IPYIIbI B XOPOILIO YXOSIIY0 FPYIIY.

1) BEpHO TONBKO A,

2) BEpHO TOJIbKO b,

3) o0a Cy>KIeHMsI BEPHBI,

4) o0a Cy>KIeHUSI HEBEPHHI.



YACTD B. 3amanus ¢ KpaTKUM OTBETOM

B 3a0anusax Bl-B2 na ycmanosienue coomeemcmeaus 3anuuiume 8 maoauyy
OYK6vL 8bIOpanbiX Bamu omeemos, a 3amem noxy4usuLyIocs
nocieooeamensHocme OyK6 neperecume 6 oaank omeemos Nel. (bykevt ¢ omeeme
MO2Ym NOGMOPSIMbCS)

B1. YcraHoBUTE COOTBETCTBHE MEXKAY COCIMHEHUEM U €I0 KOHCTAHTOM
noHmzamu (pK,).

COEJIMHEHUE KOHCTAHTA UOHU3ALINH (pK.)
1) GeHzoliHasg KucnoTa A) 9,98
2) n-HATPOOEH30MHAs KMCIIOTA b) 4,21
3) n-aMmuHOOEH30lHas KUCI0Ta B) 4,85
4) penon 3,43

B2. YcraHoBuTE COOTBETCTBHE MEXK Ty KAPOOHUJICOACPKAIIMM COEMHEHUEM 1
MPOYKTOM €0 B3aUMOJACUCTBUS C OPOMUIOM STHUIIMArHHUSI.

COEJIMHEHUE [TPOJIVKT B3AUMOJIEMCTBUSA
1) 6yranon A) 3-METHIIMEHTAHO-3

2) sTaHajib b) 6yranon-2

3) okcua yraepoaa (IV) B) nmponanoBas kucnora

4) MmeTaHallb ') 2-mMeTunnenTanon-3

J1) nponanon-1

YACTD C. 3ananus ¢ pa3BEpHYTHIM OTBETOM

Jns sanucu omeemos k 3a0anusm smoit yacmu (C1) ucnonw3ytime biamnx omeemos
No2. 3anuuume cuauana nomep saoanus (Cl u m.o.), a 3amem noiarnoe peuienue.
Omeemul 3anucvisaiime Yemrko u pazoopyueo.

C1l. Hammmuure MexaHu3m peakuuu noiaydeHus 1,1-nusroxkcurnponana u3
ITPOTTAHAJIS.

C2. OcyH_IeCTBI/ITe LEMOYKY HpeBpameHHﬁ'

CHC CH—— CHCCH CH CH CHCCH CH CH= CHCCH
O OH O O
+ NH,NH, 4.
H*, C,H,0H +Hd
8 KOH, to Y
01 yoeea] aeee] eU XZ 03




Moayab 2, pyOe:KHbIIi KOHTPOJIb

A30TCoaepsKalue OpraHuuecKne coeIHHeHust

YACTD A. TecToBbI€ 33/1aHUs C BBIOOPOM OJHOTO MPABHJIBHOTO OTBETA.

[Ipu guinonnenuu 3aoanuii 5moii yacmu 6 oaarnxke omeemos Nel noo Homepom
8bINONHSIEMO20 3a0aHus (A 1—A8) nocmasvme yugppy, komopas coomgemcmayem
Homepy 8blbparHo2o Bavu omeema.

Al.

A2.

A3.

A4

AS.

Conepxkanue ayu-HUTPOPOPMBI B pABHOBECHON cMecH OyIET HAUOOJIbIITUM
JUTS COCTMHEHUSI:

1) 2-HuTpoOyTaH;

2) (peHUTHUTPOMETAH,

3) 2-MeTUN-2-HATPOIPOIIAH;

4) 1-HUTpONpONaH.

OueHute CnpaBeNIuBOCTD CYKICHHN.

A. Humpoosman obaraoaem 3nadumesvio 601butM OUNOJIbHEIM MOMEHIMOM,
yeM XJI0PIMAH.

b. Humpooman nioxo pacmeopum 6 6o0e, HO pacmeopsemcest 8 6OOHbIX
Ppacmeopax ujenoqeil.

1) BepHO TONBKO A,

2) BEpHO TOJIBKO b;

3) BepHBI 00a CY>KACHHUS,

4) 00a Cy>KIeHUsSI HEBEPHBHI.

[Tony4nTh aMUHBI MO>KHO MCIIOJB3Ys BCE HIMEHHBIE PEAKIIMU, TIEPEYACTICHHBIE

B pany:

1) neperpynnupoBka ['opmana, peakums KoHoBanosa, peakuus
MeHiyTkiHa, neperpynnuposka Kypouyca;

2) cuntes3 ["abpuais, peakuus 3UHUHA, peakuus JleiikapTa, neperpynnmpoBKa
JlocceHa;

3) neperpynnupoBka Kypuuyca, peakuus [lotrena-baymana, cunres
["abpuans, snumuHUpoBanue no Koymy;

4) pacuierienue o ['opmany, peakius Konosanosa, peakiust Meiiepa,
peaxkuus 3UHUHA.

[Tpu B3aMMOACHCTBUM HUTPOITAHA U ALIETOHA MOXKET 00Pa30BaATHCS:
1) 2-meTnn-3-HUTpOOYTEH-2 B IIENOYHOH CPENE;

2) 2-MeTun-3-HUTPOOYTEH-2 B KUCIIOH Cpeac;

3) 4-HUTPONEHTAHOH-2 B LIEJIOYHOM Cpeac;

4) A-HUTPONIEHTAHOH-2 B KUCJIOH cpee.

MeTtuiiaMuH pearupyer ¢o BCEMHU COCAMHEHUSAMU PAa;

1) conmsiHast kucnoTa, HOA3TaH, YKCYCHBIN aHTUAPUA, THIAPOKCU HATPUS,

2) x710po¢opM B IETOYHOM CPENE, YKCYCHAS KUCIIOTA, THIAPOKCU HATPUS,
COJIsTHAs KUCJIOTA,

3) a30THAsI KMCIIOTA, @30TUCTAsl KMUCIIOTA, YKCYCHAs KMCIIOTA, STHJIAMUH;




4) a30THCTast KUCIIOTA, XJIOPUCTBINA aleTuII, HOI3TaH, XJI0pO(OpM B LICTIOUHOMA
cpene.

A6. [y oy YeHrs XJIOPHUIA A1-TOMIIINA30HUS HEOOXOAMMO UCIOIb30BaTh:

1) xJTopMeTaH, aHUINH, U30BITOK COJITHOM KUCIIOTHI, HUTPUT HATPHS,
Temreparypa peakuuu 5-10°C;

2) TOJIyOJ1, METUJIAMHH, U30BITOK COJITHOM KUCIIOTHI, HUTPAT HATPHS,
Temreparypa peakuuu - 10-5°C;

3) n-METUITAHUINH, U30BITOK COJITHOM KUCIIOTHI, HUTPAT HATPUs, TEMIIEpaTypa
peaxkuuu 5-10°C;

4) n-ToNyUAMH, U30BITOK COJITHOM KUCITOTHI, HUTPUT HATPHS, TEMIIEPATYpa
peakuuu -10-5°C;

AT. I[Hasorpynny B COJIIX JWA30HHA MOKHO 3aMCCTHUTD Ha BCC I'PYIIIILI pAaa.
1) —Cl, —OCH3, —N3, —NOZ, —H;
2) —OH, —CHO, —CN, —NO,, —H;
3) —I, —SOsH, —CHs, —F, —ClI,
4) —OH, —COCl, —CN, —Ns, —H.

AS8. JIns cuntesa 4-N-metunaMuHo-4'-1iuanoa3o0eH30i1a He0OX0UMO
MCIOJIb30BATh:
1) N-METUIIaHUIWH | XJIOPUJ h-umaHopennna3zonns, pH=5;
2) N-METUIaHUINH U XJIOpUJ h-umaHopeHuaua3onus, pH=9;
3) nmaHoOeH3011 u xnopua N-metunamuHopenunanazonus, pH=5;
4) nnanoOen3oin u xymopua N-metunamuHopennnanazonus, pH=9.

YACTD B. 3ayanus ¢ KpaTKuM OTBETOM.

B 3a0anuu Bl na ycmanoenenue coomgememeus sanuuiume 8 maoiauyy Oykeul
8vIOpanHbIX Bamu omeemos, a 3amem noiy4usuLyiocst NOC1e008amenrbHOCHb OYKE
nepenecume 6 ojanx omeemog Nel.

B1. YcraHoBUTE COOTBETCTBHE MEXKAY COCIMHEHUEM U €I0 KOHCTAHTOM
ocHoBHOCTH (pKy, 25°C).

COEJMHEHUE KOHCTAHTA OCHOBHOCTH (pKy)
1) anwmn A) 13,00

2) n-HATPOAHUJIMH b) 10,00

3) n-METOKCHAHWINH B) 9,38

4) n-OpoMaHWINH I 8,92

Omeemonm Kk 3a0anuto B2 sensiemcs nociedogameibHocms yupp. 3anuuiume
8vIOpanHbIe YUPPLL 8 NOPIOKE BOZPACMANUSL CHAYAIA 8 MEKCM pabdomul, d 3amem
nepenecume e2o 8 O1anK omeemos Nol.

B2. Jlns metundeHniaMuaa XapakTepHO:
1) MO>keT OBITH MOTYUYEH MO METOAY ["abpuais;




2) HE MOXKET OBbITh MOJIyYEH MeperpynnupoBkoii ['opmana;
3) OCHOBHOCTH BBIIIE, Y¢M OCHOBHOCTb METHJIAMUHA,

4) OCHOBHOCTb HUKE, YEM OCHOBHOCTHh METUJIAMHHA,

5) B3aMMOJACHCTBYET C KMCIOTAMHU ¢ 0OPa30BaHUEM COJICH;
6) ¢ a30TUCTOM KKCI0TOM 00pa3yeT C-HUTPO30COEAMHEHUE,
7) ¢ a30TUCTOM KUCIOTOM 00pa3yeT Colb AUA30OHMUS;

8) He nposiBiisieT N—H-KHUCIOTHBIX CBOMCTB;

9) naéT NOMOKUTENBHYO N30HUTPUIIBLHYIO MPOOYy.

OrtBeT:

YACTD C. 3ananust ¢ pa3BEpPHYTHIM OTBETOM.

s sanucu omeemog k 3a0anuio smoti yacmu (C1-C3) ucnoaw3yiime oaamx
omeemoes No2. Omeemul 3anucei8aiime 4emxo u pazoopyuso.

C1. Pacnonosxure COEAUHEHUS KOKIOTO PAIa B MOPSAAKE YMEHBIICHUS UX
OCHOBHBIX CBOMCTB (YUUTBIBANTE TOJIBKO AJICKTPOHHBIN (HaKTOP):
a) STWIAMHWH, TUATUIAMHH, TPUSTUIAMHAH, aMMHUAK, AaHWJIWH;
0) anwuH, N,N-TUMETUIIAHWINH, 1-MECTUIAHUIINH, #-HUTPOAHUIIVH, M-
HUTPOAHWINH, O-HUTPOAHWUJIUH.

C2. IIpeanoxxurte CXeMbl CHHTE3A YKA3aHHBIX HIXKE a30COCTMHEHUI HCXO0Is U3
OeH3071a 1 T00BIX HEOOXOAUMBIX ATM(PATHUECKAX U HEOPraHUYECKUX
COCIMHECHUI:

a) 2-kapOokcu-4'-N,N-1IMMeTHIaMUHOa300€H301;
0) 4-ruapokcu-4'-cynbpoazo0eH30II.
YKaKUTE yCIIOBUS PEAKLIUMA.

C4. Ucnonb3yst peakuuio JMa30THPOBAHMS, OCYLIECCTBUTE CAEAYOLUINE CHHTE3HI:
a) M-HUTPOAHWIIUH —> M-HUTPOOEH30HAs KUCIIOTA,
0) 0eH301 —> M-HUTPO(DEHO.

IIpomexyToyHas aTTeCTALUA

Bonpochk! 1151 IOATOTOBKH K 3K3aMeHY 110 JUCHHILIHHE
«Oprannveckast XuMus»
YACTB I

1. Crpoenue opraHuueckux coefauHeHuit. CTpykTypHbie Gopmyinbl. ['omosorus.
HM3omepust.  [IpuHUMIIBI  HOMEHKJIATYPBl  OPraHUYECKUX  COCAMHECHMIA
(paumoHanpHas U cucremarnyeckas Homenknarypa UIOITAK). CrapmmHCTBO
3aMECTUTEIIEH.

2. Crepeonsomepus. OnTudecKas akTHBHOCTh M OMTUYECKUAE M30MEPHI, MX YHCIIO.




[Tpoekumonnbie popmynsl. D- u L-psasl. R, S-HoMeHKnaTypa.

3. Tunbl XUMHUYECKO# CBSI3W, THIBI THOPUAM3AIMKM OpOUTAJICH aToMa yriepoa.
ONEKTPOOTPUIATENLHOCTh ATOMOB, IOJISIPU3ALUS U MTOJISIPU3YEMOCTD CBA3EHA.

4, UnnykTtuBHBIA W Me3oMepHbid 3ddektol. Crepxconpsbkenue. [loHstue o
IPOCTPAHCTBEHHBIX (CTEPUYECKUX ) FPPEKTaX.

5. Knaccuukanuss  peareHToB —  JJIEKTPO(UIIBbHBIE,  HYKICOPUIBHBIE,
panuKabHble. TUIIBI U YCTOMYMBOCTE CBOOOAHBIX PAAUKAIOB (JIKWJI-, BAHWII-,
anmun-, peHu-, OEH3uI- U Jp. )

6. Knaccudukanus peakiyii mo Ty MPUCOCTUHEHNS, OTIICTIIICHUS, 3aMEIICHUS,
N0 CTaIUHHOCTH, MO MEXaHU3MY (FETEPOIMTUYECCKUE — JJIEKTPOPUIIBHBIE U
HYKJICO(UIIBHBIE, TOMOJIMTHYECKUE). [IOHATHE O MEPEXOJHOM COCTOSIHUM H
MEXAHU3ME PEAKIIUH.

7. T'omonornueckuii psin ankanos. [Ipupoga C—H u C—C o-cBszeit. Kondopmaruu
ankanos. @opmyiisel HeromeHa.

8. Peaxumonnas crnocooHocth C-H-cBsseit B ankanax. llenmHeie ¢BOOOIHO-
panvKanbHBIE  pEaKkUMH, WX  3aKOHOMEPHOCTH. [ 'aJOreHUpOBaHUE,
CyJb(HOXIOPUPOBAHNE, HUTPOBAHKE, OKUCIIEHNE. KPEKUHT YIIIEBOIOPOAOB.

9. OOmmme MeTOo bl CHHTE3a AJTKAHOB.

10.1{uknoankansl. Tumbel. Homenkmarypa. CrpoeHue 1mkiorekcana. Teopus
HanpsbkeHus baiiepa. XuMuueckne CBONHCTBA HUKIOATKAHOB B 3aBUCUMOCTH OT
BEJIMUMHBI [IUKJIA.

11.MeTonbl CHHTE3a UMKIOAJIKAHOB (C TMOMOUIBIO JUTaJIOr€HIPOU3BOIHBIX,
KapOEHOB, TUCHOB, APEHOB U JIp.)

12.T1pupona JIBOMHOM CBS3H. AJIKEHBI. [uc-, mpanc-uzomepus,
E, Z-HoMeHKIarypa.

13.[TonmyyueHne aNKeHOB U3 AIKAHOB, CIIUPTOB, TAJIOTeHATKAHOB. [ IpaBuiio 3aiitena.

14. XuMuueckre CBOMCTBA aIkeHOB. Peakiiuu 31eKTpoPUILHOIO MPUCOCIMHEHUSI.
[Tonsitie 0 m-xKomIuiekcax. [IpucoeIMHEHNE TAIOTEHOB K aJIKEHAM, MEXAHHU3M
peakumu. ['maporanoreHupoBanue. [lpaBuno MapkoBHUKOBA © €TI0
COBpeMEHHOE 00OCHOBaHME. [IpucoenuHeHre OpOMMCTOrO BOAOPOAA IO
paMKaTbHOMY MEXAHHU3MY. [ HITOrajoreHUpPOBAHUE.

15.0kucnenne  ankeHoB. Peakums  Barnepa, IlpunexkaeBa.  O30HOIM3.
Karamutueckoe ruapupoBanne ankeHoB. [Ipasuno JleGeaena.

16.CBOOOAHO-paIVKaTIbHAT W WOHHAS MOJMMEPU3AIUS AIKEHOB W JTUCHOB
(MONMATUIEH,  MOJWUOPONWICH,  TNOJUBUHWIXJIOPUA,  HATypPaIbHbIA W
CUHTETUYECKUI KaydyKH ).

17.Peakiii 1O  aJUIMJIBHOMY  TOJIOKCHHUIO.  AJUITMIIBHOE — XJIOPUPOBAHUE
(OpomupoBaHue) W OKUCIeHUE. Jlemokaau3aius 53JEKTpOHA B  aJUTAJILHOM
panukare.



18.[Tpupoaa TpoitHO# CBsi3M W 3HEprus e¢ oOpazoBanus. CUHTE3 alETHIICHA.
MeToapl CUHTE3a aJIKUHOB.

19.Peakium NOJIBHKHOTO BOJOPOAA alCTUIICHA. AUETUIICHUTIBL,
MAarHMHOPraHu4eCKre MPOU3BOIHBIC ALECTUIICHA.

20.Peaknu TPUCOCAWHECHUS K ajKWHAM. [ waparamus ankuHOB (peaKifus
KyuepoBa), mprcoeaHEHHE COUPTOB, LIMAHMCTOrO BoAopona. KoHaeHcauwms
alleTUJIEHA C KETOHAMU U anbjaeruaamu (peakuus ®aBopckoro, peakuus Penme).

21.]1u-, Tpu-, TeTpamepu3sanus arerwicHa. CHHTe3 BUHWIAICTHIICHA, OEH3071a.

22.Tunel nueHoB. [lomydyeHHE COMPSDKEHHBIX TUCHOB. [IpOMBINUICHHBIE METO/bI
NOJIyYCHUS JUBUHWIA W W300peHa: mo JlebeneBy, Ha OCHOBE alleTHJICHA,
JAETUAPAPOBaHUEM OyTaHa U U30MPEHA.

23.CBoiicTBa CONPSUDKCHHBIX JTUCHOB. T,M-CONMpsbkeHue. Peakmum 14- u 1.2-
NPUCOEAMHEHUS (THAPUPOBAHKE, MPUCOEAMHEHNE OpOoMa, TAJIOT€HBOAOPOIOB).
Jlumepuzanms: OUEHOBBIA cuHTE3 (peakums Junbca-Anbaepa). JueHbl u
JUEHO(PUITHI.

24, AnyeHbl, CTPOCHHE W CBOUCTBA.

25.Apomarnueckue coenuHeHus. CtpoeHue OeHzona. [loHsATHE apoOMATUYHOCTH
(npaBwiio Xtokkens). OcoOOEHHOCTH U30MEpUU B psily OceH3o1a. HoMeHkaTypa.

26.CpoiicTBa apOMaTHUYECKUX YTJIEBOJOPOAOB. Peakmuu  3iekTpoGuiIbHOTO
3aMEIICHUS (MEXAHU3M, PEAreHThI, YCIOBHS, KaTaIu3aTOpPhI).

27.11paBuna opueHTAIMM B OCH30JBHOM SIPE B PEAKIHUSX HICKTPOPUIBHOTO
3aMeIIeHUsl. BrusHuEe 3NEKTPOHOJOHOPHBIX M 3JEKTPOHOAKLENTOPHBIX
samecturenici. Opuentantsl [ u 11 pona. CornacoBaHHas ¥ HECOTJIACOBAHHAS
OpUEHTALHSI.

28.YcnoBusi TaJOrCHUPOBAHUS TOMOJIOTOB O€H30J1a B SApPO W OOKOBYHO IIEMb.
["asmorensl kak opueHTaHThl | pona. CTpoeHHE M CBOMCTBA FAJTOTEHITPOU3BOIHBIX
apoOMaTHUYECKOrO Psijia.

29.HutpoBanue O¢H3071a, aTKAIOEH30JI0B, TaJI0reHOCH3010B. HUTpYyFOIIHe areHTHI.
OpuenTtanus. HutpoBanue romosoroB 6eH3051a B OOKOBYIO 1IEMb,

30.CynndupoBanme apoMaTHuecknx coenuHenuit. Cyab(UpyOre areHTHI.

31.Peaknust aNKuIMpOBaHMs apMAaTHUECKUX coeauHeHuii mo dpuaento-Kpadrey.
MexanuzMm. Ankunupyroniie areHtbl.  [loOounble mpounecchl.  Peaknus
AlETUJIMPOBAHUS aPOMATHYECKUX coeaquHenmit mo Opuaento-Kpadrey.

32.Peakniuu  OcH30J1a, TPUBOMAIIME K HEAPOMATUYCCKUM  COCMHEHHSIM:
THAPUPOBAHUE, OKACIICHHUE, TOJYUYEHUE TEKCAXIOPLMKIOreKCaHa.

33.Coenunenus psna qudenuna. MeToabl mojydeHus, HOMEHKIIaTypa, CBOMCTRA.

34. Tpupenunmeran. [TomyueHue, cTpoeHne, cBoiicTBa. Kpacurenu TpudeHnIMe-
TaHOBOTO psaa. Genondraneun. [lonyueHue, cBoiicTBa.



35.KoHaeHCHpoBaHHBIE apoMaTHyecKue coenuHeHus. HadTaamH. AHTpareH.
OenanTpeH. CTpoeHME M XUMUYECKHME cBoicTBa. [IpaBuima opueHTauMu B
peAKIUAX AMEKTPO(UIBHOTO 3aMEIIEHUS B HAPTATMHE.

36.MeToBI TOTyUCHHST APOMATHUECKIX COCTUHECHUI.

37.TanoreHnpon3BOIHBIE  YTIIEBOIOPOJIOB M METO/ABI WX TMOJIydeHHs. Peakimm
00OMEHa TaJlOT€HOB B AJIKAJTAJOTEHUAAX.

38.Peakimu  HYyKJICOPWIIBHOTO 3aMEIICHUS B alkWiarajoreHugax. OoOmmwe
3aKOHOMEPHOCTH MeXaHu3MOB Syl m Sn2. Crepeoxumus. BimsiHue CTPYKTYpPBI
cyOcTpata Ha CKOPOCTh M MEXaHWU3M HYKJICO(PHUIBHOTO  3aMEUICHUS.
KapOGoHneBbIE MOHBI U BIIMSIHUE 3aMECTHTENEN HA UX YCTOMYMBOCTh. Paznuums
B JIETKOCTH 3aMEIIEHUS TaJJOTEHOB B TAJIOUIHBIX ATKWIIAX, AJUTWIAX U BUHWIIAX.
BrnusHue akTMBHOCTM HyKIeo(Qwia, NPUPOABl 3aMEIIAEMONW TPyNIbel |
pPacTBOPUTETS.

39.KoHKypeHIIMS ~ peaknuii  3aMeIleHWss W JJIMMHHHAPOBaHUS.  Peakiuu
MOHOMOJIEKYJISIPHOTO U OUMOJIEKYJISIPHOTO 3-3JIMMAUHAPOBAHMSI.

40.B3aumMoIeiicTBIE aTKUITAIOTeHIIOB ¢ MeTayiamMu. Cuntes Bropiia. [Tonydenue
MarHUHOPraHNYECKUX COCTUHEHNN, X CTPOCHUE U CBOMCTBA.

41.Couptel.  Knaccudukanums, HoMmeHkarypa. KHCIOTHOCTb, OCHOBHOCTb.
AJIKOTOJIATHI.

42 .HykneopwibHOE 3aMEUICHWE THAPOKCHIA B TNEPBUYHBIX, BTOPUYHBIX,
TPETUYHBIX CIIMPTAX HA TAJIOTEH-, AMAHOTPYIIITY U JP.

43.Bzaumojeiicteue  cnuproB ¢ kuciaoramu.  OOpasoBaHue  3(PUpOB.
Orepuduranus.

44, ]JleruapaTaiysi ClIAPTOB. YCIIOBUS, MEXaHNU3M, TOOOYHBIE MPOTICCCHI.

45.HenpenenbHuble COMPTHl. BUHWIOBBIE COUPTHL: YCTOWYMBOCTH. [lpaBusio
DIITEKOBA-DPIICHMEREpA.

46.MeToIbl TOy4EHHS CTUPTOB.

47 .CpoiicTBa aJIKaHAUOJIOB. 1,2-3TUJICHIIMKOJIb. OJYUYEHHUE, CBOMCTRA.

48.1 muniepun. [Tonmyyenue, CBOWCTBA, MPUMEHEHHE.

49.DeHonpl. HomeHkmaTypa, CTPOCGHHE, METOABI IOJNYYCHHUS, XHMHYCCKHE
CBOICTBA (KHCITIOTHOCTh U OCHOBHOCTH B CPABHEHHH CO CIIUPTAMM;, PEAKLIUAU C
y4acTUEM THAPOKCWIIA, PEAaKIMA B apPOMATUYECKOE SAPO, OCOOCHHOCTH
OKHUCJIEHUS] 1 BOCCTAHOBJICHUS (PEHOJIOB).

50.ITpocteie adupsl. Knaccudukanus, Homenknarypa. CuHTe3 1o BHIIbSHCOHY H C
NOMOUIBK CEPHOM KUCIIOTHI M3 COUPTOB. CUHTE3 BUHWIOBBIX 3(DUPOB.

51.XumMuueckue CcBoiicTBa MPOCThIX 2(GuUpoB. OCHOBHOCTH, pacCHICIICHUE,
oOpa3oBaHue ruAponepekucei. JIMaTUIoBBIN 3up.

52./Tnokcan. Okcua 3TUIIEHA, IOyYEeHNE U CBOMCTBA.



