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1. HEJIN 1 3BAJAYHN OCBOEHMUSA JUCIUIIJIMHBI (MO Y JIS)

1.1. HeasiMmu ocBOeHHMSI IMCHUILIMHBI (MoayJsi)) «OpraHumyeckasi XUMHS» SBISIFOTCS:
¢dopmupoBaHue y oOyyaromuxcs KOMIIETCHLINH, CBS3aHHBIX C MOHUMAaHHEM TEOPETHYECKHUX OCHOB
(GyHIaMEHTANBHBIX  pa3ZeNioB OPraHWYECKOW XHWMHUH, TPHOOPETEHHWE HABBIKOB XUMHUYECKOTO
HKCTIIEPUMEHTA C MPUBJICYCHHEM WH(POPMAIMOHHBIX 0a3 JaHHBIX JJIS MOCIEIYIOMEro IPUMEHEHHUS B
npodeccHoHambHOM cdepe JeATSIBHOCTH — IPOW3BOJCTBEHHOW, HAyYHO-HCCIICIOBATEIIECKOM,
00pa3zoBaTeNbHOM.

1.2. 3axa4m 0CcBOCHUA IMCUMILNINHBI (MOLYJIs1):

BbIpa0OTKa yMEHMH IPOTHO3UPOBATH CBOMCTBA COEIUHEHM, OMMUPAasCh HA TEOPETHUYECKUE
KOHLIETIIIUM OPTaHUYECKOM XUMUH, OBJIaJIeHHEe METOJaMH OPTaHMYECKOro CUHTE3a U 3HaHue olnacTeit
IIPAKTUYECKOI0 MPUMEHEHUsI OPTaHUYECKHUX BEIECTB.

2. MECTO JUCHMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. YyeOHnas aucuunianHa (Moaynab) «Opranndyeckass XMMHsD» OTHOCUTCS K 00s3aTeIbHON
4acTU U ocBauBaercd B 5,6 cemecTpax.

2.2, lns u3y4eHHs JAaHHOH y4eOHOW AUCHMIUIMHBI (MOAYJIsI) HEOOXOAMMBI CieAyHOLIne
3HAHMS, YMEHHs, HABBIKH, (popMHpPYyeMble MpPeIlIeCTBYIOIIMMH Y4eOHbIMH IUCUMILIMHAMHU
(MmoxyasimMm):

- HEOpTaHUYeCKasi XUMHUS

- CTPOCHHE BEIIECTBA;

- (pusmka;

- MaTEMAaTHKa;

- BBeJIcHUE B MH(OPMAITMOHHBIE TEXHOJIOTHH;

- KBAHTOBAas ME€XaHHKa U KBAHTOBAsI XUMHUSI,;

- AHAJIMTHYECKAs XUMMUSL;

- OCHOBBI TUIAHUPOBAHUS HAYYHBIX UCCIIEIOBAHUN B XUMHUH;

- IPAKTUKYM 10 (PU3UKO-XUMHUECKUM METOJIaM UCCIIEIOBAHUS B XUMUH.

3HaHUS: OCHOBBI TeOpHH (PYHIAMEHTATBHBIX Pa3EIOB XUMHH

YMeHus: CiocOOHOCTh MPUMEHSTH OCHOBHBIC 3aKOHBI XMMUU HA TPAKTHKE W MPHU OOCYKICHUH
pe3yIbTaTOB.

HaBbiku u (WiM) ONBIT AESITENBHOCTH: BJIAJICHUE HABBIKAMH XUMHYECKOTO SKCIEPUMEHTA;
BIIQJICHUE METOJaMH O€30mMacHOr0 oOOpaleHusi C XUMHYECKUMH MaTepuajaMd C Yy4eTOM UX
(UBUYECKUX W XUMUYECKUX CBOMCTB, BJIAJICHUE METOJAMH PETHUCTPAIMH U 0O0pabOTKH PE3yJIbTaTOB
XUMUYECKHUX IKCIIEPUMEHTOB.

2.3. [locaenyomue yyeOHbIe TUCUUIIMHBI (MOXYJH) M (WIH) MPAKTHKHU, JJIA KOTOPBIX
HeO0XO0AUMBbI 3HAHMS, YMEHHsl, HABBIKH, (opMHUpYyeMble JAAHHOH Y4eOHOW JUCHUIIMHOWM
(MonyJem):

- BBICOKOMOJIEKYJISIPHBIE COCTUHEHMS;
- (huznveckas XUMUS;

- IPUKJIaJTHASE OPTaHUYECKasi XUMUS;

- XUMHUYECKasi TEXHOJIOTHUS;

- OMoopraHuvecKas XuMus;

- KOJUIOUAHASI XUMHUS;

- 9KOJIOTHYECKas XUMHUS;

- HCTOPUS U METOJOJIOTUSI XUMUU;



- TeXHUYECKUU opT: AHUYECKHI aHaJInu3,
- XUHMHUYECKHE OCHOBBI OMOJIOTHYCCKHUX IMPpOLCCCOB;
- KOMIIBIOTCPHAA XUMUS;

- IPAKTUKHU

3. HINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCHUIIJIMHE (MOAYJIIO)

[Tpoiecc ocBoeHUs MUCIHUIUIMHBI (MOAYJs) HampaBieH Ha (GOPMUPOBAHHE SJIEMEHTOB
cienyromein(nx) kommnereHuuu(uit) B coorBeTrctBUU ¢ ®I'OC BO u OIIOII BO mo nanHomy
HANPAaBIEHUIO MOJATOTOBKHU / CHIEIIHAILHOCTH

0) oowenpogheccuonanvroti(vix) (OIIK):

obmmenpodeccronanbHbix (OIIK):

OIIK-1 Crnocoben aHanu3upoBaTh, HHTEPIPETHPOBATH U 000OIIATH PE3YIBTATHI IKCIICPHUMEHTATBHBIX

" paCUYCTHO-TCOPCTUYCCKUX pa60T XHUMHYECKOH HarpaBJICHHOCTH

OIIK-2 CrocobeH TNPOBOANTH XUMHUYECKHI OSKCIIEPUMEHT C HCIOJIB30BAHHEM COBPEMEHHOTO
00opyaoBaHus, COOIOAAs HOPMBI TEXHUKH O€30IaCHOCTH.

Ta6auna 1. JlekoMno3uuus pe3yabTaToB 00yUeHHUs

Kon n [Mnanupyemsble pe3ynbTaThl 00yUeHHUs MO AUCIUILINHE
Kon HaUMEHOBaHUE (Moayito0)
KOMITIETEHIIN WHIUKATOpa
" JIOCTUKEHUS 3naTth (1) YwMmets (2) Bnanets (3)
KOMITIETEHIIUU
OIIK-1 OIIK-1.1. -TEOPETUYECKHE - npejJiaraTh | - HaBBIKAMH
Crocoben IPECTABIICHUS] MHTEpIpeTanuio | 0000meHus
aHaJIM3MpOBATH, OPraHUYEeCKOU pe3yIbTaTOB pe3yabTaToB
HUHTCPpIPETUPOBATH
. prip 0(13)06maTL XUMHU O COCTABE, | ¢coBCTBEHHBIX aHajm3a
Dy TaTH CTPOCHHN | sxemepumentop | THTEPATYPHEIX
CBOICTBax JTAaHHBIX,
JKCIEPUMEHTAIbHBI u pacueTHO-
OpPTaHHYECKUX COOCTBEHHBIX
X H  pPacyeTHo- . TEOPETHUECKHUX
TEOPETHISCKIX COEJIMHEHU, paGoT o | PKCTIEpHMEHTAbHEI
paboT XHMUHECKOit Ouosnoruyecku OISO BAHHEN X WU pacyeTHo-
HATIPABIEHHOCTH. AKTHUBHBIX TEOPETUUECKHIX
BEILECTB. TCOPETUICCKUX | haGoT XMMHYECKOM
OCHOB HaIpPaBJIEHHOCTH;
TPaIUITNOHHBIX
u HOBBIX
paszenoB
XUMUH;
OIIK-2 OIIK-2.1. - mpaBwia paboTel | - paborath C | - HaBBIKAMH
Crocoben c XUMHAUECKUMHU | XUMHUUSCKUMHU MIPOBENECHUA
HPOBOANTH BEIIEeCTBAMH c | BeUleCTBaMM  C | MCCIICIOBAHUS,
XHUMHYECKUH _
COBITIOICHHEM coOroIeHIEM HaBBIKAMU
IKCHCPHUMCHT ¢ HOPM  TEXHHUKH | 6E€30MacHOro
HCTIOMB3OBARACM o TeXHET 0e30MacHOCTH; oOparteHus C
COBPEMEHHOTO 0e30macHOCTH; ’
- MPOBOJANTH | OPraHUYECCKUMH U
00opyoBaHus, - CITOCOOBI
cobmonan  HOPMBI | momywer | CHHTES  BEILIECTB | HEOPraHH4eCKHMH
TeXHUKH 2 U MaTepualioB | BEIICCTBAMH c
CBOIiCTBa o
6e30MACHOCTL pa3HoI MPUPOABI | yUETOM ux
OCHOBHBIX KIIACCOB | du3HIECKIX -
OpraHU4ICCKHUX HCIOJIb30BAHUEM | XMMHUYECKUX
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Kox Kon u [Mnanupyemblie pe3yabTaThl O0yYeHUS 10 JUCITUTUIHHE
KOMIIETEHITN HalMEHOBAaHHE (MoyJIO)
u WHJIUKaTOpa 3naTthb (1) Ywmers (2) Bnanets (3)
COECUHEHUN UMEIOIIUXCS CBOICTB,
(YrneBoaoposl, METOHUK; CII0OCOOHOCTBIO
CIIUPTHI, - UCHOJb30BaTh | IPOBOAUTH OICHKY
OpraHHYecKHe TEOPETUICCKHE BO3MOXXHBIX PUCKOB.
KHCITOTHL, 3HAHUS CBOICTB
TaHAYECKUX

albIeTUIbI, Oprafmdec .

COEQUHEHNHN IS
aMHUHOCOEINHEHHS,

0e30IacHoro
TeTePOIUKITHIECKU

oOpareHus c
€ COCTMHCHHS). HHMH,

MIPOTHO3UPOBATH

BO3MOJKHBIE

PHUCKH,

CBSI3aHHBIE C KX

HCIIOJIE30BaHUEM

4. CTPYKTYPA M COAEP)KAHUE JUCHUTIJIMHBI (MOLYJIST)

OOmast TpyI0OEeMKOCTh JHUCIUILUIUHBI B COOTBETCTBHM C Y4YeOHBIM IUTAHOM cocTaBiisieT 20
3adeTHbIe equHUIBI (720 gaca).

TpyIOEeMKOCTh OTIENBHBIX BHJIOB Y4e€OHOH pabOThl CTYAEHTOB OYHOW (OPMBI OOYUYCHHUS
npuBezeHa B Tabmure 2.1.

Ta6auna 2.1. TpynoeMKocTb 0TAeIbHBIX BUI0B YueOHOH padoThl o opMaM 00yUeHHst

Bun yueGHol 1 BHeyueOHOH paboThI JUIs OYHOH (POPMBI
o0yueHus
O0BeM IUCIUAIUINHEI B 3a4ETHBIX €IUHULIAX 20
O0BEM OUCHUILUIMHEI B aKaJEMIYECKUX dacax 720
KonrakTHas paboTta oOy4aronuxcs ¢ npenojaaBaTesieM (BCero), B TOM 413
yuce (Jac.):
- 3aHATHS JESKIIHOHHOTO TUIIA, B TOM YHCIIC: 136
- IpaKTU4eCcKasi MOATr0TOBKa (eCIIH MPEAyCMOTpPEHA)
- 3aHATHS  CEMHHApPCKOro  THma  (CEMHHApBI,  IPAKTHYCCKHE, 7
nabopaToOpHbIE), B TOM YHUCIIE:
- IpaKTU4€ecKas MOATr0TOBKA (€CIH MPeayCMOTpEHA)
- B X0JI¢ IOJTOTOBKH U 3aIIUTHI KYPCOBOW pabOThI 2
- KOHCYJIbTalus (IpeadK3aMeHAIIMOHHAS ) 3
- IPOMEKYTOYHAS ATTECTAIMS 110 AUCIUTUIMHE -
CamocrosiTenpHas pabota oOyJaronmxcs (Jac.) 307
dopma IpoOMEeKyTOUHON aTTeCTalMy 00yJaroIerocs (3a4eT/3K3aMeH), 9K3aMEH —
cemectp (bI) 5 cemecTtp;
9K3aMeH —
6 cemecTp




CopepxaHue IUCUUIUIMHBL, CTPYKTypUpOBaHHOE II0 TeMaM (pa3zenaMm) € yKazaHUeM
OTBEJICHHOTO Ha HHUX KOJMYECTBA aKaJeMUYECKHX 4YacOoB M BHUJOB YYEOHBIX 3aHITUH U
CaMOCTOSITENIbHON PabOThI, IS KaXKI0H (OpMBI 00YUEHHUs MpeacTaBieHo B Tabmuie 2.2.

Tab6aunna 2.2. CTpyKTypa M coaep:KaHue JMCIHUILIMHBI (MOIYJIs)

0151 04HOU (hopmbl 00yuenun

KonrakTtHas padorta, yac. dopma
JI 113 JIP TEKYLICTO
KOHTPOJIS
yCIIEBAEMOCT
u, hopma
MIPOMEXYTOY
HOI

TIIT TII1 TIIT aTTecTaluu
[no

cemecmpam]

Paznen, Tema IUCIHUANIIUHEL B B B KP | CP,
(MozyJis) T.4. T.4. tu. | / |Hac

HNroro yacos

CemecTp 5.

Tema 1. BBenenue B 4 2 8 | 14 Omnpoc,
OpPTraHUYECKYH0 XHMHUIO TECTUPOBAH
ue

Tema 2. AJTKaHbI 15 | Otuer 1O

Tema 3. AJIKeHBI 15 | nabopaTopH

Tema 4. AnkanaueHsl 15 | oii pabore

Tema 5. ATKUHBI 15 «¥YrieBoaop

AN INININ
N~ NN~
So N[NNI N
S0 [So|So (oo | oo

22 | onpiy
KoHntponbHa
s pabota 1.
«CpaBHUTEN
bHasI
XapaKkTepuc
THKA
YTIIEBOJIOPO
JIOB».
TectupoBan
ue

Tema 6. ApeHsl

Tema 7. I'anoreHonponsBoaneie | 4 2 4 10 | 20 | Oteer 1O
anudaTuyecKux nabopatopH
apOMaTHUYECKHUX oif  pabore
yIJIE€BOAOPOAOB «I"anorennp
OM3BOHBIE
yIJIEBOAOPO
JIOBY,
TectupoBan
ue

N
N
Co
So

Tema 8. CiupTsl 22 | Otuer 1O

Tema 9. IIpocTsie 3¢ups! 4 2 4 4 | 14 | naGopaTtopu
oif  pabote
«CHupTHL.
IIpoctelie
3¢upb»
Pazbop
KOHKPETHBIX
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Paznen, Tema muCHMITITNHBL
(Momysst)

KonTakTHast paboTa, vac.

I13

JIP

TII1

I13

[II1

JIP

TII1

KP

KII

CP,
qac.

HNroro yacos

®opma
TEKYLIET0
KOHTPOJIS
ycreBaeMocCT
u, hopma
MIPOMEKYTOY
HOM

CUTYaLIHNI

Tema 10. @enoBI. XUHOHEI

Otuer 1o
nabopaTopH
oif pabote
«DeHOBI.
XUHOHBD)
Pazbop
KOHKPETHBIX
CUTyaluil

Tema 11. HykneopunbHoe
3aMenieHe B anupaTHuecKoM
Y apOMaTHUYECKOM PsJIax.
Peakuuu snuMuHUpOBaHUS

10

24

KonTposbHa
s pabora 2
«l"anoreHmp
OU3BOJIHBIE.
CrupTsl.
Hyxneodun
BHOE
3aMellleHueE.
DIMMUHUPO
BaHUE»
Komnoksny
M «Peakmnm
HYKJIe0()UiIb
HOTO
3aMeLEHUS
17§
IIMMUHUPO
BaHUS.
IIpsimoe
HYKJIEO(pUIIb
HOE
3aMelIeHHe
aToma
BOJIOPOJIA.
Bukapuosno
e
HYKJIeO(HiIb
HOE
3aMeLEHUE»
Otuer no
nabopaTopH
oi1 pabote
«CuHres
STHIIOPOMU
a»

Tewma 12. DnexTpoduiibHOE

10

20

KosnokBuy
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Paznen, Tema muCHMITITNHBL
(Momysst)

KonTakTHast paboTa, vac.

I13

JIP

TII1

I13

[II1

JIP

TII1

KP

KII

CP,

qac.

HNroro yacos

®opma
TEKYLIET0
KOHTPOJIS
ycreBaeMocCT
u, hopma
MIPOMEKYTOY
HOM

3aMELICHUE B apOMAaTUYECKOM
pany

M
«Apomartnu
eckue,
HeapoMaTH4
ecKue "
aHTHapomar
UYECcKHe
COEIMHEHUS
Peaxmnu
AIIEKTPOPHIT
BHOTO
3aMeLLEHUS
Otuer 1O
nabopaTopH
ol  pabote
«Cuntes
MUKPUHOBOM
KHUCIIOTBD»
TectupoBan
ue.

Tema 13. ATbaeruasl U KETOHEI

23

Ortuer 1o
nabopatopH
ol  pabote
«Anpgerun
Bl u
KETOHBD)
Pazbop
KOHKPETHBIX
CUTYyaLHi
TectupoBan
ue.

Tema 14. Peakiuy OKHCIIEHUS

10

24

Tema 15. MoHOKapOOHOBBIE
KUCJIOTBI U UX
GbyHKIIMOHATIBHBIE
[IPOU3BOJIHBIE

10

30

Tema 16. Peakninm KoHAeHCAIIUU

10

24

Tema 17. YriieBoabl

22

Pazbop
KOHKPETHBIX
CUTYyaLlUM.
Cunres
OeH30MHOI
KHUCJIOTEI,
aUIUHOBOMH
KHCJIOTHI
Otyer WO
n1a0.
pabotam
«MoHokap6
OHOBBIC
KUCJIOTBl |




Paznen, Tema muCHMITITNHBL
(Momysst)

KonTakTHast paboTa, vac.

I13

JIP

TII1

I13

[II1

JIP

TII1

KP

KII

CP,

qac.

HNroro yacos

®opma
TEKYLIET0
KOHTPOJIS
ycreBaeMocCT
u, hopma
MIPOMEKYTOY
HOM

150,
MIPOU3BOIHBI
e», Cunres
JTUJIALIETATa
51
alleTAaHUIIU]]
a», «Cunres
OcH3aIbaHU
JIMHA,
benondrane
MHaY
Komnoksny
M «Peakmnm
KapOOHUJIBH
BIX
MIPOU3BOIHBI
X»
Otyer 1O
nab. pabote
«YTIIeBOABI
»
TectupoBan
ne

Tema 18. Peakniun
BOCCTAHOBJIEHUS

16

Pazbop
KOHKPETHBIX
CUTYyaLHi
Ortuer 1o
na0.
pabotam
«CuHre3
aHWINHA,
benunruapo
KCUJIAMHHA»

Tema 19. budyHkunoHaibHbIE
KapOOHOBBIE KHCIIOTHI.
Onrtuyeckast U30MepHusl.

19

Otuer no
nabopaTopH
oif pabote
«budynkm
OHAJIbHBIC
KapOOHOBBIC
KHCIIOTBI»
Kontponbna
s pabora 3
«Kucnoposac
oJieprKaIue
COEIMHEHHUSI
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Paznen, Tema muCHMITITNHBL
(Momysst)

KonTakTHast paboTa, vac.

I13

JIP

TII1

I13

[II1

JIP

TII1

KP

KII

CP,

qac.

HNroro yacos

®opma
TEKYLIET0
KOHTPOJIS
ycreBaeMocCT
u, hopma
MIPOMEKYTOY
HOM

YriuesBoan»
TectupoBan
ue

Koncyabranuu

1,5

KoHTpoas npoMe:RyTOYHOM
aTTecTaluu

IK3aMeH

HUTOI'O 3a cemectp:

72

36

108

160

377

CemecTp 6.

Tema 20. ALIETOYKCYCHBIN U
MaJIOHOBBIN 3(UPBI U UX
IIPUMEHEHUE B OPraHUYECKOM
CHHTE3E.

16

30

Otyer 1O
1abopaTopH
oif  pabore
«Cunres
UOeH3aIba
[IETOHA
Paz6op
KOHKPETHBIX
CUTYaITUI»

Tema 21. IleperpynnupoBku B
OpraHU4YECKOM CHUHTE3E.

16

26

Otuer 1O
nabopaTtopH
ol  pabote
«Cunres
STHUJIAMUHA
Pazbop
KOHKPETHBIX
CUTYyaLHi

Tema 22. Anudarrdeckue u
apoMaTU4ecKue
HUTPOCOCTUHCHUS

12

27

Tema 23. AnudaTtraeckue u
apoMaTH4YeCKHUe aMUHO-, UA30-
U a30COEeIMHEHUS

14

16

42

Tema 24. AMHHOKHUCIIOTHI U
Oenku

15

27

Cunres
IIUKPUHOBOM
KHUCJIOTHI, p-
u o-
HUTpO(EHOI
OB.

Pazoop
KOHKPETHBIX
CUTyaIui
Otyer 1O
nab. pabote
«AMUHBID
Otuer 1O
nabopaTtopH
oi1 pabote
«Cunres
AHWJIMHOBOT
0 KpacHOro,
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Paznen, Tema muCHMITITNHBL
(Momysst)

KonTakTHast paboTa, vac.

I13

JIP

TII1

I13

[II1

JIP

TII1

KP

KII

CP,

qac.

HNroro yacos

®opma
TEKYLIET0
KOHTPOJIS
ycreBaeMocCT
u, hopma
MIPOMEKYTOY
HOM

METHIIOpaH
xKa, 5-(4-
opompenw)
$ypdyporna
»
KonTposbHa
s pabora 4
«A3zoTcoaep
Karue
COCMHEHUS
»

Tema 25. ApeHCyIb(pOHOBBIE
KHCIIOTHI

16

28

Paz6op
KOHKPETHBIX
CUTYyaLHi
Otuer no
nabopaToHO
i pabore
«Cunres p-
TOJTYOJICYJTh
(hOKHUCITOTHI,
cyJb(aHUIO0
BOU
KHCJIOTBI»

Tema 26. [lonusnepHbie
apOMATUYECKHE COCTUHEHUS

12

16

28

Pazbop
KOHKPETHBIX
CUTYyaLH,
TECTUPOBAH
ue. OtueTsl
1o
nabopaTopH
BIM paboTam
«Hadranun.
AHTparen»,
«Tpudenun
METaHOBbIE
KPaCHUTEIIN»

Tema 27. IIaTnuneHabie
TeTEPOLUKIIBI

12

16

14

46

Tema 28. IllecTuuieHHbBIE
TETEPOITUKITBI

12

16

14

46

Pazoop
KOHKPETHBIX
CUTyaIui
Otyer 1O
nabopaTopH
BIM paboTaM
«Cunres
OeH3UMUIa3
omnay,
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KonrakTHas padorta, dac. dopma
J1 113 JIP TCKYLICTO
KOHTPOJIS
yCIIEBAEMOCT
u, hopma
MIPOMEXYTOY
TI1 II1 TI1 HOM

Paznen, Tema IUCIHUANIIUHEL B B B KP | CP,
(Momysst) T /| gac.

HNroro yacos

«CuHre3
$ypdyporna
», «CHuHTe3
KHCIIOTBI
Menbnpyma
»

Paz6op
KOHKPETHBIX
CUTYyallUi.
KonTposbHa
a1 padota 5
«Apomartnu
ecKue u
reTepOLUKII
nYecKue
COEIMHEHMS
»

Tema 29. OCHOBBI 6 3 8 12 | 29 | Ortyer 10
PETPOCHUHTETUYECKOTO aHaIHN3a nabopaTtopH
oif  pabote
«Teopetnue
CKUH
OpraHUYECK
WU CUHTE3)
Kpyrmasrit
CTOJI

Kypcosas 2

KoncyabTanuu L5

KonTpoas npomMe:kyTo4HOM
aTTecTaluu

IK3aMeH

HUTOIO 3a cemecTp: 64 32 96 147 3452

HToro 3a Bech nepuoa 136 68 204 307 | 720

Ipumeuanue: J1 — nexuwst; [13 — mpakTudeckoe 3ansatue, cemunap; JIP — maboparopnast pabora;
[T — npaktuyeckas moarotoBka; KP / KII — xypcoBas pabora / kypcoBoii mpoekt; CP —
camocTosiTeNbHas paboTa

Tadauuma 3. MarTpuua cooTHeceHUsl Ppa3/lesioB, TeM Y4eOHOW JAMCUMIUVIMHBI (MOIYJIsA)
U opMuUpYeMBbIX KOMIIETEHIUI

Pazgen, Tema Koxa-Bo Kon xomnerenuun Obmee
JTUCIUTUTUHBI (MOYJIs1) 4acoB OIIK- | OIK- KOIMHECTBO
1 2... KOMITCTCHIIUI
Tema 1. BBenenue B 14 + + 2

OpTraHUYCCKYI0 XUMUIO

Tema 2. AJTKaHBI 15 + + 2
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Ko xommnereHmu OO01ee
Pazgen, Tema Koxn-Bo
L[I/ICHI/IHJIII[/IHH (Moyst) 4acoB OIIK- | OIIK- KOIMHCCTBO
Y 1 2... KOMIIETEHIIHI
Tema 3. AKEHBI 15 + + 2
Tema 4. AnkagueHsI 15 + + 2
Tema 5. AnKkuHBI 15 + + 2
Tema 6. Apenbl 22 + + 2
Tema 7. 'ajioreHONIPOU3BOAHBIE 20 + + 2
annpaTHYECKUX U
apOMAaTUYECKHUX
YIJIEBOJIOPOIOB
Tema 8. CiupTsl 22 + + 2
Tema 9. TIpocTeie 3¢GHupHI 14 + + 2
Tema 10. ®eHOIBI. XUHOHBI 22 + + 2
Tema 11. HykneodunbHoe 24 + + 2
3aMelleHne B andaTuiaeckoM
1 apOMaTUYECKOM psiax.
Peakruu snmuMuHUPOBaHMS
Tema 12. DnekrpounbHoe 20 + + 2
3aMEIleHUE B ApOMaTUYECKOM
pany
Tema 13. ANTbJIETH/IBI U KETOHBI 23 + + 2
Tema 14. Peakiiuu oKucCIICHUS 24 + + 2
Tema 15. MoHOKapOOHOBBIE 30 + + 2
KHUCJIOTHI B UX
(GyHKIIMOHAIbHBIE
MIPOU3BOHBIC
Tema 16. Peakunn 24 + + 2
KOHJICHCAITUH
Tema 17. YriieBoasl 22 + + 2
Tema 18. Peakiiun 16 + + 2
BOCCTAHOBJICHHS
Tema 19. budyHkunOHaIbHbIE 19 + + 2
KapOOHOBBIC KUCIIOTHI.
Onrtuyeckast U30Mepusl.
Tema 20. AUETOYKCYCHBIH U 30 + + 2
MaJIOHOBBIH 3PHUpbl U  UX
MPUMEHEHNUE B OPraHUYECKOM
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Pasien. Tema Koo Ko xommnereHmu OO01ee
uc I/IHJIII[/IHI:I (MoyIs) 4acoB OIIK- | OIK- KOJIMHECTBO
et oy 1 2... KOMIIETEHIITHHA
CHHTE3E.
Tema 21. IleperpynnupoBku B 26 + + 2
OpTraHUYECKOM CHHTE3E.
Tema 22. Anudatudeckue u 27 + + 2
apoMaTHYECKHe
HUTPOCOETUHEHUS
Tewma 23. Anudaruueckue u 42 + + 2
apoMaTHUYeCKHe aMUHO-,
I1a30- U a30COeTUHEHUS
Tema 24. AMUHOKHUCIIOTEI U 27 + + 2
Oenku
Tema 25. ApeHcynb(hOHOBBIE 28 + + 2
KHCJIOTBI
Tema 26. [TonusnepHbie 28 + + 2
apOMAaTHUYECKHE COCTMHEHUS
Tema 27. IIatuaiieHHEIE 46 + + 2
TETEPOLUKITBI
Tema 28. IllecTuuieHHbBIE 46 + + 2
FeTepOHI/IKJ'IbI
Tema 29. OCHOBBI 29 + + 2
PETPOCHHTETUYECKOTO aHAIN3a
Kypcosas paboma ) + + )
(npu nanuyuu)
Hroro 720

Kpatkoe conep:xanue Ka:k10i TeMbl JTUCHUILIMHBI (MOTYJIs1)

Tema 1. Benenue B opranumyeckyro xummi. [Ipenmer oprannueckod xumuu. [IpuunHel
BBIJICICHUSI €€ B CaMOCTOSTECNIbHYIO HayKy. Poilb M 3HadeHUE COBPEMEHHBIX JOCTHIKCHMM
OpPraHMYeCKOro CUHTE3a. MeTO bl BBIACIICHHUS U OYUCTKHA OpraHU4eCcKuX coequHeHuil. KauecTBeHHBIM
Y KOJIMYECTBEHHBIN aHAJIN3 OPraHUYECKUX COCIUHEHNN. Teoprs CTpOEHUSI OPraHUYECKUX COCIUHEHHUN
bytneposa. ®usnueckre METObI B UCCIEIOBAHUM OPraHUYECKUX COEIMHEHUH (CHEKTPOCKOMUYECKHE
MeTOJIbl, MH(paKpacHble CHEKTPbl IOTJIOMIEHUS, SACPHBIM MarHUTHBIA pE30HAHC, XpOMaToMacc-
CHeKTpockonus).  TUmbl ~ XMMHYECKOM  CBSI3M:  KOBAJICHTHAs, HMOHHAs,  CEMUIOJISIpHas,
KOOpJIMHAIIMOHHAsA, BOJOpOAHAasA. ['MuOpuaHbIe cocTOsIHUS aTOMOB yriepoaa. CTpoeHue G- U m-CBs3eil.
JIBoiiHas U TpoifHas cBs3U. DNeKTpOoHHbIE 3((HEeKThl B OpraHuuecKux coequHeHusax. Knaccupukanus
OpPraHMYECKUX COEIUHEHUH.