YACTh I

1. Tunsl kapOoHWIBHBIX coenuHeHuii. Homenknarypa. CtpoeHne KapOOHUIbHOM
I'PYMIIBL, €€ MOJIIPHOCTD U MOJSPU3YEMOCTb, JIEKTPOHHBIE 3PPEKTHI.

2. Peaxnuu HyKJI€O(pUIBHOTO PUCOSTUHEHUS K aJIbACTHIAM U KeToHaM. OTauuust
JIBJICTHIOB M KETOHOB M0 PEAKLMOHHOW crmocoOHOCTH. Peakuuu ¢ BOIOI,
CIUPTaMU, IHAHUCTHIM BOJOPOIOM, OUCYIB(UTOM HATPHSI.

3. BzaumojeilcTBus ~ albIeTUAOB M KETOHOB C aMMHAKOM, aMHWHAMM,
IT'MAPOKCHJIAMUHAMY, TUAPa3uHaMU. OKCUMBIL, THAPA30HbI, (PCHUITHAPA3OHBI.

4, Peakuuu aqbJeTUA0B U KETOHOB C METAJIOOPraHUYECKUMHU COCTUHEHUSIMU.

5. BoccraHoBiieHHE QNbJETUIOB W KETOHOB [0 YIJIEBOAOPOAOB (peaKiius
Kwxnepa-Bonbga, Kiiemencena) u 1o cnupros. Peakums Tuinenko. Oxkucnenue
aJIbJICTHIOB 10 KUCIOT. KauecTBeHHAs peakius Ha aabACTUABL.

6. ANbJONBEHO-KPOTOHOBAs KOHJCHcCAMs. MeTuieHoBas #  KapOOHWIbHAsS
KOMITOHEHTHI. /[pyrue TUIbl KOHACHCAUUH KapOOHUIIBHBIX COCTMHEHUH.

/. HenpenenvHble ambAervabl W KETOHBL [lpucoeauHeHne HyKI€OQUIbHBIX
pearcHTOB  (OuCynb(uTa HATPUs, MArHUHOPraHMYECKUX COCAWHEHUN ).
OxucaeHre W BOCCTAHOBJIEHHE HEMPEICIBHBIX AbIACTUAOB M KETOHOB (C
COXPAHECHUEM STWJICHOBOW CBA3M WM KapOOHWIBHOH Tpymibl). KpoTOHOBBIN
anbaerna. Ero xumMmmu4eckue CBONCTBA.

8. Apomarmueckue ambaeruabl. OCOOCHHOCTH CTPOCHUS. XUMUYECKUE CBOWCTBA.
Peaknus Kannunuapo, konacHcanus ¢ (penonamu, OEH30MHOBAsi KOHIEHCALMSI.

9. CaoiicTBa )KHPHOAPOMATHUYECKUX KETOHOB. AJThJI0JIEHO-KPOTOHOBASI KOHIEHCA-
ust. OKCUMBL — CTEPEOXUMHSI, IEPErpynnupoBka bekmana.

10.MeTonpl CUHTE3a aibJETHIOB M KETOHOB (M3 CHOUPTOB, HEMPEACTBHBIX
coeauHeHnid, o Ky4epoBy ¢ MOMOIIBKO MarHMHOPraHWYeCKUX COCIMHEHUHA ).
dopmanpaerua. AUETOH.

11.XunoHsl. CTpoeHUE, MOJYyUECHUE, XUMUIECKUE CBOMCTBA, MPUMEHEHHUE.

12.01H00CHOBHBIE KapOOHOBBIE KHMCHOTHL. Tumbl. Homenkmarypa. CrpoeHue
KapOOKCHIIbHOM rpynmbl. KucmotHocTs. BiusHue 3amecTuTeneii Ha KOHCTAHTHI
JUCCOLALIVH.

13.XuMHUeCcKre CBOMCTBA HACHIIIEHHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
Peakiuu ¢ ocHOBaHMSIMU, HYKJI€O pustamMu. STepudukanus.

14.TIpou3BoHbIE KAPOOHOBBIX KUCIIOT (AHTUAPUAbI, FAJIOT€HAHTUAPUIbI, aMUJbI,
cinoxHbie 3gupsl, conu). Ctpoenue. Homenknarypa. [lonyuenne. Xumudeckue
CBOIiCcTBa, B3aumonpespaweHus. [leperpynnupoBka amuaos no ['opmany.

15.HenpenenbHble MOHOKApOOHOBBIE KHCJIOTHL. XHMHUYECKHE CBOMCTBa «, [3-
HENPEICNIBHBIX ~ KUCJIOT (aKpuioBas, MeTakpwioBasd). [lonmumepusanms.
[TonuMepHbIE MaTepraIbl HA KX OCHOBE.

16.MeTonbl CHHTE3a TPENEIBHBIX W HENPEACTbHBIX KapOOHOBBIX KHCIOT (M3



YIAEBOAOPOAOB, TAJIOTCHITPOU3BOIHBIX, CIUPTOB, KAPOOHWIIBHBIX COEANHEHUI
U ap.)

17.JlukapOoHOBbIE KUCTAOTHL. OCOOCHHOCTH CTPOEHUS U XMMUUYECKHE CBOMCTRA.

18.MarnonoBast kuciotra. SIHTapHas kuciaoTa. ManoHoBeid 3¢up. [lonyuenwue,
CTPOEHHE, XMMHUECKHAE CBOMCTBA, CHHTE3bI C MOMOIIBI0 MATIOHOBOTO 3(upa.

19.OKCOKHMCIIOTHI, alleTOYKCyCHAasi KUCI0Ta. ANETOYKCYCHBIH 3¢up. KeTtonHoe M
KHCIIOTHOE pacuieryieHre. CHHTE3BI C MOMOILBIO all€TOYKCYCHOTO 3(upa.

20.I'uaApOKCUKUCITOTH (MOJIOYHAs, BUHHAS ¥ Jp.) Crepeoxumus. XUMHUUECKHE
CBOWCTBA.

21.ApomMaTHuecKkiue KapOOHOBBIE KHCIIOTHI (O€H30MHAsA, cajaumuiaoBas W Jp.)
MeTonbl CHHTE3a, TOAYUYEHUE MPOU3BOIHBIX, XUMAYECKUE CBOMCTBA. ACIUPHH.

22 .DraneBbie kucnoTH ((ranesas, tepedraneBas u Ap.) draneBwiit aHTUAPHL,
¢ramumun.  KonaeHcauuss — graneBoro  aHruapuaa ¢ (PEHOJIOM.
[TonuaTUNEHTEPEPTATIATHL.

23.YrneBonel. MoHocaxapuabl. CrepeoxuMus. D u L-psabl, SHAHTHOMEPHI,
IUCTEPEOMEPBI,  3MUMEPBI, aHOMeEpbl. Konbuaro-LenHass TayTOMETPHSI.
[TpoeKIIMOHHBIE U NEPCIEKTUBHBIE (POPMYJIBI, HOMEHKIATYPA. [ JIMKO3MAHBIHA
THAPOKCHIL

24 .MoHO03bl. XMMHUYECKHE CBOMCTBA alb/I03 H KETO3 (PeaKIMy M0 KapOOHHMIILHOM
rpynne, Mo TUAPOKCHIBHBIM TIpynnaM, NIMKO3WAHAs CBs3b). B3auMHbIE
NPEBPALICHUS ATTbA03 U KETO3.

25.]lucaxapuabl JBYX THIIOB — BOCCTAHABIMBAIONINE W HE BOCCTAHABJIMBAIOIINE,
Crpoenue, CBOWCTBA.

26.TTomucaxapuapl. CTpoeHHE KpaxMayia W IEeJUTIOJ03bl. XUMHUYECKUE CBOMCTBA.
O¢upsl kieT4aTku. MICKyCCTBEHHBIC BOJIOKHA: BUCKO32, allETATHOE BOJIOKHO.

27 .HutpocoeauHeHuss anmuaTHUYECKOT0 M apoMaTHUeCKOro psaaoB. CTpocHwHe.
XuMHUYeCcKre CBOMCTBA. Allu-(hopMa HUTPOCOECTUHEHU .

28.BoccraHoBiieHHE HUTPOCOSAMHEHWM B HEUTPATbHOMN, MICIOYHOM, KHCIIOH
cpenax.

29.Metonel monydeHus: anu(paTHYeCKUX W apOMATHYCCKUX HHUTPOCOCAMHEHUH.
HuTtpyroue areHTsl.

30.Amunel.  Knaccudukarusi. Homenknarypa. CTpoeHWe  aMHUHOTPYIIIHI,
ANeKTpOHHBIE  A3(P(deKkThl. OCHOBHOCTH ~ AMWHOB,  BIIMSIHUE  MPUPOJIBI
3aMECTUTEIIEN.

31.Peaknuu  anKWJIMPOBAHUS aMWHOB.  YCJOBHS, PEAarcHTH, MPOIYKTHI.
PeaknrionHas cnocoOHOCTB.

32.Peakiuy anuIMPOBaHUS aMHHOB. AIMJIMPYIOIUe peareHTrl. [1poda ['mHcOepra
HA MIEPBAYHBIC, BTOPUYHBIE U TPETUYHBIC AMHHBI.

33.Peakiun  aMHUHOB C ajpaerugamMu W keroHamu. OcHoBanmsa [Iludda



(QUTbIMIMUHBI ).

34.Peakiuun amuHOB ¢ kuciaotamu. Cynb(QupoBaHWE apoOMATUYECKUX AMUHOB.
3ammra aMMHOTPYIIIIBI.

35.Peaknisi aMWHOB ¢ Q30THUCTOM KHUCIOTOW (pa3iuuusi MEXKTY TEePBUUHBIMHU,
BTOPUYHBIMU U TPETUYHBIMU AMUHAMH ).

36.Conu nuazonus. [lonaydeHue, CTpOCHUE, YCTOMIMBOCTE. XMMUYECKUAE CBOWCTRA.
Jlnazoruaparel, IMa30TaTHI.

37.Peakniu  3aMEIICHUS WA30TPYNNBI B ApPOMATHUYECKUX COJSIX JIMA30HUS
(peakumu C BBIICICHUEM a30Ta).

38.Peakmust a3ocodeTaHus KakK AIEKTPOPHUIBHOE 3aMEUICHUE B apoMaTHYeCKOM
aape.  YCIOBHs, PpEarcHThl, MNPOAYKTHL.  A30kpacutenu. [losyueHue
METHJICHOBOTO OPAH>KEBOT0, KOHTO KPACHOTO.

39.Meroapl  MONYYEHUS ~ TEPBUYHBIX  AMWHOB W3  HUTPOCOCTUHEHUIHA,
TATOrEHITPOU3BOIHBIX, CHMPTOB, aMUAOB KHCIOT M Ap. lleperpynnupoBka
['odmana.

40.MeToabl TOYYEHUS] BTOPUYHBIX U TPETUIHBIX aMUHOB.

41.Cynb(pOKUCIOTHI U UX MPOU3BOAHBIC (COJU, XJIOPAHTUAPHUIBI, aMUIbI, S(UPBI).
Homenknarypa, cTpoeHue, CBOMCTBA, MOy YCHHE.

42 . AmuHOKMCTOTHL (0, P, 7v-). HoMmeHkmaTypa, CTpoeHHE, XapakTepHCTUKa
XAMHUYECKUX CBOUCTB. [lomyyenue.

43.beranHO0Opa3HOE CTPOCHUE (-aMUHOKUCIIOT. WoOHHBIE (GOPMBI B BOJHBIX
pacTBopax. OnTHYecKas H30OMEPHs. XWUMUYECKUE PEAKIMA IO AMHUHO- H
KapOOKCHIbHOM rpynnam. [ToHsATHE O CTPOCHUH U CUHTE3€ MENTUIOB U OEJIKOB.

44, Apomarnueckue rerepolukiibl. Tunsl. CTpoeHue, 31eKTpoHHbIe Y dekTh (B
CPaBHEHUU C OCH30JI0M ).

45.1TaTn4neHHble apOMAaTHUYECKUE TETEPOLMKIIBI C OJHUM TeTepoaroMoM ((ypaH,
tuoeH, nuppos). CTpoeHHe. XUMUYECKHE CBOHCTBA (B CpPaBHEHUM C
Oenzomnom). [lonyuenue.

46.11lecTUUsICHHBIE APOMATHUYECKUE TETEPOIMKIILI C OJHUM TEeTEPOATOMOM.
[Tnpumama. CtpoeHue. Peakumm >neKkTpoPUAbHOrO 3aMemeHus: (HUTPOBAHUE,
OpomupoBaHue, Cynb(pupoBaHue). Peaknuun HYKICOQUIBHOTO 3aMelieHus (C
aMUJIOM HATpPHUs, C THAPOOKHUCHIO HATPus, ¢ (peHWIUTHEM ). Peakuyu no aromy
a30Ta (C KACIOTaMH, C AIKWITAIONCHUIaMU U JIp. )

47 Ilypun, nupuMmuauH. CTpoeHHE. [ €TepOLMKINYECKAE OCHOBAaHUS B COCTaBE
HYKJICMHOBBIX Kuca0T. Hykneo3uapl, Hykneotuasl. [[peacraBneHus 0 CTpocHUM
HYKJICHHOBBIX KHCJIOT.



Makert PK3aMeHAITHOHHOT0 ONJIETA MO JUCIHILIHHE
«Oprannyeckasi XumMmsD»

1. Hanummre ypaBHEHHS peakumidi MEXAy CICAYIOMMMUA COCIUHCHUSMU B
YKa3aHHBIX YCITOBUSX:
a) N30MACIISIHBIN aJIbACTU U (PEHUIITHIPA3UH B KUCJION CPENE;
0) mponaHaib U METHUJISTUIIKETOH B IPUCYTCTBUH LIEJIOYH;
B) KOHJCHCALIMsI STUJIALIETATA B MPUCYTCTBHM THIIaTa HATPUS,
I') HarpeBaHue OyTaHaMKAa B MPUCYTCTBUM MEeHTaokcuaa pocopa;
1) KOpAYHask KUCJIOTa U OpOMOBOJIOPO/I;
¢) HarpeBaHue (t~1500C) 2-ruapokcuOyTaHOBOM KUCIIOTHI,
’K) HArPEBAHME MTUPOBUHOTPAIHOMN KUCIIOTHI ¢ pa30aBIeHHON CEPHOI KUCIIOTOI;
3) a,D-ranakronupanosa ¢ HOA3TaHOM M KUCIOTHBIN TMAPOJIN3 00Pa3yroIIErocs
COCIUHEHHS,
1) IUMETUIISTUIIAMUH U CEPHAsl KACTIOTA,
K) OpoMuUJ 0-TONWIIIMA30HKS U HOIW KAJIHSI.
HazoBute Bce oOpasyrommecs COeIMHEHUS.

2. Hanummre ypaBHEHUs peakuuii NOIyYEHUS CIIEYOLMX COCIMHEHUM!

a) AallEeTOH MUPOJIM30M COJIM COOTBETCTBYIOLIECH KapOOHOBOM KUCIIOTHI,

0) wW3oMacisHas KMCJIOTa U3 MaJIOHOBOTO A(upa;

B) D-kcuioza uz D-uno3sr;

r) TOponujiaMuH u3 1-Opommponana,;

1) 4-ruaApOKCH-3-METOKCH-4'-HUTP0a300€H301 U3 COOTBETCTBYIOUINX MA30- U
a30COCTaBJISOLIMUX.

VYKaKuTe yCIOBUS BCEX MPEBPAILICHUH.

3. OcylnecTBUTE MPEBpaAIlCHU S, HA30BUTE BCE COCAMHEHUSI.

CH3—(":—CH2—CH3

| ——— J 0
TCH3CHZBr 3Clzl NaOH 5
H = LiAlH, G ~ CH,CH,NH, A+ CH3CH2CH2CL Na/C,HsOH o
KOH, to o
lc6H5sozc1 lCU, 200°C
CZHSOH 130.

“ P F



4. Peakumss AMA30THPOBAaHUs. YKOKUTE YCIOBHS PEAKUUHU, IWA30TUPYIOLINAEC

arcHThl. PacCMOTpUTE MEXaHU3M PEAKIIMU HA JTFOOOM KOHKPETHOM MTPUMEDE.

IlIka/ia oueHUBaHUS BHINOJHEHUSI HHIUKATOPOB

WHaukaTtop cyMTAETCs BBIMOIHEHHBIM, €CITU JIMOO BO BpPEMS TEKYILIEH, JIMOO
OPOMEKYTOUYHOM aTrTecTalMu CTYACHT HaOpal Kak MWHUMYM [OPOrOBOE
KOJIMYECTBO OAUIOB 3a T€ BHJbl AKTMBHOCTH, KOTOPBIE OTBEYAKOT 3a JAHHBIN
WHIUKATOP.

4-ii cemecTp

Texkymas arrecrauust

Texywmast arrecrauus lpomeskyTotinas
Ne | Hagukarop yi " arrecraunus (3a4er)
ITopor MaxkcuMyM ITopor MaxkcumyMm
1 |OIK-1.3 20 100 20 40
OlIK-2.1
OlIK-2.2
OlIK-6.1
5-ii cemecTp
IIpomexxkyTounas

Ne | Hagukarop arrecranms (3K3aMeH)
ITopor MaxkcuMyMm ITopor Maxkcumym
1 |OIK-1.3 20 60 20 40
OlIK-2.1
OIIK-2.2
OlIK-6.1
IIIkaJjia U1 KPpUTEPHH BbICTABJICHHS OLEHOK 32 IUCUMILINHY
[Mlkana ©W  KPUTEPUM  BBICTABICHHUS  OLUEHOK  «OTIMYHO»,  «XOPOLIOY,
«YJOBJICTBOPUTENBHO» W  «HEYAOBJIECTBOPUTEIBHO» ONUCAHBI B  JIOKAJILHON

HOPMATUBHOW JOKYMEHTAIlMM TBEPCKOrO TrOCYJapCTBEHHOIO YHUBEPCUTETA
(TTonockenne 0  peHUTHMHTOBOH  cucTeMe  00yueHus  CTyaeHToB  TBIY).
[TonoxxutenbHass OLEHKA MOXKET OBbITh BBICTABJIEHA TOJBKO B TOM ClIy4ae, €CJv
BBITIOJIHEHBI BCE UHANKATOPHI.









CrocoObl  M300pak€HUsI TMPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYN C
sp’-THOPHUIN30BAHHBIM  YITIEPOJOM: KJIMHOBUIHBIE IPOEKIUM, JECOMUIILHbIE
Kko3nel", mpoekumn Heromena. Kondopmanuun, kOHPOPMEPHI. 3acIOHCHHAs
(cun-niepuIIaHapHast ), 3aTOPMOKEHHAs (aHmu-NIEPUILIIAHAPHAS ), CKOIIEHHAS (2out-
) KoH(popManuu.

ACHUMMETPUYECKUNA aTOM yIiiepoja. XUPAIbHOCTh, YCIOBHS, HEOOXOIUMBIC
JUIS BO3HUKHOBEHMS XWpadbHOCTH. KoH(urypauus, oranyre OT KOH(POpPMALWH.
OnTuyeckas n30MepHsl, ONTHYECKAs] AKTHBHOCTh. JHAHTHOMEPBL. Panemarsl.

[Tpuaomn  R,S-HoMeHknarypel. OmnpeneneHue nopsaka CTapLIIMHCTBA
3aMECTUTENCH y xupaibHOro ueHtpa (mpaBwio Kana-Unronsma-Ilpenora).
AOcCoOmoTHAsET W OTHOCUTENBbHAs KOHUrypauuu. [IpoekuuoHHbie (HOPMYJIBI
(D. Gduep). Mx mocTpoeHue, npaBuiia MOJb30BAHMS UMHU (JJIE COEAVUHEHUWH C
OJIHAM aCUMMETPUYECKUM aroMoM yriepoja). CrocoObl pa3ieiaeHus paleMaroB.
CoenuMHEHUs ¢ ABYMs XUpaJIbHbIMU LeHTpamu. [loctpoenne npoekuuit dumiepa.
Jlnacrepeomepsl. Mezo-GpopMel. Ipumpo- 1 mpeo-HOMeHKNarypa. M3o0paxenue
MOJIEKYJIBI JAHHOTO COCIMHEHMSI C TIOMOILBIO Pa3JIMYHbIX TPOCKIMOHHBIX (POPMYJI.
[Tepexoa OT 0/IHOM MPOEKIIMOHHOMN (POPMYJIBI MOJIEKYJIBI K ApYToi. [Ipencrapienue
00 ONTHYECKON M30MEPUH COCTMHEHWI, HE COIEPKALIMX ACHMMETPHUYECKOrO aroMa
yriaepoaa.

['eomeTpuyeckas u3omMepusi COCANHEHUI C NBOMHOM CBA3BIO. [[uc-, mpawc-;
E-, Z- 1 cun-, anmu- HOMEHKJIaTypa.

Knaccuukanms  pearcHTOB M peaknmid.  DJAEKTPOHHBIE (D QeKTh

3amectutencii. (OCHOBHBIE TOJIO)KCHUST TEOPUM  CTPOCHMSI  OPraHMYECKUX
coenuHeHuid (A.M. ByTaepoB), SJEKTPOHHOW TEOPUU, OCHOBHBIC MMPUHIIMITBI
KBAHTOBOM OPraHUYECKON XUMHUH.

Tunel ruOpUAN3aNMY aTOMA YITIEPOIA B OPTaHUYECKUX COCTMHEHHSIX, TEOPUS
B3aMMHOIO OTTAJIKMBAHMs JJIEKTPOHHBIX opOuTaneil. o- u 7n-CBA3M aTOMOB
yraepoaa, PU3nYeCKNe XapaKTePUCTUKH CBS3EH: [UIMHA, BAICHTHBIC YIJIbI, SHEPTHS,
NOJIIPHOCT, MOJIIPU3YEMOCTh, JUMOJbHBIA MOMEHT, NOTCHUMAT WOHW3ALWH.

['oMOJIATHYECKUI U TETEPOIMTHYECKUNA pa3phIB CBA3H.

Knaccupukanms peareHTOB ¥ peakumid. [IpomMexyTOUHblE YacTULbI
(MHTEPMEANATHI). PaauKabl, KapOOKATHOHBI, KapOAHMOHBI, KApOCHBI, HATPCHBI,
apuHbl W Jp. OJECKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MPOMEKYTOUHBIX
4acTHIl. DJEKTPOHHbIE 3P(DEKTHl 3aMecTUTeNeH. MHAYKTUBHBIA U ME30MEPHBIN
3¢ dekTsl 1 crnocoOsl n300pakeHus 3THX 3P dexto. [Ipumepsl rpynn ¢ +1, —1, +M
u —M-3pPpekramu. DpdeKkT rUnepkoHBIOralMKA (CBEpXCONpsuKeHMs ). Biusaue

AIEKTPOHHBIX A(PQPEKTOB 3aMmecTuTeNicd Ha CTaOMJIBHOCTh M PEAKIIMOHHYIO
COCOOHOCTh OPraHUYECKUX COCTMHEHNI U MPOMEKYTOUYHBIX YaCTHII. P€30HaHCHBIE
CTPYKTYPbI, TpaBujia KX NOCTPOECHUSI.



Kucnorel u ocHoBanus (M. bpencren, I'. JIbtouc). ConpskeHHBIE KACIOTHI U

CONPSKEHHBIE OCHOBaHUA. KHCIIOTHO-OCHOBHEIE PABHOBECHS HA MIPUMEPE CIIUPTOB,
npocThIX 3(UPOB, KapOOHOBBIX KHUCIIOT, KETOHOB M amMuHOB. KoOHCTaHTa
KUCIOTHOCTH PKa, KOHCTaHTa OCHOBHOCTH pKyp. BIMsiHUE 3aMeCTUTEIIEN B MOJIEKYJIE
Ha KHCJIOTHOCTb M OCHOBHOCTH OPraHWYECKUX COCHUHEHUN. Teopus >KeCTKUX U
MSTKHX KHCJIOT U ocHOBaHuii (QKMKO).

2. YTIeBo10poabl

Ankanbl. ['OMONOTMYECKMIA PN, W30MEPUS W HOMEHKIATypa AJIKAHOB.
[TpupoaHbIE UCTOYHUKHY ANKAHOB. METOIbI CUHTE3A: TUAPUPOBAHUE HENPEAETBHBIX
VIJIEBOAOPOAOB, CHHTE3 4YEPe3 JIMTUHAMAIKAIIKYIIPATBL, JJEKTPOJIU3  COJICH
KapOOHOBBIX  KHCIIOT, BOCCTAHOBJICHHE KapOOHWIBHBIX COCOUHEHWH, U3
rajioreHaJikaHoB (peakiust Bropua, npotonu3 peaktuBoB [ punbspa). [Tpupoma C—
C n C—H cBszeii B ankanax. Konpopmanuum stana, nmponasa, OyTaHa W BBICHIMX
AJIKQHOB. DHEPreTudecKas auarpaMmma KOHQOPMAMOHHOTO COCTOSIHHSI MOJIEKYJIbI

aJIKaHa.

XWAMUYECKHE CBOMCTBA: pEaKUMM TaIOrCHUPOBAaHUS  (XJIOPUPOBAHUE,
OpoMupoBaHue,  HoaupoBaHue,  (TOPUPOBAHME).  DHEPreTHKA  LETHBIX
CBOOOTHOPAIMKATIBHBIX peakumii raJJOreHUPOBAHHS. Hutpoanue

(M.H. KoHoBasyioB),  cynbpoxjaopupoBaHue u  okucieHue. CeNeKTUBHOCTh
PAIUKAIBHBIX PEAaKUMiA M OTHOCHTEIBHAS CTAOWMIBHOCTh IKWIBHBIX PAIUKaJIOB.
TepMuyecKuii U KaTATUTHYECKAA KPEKUHT.