Tema 2. Auaxkanbl. ['OMoOJIOTMUECKMU psii  TPEACNbHBIX  YIJIeBOAOPOJOB. 3omepusi.
Homenkmarypa. IlpuponmHbie w#CTOYHUMKH MmapaduHOB. [IpOMBINIUIEHHBIE CITOCOOBI  IMOJTyYCHUS.
[Tomyuyenue mapadHOB BOCCTAaHOBIIGHHEM OKHCH W JIBYOKHCH yrjepoda. [ uapupoBaHue
HeMpeaenbHbIX coenuHeHuid. [lomydyeHne mapaduHOB W3 CHUPTOB, TATOUAHBIX aIKWiIoB. CHHTE3



14

Bropra. Anoaublil cunte3 KomnnOe. [lexapOokcnnnpoBanue KapOOHOBBIX KUCIOT U UX coneld. OOmas
XapaKTepUCTHKa KOBAJIEHTHBIX CBs3€il B Mosekysne ainkaHoB. lloHsTHE O CBOOOJHOM BpallleHHH
BOKpyT C-C cBsi3u. 3aTopMoxkeHHasl 1 3aciioHeHHas koHopmanuu. opmynsl Hetomena. dusndeckre
cBoiicTBa TapaduHOB. XMMHYECKHE CBOICTBAa MpPEENbHBIX YIIIEBOJIOPOJOB. ['OMonuTHYECKOE U
TeTepOJIMTUYECKOE pAacIleIUICHHEe KOBAJEHTHBIX CBs3ed PangukanbHble peakiuu 3aMelleHus:
raJlouIMpoBaHue, HUTpPOBaHUE.CyIb(oxiopupoBanue, okucieHue. [lerunnpuposanue. TexHuueckoe
NpUMEHEHUE JaHHBIX peakuud, lcrnonp3oBaHMe HHUTPOCOEAMHEHUNH U TPOAYKTOB OKHCIICHUS.
[Tonsitne o nenmHoM MexaHusMe peakuuu. CriocoObl MHUIMUPOBAHUS IENMHBIX peakiuid. [ToHsTHE O
MIEPEXOJHOM COCTOSHMM M DHEPruM aKTUBaUuMU. M3omepuszanus ajJkaHOB. Y CTOMYMBOCTH
kapOokatnoHoB. [luponu3 ankaHoB. Mcnonb3oBaHue MpeAeTbHBIX YIIIEBOJOPOJIOB B OPraHHYECKOM
cunte3e. CoctaB He(hTH U MyTH ee nepepadoTka. CreKTpaibHBIN aHAIN3 aJTKaHOB.

Tema 3. Aaxenbl.CriocoObl 00pa3oBaHUsl JBOWHON YTIEPOJA-YTIIEPOAHON CBS3HM: KPEKUHT M
JErHIpUpOBaHKUE aJKaHOB, AETUApATAIUs CIUPTOB U JErHIpOrajoreHHpOBAHUEraIOT€HOAIKAHOB
(mpaBuiio 3aiineBa), 4aCTUYHOE TMAPUPOBAaHUE ATKMHOB. OnMCcaHue 3JIEKTPOHHOTO CTPOSHUS aJIKEHOB
B paMKax TNPEACTaBICHUNM O JIOKAIM30BAHHBIX MOJEKYJSAPHBIX OPOMTANAX M Sp’-THOpUIM3AlUM
aTOMHBIX  OpOWTayNie yriaepomHoro aroma. OpOWTAIMA-CBA3U. OHEPrus, TMOJSIPHOCTE |
MOJISIPU3YEMOCTBTT-CBA3U. ['eomeTpuueckass H30Mepusi B psAdy QJIKEHOB KakK pPa3sHOBUAHOCTH
cTepeou3oMepun. Z E-HOMEHKIaTypa TE€OMETPUYECKUX  HM30MEpoB. MeToapl  OnpenesieHus
KOH(UTYpaIHH. Peakuum  mpucoenMHeHHMs ~ Kak ~ OCHOBHOM  THUI  peaklUMid  aJKeHOB.
Kartanutnueckoe ruipupoBaHue ajJKeHOB (IeTepOreHHOe, TOMOTE€HHOE), POJib KaTalau3aTropa, TEeIoTa
rUIpUpoBaHus.  Peakumum — 37eKTPOQMIBHOTO  MPHUCOCIUMHEHHMS K aJKeHaM  TaJIOTeHOB,
rajJjlor€HOBOJIOPOJOB, BOBI, CEPHOM KHUCIOTHL. MexaHusM peakuuil. IIpoMexyTOUHBIE IIPOIYKTHI
peakiuil (M-KOMILIEKChI, KapOOKAaTHOHBI, TaJOrCHOHUEBBIC HWOHBI). BiusHue 3amecTturenceii Ha
CTaOUIIBHOCTh KapOOKATHOHOB. OJIEKTPOHOJOHOPHBIE U 3JIEKTPOHOAKLIENTOPHBIE 3aMECTUTEIN.
[TonoXUTENbHBIN W OTPHLATENFHBIA WHIYKTHBHBIA 3((eKT. PernocenekTMBHOCTRAIEKTPOPUIEHOTO
npucoenunenus.  [IpaBuno  MapkoBHMKOBa.  AHTHMMAapKOBHHUKOBCKOE  IMPUCOEAMHEHHE K
HECUMMETPUYHBIMAIIKEHAM. O06o006menHoe MPaBUIIO AIEKTPOPHIHHOTO MPUCOETUHEHHUS.
CrepeocnenmuUIHOCT, U CTEPEOCEIEKTUBHOCTh peaknuii. CrepeocrnennuPuaHoe MPUCOCTUHECHHE
Oopoma k ankeHaM. ConpspkeHHoe npucoeanHenue k cpsizu C=C (xjopa B Boje, OpoMa B METaHOJE).
[Ipucoeaunenue, compoBoXkaatoieecs meperpynnupoBkoil. Ilpucoenunenue dopmanpaeruaa K
alKeHaM B TPUCYTCTBUM cepHOMl  kucinotel (peakuus [lpunca). CBoOomHOpaguKaabHOE
NPUCOETMHEHUE K aJIKeHaMOpPOMHUCTOBOJOPOHOM KUCIOTHL. [lepokcunubiit a3pdext. Ilpucoenunenue
K Q@QJIKCHAMTETPAaxXJIOpPMETaHa M JPYTHX TaJOT€HOMETAHOB B  IPHUCYTCTBUM  IE€POKCHJIOB.
Tenomepuzanus. Peakiyu nukinonpucoenuaenus no cesizu C=C: npucoennHeHne KapOeHOB, 030HA,
HENpeesbHbIX coeMHeHn. CTylneHyaToe U COrIacOBaHHOE LUKIIONpUucoeuHeHre. OKHUCIUTENbHbIE
IIPEBpAIEHHs] AJIKEHOB: BaKep-TpolLEecC, T'HAPOKCHWIMpPOBaHHWE 10 Barnepy, okxucieHue 110
[TpunexaeBy, O30HOJM3AJIKEHOB (BOCCTAHOBUTEIBHOE M OKUCIUTEIBHOE pACUICINIEHUE O30HHUJIOB,
OmpeNieJICHue CTPYKTYpPhl METOJOM O30HOJIHM3a), OKHCIUTEeIbHOE pacuieruienne cBsizu C=C mon
neiicTBMeM TnepMaHraHata kanus. [lommmepusanusi ajJkeHOB M CIOCOOBI €€ OCYIIECTBIICHUS.
Mexanusmbl. CBOOOIHOpaANKaNbHAsL, KaTUOHHAS, aHUOHHAS U KOOPJIWHAIIMOHHAs IMOJIMMEpHU3allusl.
Peaknuu ankeHoB ¢ coxpaHeHueM JBOMHON cBsizu C=C. ['asioreHrpoBaHne B aJUIMJIBHOE MOJOXKEHHE.
ANNMUIBHBIA paguKal, MPUYUHBI €T0 CTaOMIFHOCTU. BhIcOKOTEMIIEpaTypHOe XJIOpHUpPOBAaHUE STUIICHA.
OKMHCIIEHHE U OKUCIUTEIbHBIMAMMOHOINU3 110 AJNIUJIBHOMY MOJIO0KEHHUIO.

Tema 4. Auaxaauenbl. HomeHknaTypa JHMEHOBBIX YyriieBoaopojoB.Ilonydenune aueHOB
aJJIEHOBOIO TUMA. XHUMHUYecKHe cBoicTBa aisieHoB. Crepeousomepus. Kymynensl. Ilomyuenue
YTJIEBOJIOPOAOB C COIPSDKEHHON CUCTEMOM IBOMHBIX CBsi3el. XapaKTepUCTUKa CBs3el B OyTaaueHe-
1,3 nnuHa cBsA3ed, SHEPrUsl conpsukeHuss. OU3NMUecKue CBOMCTBA. XMMHUYECKHE CBOMCTBA JUEHOBBIX
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YIJIEBOAOPOAOB C CONPSOKEHHBIMU CBS3SIMU. MeEXaHU3M 3JIEeKTPO(UIBHOTO TNPUCOSAUHEHHUS K
CONMpsKEHHbIM JaueHaM. OCHOBHBIE 3aKOHOMEPHOCTH JMEHOBOro cuHre3a. llpaBuno Byasopna-
F'opmana. [lonsarue o Tepnenax, TepneHonnax. IIpuponnsie ncTouyHUKN TeprieHOB. [lomumepu3zarus
osie(prHOB U ueHoB. Kayuyku.

Tema 5. Anxkunbl. 3oMmepuss 1 HOMEHKIAaTypa ankuHOB. IlonmydeHue ajakWHOB M3 KapOWIOB
METAJIJIOB, TaJIOTEHIPOM3BOHBIX, AJKWIHpOBaHWE aleTwieHa. OOmas XapakTepUCTHUKa CBS3€il B
MoJIeKyJie areTriieHa. Ou3nyeckue CBOMCTBA alleTHUIICHOBBIX YII€BOAOPOI0B. XMMUYECKUE CBOMCTBA.
Peakiuu »5eKTpoMIBHOTO ¥ HYKJICO(QUIBHOIO MPHCOCAWHEHHMS. MeXaHM3M JTHUX peakLui.
I'mapupoBaHre M BOCCTaHOBIEHHE HATPUEM B JKUIKOM aMMuake. LlMxim3auus U aumepusanus
auerwieHa. [IpyduHBI MOABMKHOCTM aToMa BOAOPOJA y yIVIEpOAa IIpU TPOMHON CBA3U. Peakuuu
3aMelieHusi:  00pa3oBaHME  AUETWICHHWJOB, MAarHMMOpPraHWUYecKHe COCAMHEHUsS  aleTHUJICHA.
KonpaeHcanus aneruieHa ¢ KapOOHWIBHBIMU COEIMHEHUSIMU. M30Mepu3anys MOHOAIKUIAIETUIICHOB
B JAMaiKuianeTuiaeHsl. [IpoMbllieHHbIE CHUHTE3bl Ha OCHOBE areTuiaeHa. CHeKTpaslbHbI aHaau3
HENPEJENIbHBIX YTIEBOIOPOIOB.

6. Apennl. ApomaTtuyeckoe coctosiHue. Ormnpenenenue sHepruu conpsbkeHus. [lonstue 06
UCIIOJIb30BaHUM MeETOJla MOJIEKyJsipHbIXopOuTanel. KauecTBeHHbIE M KOJIMYECTBEHHBIE KPUTEPUU
apomatuyHocTd. [IpaBmiio Xrokkens. HeGeH3ouanbele apomarndeckue coequHeHus. ['omoaornueckuii
psin Oenzona. Homenknarypa u nzomepusi. Cunte3 O€H30/1a U ero TOMOJIOroB. OU3HUEcKue CBOMCTRA.
Xumuueckue cBoiictBa. OOmMe 3aKOHOMEPHOCTH PpEaKIUH 3EKTPO(UIBHOTO 3aMEIIeHUs B
apoMaTHYeCKOM psiay. THIbl MPOMEXKYTOUHBIX COEIMHEHUH: G- U TM-KOMIUIEKChl. OpHeHTauus Mpu
ANIEKTPOMIBHOM — 3aMEUICHWW. OJEKTPOHHOE BJIMSHHAE 3aMECTHUTENIed Ha  XOJ  PEaKluH.
CornacoBaHHas U HecorjacoBaHHas opueHTtanus. HykieopuibHoe 3amerieHre B 0€H30JIbHOM KOJIbLIE.
Peakmuu ¢ ygactiuem OOKOBBIX IeTiei aaKuiaOeH3010B. Jlerkocts romonu3aben3mnbHbIX C-H cBsi3eit u
ee npuuuHbl. [lomydyenue ¢eHona m ameroHa u3 Kymona. MeToabl monydeHus AudeHWIa U ero
IPOM3BOJHBIX. ATponu3omepus B pany Audenmna. CpaBHeHue noBeneHus OeH3oja U JudeHnnIa B
peaKkuusax 3MEeKTpOo(UIBHOTO 3aMelleHus. MeToibl CHHTe3a COeIUHEHUH psAaa TpueHUIMeTaHa.
[Tpuunnbl ocoObIX cBoicTB C-H cBsi3u B MeTHMHOBOH rpymne TpudeHwimeTana. TpupeHuIxaopMeTaH.
OcHoBHoI xapakTep TpudeHunkapouHona. Kpacurenu psjaa tpudeHuIMeTana, CTpoOeHHe U LIBETHOCTb
TUX Kpacutenedl. TpudeHuIMeTuna-paaukail. Y CTOMYMBBIE paJuKaibl, UX MOJy4YeHHE U CBOWCTBA.
YcroitunBbie KapOOKaTHOHBI M KAPOOAHUOHBHI.

Tema 7. Tl'ajgorennpousBogHbie aJdupaTU4YecKUX U APOMATHYECKHX YIJIEBOJOPOI0B.
CriocoObl  00pa3oBaHUSl  CBS3M  YIVIEPOA-TAJIOTEH B psAdy  AUMKIMYECKUX  COEAMHEHHM:
raJJOreHUPOBAaHUE YIJIEBOAOPOAOB, peakuus PuHKeNblITeHHAa, MNOJY4YeHHE raJoreHONPOU3BOIHBIX
U3 CHHMPTOB, MPOCTHIX 3(PHUPOB, KAPOOHWIBHBIX COEIMHEHUH, colell KapOOHOBBIX KHUCIOT, CHHTE3
¢GTOprnpon3BOAHBIX. MOHOrajgoreHoaqKkaHbl. XapaKTepUCTHKA CBS3M YIVIepoA-TajoreH. Peaxnun
HYKJICO(DUIBHOTO 3aMEIICHHUS TaJIOTEHOB Ha THIPOKCH-, aJIKOKCH, alleTOKCH-, aMUHOTPYIIY U ApyTrue
rpymnel.  Peaknuu — ramoreHoankaHoB ¢ Mmerayulamu.  Peakmus  Bropma. OGpasoBanue
METAJIJIOOPTaHNYECKUX COCTMHEHUHN. AJIKUIMarHuiragoreHuas! (peakTuBbl I puHbsApa), MX NOTyUYEHUE
U IpUMEHEHHE. AJKWUINTUH, AWAIKWIPTYTh, TETPa3TWICBUHEN. JlU- W MOJUTraJOreHOANKaHBbI.
BuruHansHble W TeMHUHAIbHBIEUTANOTeHUIb. OCOOEHHOCTH CBOWMCTB IN€MHHAIBbHBIXIUTAIOTEHHUIOB.
HeranorenupoBanue 1,2- u 1,3-nuramoreHoankaHoB 1oja JAeWcTBUEM MarHus. Tpuxiop- u
TeTpaxJiopMeTaHbl. B3auMmonelcTBrue TpuxJIOpMeTaHa C TMAPOKCUJIOM HAaTpus, 3TUIATOM HaTpus,
Tper-Oytunarom Kamus. Juxmopkap6en. [lomyyeHne u npuMeHeHHE TOJUGTOPUPOBAHHBIX
yriaeBoaopoaoB. dpeonsl.  ['anoreHonpou3BOAHbBIE HEMPEENbHBIX YIIIEBOJOPOJAOB. Bunmixmopun,
xyioponpeH. IlpuunHa uHEpTHOCTH aTomMa  rajoreHa Ipu JBOWHOW CBSI3M B PEaKLUAX
HykJeouiabHoro 3ameunieHus. p,n-Comnpspkenue. CoelMHEHHs C aTOMOM TajloréHa B aJlJIMJIBHOM
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nojoxeHuu. [loBeneHne uX B peaklUsIX HYKICO(QWIBHOTO 3aMElleHHs.  AJUIMIbHBIM KaTHOH.
[TonyyeHue U npuMeHEHHE TETpaPTOPITUIICHA.

Tema 8. Crnmprel. Knaccudukanus, HOMEHKIaTypa, U30Mepusi NPEeAebHbIX OIHOATOMHBIX
cnuptoB.  CrocoObl  MOMy4YyeHHMs  CHUPTOB:  THAPOJM30M  TalOr€HAJIKWIIOB;  JeiicTBUEM
METAJUIOOPraHUYECKUX COEAMHEHUM Ha ajbJeruibl, KETOHbI M CIIOXKHBIE 3(UpbI: ruaparanueit
HeNpe/IelbHbIX COEJUHEHUI; BOCCTAHOBIIEHUEM KapOOHWIBHBIX COCIMHEHMH M CIOXKHBIX 3(UpOB,
KapOOHOBBIX KUCJIOT (KATQJIUTHYECKUM U KOMIUIEKCHBIMM THAPHUIAMH METAIOB). XapaKTepUCTHKA
cea3u C-O u O-H B cnuprax. Bonoponnas cBsizp. XUMHUECKHE CBOMCTBA CHMPTOB. KUCIOTHOCTB.
Accoumarma. OCHOBHOCTh M HYKJICO(QWIBHOCTH CIUPTOB UM  AIKOHOJATOB. HyxieoduiabHOe
3aMeIIeHne THAPOKCWIAa Ha rajoreH. [lomyueHWe NPOCTBIX M CIOXKHBIX A(QHUPOB, pEAKIHS C
raJloOuHBIME  coenHeHusAMU  ¢ocdopa). Hewnaceimiennsle cnupTbl. KX monydeHue, CBOWCTBA.
MHoroatomHble  crupThl. [nmkomu. [nunepuH, ero momydeHue W npuMmeneHwe. OOmias
XapaKTePUCTHKA MHOTOATOMHBIX CIIUPTOB.

Tema 9. Ilpoctbie 3¢upsnl. CTpoeHue, uzomepus, HomeHkinarypa. [lomydenue paelcTBUEM
BOJIOOTHUMAIOIIIUX CPEACTB HA CIIUPTHI U ICUCTBUEM TaJIOTEHIIPOU3BOIHBIX Ha alKOHOMATHL. CIOCOOBI
HOJY4YEeHUs NPOCTHIX 3(UPOB, coAep)KalMX TpeTW4HbIM panukan. CBoilcTBa mHpocThIX 3(upoB
MOJyYeHHE OKCOHHUEBBIX COEJMHEHHUH, KOMILIEKCOOOpa3oBaHUE, pACIICIUICHHE, OKHCJICHHE B
runponepekucu. Lukmuueckue npocteie 3¢upsl. [Tomyyenne a-okuceil. [IpeBpaiieHre okucu sTuiieHa
O[] ICCTBUEM BIIEKTPOGMIBHBIX (M30MEpH3alHs, Peakiys ¢ TajJoreHBOI0POIaMu, BOJIOH, CIUPTaMHU
U OTUJICHIVIMKOJIIEM) M HYKICO(DWIBHBIX (aMMHaK, aMUHBI, MarHUHOpPraHHYECKHUE COCIMHEHHUS)
pearentoB. Terparuapodypan u auokcaH. lIpuMeHEHHWE OKWCH OSTWJIEHA B TNPOMBIIUIEHHOM
oprannyeckoMm cuHTese. [loHsaTue 06 opraHnyeckux MepeKkucax U rujapornepekucsx. McnonpzoBanue
OpraHMYECKUX MepeKnucell B opraHnyeckoM cuHrese. CreKTpaabHbI aHAJIN3 MPOCTHIX A(UPOB.

Tema 10. ®enoubl. XuHoHBI. M30Mepus u HoMeHKIaTtypa (eHosnos. [Tomyyenue deHonoB u3
raJlOTeHIPOU3BOAHBIX, CYIb(OKUCIOT, aMUHOB, Kymousa. Xapakrtepuctuka cBszu C-O u O-H B
denonax. Bomopomnas cBs3p. XumHuUeckue cBoiicTBa ¢eHonoB. KuciaoTHocTh. Accoruarus.
OcHoBHOCTh M HyKJIeo(pmIbHOCTE. CONMOCTaBICHUE CBOWCTB THUIAPOKCHIA B CIOHUPTaxX M (eHOmax
(KHCTIBIE CBOMCTBA, OTYYECHUE MPOCTHIX U CIOXKHBIX 3(QUPOB, PEAKIUS C TaJOUIHBIMHA COSTUHECHUSIMU
docdopa). Peakius 3amemenus B sape ¢eHona. HutpoBanue, cynbdupoBaHue, TaJoreHHPOBAHHE
¢enona. JleiictBue menoun Ha HUTpodeHoibl. [leperpynmupoka @puca. KapOokcunupoBaHue
denonsTa, azocoueranue. OOmas XapakTEepUCTUKA ABYX- U TpexaToMHbIX (eHonoB. [lomyuenue
TUAPOXUHOHA, IPUMEHEHUE €r0 B Ka4eCTBE BOCCTAHOBUTENA. [lomyyenue u cBolicTBa nmuporamuiona u
dbaopormonuHa. CrniekTpayibHbIA aHanu3 ¢eHosoB. Ilonyuenue o- u n-6eH30XxuHOHOB. CBOMCTBA 71-
OCH30XMHOHA: TOJy4YeHHE MOHO- U JUOKCHMOB, MPHCOEAMHEHHE XJIOPUCTOrO BOJOPOAA, aHWIIMHA,
METUJIOBOTO CHUPTA, YKCYCHOTO aHTMAPUJIA, PEAKLUU C CONPSHKEHHBIMH AueHamMHu. OKHUCIUTENbHO-
BOCCTAHOBUTENIbHBIN TMOTEHIMA] XWHOHOB. lcHosib30BaHME XMHOHA B KAdyeCTBE OKUCIIMTENSA
(xnopanmin). CeMUXMHOH Kak CBOOOJIHBIA pajukal. AHTHOKHMCIMTEIbHOE NEHCTBHE THUAPOXUHOHA.
benzoxunonanas trayromepus. AHTpaxuHOH. CriocoObl OTYYEeHHUs: OKUCIIEHUE aHTpalleHa, CHHTE3 U3
IpOM3BOJHBIX OeH3osia. CBOMCTBA: pacIIEIIEHUE LIEJIOUbl0, B3aUMOIECHCTBHE C TMAPOKCUIAMHUHOM,
BOCCTaHOBJICHHE B aHTPOH M aHTPAruApPOXUHOH, CyIbpupoBanue. CHHTE3 aln3aprHa U3 aHTPAXUHOH-
2-cynb(pokucIOTH (MexaHu3M peakiun). CIeKTPOCKOMUYESCKUI aHATN3 aJIbICTHIOB M KETOHOB.

Tema 11. HykieopuibHoe 3aMenieHne B AJU(PATHYECKOM H APOMATHYECKOM Psiax.
Peakuum >numunupoBaHusi. OcHoBHbIe  HykieoduiabHble  peareHThl. OCHOBHOCTH U
HYKJI€O(UIBHOCTh. Pl OCHOBHOCTH M HYKJICO(QWIBHOCTH, NPUYHMHBI UX HecoBnaaeHus. [IpuHimn
KECTKUX — MSTKUX KUCIOT ocHoBaHui [Iupcona. AmOunentaeienykieodmnsl. [Ipasuno Kopabmoma.
HpOTOHHBIG U alpOTOHHBLIC PACTBOPHUTCIIN. Kunernueckue u CTCPCOXUMHNYCCKUC NOKA3aTCIbCTBA
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peanuzanu MexaHu3MoB Sy1, Sn2. BrnusiHue npupoisl cyocTpara, yXOASIuX TPy, pacTBOPUTEINEH,
arpecCUBHOCTH  HYKJIeO(WJIOB Ha MeXaHu3M peakuuu. HyxineopunbHOoe 3amelieHHe B
apeHraJoreHuax, B aJUIWIbHBIX, OCH3WIBHBIX CyOcTparax, B TajoreHaneTuieHaxPeakunuf3-
sanuMmuHupoBanua. Mexanusmbl E1 u E2. KoHkypeHuus peakiuil 3aMenieHus W 3JIUMHUHUPOBAHUS.
Meronbl MOTy4YeHUs TAIOTCHAIKEHOB U rajoreHapeHoB. [IpnunmHa MHEPTHOCTH aToMa rajioreHa Ipu
JBOMHON CBS3M B peakuusax HykJIeopuibHOTo 3amenieHus. CoeAUHEHHS C aTOMOM TajoreHa B
AUTWIBHOM TOJIOKeHUU. [IprynHa MX MOBBIIMIEHHON pPEeaKIMOHHOW CIIOCOOHOCTH MO OTHOUIEHHIO K
HYKJICO(DUIBHBIM peareHTaM. AJUIMibHas meperpynnupoBka. OCOOEHHOCTH —HYKJIEO(UIBHOTO
3aMELICHMUs] TajloreHa B apOMAaTU4YECKOM SApe, €ro MeXaHW3M. AKTUBUPYIOLIEEC BIUSHHUE
AJIEKTPOHOAKLENITOPHBIX  Ipynn, MexaHu3M. [lonmydeHne MarHMHMOpPraHWYECKUX COEIUHEHHH.
MexaHu3M 3IIMMUHUPOBAHUSA-TIPUCOSANHEHHST TIPU HYKJICO(PUILHOM 3aMELIEHUH B apOMaTHYECKOM
psany. [HerunpoGenson. Ilpsimoe HykineoduiabHoe 3aMemieHue aroMa Bopopoja. CrocoOsl
apoMaTu3alul O aIIyKTOB (PEIOKC-TIPOIECC, ayToapoMaru3aius). BUKapro3HOe HYKIEO(DUIbHOE
3amerenue. [Ipasuna 3aiinesa u 'opmana. CrepeoxuMust SMTUMHUHAPOBAHUSL.