Lmknoankanel. Krnaccnukaumss anMUOMKIOB.  JHEPrusi  HANPSOHKEHHS
LMKIIOAJIKAHOB M €€ KOJMYECTBEHHAs OLICHKA HA OCHOBAHMM CPABHEHMS TEILIOT
00pa3oBaHusl W TEIUIOT CrOPAHUsSl LMKIOATKAHOB W COOTBETCTBYIOIIMX AJIKAHOB.
THUIBl HANPSDKEHUS B LMKIIOAIKAHAX W TIOAPA3JACIICHUE LIMKIIOB HA MAJIBIE, CPETHUAE
OUKIBl 1 MAaKpOLMKIIBL. CTPOCHME LMKIONPONAaHA, HMKIO00YTaHa, LUKJIONCHTAHA,
nukjorekcana. KoH(popManMoOHHBIA —aHANIM3 IUKIOTEKCcaHa. AKCUAJIbHBIE U
AKBAaTOPUAIIbHBIC CBSA3M B KOH(POPMALIMK "KPECTO" LIMKIIOTEKCaHa.

MeToapl cHMHTE3a LMKIIONPONAaHa, UUKIOOyTaHA M WX MPOHM3BOJHBIX.
OCOOEHHOCTH XUMHUYECKUX CBONCTB COCTMHEHUN C TPEXUICHHBIM LUKIOM. CHHTE3
COCIMHEHU psAJa LMKIIONIEHTaHA U UKJIOreKcaHa. CUHTE3 COEMHEHHIA CO CPEAHUM

1 OOJBIIAM Pa3MEPOM IUKIIA.

AnkeHbl. ['OMOJOrMYECKU psll, W30MEPUST W HOMEHKIIATypa aJIKEHOB.
['eomeTrpuueckas wu3oMepus (yuc-, mparwc- W I~ Z-Homenknarypa). [lpupona
JIBOMHON CBsi3u. MeTOoapl CUHTE3a: DJIMMUHUPOBAHWE TajOr€HOBOJOPOJA W3
ANKWITAJIOTCHUIOB,  BOJBI W3 COUPTOB,  JECTAJIOTCHUPOBAHUE  GulY-
aurajoreHagkaHoB.  Peakium  [opmana, Bwutthra, CcTepeoceneKkTUBHOE
BOCCTAHOBJICHUE AJIKMHOB.



XWMHYECKUE CBOWMCTBA AIKEHOB. P/l CTaOMIBHOCTH QJIKEHOB, BBIBEICHHBIN
Ha OCHOBE TEIUIOT TMAPUPOBAHUSA. ['€TEPOreHHOE M TOMOTEHHOE TMAPUPOBAHUE
AJIKCHOB.

OnektpodunbHoe npucoeamHenne (Ag). OOmiee NpeAaCcTaBICHUE O
MEXAaHU3ME pEaKUuil, T- W O-KOMIUIEKCH, OHMEBbIE WOHBL. (CTEpeo- u
pernoceniekTuBHOCTE.  IlpaBmiio  B.B. MapkoBHUKOBa,  WHIYKTUBHBIA |
Me30MEPHBIN 3((eKThl. ["anoreHupoBaHue: MEXaHU3M, cTepeoxumus. [Iponeccsr,
COITYTCTBYIOLIME Ag-peakuusm: COMNPSKEHHOE MPUCOCIMHEHUE.

['upporanorenupoBanue, ruaparanus. [ [pOMBIIIEHHBI METOA CHHTE3A 3TAHOJIA U
npornanona-2.  I'mapokcumepkypupoBanue. Permo- © - CTEPEOCENEKTUBHOE
OPUCOEAMHEHUE TUAPUIOB Oopa. Permocnenudpuyeckre THAPOOOPUPYIOIIHUE
peareHThl. [IpeBpameHue OOpPOPraHUYECKUX COCOUHEHWA B aJKaHbl, CIHPTHL
Oxucnenue ankeHoB A0 okcupanoB (H.A. [lpunexxaeB) u 10 amonos no Barnepy
(KMnOy) u Kpure (OsOy4). CTepeoxumusi TMHIAPOKCUIMPOBAHUS aTKEHOB. O30HOIN3
QJIKCHOB, OKHCJIWTEIBHOE M BOCCTAHOBUTEIIBHOE PACIICIUICHHE O30HUIOB.
HcuepnbiBaroniee OKUCIEHUE aJIKEHOB.

PajmkaneHble peaknuu: NpucoeIMHEHe OPOMUCTOrO BOAOPOIA MO Xapalry
(MexaHU3M AR) K aJIKEHAM W aJUTMJILHOE rajloreHupoBanue no Lurnepy.

KapbGensl — wyacTuibl ¢ JBYXKOOPAMHUPOBAHHBIM aTOMOM YIJIEPOAA.
MeTonbl TeHEpUpPOBaHUS KApOCHOB W JauramoreHkapOeHoB. [lpucoenyiHeHue
CUHIJIETHBIX W TPUIJIETHBIX KAPOEHOB K AJIKEHAM.

Ankaguensl. Tunbsl  aueHOB.  M30NMpOBaHHBIE, KYMYJMPOBAHHBIE W

CONPSDKEHHBIE TUEHBL. M30Meprs 1 HOMEHKIaTypa. Metoasl cunTesa 1,3-a1ueHoB:
NETUAPAPOBAHUE ankaHoOB, cuHTe3 DaBopckoro-Pemme, Kpocc-coyeTaHue Ha
METATIOKOMITJIEKCHBIX KaTaau3aropax.

Byraauen-1,3, ocobeHHOCTH CTpoeHUsl. XUMHUYECKUE CBOMCTBA 1,3-TMEHOB.
["asioreHpoBaHKEe U TUAPOrATOreHUPOBaHUE 1,3-1MEHOB. AJUTMIIBHBIN KaTHOH. 1,2-
u 1 A4-npucoenuHeHue, TEPMOAUHAMUYECKMA M KUHETUYECKUH  KOHTPOJIb.
ITonmumepusanus nueHOB. HaTypaibHBIM W CHHTETUYECKUH Kaydyku. Peaknus
Junbca-Anpepa ¢ QIKCHAMM M QJKAHAMM, CTEPEOXUMUS PEAKIUMU H €€
[IPUMEHEHUE B OPraHUYECKOM CUHTESE.

Anxusbl. ['omonorvueckuii psia, HOMEHKnarypa um usomepus. llpupona
TPOHON CBs3U. METOABI CMHTE3a AJKWHOB € MOMOILBI pEaKUUil OTIUEINIIEHHUS,
AIKAJIMPOBAHUS TEPMUHAIBHBIX aueTWIeHOB. [lonydyeHue aneruneHa nuposim3om
METaHa.

XWMHYECKUE CBOWCTBA AJKHWHOB. ONEKTPO(UIBHOE NPHCOEAMHEHHUE K
ankviHaMm. CpaBHECHME PEAKIMOHHOM CIMOCOOHOCTM AJIKWMHOB M AJIKEHOB.
["anorenrpoBanue, ruIPorajoreHupoBanue, ruaparanus ankuHos (M.I°. Kydepos),
NPUCOEAMHEHNE KapOOHOBBIX KUCIIOT. BOCCTAaHOBNIEHUE ATKWHOB 0 yuc- U Mpamc-



AJIKCHOB. ['mapoOOprpoBaHUE alKWHOB, CUHTE3 abACTUAOB U KeTOHOB. C—H-
KHUCJIOTHOCTh alETHJICHA. ALECTWICHHUIb HATpPHUs U Meau. MarHuiopraHu4ecKkue
npousBogHbie ankuHOB (KU Moumu): WX mMONy4YeHWE W HCIOJIIb30BAHKWE B
OPraHU4E€CKOM CHHTE3E.

KoHzmeHcanys TEPMUHAIBHBIX QJIKMHOB C KETOHAMU W QJIbJCTHAAMHU
(A.E. ®aBopckuii, B. Penme).

ApomaTnyeckue VIJIEBOOPOABI. Konyenyus ApOMAMUYHOCIU.
ApomatnyHocth. CtpoeHue Oenzona. dopmyna Kekyne. [lpaBumo Xrokkens.
ApOMATMYECKHE KATUOHBI WM AHWOHBI. KOHIECHCHPOBAHHBIE APOMATUYECKHE
yraeBoaopoAbl:  HadramuH, (ECHAHTPEH, AaHTpAllCH, a3yjJleH U  JAPYTHUeE.
['eTepOUUKIIMYECKAE TATA- M MECTUWICHHBIE APOMATUYECKUE COCIMHEHHUS
(mupposi, ¢ypaH, THODEH, NUPUIWH). AHTHAPOMATUYHOCTH HA MPUMEPE
HUKI00yTaagueHa, HMKIIONPOTICHAI-aHUOHA, KATUOHA [IUKIIONECHTAAUCHUATTHSI.

[TonyyeHne apoMaTUYECKUX YIVIEBOJAOPOJOB B IPOMBILIJIEHHOCTH —
KatauThuueckuii  pudopMuHr HedTH, mnepepaboTKa KOKCOBOTO ra3a H
KaMECHHOYTOJIbHOW CMOJbL. JlaboparopHble METOIBl CHUHTE3a: peakuus Bropua-
durThra M JIpPyrue pPeakuuu KpOCC-COYETAHMS, AJIKUJIMPOBAHUE AapPEHOB I10
Opunento-Kpadrcy, BOCCTAHOBICHUE KXUPHOAPOMATHUYECCKUX KETOHOB (Peakius
Kwxnepa-Bonbga, peakuusa KiiemmeHceHa), TpoTOau3 apujiMarHiiraioreHu 10B.

CaoiicTBa apeHoB. Karanutnueckoe ru APUPOBAHUE APEHOB, BOCCTAHOBIICHHUE
apeHoB no bépuy. Peaknum 3amelieHns BoAOPoaa B OOKOBOM LENMU aJIKMIIOEH30JI0B
Ha rajoreH. OKUCIIEHUE ATKUIIOEH30JI0B 10 KAPOOHOBBIX KHCIIOT.

Peakiy  3ieKTpOOWIBHOIO — 3aMEHICHHWS B aPOMATHYECKOM  DAY.
Knaccudukanus peakiuii apoMaTH4ecKoro 31eKTpouaIbHOT0 3aMmeeHus. Oomme
OPEICTABICHUAST O MEXAaHU3ME PEAKIMA, KMHETUYCCKUI M30TOMHBIA >PQPEKT B
peaKIMAX BIEKTPO(UIBHOTO 3aMEIICHUsT BOAOPOJAa B OEH30JIBHOM KOJIBLE.
[IpencraBnenne 0 m- M O-KOMIUIEKCax. CTPyKTypa NEPEXOAHOrO COCTOSHHSL.
ApPEHOHMEBBIE HWOHBI B PEaKUMIX SICKTPOPUIBHOrO 3amenicHus. BnusHue
OPUPOJIbI 3aMECTUTENS HA OPUEHTALIMIO M CKOPOCTh PEAKUMHU JICKTPOPUIBHOTO
3aMEMICHUS. OJNEKTPOHOAOHOPHBIE W JJIEKTPOHOAKLENITOPHBIE  3aAMECTUTEIIN.
CorylacoBaHHass W HECOIIACOBAHHAs OpPUEHTAUMs JABYX WA HECKOJIBKUX
3aMECTUTENICH B ApOMATUYECKOM KOJIBLIE.

Humposanue. Hutpyromue areHTtel. MeXaHW3M peakiid HUTPOBAHHUS.
HurtpoBanue OeH30/1a U €ro 3aMelleHHbIX. HuTpoBanue Hadranuna, Oudenuna u
Apyrux apeHoB. [lonydeHne noJMHUTPOCOC IUHEHUN.

l'anocenuposanue. 'anOreHUpYrOIMEe  areHThl. MexaHu3M  peakuuu

raJIOTEHUPOBAHUS APEHOB U UX MPOU3BOAHBIX.
Cynegpuposanue.  CynbQupyronme  areHTbl.  MeEXaHu3M  peakuuu.
KuHeTnueckuii 1 TEpMOJAMHAMUYECKII KOHTPOJIb B PEAKIMU CYJIb(UPOBAHUS HA



npuMepe HadrammHa. OOpaTtUMOCTh peakumu cyiabpupoBanus. [IpeBpaiucHus

CyAb(OrPYIIIIHI.
Anxkunuposanue aperos no @Ppuoenio-Kpagpmcey. ATKATUPYIOLIUE arcHTHI.
Mexann3m peakumu. [1o60ouHBIE TPOLECCHl — W30MEPU3ALNS ATKUIUPYIOIIETO

areHTa U KOHEYHBIX TPOAYKTOB. CHHTE3 NHApUII- U TPHAPUIIMETAHOB.

Ayunuposauue apenog no Dpuoeno-Kpagmcey. AUMTUPYOLIME Ar€HTHI
MexaHu3M peakuuu. PernoceneKTMBHOCTh aliInpoBaHus. GOpMUIUPOBAHUE TIO
I'atrepmany-Koxy 1 1pyrue poaACTBEHHBIE PEAKLIUH.

3. 'aIoreHnpon3BOIHBIE YITIEBOJAOPOIOB

Hzomepusi, HoMeHkatypa. CrocoObl TMONY4YEHUsT W3 CIHMPTOB, AJIKAHOB,
QIKEHOB,  3aMELICHMEM  aroMa  OAHOr0  TaJloTéHa  arOMOM  JIPYroro,
XJIOPMETUIIMPOBAHUE APEHOB.

Peakiyiy HyKI€0(QUIBHOTO 3aMEIIEHNs] Y HACBIICHHOTO aToMa yrjiepoja B
AIKWITAJIOTEHUAIaX KAK METOJI CO3/IaHUS CBS3U YIIIEPOA—YIJIEPOA, YIIEPOI—as3oT,
YIAEPOI—KHUCIOPOI, yIIepoa—cepa, yraepoa—adocdop (nojy4deHue
IKWITAJIOTCHA0B, CIOUPTOB, THOJIOB, MPOCTBIX 3(QUPOB, HHUTPOCOECAUHCHUH,
AMUHOB, HUTPWJIOB, CHOXHBIX 3QupoB u ap.) Krmaccupukanms MexaHW3MOB
peakuuii HykneopuibHOro 3ameineHusi. OCHOBHBIE XapakTepucTuku Sy1-, Sy2-
peakuuii. JHepreTuyecKuii TpoQuiib peakuui.

Peakiun Sy2-tna. KuHeTHKa, CTEPEOXMMHS, BaIbJACHOBCKOE OOpALICHHE.
[TonsiTre 0 HykIeOoPpUIbHOCTH. BimsHue NpUpoabl paauKaia U yXOISIIEH TPyIIbI

cyOcTpata, NpPUPOJL HYKICOPUIBLHOTO areHTa Ha CKOPOCTh Sn2-peakiuid.
[TpuHuun XKMKO.

Meton Mex(pazHOro MEpPeHoca M €ro MCMHOIb30BAHUE B OPraHUYECKOM
CHHTE3E.

Peakiun Syl-tunma. Kunertuka, ctepeoxumust, 3aBUCMMOCTh Sy 1-mporecca ot
OPUPOIBI PAIUKaAIA, YXOAAWEH rpynmel, pactBoputens. KapOokatnonsl, (GpakTopsl,
ONPEIEIAIOIINAE UX YCTONYNUBOCTD.

MeToabl NOTYYECHHUS TaJIOTEHATIKAHOB U3 AJIKAHOB, AJIKEHOB, CIIMPTOB.

Peakiyy  >avMUHWpOBaHWs.  Peakumum  3IIMMUHWPOBAaHUSA, O- H
B-anumuHupoBanue. Knaccudpukamms mexanuaMoB B-anumuHupoBanus: E1, E2 u
Elcb. Hanpaenenue osnumunmpoBanus. [lpaBuna 3aiineBa u  ['odmana.
CrepeoxuMusl SNMMHHUPOBAHMS: aHmu- SAUMUHUPOBAHUE. BrusHue mpupost
OCHOBaHUSI M YXOJSWICH TPYMIbl HA HampaBlicHUWE oTuleryieHus. KoHKypeHums
npoueccoB E2 u Sy2, E1 m Syl. Dakropel, BAMSAOIME HA 3TY KOHKYPEHLMIO.

Hcnonb3oBanue peakimii [->IMMUHUPOBAHMS B TaJIOTCHAJIKAHAX JJisi CUHTE3a
QJIKEHOB, JHMCHOB M AQJIKWHOB. BiusHue KOHQPOPMAIMOHHOTO TMOJOKECHUS



(YHKIMOHAIBHBIX TPYII B HUKIOATKAHAX HA WX PEAKUMOHHYIO CIOCOOHOCTH Ha
MPUMEPE PEAKLMIA 3aMELICHUS, OTILEIIIICHUS.

4. MeTamioopraHun4eCKue COCIMHCHUS

Jlutnii- W MarHuiopraHWyeckue COeIMHEeHus. MeToabl  CHHTE3a:
B3aMMOJCHCTBUE METAIIA C AJIKWII- UJTK apuiiranoreHugamu. CTpOeHUE PEaKTUBOB
I'puHbsapa, paBHOBECHE C OUAIKWIMArHueM. JIUTuii- W MarHuiHOpraHuYyeCcKue
COCAUHEHUA B CHHTE3€ YIVIEBOAOPOAOB, CIHUPTOB, AaJIBAECTUI0B, KETOHOB,
KapOOHOBBIX KHMCIOT. J(mankwi- v auapwikynparsl. [lonydeHne ¥ npUMEHEHUE
OTUX KOMIUIEKCHBIX COCIMHEHWN JUId CHHTE3a MPENENbHBIX YIJIEBOJOPOIOB,
JUEHOB, HECUMMETPHUYHBIX KETOHOB M B PEAKLMAX COMPSKEHHOTO MPUCOEINHEHUS
K 0,3-HEHACBIEHHBIM KapOOHUJIBHBIM COCTUHEHHSIM.

5. I'MApOKCUTIPOU3BOIHBIE YIJIEBOIOPOAOB
OnHoaToOMHBIE CIUPTHL. ["'OMOTIOrHUECKU psifl, KiaaccuuKalus, H30MEPHsI U

HOMEHKJIaTypa. MeTonbl MOJIyYCHHUs: U3 AJIKCHOB, KapOOHWJIBHBIX COEAVHCHUH,
TATOT€HAIKAHOB, CIOXKHBIX 3(QUPOB U KAPOOHOBBIX KUCIIOT.

CpoiictBa cnuptoB. CnupThl, Kak ciadbie O—H-kucnorel. CoupThl Kak
ocHOBaHus JIpronca. 3ameneHue r’MAPOKCAIIBHON TPyNbl B CIIAPTAX HA TAJIOreH
(Mo JEHCTBHEM TaJIOTCHOBOJOPOJOB, TaJlOreHUI0B (ocdopa, XJIOPUCTOTO
THoHMIA). Mexanuambl Snl, Sn2, W crepeoxumus 3amenicHus. Jleruaparanums
cnupToB. OKHUCICHUE MEPBUYHBIX CIMPTOB 10 ANBACTHAOB U KAPOOHOBBIX KUCIIOT,
BTOPUYHBIX CIUPTOB 0 KETOHOB. PEarcHThl OKUCJICHHS HA OCHOBE XPOMOBOTO
AQHTUIPUAIA W JUOKCHAA MapraHua. MexaHWu3M OKHMCIICHHS CHUPTOB XPOMOBBIM
AHTUPUJIOM.

JIByxaroMHbIe  cnupThl. Metoasl cuHTe3a. (CBOMCTBA: OKHCJICHUE,
arMpoBanue, aeruaparanus. OKUCIUTENbHOE pacuieruieHue 1,2-1u01oB (MogHas
KHCJIOTa, TETpaaleTar CBUHIA). [ [MHaKoNMHOBAs MEpPErpynnupoBKa.

deHonbl. MeToapl MONYYECHHS: IIETOYHOE MJIABICHHUE APEHCYIb(OHATOB,

3aMEILIECHUE TAIOTEHA HA TUAPOKCHIL, TUAPOJIN3 CONEH apeHanazoHus. KyMobHbIi
cnoco0 nojiydyeHus PeHosa B TPOMBIIUICHHOCTH.

CroiictBa (peHonoB. @enonbl kak O—H-kucnoTel. CpaBHEHHUE KHCIOTHOTO
xapaktepa ()EHOJOB U CIIAPTOB, BIUSHUE 3aMECTUTENICH HA KUCIOTHOCTh (PEHONIOB.
OOpazoBaHue MPOCTHIX U CIOKHBIX 3PUPOB (PeHONIOB. Peakumn 31K TpoPHIIBHOTO
3aMEILIEHUS B QpOMATHYECKOM Ipe (PEHOJOB. TAJIOTEHUPOBAHKE, CYJIb(UPOBAHHE,
HUTPOBAHUE, HUTPO3UPOBAHUE, COUECTAHUE C COJISIMU TMA30HUS, ATKUIMPOBAHUE U
apnupoBanue. KapbokcunupoBaHue (PEHOIATOB MIETOUHBIX MeTA/LUIOB 10 Konboe.
dopmumpoBanue (peHonoB mo Peitmepy-Tumany, MexaHusMm 00pa3oBaHuUst
camuuiaoBoro anpacruga. dopmunmpoBanue (eHonoB mo Buibcmaiiepy.



[leperpynmupoBka ammnoBeix 3¢upoB ¢enonos (JI. Knsiizen). Oxucnenue
(GeHoJIOB, B TOM UHCJI€ TPOCTPAHCTBEHHO 3arTpyAHEHHbIX. [loHsaTtue 00
ApPOKCWJIbHBIX pajuKasax.

6. [1pocTeie 3(pupsl

IIpocteie  3hupel. MeToapl  NOAYYEHUS:  peakuus  BuiibsaMcoHa,
AITKOKCUMEPKYPHPOBAHKE AJIKEHOB, MEKMOJIEKYJISIPHAS AETUAPATALUSl CIUPTOB.

CBolicTBa MPOCTHIX 3PUPOB: 0OPA30BAHNE OKCOHUEBBIX COJICH, PaCHICTIIEHUE
kucnotamu. ['maponepokcuapl. [lonyueHue u CBOHCTBA 0-raioreH3(prupos.

Kpayn-3¢upsl. [lonyueHue u npuMEHEHHE B CHHTETHYECKON TIPAKTHKE.

Oxcupanbl. CnocoObl monyueHus. PackpelTHE LMKIA MO JCHCTBUEM
HYKJICO(UIIBHBIX ar€HTOB.

7. KapOOHWIBHBIEC COCTMHEHUS

H3omepus m HoMeHKnarypa. MeToasl MOy4YEeHUs AlTbJIETHIOB U KETOHOB U3
CIUPTOB, MPOU3BOAHBIX KAapOOHOBBIX KHCIIOT, JIKEHOB (030HOJIM3), HA OCHOBE
METAJIOPraHAYECKUX ~ COCAMHCHUH.  ANMIUPOBaHWE H  (POPMUIMPOBAHUE
apOMaTHUYECKUX COENMHECHWH. [IpOMBILIIEHHOE TMONy4YeHHE (QOpMalIbACTHIA,
ateranpaeruaa (Bakep-nporecc) v BBICIINX aabACTUAOB (THAPOYOPMUITHPOBAHUE).

CrpoeHue KapOOHWJIBHOM TPYMIBI, €€ MOJSIPHOCTh W MOJSIPU3YEMOCTb.
OOwmme mnpeAcTaBIeHUs O MEXAHW3ME HYKICO(UIBHOIO NPUCOCIUHEHUS TI0
KapOOHWJIBHOH TPYIIIE AIbACTUA0B U KETOHOB.

KucnotHblili 1 0CHOBHOH karanu3. [IprcoeiMHeHe BOIbI, CIIUPTOB, THOJIOB.
3ammTa kapOoHWIbHON rpynnbl. [lonydyeHure OMCYIBQUTHBIX TPOW3BOJHBIX W
[MAHTUAPUHOB. B3auMoACHCTBUE allbICTUAOB M KETOHOB ¢ wiauaamu ¢ocdopa
(ButTHr), Kak METOJI CHHTE3A AJTIKEHOB.

B3aumoneicTBue anbACruioB W KETOHOB C A30TUCTHIMA OCHOBAHHSIMH.
[TonmyueHne WMUHOB W €HAMUHOB. OKCHMBI, THAPA30HBI, (EHUITHIPA3OHBI.
Peakuus Kwxaepa. Peakuyu anpIeruaoB U KETOHOB € METANIOOPraHUYECKUMHU
coequHeHUsIMU. CHHTE3 CITUPTOB.

Xumuueckue — cBoiictBa.  OOmmMe  MPEACTaBICHMST O  MEXaHU3ME
HYKJICOUIBHOTO TMPUCOCIUHEHUS MO KApOOHWJIBHOW TpYINIE anbAeTUIOB U
KETOHOB.

Kero-eHonpHas Tayromepus. EHomu3anms anpaeruoB U KETOHOB B PEAKIIUSX
TATOTEHUPOBAHUS, M30TOMHON0 OOMEHAa BOAOPOJA M PALICEMU3ALMH ONTHYECKH
AKTUBHBIX KETOHOB. KUCIOTHBINA M OCHOBHOM KaTajln3 3THX PEAKLIMIA.

Kero-eHonpHass Tayromepust KETOHOB, 1,3-mukeToHOB M 1,3-keTO3(MPOB.
JIBOWCTBEHHAs pEAKIIMOHHAS CHOCOOHOCTh EHOJAT-UOHOB. MHTEpIipeTalysl JAHHbBIX
B pamkax npuniuna JKMKO.




AJIKUTMPOBAHUE U AWJIMPOBAHUE CHAMUHOB,

AJIbIOTBEHO-KPOTOHOBAs KOHJICHCAIIMS AJILJICTUIOB U KETOHOB B KUCIIOH M
LIETIOYHON Cpeae, MEXaHU3M peakuuil. HanpasineHHas anbaosibHas KOHICHCAUUS
Pa3HOMMEHHBIX AJBJETHIOB C UCMOJIB30BAHUEM JIMTUEBBIX, OOPHBIX €HOJISATOB U
KPEMHHUEBBIX 3(pUpoB €HOJIOB. KOHIEH AN abACTUOB U KETOHOB ¢ MAJIOHOBBIM
3pUupoM W JAPYTHUMH COCIMHCHUSIMH C AaKTUBHOW METHUJIEHOBOW TIpYMMOW.
AMHHOMETUJIMPOBAHUE  aJbJACTHIOB M KETOHOB (ManHux). beH3ouHOBas

KOHICHCALUSI.

BoccraHoBiieHUE  QIBAECTUAOB M KETOHOB 10 CHOUPTOB, PEArCHTHI
BOCCTaHOBJICHUS, BOCCTaHOBIeHHE C=O-rpynnel 10 CHy-rpynmsel:  peakuuu
Kwxnepa-Boabda n Kiiemmencena. MoH-paukaibHas TuMepu3anis aibIeru0B U
KETOHOB. JMCIPOMOPUMOHUPOBAHUE anbAcruaoB no KaHHunuapo (mpsmas wu
NEPEKPECTHAS PEAKLIAHN )

o,B-HenpenenbHple  anbAeruabl W KETOHBL ~ METOABl  MOJYYEHUS:
KOHACHCALMK, OKHUCIEHUE QIWIOBBIX COUPTOB. ConpsbkeHUE KapOOHWIBHOMN
rpynnel ¢ JBOWHOM yITIEPOA-YyINEPOAHON CBA3pr0. Peakumm 1,2- u 14-
MPUCOCIMHEHNU S JIMTUHOPraHUYECKAX COCIMHEHUM, TMAIKUAI- U JUAPUIIKYIPATOB,
AMWUHOB,  LMAHUCTOIO  BOAOPOJA,  TAJOT€HOBOAOPOAOB.  CONPSIKEHHOE
NPUCOEAMHEHUE EHOJISITOB U €HAMUHOB (Muxasms).

Boccranosnenue o,-HenpeaebHbIX KAPOOHUIIBHBIX COEAMHEHUI.

KereH. [TonyueHue u cBOMCTBA.

XuHoHbL. [lonyuenue o- u n-6eH30- 1 HAPTOXMHOHOB. CBOICTBA XMHOHOB:
MOJIYYEHUE MOHO- U IMOKCUMOB, MMPUCOECIMHEHHE XJIOPUCTOTO BOJOPOJA, AHUITMHA,
YKCYCHOT'O aHTHJPUAQ, CIIUPTOB, PEAKLUS C TUCHAMM.

ConocraBneHre CBOHCTB XWHOHOB W O,[-HEMPEACIbHBIX  KETOHOB.
BoccraHoBineHre XUHOHOB. XJIOPAHWII, €ro HCIOJb30BAHUE Ui OKUCIIEHUS H
nonyuenue. XunruapoH. Kommiekcel ¢ nepenocom 3apsaa (KI13). CeMuxuHOHBI
[TonsTne 00 AHUOH-PAJUKATIAX. I'mapoxuHOH KaK WHTAOUTOP
CBOOOJHOPAIUKAIBHBIX PEaKUuil. AHTPAXMHOH. TMOJYYCHHE W TPUMECHEHUE.
AJvzapuH.

8. KapOOHOBBIE KMCIIOTHI M UX MPOU3BOIHBIE

Knaccudukanus, HOMEHKIATypa, u3oMepus. MeTobl CUHTE3a: OKUCIECHUE
MEPBUYHBIX CIUPTOB U AJIbJIETHIOB, AJIKEHOB, AJIKMJIOEH30J10B; TUPOIN3 HUTPUIIOB
U Jpyr¥MX TMPOU3BOJHBIX KApOOHOBBIX  KHCJIOT, CHHTE3 Ha  OCHOBE
METAUIOOPraHAYECKUX COCIMHEHUI, CHHTE3Bl HAa OCHOBE MAJIOHOBOTO WU
aneToykcycHoro 3¢upos. [losydeHrne MypaBbUHON U YKCYCHOH KHUCIIOT.

CrpoeHue KapOOKCHJIBHOW Tpynnbel M KapOokcujar-uoHa. DuU3MKO-
XUMHUYECKUE CBOMCTBA KHUCIIOT: accolyalus, auccouuanusa. KucioTHOCTh, €€




3aBUCUMOCTh OT MHAYKTUBHBIX S(QQEKTOB 3aMECTUTENCH, OT XapakTepa H
NOJIO’KEHUS 3aMECTUTEIICH B AJIKWJIBHOM L€ U OEH30IbHOM SIIPE.

["anorenupoBanue KUCJIOT o I'emto-donbrapay-3eIMHCKOMY.
[uponuTHueckass KETOHM3aUus, JJCKTPOJIA3 COJIeH KapOOHOBBIX KHCIOT TIO
Konsbe.

lanorenanruapuabl. [logyuyeHne ¢ NOMOWIBIO TalOreHuaoB ¢ocdopa,
THoHWIXJI0puaa. CBOMCTBA: B3aUMOJACHCTBUE C HYKJICO(PUIBHBIMUA pPEarcHTaMu
(BOJa, CIIUPTHI, AMMHUAK, AMUHBI, THAPA3UH, METAITIOOPTAaHUYECKUE COCAMHEHUS ).

Boccranoenenue 1o anpaeruioB no Po3eHMYHy W KOMIUIEKCHBIMEA THAPUAAMHA
METAIIOB.

AHrUApuAbL. MeTobl MOMTyYEHHUS: ACTHAPATALMS KHCIOT C MOMOIIb0 P,Os 1
¢TameBOro  aHruApuAa, — AUMIMPOBAHUE  COJNIEH  KAapOOHOBBIX  KHUCIJIOT
XJIOPaHTHAPUAAMH. Peakumm aHruapuaoB KHCIOT ¢ Hykiaeoduimamu. Peaknwms

ITepkuHa.
Caoxnbie 3¢pupel. MeTOabI MOTYYeHHS: 3TEPUPUKALIS KAPOOHOBBIX KACIOT

(MEXaHW3M), AUMJIUPOBAHWE CHOUPTOB M WX AJIKOTOJIATOB AUWITAJIOCHHUIAMHU W
AQHTUAPAIAMH, AQJIKWJIMPOBAHHME KapOOKCHJIAaT-MOHOB, PEAKIUM  KUCIOT €
IMA30METaHOM. METObI CUHTE3a LMKJIMYECKUX CIOKHBIX 3(HPOB — JIAKTOHOB.
Peakiyu CIOKHBIX 3QHUPOB. TUAPOIU3 (MEXAHW3M KHCIOTHOIO W OCHOBHOTO
Karajv3a), aMMOHOJIM3, NepeITepuUKanus, B3aUMOJCHCTBUE € MarHui- u
JUTUAOPraHUYECKUMUA  COCIMHEHUSMH,  BOCCTAHOBICHME 10  CIUPTOB
KOMIUICKCHBIMK ~ TUAPUAAMU  METAIoB, cioxHod(pupHas (JI. Knsiizen) wu
AMUIOMHOBAs KOHJICHCALMH.

ALETOYKCYCHBIA 3QUP M €ro MCMNONb30BaHHE B CHUHTE3C. KeTo-eHONbHAs
tayromepust 3gupoB 1,3-keTOKUCIOT U 1,3-TMKETOHOB, aMOWACHTHBIN XapakTep
€HOJIAT-NOHA.

Amuael. CrpoeHune kapOaMOWJIBHON rpynnbl. MeETOObl  TOMYYEHUS:
alJIMPOBAaHME AaMMHMAKa W AMHHOB, MHPOJM3 KapOOKCHIATOB aMMOHMS,
NEPErPYyNNUPOBKA OKCUMOB MO bekmany. CHHTE3 LUKIMYECKUX aAMHUAOB —
nakramoB. CBOWMCTBA: TUAPONMW3, BOCCTAHOBIICHWE A0 AMHUHOB, JErMApaTalUs
amuoB. TIOHATHE O CEKCTETHBIX TMEPErpynmmmpoBKax. lleperpynnupoBku
A. T'opmana, T. Kypunyca. BzaumoaeicTBue aMiI0B ¢ a30TUCTOM KMCITOTOH.

Hutpunel. MeTonbl mony4YeHus:: AeruaApaTalys aMuI0B KUCIIOT (C MOMOIIBIO
P,Os, SOCl,, POCI;), ankunupoBaHue nHaHWA-uOHA. CBOWCTBA: THIPOJIU3,
AMMOHOJIN3, BOCCTAHOBJICHHE [0 aMHUHOB, B3aWMOJECWCTBUE C MarHuii- "
JUTUHOPraHUYECKUMU COCAMHEHUSIMU.

[Tpou3BOIHBIE YTOJBHON KHACIOTHL: (POCTEH, MOUYECBHHA U €€ MPOU3BOHBIC,
3(UpPBI YrOJIBHON KACIOTHI, H30LMAHATHI, YPETaHbI, CEMUKAapOa3K 1, KCAHTOTCHATHI.
[Tony4yeHue 1 OCHOBHBIE CBOMCTBA.



JIBYXOCHOBHBIE KHUCJIOTBL. METOIBI CUHTE3a: OKUCIUTEIILHOE PACLICIUICHUE

HUKIOOJICPUHOB W UUKIMYECKMX KETOHOB, OKMCJICHHE MOJMAIKUIOCH3010B.
['1aBHBIE IPEACTABUTENN: [ABEJICBAs KACIOTA, AU3TUIIOKCATIAT B CIOKHOA(PUPHOM
KOHJCHCAUMK. ManoHOBas KHCJIOTA. CUHTE3bl ¢ MAJIOHOBBIM 3(UPOM, pEaKUus
Muxansinsi, koHaeHcamu ¢ anpaeruaamMu (Kuéeenarenn). SIlHTapHas KucioTa, €€
anruapua, umua, N-OpoMCYKIMHUMUA. AAunuHOBas Kuciorta. KonaeHcarus
JlukMaHa. AIUIOMHOBas KOHJEHcCAs 3(PpUPOB JUKAPOOHOBBIX KUCIIOT KaK METO]T
CUHTE3a CPEIHUX U MAKPOLMKIIOB.

dranepas u TepedTaneBas KUCJIOTHI, MPOMBIIIIEHHBIE METOJIbI MOTYYEHHSI.
draneBblid aHTUAPUI, PTATUMUA U €T0 UCIIOJIB30BAHUE B CUHTE3E.

a.f-HenpenenbHble  KUCAOTHI.  MeToabl  CHHTE3a.  JEruaparanus
B-okcukucnor, peakuuss KuéBenarens, peakuusi Butrwra, peaknus [lepkuna,
CHUHTE3 KOPUYHBIX KHUCJIOT.

Peakuyu npucoenunenus mo aBoiHOM C=C cBsa3u. Crepeoxumus
MPUCOCIMHEHNUS FaJloreHa U ruApokcunpoBanus o Barnepy (KMnOy).

Dymaposas u maneunoeds Kuciomeol. AyemuwieHOuKapOOHo8as KUCI0md.

9. I'mIpOKCH- U OKCOKUCIIOTHI

H3omepusi, HOMEHKIIaTypa.

CrocoObl MONMyYEeHHs: TPA BOCCTAHOBICHUM KETOKWCIIOT, MPH OKHUCIICHUU
[JIUKOJIEH, YePE3 OKCHHUTPUIIEL.

Hermaparanust o-, -, y-OKCUKUCIOT. JIakTUABl W JAKTOHBL [ 1uxoiesasl,
monoynas u eunnas kuciomsl. Haxoxnenue B npupoae. CBoMCTBA.

OnTtuyeckas  uM30MEpUss — B  T[POCTPAHCTBEHHONW  M30MEPHH.
ACUMMETPHYECKANA aTOM YIJIEPOJA, CTPYKTYPHBIE (OPMYJIBL, MPOCKIIMOHHBIC
dopmynel dumepa. CTepeoxumMusi COCIMHEHUH C ABYMsS aCMMMETPHYECKUMHU
aTOMaMHW yriaepoJa. AHTUNOMAbI (SHAHTHOMEPBI), paueMaThl, AUACTEPEOMEPHI,
Me30(opMbl. CTEPEOXMMHSI MOJIOUYHBIX M BUHHBIX KHCIOT. CHIOCOOBI pa3fesicHus
pauemaroB. D,L-cucrema. Ilpunuun R, S-Homenknarypel.  Onpenenenue
CTAPIUMHCTBA  3aMECTUTENIEM Yy  aCUMMETPUYECKOr0  aroMa  yrjiepoja.
Kon(urypanms v 3HaK BpalieHus.

10. YrineBoasl

MoHocaxapuabl ¥ nonucaxapuibl. Kiiaccupukanuss ©H  CTEPEOXUMMS
MOHOCAXapua0B. AJbA03bl (AIBJOTPEO3bI, aANbJAONECHTO3bI, albJAOTEKCO3bl) W
KeTo3bl. CTEpeoXuMus aibl03 W KeT03 B mpoekiusax dumepa. [{ukmuueckue

NOJTyaueTan ajabJ0reKc03 — MIIIOKOMMPAHO3Bl M IIIIOKO(QYPaHO3BL 0O- H
B-Anomepel. @opmysiel Xeyopca A aHOMEPHBIX MOHOCAaxapuaoB. TayTomepus
IUKIMYECKMX M OTKPBITBIX ()OPM B PACTBOpPaX MOHOCAXAPHUIOB, MYTapoTalus



rioko3bl.  KoH(opmanuum NuUpaHO3HOTO [HMKIA. Peakuuu MOHOCAaxXapHJIoB.
[TonyyeHue TIHMKO3UJOB, KaKk 0CO00W (opMbl IUKIMYECKUX arleTaneid. CUuHTE3
MPOCTHIX U CJOKHBIX 3PUPOB MOHOCAXapUJ0B. OKUCIECHUE aNbI03 JI0 aJIbIOHOBBIX
KHUCJIOT, JIAKTOHW3alus ajdbJOHOBBIX KHCJIOT. HcuepnbiBaromiee OKHUCIECHUE
MOHOCAXapua0B HOAHON KHCIoTONH. OOpa3oBaHKE 03a30HOB MPHU B3aUMOACHCTBUN
¢ penmnruapazuHoM. CUHTE3 MOHOCAxapuI0B 1o Kuimanu-Ouiepy u aerpaganus
o Bonro-Pyday.
Jucaxapuabl (0MO03b1): Ma1bmo3d, yerioouosd, JaKmosd, caxaposd.

[omucaxapuabl — yeono3d u Kpaxmdii.

11. Cynb(OKHCIOTHI U UX MPOU3BOAHBIE

Cynb(upyronme peareHTbl. OOpaTUMOCTh U CEICKTUBHOCTH CYJIb(PUPOBAHHUS
ApeHoB. ApuiCyAb(OKHCIOTE U MX COJM B PEAKIUIX 3aMELIEHHS] ¢ MOMOIIbIO
ANEKTPOPUIBHBIX U HYKIICOPUIBbHBIX PeareHToB. DYHKIMOHAILHBIE TPOU3BOAHbIC
CYNb(OKUCIOT: XJIOPAHTUIPUIBI, aMUABI, CJIOKHBIE J(PUPBI, MX CHUHTE3 U
npeBpaiteHus. [Ipor3BoaHble apuiIcyabGOKUCIOT KaK CcyJibhaMuHbIe Tpenaparhl
1 OMOpa3pyIIAEMBbIE IETEPrEHTHI.

12. AzoTcoaepxamue OPraHuueCKue COCTMHCHHS

Hutpoankanel. MeToapl CHHTE3a W3 AIKWITAIOTCHUIOB (aMOMICHTHBIN
XapakTep HUTPUT-MOHA), HUTpOBaHUE ankaHoB 1o KonoBanoBy. CrpocHHE
HUTpOrpymnmbl.  CBOWCTBA  HUTPOAJIKAHOB.  KUCJIOTHOCTH M TayTOMEpHs

HUTPOAJIKAHOB, Tajior€HaMH, KOHACHCAIMs ¢ KapOOHWJIbHBIMU COCAVMHEHUSIMU,
BOCCTAHOBJICHUE B AMUHBI.

ApDOMATHYECKUE HUTPOCOCAWHEHUsS. BOCCTAHOBIICHHE HHUTPOAPEHOB B
KUCJIOW W 1WEN04YHON cpene. [IpomMexyTOuYHBIE MPOAYKTHI BOCCTAHOBJICHUS
HUTPOrPYMIbl  (HUTPO3OCOEAMHEHUS, APWITHIPOKCUIAMUHBI, a30KCH-, a30- W
TUAPa30COEAMHEHMS ). BEH3UIMHOBAs TEPErPyNIUPOBKA.

Amunbl. Knaccudukanus, u3oMepusi, HOMEHKJIATypa amMuHOB. METObI

NOJTyYEHUS. AJIKAIMPOBAHUE AaMMUAKA U aMHHOB 110 ['o(pmany, u3 pranmmuna Kaams
(mo ['abpunaiir0), BOCCTAHOBJICHHE a30TCOACPKAIMX MTPOU3BOIHBIX KapOOHHUITBHBIX
COCIMHEHW W  KApOOHOBBIX  KHCJIOT, HHUTPOCOCAMHCHUN, AJIKWIA3UAOB.
[TeperpynmupoBkn ['opmana u Kypumyca. BoccTaHOBHTENBRHOE aMUHUPOBAHWE
KapOOHUJIBHBIX COEAMHCHUH.

CrpoeHre aMHMHOB, XUMWYECKHAE CBOMCTBA. AMHKHBI KaK OCHOBAHHSI.
CpaBHEHHE  OCHOBHBIX  CBOWCTB  NEPBHUYHBIX, BTOPHUYHBIX, TPETUUYHBIX
a(PaTHYECKUX W ApOMATUYECKUX AMHUHOB. BJMsSHME HAa OCHOBHOCTH AMHHOB
3aMECTUTENICH B apOMATHYECKOM SAPE. AJIKMIIMPOBAHUE U ALMIIMPOBAHUE AMUHOB.
TepMuuecKkoe pPa3iIoKEHUE TUAPOKCHUAOB TETPAATKMIAMMOHUS 10 ['odmany.



Hnentudukanus 1 pa3ieieHue NEPBUYHBIX, BTOPUYHBIX U TPETUUYHBIX aMUHOB C
NMOMOIIBI0 OeH30JICYIb(oxaopuaa (mpoda ['uacoepra).

BiauMoelicTBiE MEPBUYHBIX, BTOPUUHBIX M TPETUUYHBIX aTu(PaTUYECKUX U
apOMATUYECKUX aMUHOB C a30THCTOM KUCAOTOW. OKUCIIEHHUE TPETUYHBIX aMUHOB.
Peakumu »nekTpoduibHOro 3aMenieHus B OCH30JBHOM SPE apOMATHUECKUX
AMHMHOB, 3allMTa AMUHOTPYTIIIHI.

Huazocoenunenns.  OOmme  mpexacraBicHus 00  anmudarmyeckux
A1a30CcoeqMHEeHUsAX. J[nazomeTaH, AUa30yKCYCHBIA 3Up, O-Iua30KapOOHUIIbHbIC

COCIIMHEHUs. APOMAaTHYECKUE AUA30COCIMHEHUs. Peakuyu aua3oTUpPOBaHUS
[IEPBAYHBIX aPOMATHYECKAX aMUHOB. YCIIOBUS AUA30TUPOBAHUS B 3aBUCUMOCTH OT
CTpPOEHUs aMHHA. MeXaHu3M, NMPUPOJa HUTPO3UpYrOWEro areHta. CTpoeHue u
YCTOMYMBOCTH COJIEN THA30HUA.

Peakuuu nuazocoeqHEHNN C BBIJICIIEHUEM a30Ta: 3aMeHa AUA30rPYIIIbl Ha
TUAPOKCHII-, TAIIOTEH-, [INaH-, HUTPOTPYIIYy U BOAOPOA.

Peakuyn nmazocoenmHeHuit 0e3 BBIIEICHHS a30Ta: BOCCTAHOBJICHUE [0
ApPWITHIPA3UHOB, a30C0YETAHUE. A30COUETAHUE KaK PEAKLMS JIEKTPOPUIBHOTO
3amMeneHus. A30- W AMA30COCTABIIAIOIIME, YCIOBHS COYETAHWS C aMUHAMH W
(eHonamu. A30KpacUTEIN.

AMHMHOKHMCIIOTEL. HOMEHKIaTypa aMMHOKHUCIIOT. [ [pUpOIHBIE AaMUHOKUCIIOTHI.
XWPaIbHOCTh AMUHOKHCIIOT, O0pa3yroluX NPOTEUHBI. KHCIOTHO-OCHOBHBIC
CBOWCTBa, aM(POTEPHOCTH AMHHOKHCIOT. M303mekTpudeckas Touka. CHHTE3BI
0-aMHUHOKHUCJIOT W PA3JCIICHUE PALEMUYECKIX POPM.

CBolCTBA aMHUHOKHMCIIOT: [0 aMUHOTPYMIE, KApOOKCHIY, OKHCIECHHUE
AMUHOKHCIIOT.

Howmenkmarypa nentuaoB. OCHOBHBIE MPUHLMIIBI CUHTE3A MOIUIENTHIOB;
3alMTa AMUHOTPYIIBI M AKTUBALMS KApOOKCHIBHOW rpynnsl. TBepaodasHbiii
CUHTE3 nenTua0B. OOUIME MPUHIMIMBI OMPEACIICHUS CTPOEHUS IENTHIOB U OCTIKOB.
[lepBuyHas, BTOpUYHASA U TPETUYHAs CTPYKTypa OenkoB. [loHsTue o pepmeHTax u
(€pMEHTATUBHOM KaTau3e.

HyKJIEMHOBBIE KHUCIOTHL. HYKICHHOBBIE OCHOBAaHMSA, HYKJICO3UIBI H
Hykineotuasl. Ilepsuunas crpykrypa JJHK u PHK. Hykneotuaneiii coctas 1HK u
PHK. Bropuunas ctpykrypa JIHK. buonornueckas gpynkuus JJHK. Buast PHK u
€€ pOoJib B CUHTE3€ OEIKa.

13. I'eTepOIMKIINYECKUE COCAUHEHHUS

Krnaccu(ukanms reTeponnKiIoB, HOMEHKIIATYpa.

[[ATUYIECHHBIE APOMATUYECKAE TETEPOUMKIBL € OJHHAM TE€TEPOATOMOM.
Dypan, muoghen, nuppon. Cunre3 u3 1,4-nukapOoHuUIbHBIX coeaquHeHmnid (ITaans-
Kunopp), cumHTe3 nmpponoB mno KHoppy. ApomartudHocTh.  Peakuuu




ANEKTPOQUIBHOTO 3aMEIICHUS B MATHWICHHBIX APOMATHYECKMX TETEPOLMKIaX:
HUTPOBAHHUE, CyJab(UPOBAHKE, raJIOTEHUPOBAHUE, (hopMUIHPOBAHUE,
amunmpoBanre.  OpueHTanMs  3JEKTPOQWIBHOIO  3aMmMelicHus.  Peakuuwy,
xapaktepusyromme (ypaH Kak aueH. Mnoos. CHHTE3 TPOU3BOAHBIX WMHAONA W3
(GenwrnapazuHa U KeToHoB (3. dumep). Peakunn >nekTpoPUIBHOrO 3aMeIeHUs
B MUPPOJIBHOM KOJIBLIE MHAOJA: HUTPOBAHUE, (POPMUTMPOBAHUE, TAIOTCHUPOBAHHKE.

[IlecTUYJICHHBIE apPOMATHYECKHE TETEPOLUMKIBI C OJHUM TETEPOATOMOM.

[Tupuoun, xunoaun u wuzoxunoiux. CUHTE3 XWHOJIMHA W WM30XWHOJIMHA W
3aMEIIEHHBIX XHHOJIMHOB W3 aHUAMHOB 1o Ckpayny u JleOuepy-Mumiepy. Cunres
M30XUHOJMMHA 1o bunuiepy-HanupansckoMy.  ApOMaTM4HOCTH  NUPHUIMHA.
[IMpuaMH W XWHOJIMH KakK OCHOBAaHMs. PeakumM nUpHIMHA W XUHOJWHA C
ankuiragoreHuaMu. OKUCICHUE W BOCCTAHOBIICHHE TMPUAMHA W XWHOJIMHA.
Peakiyn 3nekTpo(MABHOTO 3aMEIICHUs B MAPUAMHE W XWUHOJIWHE. HUTPOBAHHE,
CyJIb(HUPOBAHNE, TATIOTEHUPOBAHKE.

HyxneoduneHoe 3aMelieHue aToMOB BOAOPOAA B MUPUINHE U XUHOJMHE B
peakuumsax ¢ aMuA0M HATPHSL.

2. TunoBbIe 3a1aHUS /151 OLCHUBAHUS PE3YJAbTATOB C(POPMUPOBAHHOCTH
rkomnerennuu OIIK-2.1

Texnuka 6e3onacnocmu npu padome ¢ XuMU4eCKou aadopamopuu

1. HeoOxoaumMo TOYHO BBITIOJHATE BCE YKa3aHMS MPENoiaBareis v jadopaHTa.
Ctporo BocOpemaeTcs NPOBOIUTL PaAOOTHI, HE TPEAYCMOTPEHHBIE TTAHOM.

2. He paspemaercs B na0opaTopuM HaxOJUThCs B BepxHEW oxaexnae. B
JadopaTopuu HEOOXOAUMO OBITh B Xajare.

3. Ha pabouem cTOJie MOMKHBI HAXOAUTHCSA TOJBKO T€ TPEAMETHI, KOTOPHIC
HY>KHBI B TJAaHHOE BPEMS JIJisi paOOTHI.

4. CTyaeHTaM HE pa3peliacTcsl OCTaBIATh PEaKTHBBI HA CBOMX Pa00UMX MECTaX.

5. Bce OMBITH ¢ SA0BUTHIMH, HEMPUITHO MaxXHYIIMMH BEIIECTBAMH, a TAKXKE C
KOHIICHTPUPOBAHHBIMM KWCJIOTAaMU W IIEJIOYaMH TPOM3BOAMTH TOJBKO B
BBITSKHOM MIKaQy.