Tema 12. DaexkrpopuiibHoe 3aMenieHue B apoMaruyeckoM psay. OCHOBHbIE
ANEKTPOPHUIIbHBIE PEareHThl U CIOCOObl UX TeHepupoBaHus. MaKTOPHI, BIUSIONINE HA arpeCCUBHOCTh
ANIEKTPOPMIBHOTO  peareHra. o- u  n-KoMmmekcbl  Kak ~ WMHTEpMEAWaThl  peaKiuil
anekTpoduibHOTO3aMenieHus. Hurposanue, cynbupoBaHue, amkKUINpOBaHUE, AlIMIUPOBAHUEAPEHOB.
Karanuzatopsl peaknmii. Knaccuueckuil MexaHu3M 3JEKTPOPHIBHOTO apOMATUYECKOTO 3aMEeIIeHUsI.
OnnosnextpoHHbli iepenoc (SETMexanusm).

Tema 13. Aabaermabl W KeToHbl. CTpoeHue, M30MEpHsl M HOMEHKJIATypa albJIerujioB M
keToHOB. [lomyuenue: u3 mapaduHOB U3 0JeUHOB (OKCOCHMHTE3), W3 AallCTHWJICHOB IO PEaKIUH
KydepoBa u uepe3 BHHUIOBBIE 3UPBI, U3 AUTAIOTCHIPOU3BOIHBIX, W3 CIHUPTOB: OKHUCICHHEM U
JETUAPOTaIOTeHUPOBAHNEM, U3 KapOOHOBBIX KHCJIOT CyXOW IEpPEroHKON KaJbLUEBBIX COJEH U
KAaTaJIUTHYECKH, W3 IPOU3BOAHBIX KHCJIOT INPU IOMOIIM METAUIOOPraHUYECKUX COCAVUHEHHH U
BOCCTAHOBJICHHMEM N0 PO3€HMyHIy M KOMIUIEKCHBIMM THMIpuaaMu MeTamioB. Peakumn ®punens-
Kpadrca u I'arrepmana. Ilonydyenue oxcukeToHoB 1o Ppucy. IIpoMblnuieHHbIE METOJBI CHHTE3a
dopmanpaeruia, auneTaableruaa U aleToHa. XapakTepUCTHKAa CBA3ed B KapOOHWJIBHOHN rpymme,
[TonsspHOCTE M mONIAPU3YyEMOCTh. PU3NYECKHE CBOMCTBA aNbACTUAOB M KETOHOB. EHonM3anus
KapOOHMJIBHBIX COEIMHEHUH. Macc-CieKTphl KapOOHMIBHBIX coequHEeHni. Peakunu, oOycioBieHHbIE
HOJISIPHOCTBIO KapOOHWIJIBHOM TPYIIBI TOJXY4YeHHUE OUCYIb()UTHBIX MPOU3BOIHBIX, IIHAHTHIPHHOB,
THJIpaToB, B3aUMOJCICTBHE C MarHMHOPraHWYECKUMHU COEIMHEHUSIMH, aMHUHAMM. THApa3nHaMH,
aMMHAKOM, peaKkius C TMATUXIOPUCTBHIM (ochopoM, TPUCOEAMHEHHE CIHUPTOB, MEPKAITAHOB,
raJIOTeHBOJOPOJIHBIX  KHCIOT, TMOydeHue o-rajouaddupoB. KucioTHelii Kartanus peakuuit
MpUCOEINHEHUS U 3amelieHus. OKUcIeHne anbAeruioB U KeTOHOB. Peakiuu aiabaeruioB U KETOHOB,
MPOTEKAIOIIME Yepe3 CTaAuI0 €HOJM3alnu.MexaHn3MEHOIU3alud B KHUCIIOW M IIEeJIOYHOM cpeaax.
["anorenupoBanue U rajoQpopMHas peakius, HUTPO3UPOBAHUE U OKHUCICHHE KETOHOB. AJIbJOJIBHO-
KpoToHOBast KoHaeHcanus. Konnencauus ¢ penonamu. Peakiius Mannuxa. HerpenenbHble anbaeruibl
U KeToHbl. Bununorus. IlpucoenvHeHne HyKI€O(QWIBHBIX pPEAareHTOB K  O,f-HenpeaeabHbIM
anpJeruiaM M KeToHaM. BoccTaHoBieHHe M OKHCICHHME KapOOHWJIBHOW TpyHIbl ¢ COXpaHEHUEM
JIBOIHON cBsA3U. IlpucoenuHeHne rajaoreHBOJOPONOB U CHUPTOB B KHciaol cpeae. Kerensl, ux
NOJy4YeHHe, TUMEpHU3allis W KCIOJb30BaHME B KAdyeCTBE AlMIMPYIOMMX areHToB. OCOOEHHOCTH
cBoiictB 1,2-, 1,3-, 1,4- nuanpaerunoB u KeToHOB. beHsmioas neperpymnmnupoBka. KeroeHosbkas
tayromepusd. IlpumeHeHne AWanbIETHOB M KETOHOB B CHHTE3aX  TIE€TEPOLUKIMYECKHX
COeIMHEHMNI. AHaIN3 KapOOHMIIbHBIX COEIUHEHUH.

Tema 14. Peakuun oxkuciaeHusi. OKUCIEHHE TOCPEACTBOM OTPhIBA Mapbl JIEKTPOHOB, OJTHOTO
AIIEKTPOHA, OKHCIEHHE IyTeM MEepPBUYHON HYKIeO(DUIHbHOW aTaku C BBEICHHEM KHCIOPOIHOTO
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ocTaTKa, COJEPIKaIlero IpyIiy, CBA3aHHYIO ¢ aTOMOM KHCJIOPOJAa U CIOCOOHYIO K aHHOHOUTHOMY
oTpbIBY. DakTOpbI, BAUAIOIIME HA JIETKOCTh OKUCIIEHUA.OKHUCIEHNE BTOPUYHBIX CIIUPTOB XPOMOBOM
cMechlo. PacuieruieHre IiMKoJIed TeTpaaleTaToM CBUHIA B HEBOAHOW Cpele U MOAHOW KUCIIOTOH B
BosHOW cpene. OxucneHne (EHOIOB XPOMOBOM KHCIOTOW A0 THApPOXMHOHA. Peakmnust Baruepa.
Cunte3 yuc-rnukoiei. OKUcIeHne oJeQHHOB HAIKUCIOTaMHU B MUKIMYecKne okucu. CUHTE3 mpaHc-
muoJioB. O30HONMM3aIKEHOB. OKHCIIEHUE NEPBUYHBIX W BTOPUYHBIX CHUPTOBCIUPTOB B KHUCION U
IIEJIOYHON cpenax. Okucienue o METOy Onnenayspa. Okucienue
TO3WJIATOBAUMETIICYIb(oKcHIOM. OKUCIeHre OeH3aabAerua epMaHraHaToM Kajus 10 OeH30HHON
KUCIOThI. OKHCICHUE THIPOXUHOHOB (PeppULIMaHUI-MOHOM B CEMUXUHOH. AHOJIHOE OKHCIICHHE COJIeH
KapOOHOBBIX kHcOT (peakuusa Konvbe). Oxucnenne genona paguxanoMm @Opemu. OKUCIeHHE apeHOB
peakTuBoM DEHTOHA. AYTOOKHCIEHHUE YTIEBOLOPOAOB KHUCIOPOAOM BO31yXa. OKHCIEHUE CIUPTOB
nepcyibdaramu. JXKunkodaszHoe u razodasHoe OKHCICHHE AJIKWIBHBIX TPYII MPU apOMaTHYECKOM
anape. CunTe3 KapOOHOBBIX KHCIOT. OKUCIEHHE apOMaTHYECKHMX aMHUHOB JI0 apUITHAPOKCUIAMHUHOB,
HUTPO30apeHOB U HUTpocoeanHeHuid. Kucnora Kapo. I[lepokcunncepnas kucnora. OKUCIIEHUE THOJIOB
JI0 TUCYTB(MUIO0B, CYyTb(OUHOBBIX KUCIOT U CYJIb()OKHCIOT

Tema 15. Peaknum KoHAeHcAaUMH. AJBI0IBLHO-KPOTOHOBBIE KOHJEHCAMU. KHCITOTHBIN U
OCHOBHOM KaTayim3. KoHaeHcamusi ameToHa B MPHUCYTCTBHHM THIAPOKCHAA Oapusi ¢ 0Opa3oBaHUEM
JIUAIETOHOBOTO  CIUpTa. BimsHWE CTpoeHHS KAapOOHWJIBHOTO COCIMHEGHHMsS Ha  XapakTep
oOpazyrommxcsi MpoaykToB. OCOOEHHOCTH albJ0JbHO-KPOTOHOBBIX KOHJIEHCAIIMM C ydacTHEM
apoMaTHYeCKuX aibaerugoB U KeToHoB. Konnencauuss Mannuxa. Kongencanuss KueBenarens.
Peakuus Ilepkuna. bensoumnoBas konaeHcaius. KonaeHcanuu cioxHbIX 3¢upoB. KarammzaTopsl.
Peakius Jlukmana. KonzneHcanusi anbaeruoB U KETOHOB CO CIIOKHBIMU 3(pUpaMu. AIMIOWHOBAS
KOHJIEHCAIIHSL.

Tema 16. KapOoHoBble KHCJ0THI M UX (PYHKUMOHAJbHBbIE NPOM3BOAHBbIE. M30Mepusa u
HOMEHKJIaTypa MpEIETbHbBIX M apOMaTHUYECKHUX OJIHOOCHOBHBIX KHUCJOT. [loiyueHue: okucieHueM
napaMHOB, CIIUPTOB, AJIbJICTHUIOB, THAPOJIU30M CIOXKHBIX d(DUPOB, HUTPUIIOB, TAIOTCHIIPONU3BOIHBIX,
METAJIJIOPTaHUYECKUM CUHTE30M, HA OCHOBE OKHCH YTIIEPOa, MAJTOHOBOTO U alleTOYKCYCHOTO 3(UPOB.
MeTo/pl MONTy4YeHHs 3aMEIIEHHBIX B s/ipe OeH30MHBIX KucaoT. CTpoeHne KapOOKCUIBLHOU TPYIIIBI U
KapOoKcHUIaT-uoHa. XapaKTEepUCTUKA CBs3ed, MEKAaTOMHBIE pPACCTOSIHUS. BoJgoponHble CBsSI3U U
JTUMEPHOE CTPOCHHE KapOOHOBBIX KHUCIOT. KUCIOTHOCTh U ee mpuuuHbl. [lonspHble BIUSHUS U CHIIa
KUCJIOT. BinusHue mnpupoabl MU TMOJOXKEHHUS 3aMECTUTENIed Ha CWIy apoOMaTHYEeCKUX KHCIIOT.
[TpumeneHne [uIsi CUHTE30B (hOCTEHA, XJIOPYTOJBHBIX 3()HPOB, Y3PUPOB YTOIBHONH U OPTOYTOJIBHOM
kucnoT. Cepoyriieposl, THOYTOJbHBIE KHUCJIOTHI, KCAaHTOT€HOBas kuciota. CHUHTE3 M TMpPUMEHEHUE
MO4YeBUHBI. ['yaHunuH, ero CuJIbHBIE OCHOBHBIE CBOWCTBA. [lomydeHne (QyHKIIMOHAIBHBIX
MIPOU3BOAHBIX: TAJIOMIAHTUIPHUIOB, aHTHAPHUIOB, CIOKHBIX 3(upoB. [IpeBparienne CI0XKHBIX 3UPOB
B aMU[Ibl, TUAPA3UABl U THAPOKCAMOBBIE KHUCIOTHI. | MAPOIN3 MPOM3BOIHBIX KAapOOHOBBIX KHCJIOT B
KHCIIOW M IIENIOYHOW cpene. MeXaHu3M OTHUX peakinuid. B3aumomeircTBue CIOXHBIX A(DHUPOB C
MarHUMOpPraHUYEeCKUMHM COEAUHEHUSIMU, C JIUTHHATIOMUHUUTUApUAOM. [lonydeHue, cTpoeHue u
cBoiicTBa aMua0B. [lonyuenue, cBOMCTBA HUTPUIIOB.

Tema 17. VYruaeBoabl.Knaccudukamus M HOMeHKIarypa. MoHocaxapuabl Kak OCHOBHAs
CTPYKTYpHasi €JUHUIIA YTJIEBOJOB: ajbJ03bl U KE€TO3bI (TPUO3bI, TETPO3bI, MEHTO3bI, Te€KCO3bI). D u L-
psanel. [lpuHIun BeIBoma cTepeom3oMepHbIX Gopmyn anbno3 D-psma. [uknuueckue (opmybl.
®dypaHo3pl U TUPaHO3bl. MyTapoTamus, o- u P-crepeonzomepusi. Kondopmanmm mMoHOCaxapumoB.
XUMHUUYEeCKHEe  CBOMCTBA: BOCCTAHOBJIEHHWE, OKHMCJICHHE, B3aMMOJICHCTBHE C  KHCIIOTaMH,
AJTKWJIUPOBAHKUE, allMJIUPOBaHKWE, OOpa3OBaHHWE aPWITHIPA30HOB M 03a30HOB. [ JIMKO3MIBI, HUX
pactipoctpaneHue B npupoae. OCOOCHHOCTH TJIMKO3WIHOTO THApOKcHia. Jlucaxapuasl W WX
pacmnpocTpaHeHue B npupoze. Tumbl cBsa3eil B Hux. Jloka3arenbcTBa CTPOEHUS] TPOCTHUKOBOTO caxapa
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U MasbTo3bl. OCOOCHHOCTH CHHTE30B JIUCaxapuioB M3 MoOHO3. lloimcaxapuibl, UX HaXOXXICHHUE B
npupoae u 3HadyeHue. [IpencraBieHne 0 CTPOEHUU KpaxMajla U LEJUII0JIO3bl. XMUMHUUYECKUE CBOMCTBA
Kpaxmasa ¥ LeJUIK0JI03bl, UX IOJy4EHHUE U3 IIPUPOAHOTO ChIPhS U UCIIOJIB30BAHUE.

Tema 18. Peakuumu BoccTaHoBJeHUus. KaTaauThuueckoe rupupoBaHUE U BOCCTAHOBJICHHE I10
Knemenceny. IlpeBpaieHuss aibIeruioB W KETOHOB, CBA3aHHBIE C TUAPUIHBIMU IE€PEXOJIaMHU
(peakuMu C KpPUNTOOCHOBAaHMSMHM): BOCCTaHOBieHHe 1o Meiiepseiiny-Ilonnaopdy-Beprero,
okucienue no OmnmneHayspy, peakuuss KaHHHIIIApO, BOCCTAHOBJIEHHE KOMIUIEKCHBIMH THUIPHUAAMH,
peakuus Tumenko. BoccTanoBuTeIbHOCAMUHUPOBAHHE KETOHOB (KaTamuTuyeckoe u 1o Jleikapry).
BoccranoBnenne kapOOHWIBHOW Tpynmbl B MeTwieHOBYIO (peakuusi Kipknepa). BoccranoBnenue
CIIOXHBIX 3(upoB 1o merony byso-bnana. BoccraHoBinenne KapOOHMIIBHBIX W KapOOKCHIIBHBIX
IMPOU3BOAHBIX KOMIIJICKCHBIMHU ruapuaaMunu METAJJIOB n BJICKTpO(bI/IJIBHBIMI/I TuapuaamMu.
BoccraHoBneHue CosiMH METajuIoB. BOCCTaHOBIIEHHE ITyTEM CBS3BIBAHUS MOJIEKYJISIPHOIO BOAOPOAA.
I'oMOreHHbli M TreTeporeHHbI Karanu3. BoccTaHOBIIEHHE a30TCOAEpKAIUX M CEPYCOAEpPKALIUX
COEIMHEHUM.

Tema 19. budyHknmonanbHble KapOOHOBbIe KHCJIOTHL. Onruyeckass H30MepHs.
HomeHknatypa M METOABI CHHTE3a JABYXOCHOBHBIX IPEACIBHBIX KUCIOT. Pu3NyecKkue CBOWCTBA.
XUMHUECKHE OCOOCHHOCTH IIIaBEJICBOM, MAaJOHOBOM, SIHTQpHOM W  aJWMUHOBOM  KHCJOT.
Hcnonp30BaHnE B CHHTETHMYECKOM MPAKTHKE AMATUIIOKCAaTa, SIHTAPHOTO AHTUAPUAA.aJUINHOBOMN
KUCJIOTHI, €€ AMATHIOBOrO 3(upa, MAJIOHOBOH KHCIOTHI, 3TUIOBOTO 3(pHUpa MaTOHOBOW KHCIIOTHI,
KOHIeHcanusi JlukMaHa, KOHJEHCAlUsi MaJOHOBOTO »d¢pupa C aIbJeruaaMH, alMIOMHOBAs
koHneHcanus. [lomydenne ¢raneBoit kuciotel. [lomyueHne, XuMHUECKHE CBOMCTBA M MCIIOIB30BaHUE
B OpPraHMYecKOM CHHTEe3e (TasieBoro anruapuaa, pramumuna, ¢ramuma. Cunre3 [abpuamsa. OOmas
XapaKTepUCTHKA HEMpeJeNbHbIX KHCIOT. Peakuuu 31eKTpoMIBHOIO U HYKJIEO(UIHHOTO
IIPUCOEIMHEHNUS B PsAy HENPEAENbHBIX KUCIOT [lonydenne, CBOMCTBA U IPUMEHEHHE aKPUIIOHUTPHUIIA.
OO6was xapakrepuctuka GpymMapoBoii 1 MaJleMHOBOM KucoT. [IpuMeHeHre MalenHOBOro aHTUAPUAA B
JTMEHOBOM cuHTe3e. CHeKTpalibHbI aHaJIN3 KapOOHOBBIX KHMCIOT M UX MPOU3BOJHBIX; YCTOMUMBOCTH
anuiaueBoro katuoHa. Kraccudukanus, HOMeHKIaTypa M mnoiydeHue. PDusndeckue CBOWCTBA.
3aBUCHUMOCTh XMUMHMYECKHX CBOMCTB TaJIOT€H3aMEIIEHHBIX KHCIOT OT B3aMMHOIO PacCIOJIOKEHUS
rajoreHa u KapOoKcUiIbHOH rpynmbsl. OcOOeHHOCTH -, B-, Y-OKCUKHCIOT. Peakiuu ¢ y4acTHeM TOJIbKO
onHOW wmnM o0eux ¢yHKUMOHANbHBIX rpynm. Jlaktugel. JlaktoHsl. BanbneHoBckoe oOparieHue.
Knaccugpukamuss 1 HOMEHKIATypa o-, (-, Y-KETOKHCIOT. TayToMepus, BBIACICHHE TayTOMEPHBIX
¢opm. TaytomepHoe paBHOBecue. IIpumMepsl MNPOTOTPONMHONW TayTOMEpuu. ['paHuna MEXAY
TayTOMEpUEN U n3oMepuei. MexaHu3Mbl U THUIIBI TAyTOMEPHBIX IpeBpamieHnid. Kartanus kucinoramMu u
ocHoBaHUsMHU. [IpuunHa NBOWCTBEHHOW CHOCOOHOCTH. AJIKMIMPOBAHHE W alWJIMPOBAHUE COJCH
KETOCHOJIOB. ACHMMETpUs MOJIEKYJIbl U AacCUMMETPHUYECKMH aToM yriepoja Kak IpUYHdHA
BO3HUKHOBEHHUS OINTHYECKOW HM30MEpUU. AHTHUIIONBI, pAaLEMaTbl, HX CBOWCTBA W OTIHYHSA.
Crepeonsomepusi COEIUHEHUH C IByMsI aCUMMETPUYECKUMU aToMaMu. Jlnactepeomepbl. Me3opopMmsl.
[TpoeknuonHsie Gopmyisl Ouiiepa U npaBuwia UX NpuMeHeHHs. CTepeoXuMHUs BEIIEeCTB CO MHOTMMHU
aCUMMETPUYECKMMHU YIJIEpOA-HbIMU aromMaMmu. Ywucno crepeomszomepoB. KoHdurypauus u 3HaK
BpalieHus. D-psansl, L-psnpl. MeTonel pasaeineHusi paleMHUYeCKUX COCIMHEHMM Ha ONTUYECKU
AKTUBHBIE KOMIIOHEHTHl. MeXaHu3M acuMMeTpuueckux cuHre3oB. [lpaBuno Kpama. Oputpo- u
Tpeodopmbl. OrmpeneneHne MPOCTPAHCTBEHHOW KOoH(Urypauuu. Pamemuzanus, BajbIeHOBCKOE
oOpaiuenue. [Tonsitue o qucnepcun onTUYECKOro BpaieHus. Crepeon3oMepHsiaiiIeHOB, KyMYJIEHOB,
CIUPaHOB. ATponHU30MepHsl.

Tema 20. AueTroyKCyCHbIi W MaJIOHOBBI 3QUpPbLI M X NPUMEHEHHE B OPraHUYeCKOM
cunTe3e. CuHTE3 B-OKCOKHMCIOT KOHIeHcanuel Kusitzena. AneroykcycHas kuciorta u ee a¢up. CH-
KHUCJIOTHOCTh U TayTOMEpHS aleTOyKCcycHoOro 3¢upa, o0pa3oBaHHe METATTMUYECKUX MPOU3BOIHBIX, X
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CTpOEHHUE, JBONCTBEHHAs PeaKLMOHHAs CHOCOOHOCTh. Peakiuu HaTpUHalleTOYKCYCHOTO 3¢upa Kak
amOuneHTHoronykieopuna. KeToHHOe M KHUCIOTHOE paclleIUIeHHe aleTOyKCYCHOro adupa.
[IpuMeHeHne aneToyKCycHOro 3¢upa JUIsi CHHTE3a KETOHOB M KapOOHOBBIX KHcIOT. KucrnotHoe u
KeTOHHOe pacuieryieHne. CrocoOHOCTh HAaTPUHUAIETOYKCYCHOTO 3(Hpa IOABEPraThCsi BTOPUYHOM
WMOHW3aIMK. MasoHOBBI 2(QHUp W CHHTE3bl Ha €ro OCHOBE: o00pa3oBaHHME U IPEBpaIlCHHUS
HATPUIMAJIOHOBOTO 3(Hpa W HUCIONB30BaHUE €r0 B CHHTE3¢ KapOOHOBBIX KHCJIOT: KOHIEHCALHUs C
Kap6OHI/IJ'II)HBIMI/I COCIUHCHUAMNU MW CHHTE3 HCMNPCACIBbHBIX KHUCIOT, IMMPUCOCANHCHUC K (X,B-
HeIpeaebHBIM KapOOHWIBHBIM COSAMHEHUAM (peakiiss Muxass).

Tema 21. IleperpynnupoBKH B OPraHNYeCKOM CHHTe3e. DICKTPOPHUIbHbIE, HYKICOPHIbHbIC
U pauKalbHble MeperpynnupoBku. CEKCTETHbIE NEPErpynnHpOBKH y aToMa yIiepoja, a3oTa M
KUCJIOpO/ia: MMMHAKOJIMHOBAs, Baruepa-MeepBeiiHa, qecTpyKuusl MPOU3BOIHBIX KUCIOT 1o ['odmany,
Kypuunycy, IlImuary, neperpynmupoBka OKCHMOB 1O bekmaHy, cuHTE3 (EHOIOB KyMOJBHBIM
crocoboM. [leperpynnupoBKM MPOMEXYTOUHBIX HPOAYKTOB BOCCTAaHOBJIEHUS HUTPOOEH30JIOB:
(GeHWITHIPOKCUIIAMUHOB - CHHTE3 aMHMHO(EHOJIOB, NeperpynnupoBka Bamnaxa, OeH3uIMHOBaf,
CeMUJMHOBas,  OUGEHWIMHOBAs  MEPErpyNIUPOBKU.  ODIEKTpOoUIbHBIE  MEpPErpyninupOBKU:
MeperpymnmnupoBKa CIOXKHBIX 3¢upoB (enomoB mo Ppucy, mneperpynmnupoBka Dumepa-Xemnmna,
neperpynnupoBka O-ammundenonos mo Knaizeny.

Tema 22. AnudaTudeckue U apoMaTH4ecKue HUTpPocoequHeHnsi. CTpOEHUE HUTPOTPYIIIHIL.
Homenknarypa, n3oMepusi U KiacCU(pUKAIU HUTPOCOSAUHUN. METOIBI TOTYUYCHHs: HUTPOBAHUEM
yrieBojiopofoB 1o KoHOBaoBy, W3 TaJIOT€HNPOU3BOJHBIX, HUTPOBAHHEM apPOMATHUYECKUX
COEIMHEHHI, HUTPOBAHUE YEpEe3 CTAIUI0 HUTPO30COCAMHEHUN. PU3NYECKHE CBOMCTBA. XMMHUYECKHE
cBoiicTBa. BoccraHoBiIeHHE - KaTAIMTHYECKOE M XUMHUYECKOe - B aMmuHbl. OOmas cxema
BOCCTAHOBJIEHUSA APOMATHYECKUX COCAUHEHUN B KHUCJIOW, HEUTpPAIbHOM U IICJIOYHOM Cpeaax.
YacTuyHoe BOCCTAaHOBIIEHHWE IUHUTPOOEH3070B. KoHAeHcalus O-HUTPOTOIyosa C ajbJAETHAaMU.
OTiau4re CBOWCTB HUTPOCOCIWHEHUNM OT S(PHUPOB a30THUCTOW KHUCIOTHI. [leficTBue 1enodyeii Ha
NEepBUYHbIE UM BTOPUYHBIE HUTpOocoenuHeHUs TayTtomepus ¢eHWIHUTpoOMEeTaHa. [ uaponus
HUTpocoeauHeHu. B3aumoneiictBue ¢ azotuctoil kuciaotod. KowaeHcausi ¢ anbJeruaami.
B3psiBoonacHocTh HHUTpOcoenuHeHuil. HutpoBaHue apeHOB M HX MOpPOU3BOJHBIX. Hurtpyromme
peareHThl, MEXaHU3M peaKIud, OPHEHTAIus, MpeacTaBieHue 00 unco-aTake W unco-3aMelieHUuu B
peakuuu HuUTpoBaHus. [loilydeHHMEe HUTPOAPEHOB OKHUCICHHWEM apOMAaTUYECKUX aMHUHOB, CHHTE30M
4yepe3 apeH/JMa30HUEBBbIE COJIM, 3aMEIEHUEM aToMa TrajloféHa Ha HUTPOrpYyIIly. OIJIEKTPOHHOE
CTPOCHUE HUTPOTPYIIILI U XapaKTep €€ BIUSHUS HA apOMaTHYECKOE KOJbllo. CBOMCTBA HUTPOAPEHOB.
Peakiuu snekTpopMIBLHOTO 3aMEIIeHHs, BIUSHUE HUTPOTPYIIBI HA CKOPOCTh U OPHUEHTAIUIO
3aMelleHns. BOCCTaHOBIIEHME HUTPOCOECIMHEHHMI B KHCIOH, HEUTPAJBbHOM W LIEJIOYHOM Ccpenax.
[TonmuHUTpOApOMATUYECKHE COCAMHEHUS: TMapIHUabHOE BOCCTAHOBJICHWE HHUTPOTPYII, PEaKIINH
HYKJICOPMIHHOTO  3aMEIIEeHUs, OO0pa3oBaHWE KOMIUIEKCOB C  OCHOBAaHUSMH  (KOMIUICKCHI
Meiizenreiimepa, KOMIUIEKCHI € MepeHOcoM 3apsiia). HutpornpousBogHbIe TONMyOda: COEAUHEHUS C
HUTPOTPYIIION B apOMaTHUYECKOM KOJIbIle U B 00KOBOM 1enH. [IpoayKThl HEMOTHOTO BOCCTAHOBJICHHUS
HUTpoapeHoB. Hutpozocoenunenus. GeHUNTHIPOKCUIAMUH, a30KCUOEH30]I U MX MEePEerpymnmnupOBKH.
['uapazoOen3on, OEH3UAMHOBAS U CEMHUIUHOBAS TIEPErpyIIHPOBKH.