6. ONBITBI ¢ JIETKO  BOCIJIAMECHSIOIIMMMCS  BEIIECTBAMH  HEOOXOIUMO
MIPOU3BOUTH BAAJN OT OTHSI.

7. Tlpu padoTe ¢ METAUTMUECKAM HATPUEM U IPYTHMHU HMICTIOYHBIMHU METaJIaMu
cliefyeT ocreperarbcs BoAbl. OOpE3KM IIETOYHBIX METAJIOB CAaBaTh
7a00paHTy U HU B KOEM Cliydae He Opocarh B OaHKH ISl MyCOpa.

8. Ilpu HarpeBaHuM pacCTBOPOB B MPOOMPKH BCET/IA CICAYET AEPKaTh €€ TAKUM
oOpa3zoMm, 4TOOBI OTBEPCTHE MPOOUPKU OBLIO HAMPABJICHO B CTOPOHY OT
paboTtaromiero, U e€ro coceacit mo padodyemy croiny. OCOOEHHO BaKHO
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COOJIIOATH 3TO B TEX CNy4asx, KOTJa HArpeBacMON >KUIKOCTBIO SIBJISIFOTCS
KOHUEHTPUPOBAHHBIE KHUCIIOTHI WM PACTBOPHI LIeNoueh. PEKOMEHIyeTcs 3TH
OTBITH MPOU3BOANTE B BBITSHKHOM IIKAQy.

9. He HaKnOHATH JUIO0 HAJ HArpeBAEMON >KUAKOCTHIO WM CIUIABJISIEMBIMHU
BELIECTBAMM BO W30&KAHKUE MOMAJaHusl OPbI3T HA JIULIO.

10. He cnenyeT BAabpIXaTh Maxy4yue BEIIECTBA, B TOM YHMCIIEC W BBLACISIOIIUECS
raspl, OJIM3KO HAKJIOHSISICh K COCYAy C 3TUMU BelecTBaMu. CIeayeT JETKUM
JBM>KCHUEM PYKM HAPABHUTH CTPYIO BO3JyXa OT OTBEPCTHS COCYIa K ceOe n
OCTOPOKHO BAOXHYTb.

11. bpaTh mwenoys pa3pemaecrcs TOJbKO IIMATENEM, IUNIAMKA WA MTHHIIETOM.
HeobOxomumo TimarensHo yoOrupars OCTaTKH Wesno4u ¢ padodero mecta. Te sxe
MEPBI HEOOXOMMO COOJTFOAATh MPpU PadoTe ¢ GOCHOPHBIM AHTUAPUIOM.

12. Ipu pa30aBneHNM KOHLIEHTPUPOBAHHBIX KUCIIOT, 0COOCHHO CEPHOI, BIMBATh
KHCJIOTY B BOJy, a HE HA00OPOT.

13. PaGoTy ¢ pPTYThIO MPOU3BOIUTH HA CIECHUATBHBIX MOJHOCAX C BBICOKMMH
oopramu.

14. OcTtaTku COEAMHEHUH PEIKUX W LICHHBIX METAJIJIOB CJIMBATh B 0COOBIC OAHKH
(B34Th y 1a00OpaHTa).

15. B pakoBUMHY BBUIMBaTh TOJBKO BOAy. OTXOHIbl CIAEAYET CIIMBATh B
CHELMATIBHBIC CKIITHKH.

16. Henb3st HMYero mpoOoBarh Ha BKYC.

17. 3anpemaercs B 1a0OPaTOPUU MUTh U YIIOTPEOJISTh MALLY.

Memoosl ouucmiu eewecme
Ha yem 0CHOBaH METOJ NEPEKPUCTALIU3ALNN?
Kakum TpeOoBaHMsSIM JOJDKEH YJIOBJACTBOPATH PACTBOPUTENb JJIs  IENEH
NEPEKPUCTALTUZALMH?

. Kak nmongbupator pactBoputens? Kak onpeaenstoT KOJIMYECTBO PACTBOPUTES,

HEOOXOIMMOE [T EPEKPUCTATUIAZALIMA?

KakxoBbI OCHOBHBIE 3TaMbl (CTAANN ) MEPEKPUCTATINIALIH?

Kak roTOBAT ropsuMii HACBHILECHHBI PAaCTBOP B JIETKOJETYYHX, TOPHOUMX
PacTBOPUTENSAX?

Kak 0cBOOOXAAOT pacTBOP OT HEPACTBOPUBILINXCS MPUMECEH ?

B kakux ciydasx BHOCAT aKTMBHPOBAHHBIA yroyib B TOPSYMN HACHIILICHHBIH
pactBop? Kakue Mepbl Mpea0CTOPOKHOCTH MPH 3TOM HAI0 COOM0AaTh?

Kak ortnenstor orpaboTtanHblid aacOpOEHT — yroyibk OT MAaTOYHOIO pacTBopa?
Kak BbIIOJHAIOT ropsiuee puibTpoBaHue?

10. Kak noarotoBuTh BOPOHKY BroxHEpa Anst oTcacbiBaHust, 4TOOBI B K00e byH3eHa

oOpazoBajicsi BaKyyM?

11. Kak OTMBIBAIOT ¥ OKOHYATEJIBHO OTACIISIFOT OT MATOYHOIO PACTBOPA KPUCTAILIBI?
12. Kak cneayeT OTKIFYUTE BOJOCTPYHHBIN HACOC MOCIIE OTCACHIBAHUS ?



13. Kak BBICYIIMBAIOT KPUCTAIUIBI MOCTIE NEPEKPUCTALITUZALNAN?

14. Kaxk OLleHUTh CTENEHb YACTOTHI MEPEKPUCTATUIAZOBAHHOTO TPOAYKTA?

15.lnga 4ero HEOOXOOUMO HEMPEPBIBHOEC MEPEMEMIMBAHUE PACTBOpa MpH
KpUCTaJUIA3auuu?

16.Kak nmpoBeCTH BTOPAYHYIO NEPEKPUCTAILIIMZALMIO BEILECTBA?

17 . MimeeTcs i 4TO-TO 001IeE MEXKAY BO3TOHKOH M MEPErOHKOM?

18.01 KakuMx BEIIECTB OUMUIIACTCS BOAONPOBOAHAS BOAA MPH (PUIBTPOBAHWUU H
MEPETOHKE?

19. Kakum myTem U3 MOPCKO# BOJBI MOKHO TIOJIYYUTh YMCTYHO BOAY ?

20.YT0 NEKUT B OCHOBE METOAA OYUCTKHU ra30B?

21.CymHOCTh TUTPUMETPUUYECKOTO aHaau3a. [peOoBaHus, NPEABSIBISIEMbIE K
pEeaKIMsIM B TUTPUMETPUYECKOM aHanmm3e. TOYKa SKBUBAJICHTHOCTH W KOHEYHAS
TOUYKa TUTPOBaHUs. OCHOBHBIE pacUeTHbIE (POPMYJIBI.

22 1lpuMepsl MPAKTAYECKOTO MPUMEHEHHUS KHUCIIOTHO-OCHOBHOTO TUTPOBAHUSL.
Onpenenenne KACIOT U meIouei. ONpencicHue KECTKOCTH BO/IBI.

Okaszanue nepeoit nomouiu ¢ 1adopamopuu
1.I1lpn monagaHuyM HA KOKYy OPbI3r KUCIIOTHI WIHA LIEJIIOYH CIEAYET HEMEJICHHO
OPOMBIBaTh CHJIBHOW CTPYEH BOIbBI OOOMCKEHHOE MECTO B TeueHUE 5-10 MHHYT.
3arem 00paboTaTh MOBEPXHOCTH 2%-HBIM PACTBOPOM FMAPOKapOOHaTa HATpUs (IpU
OKOre KHCIOTOH) Wi 1%-HbIM pacTBOPOM YKCYCHOW KHCIIOTBI (IIPH OXKOTe
1IEJI0YBIO).
2.Ecnu kucnoTa uid menoub NonaayT B ri1a3a, TO X HEMEUIEHHO HYYKHO TPOMBITh
BOJIOH, MOCJIE 4ero pa30aBJICHHBIM PAaCTBOPOM MUTHEBOM cOAbI (TPU MONAAAHUA
KHACJIOTHI) WK OOPHOM KMCIIOTOH (MPpH MONMAJaHUH LIEJIOYUH ).
3.I1pu 03k0re TOPSIYMMU MPEAMETAMH (CTEKIIO, METAJLTBL U T. I1. ) MIOPAKEHHOE MECTO
cienyeT cMOUUTh 1%-HBIM pPacTBOPOM NEPMAHTAHATA KAJIUS.
4 T1pu oxorax (pochopoM HEOOXOAUMO HAJIOKUTH Ha 000MCKEHHOE MECTO MOBSI3KY,
CMOYCHHY0 2%-HbIM PacTBOPOM CyJib(aTa MEIH.
5.Ilpu oTpaBieHMH XJIOPOM, OpOMOM, CEPOBOJOPOJOM, OKHCHIO YIJepoaa
HEOOXOMMO BBIBECTH MOCTPAJABLIETO HA BO3YX, & 3aT€M 00paTUThCS K Bpavy.
6.Ilpu OTpaBlICHHHM COCAMHCHHUSIMH MbINIbSKA W PTYTH, & TAKKE LUAHUCTHIMH
COJISIMM HEMEIIJIEHHO OOPAaTUThCS K Bpavy.

JlaGopaTopHbie paGoThI
Ilpumep 1
MeToabl 0YHCTKH KHAKHX OPraHMYeCKHX BELIEeCTB.
Ileperonka npu atMoc(pepHOM JABJICHHUM.
OmnpenesieHue TeMIEPaTypbl KUNEHUS U MOKA3aTeJIs1 PEJIOMJICHUS.



Llens paboTel: OCBOMTE METOM MEPETOHKH >KAJKAX OPraHUYECKUX BEIIECTB
Opu artMOCPEPHOM JABJICHUM, METOMABI OMPEACICHHUS TEMIIEPATypbl KHUIMCHUS WU
NI0Ka3aTestst MPEJIOMIICHUS.

[leperoHka CIy>)KAT BOKHEHIIMM METOAOM PA3AC/IiCHUST W OYHCTKH
KUIKOCTEH. B mpocreiiiem cimydae NMEPErOHKA 3aKIIOYACTCS B HArPEBaHUM
JKUJKOCTH JI0 KHWMNCHHS W KOHJACHCAUMM €€ MapoB B BUAE IUCTWUIATA B
XOJOAWIBHHKE. Tak Kak mpv 3TOM NPOUCXOANT NEPEMELIEHUE TOIBKO OAHON (a3bl,
a IMEHHO 1apa, TO B 3TOM CIy4ae rOBOPAT O MpsmMomoyHoti ieperonke. Ecmm ke
4acTh CKOHACHCHUPOBAHHOTO MMapa (Tak Ha3blBacMmasi hie2md) CTEKaeT HABCTPEUy
BOCXOJSIIEMY TOKY NApOB W MOCTOSIHHO BO3BPALLAECTCS B MEPETOHHYIO KOJIOY, TO
TAKOH TPOLECC HA3BIBAKOT HPOMUGOMOoYHol TEPEroHKor. I[IpoTuBOTOYHAS
NEPETOHKA, WM pexmugurayus, OCYIIECTBISIETCS B PEKTUPUKALMOHHBIX
KOJIOHHAX.

Kak cpeacTBo OYMCTKHM WM Pa3ICiCHHs BELIECTB NEPETOHKA MOXKET OBITh
UCIOJIB30BAHA TOJBKO B TOM CIy4ae, €CNIU BEIIECTBO JOCTATOYHO YCTOWYMBO K
HArpEBaHUIO U HE pa3jaracTcs Npyu KUICHUU.

OnsiT 1. IIpocTasi neperonka (nmeperoHKa npu atMoc(pepHoM AaBJICHUH)

PeakTuBBI: alieTOH, 3TAHOJI, TPOIIAHOI, U30TPOTTMIIOBBIN CIIUPT.

[TpoCTYr0 MEPErOHKY TMPUMEHSIOT TPH MNEPErOHKE WHIAMBUILY AJIbHON
JKUIKOCTH, TIPU OTTOHKE BEILECTBA OT HEJETYYMX KOMIIOHEHTOB, NPU PA3TOHKE
YKUIKOCTER, CUIIBHO OTIIMYAKOLIMXCS APYT OT APYra Mo TEMIEPATypaM KUIIEHUSI.

IIpubop:

[Tpocreiimmii mpuOop Uisl NEPETOHKH COCTOUT M3 KPYIJIOJAOHHOM KONOBI €
OOKOBBIM ~ OTBOJOM — KOJiOa Bropua (Mo HCHOOIB3YHOT  KPYNVIOAOHHYHO
OJTHOTOPIIYI0 KO0y M Hacaaky Bropua), TepMomeTpa, XOJ0AUIbHUKA, alOHXKa U
npueMHuKa (puc.1).

Pacnonosxxenune 60k0BO#H MapooTBOIHOM TpyOKH K0ObI Bropiia (miu Hacaaku
Bropna) onpenensercs TeMmneparypod KHIEHWsS MEPEroHsEMOM >KUIKOCTH. Jliis
BEUIECTB C TemnepaTrypoid kunenus A0 100°C ucnone3ytoT konObl Bropua ¢ BepXHUM
pacroyiokeHrueM TPYOKH, a Hjs BEUiecTB ¢ Temneparypoil kuneHus 100-
160°C — co cpeaHuM, sl BEMIECTB ¢ TeMIepaTypoid kunenus Beime 160°C konda
JOJ>KHA UMETh HIKHEE PACIIONIOKEHUE TPYOKH.

TepMOMETp, MOKA3BIBAKOLIMI TEMIIEPATYPY MAPOB NEPETOHAEMOM KUIKOCTH
(Tm), BCTABIAIOT B KOJIOY TaK, 4TOOBI MIAPHK C PTYTHIO Haxoauscs Ha 0,5 cM HIke
OTBEPCTHS TPYOKH W IOJHOCTHEO OMBIBAJICS OTXOASIIUMH MAPaMHU.






coJepkaiero 0onapoi 00bEM PACTBOPUTENS, HCIOJIB3YIOT ABYXTOPIIYEO KOJOY U
PAcTBOP BBOJAT HEMPEPBIBHO MO KAIJISM C MOMOIIBIO KaeIbHOW BOPOHKH.

[lepen Ha4yanOM  NEPErOHKM B KOJAOYy  MOMEHIAKOT  HECKOJBKO
«KUMSATHIBHUKOB» JUIsl  OOECIEUEHUs] PABHOMEPHOIO KHUMEHHs. YNOTPEOsTh
«KUMSATWIBHUKA» MOKHO TOJIBKO OJIMH pa3, NMPH OXJAXKICHUU OHU 3AIOJHSOTCS
YKUJKOCTBIO.

Ilpesicoe uem Hauamo nepecoHKy, HeOOX00UMO NPOGEPUNIb, UMO NPUOOP
coobuaemea ¢ ammocghepoil, unaue npou3ooem 3pule.

Bo BpeMst IEpPEroHKn ClaeAsT 3a PAaBHOMEPHOCTBIO KWUIEHUS >KUAKOCTH, 34
NOKAa3aHUSIMU TEPMOMETPA M 3a TIOCTYIUIEHUEM OTIOHA B MPHUEMHUK. OTMEYAKOT U
3aMKUCHIBAIOT TEMIIEPATYPY, IPA KOTOPOH B MPUEMHUK MAJAET NIEPBAst Karjisi OTTOHA.
CKOpOCTB MEPETOHKHU JOJDKHA COCTABIIATH MPUMEPHO OJHY KAIUTHO B 1-2 CEKyHIBIL,
a Ha pe3epByape TEPMOMETPA B XOJ€ NEPETOHKH BCE BPEMs JOJKHA OBITh KAarls,
TaK KaK €€ HCYE3HOBEHUE MOXKET CBHIETEIbCTBOBATE O MEPETPEBAHUM KUAKOCTH.

Yucroe BemectBO OOBIYHO TMEPETOHSETCS B Y3KOM TEMIEPATYPHOM
unTepBaie 1-2°C, B TO BpeMs Kak 3arpsA3HEHHOE JIETYYUMH TPUMECSIMHU,
NEPETOHSIETCS B LIMPOKOM, HEUETKO BBIPAXKEHHOM MHTEPBAJIC.

B navane coOuparor B npueMHUK (PpaKuto, KUISIIIYI0 HIUKE TEMIEPaTyphbl
KHATICHUSI OCHOBHOTO BeHIECTBA (Mpedeon). OTMEYAKOT WHTEPBAI TEMIIEPATYpPhI
KHTICHUS U Maccy (obvem).

3areM cOOMpArOT OcHOGHYIO (hpakyuio, OTMEUYash WHTEPBA TEMIEPATypPhI
KHTICHUSI U Maccy (0Ovem) BEECTRA.

Bewecmeo nenvza omzoname oocyxa. Ilepe2onky npekpauwiarom, Ko2oa 6
nepezoHHoIl Koabe ocmanemcsa 1-2 ma ycudkocmu (0Cmamox).

CpaBHMBAKOT TMOJYYEHHBIC PE3YJIbTaThl MO TEMIEpPAaTypaM KUIEHHS C
JUTEPATYPHBIMU JAHHBIMH.

llpumeuanue:

["oproune, JIETKOBOCIIAMEHSFOINUECS KUIAKOCTH, TAKUE, KaK JUATHIIOBBINA
3(up, NEPETOHSIOT HA 3apaHEE HArPETON BOASHON OaHe, TeMIepaTypy B KOTOPOW
NOACPXKUBAIOT JOOABICHUEM B HEE TOPSUEH BOJIbI, @ HE HATPEBAHHUEM.

HarpeBanne apyrux roprouMx >KHIKOCTEH C TEMIEparypod KHUIICHUS [0
100°C (aueron, cnupt, 6EH30JT) MPOU3BOIAT HA BOASIHOM OaHe, KOTOPYIO HArpeBaroT
HA DJICKTPUYECKOM TNJIMTKE C 3aKPBITBIM 3JIEMEHTOM. ['OproumMe >KHIKOCTH C
teMmneparypoit kunenus Bbie 100°C MOKHO HarpeBarb HA HJICKTPOTUIMTKAX, 4 B
HEKOTOPBIX CITy4Yasix M HA CETKAX, HArPEBAEMBIX Ta30BBIMU TOPETKAMHU.

MukponeperoHka WMCHONAb3YETCS sl HEOONBIIAX KOJMYECTB BELIECTB
(0,05—0,2 mu). Ee ocyliecTBASOT B CHEHMAIBHBIX TpyOkax Omuxa (puc.2),
KOTOPBIC HIMEIOT BUJI KOPOTKUX MTPOOUPOK JIMHOM 5—6 cM n quameTrpom 4-6 MMm. B









OneiT 4. OnpeaesieHue MOKa3aTesisi NpPeJOMJIICHUSE

ObopynoBaHue: npudop JUTSI ONPEaECTICHUS MoKaz3aTeis
npenomMiieHus — pedpakToMETp, TUATUIOBBIM 3(Pup, BaTa, CTCKISHHbIC MAT0YKH,
UCCIIEAyEMbIE BELIECTBA — AlICTOH, ATAHOJI, dTUJIALETAT U JIp.

[Tokazarens NpPEenOMIIEHUS] OTHOCUTCS K YMCITY BECbMA BOXKHBIX (PU3HUECKUAX
KOHCTAHT, XapaKTEPHbIX IJI1 JAHHOTO BEINECTBA WJM pacTBopa. BenmwumHa ero
3aBUCUT OT psiAa (PAKTOPOB: YMCTOTHI BEIIECTBA, TEMIIEPATYPbI, JUIMHBI BOJIHBI
IPOXOSAIIECTO CBETA M OT KOHLIEHTPALMK BelIecTBa (A1 pacTBOpoB). Kak mpasuio,
3HAUEHUE OKA3ATEINSI MPETOMIIEHUS HAXOAST MPY JUTMHE BOJIHBI, COOTBETCTBYOIICH
JUIMHE BOJIHBI KENTON NuHUM MiameHu Hatpus (D-nmuamsa ¢ A=589.3 um). [lnd
YKUJKUX OPraHUYECKUX BELICCTB MOKA3aTENb TPETOMIIEHUS U3MEHSETCS B MPEACIIAX
ot 1,3 no 1,8.

OnpeneneHue MOKa3aTeNs MPEIOMIIEHUS OCYIIECTBISIOT € TOMOLIBIO
pedpakToMeTpoB. B OTEUECTBEHHOW  MPAKTUKE I[MUPOKO  HMCIOJB3YETCS
pedppakromerp UPD-22.

Korpa 5yd MOHOXpOMATHYECKOTO CBETA MEPEXOAUT M3 OJHOW Cpedbl B
APYTYI0, CKOPOCTh €ro u3MeHsercss. Ha rpanune pasaena cpeq M3MEHSETCS TaKkkKe
€ro HalpaBJICHUE (ECIH JIYY NMPOXOAUT TPAHMLLy pPa3lena HE NMEPHEHIUKYISPHO).
ITokazarens NpenoOMIICHAS /1 PEACTABISIET COO0M OTHOIIEHHE CKOPOCTEH CBETA B
ABYX cpenax (0ObIYHO BO3YX M UCCIIEAyEMAs KUAKOCTB).

3anuch 3HAUEHUS MOKA3aTeNsl MPEIOMJICHHS COMPOBOXKAAKT YKA3aHHEM

JUITMHBI BOJHBI (IOJCTPOYHBIA MHACKC) W TEMIEPATYPbl (HAACTPOYHBIA HHIEKC),
nZ0
Hanpumep D . TloBbimienne Temmeparypbl Ha 1°C, KaK MPaBHIIO, MPHBOAUT K

YMCEHBILICHUIO BEJIMYMHBI MoKazarens npenomaeHus Ha 0,0005 u Hao0opoT. DTIM
PABHIJIOM MO>KHO TOJIB30BAThCS MTPH HEOOXOAMMOCTH COMOCTABIICHUS PE3YJIbTaTa
M3MEPEHUS CO CITPABOYHBIMH JTAHHBIMH, €CITU U3MEPECHHUSI BBITIOJIHEHBI TIPU Pa3HBIX
teMmneparypax. [lokazarens npenoMIIeHUst OMPEACIISIFOT ¢ TOYHOCTHIO 10 0,0001.

OnpeneneHue nokazareis NPeToOMIIEHUS MPOU3BOAUTCS TSl MACHTU(DUKALIAA
BEUICCTB (IJ1aBHBIM 00pa3oM >KHMIKHX), IS YCTAHOBJICHUS WX YHCTOTHI, AJIs
ONPEAENCHNS] KOHLICHTPALMK PACTBOPOB. 3HAUEHHUE TOKA3ATENs MPEITOMIICHUS
UCTIONB3YETCS JUIsl HAXOKACHWS BEJIMYMHBI MOJIEKYJSIPHOW pedpakumn MRp,
SIBJIAFOLLEUCS BAXKHON XapaKTEPUCTUKOM BEIIECTBA!

_n*-1 M
D p2i2 p
e M — MONEKYISpPHAsS MAacca; P — IJIOTHOCTD.

MR
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Ipumep 2

KapOoHuabHbIe COeTHUHEHUSE
I. TTonyyenue

OmneiT 1. O0pa3oBanue aneTaabAeruaa Npu OKUCJICHNH CIUPTA
Marepuansl: STUWIOBBIA COUPT, OUXPOMAT KK (B MOPOILLKE).

B npoOupky ¢ oTBoHO#M TpyOKo# Bebmarot 0,5 T Ouxpomara Kajims, a 3aTeM
OPUIUBAOT 2 MJT pa30aBIEHHONW CEPHOM KHUCIOTBI M 2 MJI COMPTa M CMECh
BCTPAXUBAKOT. HabmonaeTcst pa3orpeBaHrue U U3MEHEHUE OKPACKU CMECH.

3aKperIstoT MPOOUPKY HAKIOHHO B JIANKE LITATHBA W TPUCOECAUHSIOT
OTBOAHYIO TPYOKy, KOHEL KOTOPOH MOTPy»Kar0T MOYTH A0 AHA BTOPOH MPOOHPKH
OPUEMHHUKA, COACpXKAEH 2 MJI XOJMOAHOW BOABL [IpueMHUK mNOMEIIAlT B
CTAKaHYHK C XOJOIHOM BOOM. OCTOPOKHO HArPEBAKOT CMECH TUIAMEHEM TOPEIIKH,
perympysi paBHOMEPHOE KUNIEHHE cMecH, n3deras nepedpoca. B Teuenue 2-3 MuH
00bEM KMIKOCTH B TPUEMHUKE VYBEJIMYMBACTCS IMOYTH BJBOE, MOCIE YEro
MPEKpallaloT HarpeBaHKue U pa3OuparoT mpuodop.

OTroH B NOpPUEMHUKE WMEET PE3KHMHA 3amax aueranpacruja. PactBop
UCIOJB3YIOT JJIsl MOCTEAYOUINX OMBITOB.

Oneit 2. O0pa3oBaHue aJbJerHI0B H3 CHHPTOB IMPH OTLICIICHUH
BOAOpOJA

Marepuansl: STWIOBBIA COUPT, MEAb METAIMYEcKas (B BHAE TOHKOMA
MPOBOJIOYHOMN CETKH ).



K oObiuHOl mpoOupke moaOHUparOT KOPKOBYKO MPOOKY. 3aTeM MOJIOCKY
TOHKOH MEAHOW CETKM CBOPAYMBAKOT B IUIOTHBIA LMJIMHAP JUIMHOW 4-5 cM,
CBOOOTHO BXOJSIINH B TY %€ TPOOUPKY, HO 3aMOJIHSIOIIUN BECh €€ TPOCBET.