Tema 23. AsmmpaTnueckne 1 apoMaTHYecKHe aMHHO-, THA30- U a3ocoennHenns. CTpoeHue,
HOMEHKJIaTypa, Kiaccuduxamus, usomepus. [lonydenue u3 ranorennpousBoaHbeix no ['odpmany, mo
['aGpusmio, M3 COMPTOB C aMMHAKOM, BOCCTAHOBHUTEIbHBIM AJIKWJIMPOBAHHEM KapOOHUJIbHBIX:
coenuHeHnil mo JleWkapTy, BOCCTaHOBJIEHHMEM a30TCOJEPKALIMX MPOU3BOJHBIX KapOOHUIBHBIX
COCIMHCHUN W KapOOHOBBIX KHUCIOT. Mexanm3m peakuuii ['opmana u Kypuwmyca. Ilomydenue us
HUTPOCOCUHEHU BOCCTAHOBIIEHHEM KATAIUTUYECKUM U XHUMHUYECKUM. ['€OMeTpusi MOJEKYJbI
aMMuaka 1 aMuHOB. Pusndeckue cBoiicTBa. CpaBHEHHE OCHOBHOCTHAPOMATHYECUX U alH(PaTHUECKUX
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aMUHOB. XMMHUYECKHUE CBOMCTBA. AJIKMIMPOBaHHE U 00pa30BaHKe YETBEPTHUHBIX COJICH, UX CTPOSHUE
)41 CBOFICTBEI. AI_II/IJII/IpOBaHI/Ie AMHUHOB U HpI/IMeHCHI/IG 3TOT'0 HpOHCCC& IJIA 3alIUThI aMI/IHOprHHBI n
pa3I[eJICHI/I$I CMCCGP’I HepBI/I‘IHLIX, BTOpI/I‘-IHBIX 148 TpeTI/I‘-IHBIX AMHWHOB. BHI/ISIHI/IC aMI/IHOI‘pyrIHBI Ha
CBOIicTBa OEH30JILHOTO si/jpa. BinsiHue 3amecTuresneil Ha OCHOBHOCTh aHMIIMHOB. Cynb(haHuIaMuIHbIC
npenapaTm. CHGKTpaHBHBIﬁ dHAJIN3 aMHUHOB U 3aMCHICHHBIX aMHUIOB. PeaKIII/ISI I[I/Ia?;OTl/IpOBaHI/IH,
MEXaHuU3M W YycioBus ee mpoBeneHus. CrpoeHue coseid nuasonms. Paznmuunbie  Qopmbr
nuazocoenuHeHui. Cxema ['aHua. Peakuun nuazocoeIMHEHUI C BBIJEICHUEM a30Ta: HYKJICO(DUIbHOE
3aMEIICHNE W PaJUKaJIbHBIC PEeaKIuu. A30COoueTaHrWe KaK peakius 3JeKTPOPUILHOTO 3aMElIeHUsT B
apoMaTtnueckoM siape. J(nazo- 1 a30COCTaBIAIONINE, UX PEAKIIMOHHAS CIIOCOOHOCTh B 3aBUCUMOCTH OT
3aMECTHTENICH B apOMaTHYECKOM spe. YCIOBHs cOoYeTaHus ¢ aMMHaMH W (eHomamu, [lomydenue
aMUHO0A30COeIMHEHUH (TPUA3EeHOB), UX TAyTOMEPHsI U MIPEBPALEHUE B COH TUA30HUSI. A30KPACUTEIH.
WuaukatopHsle nepexoabl. CTpoeHHE W CHocoObl MONydeHUs amupaTHUYeCKUXIHNAa30COSTMHECHUN.
[IpumeHeHre AMa3oMeTaHa B KadyeCTBE METHIMPYIOIIETO areHTa, ero peakius ¢ KapOOHWIbHBIMU
COCIMHEHUSIMH, Ha30MEeTaH KaK MCTOYHHK KapOeHOB. IloiydeHne M yCTOHYMBOCTD JHAa30yKCYCHOTO
a¢upa, ero B3auMoICHCTBUE C AIKCHAMHU.

Tema 24. AMUHOKHCI0THI. bejiku. AMdoTepHbIil XapakTep aMHHOKHUCIIOT. M30351ekTpudeckas
touka. [lonsitue o OunonsipuoM uone. beraunbl. Peakuuu, ornuuaronme -, -, y-aMUHOKHCIOTHI.
Jlaktambl. BaxkHeiiye TUIBI 0L -aMHUHOKHUCIIOT - KOMIOHEHTOB OeikoB. CuHTe3 nentuaoB. CrnocoObl
3alIUTHl aMUHOTPYIIBI M aKTUBalUsl KapOOKCHIBHOW Tpymmbl aMUHOKHCIOT. OmpeneneHue
CTPYKTYpPbI HENTHUIOB.

Tema 25. ApencyabgonoBbie kucaoTbl. CynabpupoBanue apeHoB. Cyab(QUpyIOLe peareHThl
U OCOOGHHOCTH peakuuu cyinbpupoBanus. Kunernueckuit wu3oTomubli dddexr. Brusaue
3aMecTuTeNleld B apOMaTHUYECKOM KOJIbLIe Ha MPOTEKaHWE peakluu cyiabpupoBanus. KuneTnueckuil u
TEPMOJIMHAMUYECKUM KOHTPOJIb B peakuuu cyiabpupoBaHus. Baxhelmue apeHCYIb(OHOBBIE
KUCJIOTBI, UX cBoWcTBa. HykieopuinbHOoe M 3IeKTpOQMIBHOE 3aMelleHHe CyIb(QOrpymsl, ee
anmuMuHMpoBaHue. CHHTETHYECKOe UCMONb30BaHUWE ATUX peakuuid. IlomyueHne wu  cBoiicTBa
(YHKIMOHAJIBHBIX MPOU3BOJHBIX apeHCYIb(POHOBBIX KUCIOT. Cynb(pOHUIXIOPUIBI, CyIb(HOHAMUIBI,
3¢UpPBL, CYIbPOHBI.

Tema 26. IlonmmsigepHble apoMaTHUYecKue coeinHeHns. CTpoeHue HadTanuHa, aHTpaleHa U
(denanTpeHa. DHeprusi CONpsDKEHUS ITHX coeluHeHuil. PacnpeseneHue 3eKTPOHHOM IJIOTHOCTU B
HadTanuHe, aHTpaleHe, peHanTtpere. x ¢usndeckue cBoiicTBa. XMMUYECKHE CBOMCTBA Ha(TallMHa,
aHTpalleHa UM (eHaTpeHa: OKHCICHME, HHUTPOBaHUE, TaJON€HUPOBAHUE,  AlUIMPOBAHUE,
cyabpupoBanue. IlpaBuna opueHTauMu IpU peakuusX 31eKTpouiIbHOro 3amelneHus. Peaxuuu
aHTpaneHa c¢ aveHodunamu. AHTpaxuHOH. IlpumeHnenue, mosyueHue, cBoiicTBa. CHeKTpasbHBIN
aHayu3 OEH30MIHBIX ApOMATHYECKUX COCTUHEHUH.

Tema 27. IlaTuuieHHble rerepounkibl. Omnpenenenue. Knaccudpukamus. IlsrudaneHHoe
KOJIBIIO ¢ OXHWM TerepoaromoM ((dypan, tmodeH, muppoin). OOmmMe METOAbI TOIYUYSHHS U3
AlMKIIMYECKNX coennHeHnil. B3anMurie npeBpamenus mo OpseBy. ApOMaTHYHOCTh TETEPOIUKIIOB 1
ee MpuYNHbL. BiusHue reTepoaTomMa Ha CBOWCTBA MATHWICHHBIX TETEPOIUKIIOB - UX apPOMATUYHOCTh U
HeMpeaenbHOCTh. Peaknuu 3ekTpoduiabHOTO 3amemieHus B psaxy ¢dypaHa, THodeHa W muppoda.
Peaknuu runpupoBanuss u okucieHuda. PypaH B aueHoBoM cuHTe3e. [lomydeHue u cBOMCTBa
MUPPOJIKATUS W NUppoiMarHuiiraioreHuioB. ComocTaBieHHE CO CBOWCTBaMHU  (DEHONSTOB.
Konpencanus a-metuwnnuppona ¢ gopmanpiaerugom. [loHatue o cTpoeHUH U OMOXHUMHUYECKON pOIu
xmopodmwisia u remornobuHa. [laTHuneHHble UWKIBI € JAByMs rerepoatomamu. [IpoGrnema
aApOMATUYHOCTH. DNEKTPOPUIbHBIE U HyKIeo(UIbHbIe peakinu (00I1as XxapakTeprucTuKka Ha puMepe
nupaszoina W uMUAaszona). Meroasl CHHTE3a HWHIOJOB. XHMHUYECKHME CBOMCTBA MHJIOJIOB.
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BoccraHoBinenue BOJOPOAOM B MOMEHT BblieieHUs. IIpoToHHas moaBwkHOCTH Bojpopona B NH-
rpynne ¥ ee npuyuHbl. VHponuiamarHuii OpoMMI M HMHAONMIHATPUA W MX peakuuu. Peakuuum
3NIEKTPO(UIBHOTO 3aMEIIEHHS B SApE UHJIOA.

Tema 28. IllecTuwieHHble TreTePpOUUKJbI. HOMEHKIaTypa ¥ CHHTE3 MPOCTEUIINX
IPOM3BOJHBIX NMUpUAMHA. PacnperneneHue >JIeKTPOHHOM IUIOTHOCTH B ero sape. OCHOBHOCTh aToma
a30Ta, CpaBHEHHE C MUPPOJIOM. Peakuuu 371eKTpoMIBHOTO 3aMELeHUs B siipe MUpHUANHA. N-OKHUCh
nUpuAMHA U ee HUTpoBaHue Vcmonb3oBaHue N-OKMCH HUTPONMPHIMHA JJs MOJTYYEHUS aMHHO- U
XJIOpONUpUANHOB. Peakimu nupuauHa ¢ amuaoMm Hatpus (UnunbGaOuH), eqxkuM Kaimu, (GEeHUJUIUTHEM.
HyxkneodunbHblit  xapakrep peakuuid. Taytomepus o- u y-okcunupuauHa. KoHjeHcanus
METWINHNPHUINHA € ajbAeTruaaMu Paciuenienne nupuanHOBOro Kosblia. M3oMepus, HOMEHKIaTypa U
cunte3 (no Ckpayny u /[leOHepy-Muiuiepy) npocTeMIIMX NpPOU3BOAHBIX XuHOJIMHA. OKuCleHue
XMHOJIMHA M BOCCTAaHOBJICHHE €T0 BOJOPOJOM B MOMEHT BblAeNeHHs. HutpoBanue u cynb(upoBanue
xuHoiauHa. CuHTe3 8-oKcuXuHOJMHA. Vcrosib30BaHKE €ro B aHATUTHUECKONM XUMHUH. AJKaIouIbl
psiaa NUpUANHA.

Tema 29. OcHOBBI PpeTPOCHHTETHYECKOro aHaau3a. OcHOBHblE NOHATHA. OCHOBHBIE
Tpanchopmbl. JluckoHHekuuu. M3MeHeHune (pyHKIMOHAIBHOW TpYyNIbI, BBEAECHUE (YHKIHMOHAIBHOMN
rpynnsl. DNeKTpopuiIbHbIe U HYKJI€O(UIbHbIE CUHTOHbl. CHHTETHUECKHE SKBHUBAJICHTHI. PeTpOHBHI.
OcHoBHbIE THUIIBI PETPOHOB. «MolHble» peakuud. OCHOBHBIE IIPaBWJIa PETPOCUHTETHUECKOTO
aHanu3a.

5. METOJIAYECKHWE YKA3AHUA MO MPEITOJABAHUIO
1 OCBOEHUIO JUCHMIIIMHBI (MOJTYJIST)

5.1. Yka3zanus 1Jid npenogaBartesieil o OpraHu3anuu U NMPOBEJCHUI0 Y4eOHbIX 3aHATHI
M0 JUCHUILIHHE (MOAYJII0)

JlexuimoHHble, cCeMHHAapCKuUe U JIabopaTOpHbIE 3aHATHS MPOBOAATCS MO pacnucaHuio. Ha
MPAKTHUYECKUX (CEMMHApPCKUX) 3aHATHSIX pacCMAaTPUBAIOTCA HamOojee BaXKHBIE TEOPETUUYECKUE
npo0OsieMbl OpraHuYeckol XuMUHU. [IpoMeXKyTOUHBIN KOHTPOJL 3HAHHWM MperycMaTpuBaeT OIpoc,
TECTHUPOBAHUE, OTYET MO JabOpaTOpHOI paboTe, KOMIIOKBUYMBI, KOHTPOJIbHBIE PAOOTHI.

5.2. Yka3zaHus 1Jis1 00y4aromuxcsl o 0CBOEHHUIO U CHUIIUHBI (MOIYJIIO0)
[Tepeuens yueOHO-METOIUUECKOTO 0OecTieYeHHs ISl 00YYArOMIMXCS IO JUCIUILTHHE:
a) OCHOBHasI IuTepaTypa:

1. PeyroB O. A. Opranmueckass xumusi : y4eOHuk : B 4 4. / O. A. PeyroB. — M. : bunom.
JlaGopaTtopus 3nanui, 2004 — 2005.

2. llla6apos 10.C. Oprannueckas xumusi. M.: Xumus. 1994. T. 1,2.

3. Xumusi apoMaTHUECKUX, FeTePOLUKINYECKUX U npupoanbix coequHenuit (HUOX CO PAH 1958 —
2008 rr.) / otB. pea. B.H. ITapman. — HoBocubupck: Odcet, 2009. — 872 c.

0) TOTIOJTHUTENBHAS JIUTEpATypa:

1. BemukoponoB A.B. Peakiiuu, MeTopl CHHTE3a U USHTU(UKAIIMN B MMPAKTUKYME 110 OPTaHUYECKON
xuMud. MoHorpadust. Actpaxans: M3narenbckuit 1oM «ActpaxaHckuil yauepcureT», 2007.318 c.

2. Benukoponos A.B. Oprannueckuii cunres Ydeonoe nmocobue (rpud YMO PAE). — Actpaxans: U]
«AcTpaxaHCKuil yHUBepcuTeT», 2014, 349 c.



23

2. Benukopoznos A.B., bakosa O.B. Oprannueckas XumMusi: TECTOBbIE 3a1aHusl. — AcTpaxanb: 1/|
«AcTtpaxaHckuil yHuBepcuteT», 2007, 49 c.

2. TepentheB A.O. Oxucnenue. CUHTE3 M CBONCTBA INeMUHAJIbHBIXOMCIEPOKCUAHBIX COEIUHEHUI:
yaeOHoe nmocodue. — Actpaxanb: ]I «ActpaxaHckuil yHuBepcuTe™», 2014, 90 c.

Ta6aunna 4. Cogepkanue caMOCTOATEIbHOH padoThl 00y4a0IMXCS

01151 0O4HOUL hopmbl 00YUeHUA

BOHpOCBI, BBIHOCHUMBIC Kom-Bo

®opma paboTsl
Ha CaMOCTOSTEIbHOE U3YYECHUE 4acoB

1. MeTonbl BBIAEHEHUS M OYUCTKH OPraHMYECKHUX
coenuHennii. KadecTBEHHBIMN W KOJIWYECTBEHHBIN
aHaJIM3  OpraHuyeckux coeauHeHud. Teopus
CTPOEHHUsI OPTaHUYECKUX COeaMHEHUN byTieposa.

8 Omnpoc, TectupoBanue

2.  H3omepuzauus  ankaHoB. Y CTOHYMBOCTH
KapOOKAaTHOHOB. [Tuponus AJIKaHOB.
Hcnonp30BaHne NpeleNbHBIX YIIEBOIOPOAOB B 8 TECTUPOBAHUE
opranuyeckom cunresze. CoctaB HEQTH U IMyTHU €€
nepepabdorka. CnekTpaibHbIi aHAJIW3 AJIKAHOB.

3. IlpucoenuHeHne K alKeHAMTETPaxJIOpMETaHa U
IPYTHX  TaJOTC€HOMETaHOB B TMPUCYTCTBUHU
MEPOKCHUJIOB. Tenomepuzanus. Peakiuu
LHUKJIOMPUCOECTUHEHUS o CBSI3U C=C:
MPUCOCTUHECHUE KapOEHOB, 030HA, HEMPEACIIbHBIX
coenuHeHunii. CTymeHYaToe U  COIVIACOBAHHOE
[UKJIOMPUCOCTUHECHHE. OKUCIATENHHBIE
MIPEeBPALICHUS AJIKEHOB: BaKep-Ipoliecc,
THAPOKCUIMpOBaHUE T0 Barnepy, OKucCIeHHE IO
[Tpunexaeny, 030HOJIN3AJIKEHOB
(BOCCTaHOBUTEIIBHOE u OKHCTTUTEHHOE
pacuieruieHle O30HUJIOB, ONPEIEICHUE CTPYKTYpPbI
METOJIOM 030HOJIN3A), OKHCIIUTEIBHOE
pacuieruienne  cBsizu C=C mox  nelcTBHEM
nepMaHraHata kanus. l[lonmuMepusamus aakeHOB U
CrocoObl  ee  OocymIecTBICHHUS.  MeXaHHU3MBL.
CBoOogHOpaguKanbHas, KaTHOHHAs, AHWUOHHAS |
KoopauHanuoHHas — nonumepusanus.[lonstue o
TEpIeHax, TeprneHonnaax. [IpupoaHbIC HCTOYHUKH
TepreHoB. [lonumepusanus oneduHOB.

8 TECTUPOBAHUE

4. ITonumepuzarusiu n1ueHoB. Kayuyku. 8 TECTUPOBAHUE

5. H3omepuszauusi  MOHOAJIKWIALICTWIEHOB B
IuankuianeTuieHsl. [IpoMbllieHHbIE CUHTE3bl Ha
ocHOBe  aieruieHa. CHeKTpanbHbIA  aHAIU3
HEeNpeeNbHbIX YITIEBOJAOPOIOB.

8 TECTHPOBAHUE

6. Atponmmzomepus B psay nudennna. CpaBHeHHE 8 TECTUPOBAHUE
noBefieHUs OeH3zonma W AUQEHHIa B PeaKIMsIx
ANMEeKTPO(UIBHOTO 3aMeleHus. MeTolbl CHHTe3a
coequHEeHU psna TpudeHuwniMeraHa. [lpuyamns
0co0bix cBoicTB C-H cBsI3M B METHHOBOHW TpyIIIe
TpudeHUIMEeTaHa. Tpudenunxmopmeras.
OcHoBHOM XapakTep TpudeHmIKapOnHoIA.
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Kpacurenu psna TpudeHuameraHa, CTpOEHHE U
IIBETHOCTh JTUX Kpacutenei. TpudeHummern-
pagukain. YCTOWYUBBIE PAJUKAIIbI, UX MOJIyYECHUE U
CBOIICTBA. VYcroitunBeie  KapOOKAaTHOHBI u
KapOOaHHOHEI.

7. ANKWIUTUN, TUATKWIPTYTh, TETPAITUIICBUHELL.
JAu- u mnoyMrasoreHoaJKaHbl. BHIIMHAIbHBIE U
F€MUHAIbHBIEIUTATTOTEHUBI. OcobenHoctu
CBOMCTB FE€MUHAIBHBIX TUTAIOT€HU/IOB.
HeranorennpoBanue 1,2- u 1,3-gquranoreHoankaHoB
nox, JIEHCTBHEM MarHusi. Tpuxiop- u
TETPaxJOpMETaHBI. BzaumoneiictBue
TPUXJIOPMETAaHA C TUAPOKCHJIOM HATpHS, ITUIATOM
HaTpusa, Tper-OyTmwinarom Kanus. [luxmopkapOeH.
[ToydyeHne W NpUMEHEHHE TOIU(PTOPUPOBAHHBIX
yraeBogopoaoB. ®dpeonsl. ["anoreHonpon3BoHbIE
HETpeACNbHBIX  YIJIEBOAOPOIOB. Bunmixmopus,
xjioponpeH.  TrpadrTopaTuiieH, MOIy4YeHHE U
MIPUMEHEHHUE.

10

TECTUPOBAHUE

8. Henaceimennele cnuptel. MXx mnosydeHne,
CBOMCTBA. MHOroaroMHble CIHPTHL. [ IMKOIM.
I'muuepuH, ero nomyuyeHue U npuMmenenue. OOmas
XapaKTEPUCTHKA MHOIOATOMHBIX CIIUPTOB.

Pa3060p KOHKPETHBIX CUTyalnui

9. IlpumeHeHHe OKHCH 3TUJIEHA B MPOMBIIUIEHHOM
opranuyeckom cuHrese. [lonatue 00 opraHn4ecKux
MEepeKucsiXx W ruaponepekucsx. lcmonb3oBaHue
OpraHMYEeCKUX  MEepeKHuce B  OpraHM4ecKOM
cuHTe3e. CHeKTpasIbHbINA aHAJIM3 IPOCTHIX APHUPOB.

Pa300p KOHKPETHBIX CUTYAIIHiA

10. OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIN
MOTEHI[Mal XWHOHOB. lcmonp30BaHHE XWHOHA B
KauecTBe OKUCHUTENS (xs1opaHui). CEMUXMHOH Kak
CBOOOIHBII paauka. AHTHOKHCIIUTEIBHOE
NeUCTBUE THJIPOXWHOHA. bensoxunounnnas
tayromepus. AHTpaxuHOH. CrmocoObl MOIyYEHUS:
OKHCJICHHE aHTpalleHa, CHUHTE3 M3 TPOU3BOJIHBIX
O0enzona. CBoiicTBa: pacIIeIUICHHE IIEJIOYbIO,
B3aUMO/ICHCTBUE c THAPOKCUIIAMUHOM,
BOCCTAHOBJICHUE B AHTPOH U AHTPATUIPOXUHOH,
CyJb(puUpOBaHHE. Cunres anu3apuHa u3
AHTPAXUHOH-2-CYTb()OKUCIOTHI (MexaHu3M
peaKIum). CHeKTpOCKOMMYeCKHi aHau3
aJIbJICTUJIOB U KETOHOB.

Pa300p KOHKPETHBIX CUTyalui

11. Ilpsamoe HykIeoQHUIbHOE 3aMellleHHue aroma
Bogopoaa. CrnocoOwl apomaTu3anuu o-H-aaaykToB
(pemoxc-miporiecc, ayToapoMaTH3aIus).
BukapuozHoe HykIeopHIbHOE 3aMeleHHE.

10

KOJUIOKBUYM

12. Onnosnexrponnsiii mepenoc (SET mexanusm) B
psiTy apeHOB.

KOJUIOKBUYM

13. KereHsl, uX TMOJy4YEHHE, IUMEpU3ALUS U
WCIIOJIb30BAaHWE B KAuyeCTBE  AI[WIMPYIOLIUX
arentoB. OcobOennoctu csoicts 1,2-, 1,3-, 1,4-
JIHAITbACTUJIOB il KETOHOB. bensunopas

pa300p KOHKPETHBIX CUTYaluH,
TECTUPOBAHUE
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neperpynnupoBka. KeroeHonbkas — TayTOMeEpHs.
[IpuMeHeHne nuaabIeTUIOB U KETOHOB B CHHTE3aX
TeTePOLUKINYECKUX COCIMHCHHUM, Amnanuz
KapOOHWIBHBIX COCTMHEHHI.

14.  OkxwucineHue apoMaTHUYECKUX AaMHHOB 1O
apWITHIPOKCUIAMUHOB, HUTPO30apPECHOB u
HutpocoenuHenni. KucinoraKapo.
[TepokcuancepHas kucnora. OKHCICHUE THOJIOB 10
ICynb(hUaOB, CYIb(HHOBBIX KHUCJIOT u
CYJIb(OKHUCITOT

10

pa300p KOHKPETHBIX CUTYaIHi

15. Ilpumenenume ansi  CHHTE30B  (hOCTeHa,
XJIOPYTONBHBIX 3(GHUPOB, APHUPOB YroNpHOH U
OpTOYTONBHOM KHcioT. Cepoyriepos], THOYTOJIbHbIE
KUCIIOTBI, KCaHTOreHoBas kucinota. CuHTE3 U
MNPUMCHCHUC MOYCBHHBI. FyaHI/II[I/IH, €ro CHUJIBbHBIC
OCHOBHBIE CBOWCTBA.

10

KOJUIOKBUYM

16. Kounmencammss aipIerugoB M KETOHOB CO
CJIIOKHBIMU dbupamMu. AIMIIONHOBAs KOHICHCAITHS.

10

paz00p KOHKPETHBIX CUTYAIIHH,
KOJUIOKBHYM

17. Joka3aTenbCcTBa CTPOEHUS TPOCTHUKOBOTO
caxapa U MaibTo3bl. (OCOOEHHOCTHM CHHTE30B
aucaxapuoB U3  MoHO3. [lomucaxapuabl, uX
HAaXO0XJICHUE B IPUPOJIC U 3HAUCHUE.

TECTUPOBAHUC

18. BoccranoBnenue COJISIMU METAJJIOB.
BoccranoBnenue yTeM CBSI3bIBAHUS
MOJIEKYJIIPHOTO  BOJOpoJia. [ 'OMOTeHHBI U
TeTepOreHHbIN KaTaJln3.

Pa300p KOHKPETHBIX CUTYAIIHi

19.11onyuenue, CBOICTBa u MIPUMEHEHHUE
AKpUJIOHUTpUJIA. Oo6mas XapaKTEePUCTUKA
(dbymapoBoil m MayieMHOBOW KHUCIOT. [lpumenenue
MaJICMHOBOTO aHrujpuja B JUCHOBOM CHHTC3C.
CrekTpalbHBI aHAIW3 KapOOHOBBIX KHCIOT U HX
MMPONU3BOAHBIX; yCTOfI‘-IPIBOCTI: AlUJINEBOTO KaTHUOHA.
[Tony4enue, XUMHYECKUE CBOICTBa u
WCIOJNIb30BAaHUE B OPraHMYECKOM  CHUHTE3€
¢draneBoro a"rumpuma, draaumuga, dramuga.
Cunres [Mabpudis.

Kontponbhas paboTa,
TECTUPOBAHUE

20. Kongencanus ~ majnonoBoro  adupa ¢
KapOOHWIBHBIMH  COCAMHCHUSMHU W  CHUHTE3
HETIPEACIbHBIX KHUCIIOT, NPHUCOSTUHEHUE K o[-
HENpEeJeIbHBIM  KapOOHWIBHBIM  COCJMHEHUSIM
(peakiust Muxans).

16

pa300p KOHKPETHBIX CUTYyalnul

21. OnexTpoduiabHbIE MeperpynnupoBKH:
MeperpynnupoBKa CIOXKHBIX 3(PUPOB (EHOJIOB IO
®pucy, eperpynmnupoBKa @uiepa-Xenra,
neperpynnuposka O-amumindenonos no Kiaiizeny.

16

paz00p KOHKPETHBIX CUTYAaITHil

22. HuTponpou3BOAHbBIE TOJIyOJla: COEAUHEHUS C
HUTPOTPYNIONH B apOMaTHYECKOM KOJblle U B

O0KOBOM LEIH. [IponykTsl HEIIOJIHOT'O
BOCCTAHOBJICHMSI HUTPOApPEHOB.
Hutpo3zocoennuenus. OEeHNITHIPOKCUIIAMUH,
a30KCHOEH3011 " ux HEPErpyNIUPOBKH.

I'mapazo0en3on, OEH3WIWHOBAasT W CEeMHJAMHOBAS

12

paz00p KOHKPETHBIX CUTYAIIHH,
KOHTpOJIbHAs paboTa
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MepErpynnupoOBKH.
23. HWupgukatopuble nepexonnsl. CTpoeHue U
CTIOCOOBI HOJTYYECHUS

anupaTUHICCKUX TUA30COCTUHCHHM. [Ipumenenue

JMa30METaHa B KaueCTBE METHJIMPYIOLIETO arcHTa, .
pa3b0p KOHKPETHBIX CUTYAIH,

€ero peaxuus c KapOOHWIbHBIMU 16
KOHTpOJIbHAs paboTa
COEIMHEHUSIMU.IUa30METaH KaK HCTOYHUK
KapOEHOB. [Tonyuenue u YCTOHYUBOCTh
JIMa30yKCYCHOTO 3(¢upa, €ro B3auMOJCHCTBHE C
QJIKCHAMH.
24. CnocoObl 3alluThl aMUHOTPYIIBl M aKTUBALIUS .
9 pa3d0p KOHKPETHBIX CUTYAIUH,
KapOOKCHUIILHOM TpyNIbI AMUHOKHCIIOT. 15

KOHTpOJIbHAs paboTa
Onpenenenye CTPyKTypbl NENTHIOB.

25. Tlomyyenne u cBoOHCTBa (DYHKIHMOHAIBHBIX
MIPOU3BOIHBIX apeHCyIb(POHOBBIX KHCJIOT.
CynphoHunxnopuasl, cynbpoHamMuasl, 3(upsI,
CYIb(OHBIL.

26. Peakuumm aHTpaneHa ¢ JAueHodUIAMU.
AHTpaxuHOH. I[IpumeHenue, nomxydyeHue, CBOMCTBA.
CriektpasbHbIi aHaJIN3 OEH30MTHBIX
apOMATUYECKUX COCTMHEHUM.

27. IloHATHE O CTPOCHHWU U OMOXUMHUYECKOW pOJIn
xJiopoduiia ¥ reMorao0uHa.

28. Cunre3 8-okcuxuHoauHa. Mcnonb3oBanue ero B
AQHAJIMTUYECKON  XHUMHH. Ankanouabl  psana 14 Kontponbnas padota
MUPUJIMHA.
29.«MoliHbIe» peaKIuu. 12 Kpyrislii cron
[TonroToBka M HaNMCaHUE KYpPCOBOH pabOTHI 2 3aImuTa KypcoBoi paboTsl

16 pa3d0p KOHKPETHBIX CUTYaIH

16 pa3d0op KOHKPETHBIX CUTYaIHH

14 pa3zb0p KOHKPETHBIX CUTYyalui

5.3. Buabl u ¢popmMbl NHCbMEHHBIX PadoT, MPeIyCMOTPEHHBIX MPH OCBOEHUH TUCHMIIUHBI
(Moxyasi), BBINOJIHSIEMbIe O0YYAIOLIIMMHCS CAMOCTOSTEIbHO: KOHTPOJbHAs padOTa, HalMCaHUE
KypCcOBOi1 pabOTHI.

6. OBPASOBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOT'UHN

B cootBerctBun ¢ TpeboBanmsimu PI'OC BO mo HampaBlieHHIO MOATOTOBKH pealu3alus
KOMIIETEHTHOCTHOI'O MOJX0Ja MpeaycMaTpUBaeT LIMPOKOE HCIIOJIIb30BAHHE B y4e€OHOM Ipolecce
AKTUBHBIX U MHTEPAKTUBHBIX (POpPM MpoBeneHus 3aHATUN (pa300pa KOHKPETHBIX CUTYAIlHi, KPYTIbIX
CTOJIOB W TIp.) B COYCTAHMHM C BHEAYJIUTOPHOW pabOTONW C Menbio (HOPMHUPOBAHHS W Pa3BUTHS
TpeOyeMbIX KOMITETEHIIUN 00yYaroIXCs.

JlaGopaTopHble 3aHATUS W TOAOOP BBIOJHAEMBIX SKCHEPHMEHTAIBHBIX pabOT HAIpaBlICHBl Ha
¢dopmupoBaHue y 0Oy4aroIIuMxcsi yMEHHUs U HaBBIKOB B 00JacTH OpraHuyeckoil xumuu. PopMHPOBaHHIO
npogecCHOHATBEHBIX KOMIIETEHIUH BBIITYCKHUKOB CIIOCOOCTBYET BBIIIOJIHEHHE OTICIBHBIX SKCIIEPUMEHTAIBHBIX
paboT 1o Hay4HOH TeMaTuke Kadeapol.

B pamkax y4eOHBIX Kypca MpEayCMOTPEHBI BCTPEUM C NPEACTABUTENISIMH POCCUUCKHUX U
3apyOeXHBIX KOMIIAaHUHM, TOCYAapCTBEHHBIX U OOIIECTBEHHBIX OpraHM3allMii, MacTep-KiIacChl
3KCIIEPTOB U CHELUAAIUCTOB.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHN
Ta6auna 5. O6pa3zoBaresibHbIe TEXHOJIOTHH, HCIOJIb3yeMbI€e NMPHU PeaTu3alii Y4eOHbIX 3aHATHH

Pa3nen, rema ®opma y4eOHOTro 3aHATH
JTUCHUTITUHBL (MOIYJIs1) Jlekuus | [IpakTyeckoe | JlaboparopHast
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3aHATHE, CEMUHAP pabota
Beenenne B opranmueckyro | O030pHAas JICKIUsS OpoHTaTBHBIN He
XHMHIO OTIpoC IIPELyCMOTPEHO
AJKaHBbI Jlexuusi-nuanor aHaIn3 JlaGopartopHas
KOHKPETHBIX pabota
CUTYalMI
ATKeHbI Jlexknus- BBITOJIHEHUE JlaboparopHas
Mpe3eHTaLHs MPAKTHYECKUX pabota
3aJaHul
AnKaareHbl Jlexmus- TEMaTHUYECKHe JlaGopartopHas
MIpEe3eHTAUS JIMCKYCCUU pabota
ATKUHBI Jlexrus- aHaIn3 JlabopartopHas
IPE3CHTAIHS KOHKPETHBIX pabota
CUTYaIUi
Apenbl Jleknus- aHanu3 JlabopaTopHas
npe3eHTalus KOHKPETHBIX pabota
CUTYalMI
["aoreHonpou3BoOAHbIC O0630pHas JeKIHs TemaTtnueckue JIaGoparopHas
amupaTHIECKUX u JIUCKYCCUU pabora
apOMaTUYECKUX YIIICBOJOPOIOB
CrnupTsl Jlexmus- BBITIOJTHEHHE JlaGopartopHas
npe3eHTalus NPaKTUIECKUX pabota
3aJaHuN
[TpocTsie 3¢upsl Jlexums-nuanor @pOoHTaIBHBIN JIaGoparopHas
onpoc pabora
®eHosbl. XMHOHBI Jlexums- aHau3 JlaGoparopHas
pe3eHTAIUS KOHKPETHBIX pabota
CUTYalHl
HykneodunsHoe 3amemenne B | OO030pHas nekuus aHaIu3 JlabopartopHas
ampaTHIECKOM u KOHKPETHBIX pabora
apoMaTHYecKoM psgax. Peakiuu CUTyarui
SIIMMAHUPOBAHUS
OnekrpodunbHoe 3amemnieHue B | O030pHas IeKIus JlaboparopHas
apOMaTHYECKOM PSITY pabora
AJbJeruibl ¥ KETOHBI Jleknus- Temarnueckue JlaboparopHas
pe3eHTalus JTUCKYCCHH; pabota
BEITIOJTHEHHE
MPAKTHYECKUX
3a1aHUI
Peakuuu oxucnenus O0630pHas JeKIus Temaruueckue JlaGopartopHas
JTUCKYCCHH, pabota
BBITIOJTHEHHE
PAKTHYECKUX
3aJaHuN
MoHOKapOOHOBBIE KUCIOTHI U UX Jlexknus- aHAIN3 JlaboparopHas
(byHKIIMOHATbHBIE TPOU3BOIHbBIE Mpe3eHTALUS KOHKPETHBIX pabota
CUTYalHl
Peakuuu konaeHcanuu O0630pHas JTeKIust Temaruueckue JlaGopartopHas
JIMCKYCCHUU; pabora
BBITIOJTHEHHE
MTPAKTUICCKHIX

3aJaHul
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Yrnesoanl

Jlexknus-
Mpe3eHTalNs

aHajau3
KOHKPETHBIX
CUTYyaLH;
BBITIOJIHCHHE
MPaKTUYECKUX
3aJaHui

JIaboparopHas
pabora

Peaxiu BoccTaHOBIEHUS

O030pHast JTEeKIHs

TemaTnueckue
JIUCKYCCUU;
BBITIOJTHCHHE
MPAKTUYECKHUX
3aJaHui

JIaGoparopHas
pabora

budynkunonansHeie KapOOHOBBIE
KHCIOTHI. OnTHYecKas N30MepHsl.

Jlexuus-
Mpe3eHTalNs

TemaTtnueckue
JIMCKYCCHUU;
BBITIOJIHCHHE
MPAKTUYECKUX
3aJIaHNN; aHAJIN3
KOHKPETHBIX
CUTYalUI

JlaGopaTopHas
pabota

AIIETOYKCYCHBIM ¥ MaJIOHOBBIN
3¢upbI U UX IPUMEHEHUE B
OpraHUYECKOM CHUHTE3E.

Jlexuust-
Mpe3eHTaLUs

TemaTnueckne
JUCKYCCHUU;
BBITIOJIHCHHE
MPaKTUYECKUX
3aJaHUM; aHaIN3
KOHKPETHBIX
CUTYalHl

JIaGoparopHas
pabota

IleperpynnupoBku B
OpPraHUYECKOM CHUHTE3E.

O0630pHas JTeKIust

BBITNIOJIHEHHE
MPAKTUYECKHUX
3aJaHUM; aHAIN3
KOHKPETHBIX
CUTYaIUi

JIaboparopHas
pabora

Anudaruueckne u
apoMaTH4ecKue
HUTPOCOETMHEHUS

Jleknus-quajor

Tematuueckue
JIUCKYCCUU

JlaGopartopHas
pabota

Anudarudeckue u
apoOMaTH4YeCKHe aMUHO-, TUA30- U
a30COEUHEHUS

Jlexknus-
Mpe3eHTalNs

BBITIOJTHEHHE
MPAKTUYECKHUX
3aJlaHUi; aHaIIN3
KOHKPETHBIX
CUTYaIUi

JIaboparopHas
pabora

AMMHOKHCIIOTEI U OSIKH

Jlexnus-
Mpe3eHTaLUs

BBIIIOJIHEHHE
MPAKTUYECKUX
3aJIaHNI; aHAJIN3
KOHKPETHBIX
CUTYalMI

JlabGopaTopHas
pabota

ApeHCYTb(OHOBBIC KHCIOTHI

Jlexuusa-auanor

TemaTnueckue
JIMCKYCCHUH;
BBITIOJTHEHHE
MPaAKTUYECKHUX
3aJaHui

JIaGoparopHas
pabora

HOJ'II/ISII[epHLIC ApOMAaTHUYCCKUC
COCAUMHCHUA

Jlexuus-
MpEe3eHTalNs

BBITIOJIHEHHE
MPAKTUYECKHUX
3aJJaHUM; aHaAIN3
KOHKPETHBIX

JlaGopartopHas
pabota
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CUTYaIUi
[IaTu4IeHHbIE TEeTEPOLIUKIIBI Jlexuusi- BBITIOJTHEHHE JlaGopartopHas
npe3eHTanus MPAKTUIECKUX pabota
3aJIaHNI; aHAJIN3
KOHKPETHBIX
CUTYyalM
[ITecTnuneHHbIE TETEPOLIMKIIBI Jleknusi- BBITIOJTHEHHE JlaboparopHas
Mpe3eHTAIUs MPAKTHYECKUX pabota
3aJIaHUi; aHaAIN3
KOHKPETHBIX
CUTYalH
OCHOBBI PETPOCUHTETHUECKOTO Jlexuusi-nuanior Tematuueckue JlaGopartopHas
aHajgm3a JIMCKYCCUU pabota

VYyeOHble 3aHATUS 1O JUCHUIUIMHE (MOJYJIIO) MOTYT MPOBOIUTHCA C NPUMEHEHUEM
MHPOPMALMOHHO-TEIICKOMMYHUKAIIMOHHBIX ~ CeTed  MPH  OMOCPEAOBAHHOM  (HA PacCTOSHHH)
MHTEPAKTUBHOM B3aMMOJICHCTBUU O0YyYaroIUXCcsl U Mpenojasarens B pexxumax online u (uinu) offline
B (Qopmax BHUICOJIEKIMH, JEKUUNH-Ipe3eHTauuld, BUICOKOH(EpPEeHIMH, COOECeoBaHUSl B PEKUME
¢dopyma, yaTa, BBIIIOJIHEHHUS BUPTYyaJIbHBIX IPAKTUYECKUX U (WIIK) TAOOpaTOPHBIX padoT U JIp.

6.2. UngopManmoHHbIE TEXHOJIOTHH

WMHpopManmoHHBIE TEXHOJOTHH, UCIIOIB3YEMbIE TIPH peaTU3alliy Pa3InIHbIX BUAOB Y4eOHOU
U BHEy4eOHOH paboThl:

- HCIOJIb30BaHHWE BO3MOXHOCTEH MHTEpHETa B y4eOHOM Ipolecce (pacchlika 3aJaHui,
IPEJOCTaBICHUE BBIIIOJHEHHBIX pPAa0OT, OTBETHl HA BOINPOCHI, O3HAKOMJIEHHE OOYYalOLIUXCS C
OIICHKaMH H T.11.));

- HCIIOJIb30BAaHUE BJICKTPOHHBIX YUYEOHHMKOB U Pa3IMYHbIX CAaWTOB (HAIpUMeEp, 3JIEKTPOHHBIX
OuOIMOTEK, )KYPHAJIOB U T.J.) KaK HICTOUHUKOB HH(OpMaLIUu;

- HCIIOJIb30BaHHE BO3MOKHOCTEH 3JIEKTPOHHON MOYTHI MPETo1aBaTels;

- HCIOJIb30BaHUE CPEACTB IPEICTaBICHUA y4uyeOHOM HMHpOpManuu (JIEKTPOHHBIX Y4EOHBIX
1nocoOuil U MPaKTUKyMOB, IPUMEHEHHE HOBBIX TEXHOJIOTHI AJIS IPOBEACHUS OUHBIX (TPaJUIIUOHHBIX)
JIEKIUH ¥ CEMUHAPOB C UCIOJIb30BAaHUEM MPE3CHTAUMN U T.11.);

- HCIIOJIb30BaHME MHTEIPUPOBAHHBIX 00pa30BaTENbHBIX Cpell, /i€ IVIABHOW COCTABISIOLICH
SIBIISTIOTCSI HE TOJIBKO MPUMEHSIEMbIE TEXHOJIOTHH, HO U COAEpIKaTEeNIbHAS YacTh, T.€. HH()OPMAIIMOHHEIE
pecypchl (AOCTYH K MHPOBBIM HMH(OPMAIIMOHHBIM pecypcaM, Ha 0a3e KOTOPBIX CTPOUTCS Y4eOHBII
poIIecc);

- UCIIONIb30BaHWE  BUPTyanbHOW  oOywaromeit  cpeast (LMS Moodle «2nexkTpoHHoe
00pa3oBaHME») WK HHBIX HHPOPMAIIMOHHBIX CHCTEM, CEPBHCOB W MECCCHIKEPOB.

6.3. IlporpammHoe oOecnieueHue, coBpeMeHHbIe TMpodeccHOHAIbHBIE 0a3bl JaHHBIX
U MH(OPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMBbI

6.3.1. IIporpammHoe o0ecnieyeHne

HanmMeHoBaHue POrPaMMHOIO

Ha3znauyenue
ob0ecmeuyeHus

Adobe Reader [Iporpamma 17151 mpocMOTpa IEKTPOHHBIX JOKYMEHTOB

[TnaTdopma AUCTAHIHMOHHOTO OOyUYECHHUS

B
LMS Moodle UpTyaJibHas 0Oyuaromas cpejia

Mozilla FireFox Bbpayszep

Microsoft Office 2013, ITakeT 0(hUCHBIX TTpOTrpaMM
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HaumenoBaHue nporpamMmmMHoOro

obecnedyeHHs Hasmasenue
Microsoft Office Project 2013, Microsoft
Office Visio 2013
7-zip ApxuBaTop
Microsoft Windows 10 Professional OneparmoHHas cucremMa
Kaspersky Endpoint Security CpeicTBO aHTUBUPYCHOM 3aIIHUTHI
Google Chrome Bpayzep
Notepad++ TeKkCTOBBIN penakTop
OpenOftice [akeT opucHBIX mporpamMm
Opera Bpaysep
Paint NET PacTpoBsrii rpadudeckuii perakTop
Scilab [Taker npukIaAHBIX MaTEMAaTUYECKHUX MPOTPaMM

Microsoft Security Assessment Tool. Pesxum | IIporpammsl 1uist nHGOpManroHHONW 6€30aCHOCTH
JoCTyma:
http://www.microsoft.com/ru-ru/download/d
etails.aspx?id=12273 (Free)

Windows Security Risk Management Guide
Tools and Templates. Pexxum nocryma:
http://www.microsoft.com/en-us/download/d
etails.aspx?id=6232 (Free)

R IIporpammHas cpena BEIYMCICHUN

VirtualBox IIporpaMMHBIi IPOLYKT BUPTYAJIU3ALUHA OIIEPALIMOHHBIX
CUCTEM

VLC Player MenauarnpourpeiBaTeib

WinDjView IIporpamma miist mpocMoTpa (aitmoB B hopmare DIV u DjVu

6.3.2. CoBpemenHble mnpodeccuoHaIbHbIE 0a3bl JaHHBIX W HWHGOPMAIMOHHbIE
CIIPaBOYHBIE CHCTEMbI

Haumenosanue COBPEMEHHBIX npO¢)€CCLlOHaJZbelx 6as ()aHHblx,

MHd)OpMClLﬂ/lOHHbZ)C Cnpasovyrblx cucmem

YHuBepcagbHas CIPaBOYHO-HHGOPMANMOHHAS TOJHOTEKCTOBAs 0a3a MaHHBIX MMEPUONNYIECKUX m3aanuii OO0
«BHUC»

http://dlib.eastview.com

Uwmsa nonvzosamens: AstrGU
IHapons: AstrGU

QHGKTPOHHBIC BCPCHUHU IICPUOANICCKUX I/I3I[3.HPII>1, paBMeH_IéHHLIe Ha caiiTe I/IH(bOpMaLII/IOHHLIX peCypcoB



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
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Haumenosanue COBPEMEHHBIX npoqbeccuonaﬂbezx 6as daHHblx,

LIH@OPMCIL;LIOHHIQZX Cnpasovyrblx cucmem

www.polpred.com

OnexrpoHHbIi katanor Hayunolt Oubnuorexu AI'Y Ha 6aze MARK SQL HIIO «Mupopm-cuctem»

https://library.asu.edu.ru/catalog/

OnexTpoHHbIH KaTanor «Haydnsie xxypraist AI'Y»

https://journal.asu.edu.ru/

KoproparuBHelli npoekT Accouuanydy PpEerMOHANBHBIX  OuOimoreunsix koHcopuumymoB (APBMKOH)
«MexpernoHanpHas aHanuTH4eckass pocnuch crareity (MAPC) — cBonmHas 0a3a JaHHBIX, cofepiKaras
MOJIHYIO aHaJUTHYeCKyr0 pocnuch 1800 Ha3BaHMU >KypHAJIOB IO pa3HbIM OTPACISAM 3HAHUM. Y4YaCTHUKU
IPOEKTa MPENOCTaBIAIOT IPYT APYTY 3JEKTPOHHBIE KOMMU OTCKAHHPOBAHHBIX CTaTel M3 KHUT, COOPHHKOB,
JKYPHAJIOB, coJiepKanuxcs B QOHIax UX OMOIHOTEK.

http://mars.arbicon.ru

CnpaBoynas npaBoBas cucreMa Koncynerantl Ltoc.

ConepxuTcsi OTPOMHBI MacCHB CIIPaBOYHOW MPaBOBOW HMH(MOpMALMH, POCCHHCKOE W PErHOHANBHOE
3aKOHOAATENBCTBO, CyNEOHYI0 MpPAaKTHKY, (MHAHCOBBIC W KaJPOBBIC KOHCYNbTAllMW, KOHCYJIbTalUU IS
OIOKETHBIX OpraHU3alri, KOMMEHTapHUH 3aKOHOAATENbCTBA, (POPMBI JOKYMEHTOB, IIPOEKTHl HOPMATHUBHBIX
MIPABOBBIX aKTOB, MEXK/TyHAPOIHBIE TIPABOBBIC aKThI, IPABOBBIC AKThI, TEXHUYECKNE HOPMBI U ITPaBHJIA.

http://www.consultant.ru

Ilepedens 3j1eKTPOHHO-0UOIHOTEeYHBIX cucTeM (DBC)

Ha 2024-2025 y4eOHbIii rog

Haumenosarnue 565C

Hudposoii o0pa3zoBatenbHblii pecype IPRsmart:

- 90P Ne 1 — nporpamma anst 9BM «ABTOMaTu3npoBaHHasi cucTeMa yrpasieHus IH(poBoii ONOIHOTEKOH
IPRsmarty;

- DOP Ne 2 — 371eKTPOHHO-06PA30BATENBHBIA pecype 11 MHOCTpaHHBIX cTyaeHToB « PYCCKHH KAK
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MHoronpoduibHbI  00pa3zoBaTeNbHBIH  pecypc «KOHCYJIBTAaHT —CTYAEHTa» SIBJISIETCS  DJIEKTPOHHOM
OMOIMOTEYHON CHCTEMOM, MpenoCTaBisAiomeld moctyn depe3 HWHTepHeT K ydeOHOW JHTEeparype H
JIOTIOJTHUTENILHBIM MaTephajiaM, IPHOOPETEHHBIM HAa OCHOBAHWH IMPSMBIX JOTOBOPOB C MPaBOOOIaaATEISIMH.
Karanor conepxut 6osiee 15 000 HauMeHOBaHU U3JAHUN.

www.studentlibrary.ru

Pecucmpayus c komnvromepog AI'Y

unekTpoHHO-0nbauoTeyHas cucrema (ABC) 000 «Iloanrexpecype» « KOHCYIbTAHT CTYAEHTA»

Hdns  xadeapel  BOCTOYHBIX  S3BIKOB  (paKysbTeTa HMHOCTPAaHHBIX  SI3BIKOB.  MHOronpoQuibHbIH
oOpazoBarenbHbI pecypc «KOHCynbTaHT CTyaeHTa» SBISETCS BJICKTPOHHOHW OHMOIMOTEYHOH CHCTEMOH,
NPEAOCTaBISIIOMIEH mocTyn uyepe3 MHTepHeT K y4yeOHOW JMTEpaType M IOMOJHHUTEIBHBIM MaTephajiaMm,
IpUOOPETEHHBIM Ha OCHOBaHHH MPSIMBIX JIOTOBOPOB

C paBoOOJIAAATEIISIMY 110 HANPaBJICHHUIO «BOCTOUHBIE S3BIKI»

www.studentlibrary.ru

Pecucmpayus ¢ komnvromepog AI'Y

7. @OHJ1 OHEHOYHBIX CPEACTB JJI51 HPOBEJAEHHUS TEKYIIEI'O KOHTPOJISI
N IMTPOMEKYTOYHOU ATTECTALIMHA ITO JUCHUIIJIMHE (MOAYJIIO)

7.1. MacnopT ¢GoHAA OLIEHOYHBIX CPEACTB

[Ipn mnpoBeneHuM TEKyLIEr0 KOHTPOJS M IMPOMEXKYTOYHOH aTTecTalM IO JUCLUILINHE
(Monyimto) «Opranndeckas XUMUs MPOBepSeTCS CPOPMHUPOBAHHOCTh Y O0YUAIOIUXCS KOMITETEHIIUH,
yKa3aHHBIX B pa3jiene 3 HaCTOSIIEH MporpaMMbl. DTamHOCTh (POPMHUPOBAHUS JAHHBIX KOMIETECHINHA B
npolecce OCBOEHHMsI 00pa3oBaTeIbHOM MPOrpaMMbl OINpPENENeTCsl MOCIEeI0BATENbHBIM OCBOCHUEM
JUCLUIUIMH (MOZYJIEH) U MPOX0K/IEHUEM MPAKTUK, a B MPOLIECCE OCBOCHUS TUCUUIUINHBI (MOAYIIS) —
HOCJIE/IOBATENbHBIM JIOCTHKEHHEM PE3YJIbTATOB OCBOEHMS COZEPKATEIbHO CBS3aHHBIX MEXAy COOOH
pa3nenoB, TEM.