[TomemaroT B cyxyro TpoOUpPKY 3 MJI UCCIIEAYEMOrO CIUPTAa U 2 MJT BOJIBI.
3areM CUJIbHO HAKAJIMBAKOT CBEPHYTYHO CETKY, JACPXKA €€ TUTEIIbHBIMU IIUILAMHA B
IUTAMEHU TOPEIIKH, TPH 3TOM MEJIb YEPHEET. BBICTPO BKIIAIBIBAIOT TOPSYYIO CETKY B
NPOOUPKY CO COUPTOM M TOTYAC K€ HEMJIOTHO 3aKPBIBAIOT MPOOUPKY MPOOKOH.
Crmpt OypHO BCKHIIAET, MOSBIISICTCS XapAaKTEPHBIA 3amax ajabAcruaa, a MeaHas
CETKA CTAHOBUTCS SIPKO-KPACHOM.

Korpa 6ypHoe KMNEeHHE CUpTa MPEKPATUTCS, BCTABJISIFOT MPOOKY TJIOTHEE U
OXJIKIAKOT TPOOMPKY B CTAKAHE C XOJIOJHOH BOAOW. 3aTeéM BBIHUMAKOT MPOOKY,
NEPETUBAIOT )KAKOCTh B IPYTYIO MPOOUPKY B A0OABISIOT K HEM MPUMEPHO PABHBIN
00BEM BOABI, KOTOPOH PEABAPUTEIBHO OMOJACKUBAKOT CBEPHYTYIO CETKY B IEPBOM
npoOUpKe.

[Tony4aroT BOAHO-CIHMPTOBOM PacTBOP AaLECTAIBACTUAA (M3 STUIOBOTO
CIMPTA), KOTOPBIH JAET BCE XapaKTEPHBIC Ui albACTUAOB peakuuu. [Ipumenss
TAKOH pacTBOp ISl MOCJEAYIOIIMX OMNBITOB, MOJIE3HO B MAPAIENBHBIX MpoOax
yOEIUThCS, UTO UCXOTHBIA COUPT HE AACT 3TUX PECAKIIMNA.

Oneit 3. O0pa3oBaHue aleTOHA
Marepuansl: anerat Kajibluus (O€3BOIHBIMA, B TOPOILKE).

Jlns nosryueHust 0€3BOIHOTO alleTaTa KaablUs KPUCTAUNTMYECKYHO COMb
(CH3COO),Ca-2H,0 obe3BoxkuBaroT HarpeBanuem a0 120-130°C, mocse 4yero
W3METTbYALOT.

OnbIT ciieayer NpoBOANTHL B BLITSKHOM IKa(dy!

B npoOupky momemaror 4-5T CyxXOro amerara KaibLMs, MPUCOCTUHSIOT
OTBOAHYI TPYOKy MW YKPEIUISOT MNPOOMPKY B JIAKEe IOTAaTHBA MOYTH
TOPU30HTAJIBLHO TaK, YTOOBl JHO MPOOUPKH OBLIO HECKOJIBKO BBIIIE, YEM €€
OTBEpPCTHE. JIETKUM MOCTYKMBAHUEM JOCTHTarOT 0Opa30BaHMs KaHAIa HAJ CIOEM
comu B npoOupke. OTBOAHYHO TPYOKY MOTPYXAOT MOYTH 0 JHA B MPOOHMPKY-
OPUEMHUK C 2 MJT XOJIOAHON BOJIBI, MOMEIIEHHYIO B CTAKAHYMK C BOAOH.

[TpoOupky ¢ ameraroM KaJlbLids HArpeBarOT TUIAMEHEM TOPEIKH CHavaja
OCTOPO>KHO, 3aTEM CHJIBHEE M, HAKOHEL, 10 KPACHOTO KAaJCHHMs, COJNb MPH 3TOM
YAaCTHUYHO OOYITIMBAacTCA W uepHeeT. JleTyume MNpPOAYKTHI PaA3IOKEHUS COJIA
NEPEXOIAT B IPUEMHUK M IEPBOHAYATIbHBIA 00OBEM SKUKOCTH B HEM YBEIMYMBACTCS
OPUMEPHO BIBOE, MOCIE YEro MPEKpAINAlOT HArPpEeBaHWE W CPasy K& pa3OHMparoT
npudop.



OTroH wWMeeT pe3Kui 3amax, >KENTYH OKPAcKy M JaeT Ui aleToHa
XAPAKTEPHYIO MOJA0(POPMHYIO pEaKIui0 (CM. OnbIThl). Ecaum OTroH MyTHBIA (OT
YACTHYEK CMOJIMCTBIX MPUMECEH), TO QUIBTPYIOT Yepe3 MAICHbKHIA CKJIaa4aThli
(UIIBTP, MPEABAPUTEIIBHO CMOYEHHBIN BOIOM.

[Tocrie MONHOTO OCTBHIBAHWS PEAKLMOHHOW MPOOHMPKK K €€ COACPKUMOMY
n00aBasrOT 2-3 M1 pa30aBiaeHHOM CcOJIIHOW KucnoTel. HaGmrogaetcss oOWIIbHOE
BbIIENIcHHE okcuaa yriepoaa (11). TIpu noakucieHnn HCXOAHOTO alleTara Kajablus
ra3 He BBIIEISAETCS.

II. CsoiicTBa

Onpit 4. Iosry4eHHe OKCHMA aALETOHA
Marepuansl: aueToH (YMCTHINA), THAPOKCHIAMUHA THAPOXJIOPUA, KapOOHAT
HaTpus (O€3BOHBIH, B MOPOIIIKE).

B mmpokyro mpoOMpKy HajIMBarOT 7 MJ BOJBI W PACTBOPSIOT B Hel 2T
COJISTHOKMCJIOTO THIPOKCHIaMUHa U 1,5 T 0€3BOJHOM COJIbI, TPU 3TOM BBIACIAECTCS
MHOI'0 yIJIEKHCIIoro raza. [lolydeHHbI pacTBOp XOpPOLIO OXJaXAArT (JIydlle B
JeNssHOW BOJIE) W TMPH BCTPAXMBAHUM JOOABIAIOT K HeMmy 1,5 M aleToHa.
HaGnronaercss pazorpeBaHne CMECH M CHOBA OOWJIBHOE BBIJCIICHHUE IMy3bIPHKOB
VIJIEKUCIIOTO ra3a, OJHOBPEMEHHO W3 PAcTBOPA BBIMAAAOT JIETKHE Oemble
KPHUCTAJUIbl OKCHMA alleTOHA, MMEIOLIME cBoeoOpa3Hble 3anax. CMech OXJIaXKAaroT
€lll€ HECKOJbKO MHUHYT, MOCJAE€ YEro OTCACHIBAIOT U OTKUMAIOT KPUCTAUIbI B
MaJICHbKOM BOPOHKE C BKJIAJBIIIEM, MPOMBIBAIOT UX 2-3 KaMIsMH XOJIOJHOTO
CMHPTA U CYLIAT MEKIY JIMCTaMU (PUILTPOBATILHOM OyMary.

OmneiT 5. B3anmoaeiicTBHae alleTOHA € CYJIb(PUTOM HATPHUSA
Marepuansl: aneToH (YUCTHIN), Cyab(UT HaTpHs (CyXO€ BEIIECTBO), CEPHAs
kucnora (0,1-0,2 H), pacTBop PeHONTaIEHHA.

0,1 r TBepaOro cyib(huTa HaTpUs PaCTBOPUTH B MUHUMAJILHOM KOJIMYECTBE
BOJBI U 100aBUTH 1 Karuiro pactBopa (eHoNIpTaicuHa; €C/IA MOSBISCTCS PO30Bas
OKpacka, TO €€ YHWYTOXAT, OCTOPOKHO A00aBisisi HECKOJNbKO Kamenb (0e3
n30bITKA) Pa30aBICHHON KUCIIOTHI.

B napyryro nmpoOupky mnomemaroT 1 Mim Boael M 1 Kamro  pacTBopa
¢eHondranenHa. 3areM BHOCAT B 00€¢ mnpoOupku 1o 1-2 Kamim aneToHa.
HMHTEHCUBHOE MOKPACHEHUE >KUJKOCTHU, T.€. MOSBJICHUE TMIPOKCUIILHBIX HOHOB,
HaOJII01aeTCs JIUIIb B CMECH, COJIEPKALEH CYb(UT HATPHUSL.



OneiT 6. B3anMopeiicTBue O€H30i{HOTO aJIbAETHAA €O IEJI0YbI0 (PeaKkuus
Kannunapo-Tuienko)

Marepuainsl: OCH30MHHBIH AIbACTUN, TUJIPOKCU] Kajaus
(cBeXkempUroToBNeHHbIH 10%-HbIi CIUPTOBOM PAcTBOP), AMXPOMAT Kanus B
MOPOLIKE.

JIns TpUroTOBIECHHMS CIHMPTOBOIO PACTBOPA ILIEJIIOYM CMEHMIMBAKOT 1 M
KOHUEHTPUPOBAHHOTO PacTBOpa THAPOKCHAA Kaus ¢ 4 M 3TWIOBOTO CHUPTa
(pexktu(ukara).

A. K 1 Mt 6en3anpaernaa 100aBAsSIOT MPU BCTPSXUBAHUKA 5 MJI CIUPTOBOTO
pacTBopa Mieaoun. CMeCh pa3orpeBacTcss U OBICTPO 3aTBEPACBACT (BBIACIAETCS
OONBIIOE  KOJMYECTBO KPHUCTAUIOB OEH30MHOKHMCIOro Kanmus). Kpucramibsl
OTCaChIBAlOT B BOPOHKE CO CTEKIISIHHBIM BKJIAIBILIEM, OTXKUMAIOT, MEPEHOCAT B
npOOUPKY W MPUJIMBAKOT 4-5 MJ BoABL [Ipy BCTpsSXHBaHUK KPUCTAIUTBI TOJTHOCTBEO
pactBopstoTcsi. K pactBopy n00apisiroT 1 mi1 pa30aBICHHONW CONSTHOM KHUCIIOTHI,
oOpa3zyeTcst 0caiok OEH30MHON KUCTOTHI.

b. ®unbrpar, nony4YeHHbIH TpUA OTACTIECHUH KPUCTANIOB OEH30MHOKHACIIOTO
KaJusl, MEPEMBAOT B MPOOMPKY M HArpeBarOT HA KHIAIIEH BOASHOW OaHe a0
ucnapeHust OOJbIICH YaCTH COUPTA.

K wacTtu ocrarka, umeroiero 3anax O€H3UI0BOro CNUpTa, 100aBIISOT 1-2 Mt
BOJIbI, HEMHOTO AMXPOMAra Kainust U 1 MJI KOHIEHTPHUPOBAHHON CEPHOM KUCIIOTHI
CMech HarpeBarOT W OTMEYAKOT TMOSBICHUE XAPAKTEPHOIO 3amaxa HMCXOIHOTO
anpaernga. K ocrapmeiics 4actn OEH3WIOBOTO CIMPTA OCTOPOXKHO, MO KAIlJIsM,
N00aBISAOT 2 MJI KOHUEHTPAPOBAHHOH CEPHOM KHCJIOTBI WM HAarpeBarOT CMECh.
HaOntonaercs xapaktepHoe Aji OEH3UI0BOrO CIUPTa OCMOJICHHUE.

III. KauecTBEHHBIE peaKu

OmneiT 7. BoccTaHOB/ICHHE aAJIbLACTHAAMH COeIUHEHHIT cepedpa (mpoda
Tonnenca)

Marepuansl: (GOpMaNbAETHI, aAUCTANBACTHA (TOJYYCHHBI B OMbITE 2),
pacTBOp HuUTpara cepeOpa, pacTBOp aMMHaka, pa30aBJICHHBIA BOAHBIA PacTBOP
LIEJIOYH.

[TpenBapuTebHO TOTOBAT aMMUAYHBIA PACTBOP OKCHAA cepedpa, 100aBss K
4-5 mu1 pacTBOpa HUTpaTa cepedpa pa30aBIICHHbII BOAHBIA AMMHAK MO KAILISAM JI0
PACTBOPEHHUS MEPBOHAYAIBHO 00PA3YIOIIErOCs OCaIKa.

PactBop anbaernyia HanuBaroT (mo 1 mut) B ABe MpOOMPKH M 100ABISIOT B
KXy TPOOUPKY MO 1 MJT CBEKEMPUTOTOBICHHOTO aMMHAaYyHOTO paCTBOPA OKCUA
cepedpa. B oHy 13 mpoOUpok J00aBISIOT enle 2-3 Kariv pa30aBiIeHHOr0 pacTBOpa
niesaoun. BCTpsxHyB NPOOUPKH, CTABAT MX B IITATHB.



OTMeuaroT, B Kakoil mpoOMpke HM3MEHEHHWE HaOnropacTcs panslue. Ecim
cepeOpo HE BBIAEISETCS, TO HANPEBAKOT MPOOUPKH € KUAKOCTHIO HECKOIBKO MUHYT
Ha BOJsIHOM Oane 1o 50-60°C.

YroObl MOJyunTh OCalOK cepedpa B BHIE 3€PKAJBHOTO CJIOS HA CTEHKAxX
NpPOOMPKH, MEPEA MPOBEACHUEM OIBITA CAEAYET TLIATETBHO BBIMBITH MPOOUPKY
rOpSAYMM PACTBOPOM ILETIOYU U 3aTEM OIOJIOCHYTh NACTHJUIMPOBAHHON BOJOK.

[To okoHuyaHuM pabOTBI € AaMMHAYHBIM PAcCTBOPOM OKHCH cepedpa
HEOOXOOMMO Ccpa3dy K€ BBIMBITH TIOCYAy, HaXOAMBINYKOCS B padoTe, a
00pa3oBaBIIMECS OCAJKA W HAJEThl HAa CTEHKAX PACTBOPUTH B pa30aBICHHOMN
A30THOM KHUCJIOTE.

OnsIT 8. BoccTanoB/ieHne ajbAerniamMu COCIHHEHMIi IBYXBAJCHTHOM
Meau

Marepuansl: (GopMaNbAETHI, aUCTANBACTHA (TOJYYCHHBI B OMbITE 2),
cyabdar menu (I1), pazbaBieHHBIH BOJHBIM pacTBOP MIEIOYH.

K 1wmn wmccnenmyemoro anpaeruaa aodaeistor 0,5 Mi pa3OaBICHHOTO
pacTBOpa LIETIOYM M 3aTeEM MO KaruisiM pacTBOp cylibdara Meau 10 oOpa3oBaHUsl
ocaaka. [ToydyeHHYI0 CMECh HArpeBalOT 10 Hayajla KMIEHHs, MPH 3TOM OCaI0K
U3MEHSET CBOKO OKPACKY.

OmneiT 9. Peakuus anbaernaos ¢ peaktusom @ejinHra
Marepuansl: (GopMaNbAETU, aUCTANbACTHA (TOJYYCHHBI B OMbITE 2),
pacTtBop cysbdara meau(1l), menouHoit pacTBOpP CErHETOBOM COJH.

AJBAETUABl KAPHOTO Psiia BOCCTAHABIMBAKOT JBYXBAJICHTHYK) MEIb B
OJTHOBAJICHTHYI0. B KayecTBe peakTuBa, COAEPKALIETO MOHBI MEIH, MPUMEHSIOT
peaktuB Denunra. PeakTB denuHra roToBIT nepea ynorpedbaeHueM, CMEIMBast
pacTBop cyabdara MEOM W INEJIOYHOH PacTBOP CETHETOBOM COMM (KaaueBo-
HATPUEBAs COJIb BUHHOM KUCIIOTHI).

B npobupke rotoesar peaktuB denuHra, ciavpBas mo 1 M MCXOTHBIX
pacTBOPOB (pacTBOpP CyJib(aTa MEAU W IIETOYHON PACTBOP CETHETOBOW COJN), U
npUOABIAIOT HECKOJIBKO Kallelb PacTBOPa MCCIECAYEMOTO BELIECTBA. BEpXHIOK
YacTh COAEPKUMOTO MPOOUPKU HArPEBAKOT B TUIAMEHHU TOPEJIKA 10 HAYaIa KATICHUS
¥ HaOMIOJAt0T MOsIBNIEHUE ocaaka okcuaa meau (I).

[TapasnenbHO MPOBOJAT PEAKIMIO ¢ OCH3ATBLAETHOM, OTMEYAIOT OTJIAYMS OT
A (PaTHYECKUX albACTHIOB.



Oneit 10. Peakuus anbaeruaoB ¢ PyKCHHCEPHHCTOH KUCJI0TOMH (peakuust
udpa)

Marepuansl. aneToH, aneTaabaeru] (MOJydeHHBId B ombitax 1, 2),
(dopmanbaeru, pacTBop PyKCHHCEPHUCTON KMCIIOTHI.

DOYKCUHCEPHUCTYIO KUCJOTY TOTOBAT, mpomnyckas okcua cepbl (IV) uepes
0,1%-HbI# pacTBOpP (PyKCHHA A0 OOECIBEUMBAHHSI.

K 1 Ma npo3paunoro O0ecUBETHOTO PAcTBOPA (PYKCHHCEPHUCTON KHCIOTHI
100aBJIsIOT HECKOJIBKO Karellb BOJHOIO PacTBOpA UCCIIEAYEMOTO anbaeruaa. depes
HEKOTOPOE BpeMs MOSIBJISIETCS OKPAcKa, OTMEUAIOT €€ OTTEHOK. 3aTeM B MPOOUPKY
no0aBstoT 0,5 MIT KOHLEHTPUPOBAHHOM CONSHOW (MM pa30aBIICHHON CEpPHOIA)
KUCJIOTHl M CHOBA OTMEUAIOT U3MEHEHUS OKPacku — cpaszy wiu uepe3 5-10 MUHYT.

Oneit 11. O0pa3oBanue iionopopma U3 aJIbJACrHA0B H KETOHOB
Marepuransl: aueToH, aneTaibAeru (MOJyYEHHBIH B ONbITax 1, 2), pacTBOp
10oJ1a B MO AE KM, PACTBOP I'MAPOKCHIA HATPHSL.

[Tonyuenune WonodopMa BO3MOKHO U3 albJCTHAOB H KETOHOB, B MOJIEKYJIaX
koTopeix  comepkurcss  rpymma CH;—CO—.  BcneacrBue  HAYTOKHOM
pacTBOpUMOCTH HomodopMa B BOJAE 3Ta pEaklUWs OYEHb YYBCTBHTEIbHA M
MO3BOJISIET, HAMPUMEDP, OOHAPYKUTH coaepxkanue B Boae 0,04% aieToHa.

Ota peakuus B KJIMHMUYECKHAX Ta00paropusx HasbpiBacTcs npoOoi JInbeHa u
NPUMEHSETCS IS OTKPBITHS AlleTOHA B MOYE.

BmecTo pacTBOpOB albIErMI0OB M ALETOHA, MOJYYEHHBIX B MPEIBLAYIIAX
OTBITaxX, MOKHO MPUMEHATh PACTBOPBI 1-2 Kameiab YMCTHIX BEUIECTB - ALCTOHA,
aneTanbAerua, a Takke popmanuHa - B 1-2 MJ1 BOJBIL.

B npobupky momemaror 1 kamio pacTtBopa iona B HOaUAE Kanus W
JA00aBJISIOT OYTH 10 oOeciBeUnBaHus 1Mo KarisaM 10%-Hbli pacTBOP MMAPOKCHIA
Hatpusi. K 0OeclBEYEeHHOMY pacTBOpPY A00aBisitoT 1 Kamio KapOOHHUJIBLHOTO
coeuHEHMs. B HEKOTOPBIX pacTBOpax HEMEUICHHO M 0€3 HarpeBaHusi (WA OT
TEIUIOTHI PYK) 00pa3yeTcs TUMOHHO-KENTBIA 0cafoK HogodopMa ¢ XapaKTepHbIM
3anaxom.

Oneit 12. Peakuust a1bAeru10B 4 KETOHOB ¢ HUTPONPYCCUAOM HATPHA
Marepuansl: auneToH, aueTAIbACIUA, BOJHBIA PaCcTBOP HUTPOIPYCCHAA
HATPHs, PACTBOP TMAPOKCUAA HATPUS, JICASHAS YKCYCHAs KUCIIOTA.

Peakiyst HOCUT Ha3BaHKME MPOOKI Jlerass U MPUMEHSAETCS B KITMHUUECKHAX
JadopaTopusx Hapsiay ¢ HomnoGopMHOI MpoOOoH AJis OTKPHITHS AllETOHA B MOYE.



B mpucyrcrBum Hutponpyccuaa Hatpus Nax[Fe(CN)sNO] ampaeruasl u
KETOHBI, COJCP)KAlMEe B MOJEKYJIC AKTHBHYIK METHUJIEHOBYIO TPYIIY, IaroT
COCIMHEHMSI, OKPAIICHHBIC Yallle BCETO B KPACHO-(PHOJIETOBBIN LIBET.

B npoOupky HanuBaroT 1 mMul BOJbl M 2-3 Kaljau MUCCIEIYEMOIO BEIIECTBA,
3areM 100aBisOT 1 M 5%-HOrO BOJHOTO PacTBOpa HUTPONpPYCCUAA HATpUS U
HECKOJIBKO  Kamenb  30%-HOro  pacTBOpa TWApPOKCHMaa  Harpusa.  Yepes
HENPOAOIDKUTENIBHOE BPEMS, TOCIHE BO3HUKHOBEHMS JIETKOTO OKpAIIMBAHUS,
N00aBstOT 1-2 KarM JeAssHOH YKCYCHOM KHcnoThl. KpacHas WM CHHSS OKpacka
YKa3bIBAaCT HA MPUCYTCTBUE METHIIKETOHA MU AJIbACTH/IA.
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3. OuenuBanue pe3yabraroB cpopmupoBannocTu komnerenuun OIIK-6.1
MeTtoandecknue peKOMEHIAlUK [0 HATMCAHUIO0 KYPCOBOM padOThI

KypcoBas pabora nmo aucuumimHe «OpraHuyeckass XUMHsS SBISETCS
opUIMATBHONW, CAMOCTOSATEIBHOM, TBOPUYECKONH M, B HEMAJIOM CTENEHW, HAy4HO-
UCCIICIOBATENBCKON paboToil cTyAeHTOB. E€ OLEHKa HAyYyHbIM PYKOBOIUTEIIEM
(pUKCUPYETCS B 3a4E€THOM KHUYKKE M BIOCJIEACTBUY BBICTABISAETCS B IUIUIOM. bonee
TOT0, MaTEPUAIBl KyPCcOBOil paboThl MOTYT OBITH MCIIOJIB30BAHBI CTYACHTOM B €T0
JaJIbHEHIICH Hay4yHOW M Y4YeOHOH JESTEIbHOCTH: MPH NOATOTOBKE HAYYHBIX
JOKIIAJ0OB Ui BBICTYIUICHWS HAa Pa3MuYHbIX KOHQepeHuusx. KauecTBEHHO
NOJrOTOBJICHHAsE KypcoBasi pab0Ta MOXET CTaTh NEPBOHAYAIBHBIM (PYHIAMEHTOM
BBIMYCKHOH KBaTM(PUKANMOHHOMN paObOThI U BIOCIEACTBAN JAKE MATUCTEPCKON WITH
KaHIUJATCKOW AUCCEPTALIAMN.



3ajauy HAMCAHUS KYPCOBOii padoThbI:

1.ITpnoOpeTeHne HOBBIX TEOPETUYECKUX 3HAHUI B COOTBETCTBUM C TEMOM pabOTHI
Y 33JJaHUEM PYKOBOJHUTETS,

2. ®OpMUPOBAHKE Y CTYJACHTOB HABBIKOB U YMEHUIA NMPOBEACHUS PA3JIMYHOIO POaa
HAYYHO-HCCIEN0BATENBCKUX PadoT;

3. IlokazaTh yMEHHE CTYACHTOB HAXOAUTh U AHAIM3UPOBATH Pa3IMYHbIC UCTOUYHUKA
y4e€OHOr0 ¥ HAYYHOTO XapaKTepa,

4. Hay4uuTh CTYACHTOB MPUMEHSTH OJYUYEHHBIC HA IEPBOM Kypce 00YUYEHHS 3HAHUS
0 Pa3IMYHBIX 3aKOHOMEPHOCTIAX XUMUYECKUX TTPOLIECCOB;

5.ITokazaTh CMOCOOHOCTH CTYJIEHTOB K TBOPYECKOW W HAYUYHO-HCCIIECI0BATENBCKOMN
pabote, yMeHHe (POPMYJIIMPOBAHUS CAMOCTOSTEIBLHBIX BBIBOJIOB IO PEHICHUIO TOMH
WIA WHOH TEOPETHMYECKON WM MPAKTHYECKOW MpOOIEMBI, BO3MOXKHOCTH
aApryMEHTHPOBATh CBOE 3aKJIFOUYEHHUE,

6. BbipaOoTKa y CTYJCHTOB HABBIKOB M YMEHHI MPABUIIBHO OPOPMIIITH
IIPOBEICHHOE UCCIIEIOBAHUE,

7.COBEPIICHCTBOBAHUE MPOPECCHOHAIBHON MOATOTOBKU Oy IyIIUX CHEUATMCTOB.

K ocHOBHBIM TpeOOBaHUAM, IPEAbSBISEMbIM K KYPCOBOii padore,
OTHOCHATCH:

1. KypcoBas pad®ota A0oikHA OBbITh BBIMOJIHEHA CTYJIECHTOM CAMOCTOSITENIbHO U
HOCUTb TBOPUYECKHUI U HAYUYHO-UCCIIEIOBATEIBCKUM XapaKTep.

2. OHa A0/DKHA OCHOBBIBATHCS HA AHAJIM3E PA3IMYHOTO MATCpuajia, HAYMHAsS OT
NEPUOIMYECKOHN M CIIPABOYHOM M 3aKaHUMBAs HAYYHOU W yYeOHOM TUTEpaTypo.