Ta6nauna 6. CooTBeTcTBHE pa3aesioB, TeM JMCHMIUIMHBI (MOYJs), Pe3yabTATOB 00y4YeHHs
Mo AMCHUINJIMHE (MOAYJII0) U OIIEHOYHBIX CPEICTB

o Konx
KoHTponupyemslii paszaen, Tema N HanmenoBanue
JTUCHUILTAHBL (MOJTYJIS) KOHTPOIHPYCMOH OILICHOYHOT'O CPEJCTBA
KOMIIETEHIINH
BBenenue B OpraHu4ecKyo OIIK-1, OIIK-2 | Omnpoc, TecTupoBaHue
XUMHIO
AJKaHbI OIIK-1, OIIK-2 | Otyer mo  mabopartopHoit  pabote
AJIKEHBI OIIK-1, OIIK-2 | «YraeBonopoas» KouTponbHas pabora
AJTKaJTueHBI OIIK-1, OIIK-2 | 1. «CpaBHuTenbHas XapaKTEpUCTHKA
AJIKUHBI OIIK-1, OIIK-2 YTJICBOAOPOAOBY. TeCTI/IpOBaHI/Ie
ApeHbI OIIK-1, OIIK-2
lanorenonpousBoanbicanudparu | OIIK-1, OIIK-2 | Otuer mno  mabopatopHoit  pabote
YECKUX U apOMaTHUYECKHUX «l"anoreHnpousBoIHbIE
YIJIEBOOPOIOB yrieBoaopoaoBy». CHHTE3 3THIOpOMHIA.
TectupoBanue
CrupTsl OIIK-1, OIIK-2 | Otyer mo  mabopatopHOii  pabote
«CriupTsl. [IpocTthie abupsb
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y Kon
KonTponupyemslii paznen, tema . HaumenoBanue
JTUCIUTITUHBI (MOYJIs1) KOHTPOIHPYCMOH OLIEHOYHOTO CpeJICTBa
KOMITETEHITHH
ITpocTthie AhupsI OIIK-1, OIIK-2
®eHombl. XUHOHBI OIIK-1, OIIK-2 | Otyer mo mabopaTtopHOi  pabote
«DeHOTbD)
HyxneodunsHoe 3amenienne B OIIK-1, OIIK-2 | KourpoabHas pabora 2
anudaruyeckom u «l"anorennpousBoanbie. CIUPTHI.
apoMaTtuyeckoM psigax. Peakiuum HyxneodunsHoe 3aMmemeHue.
ANUMUHUPOBAHUS DIUMUHUPOBAHHUE)
KomnmokBuym «Peakuun
HYKJI€0(UIHLHOTO 3aMeIleHUs U
anuMuHUpoBanus. lpsmoe
HyKJIeo(UIbHOE 3aMeleHre aToMa
BoAOpoJa. BukaprosHoe HyKIIeopHIbHOE
3aMeleHHE»
OnexrpopunbHoe 3amenienue B | OIIK-1, OIIK-2 | KomnokBuyMm «ApomaTuyeckue,
apOMAaTUYECKOM PSIY HEapOMaTHYECKUE U aHTHAPOMATUUIECKUE
coenuHennsa. Peakmuu
3NEeKTpOopMIbHOT03aMeeHUs» T ecTUPOB
aHue.
ATBIETHIBI U KETOHBI OIIK-1, OIIK-2 | Otyer mo  mjabopaTopHOW  pabote
«Anpaerupl U KeTOHbI» TecTrupoBaHHe.
Peaxinu oxuciieHus OIIK-1, OIIK-2 | NuauBuIyaibHOE cobeceOoBaHUeE.
MoHOKapOOHOBBIE KUCIIOTHI U OIIK-1, OIIK-2 | Cunre3 OCH30MHOM KHCIIOTEI,
uX (pyHKIHOHANbHBIE aJIUTTHUHOBOM KHCJIOTHI. Cunres
IIPOU3BOJHbBIE OeH3aIbaHNWIMHA, ¢denondranenna.
Peakuuu KOHIEHCAITUN OIIK-1, OIIK-2 | Otyer o nao. Pa6orte
Yruesoanl OIIK-1, OIIK-2 <<MOHOKap60HOBI>Ie KHUCJIIOTBI U HUX
npousBogHble»y. CHHTE3 3THialeTaTa.
KomnokBuym «Peakiiuu KapOOHUIBHBIX
npou3BOAHBIX». OTdyer mo 1ab. PaGore
«¥YraeBoawl». TecTupoBanue
Peakuu BoccTaHOBIIEHUS OIIK-1, OIIK-2 | UuauBuayaibHOE cobeceloBaHuE.
CuHTe3 aHWINHA, TUHAKOH-THIpaTa
budynkimonanpHbIC OIIK-1, OIIK-2 | Otyer mo  mjabopaTopHOW  pabote
KapOOHOBBIEC KHCIIOTHI. «budyHKIMOHATHHBIC KapOOHOBBIE
Onrtuueckas U30Mepus. KuCIOTe». KouTponmpHas pabora 3
«Kucnopoacoaepxaiiye  COCIUHEHUS.
Yraesoae». TectupoBanue
Aneroykcycusiii 1 MmasioHoBbIN | OIIK-1, OIIK-2 | KomnokBuym «CuHHTE3bI Ha  OCHOBE
3¢upbl U UX TPUMEHEHHUE B MaJIOHOBOTO U allETOYKCYCHOTO 3(UPOB»
OpraHU4eCKOM CHUHTE3E.
[TeperpynnupoBku B OIIK-1, OIIK-2 | Ompoc
OpraHU4YeCKOM CHUHTE3E.
Amudarnyeckue u OIIK-1, OIIK-2 | CuHTe3 NUKPUHOBOM KHCJIOTHI, p-U O-
apoOMaTH4eCKue HUTpoenonoB. OTUeT MO Ta0OPATOPHOM
HUTPOCOEIMHECHHUS pabote «AmuHb. CHHTE3 aHUIHMHOBOTO
Anudaruyeckue u OIIK-1, OIIK-2 | xpacHoOTO, METHJIOPaHKa, 5-(4-
apoMaTHYeCKUe aMUHO-, TUa30- opomdenun)pypdypora, CUHTE3

1 a30COCAMHCHUA

aneraHwinna. KonrponbHast pabora 4
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y Kon
KonTponupyemslii paznen, tema . HaumenoBanue
JTUCIUTITUHBI (MOYJIs1) KOHTPOIHPYCMOH OLIEHOYHOTO CpeJICTBa
KOMIIETCHILINH
AMUHOKHCIIOTHI U OEJIKA OIIK-1, OIIK-2 | «A3oTcoaepxaiiue COeTUHECHUS.
ApeHCYTb(OHOBBIC KHCIOTHI OIIK-1, OIIK-2 | UuauBuyaibHOE cobeceoBaHue,
TECTHUpPOBAHHUE. Cunres p-
TOJTYOJICYTB(MOKUCIIOTHI, CYITh()aHUITOBOMN
KHCIIOTBI.
[TonusanepHble apOMaTHYECKHE OIIK-1, OIIK-2 | Ompoc, TectupoBaHue
COETMHEHHUSI

[IaTHYIIeHHBIE TETEPOLMKIIBI OIIK-1, OIIK-2 | Ompoc.  KonrtposnpHast ~ pabora 5
«ApOMaTUYECKUE U TeTEePOLUKINYECKUE

[[lecTnuneHHBIE T€TEPOLUKIIBI OIIK-1, OIIK-2 coe/HeHnsy. TecTHpOBaHHe

OCHOBBI PETPOCUHTETHYECKOTO OIIK-1, OIIK-2 | Kpyrublid cToa

aHaIM3a

KypcoBas pabota OIIK-1, OIIK-2 | 3amura KypcoBoil paboThI

7.2. Onucanne nmokasaresjeid U KpuTepHeB OLCHUBAHUS KOMIIETEHIUI, ONMCAHHUE IIKAJ
OlLlCHUBAaHUA

Ta6auna 7. IlokazaTean onleHUBAHNUS Pe3Y/IbTATOB 00y4eHUsI B BU/e 3HAHUM

IIxana
Kpurepuu oneHuBanus
OIICHUBAHUSA
JEMOHCTPHUPYET TIy0OKOe 3HAaHHME TEOPEeTHYECKOro Marepualia, yMEHHE
5 000CHOBAHHO M3JIaraTh CBOM MBICIIU 1O 00CY’K/Ia€MbIM BOIIPOCAM, CITOCOOHOCTh
«OTJIMYHO» | TIOJTHO, TPAaBHJIBHO M apryMEHTHPOBAHHO OTBEYATh HA BOMPOCHI, MPUBOIHUTH
TIPUMEPBI
4 JEMOHCTPHUPYET 3HAHUE TEOPETUYECKOr0 MaTepuaia, €ro IMOocCiIel0BaTelbHOE
«XOPOIION W3JIOKEHUE, CIOCOOHOCTh MPUBOJIUTH TIPUMEPHI, JOMYCKAaeT EIUHUYHBIC
OINMOKH, HCIIPABIIIEMbIE TTOCIIC 3aMEYaHMs IPENoaBaTeIs
3 JEMOHCTPUPYET  HEMOJHOoe, (parMeHTapHOE  3HAHHE  TEOPETHUYECKOTO
«y10BACTBODH Martepuana, TpeOyrolee HaBOMAAIIUX BOIPOCOB IMpemojaBaTelis, IOIYyCKaeT
TEILHON CYIIECTBCHHBIC OIMMOKM B €r0 H3JIOKEHUH, 3aTPYIHSAETCS B IPUBEICHUU
MIPUMEPOB ¥ POPMYIIMPOBKE BHIBOJIOB
2 JIEMOHCTPHUPYET CYIIECTBEHHBIE MPOOEbl B 3HAHUN TEOPETHUECKOr0 MaTepuaa,
«HEY/IOBJICTBO | HE CMOCOOEH €ero W3JIOKUTh W OTBETHTh HA HABOJSIIHME BOIPOCHI
PUTENBHO» | IIperoaBatTessi, He MOXKET MPUBECTH TPUMEPHI

Taoauna 8. [loka3aTeu olleHUBAHUSA Pe3yJIbTATOB 00y4eHUs B BU/I€ YMEHUI U BJIaJeHUI

[xaina
Kpurepuu onienuBanus
OLICHUBAHUs
JEMOHCTPHUPYET CIOCOOHOCTh MPUMEHATh 3HAHHME TEOPETUYECKOro MaTepuaia
5 IIPU  BBINOJHEHUU 33JaHUN, IIOCJIEIOBATEIbHO W IPABUIBHO BBIIOJIHSET
«OTJIMYHO» | 33JjaHMsI, YMEET OOOCHOBAHHO HM3JIaraTh CBOM MBICIHM U J€JIaTh HEOOXOIMMbIE
BBIBO/JIbI
4 JEMOHCTPUPYET CHOCOOHOCTh MPUMEHATh 3HAHHWE TEOPETUYECKOro MaTepuala

«XOopouo» IIpHU BBIITOJHCHUA Sa,Z[aHI/IfI, MNOoCJICAOBATCIIbHO ©W HPABUIJIBHO BBINIOJHACT
3aaaHus, yMECT 000CHOBAHHO M3JIaraTh CBOU MBICIH U J€J1aTh HCO6XOI[I/IMBIG
BLIBO/JIbI, AOIIYCKACT CAMHHWYHLIC OIJ_II/I6KI/I, HUCTIPABJIACMBIC IIOCJIC 3aMCUAHMs
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IMxana
Kpurepuu onienuBanus
OILICHUBAHUS
npenoaaBaTes
3 JIEMOHCTPUPYET OTAEIbHBIE, HECHUCTEMATU3UPOBAHHbBIC HaBLIKI/I,U HCITBITBIBACT
«yI0BICTBODH 3aTpyJHEHUS W JIOMYyCKaeT OIMMOKH TIPU BBIMOJIHCHUW 3aJIaHUH, BBITIOTHSICT
TeILHOY 3aJIaHAE 110 TIOJICKAa3Ke TMperojaBaTeNs, 3aTpyaHseTcs B (HOpMyIHpPOBKE
BBIBOJIOB
2 HE CIOCO0EH MPaBUIBLHO BBHITIOTHUTH 33aHUS
«HEYIOBJIETBO
PUTETBHO»

7.3. KoHTpoO/IbHBIE 32 JaHUS U NHbIE MaTepUaJibl, He00X0AUMbIe VISl OLIEHKH Pe3yJIbTATOB
00yuyeHus1 Mo JTUCHHILINHE (MOTYJIIO0)
Tema 1
Tema 1. BBenenne B OpraHu4ecKy0 XMuMHIO

Bonpocwi 0na onpoca:

1. TlonsTe O XHMMHUYECKOW CBSI3M M €€ JJIEKTPOCTATUYECKOE MPOUCXOXkAeHHe. Tpu Tuma
OJIOPYECKOU CBSI3U: KOBAJICHTHAS, MOHHAS, METAJUTHUECKAs. Y CIIOBHOCTh TaKOH Ki1accu(UKAIIHH.

2. DIeKTPOOTPULIATENBHOCTh KaK (DYHKIIMSI SHEPTUN MOHU3AIMH U CPOJICTBA aTOMA K 3JIEKTPOHY.
[Hkana snexkrpooTpunatenbHocT [lonuxra.

3. Ilpupona KoOBaJ€HTHOM CBS3M M MEXaHU3MbI €€ OoOpa3oBaHMs: OOMEHHBIH, JOHOPHO-
aKIETOPHBIN U TaTUBHBINA. CIIOCOOBI TTePEKPHIBAHUS AaTOMHBIX OpOUTANICH.

4. XapakTepHble OCOOCHHOCTHM KOBAJICHTHOW CBS3M: HAIPAaBICHHOCTb, HACBIIAEMOCTh U
LEJIOYUCIEHHOCTh CBA3EH.

5. 0, m, O- Csa3u KpatHocTh cBsizu. OCHOBHBIE XapaKTEPUCTUKH KOBAJCHTHOM CBSI3U: JUIMHA,
SHEPTrHUs, BAJICHTHBIE YTJIbl, OJSIPHOCTh U MOJISAPU3YEMOCTh. JIUMOIbHBIII MOMEHT CBSI3U U MOJIEKYJIbI.

6. BamentHocTh U cTemeHb OKucieHus (mosicHUTh Ha npumepe CO, HNOs;, [BH4]).
BosOyxxnenHoe coctosiHue. [uOpummsanus. MeTon BaJIGHTHBIb CBSI3€ W €ro OTrpaHUYCHUS.
CTpyKTypa KOBaJIEHTHBIX MOJIEKYJI HA KOHKPETHBIX IIpUMEpax.

7. OCHOBHBIE IIOJIO)KEHHS METOJa MOJIEKYJISIpHBIX —opOurtaneil. JluamMarHuTHbIE W
NapaMarHUTHbIE MOJIEKYJIbI.

8. DnexTpoHHbIE 3PPEKThl B OPraHUYECKON XUMUN: UHIYKTUBHBINA, ME30MEPHBIH, d3PPEKT moJis,
3 (PEeKT THMepKOHBIOTAIIHH.

9. XapakTepucTKa 3JeKTpOPUIbHBIX, HYKJICOPMIbHBIX U paUKaIbHBIX PEAareHTOB.

10. Tunbl peakuuii B OpraHUue€CKON XUMHUH.

Tembl 2-6. YriieBoaopoaAbI
Omuem no nabopamopnoii pabome 1 «YrneBoopo/ibl. AKaHbl. AJIKEHBI. AJIKaJUCHbBD)
Omuem no nabopamopnoti pabome 2. «YTIEBOJOPOAbI. AJKUHBI U1 APEHbBD)

Konmponvnas paboma 1
«CpasHumenvHas Xapakmepucmuka y2ne8000po0osy»

Bapuanr 1
1. C xakuMu U3 TPUBEJICHHBIX COeMHEHUI pearupyeT OyreH-1? Hanummre ypaBHeHuUs peakiui u
TTOKaKUTE ux MEXaHU3MBI: 1/ Br; B CCly; 2/ HOCI, 20 °C;

3/ HBr, H,0, 20°C; 4/ NaCl +H,SOs 5/ HgSOs koum., 20°C; 6/ KmnO., H,O;
7/ Br, + A1Cl13; 8/ C;Hs, 20°C; 9/Na, 20°C.
2. 3anoJHUTE CXeMY NMPEBpaIICHUMN:
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3IeKTP oINS Br, KOH c Bry D 2KOH E ﬂ, F
CH.CH.COONa ~A - - B
e C,H,OH HO C,H;0H

3. IIpeBparure 1-nieHTEH B IpONUIAIETUIICH, 3-MeTHII-1-0yTeH B 3-MeTui-1-0yTuH.

4. B ueM cxoxactBo u paznuume aeiictBuss HI na Oyrten-1, Oytun-1, Oyramuen-1,3 u tomyon?
JlaiiTe 000CHOBAHHBIHN OTBET.

5. Hexotopoe komuuectBo yrieBomopoaa coctaBa C,H».. maer c¢ uzbeitkom xjopa2l,0 r
TeTpaxyuopuna. To ke KOJIMYECTBO YTrieBoJopoaa ¢ H30bITKOM Opoma maer38,8 r terpabpommia.
Omnpenenure GopMyiy COSTUHEHHS U HAMTUIINTE €r0 CTPYKTYPHBIE H30MEPBHI.

Bapmuanr 2

1. C xakuMu U3 MPUBEJECHHBIX COSIMHEHUI pearupyer OytanueH-1,3? Hanummmre ypaBHeHHUS peakuuii
U nokaxure ux Mexanmsmsl: 1/ Br, B CCly, 20 °C; 2/ HBr, 20 °C; 3/ H, us6biToK, Pt; 4/ O3 u30bITOK;
5/KMnOQ4, H,O; 6/ Br, + A1Cl13; 7/C,Ha, xarammsarop; 8/HOCI, H'; 9/ C;Hs, 20 °C.

2. 3amoJIHUTE CXeMY MPEBPAICHUN:

CH, HCI KOH KMnO, Na 2CH,| Br,
A= A B C—=D ~E ——=F

3. U3 mponunoBoro cnupTa Moy4uTh IPOMUH U OyTHH-2.

4. B yem cxoacTBo U paznuune aeictBuss KmnO, Ha nenrtan, nenten-1, neHTun-1, ronyon? Kakue
HE00XO0JIMMO CO3/1aTh YCIIOBHS?

5. I[Ipu GpoMHpOBaHUK HEU3BECTHOTO YTIIEBOAOPOA TOIYYEHO TOJIBKO OJHO OPOMIIPOM3BOIHOE C
IJIOTHOCTHIO 10 BO31yXY 5,207. BeiBeauTe CTPYKTYpHYIO (OPMYITY YTIE€BOAOPOIA.

Bapuanr 3

1. C xakuMu U3 NMPUBEACHHBIX COeAUHEHUN pearupyeT OyTuH-1? Hanummre ypaBHeHUs peakiuid U
yKaxkuTe ux mexanmsmel: 1/ H,, 1 moms, Pt; 2/Br,, 2 monb; 3/ HI, 2 monb; 4/ NaNH,, NH3; 5/CH;COOH,
H"; 6/ H,0, HgSO4; 7/KmnOs, H>SO4; 8/ [Ag[(NH;).]JOH; 9/ CHsMgl.

2. 3anoJHUTE CXEMBbI MPEBPAICHUN:
Cl, Na 2H,0 ALO, O, H,0

A B C — - D E- =*=F

AICL,; 500 °C H,SO, 300 °C

.
i
-~ "‘*H_*_-:.

3. 13 Gensona nomyuute n-(6mopOyTUin)Tomyoll, n-0poMOEeH30HHYIO KUCIIOTY.

4. B 4eM CXOJCTBO W pa3nuuue JSHCTBHUS a30THON KHUCIOTHI Ha OyTaH, OyTeH-2, OeH301 U
tonyoun ? Kakue Tpedyrorcst ycnoBusi?

5.4,2 T cMecu IByX H30MEPHBIX YIJIEBOJOPOJIOB HEPA3BETBICHHOTO CTPOCHHS ¢ 00IIel hopmyrnon
C.H>, (cootHomenue B Moisix 1:1) moxeeprinu runpupoBanuio. [locie mnpuBeneHuss cmecu K
HOPMAaJIbHBIM YCIIOBUSM Macca oOpa3oBaBIICHCS >KUIKOCTU coctaBmia4,25 r. Kakue yrieBomopoibt
BXOIAT B COCTaB UCXOIHOI cMmecu?

Bapuanr 4
1. Hamwmmmre ypaBHEHWsI peakiii CTUPOJAa CO CICAYIOINIMMH pEarcHTaMd M TOKaKUTEe HUX
MmexanusMbl: 1/ Br,,CCly; 2/ Bry, Fe; 3/ HBr; 4/KMnO,, H,O, 20 °C; 5/ KMnO,,H,0, 150 °C; 6/H,, Ni, 20
°C; 7/H,,Ni, 200°C; 8/ HNO; koHiL., H,SO, xon1. ; 9/CH;Cl, AICL.
2. 3anonHUTE CXEMY IPEBPAILCHUN:

. Br, 2KOH Cu,Cl, CH.CI HCN iisaiafacasey
N A = C - = D E =~ F

CHOH  NH,cl

3. U3 3-meTui- 1-nieHTeHa noayqute 3-MeTI-2-TIeHTeH U 3-MEeTHIT-2-TICHTaHOH.
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4. B uem cX0/CTBO M pazianyue AeHCTBHS OpoMa IMpU OCBELICHUH U B MPUCYTCTBUU KaTaau3aTropa
Ha OyTeH-2, OyTtaH, OytaaueH-1,3 u Tomyon?

5. Jluxyiopua, MOJyYEHHBIM npucoenuHeHuem6,72 1 xmopa k yraesojgopoay C.Hz, mpu
THIPOJIN3E BOJHBIM PAcTBOPOM MICTIOYM NPEBPATWICS B TPENENbHBIM JBYXaTOMHBIH CHHPT
Mmaccoii22,8 r. KakoBa hopMyira HCXOTHOTO COSTUHEHUS ?

Bapmuanr §

1.C kakuMu W3 TPUBEACHHBIX COCAMHEHUN pearupyeT H-OyTaH NpU 3aJaHHBIX YCIOBHUAX?
Hanummre 3Ti peakiuu 1 NPUBEANTE UX MEXaHU3MBI:

1/ H,SO4 xomi., 20 °C; 2/ HNOs koL, 20 °C; 3/ Na, 20 °C; 4/ Br, B Temnote,20°C; 5/ Br, npu
ocseenny, 20°C; 6/ KMnO4, H,SO,, 150°C; 7/ HNO; pa36.,140 °C; 8/0,, muams; 9/ HBr; 10/ SO, + CI,
MIPY OCBEILCHUH.

2. 3anonHUTE CXEMY IPEBPAILCHUN:

Br, Na Bry, (1 mome) KOH O, H.,O
H,C-CH, A—wB—> c—=D—=E-_~F
T te C,H,OH Zn

3. [lonyuure u3 1-6pomM-4-mMeTuiineHTana 4-MeTWINEHTHH- 1 1 4-MeTUII-TIEeHTEH-2.

4. B ueM CXOJICTBO W pa3inyue JNEUCTBUs MeTauIMuecKkoro HaTpus u amuaa Hatpus NaNH, na
MPOTIaH, MPOTICH, MPONHH, (EeHUIAECTIIICH U 1-Xyoprnponan?

5. O6pa3ern razoobpazHoro yriaeogopoaa oobemom 10 M cmemanu ¢ 70 MIT KUCIOPO/Ia U CMECh
nogoxrid. [Tocie peakiuu U KOHIGHCAMK BOIBI 00beM cMecu cocTaBui 65 mil. [Tociie mpomyckanus
MOJTyYeHHOM Ta30BOM CMECH B pacTBOp THUIAPOKCHIA Kaius ee o0beM yMEeHbIIMJCS a0 45 Mi.
YcTaHOBUTE XUMUYECKYIO (POPMYITy COSAMHEHUS.

Bapuanr 6
1. C xakuMu M3 TMPHUBEACHHBIX COCMHEHUI pearupyer Toiyos? Hamuimre ypaBHEHHS peakiyii U
mokaxkure ux MexanmsMmel: 1/ 3H,, Ni, 200 °C; 2/ KMnO,, H,O; 3/ Cl,, cBer; 4/ HNO; xomi., H,SO,
xomL.; 5/Cl,, Fe, 100 °C; 6/ HNO; pa36.; 7/ CH;C1, AICI;; 8/0,, V,0s, 450 °C; 9/ H,SO4 xomi., 100 °C.
2. 3anoJIHUTE CXeMY MPEBPAILCHUN:

HCl Na Br. KOH 0 H,0

A B - C D— = E
C,H,OH

H,C=CH, -

3. U3 anletuiiena moiy4ure U30MpeH U 2-0yTaHOH.

4. B ueM CXOACTBO U pa3nuyue NCUCTBUS BOABI HA TICHTEH- |, meHTHH- 1, menraauen-1,3 u 6erzon?
Kakue tpeOyrorcs ycinoBus?

5. Ilpu cropanuul r yrineBomopona Bbiaensercsl,06 r Boasl. IlmoTHOCTh yrieBojopona Io
Bozopoay 34. Onpenenute GopmyIly U CTPOCHHE COCIUHEHUS, €CJIM U3BECTHO, YTO MPHU TUAPATAIINH B
IPUCYTCTBUM KaTalu3aropa oOpa3yercs keToH. Kakue y Hero MoryTt ObITh U30MephI?

Bapuanr 7

1. C xakuMH U3 NPUBEAECHHBIX COCAMHEHUN pearupyeT nponeH? Hanummre ypaBHeHUS peakiui u
MOKakuTe MX MexaHusMel: 1/ Br, B CCly; 2/H,O,H,SOy; 3/ KMnO, + H,0; 4/ O3;H,O; 5/ Bry, + A1ClL;
6/ Brs, H,0; 7/ NaCl + H,SOy;

2. 3anoyIHUTE CXEMY MPEBPALLECHUN:

P HBr % NaOH 5 H,S0, c _Br;_. T

H.O H.O &iis. C_H.OH
272 2

L

2KOH " Cu,Cl,
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3. IIpeBparure 6eH3071 B #-HUTPOOCH30MHYIO KHCIIOTY ¥ METacyIb(pOTOIYyOII.

4. B yem CcXOACTBO M pasziauyue AEHCTBUS KOHLEHTPUPOBAHHON CEpPHON KHUCIOTHI Ha IPOIIaH,
NPOTIEH, MPOoNuH U Tonyon? Jlalite 000CHOBAaHHBII OTBET.

5. Tlpu cropanum ankana maccoi3,6 T oOpasyercs okcun yriaepoaa(lV) odvemom5,6 i1 /H.y./.
Onpenenure GopmMyIly COCTUHEHHUS.

Bapuanr 8
1. C xakuMH 13 NPUBEACHHBIX COEIUHEHUI pearupyeT nu3onpeH? Hanuiure ypaBHEHHS peakluid
u MMOKAKHUTE HX MEXaHU3MBI: 1/ HBr, 20 °C; 2/ Os, H,0;

3/ Hzo, HQSO4, 4/ AgNO3 +NH4OH, 5/ CHzZCHz,H3PO4; 6/ BI'Q + A 1 C 1 3,
7/ Br, B CCly; 8/HOCI; 9/ KMnO4+H,0.
2.3anoiHUTE CXEMY IPEBPALLICHUN:

Br, KOH HBr NaOH Na : CH,| .
CH;-CH-CH, — A -~ B =~ C D— E——
: | : hv C,HsOH H.O, H,O
CH, el

3. benson npeBpaTUTE B XJIOPUCTHII OEH3UI U Bn-CYNb(HOOCH30MHYIO KUCIIOTY.

4. B yem cXOACTBO U pa3nuuue ACHCTBUS OPOMHOM BOJBI M MOJICKYJIIPHOTO Opoma Ha Ha OyTeH,
OyTHH, OEH30JI B TOITYO0?

5. IIpogykTamMu TOpeHHUs! MPEAeNbHOTO YIIIeBOIOpoAa Maccoiil4,2 r sBiseTcss OKCHI yriepoja
(IV) n Bona maccoiil 9,8 r. Kakoit 06bem kuciaoposa Obl1 3aTpaueH Ha ropeHue?

Bapuanrt 9

1. C xakuMu U3 NPUBEIEHHBIX COEIMHEHUN pearupyer nponuH? Hanummre ypaBHEeHUs peakuui
u nokaxute ux mexanusmel: 1/ H,O, HgSO,; 2/ NaCl + H,SOs; 3/ 1 mons H»; 4/ HOCI; 5/ HCN; 6/
CH;COOH; 7/ AgNO; +NH4OH;
8/ KMnO, +H,0; 9/ 2 moins HI.

2. 3amoJHUTE CXEMY MTPEBPAICHHIA:

CH, Cl, Na 2H,0 AlLQ, 0, H,0
A B C —~ D—=E- " =~ F
H,C™ "CH; Alct, 500 oc H,S0, 300 0C

3. 13 6en3ona moayunte OSH3UIOBBIN CIIUPT, CTUPOJ.

4. B 4eM CXOACTBO M pa3jinyue O, 7T- U apOMATHUYECKOW CBA3M, JOKAXHTE€ HAa KOHKPETHBIX
npuMepax.

5.I'omonor 6en3ona maccoii5,3 r coxriy, nonydns8,96 i /H.y./ auokcuna yriaepona. Onpenenure
(bopMyI1y yIriieBo10po/ia, €ClId TOpEHUEe MPOBOIMIN B TOKE KUCIOPO/a.

Bapuanr 10
a) OcymiecTBUTE NPEBPALLICHHUS:
H2SOL Brn EKOH "\‘JBNH2 CH3| HEO
a) 3-iaces-1-a60aiis A — B - C D E F
1:2, t0 H,0  CHOH HgsO,
CHQCOOH NonMMeDM3allKA
cl, KOH Br, - s A e - F
b)eyran — B BF
- cHoH  HO  CHOH 2

2. C noMoI1IbI0 KaKuX peakiuii MO>KHO MOJTYUUTh: a/ U3 alleTHIICHA XJIOPUCTbIN N30MpOoniIneH; 6/ u3
npornvHa 0yTaHo-1; B/ U3 alleTuiIeHa MOJNXJIOpITaH?
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3. Kak MOXHO XMMHYECKUMHU METOJaMHU BBIAEIUTH OyTanueH-1,3 u3 ero cmecu ¢ OytuHOM-1 u
STUHOM?

4. YcranoBute crpoeHue coenunHeHus coctaBa CsH;,O, ecin oHO pearupyeT ¢ METAJUIMUECKUM
HATPUEM C BBIJICIICHUEM BOJOPO/Ia, TIPU OKUCIICHHUH JaeT keToH coctaBa CsH0O, a mpu merunparanuu
obpasyer 2-meTii-2-0yTeH.

5. Ilpn HUTpOoBaHWHM M300yTaHA a30THOW KHUCIOTOW B razoBoi ¢aze (450 °C) obpazyercs 65 %
NepBUYHOTO U 7 % TPETUUHOTO HUTPOCOEIMHEHUH (OCTaJbHOE — NPOAYKTHI pacmana). Kakxosbl
OTHOCHUTEJIbHBIE CKOPOCTH 3aMELICHHs] BOJIOPOAA Y NEPBUYHOTO M TPETHUYHOTO YIJIEPOJHBIX aTOMOB?
OObsicHUTE TIOJTyUYEHHBIE PE3YIbTATHI.

Bapmuanrt 11
a) OcyuiecTBUTE NIPEBPALLEHUS:
KMnO,
C
H+ Je
KOH H,O HQC’_.__?‘
a) 2-GpoMnponal A — -~ B—— 3 \
CH.OH H,SO, Na Cl
25 £ 4 D E
KOH HOCI  NaoH KMnG, — PCI,
b) 2-xnop-3-MerunbyTan A B C D——E
C_H.OH H,0

2. C moMomp0 KakuX Peakiuid MOXXHO IOJIYYHTh: a/ W3 MPONMWICHA IEHTaH; 0/ w3 KapOmma
KaJIbIIHSI TUATUJIOBBIN d(pup; B/ u3 meHTeHa- 1 meHTuH-2?

3. B YEeThIpEX npooupKax HaXOIATCS clenyrIue BEIIECTBA: reKcas,
2-METWINEHTEH- 1, NeHTUH-2, eHTUH- 1. [Ipn momoiy Kakux XUMHUYECKUX PEaKIMil MOKHO Pa3jIniHUTh
JTH BelecTBa?

4. YcranoBute ctpoenue coenuHenus C;H;cO, ecnu mpu HarpeBanum ero ¢ Al,O; oOpasyetcs
coenunenune C;H 4, 030HOTU30M KOTOPOTO MOMYYAIOTCS METHIISTUIKETOH U MPOIMAaHOBast KUCJIOTA.

5. Tlpu XJOpUPOBAHWU KHUIIAIIETO TONyOJIa OblIa TOJy4YeHa CMECh XJIOPHCTOTO OCH3WIA W
XJIOPHCTOTO OCH3WIMICHA C OTHOCHUTENBHON TuToTHOCTRIO 1,13, KakoB cocraB cmecu, eciu
OTHOCHUTEJIbHBIE IUIOTHOCTU XJOPHUCTOro OeH3uja W XJopucTtoro OensunuzaeHa pasusl 1,09 u 1,25
COOTBETCTBEHHO. Hammimmre ypaBHEHUS MPOTEKAIOMINUX TIPH XJIOPUPOBAHUH TOJYOJIa PEAKITUH.

BapuanTt 12
a) OcyIiecTBUTE MPEBPAIICHHUS:
Os H,0
C D+E
-80°C
cl, NaOH
____.-"'J"“‘MR__,.--" g A B -
a) hv C,H,OH
nonyMMeM=2alKA
-~ F
2
H,C—X
OH a0, Br, " 0-0H  H,0,HO
| A B - C D

b) ch’f HGHQ 500¢°C M3CHT oK
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2. C noMoIIpio KakuxX peakiyii MOKHO TOJTYYUTh: a/ U3 MeTaHa M300yTwixiopua; 6/ u3 1-meHteHa
2,2-nubpomrieHTaH; B/ u3 1-nenrena 3-6pom-1-neHren?

3. Pazgenure cMech 3TeHa, MpomaHa U ATUHA M BBIJCIHUTE KAXKJbIH U3 KOMIOHEHTOB B YHCTOM
BUJIC.

4. VYcranoBute crpoenue coemauHenus CsHs, ecnmm oHO oOecrBeunBaeT OpPOMHYIO BOIy U
OKHUCJISIETCS B YKCYCHYIO U TTPOITMOHOBYIO KHCIIOTHI.

5. PaccumraiiTe, Ha KAKOM MHHAMAJIBHOM PACCTOSIHUU JIPYT OT JIpyra HaxomsTcs eHTphl C-aToMOB,
PaCMOJIOKEHHBIX B aIKaHOBOM 1IenH B 1,3-nonoxkenusx. Jnuna cBssu C-C pasna 0,154 Hwm.

BapuanT 13
a) OcCylecTBUTE NPEBPALIECHUS:
:\1 y
NaNH, A,C )(lj,|_ CH,COOH NoTMMepM3a 1A
a) stun ——= A - B = C = D
BF,
Br, 2KOH H,0 H, H.S0,
b) 6yren-2 A B — —= C — =D E
H,0 C_H.OH HgsSoO,, H+ Ni 2:1

2. C moMoIIpl0 KaKuX peakiuii MOXXHO IOJIYYHTh: a/ M3 MPONWICHA TeHTaH; 0/ W3 yriepojna
JUATUIIOBBIN 3¢up; B/ U3 1-Opomnenrana 2-6pomneHran?

3. C moMomIbI0 XUMHUECKUX TIPEBPALICHAN pa3feinTe CMeCh METaHa, dTeHa, TUOKCHAA YIIIepoa
M 3THUHA W BBIJEIHUTE KAXJ0€ BEIIECTBO B YHCTOM BHAE. 3alMIINTE YPAaBHEHHS PEAKLIUH M yKaKUTE
YCJIOBUS UX MTPOTEKAHMS.

4. TlpuBenure cTpOoEHHE ydacTKa LENH MOJIMMEpa, MpPU O30HOIHM3E KOTOPOro oOpasyercs
aatapsbii quansaerug HOC-CH,-CH,-COH.

5. Ha npumepe MeTaHa MOKaXHTe, KaK 3aBUCUT T€UEHHUE I'aJIOTEHUPOBAHUS aJKAHOB OT MPHUPOJIbI
ramorera. Jlns pacuera AH wucnonb3yiTe 3HEpPruM JIUCCOLMAIMM CBs3EH, 3HAUEHHUS KOTOPBIX
NPUBECHBI B TAOIUIIE:

CBSI3b E e, CBSI3b E ., CBSI3b E e,
k/[x/Moh k/[x/Momh k/J[x/MoITh
CHs-F 494,04 CHs-H 427,05 CH;-Cl 334,94
CH;-Br 280,52 CH;-1 221,90 F-F 159,10
CI-Cl 242,83 Br-Br 192,59 H-I 297,26
I-1 150,72 H-F 560,22 H-CI 434,24
H-Br 368,44
Bapuanr 14
a) OcyuiecTBUTE MPEBPALLCHUS:
H,SO, HBr NaOH Na CH,CI  HNO, daca.
o _ . C— »pD— = E
a)ifdiiaiia-1 2.0 A H.0, B H,0 D . p F

400°C | HNO;eiis.
! [ SR
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NaOH s0Cl,
c D

H,0

Br CH,MgBr cl, c
.-""' ", ___--"'-' A B T
by — ™~ hv

KOH ICI

E— = F

C.H.OH

2. C moMomIpl0 KakWX peakiMid MOXKHO TMOJMy4uTb: a/ u3 dTaHona 1,3-Oyraauen; 6/ W3 MeraHa
JTMH30TIPOITIIOBBIH dup; B/ 3 1-OpoMOyTaHa OyTuH-27

3. Kak MOXHO pa3nuyuTh O€H30J1, IMKJIOI€KCEeH, HUKIOreKcaH U Toiyon? Hamummure ypaBHeHuUs
COOTBETCTBYIOIIUX PEAKINN U YKAKUTE YCIOBUS UX MPOTEKAHUS.

4. Ycranosute ctpoenue yrieBomopoaa CeHio, mpucoemuustomero 4dereipe aroma Opoma, HE
pearupyomero ¢ ammuadHsiM pactBopoM xiopuga menu (I). Ilpm rupparamum mno KydepoBy
o0pasyeTcst cMeChb METHIIN300yTUIIKETOHA M STUIIN30NPOIMIKETOHA.

5. Paccuwnraiite m30MepHBIN COCTaB cMecei, 00pa3yromuxcs Mpu OpOMHUPOBAHUHU B Ta30BO (aze mpu
127 °C: a) Gyrana u 6) n3o0yrana. OTHOCUTENIbHBIE PEAKIIMOHHBIE CIOCOOHOCTH EPBUYHOM, BTOPUYHOM 1
tpetnuHoit C-H cBsizelt BelpaxaroTcs cooTBeTcTBeHHO umcnamu 1 : 32 : 1600. O6bsicHuTe, mouemy
OpoMHpOBaHUE AJIKAHOB SBIISIETCS OoJiee M30MpaTeNIbHOM peakiyeil, yeM XJIOpHpPOBaHKE.

Bapuanr 15
a) OcymiecTBUTE MPEBPAIICHHUS:
Br, 2KOH _ NaNH, CH.l H,0
3} f:::’.:m“w"#f A —= C——=D 2+ H+ E
' HO  CHOH  NH, Hg#, H
KOH H,O AlLO, HBr
b) B > _.CH, A B—— C = D
cHoH HSO0.  300°C 0
CH, - M. o, cH
? CH 07T
)

2. C momoIpl0 KakuxX peakiuii MOXKHO TOJyYWTh: 8/ W3 MeTaHa Toiyousr; 0/ u3 1,2-auxyopaTaHa
TIOJIUBUHIIXJIOPHUT; B/ M3 2-roa0yTaHa 3,4-TuMeTHIITeKCcaH?

3. [Ipu moMoINIM KaKuX peakiuii MOXHO pa3anyuTh 1,1-auxmopatan u 1,2-nquxiaopstan?

4. IIpu o30HONM3€E alNKeHa MOJyYeHa CMeCh aneroHa u nponuoHoBoro anpaeruaa CH;CH,CHO.
Hanuimure cxemy peakuuu 030HOIN3a, HA30BUTE UCXOAHBIN YIIE€BOAOPOI.

5. Hamumute GopMynsl  M30MEpPHBIX  MOHOXJIOPIIPOM3BOJHBIX, OOpasyloUIMXCs  MpU
XJIOpUpoBaHuU 2,2,4-TpuMeTwiIneHTana. Kakum MoxXeT ObITh OTHOCHTEIBHOE CO/IEpIKaHHE H30MEpOB
(B %), ecnmu COOTHOIIEHUE CKOPOCTEM peakiuy 3aMelieHus] BOJopoa y NEPBUYHOrO, BTOPUYHOTO U
TPETUYHOTO YIIIEPOAHBIX aTOMOB cocTaBiser 1 : 3,3 : 4,47

Bapuanr 16
1.0cy1iecTBUTE MpEBpAIICHUS:
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HCI KCN
H H,SO,
H,C” ““T’—GHE::}H A—
) CH 12,8 HBr Na-C =—CH,
D = E

H,0,

. ALO,  KMnO, 2Na 2CH,| HI

b)H.,C™ "OH - A ~ B ~ C ~ D E

300 0°C H,O

2. C mOMOMIBIO KaKWX DPEAKIMA MOXHO IOJYYHTh: a/ W3 MeTaHa 2,5-auOpoM-rekcaH; 0/ w3
M30IPONWIATUIIEHAa TPUMETWIATUIICH; B/ U3 N30IIEHTaHa U30IpeH?

3. Kakumu peakiusiMi MOXKHO pa3iMuuTh M30MEpHbIE COEAMHEHUs 2-MeTui-Oytanuen-1,3 u 3-
MeTUI0yTHH-1?

4. YcranoBute crpoenue coemuHeHuss C¢Hiop, €cnm mpu ero BOCCTAaHOBJIECHUH METALTUHYCCKUM
HaTpUEM B CIIUpPTE 00pa3yeTcst yrieBOJAOPO, IPU 030HOIN3E KOTOPOTO MOIYy4YaeTcs CMECh YKCYCHOTO
u nzomacisinoro (CH;),CH-CHO anbaerumos.

5. Oneprus paszpsiBa cBsazu C-H 414,81 xJlxx/Monb, a csizu C-C 339,39 x/Ix/monb. [louemy, Tem
HE MEHee, B3auMOJIEUCTBHUE XJIOpa C ’TAHOM MPOTEKAET TOJIBKO MO cxeme 17

h
CH,-CH, +Cl, — ' —= CH,CH,CI + HCI (1)

h
CH;-CH; +Cl, ——  2CH,CI (2)

Bapuant 17

1. Ocy1iecTBUTE NPEBPALICHUS
30, +Cl, 2NaOH

B i
hv
ch3 JEadodigac
A _COONa A —
R HC™ 7 H,0
£ 15% HNO,
D
110 °C
- Zn HBr Na HNO,
b) H.C™ ™ TBr A B C — - D+..
3 | 400 °C

Br

2. C momouipl0 KakuX peakluil MOXHO MOJY4YHTh: a/ U3 HM300yTWIIeHa W300KTaH; 0/ u3 3-
MeTun0yTeHa-1 2-metunlOyTeH-2; B/ u3 4-MeTWiINneHTeHa- | MeTHIN30NpouIaleTHIeH?

3. Kak ¢ momouipi0 XMMUYECKUX PEaKIUN pa3ivyuTh: a/audeHunaneTuie U audenmwnTan; 6/
OyTtun-1 u OyTun-2?

4. Yranesogopoa C H, mpu okucinenuun oOpasyeT CileAylolue MPOIYKThl: METHUIITHIKETOH,
IPONMOHOBYIO KHCIOTYy U siHTapHyto kucioty HOOC-CH,-CH,-COOH. KakoBa cTpykTypa
yrieBojopoaa?
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5. Ilpu poTOXMMHYECKOM MOHOXJIOPUPOBAHUH U30IIEHTaHa MOJIydaeTcs cMech, coaepxamias 50 %
NEPBUYHOrO0, 28 % BTOPUYHOTO U 22 % TPETUYHOIO XJIOPIPOU3BOAHOr0. KakoBbl OTHOCUTENBHBIE
PEaKIMOHHbIE CIOCOOHOCTH TEPBUYHOM, BTOpUYHOM U TpetmuHod C-H cBs3eir B peakuuu
XJIOPUPOBaHUS?

Bapmuanr 18
1.0cy1iecTBUTE NMpEBpAIICHUS:

H,0 pc,  NaOH Na  CHql H

a) npenen — = A — - B —= cC— «pD—=E— F*+N
H.SO, H,O
CuCl, HCI noNMMe pUM3aliMa
b) 2HC —=CH A B -~
H,O

2. C moMoIIpI0 KaKuX peakiuidi MOXKHO MONYy4uTh: a/ u3 Oyrtana 2,2,3,3-tetpa-OpomOyTaH; 6/ u3 2-
Oyrena mpanc-2,3-mubpoMOyTeH-2; B/ n3 1,2-auxmoprpornana 2,2-Turuonporan?

3. [Ipu noMoIy Kakux peakiiii MOXKHO Pa3IMYUTh CIEAYIONIne COeTUHEeHHs: a/ OyTHH-2 U OyTaH;
6/ 0ytun-1 u 6yraauen-1,3?

4. YraeBonopon cocraBa C¢Hi, oGecriBeunBaet pactBop OpoMa, pacTBOpsieTCsl B KOHLIEHTPUPOBAHHOM
CEpHOM KHUCIIOTEe, TIPU THIPUPOBAHUM JIAET H-TeKCaH, a TIPH OKUCIICHUH B KECTKUX YCIIOBHUSIX — CMECH JIByX
KHUCJIOT C HEpa3BETBICHHBIMH YTJIEPOJHBIMU cKelleTamu. KakoBa cTpykrypa yrieBogoponaa?

5. OOwsicaute, modyemy HaOmromaeMas TeIioTa ruapupoBanus 1,4-neHtagueHa (254,56
k/I>x/MoIIB) BJIBOE OoJbIe TEIJIOTHI TUIPUPOBAHUS
1-6yrena (126,86  k/[x/moms), a y  1,3-Oyragumena  oHA  COCTaBIseT  JIMIIb
239,07 x/I»x/Momb.

TecroBble 3a1anus Mo remam 1-6

1. CKOJIBKO QJKWJITATUOB MOXKET OBITh TOJYYEHO IPU MOHOXJIOpHpOBaHUU 2,2,4-

TpuMmeTuineHTana? O0pa3oBaHUEM CTEPEON30MEPOB IPEHEOPEUb.
a) 2;b)3;¢c)4;d)5;e)6

2. BeImonmHUTE  BBIUMCIICHUS, KOTOpble OBl MMO3BOJNIMIM MpEICKa3arh, YTO TIpHU
OpomupoBaHuu OytaHa 6pomoM 2-6pomOyTaH OyAeT moiydarbesi ¢ BhIXoAOM 98%. OTHOCUTENbHbIE
CKOpOCTH 00pa3oBaHHs pajvkaioB npu OpomupoBanuu npu 125 °C pasubl nepsuunoro (1),
BTOpu4HOTO (82) M Tpetnunoro (1600).

3. Y CTON4YMBOCTh PaIUKAIIOB U3MEHSETCS B PALY:

a) CH,=CHCH, <CH, < R,CH < R,C < PhCH, < CH,=CH < RCH,
b) PhCH,> CH,=CH-CH, > R,C > R,CH > RCH, > CH,=CH > CH,

¢) CH; <« CH,=CH < PhCH, < CH,~CH-CH, <RCH, <R,CH < R;C

4. Pacmionoxxnre CICAYIOIUE COCAMHEHUA B IOPAAKE BO3paCTaHUA 7\-M:n<cﬂ
CH=CH,
T I V) p— fg— "
- .\“:-. - by "",- /i 1\‘_\ -’_.-" 5, JI_.r \\ F; \.\
a) ] s N ) s poHoH—
o \\ _ ;r , \\ I_,-}f Y r_r;f.f Ky ‘,r’_.
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CH=CH,
- [ — J—_ nhy F— -~
T 7 ", _ S s Wy / \ ~
b) [ 1 > ( p—cH=eH— > S 2 ]
s i W o *, / S £ R
. /::; W | S— | M— e
jJH=CHA
/T SN LN TN T S
C) {\‘\ ’3‘:_ CH:CH_\\}\ e {\; \:' N ;:} = [ J ” { ‘
Wy A b i ", i \\:\ A . a_"::; - “M_'::;;
5. Kakue w©3 mNpUBEACHHBIX HWXKE CONPSHKEHHBIX TUEHOB HE MOTYT pearupoBaTh C
mueHodunamu B peakuuu unbca-Anbaepa:
. _CH . o~ =CH,
L e 2 ,/;::'H.H"H__':’: A\“‘a_ o -
a [ ] b) o [ ]
-~ “a_"__.—-' \:CH
n [ ]
T ’:’-’CHE

d) [ 1
Pacrionoxxure ciemyroniue TUSHBI B IOPSIKE YBEIWICHHUS PEAKITMOHHON CIIOCOOHOCTH B

6.
) ] q |
- ':‘:_t:‘_ I -

peaKuuun Z[I/IJILC&—AJIBI[CP&Z
— =,
W =N,
,;
— P

a) /W b [
N )
a) Ha3oBuTe OCHOBHOM NPOAYKT peakiuu 2-MeTui-1,5-rexcaauena ¢ 1 Monb XJI0poBoAOpoa:
5-MeTui-5-x10po-1-rekceH; b) 2-MeTu-5-x10po-1-rekceH; ¢) S-MeTmI-6-xa0po- 1 -rexcex;

a)
d) 6-x1m0po-2-MeTuII-1-reKceH.
a) JlaiiTe cucreMaTHYeCcKOe Ha3BaHUE COCTUHEHUIO:
C|3H=CH2
CH,-CH,-CH=C-CH,-CH_-C —=CH
a) S5-BuHWI-5-0KTeH-1-uH; b) 3-0kTeH-7-UH; ¢) 1-0KTUH-5-¢H; d) S-ponui-6-rexceH- 1 -uH.

Kakoii kapOoKaTHOH sIBisieTcs Haubosee yCTOWYNBBIM:
+

9.
+
10.1 a) CH,0CH, ; b) CH,NHCH,

+

OMe
+
b) CH,;0-CH=CH-CH,

10.2 a) CH,=C-CH, ;

a) Kakue u3 npuBeIeHHBIX COEIMHEHUI UMEIOT JI€I0KAIN30BaHHbIE AIEKTPOHBI?
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NH, THENH‘
A A T : e
a) [|’ “1 b) [| J c) [LO{:J d) \ij e) CH;-CH=CH-CH=CH-CH,
S S
" + H
+ +

f) CH,-CH-CH,-CH=CH,  g) CH;CH,NHCH,-CH-CH,

11. OTunen u rekcen-1 ABisAOTCA
a) CTPYKTYPHBIMHU U30MepaMu; b) cTepeorn3oMepamMu; ¢) romonoramu; d) reoMmeTpuiaecKuMu

HN30MCpPaMHU.

12. Kakoii kapOokaTHOH 60jiee yCTOWYHB:

+ +
131 a)CH,CH,  b)CH,=CH
+ +

132 a)CH,=CH b) HC =C

13. Pacmosoxure CJICAYIOIUC aHNUOHBI B IOPAAKE YBCIIMYCHUS OCHOBHBIX CBOMCTB:

a) CH,CH,CH=CH b) CH,CH,-C==C c) CH,CH,CH,CH, d)CH,CH,0 e)F

14. Pacnonoxxure CJICAYIOUC COCANHCHUA B IOPAAKEC BO3pACTAHUSA KUCIIOTHBIX CBOMCTB:

+ + +
a) CH,CH,NH, b) CH,C=NH c¢)CH,CH=NH,

15. JlaTe cucTremMaTnyeckoe Ha3BaHHE OCHOBHOI'O POAYKTA B PEAKIIUH:

HBr
ROOR

HC =CHCH,

a) 2,2-nubpommpornan; b) 1,2-qubpomdyTan; ¢) 1,4-mubpomoyTan; d) 1,1-muépommnponaHn.

16. Pacnionokute 3aMeIIEHHBIE aJIKEHBI B MOPSIJIKE YBEIMUEHUS UX CTAOUILHOCTH:

R‘\ ;H R\ R R R R\ IH
a) — b) }—x_’: c) W d) V—(
/ ! / \ i ', / \

R H R R SO H H
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17. Kakue u3 IMPUBCACHHBIX HUKC I(ap6OKaTI/IOHOB CIIOCOOHBI K NEepETrpyHIMupOBKE:

s + s + _r"fH"\_\_h +

a) { “]*CHz b) { | ~CH c)[ ICHS d) CH,CH,CH-CH,

-
e o e

+
e) CH4-CH-CH-CH,

]
CH,
18. Kakue u3 nepeynciieHHbIX HIKE COSTUHEHUN MOTYT CYIIIECTBOBATh B BUJE YUC-MPAHC-

U30MEPOB:

a) CH,CH=CHCH,CH; b) CH;-C=CH-CH,  ¢) CH,CH=CHCH, d)CH,CH,-CH=CH,
CH,

19. Kakue u3 npuBEIECHHBIX COEAUHEHUN UMEIOT AUTOJIBHBI MOMEHT PaBHBIN HYJIIO:

H H  H H H H

I ! 1 i ' 5 \ 4

a) )= O 9 )= e T

20. Kakoit 0cHOBHO# MPOIYKT 00pa3yeTcs B pe3yjbTaTe peaKkiiuu:

Cl,

£

CH,CH=CH,
500 °C

a) 1,2-muxnopmporen; b) 2-xnopmporneH; ¢) 3-xioprpornes; d) 1-xmoprnponen
21. Jlaiite cucremMaTHyecKoe Ha3BaHHUE AIKEHA, TIPU 030HOJIN3€ KOTOPOTO TMOIY4YEHBI YKCYCHBIN
aJIbACTU, U alICTOH.

22. Pacmionoxure CIeAYIONIHe COSAMHEHUS B MTOPSIKE JIETKOCTH OKUCIICHHS:
a) MeTaH; b) aTeH; ¢) atuH; d) 6eH301

23. Kaxoif 0cHOBHOH NPOIYKT 00pa3yeTcs B pe3ybTaTe peaKkiiu:

Cl,

CH,CH=CH, ———
500 °C

a) 3-xyopmponen; b) 1,2-nuxmnoprpones; ¢) 2-xuopipone; d) 1-xiopnponexn
24. JlailiTe cUCTEMaTU4YECKOE HAa3BaHHUE aJIKEHA, IPX 030HOJIN3€ KOTOPOTO MOIYUYEHB! YKCYCHBIN

aJIbACTU U alICTOH.
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a) 2-metun-2-0yteH; b) 2,2-mumetnin-1-6yren; c¢) 2,3-qumerunnenTen-1; d) 2,4-mumeTunnenTes- 1

25. I[aTL CUCTCMATUYCCKOC HA3BAHNEC KOHCYHOI'O IIPOAYKTa HpeBpaH_IeHI/Iﬁ C Y4€TOM €TI0

CTEPEOXUMUHU:
CH,
L ) Br KOH CH,=CH-CH=CH, KMnO,
g N B - C = D
L J hv C,H.OH 160 °C RO
a) (1S,2R)-4a-meTunnexarunpo-1,2-madTamHIAOT; b) (2S,3S)-4a-meTunaexkaruapo-2,3-

Hadramuuauon; c) (2S,3R)-4a-metunaekaruapo-2,3-nadramuuauon; d) (2R,3S)- 4a-metunaexaruapo-
2,3-HadTaTuHINOI;
26. JlaTh cUCTEMAaTHYECKOE HA3BaHUE KOHEYHOTO MPOAYKTa MPEBPAIICHUI:

1. NaNH,
2 CH,Br
: H,0
CuCl, H,0 ) HCI
oy _M000C 22 c 5 .

A —_—
: NH,CI Hg2+, H*

a) 4-xmopreHTad; b) 3-xjoprnenTan; ¢) 4-xjoprneHTananb; d) 3-XJIoprneHTeH-2.