3. KypcoBas paborta noykHa ObITh MPaBUIILHO O(OpMIIEHA, B COOTBETCTBHH CO
BCEMH TPEOOBAHUSIMU.

4. 3n05KE€HHBIA MaTeprall JOJDKEH OBITh XOPOILIO apTYMEHTUPOBAHHBIM.

5.Ctpyktypa paboThl  AO0KHA  OTJAMYATBCS  CTPOHHOCTBIO,  JIOTMYECKOM
MPOJAYMAHHOCTBIO U MOJTHOCTHEO COOTBETCTBOBATH 3ASBJICHHON TEMATHUKE.

1.HEPBbI DTAII



1.1. BeiOop TemMbl KypcoBoii padoThbI

Temy KypcoBoil paGoTel MO AMCHUIIIMHE «OpraHuvyeckas XuMus»)» MOKHO
BbIOpaTh U3 MPUMEPHOTO MEPEYHsI TEM. [{0MyCKaeTcss HanMCaHue KypcoBOid paboThI
U [0 TEME, KOTOPas OTCYTCTBYET B MPUMEPHOM MEPEUHE TEM, HO TOJBKO MOCIE
NPEIBAPUTENLHON KOHCYIBTALIMKA M YTBEPKICHUS €€ HAyUYHbIM PYKOBOIUTENEM. B
NPOTUBHOM ClTyyae paboTa MOKET OBITh HE 3aUTEHA.

1.2. Perucrpanust TeMbl KypcoBO#i padoThI H BEIOOP HAYYHOT0 PYKOBOAMTEJIS

[Tocre TOro kak Onpeaenuuch C HHTEPECYIOMEH TeMOM OyayIeil KypcoBoii
paboTEL, HEOOXOOUMO 3aPErMCTPUPOBATH €€ Ha Kadeape HEOPraHMYeCcKOW Wu
aHATMTUYECKONH XumuM. J[yOmupoBaHKWE TEM KYPCOBBIX PadOT HE NOMYCKACTCA, B
CBSI3H C 3TUM, PEKOMEHAYETCS, KAK MOYKHO PaHbLIE BBIOPATh W 3apETHCTPUPOBATH
TEMY KYPCOBOH palOTHI.

1.3. KoHCy/ibTHPOBaHHE ¢ HAYYHBIM PYyKOBOIMTEIEM

[Tocne TOro kak Bbl BbIOpaIM TEMy KypCOBOW palOThl, HEOOXOIUMO
BCTPETUTHCS C HAYUHBIM PYKOBOJMTEIEM W MPOKOHCYJIBTUPOBATHCA C HUM. J[yis
ATOTO MOAOHANTE B YaChl KOHCYJIbTAIIMK BAIIETO HAYYHOTO PYKOBOIUTENS (BpeMs 1
JaTy KOHCYJIbTAIMU mpenoaaBaTenicid kageapbl MOXHO y3HaTh y JabopaHTa
Kadeapel MpU perucTpalii TEMbl WM HA CTE€HAC Kadeapbl), YTOUHUTE TEMATUKY
paboOThI, COINIAaCyHTE IUIaH KypCOBOW palOThl, a TaKXKE BBISICHUTE BCE
MHTEPECYIOIINE BAC BOMPOCHL. B CBSA3M C 3TUM PEKOMEHTYETCS 3apaHee MOCMOTPETh
OMPENICJICHHYI0 JIUTEPATYPY MO TEME Ballieii pabOThl, COCTABUTh PEABAPUTENIbHBIN
iaH paboThl, 3aMKUCATh BCE HEMOHATHBIE M UHTEPECYIOLIUE BAC BOMPOCHI U T.1I.

HayuHblii  pyKOBOAMTENL  OCYIIECTBISIET KOHTPOJb 3a  MPOLIECCOM
BBIMOJIHEHUS pa0OTHI, @ IO OKOHYAHUIO €€ MOATOTOBKU MPOBEPSET U JAET HA HEE
PELEH3HIO.

2. BTOPOM DTAIl
2.1. CocraB/ieHue MJIaHA KypCOBOii paGoThbI

[Inan paboTel — 3TO MNEpBOHAYaJbHAas OCHOBA PaboOThl, OT IPaMOTHOIO
COCTABJICHUS] KOTOPOH 3aBHCUT MPABUJIBHOCTH HAMMCAHUS M MOJHOTA PACKPBITUS
BbIOpaHHO TeMbl. COCTAaBIEHHUE MJIaHA — 3TO HEMPOCTas 337a4a, TaK Kak MpH 3TOM
y>K€ HE0OX0IMMO BJIaICHUE MATEPHAJIOM MO BEIOPAHHO TeMe KypcoBO# padoThl, U,
KPOME TOro, OH JOJDKEH C OJHOH CTOPOHBI IMOJHO PACKpPBIBATh COJEPYKAHUE



3asBJICHHOH TEMBbI, a C JPYyrod HAOOOPOT HE BBHIXOAUTH 3a PaMKH MpeaMeTa
uccieaoBanus. bosiee Toro, miuaH AOKEH ObITh JIOTMYECKHA BBICTPOCHHBIM, T. €.
NOCJIEI0BATENBHO PACKPBIBATH 0003HAYEHHYIO TEMY.

CornacHO yCTOSIBLICHCS TpagulMU MO HANMCAHWIO HAYYHBIX PpaloT IUIaH
JOJKEH COCTOSITh U3 BBEACHUS, IBYX-TPEX IJ1aB MO ABa-TpH naparpada B Kaxaoit
(He gonmyckaeTcs riiaBa 0e3 pazieneHus XoTs Obl Ha ABa naparpada), 3aKkiIF0ueHUs 1
CMHCKA UCMOJIb30BAHHBIX UCTOUHUKOB U JIUTEPATyphl. [ [py 3TOM HAJ|0 MOMHUTH, 4TO
HAa3BaHUE IJ1aB HE IOJIKHO HU B KOEM CJTy4ae MOBTOPATH HA3BAHUE TEMBbI, a HA3BAHUE
naparpadoB — HA3BaHUE IJ1AB.

CTyaeHT MOXKET COCTaBUThH IJIAH CAMOCTOSITENBHO, HO TOTJA, KOHEUHO K€,
TpeOyeTcs COracoBaHWE IUIaHA C HAYYHBIM pyKoBoauTeneM. Kpome Toro, B
POLIECCE HAMIMCAHUS, B CBA3U C HAXOKICHUEM CTYIEHTOM HHTEPECHOTO MaTepHara,
a TakKe MO0 JPYyrMM MpUYMHAM, TUlaH PpabOThl MOKET MEHAThCS U
KOppEKTHpOBaThcs. M B 3TOM ciiyyae Takke HEOOXOJMMO MPEIBAPUTEIILHOE
COIJacue HayYHOIro PyKOBOJUTEISL.

2.2. IToa0op 1 aHAIN3 HCTOYHHUKOB U JINTEPATY PbI

OcHoBHas 4acTe pabOThl JOJDKHA OBITh OCHOBAHA HA AHAIM3E PA3IMYHBIX
WUCTOYHUKOB HAy4YHOTO (pa3iuyHbie MOHOTpauu, CTaTbH, IUCCEPTALMU U
aBropedeparbl auccepranuii) U y4eOHOro MmiaHa (HanmpuMmep, y4eOHWUKH WM
y4ueOHbIE MOCOOMS) KaK OTE€YECTBEHHBIX, TaK M 3apyOCKHBIX aBTOPOB. JlaHHas
auteparypa qubo Oepercs B Ombimorteke, oo u3 MHTEpHET-pecypcoB, b0 u3
JAPYrUX UCTOYHUKOB.

Kpome Toro, CTyA€HT AOJKEH MOKa3aTh CHOCOOHOCTH MOUCKA HEOOXOMMOM
uH(pOpMalMK IJI1 HAWMCAHUS MCCICIOBAHUS, MO3TOMY B JAHHOM MOCOOMM HE
OPUBOJUTCS CHOUCOK PEKOMEHAYEMOW JIMTEPATyPbl, TaK Kak HEOOXOAMMBIE
MaTepuanbl CTYACHTHI JOJHKHBI HAUTH CaMU U TEM CAMBIM MPOJEMOHCTPUPOBATH
CBOM HAyYHO-HCCIEA0BATEIBCKIUE HABBIKH MO MOUCKY HH(POPMALIUH.

Jroboe nUTHpOBAaHME KAK HAYYHOH M y4eOHOW JIATEparypel, TaK U
NEPUOAMYECKAX W CHOPABOYHBIX HW3JAHWH, MOJDKHO OBITH JOCIOBHBIM JHOO
W3JI0)KCHHBIM ~ CBOMMH  CIIOBAMHM, MAKCHUMAJIBHO  TOBTOPSAIOIIMMHU  CMBICI
NEPBOMCTOYHUKA, & MOCIIE KAKA0TO HIUTUPOBAHUS 00S3aTENILHO CTABUTCS CChUIKA, B
KOTOPOW YKa3bIBAOTCA BCE JaHHBIE 00 aBTOPE M MCTOYHHKE LIMTUPYEMOTO
Mmarepuaia.

3.TPETUH DTAII



3.1. CTpyKTypa KypcoBoii padoThI

CrpykTypa KypcoBoil paboThl JOJDKHA COOTBETCTBOBATh M30PAaHHON TEME,
croco0CTBOBATH €€ MOJIHOMY PACKPBITHIO U PEICHUIO MOCTABICHHBIX LEJIN U 3a7a4.
B cTpykTypy KypcoBoii pabOThI BXOJAT CIEAYIOIINE JIIEMEHTHI:

TUTYJIBHBIN JIACT.
Conepxanue.
Beenenne.

Sl A e

OCHOBHOE COJICP)KaHWE, BKITIOUArOIMee B C€eOs TEOPETUUECKYIO YaCTh,
KOTOpasi TOJDKHA COJIEPKATh HE MEHEE IBYX maparpados.

hd

3aKIroueHue.
CNHUCOK HCTOYHUKOB U JIMTEPATYPHI.

7. Ilpunoxenus.
3.2. TpeGoBaHus K CTPYKTYPHBIM JIEMEHTAM KypPCOBOii padoThl
3.2.1. TuTyJIbHBIH JUCT

TUTYNBHBIA JIUCT SBISETCS MEPBOM CTPAHULEH KYpCOBOH PabOTHI U CITY>KUT
MCTOYHUKOM MH(POPMALIMH, HEOOXOAMMOM U1t 00paObOTKH M MOUCKA JOKYMEHTA.

3.2.2. Conepxanue

Copepxxanve  BKJIKOYAECT BBEICHUE, HAMMEHOBAHUE BCEX  Pa3JIENOB,
MOAPA3JEIIOB, 3aKIOUYEHUE, CIIMCOK UCIOIB30BAHHBIX UCTOYHUKOB M JIMTEPATYPBHIL,
NPWIOKEHUS ¢ YKA3aHUEM HOMEPOB CTPAHMIL], HA KOTOPBIX PAa3MEINACTCS HAYaJI0
Marepuana.

3.2.3. BBenenune

KypcoBasi pabota HauuHaeTcs C BBEJACHMS, OJHAKO 3TO HE O3HAYAET, 4TO
HAUMHATh €€ HANUMCaHWe HEOOXOAUMO C JAHHOTrO paszjena. PexoMeHmyeTcs
MPUCTYTATh K HAMMMCAHUIO BBEJCHUS B OCIICIHIO OUEPe/lb MJTH, TIO KpaitHel Mepe,
Korjaa Oy/eT 3aKOHYEHA COJIEpKaTeIbHas YacTh KypCOBOH padOTHI .

Bo BBeicHUM 00s13aTeNBEHO AOJDKHBI COACPKATLCA YKa3aHHd Ha.
— aKTYaJIbHOCTb TCMbI HCCJICAOBAHU A,

— 00BEKT KYPCOBOiA pabOTHI;



— IPEeIMET KyPCOBOM paboThI;

— LIETTU ¥ 33124 MCCIIE0BAHUS,

— METOAOJIOrMYECKasi OCHOBA UCCIIEIOBAHUS,
— TEOPETUYECKAs OCHOBA KyPCOBOM padoTHI,
— CTPYKTypa paboTHI.

Axmyanvnocmos memol uccie0oéanuA. B JaHHOM pas3zene yKas3blBacTCs
3HAYMMOCTb TPOBECHUS HCCIEA0BAHMS UMEHHO IO JAHHOH TEME HA COBPEMEHHOM
ATane pa3BUTHs XMUMHUYECKON MPOMBIIIJIEHHOCTH U XUMUYECKOH HAYKH, a TAKXKE
0OOCHOBBIBAETCS TIO3ULMS ABTOPA MO BBIOOPY MM TEMATHKW KypPCOBOM padOTHI.
Kpome Toro, 3aece MOXKET OBITH 3aTPOHYTA MPAKTUYECKAs W TEOPETHYECKAS
LHEHHOCTh MCCJIECI0BAaHUS B BbIOpaHHOM HampaBicHud. OOHAKO HEOOXOAMMO
NOMHHTh, YTO AaKTyaJbHOCTh HE JOJHKHA 3aHUMATh CIMIIKOM MHOIO MECTa,
onTuManbHbI 00beM cocTaBisieT 1/2 wim 2/3 cTpaHuLBbI.

Ileru u 3a0auu uccneoosanua. llenu wccinenoBaHUs TPEAONPEACIIEHBI
PEMETOM KYPCOBOM padOThI, HETTOCPEACTBEHHO BBHITEKAIOT M3 HETO, a 3a/1a4H, B
CBOIO OUEpeNb, MPEAONPEACICHB IENbI0 HCCEAoBaHMs. Yamie Bcero Ienb
WCCJICIOBAHMS OJTHA, a 3314, ECTECTBEHHO, HECKOJIBKO. L{enb KypcoBoit paboThl —
3TO TOT OPUEHTUP, TO KOHEUHOE COCTOSIHME, KOTOPOE aBTOP CTPEMUTCS B MTOTE
JIOCTUTHYTH. [lenu ¢ 3a1auaMu COOTHOCSATCS KaK OOIIee W YaCTHOE, TO €CTh 3aj1auu
— 3TO OMPENCIICHHBIC MPOMEKYTOUHBIE MYHKTHI, KOTOPbIE HEOOXOAUMO TOCTHYb,
9TOOBI OCYIIECTBUTH OOIIYIO T1Eb.

3.2.4. CoaepxaTe/ibHAS YACTh KypPCOBOii padoThl

JlaHHBI? pazzmen KypcoBOd padOThl COCTOMT M3 HECKOJBKMX TJlaB M
naparpad)oB, B KOTOPbIX COOCTBEHHO W MPOBOJUTCS CaMO HCCIEIOBaHUE,
HEOOXO0MMO, YTOOBI OHM OBLITH TIOCTICIOBATEILHBIMU 1 IOTUYECKH BHICTPOCHHBIMHU.
[ToaToMy cneayer coOr0AaTh JIOTMYECKOE TMOCTPOCHUE Marepuaja U TUIaBHbIC
NIEPEX0IbI MBICII M3 0JTHOTO maparpada B apyroii. [Ipu 3ToM 04eHb BaXKHO, YTOOBI
aBTOp HE TOJIbKO TEPENUChIBAl WMEIOIIUACA Marepuaja, HO M TIyOoKo
aHaAJIM3UPOBAJl €0, MPUBOAS Pa3IMYHBIC PA3MBIIIJICHUS 1O JaHHOMY MOBOIy. B
ujaeane Kypcopas padoTa JIO/KHA CONEPKaTh HE MPOCTO aHAIM3, a KPUTUUYECCKUIA
aHaM3 Pa3IMUHBIX MCTOYHWKOB, a aBTOP JAOJDKEH H3jaraTh W CBOE BUIACHHE
npoOIeMaTHKH.



OnTuMaibHbIi 00BEM COJAEPIKATEIBLHON YacTH KYpPCOBOM pabOThI JOJKEH
COCTaBJIATH MPUMEPHO 13-18 cTpaHu.

3.2.5. 3aki1roueHnue

B 3akntoueHn NpuBOANTCS KPATKHA PETPOCTIEKTUBHBINA 0030p MPOBEACHHOM
B HCCJICIOBAHUM PabOThl, YKa3bIBAOTCA Y3JOBBIE MOMEHTHI HCCIIEI0BaHUS,
U3JIaratoTCs TEOPETUUECKUE U MMPAKTUYECKUE BBIBOBL, K KOTOPBIM MPUILEN CTYAEHT
B PE3YJIbTATE UCCIICNOBAHUS, A TAKKE MPEMIOKEHUS 110 YIIYUIIEHUIO, ONITUMHU3aLlUN
COCTOSIHMSI HM3y4yaemoro Bompoca. OHM JOJDKHBI OBITh KPaTKUMH M UYETKHUMM,
JAIOMIMMHA TOJTHOE MPEACTABIIEHUE O CONCPYKAHNM, 3HAUMMOCTH, 0OOCHOBAHHOCTH U
3 dexkTuBHOCTH TpemIaracMbix pa3padoTok. OHO MPEACTaBISCT PE3YJIbTAT Ha-
YYHOTO TBOPYECTBA CTYACHTA, KPAaTKWii WUTOT KypcoBod pabotel. [lo o0bemy
3aKJTFOYEHUE COCTABIISACT 1-2 CTPAHMIIBI.

3.2.6. Ciucok Jiureparypbl

B copepxanue naHHBIA 3JEMEHT JODKEH OBITh OTpakeH Kak Crhucok
MCTOYHUKOB M IuTepaTypbl. OH JOJHKEH BKIKOYATh B ¢€0s1 HE MeHee 10 HICTOYHMKOB,
UCIOJIb3YEMBIX TP HAMMUCAHUU PAOOTHI. JINTEpaTypHBIE UCTOYHUKHM FPYIIUPYOTCS
B aJ1()aBUTHOM MOPSJAKE WIK B MOPSAKE UCIOIB30BAHUS MaTepuana UCTOYHHKA B
KypcoBoil. Ecmm aBTOpbl paboT SBISIOTCS OAHOPAMWIBLIAMH, YUYUTHIBACTCS
andaBuT MX MHALKHAIOB. Ecnu B cnmcke €cTh pabOThl OJHOTO aBTOpPa, TO OHHU
BBICTPAUBAOTCA MO al(aBUTy HA3BAHHIA KHUT U CTATEH.

HICTOYHMKM HA MHOCTPAHHBIX S3bIKAX, KAk U MIHTepHET-cailiThl yKa3bIBAIOTCS
1oCjie NEPEYHsl OCHOBHOM JIMTEPATYPhI HA PYCCKOM SI3bIKE B ali(paBUTHOM MOPSKE.

3.2.7. Ilpuioxenust

B npunoxenun cneayeT moMeniatb BCIIOMOTATENBHBIA Marepua, KOTOPBIHA
P BKJIIOYEHUH B OCHOBHYIO HaCTh 3arpoMokaacT TekcT. K BcnomorarenbHOMY
MaTtepuany OTHOCATCS OONbIIME TAONHIBL, TPAPUKH, CXEMBI, PUCYHKH.

3.3. Hayunwlii pykoBOaAUTEIb

HayuHblii pyKOBOAUTENb OCYLIECTBISIET PYKOBOJACTBO HA MPOTSHKEHUM BCETO
BPEMEHM NOJITOTOBKH M HAMTMCAHUSI KyPCOBOM PabOoTHI, & B KOHLE JAET PELICH3UIO Ha
BBITIOJTHEHHYIO Pa0OTy M HA 3alIUTE ONPEIEISIET, OLICHUBACT KAYeCTBO W CAMOM
paboThI, U HENOCPEACTBEHHO MPOLIECCA 3aUIUTHI paOOTHI CTYACHTOM. B CBsI3M ¢ 3TUM



MOKHO 00paniaThCsi K HAYYHOMY PYKOBOAMTEIIO MO TMOBOJIY BCEX HESICHBIX WJTH
YTOUHSFOIIHUX BOMPOCOB. K HUM OTHOCSTCS:

— MOMOIIIh HAYYHOTO PYKOBOJIUTEIS TIPH BBIOOPE TEMATHKH PaOOTH M COCTABIICHHS
ee MJIaHa;

— OKa3aHKE MOMOIIY B MOA00PE YYEOHBIX U HAYYHBIX HCTOUYHUKOB,

— PEKOMEHJAIMK MO HAMUCAHUIO KYPCOBOM pabOThI, B TOM YHCJIE pPa3pelICHUE
CIMOPHBIX BOMPOCOB;

— pa3bsACHEHUE MpaBui 0GOPMIIEHUS! KypCOBO paboThI;

— MpeABapUTENIbHAS TPOBEPKA OTACTBHBIX IIAB WK naparpagoB padOTel U T. 1. U T.
.

3.4. Han0oJ1ee 4acTo BcTpedaeMble OIIHOKH NPH HAMMCAHUH KYPCOBOii paboThI

— cojiepkaHue pabOThl MOJHOCTHIO WM YAaCTUYHO HE COOTBETCTBYET 3asBJICHHON
TEMAaTHKE;

— INCPCIHUCBIBAHKUC OAHOI'O WMJIM HCCKOJIBKUX y‘{e6HI/IKOB;

— OTCYTCTBYIOT PE30JIIOTUBHBIC BHIBOJBI, K KOTOPHIM IPHUIIIC]T aBTOP B PE3yJIbTaTe
HCCIICIOBAHHUS,

— HE MOKa3aHa padoTa ¢ NEPUOAMUECKUMHU U3TAHUSIMU,
— OTCYTCTBYET aBTOPCKOE MHEHHUE B paboTE.
4 YETBEPTBIN DTAII
4.1. Opopmaenue KypcoBOii paGoThI
4.1.1. O0mue TpedoBanust

KypcoBas pabora HaOupaeTcss Ha KOMIIBIOTEPE B TEKCTOBOM PEAAKTOPE
Microsoft Word. PekomenayeTcst ciaeayromuii BapuanT (popMaTHPOBaHUS TEKCTA!
mpupt — Times New Roman pasmepom 14 nT., MEKIYCTPOUHBIA MHTEpBAT —
MOy TOPHBIH, BRIpABHUBAHUE TEKCTA HA CTPaHULIE — 1O upuHe. PaboTa neyaraetcs
Ha OJHOW CTOpoHE jucTa Oenoit Oymaru ¢opmara A4 CO CIEAYIONIMMU MOJSMU:
neBoe — 25 MM, BepxHee — 20 MM, HwikHee — 20 MM, mpaBoe — 15 Mm.



Pexomenayemblii 00beM KypcoBoi padoThl cocTapiiseT 20-25 cTpaHul] NEYaTHOTO
TEKCTA.

Ha tutyapHOM JMCTEe MEXKAY CBEACHUAMM 00 aBTOpE paboThI U €0 (hamunei
CTaBUTCS TMOAMKWCH aBTOpa, MOATBEPKAANOIIAs JUYHOEC HAMUCAHUE KypPCOBOM
paboTHI.

Kaxnas cTpykTypHas 4yacte KypcoBoi paOoTel (BBEIEHHME, TIJaBa,
3aKJIFOUYEHHUE, CITIMCOK MCIIOJIb30BAHHBIX UCTOYHMKOB W JIUTEPATYPhl) HAYMHACTCS C
HOBOW CTPaHULIBI.

Crpanuibl KypcoBOW PadOTHI CIEAYET HyMEPOBaTh apaOCKuMu LH(pamu,
co0III01as1 CKBO3HYIO HYMEPALIMIO IO BCEMY TEKCTY paOOTHI B IEHTPE HUYKHEN YaCTH
aucta 0e3 TOUKK. TUTYNBHBINA JTUCT BKIIOYAIOT B OOILIYI0 HYMEPALMIO CTPAHUILL, HO
HOMEP CTPaHULbl HA TUTYJIBHOM JIACTE HE MPOCTABIISETCS.

HanmeHnoBanus CTPYKTYPHBIX 3JIEMEHTOB KYpPCOBOM padoTHI:
«COHEPXXAHHE, «BBEJIEHUEY, «3AKJIIOUEHHED, «CITMCOK
HNCITIOJIb3OBAHHBIX UCTOUYHHUKOB M JIMTEPATYPLI», a Takke Ha3BaHUS
IJIaB CAEAyeT NevaTarh MOJY>KUPHBIM IIPU(PTOM, BHIPABHUBAHUE MO IEHTPY O€3
a03aIHOTO OTCTYNA U TOYKH B KOHIIC MPONMUCHBIMHA OyKBaMH, HE MOAYECPKUBAS.

3aromoBkH mnaparpaoB, MYHKTOB W TOANYHKTOB CJEAYET Me4Yararb C
NPONUCHOM OYKBBI, HE MO UEPKUBAsL, O€3 TOUKH B KOHIE. ECIIH 3aroJI0OBOK BKJIFOYAET
HECKOJIBKO MPEUIOKEHUH, MX Pa3AesIioT TOYKaMHy. [IepeHoCH! CloB B 3aroyioBKax
HE JTOMYCKAIOTCH.

PaccTosHue Mexay 3arojloBKamu KypcOBOW pPabOTHI, pa3fesiaMd OCHOBHOM
YACTH U TEKCTOM JOHKHO ObITh HE MeHee 3 (2 X 1,5 nHTepBaia) HHTEPBAJIOB.

BBeneHue u 3akt04eHUE HE HYMEPYIOTCS.

['naBel, naparpadsl, MyHKTEl H TOANYHKTBEl paOOThl HYMEPYIOTCS apabCKUMU
nudpamMu ¢ TOUKOH.

4.1.2. CCbLIIKHA ¥ CHOCKH

CHockH B KypcoBO#i paboTe MPUMEHSFOTCS TOT1A, KOTa aBTOP KEJIaeT ardo
YTOYHHUTH Kakoi-mmOo (akt, mnbo pacmmppoBaTh TO WM UHOE YTBEPKACHHUE, UK
YTO-JIM00 TPOKOMMEHTUPOBATE U T. M. CHOCKH MPUBOAATCA B KOHIIE CTPAHMIIBI, a



HyMepaius 1 0pOpMIICHUE OCYLIECTBISETCS TAKXKE, KaK U B CITy4ae UCMOIb30BAHMSI
CCBLIOK.

CeplIKH K€ TIPUMEHSIFOTCS B TOM CJy4Yae, KOrJa HCHOJB3YIOTCS WU
HUTUPYIOTCS UCTOYHHMKHM WJIM JIATEPATypa, a TaKKe APYyrue (PaKThl, B3SATHIC U3
VUCTOYHUKOB M JINTEPATYPBl. PEKOMEHAYETCS MCIOJIB30BaTh B KypCOBOW pabore
NOJICTPOYHBIE CCBUIKHM C MOCTPAHUYHON HyMepanuei apabckumu nudpamu.

Jlts oQOpMIIEHHSI CCBUIOK M CHOCOK CIIEAYET HCMOJIb30BaTh (PYHKIMIO B
Microsoft Word 97-2003 «BcTaBka — CChIIIKA — BCTABUTh CHOCKY», B Microsoft Word
2007 «CCBUIKM — BCTABUTh CHOCKY». 3HAK CCBUIKH, €CITU IPUMEYAHUE OTHOCUTCS K
OTJEJIBHOMY CJIOBY, TOJDKEH CTOSTh HEMOCPEICTBEHHO Y 3TOro clioBa. Ecin ske oH
OTHOCHTCS K MPEIOKEHUIO WM TPYIIE MPEMJIOKEHHIA, TO CTABUTCS MOCIE 3HAKA
NPENUHAHUS B X KOHIE. [I0ACTPOYHBIE CCHUTKH HYMEPYIOTCS apaOCKAMU LU paMu
0e3 CKOOKHM Ha KaK10¥ cTpaHuile, HaunHas ¢ 1udpel 1. Ha kaxnoi crienyromiei
CTPaHULE HYMEPALMIO CCBUIOK HAYMHAKOT CHAYaJIA.

B cceuike 00s3aTennbHO MPUBOAATCS CICAYIOIIKAE JaHHBIC: (QaMHIus W
WHULMAJIBI aBTOPA(OB), Ha3BaHWE PabOThI, MECTO, TOA M3JaHUS M CTPAHULA(BI)
OTKyJa LMTUPYETCS WM APYTMM OOpa3oM MCHOJB3YETCS B KypcoBOil pabote
JAHHBI HCTOYHHK WJTU JINTEPATYPA.

Ecnu uuTvpoBaHME MPOM3BOAUTCS HE MO MEPBOMCTOYHMKY, a MO paboTe
JAPYroro aBTopa, 3TOT GakT HEOOX0AMMO 0003HAYATh B CChUIKE. B Takux ciydasx
oHa HauuHaeTcs co cioB «uT. mo:», a nanee odopmiiseTcs, Kak ObLJIO yKa3aHO
BbilllE. [[UTUpOBaHKE UCTOUYHMKA MOXKET OBITh JOCJIOBHBIM, B 3TOM Clly4ae Takas
[IMTaTa 3aKJIF0YaETCS B KABBIUKH B TEKCTE KyPCOBOM pabOThI, a TI0O0E UCIPABJICHUE
B Heill He ponyckaercs. Ecau jke Bbl BCE PABHO CAENATM HE3HAYUTEIbHBIC
U3MEHEHHUS, TO HEOOXOMMO Cpa3y MOCJe HUX YKa3aTh B KPYIJbIX CKOOKAX TO, 4TO
Bbl U3MEHWIX U MOCTABUThH MEPBbie OYKBHI Balllero MMeHU U pammnuu. Ecim ke
UTUPOBAHUE OCYIIECTBIISICTCS HE JOCIOBHO, HO TMPH OSTOM T[JIaBHAs MBbICIIb
3aMMCTBOBAaHA M3 UCTOYHMKA, TOTA 3aKIHOYATh IIUTATy B KABbIUKKA HE TpeOyeTcs,
OJTHAKO HEOOXOAUMO MOCTABUTH CCHUIKY.

4.1.3. OpopmiieHHs1 CTHCKA UCIIOJIb30BAHHBIX HCTOYHHKOB H JINTEPATY Pbl

CHUCOK MCHOJb30BAHHBIX MCTOUYHUKOB U JIMTEPATYPhl JOJDKEH COCTOSTH U3
YETBIPEX Pa3/IENoB:

1. Ilepuoauueckue n3NaHus.



2. Hayunas m yueOHas JMTeparypa BKJIKOYACT B c€0s PA3IMUYHBIC HAYYHBIC W
yueOHBIC M3JaHWsl, MOHOrpaduu, craTbu, JIUCCEpTAlUM, aBTOpedepaTs
JACCEPTALMA U T. 1.

3. i3nanust HAa HHOCTPAHHOM SI3BIKE.
4. IHTEepHET-PECYPCHL.

4.1.4. UnnrocTpauyu

HNnmroctpanum (potorpaduu, pUCyHKH, CXEMBI, TpaMKH) pacnoJiararoTcs B
KypCOBOi paboTe HEMOCPENCTBEHHO HA CTPAHMULE C TEKCTOM Mocie ad3aua, B
KOTOPOM OHH YIOMUWHAIOTCS BIEPBBIC, UM OTAEIBHO HA CICAYIOUICH CTpaHUIIE.
HnmrocTpaiiui, KOTOPbIE PACHOIOXKEHBI HA OTHACJIBHBIX JIACTAX, JAOJDKHBI
BKJIFOYAThCS B OOLYIO HYMEPALMIO CTPAHMILL.

Wnmroctparun 0003HAYar0T  CIOBOM ~ «PHUCYHOK» M HyMEpyIOT
NocJeI0BaTeIbHO B Mpeenax naparpada. Homep miumocTpaiu 10JKEH COCTOSTh
U3 HoMmepa maparpada v HOPSAKOBOTO HOMEpa WILIKOCTPAIMM, Pa3lefeHHbIX
toukoil. Hampumep: Puc.1.2 (Bropoil pucyHok nepBoro maparpada). Homep
WUTIOCTpAIlMKM, €€ Ha3BaHWE M MOSCHSAIOIME  MOANWUCH  TOMEMIAIOT
NoCJeI0BaTENbHO MO WiTtocTpauueit. Eciu B KypcoBoii padoTe npuBeaeHa oiHa
WJUTIOCTpAIMs, TO €€ HE HYMEPYIOT U CIIOBO «PUCYHOK» HE MUIIYT.

HNnnmroctpanun  1O/KHBL MMETh HAMMEHOBAHWE, KOTOPOE MAACTCSA TMOCHE
HOMEpa pucyHKa. [1pr HEOOXOAMMOCTH WILTIOCTPALIMHA CHAOKAKOT MOSCHSIOIIMMHA
NOANMUCAMU (MOAPUCYHOUHBIA TEKCT). Homep winmtocTpaumu, €€ Ha3BaHHWE W
NOSICHSFOIIME MOAMUACH TOMEIIAIOT MO WIUTFOCTPALUEH.

HUnnrocTpaiyivi 1OJKHBL ObITh PACHONIOKEHBI TaK, YTOOBI UX OBbLIO yA00HO
paccMarpuBath 0€3 MoBOpoTa paboThl WM C TTIOBOPOTOM IO YAaCOBOM CTpENKE.
KauecTBo mnnrocTpanuii JOJKHO 00€CIeUYMBaTh X YETKOE BOCIPOU3BEICHUE.

4.1.5. Tabnuiet

LndpoBoii marepuan, Kak TPaBUIIO, JOKEH O(OPMIISTECS B BUAC TaOJIULL.
Kaxxnas Tabnmna 1omKHa UMETH 3aroJIOBOK, KOTOPBINA pacnoJiaratoT Haa Tabaurei
W MeyararoT B Havajne crpokd. Haamuce «Tabmuua» ¢ ykazaHwem €€ Homepa
NOMEIIAETCS B MPAaBOM BEPXHEM YIIIy HAJl 3aroJ0BKOM TaOJIMLbL. 3arojloBOK W
cii0BO «Tabnuia» HAUMHAKOT C MPONMUCHON OYKBHL. [lo4epKUBaTh 3aroJOBOK HE
cieayer. ToYka B KOHILE 3aroj0BKa HE CTABUATCS.

3aroyioBKH rpad) J0JKHBI HAUMHATHCS C TPOMUCHBIX OYKB, OA3ar0JIOBKH - CO
CTPOYHBIX, €CIM OHM COCTaBISAIOT OJHO MPEUIOKEHHE C 3arojlOBKOM, U €
NPONMCHBIX, €CIM OHM CaMOCTOSITENBHBIE. JleeHue 3arosoBka TaOJMLEl 1O



JWArOHAIM HE JOIycKaeTcs. BpicoTa CTPOK B TaOnMIE NODKHA OOECIIEUMBAThH
YETKOE BOCIPOM3BEACHHUE BKIIFOUEHHOW B Hee MHpopmanuu. ['pada «Ne n/m» B
Ta0JIAIy HE BKIIFOUAETCS.

TaOnuubl HYMEPYIOTCS MOCTENOBATEAbHO (32 MCKIIOYEHHEM Tabuull,
MPUBEACHHBIX B MPUJIOKEHUM) B Tpeenax naparpada. B mpaBoMm BepXHEeM yrity
HaJ COOTBETCTBYIOIIMM 3ar0jIOBKOM TaOJIUITBI TOMEMIACTCS HAANMKUCh « Tabnuiay ¢
yKkazaHuem e¢ Homepa. HoMmep Tabnuiibl OJKEH COCTOSATH M3 HOMEpa naparpada
U TOPSIKOBOTO HOMepa TaONWIIbI, pa3AeiCHHBIX TOUKOW, Hampumep: « Tabnuia
1.2» (Bropas tabnuna meproro maparpada). Ecimu B KypcoBoi pabote ojHa
Tabnulla, €€ He HyMEPYIOT U CJI0BO « Tabnuiay He MUIIyT.

Tabnuua pazmelnaeTcs mocjie nepporo ynoMUHaHUS O HEM B TEKCTE TaKUM
00pa3oM, 4TOOBI €€ MOKHO OBUIO YATaTh O€3 MOBOPOTA PAOOTHI WIIH C TOBOPOTOM
10 YaCOBOW CTPEIKE.

Tabnuiy ¢ OOJBIIUM KOJMYECTBOM CTPOK JOMYCKAETCS MEPEHOCUTH Ha
napyroi guct. [Ipu nepeHoce yacTu TaOauIbl HA APYTOM JIUCT (CTPAHUILY) CIIOBO
«Tabmuua» u HOMep €€ YKa3bIBarOTCS OAWH pa3 clpaBa HaJ TMEPBOM YaCThIO
TaOJUIIBI, HAJl IPYTUMH YacTsIMH TUIIYT cioBo «IIpogomkenuey. Ecau B padoTte
HECKOJIbKO Tabnull, TO mocie cioBa «lIpofoiskeHne» yKa3bIBAeTCs HOMEP
tabmunl, Hanpumep: «[Ipomomwkenue Tadbm. 1.2». Ilpu mepeHoce TabmuIiel Ha
APYToi JIUCT (CTPAHUILY ) 3aT0JIOBOK MOMEIIAETCS TOJIBKO HAJl MEPBOH €€ YacThIO.

TaGnuiy ¢ OONbIIMM KOMMYECTBOM rpad AOMyCKAaeTcs ACIUTh HA YacTH U
NOMEIIATh OJIHY 4YacTh MOJ APYroil B mpeaenax OJHOW cTpaHuubl. Eciau cTpoku
rpadbl TaONIHLBI BEIXOIAT 3a (hOpMAT CTPAHULIBL, TO B IEPBOM CIIy4ac B KAKIOW
4acTH TAOJIMLEI TOBTOPSETCS €€ TOJOBKA, BO BTOPOM CJIy4ae — OOKOBHK.

Ecnu noBTopsrommiics B pa3HbIX CTPOKax rpadbl TAOJIMLBI TEKCT COCTOUT U3
OJIHOTO CJIOBA, €70 MOCJE MEPBOTO HAITMCAHUS IOy CKAETCS 3AMEHATh KABBIUKAMMU,
€CIIU U3 JBYX 1 O0JIEE CII0B, TO NP NEPBOM IMOBTOPEHUM €T0 3aMEHSIETCS CIIOBAMHA
«To xey, a nanee — kaBblyKaMu. CTaBUTh KABBIYKH BMECTO MOBTOPSIOIIMXCS PP
Y UHBIX CUMBOJIOB HE JomyckaeTcsi. Ecnu nu(poBeIE WK UHBIE TAHHBIE B KAKOW-
00 CTPOKE TAOIMIIBI HE MPUBOASTCS, TO B HEH CTABUTCS MPOUYEPK.

4.2. IIpaBuia ckpenjieHusi KypcoBoii padoTbl

Kypcoas pabota noikHa ObITh aKKyPaTHO CKPEIJIEHA MYTEM MCHOIb30BaHUS
nepeieTa Wik ¢ MOMOUIbI0 MCMOJb30BaHUSl Mankd — CKopociuuBarens. He
JIOTTYCKAETCsl TPH CKPEMJCHHMM KYpPCOBOM pabOThl HMCHOJIb30BATh TMAamKy ¢
WHAMBHUAyaIbHBIMU (haiijlaMu, B KOTOPBIC 1O OTACTLHOCTH BKJIABIBACTCS KaXKbIi
JIMCT, TaK KaK 3TO 3aTPYAHSIET AeaTh UCIPABICHHUS B IPOLIECCE €€ MPOBEPKH.



Hawu6onee yacto BcTpeyaemblie OIUMOKH NPH 0(popMIIeHHH KYPCOBOii padoThI:

— HEenpaBWJIbHOE OQopmileHHE (OTCYTCTBYIOT HOMEpa CTPAHMLl, CHOCKH, CIHHMCOK
UCTOYHUKOB UM JIMTEPATYpPhl OPOPMJIEH HE B COOTBETCTBUU C BHILICYKA3aHHBIMU
NPaBHJIAMH U T. 1.);

— HEOOJBIIOE KOJTMYECTBO UCTOYHUKOB B CIIUCKE MCIMOJBL30BAHHBIX UCTOYHUKOB U
JUTEPATYPHI;

— WCTIOJIb30BAHKE B pabOTe pa3IMYHbIX PUPTOB;

— TEKCT WJIM MOJIHOCTBIO, HJIM YaCTUYHO HE BBIPOBHEH M0 LIMPHHE,
— TOYKH B KOHIIE 3aroJjIOBKa,

— HETPABUIIBHO OQOPMIICHBI PUCYHKH;

— HEMPABWJIBHO O(OPMIICHBI TaOJIALIBI.

5. IIATBIN DTAI
5.1. IIpoBepka u 3amura KypcoBoii padoTbl
5.1.1. IIpoBepka KypcoBoii padoThbl HAY4HBIM PYKOBOIMTE/IEM

[Tocre Toro kak Kypcopas padoTa BBIMOJHEHA W HAAJEKAUM 00pa3oMm
oopmiieHa, PEKOMEHIYETCS €lIC pa3 €€ BHUMATEIBHO POYUTATh U MPOBEPUTH HA
HAJIMYKUE PA3IUYHBIX OUIMOOK, B TOM YHKCIIE U FPAMMATHUECKUX, U HETOYHOCTEH.
[locne storo pabora clIMBAaeTCS M CHAETCS Ha Kadeapy HEOpraHM4eckoi u
AQHAJTMTUYECKONH XUMUU, TJIE PETUCTPUPYETCs JIabopaHToM Kadeapsl U nepeaacTcs
Ha MPOBEPKY HAyyHOMY pPYKOBOAMTENO. Ecim paboTa COOTBETCTBYET BCEM
OPEIBIBISEMBIM U BBILIE TMEPEUYUCICHHBIM TPEOOBAHUSIM, TO OHA JOMYCKAETCS K
3aumre. [Ipu 3TOM HaydHbIM PYKOBOAMTENb MOJrOTABJIMBACT PELCH3UIO HA
KypCOBYI0O paboTy, B KOTOpPOi MOryT OBbITh yKa3aHbl OMNPEACICHHBIC
HE3HAUMTENILHBIC 3aMEUaHUsl WM OCHOBHBIE BOMPOCHI, HA KOTOPHIE CJEAYET
oOpaTuTh BHUMAHWE TMpU 3amMUTe KypcoBod pabotel. KypcoBas pabota
BO3BpaLlaeTCs 00PaTHO CTYJCHTY JUTsl MOATOTOBKH K 3allUTE.

Ecan paboTa HE COOTBETCTBYET MPEABSBISIEMBIM TPEOOBAHUSM, TO OHA HE
JOIMYCKAETCs 10 3alUThI U MEePEAacTCsa CTYAEHTY Ha 10paboTKy. [Ipm 3TOM Ha HE



JOMYIIEHHYIO paboTy TaKKe HAYYHBIM PYKOBOJIMTEIIEM COCTABIISIETCS PELICH3HS, B
KOTOPOH OTPaXKaroTCsl T€ HEJOCTATKU, KOTOPBIE HEOOXOANMMO YCTPAHUTH.

5.1.2. llpumepHbIe KPUTEPHH OLEHKH KYPCOBOii padoThl
B KypcoBoii paboTe CTyACHT NOJDKEH MOKA3aTh:

— Tpo(ECCHOHANBHYIO 3pPYIMPOBAHHOCTb, 3HAHWE OOMICH M CHenHaIbHON
JIATEPATYPBIL,

— YMEHHE IUTAHUPOBATh U MPOBOJAUTH UCCIIEJOBAHHUE,

— CMOCOOHOCTh BHJIETh B3aUMOCBSI3b MPOOJIEM U BONPOCOB TECOPUU U MPAKTHKH,

— YMEHHE COMOCTABIIATE W aHAJIM3UPOBATH HAYYHBIE ITOXOABI U UIEH,

— YMEHHE JIOTHYHO U CTPOWHO H3JIararb Marepral B COOTBETCTBUH C INTAHOM;

— YMEHHE JIENaTh BBIBOIBI M 0000IIEHUS;

— YMCHHC OOBSICHUTH U 3AallUTUTD MMOJIOKCHUA pa6OTI>I.

OOwmumu TpeOOBaHUSIMH K KYpCOBOM padoTe W NEPBUYHBIMU KPUTEPHIMHU
KaueCTBA €€ BBINIOJTHEHUS SIBIISIFOTCSL:

— JIOTUYHOCTL B U3JIOKCHHUK MaTCpHualia ITPU PACKPLITUH TCMEIL,

— OOOCHOBAHHOCTh (COLMAJIbHAS W HAy4Has) aKTyaJIbHOCTH TEMbl M TOYHOCTb
NOCTAHOBKU MPOOJIEMBI UCCIEIOBAHMS;

— KOHKPCTHOCTD eIk U 3a1a4 HCCIICA0OBAHUA, IPUHIUIIMAJIbHAA BO3MOXKHOCTE UX
AOCTHXKCHUA U PCIICHHUA B XOIC pa6OTBI;

— MOJIHOTA U3JI0KEHHSI BOITPOCOB TUIAHA,

— MPUBJICYEHUE TOCTATOUYHO IIMPOKOTO KPyra y4eOHOM ¥ HAy4YHOM TUTEpaTyphl U, B
NEPBYIO 0YEPEb, IEPBOUCTOUHUKOB,

— CaMOCTOSTEIBHOCTh M JOKA3aTEJbHOCTh BBIBOJAOB W MPEIUIONKECHHIA, KOTOPBIC
COJIEPIKATCSl B COOTBETCTBYIOIIMX pazenax padOThl U 3aKIFOYCHUN,

— I'PaMOTHOCTb HAIIMCaHU S, IIPABUJIBHOCTb U dKKYPAaTHOCTDL O(I)OpMJ'IeHI/IH.

«OTIHYHO» BBICTABJISIETCS] B TOM CITy4ae, €CJid paboTa BBINOIHEHA O0€3 3aMeYaHn i
U B HEll mpuUCyTCTBYET OOJbIIAs JOJS CAMOCTOSITENBHBIX aBTOPCKUX BBIBOJIOB U
npeioskeHnit. CTyIEHT B MPOLECCE 3alIMThl XOPOILIO BIAACET COJEP:KaHUEM
MPOBEACHHOTO HMCCIEAOBAHMSI, CMOI OTBETUTh HA BCE IMOCTABJICHHBIE BOMPOCHI,
BXOJIMIIME B MPEAMET MCCIICIOBAHUS KYPCOBOM pabOThI, CMOT B JAOSKHOM 00pase
apryMEHTHPOBATH CBOU BBIBO/IbI, ONMPASCh HA TPOAHATM3UPOBAHHBIE UCTOUHUKH U

JUTEPATYPY.



«XO0po1o» BBICTABJASIETCH B TOM Cllyyae, €CJIM TeMa KYPCOBOW pacKpeiTa
MOJIHOCTHIO, HO UMEIOTCS 3aMEYaHus MO O(OPMIICHUIO KYPCOBOUM WM CTYACHT B
MPOLECCE 3ALUTHI HE CMOT OTBETUTH HA BCE TIOCTABJICHHBIC BOIIPOCHI, BXOIALLKE B
IPEIMET UCCIIEAOBAHUS KYPCOBOM pabOTHI.

«YI0BJICTBOPHUTEIBHO» BbICTABJISIETCSI B TOM Cllydae, €CIM TE€Ma KypCOBOW
PAcKpbITa HE MOJHOCTBIO, MMECIOTCS 3aMeudaHuss N0 OQOPMIICHHIO, CTYACHT B
MPOLECCE 3aLIUTHl HE CMOT OTBETUTH HAa BCE MOCTABJIEHHBIE BOITPOCHI, BXOAAIIUE B
OPEIMET UCCIEA0BAHUS KyPCOBOI pabOThI, TUIOXO OPUEHTHPOBAJICS B TEME.

«HeynoB/1eTBOPUTEJIbHO» BBICTABJSIETCS] B TOM Cllyyae, €ciii paboTta He
COOTBETCTBYET MPEABSBISEMBIM TPEOOBAHUSIM.

IIpumepHbIii IepeYeHb TeM I Ky PCOBBIX padoT o AHCUHININHE
«Opranuyeckast XuMus»
OCHOBHBIE 3Tallbl PA3BUTHS OPTaHUYECKON XUMUH.

THIBI XUMUYECKUX CBA3EH B OPraHUYECKUX COCTUHEHUAX.
Kucn0THO-OCHOBHBIE CBOMCTBA OPraHUYECKUX COCIUHEHU.
Karanuzaropsl riipupOBaHus U IETUIPUPOBAHUS.
HHTepMemaTsl OpraHuyecKuX peakiui.

PeareHThl B OpraHuyeCcKuX peaKiusx.

PacTBOopuTeN B OpraHM4eCcKuX peakimsx.

KadecTBeHHBIH (PyHKIIMOHAIBHBIN aHAIN3 OPraHUYECKUX COCTMHEHUH.

A e S o

MeToabl KOTAYECTBEHHOTO aHAJIN3a OPra’Hnv4CcCKux COCIMHCHUMN.
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. MarHuiopraHun4eCcKue COCTMHCHMUS.

[—
[—

. IIpuMeHEHnE MAarHMMOPraHMYECKUX COCMHEHUI B OPraHMYE€CKOM CHHTE3E.

—_
(\®)

. Peakiuu Hykieo(rIBHOTO 3aMEIICHUS B ApDOMAaTUUYECKOM PSAY.

—_
W

. CTpoeHue ¥ 1IBET OPTaHUYECKUX COCTUHEHHA.

[E—,
~

. MeToabl YCTAaHOBJICHUSI MEXAHU3MOB OPTraHUYECKUX PEAKIIUIA.

—_
94

. OCOOEHHOCTH CTPOEHUS U CBOMCTBA AlIETOYKCYCHOTO 3upa.

—_
@)

. OyIepeHsl.

—_
~J

. KI/ICHOpOI[COI[ep)KaH_II/Ie MNATHYJICHHBIC HUKJIBI C OAHUM I'€CTCPOaTOMOM.

—_
)

. A3OTCOI[ep)KaH_II/Ie MCCTUYJICHHLIC IUKJILI ¢ OJHHUM I'CTCPOAaTOMOM.



VII. MarepuajibHO-TEXHHYECKOe 00eCeYeHUEe TUCIUILINHBI

B xoae m3ydyeHHs AUCHMIIIMHBI UCTIOIB3YeTCs TpruOopHas 0aza AJis MPOBEACHHS
(PU3NKO-XMMHUYECKOTO aHAIM3a, KOTOPBIM PaCHoOJIararoT Jjlaboparopun Kapeapsl
OPraHUYECKON XUMUN XUMUKO-TEXHOJOTHYECKOTO (PaKyIbTETA.

VIII. Ceenenust 06 00HOBJIeHHH pado4eii MpPorpaMmMbl AUCHHILIHHBI

N OOHOBIEHHBIH OrnucaHue BHECEHHBIX PexBHU3UTHI NOKYMEHTA,
paszzaen padboyei W3MEHEHUH YTBEPIUBIIETO
MPOTPaMMBbI H3MEHEHHU
JUCLHTIIIIUHBI
1. Paznen I ArHOTamus. W3MeHBI 4aChl TEKIHH | ITporokon Nell ot 28.04.21r.
MPaKTHYECKUX 3aHATHH COIIacHO 3aceJaHHA YUCHOTO COBETa
yueOHOMY TUIaHy Ha 2021-2022 y4. | XHMHKO-TEXHOJOTHUECKOTO
TOx (akympTeTa
2. Paznen V. Yuebno- JIONOTHEH CTHCOK OCHOBHOM H ITporokoa Nell ot 28.04.21r.
METOAMYECKOE U JOIOJIHUTEIbHOH TuTEpaTyphl 3aceJaHHA YUCHOTO COBETa
I/IH(I)OpMaI.[I/IOHHOG XHMHKO-TCXHOJIOTHYCCKOTO
obecrieueHne (axynprera
JAHCITUITITHHBI