27. 3amecTuTeNb NPOSIBISAET TOJBKO MHIYKTUBHBIA A3PPEKT B COETUHEHUAX:
a) CHy=CH-CH;—Cl

b) OH
J

d) CH,=CH-Cl
e)

28. OtpuuaTenbHblii MHIYKTUBHBIN 3((EKT U MOJ0KUTEIbHBIN 3D (HEKT ConpsKeHHs

3aMEeCTUTEIS 110 OTHOLIEHUIO K YTIeBOIOPOAHOMY (DparMeHTy MPOSIBISIFOTCS B COEAMHEHUSAX
a) CHy=CH-CH;—OCH; C) CHy=CH-C]
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@]

© CH—CH,- N0 ) cz”

29. YcraHoBHTE COOTBETCTBUE MCKAY 3aMCCTUTCIICM U XapaKTECPOM €10 3JICKTPOHHOT'O 3(1)(1)CKT8.

O
B COCOAMHCHUAX THIIA

A- —ND2 E:+1

B: —CF4 F.-1,-M
C: —(CH; G:-I,-M
D: H:-I,+M
§
—0-C-CH;
K:-1
N:A+L+M

301. Ecnu nuxioneHTaH pearupyer ¢ 0ojiee 4eM OJHUM 3KBUBAJICHTOM XJIOPa MPU BBICOKOH
TEMIIepaType, TO CKOJIBKO AUXJIOPLUUKIONEHTAaHOB MOKET 00pa30BaThCs B 3TOM ciaydae?

a)2;b)3;¢c)4;d)6;e) 7; ) 8

Tema 7. I'ajioreHONPOU3BOAHBIE ATU(PATHIECCKUX U APOMATHYECKUX YIJIEBOTOPOI0B
Omuem no nabopamopnoii pabome 3 «I anoceHnpou3ooHvie yeneso000po00sy»
Cunmemuyeckuil npaxmuxym. Cunmes smunbpomuoa

Tecmoesnbie 3a0anusi no meme 7:

1. AG’ KOHBEpCHH aKCHAIBHOIO (HTOPLUKIOIEKCaHa B DKBATOPUAILHBIM (TOPUHUKIOrEKCaH IIPH
25 °C pasma — 0,25 xkan/mons (wmu 1,05 x/[x/Monb). BeluucIuTE IPOLEHT MOJEKYI
(GTOpIUKIIOreKCaHa, KOTOPhIE UMEIOT 3aMeCcTUTeNb F B AKBaTOpHAIHLHOM TOJIOKEHUU (TIOATBEPIUTH
pacueTom)

a) 20 %; b) 50 %; c) 60 %; d) 80 %

2. Pacnonoxxute cieayroniie aKuiOpOMUIbI B IOPSIIKE YBEIHUYCHUS PEaKITMOHHON

CHOCOOHOCTH B PEaKIUU Sn2:
a) 1-6pom-2-meTmiiOyTas; b) 1-6pom-3-metundyran; ¢) 2-6pom-2-meTmiOyTas; d) 1-OpommneHTaH.

3. Pacnonosxute clieyromre MOJIEKyJIbl K aHHOHbBI B IOPSKE BO3pAcTaHUsI HYKJI€O(UIHLHOCTH B

BOJIHOM PacTBOPE:

T O
-~ -..,_‘,._:
-,

a) | TO b) CH,OH c¢)HO-  d) CH3—4O e) CH,S~

e
e

4. B xakom cimyyae Sn2 peakuusi IpoTeKaeT ObicTpee:
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41 @) CH;CH-CH,Br + HO~ b) CH,CH,-CH-Br + HO™
CH, CH,
42 a)CHCH,CI+1™ b) CH.CH,Br + 1 —

5. Pacnonoxwure cruemyrouipe ajaKWIOPOMHIBI B TOPSIKE YBEJIWYEHUS PEAKIMOHHOM
CIIOCOOHOCTH B peakuuu Syl:
a) M30MPONMUIOPOMHT; b) MpoUIOpOMHT; C) mpem-OyTHIOpoMua; d) METUIOPOMHET
6. Pacromoxxute cremylompe AaJKWITATIOTEHHIBI B TOPSAIKE YBEIUYCHUS PEaKIMOHHON
crocoOHocTH B Syl peakuusix:
a) 2-OpomrieHTaH; b) 2-xyoprnenTaH; c) 1-xnopnenran; d) 3-OpoM-3-MeTHIINIEHTaH.
7. Kakue u3 npuBeAeHHBIX peakuii OyIyT NpoTeKaTh ObICTpee MPH yBETMYSHNN KOHIIEHTPAIUN

HyKJIeopuia:
OMe

a) lf"““T’ ~~" + CHO0~ (’ “T’ ~7 4+ Br-

a) Kaxoit ankwiranorenuy Oyaet 60ee akTHBEH B PEaKIIUU COJIbBOJIN3A:

H  CH,
a) HE'::\; HI“-\._— ;'F::’HEGHE b} i .""-. ..-". .
;/_\ H H,C” HT/_\H
Br Br
H  CH,
H,C H  CH,CHBr o=
0 N d) Br~ 1/_\ H
H.C CH.

o o

8. CKOpOCTh peakiuu 3aMereHus 2-0pomOyTana ¢ THAPOKCHI-UOHOM (75 % BOIHBIN ATAHON) IPH
30 °C onmuchIBaeTCS KMHETUYECKUM YPABHEHUEM:
v = 3,20 X 10°[2-6pomOyTan] [HO] + 1,5 X 10°[2-6pomOyTan]
Kakas yacth 2-OpoMOyTaHa mpopearupyer 1o MexaHusMy Sx2 B 3THX ycioBusx, ecnu [HO = 1,00 M.
a) 42 %; b) 50 %; c) 96%; d) 100 %

9. B xakux ciyyasx koHpurypamus (KOHPUTYpaIyun) IpoayKTa (IPpOayKTOB) 3aMEIICHUS
BTOPHUYHBIX AJIKWJITAJIOTCHUAOB C HyKJIGO(l)I/IJIaMI/I IOKa3aHbI BEPHO:
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CH,CH, CH,CH,
AmH + CH,CH,CH,0 — oH + Br—
9.1 a) H,C~ J\Br awigely HC— OCH. CH.CH.
CH,CH, CH,CH, CH.CH. B
D AUH 4+ cHeHCHO  ——= Hol B + Br
3 Br CH,CH,CH,0 3 3 OCH,CH.CH,
KOHUeHTDalM=
CH,CH, CH,CH,
WH " A—~CH, + Br
c) Y + CH,CH,CH,0 He 3
L™ Vg, RS OCH,CH,CH,
BHICCKaHA
KOHUSHTDaUM=
CH,CH, CH,CH, CH,CH,
e .nH + _CH 2
9.2 a) %CH + CHOH — HC""J\ He : + Br
4 Br : OMe OMe
CH,CH, CH.,CH,
b) H'ﬂ'*-CH + CHOH — = H....J\--’GHs + Br-
Br ’ OMe
CH,CH, CHzﬁ’Ha
c) Hkg:_'? + CH,OH H,C— ~ome T B

10. B kakoM ciiyyae CKOpOCTh Sn2 PEaKIMU YMEHBIIUTCS MPU BO3PACTAHUM TOJISIPHOCTH
MIPOTOHHOTO MOJISIPHOTO PACTBOPUTEIIS:

+
a) CH,-8-CH, T CH,O CH,OCH, + CH,SCH,
CH,
b) ~ ~"g + HO ~"T0H + Br

+
c) CH,CH,l + NH, —= CH,CH,NH,I~

11. Kakas wu3 HWKe MNpPUBEJACHHBIX peakuuil Oyner mnporekarb 10 MexaHusmy E2
3JIMMUHUPOBAHUS ¥ HA30BUTE OCHOBHOM MPOJIYKT ITON peaKIiu:

CH.,
N CH,CH,OH
a) CH;-C-CH-CH; ————
| Br
CH,
CH, _
| - CH,CH,O
b) CH,-C-CH-CH,
| Br DMSO
CH,
CH,OH

©)  CH,CH,CH-CH,
Br
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12. Pacnionoxwure cleayrolne COSIUHEHNUS B TIOPSAKE YBEIHMUCHUS PEaKIIMOHHONW CIIOCOOHOCTH
B E2 peaknuu:

CH, co, co, CH, CH,

; Hs

a) CH,-C-Cl b) CH;CF ) CD#C-F  d) CHyC-F ) CHyC-Br
|

CH, ¢D, ¢D, CH, CH,

13. Pacnonoxxure B NOpsAKE YBEIMUEHUS CIIOCOOHOCTH OBITh YXOJAIIEH TPYNION B peakuusx

HYKJICO(PUITHHOTO 3aMEeIIECHUS:
o}
+ + 1
a)H,0- b)CF c¢)F D)CH;),S- e)Br f)lI- g) CHsS—0O~

¢

Q
14. Kakoil (kakue) npoayKThl 00pa3yroTcs B CIEAYIONIEH peaKIuu:
NaQOH
CH,-CH=CH-CH_CI -
H,O
a) CH,CH=CH-CH,OH b) CH,-CH-CH=CH, c¢)CH,-CH-CH=CH, + CH,CH=CH-CH,OH
OH OH

15. Pacnonoxure crienyromue COECOUHEHMs B IOpPAAKE YMEHbUIEHMs Sxl peakunoHHON
CHOCOOHOCTH 10 OTHOIICHHUIO K ATOKCHULy HAaTpUs:
a) 3-6pom-1-0yTeH; b) 3-Opom-2-metui-1-nponen; ¢) 1-6pom-2-OyteH-2.
16. (R)-1-®enmnmponan-2-0j1, COAEPXKAIIUH HM30TOIHYI0 METKy 'O, BeJeH B CIEAYIOUIYIO
LETIOYKY IPEBPALLECHUN:

NaOH - H,0
PhCH,CH(CH,)!®0H + CH,SO,Cl —= PhCH,CH(CH,)"*0S0,CH,

OMOKCaH

PhCH,CH(CH,)OH + CH,SO,'®ONa

A B
KaxoBa kondurypamus coenuaenus A:

a) R; b) AR + %4S; ¢) S

17. DHepreTrueckuit mpouiab Sy2 3aMelieHus:

AR

- N €L

KOODIMHATA PeaKitii ~ KOOPIMHATA PEAKTMH coopaaTa pEAKTI

a

18. Dueprerrueckuii npoduins i E1 peakuuu 2-x10p-2-MeTuindyTaHa:
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— ?Ha

CH,CH,-C=CH, + H,0* + CI © _ el CH,
CH, ]

o . . CH,-CH=C-CH, + H,0*+ CI-
CH,CH,-C=CH, + H,0" + CI : P

CH, TH,

CH,CH=C-CH, + H,0*+ CF CH,CH,-C=CH, + H,0" + GF

CH;-CH=C-CH, + H,0"+ CI b

¢ : -

o
‘}aoﬁ;;lmm‘a peaxuuH KOOPAKHATA PEaRIHU KOOPJHHATA PEAKIIHH

19. Onpenenure cTepeOXUMHUI0 OCHOBHOTO MpoaykTra B E1 peakmusx:

CH,O-

20.1 CH,CH,-CH-Br
'CIf-HE CH,0OH

a) ®-2-0yten; b) (Z)-2-0yTen
CH.LCH.
| 7 CH,0-

20.2 CH,CH,-CH-C-CH,CH,
| CH;0OH
Cl
a) (E)-3,4-numetmii-3-rekcen; b) (Z2)-3,4-nuMeTnsn-2-rekceH
20. Kakoit u3 mpou3BOIHBIX ITUKIOTEKCAHOB OyieT moaBepratbes El anuMuHMpoBaHUIO:

H (a)
L HO:
[ T3\  +Ck
j Cl
@) “‘:’L CH,CH,O f"[’HE
R RN e )
p) Y L‘_‘: e =
“, | CH,)
CH(CH,), (a)
H CH,
] J CH,OH 2
7] ~7 - - =7 + H +Ck
c} \‘/ ) : [(j'::'l ’ l
CH, CHs

21. B xakoM ciydae HyKIeo(pHUIHHOE 3aMEIICHUE SBISETCS JOMUHUPYIOIIUM OJI0POJICOM:



a) CH,-CH-CH,

&l ﬁ}
HC™ "0~
b) CH,-CH-CH,
Cl
(CH,),CO ~
c) CH,-CH-CH,
ol
22. Kaxkue u3 npuBeIeHHBIX HIDKE TaJIOT€HAPEHOB MOIBEPTatOTCs PEaku Sy apoMm.
cl OMe c CH,
| on Y o 1
O - ‘;‘:1 Cl 3 ol - 3 d T
o) v [T e I e
e . T 7 CH,
NO,
23. Kakoe #3 mpuBEAEHHBIX HIKE TaJOreHINPOU3BOJHBIX CIOCOOHO MOJBEpPrarbes
IMMHAHUPOBAHHUIO, TPOTEKAIOIIEMY UEPE3 CONPSIKEHHOE OCHOBAHHUE MCXOAHOIO BELIECTBA:
o, |
a) CH,-CH-CH,CH, b) PhCH,CH,Br c) HC-C—F  d) CH,-CF,
& a  F
24. B kakom ciyyae ckopocTh peakuuu SxOyneT 6omblie:
C,HsBr + NaSH—C,HsSH + NaBr
a) H,O; b) numetmndopmamu; ¢) AuoKcaH
25. Pacnonoxxure RCl B mopsiake yBenuueHHs] peaKLMOHHOW CIIOCOOHOCTU B ClIEAYIOIIEH
peaxum:
aueToH
RCI + Kl Rl + KCI
a) R=H-C3H7; b) emop-C4H9; C) u30-C4H9; d) CH3; e) PhCHz, f) CH2=CH; g) CH3(CO)-CH2, h)
CHzZCH-CHz
26. Peakuuu, npoTeKaroye NpeuMyIeCTBEHHO 10 MEXaHU3MY Sn2
) CHy—CHy—Br + NaOH —29m
CHz H,0
b) CH3—CHp-C-Br+EOH ——=
CHz

©)  CHyCH-CHy-Br+ KON ST,
CH,
d) CH;
CHy~C~Cl+ CyH;OH —
O,

27. Pe3oHaHCHBIE CTPYKTYPBI, ONPEACISAIONINE CTA0MIBHOCTh aHHOHA, 00pa3yIoierocs Ha
CKOPOCTb JINMUTUPYIOIIEH CTaJNK PEaKIINH:
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& =
S Br. NH;
=
|
e MO,
'S'of ‘xog
©) d) Br. NI,
=
I

Tembl 8,9 . Cniuprel. IIpocthie 3¢gpupsbi

Omuem no nabopamopnoiu pabome 4 « Cnupmui. Ilpocmuie 3¢hupor»
Pazbop xonkpemnvix cumyayuii:

1. HazoBuTe 0cHOBHOI MPOAYKT peakuuu 3-MeTui-2-0yranoina ¢ HBr:
a) 2-6pomo-3-metundyraH; b) 2-6pomo-2-MeTunIOyTaH; ¢) 2-MeTHII-2-0yTeH.
2. [lepeuncnure cieayroNIre CIUPTHI B MOPSIKE YBEIHMUCHHUS CKOPOCTH JETHApATAluU B
HPUCYTCTBUM KHCIIOTBI:
o~ o~ CH, ~.__CH,
- —CH,OH - ) S
d 2 .
e o (e o (]
'\-\.HL.___.-" "‘HM.___,.-' o " DH
3. Kakne ocHOBHBIE MPOAYKTHI MOTYT OBITh HOJYYEHBI IIPU HArpeBaHUU MPOCTOrO dupa
CH;CH=CH-O-CH,CHsc HI:
a) MPOTICHOJI ¥ STHIIMOUT; b) ponaHaib U ATUIHOAU; C) HOIANPOIIEH M STAHOJL.
4. Kakue W3 npuBeleHHbIX peakuuii OyayT IPOUCXOIUTh:

a) CH,MgBr + H,0 —= CH, + MgOHBr

b) CHMgBr + CH,OH — CH, + CH;OMgBr

c) CH,MgBr + NH, CH, + H,NMgBr
d) CH,MgBr + CH,NH, — = CH, + CH,NMgBr

e) CH,MgBr + HC =CH

Tema 10. ®eHos1bl. XHHOHBI
Omuem no nabopamopnoi pabome 5. @enonvl. Xunonvl
Paz6op konkpemnvix cumyayuii:
1. Pacnonoxwurte cneayroue OH KUCIOTHI B psiJl B HOPSAKE YBEINYEHUS UX KUCIOTHBIX CBOWCTB:

CH, + HC=CMgBr
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OH COOH
_—-’l.'.‘\,_\_\_ ’.’L\_\
a) CH,COOH  b) “ J OHO ) CHOH e) | ‘
~F ~F
CH; CH, ’d
f)CH;-C-OH @) CH,CH-OH h)HCOOH i) l ) J
CH, CH, w «RT;:
" NO,

2. Pacmonoxxure Cleayronye COSIMHEHUS B TIOPSIKE YBEIHYCHHS PEAKIIMOHHONW CIIOCOOHOCTH B
peakuu AJICKTPOPMIHHOTO 3aMElIeHHs] MO0 OEH30JbHOMY KOJIbIY: (GeHos, T-HUTPOdEeHOod, n-
opombeno, 6eH3071, HUTPOOSH30JI, TOTYOJI.

3. Pacnonoxure crienyromue TUAPOKCUIPOU3BOAHBIE B TOPSAAKE YBEIWYEHHS JIETKOCTU
OKHUCJICHUS: TUIPOXUHOH, 3TaHOJ,mpem-0yTaHo, AUMeTUIKapOunoi, ¢genon. Jlaire 060cHOBaHHBIN
OTBeT.

4. C moMouIbl0 KAueCTBEHHBIX PEAKIMI pa3NIu4uTe CIEAYIOIIUE COCIWHEHHS: ATaHOJ], TpeT-
OyTanoi, 2-0Oytano, ¢enos. HamumunTe ypaBHEHHsSI COOTBETCTBYIOIINX PEAKIIMH.

5. W3 ¢enona nomyuure 2,4,6-TpHHUTPOPEHON U MOJACHCTBYITE Ha HEro MEHTAXJIOPUAOM
dochopa. Harmummmre ypaBHEHUs peaKIIHid.

6. Paccmotpure Mexanusm peakuuu Paiimepa-Trumana.

7. Tlouemy mpu TOMYYEHWH TEPBUYHBIX CHHPTOB MAarHUMOPTaHWYECKHMM CHHTE30M MOXHO
PUMEHSTH OKCHPaH, OKCETaH U HE IPUMEHSIOT TeTparuapoQypas.

8. M3BecTHO, YTO CHUPTHI OOPaTUMO B3aUMOJIEHCTBYIOT C THMAPOKCHJIOM HAaTpusi B OOBIUHBIX
YCIIOBHSX W 00pa3yrolrecs akoTOJISATH HE YAaeTCsl BBIICINUTh U3 BOJHOTO pacTBopa. B To ke Bpems
B IPOMBIIIJIEHHOCTH aJKOTOJIATHl MONy4YaloT TaKUM CHocoOoM, a He B3aUMOJIEHCTBUEM C
METAJJIMYECKUM HaTpreM. B kakux yCloBUSX MPOBOJAT 3TO MpeBpalieHue?

9. DnextpodunpHOE 3aMelieHre B sape (GeHonoB (PEeHOIATOB) HE MPOTEKAET MPU JCUCTBUH: 1)
xsopodopMa U MIEN0YH; 2) a30TUCTOM KUCIOTHI; 3) amMmMmuaka; 4) AHOKCHIA YIJIepoa.

Tema 11. HykiieopniabHoe 3amenieHue B an(aTu4ecKkoM U apoMaTH4ecKoM psagax. Peakuun
3JMMHHHPOBAHUA

Konmponvnasn paboma 2
«l anocennpoussoonvie. Cnupmul. Hyxneoghunonoe zamewjenue. dnumunuposanue
Bapuanr 1
1. JlaiitTe cpaBHEHHE OCHOBHBIX W KHCJOTHBIX CBOMCTB u30MepoB OyrtaHona. I[lokaxute
MEXaHU3MSn2 ¥ IPUBEIUTE PUMEPBHI.
2. OcyniecTBUTE ClEAYIOIINE TPEBPALICHHUS :

0
H.C—4 e
- \ NnonMMeprM3allkA
Cl, KOH Br, 2KOH OH
T A B ~ C - D ~ E -~ F
hv C,H,OH H,0  C;HOH BF;

3. U3 srana nonyuute OyTeH-1.

4. 13 6eH3ona nony4nuTe Mema-xJI0pOeH30MHYIO KUCIIOTY.

5. Coenunenne cocraBa C4;H,Cl obecriBeunBaeTr OpOMHYIO BOJY, JIETKO THAPOIU3YETCS] BOIHBIM
pactBopom NaOH, o0pa3ys aBa mzomepHbix coeaunenus CsHsO. YcraHOBUTE CTpOEHUE MCXOIHOTO
BEIIIECTBA.
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Bapuanr 2
1.Jlalite cpaBHeHHe peakIMOHHOH crmocobHocTn mo cBsizu C-H crnenyrommx coeauHeHHiA:
NpoTaHa, MporeHa, Toiayoa. [IpuBennuTe npuMepsl U MOKaKUTE MEXAHU3M.
2. OcyuiecTBUTE CIAEAYIONINE MPEBPAICHUS:
H,S0, Br, 2KOH Ag,0 CH,|

A—= B C b——E
KOHLL. H,0 GfHEOF

3—mermn-1-6yTaHon

3. U3 1-6ytena nomyuure 2-0yTHH.

4. U3 Genzona nomyunute OCH30HHYIO KUCIOTY.

5. YcranoBute ctpoenue coenunenusi cocraBa C¢H,O,, kotopoe npu aeiictBun PCls oGpaszyet
JUTaJIOTeHIPOU3BOIHOE, MIPU B3aUMOACUCTBUHM C METAJUIMYECKUM HATPUEM BBIACISET BOAOPOA, MPH
OKHCIICHUH 00pa3yeT alleTOH M MPONaHOBYIO KHCIIOTY.

Bapuant 3
1. Jlaiite cpaBHEHHE pPEAKIMOHHON CMOCOOHOCTH TaJoreHa B CIEAYIONIUX COEAUHEHUsX: 1-
xjopmpornas, 1-xjmoprpornen-1, 1-xmopmpornen-2, xmopOen3on. [lokaxuTe MexaHW3M W TPUBEIUTE
MIPUMEDBL.
2. OcymiecTBUTE CIEAYIOIINE TPEBPALICHUS:

HOCI KCN Na CH,| [H]

PN A D——E

B—— C
KarT.
3. U3 aTaHa nony4uTe TUITUIOBBINA 3up.
4. 113 6eH3oa NOoIy4YnuTe Mema-HUTPOTOIYON.
5. Coenunenne C;HsBr mpu HarpeBanuu ¢ mMetaminueckuM HatpueM oOpasyeT BemectBo CeqHio,
npu okuciaeHuu koroporo KMnO, B kucnoii cpene odpasyercs kucnoraCsHqO4. YcTanoBuTE CTpOCHME
UCXOIHOTO COCUHEHUS.

Bapmuanr 4
a) Hamummute cTpyKTypHBIE POPMYIIBI BEUIECTB B CIIEAYIOLICH CXEME:
PCI. CH,ONa
HoCl KCN H0 HCI i i
A B C—=D 2 "

NaOH

2. C noMouIpl0 KakuxX peaknMid MOXHO OCYIIECTBUTH CJIEAYIOUIME NPEBpAllECHUs: NEHTEH-1 B
NEHTUH-2; TUMETUIKETOH B N30MACIISIHYIO KUCIIOTY?

3. Hanmmmre hopMysisl COSAMHEHHH B CIIEIYIONIEH cXxeMe:
NH,OH

O  CH,MgBr H,0 KMnO,
[‘x PP R HCl HNO,

e

.,

e
P
e
e

o

=

4. U3 6enzona nomyuute 3-6pom-5-uutpodenon, 3-HuTpo-4-xy10p-0eH301-CyIbHOKUCIOTY.

5. Hmerotcs BOIHBIE PAcTBOPHI MYPaBbMHON M YKCYCHOM KUCJIOT. Kak MOXXHO UX pa3lu4UTh?
[TpuBeauTe HE MEHEe BYX CIIOCOOOB.

Bapuanr S
a) Hamummute cTpykTypHBIE (POPMYIIBI BEIIECTB B CIEAYIONIMX CXEMaX:
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CH, KOH HBr NaOH [O] NH,
e _CH., A o B C D E
NN : H.,O
3 T GEHEDH =2 2 H+ GHQDH
Br 3
F
Cl E
. HNO P
~=._ CH.CI 3H,0 3 P
- 3 A _30!2* B 2 -C - D i AECEB
_ AICI H,S0, .
x\:,--" k] < -,
: ~._PCl,
EHH‘N c

2. C moMomIpi0 KaKuX peakiuii MOKHO OCYIIECTBHTH CIEAYIOIIME MPEBpAIICHU: alleTHIICH B
ATUJIALIETAT; 3TUJICH B OyTaHon-2?

3. U3 Genzouna nmorydute M-HATPOPEHON, S-OpoM-2-TOITyO0ICYTBPOKUCIOTY.

4. Paznmuaute ciaemyronye COeTMHEHUS . TIUIEPHUH, YTHJIOBBIA CITUPT, TUIPOXHHOH, OCH3aIbICTH .

5. Hanummre crpykryprayto dopmyny coenunenus CqHsSO4, KOTOpOE TpH NEWCTBUH BOIAHOTO
pacTBopa €IKOT0 HaTpa JaeT JAWHATPUEBOE MpoW3BOAHOE. [IpW criaBieHHHM MOCIETHETO C TBEPIOH
HIEJIOYBI0 U MOCIEAYIONIEM MOIKUCICHUH TTOJIY4aeTCsl PE30PIIUH.

BapuanT 6
a) Hammumure CTPYKTYPHBIC (bOpMy.]'IBI BCIICCTB B CICAYIONIUX CXEMaAX:
NaNH.  CH,CH.,Br H,0 HCN Ho  NaCO;
HC=CH —= A———B- =C—=0D E F
HgSO, HCI
e
H,c—4
KOH TN
Cl
5 D
H,0
= Br, HNO,
| A ®
e FebBr, H,SO,
CH;ONa H,SO,
E F

2. C moMOIIpI0 KaKuX Peakuii MOXXHO OCYIIECTBHUTH CIEIYIOIINE MPEBPAICHHS: NponaHoi-1 B
MAacCJISIHBIA aHTHPU, STUJICH B IPONIUH?

3. U3 6en3oma nomyuute mM-0poMpeHos, 2-0poM-5-HUTpoOEH30IICYTb(HO-KUCIIOTY .

4. VImeroTcst creayroliye BellecTBa: dTaHalb, METaHalb, 3TaHaAnom-1,2. Kak, ucnoiab3ys TOJNbBKO
OJIMH PEaKTHUB (KaKoii?), MOXKHO UX Pa3IUIUTh?

5. Hammmmre crpyktyphyto ¢opmyny BemectBa CsHsO, ecnmm oHO maer Tuapocyib(puUTHOE
COEMHEHHE, pearupyeT ¢ THAPOKCHIAMHUHOM, JIA€T PEAKIHI0 «CepeOpsSHOro 3epKajiay M OKUCISIETCS B
M30MAaCISIHYIO KUCIOTy. HanwmmmTe peakmmu.

Bapuanr 7
a) Hamwmmure cTpyKTypHBIC (POPMYJIBI BEIIECTB B CICIYIONIMX CXeMaXx:
PCl,  NaOH BN 2NaOH  H;0 NH,-NH,

E— F

B c D
CH.OH  HO CH.OH  Hgso,

idiiaiie-1 — = A



Mg CcO, H,0 Br, NH, HNO,
c—=D——=E

FeBr, 180°c  H,S0,

abc. zdMp HCI

2. C noMoupl0 KakuX pPeaKkIuid MOXKHO OCYIIECTBUTH CIEAYIOIIME MPEBpAIECHUS: ITHICH B
MacCJsHYI0 KHCIIOTY, alleTUJIEH B JTUMETUIIKETOH?

3.13 6en3ona nomyuute 4-xmaop-2-cyiabhodenon, 2,4-muHuTpoOpoMOCH30II.

4. Kak ¢ momoImp0 OJHOTO peakThBa (Kakoro?) MOXHO paclo3HaTh TJIHMICPUH, YKCYCHYIO
KHCJIOTY, MyPaBbUHYIO KHCIIOTY, O€H30I1, (hopMaIbAeTru U aleTalbIerus’?

5. Hamumure BO3MOXHYIO CTpYKTypHyo ¢dopmyny BemectBa C;H;s0O, o6manatomero
cinenyromuMmu cBoiictBamu: 1) mpu ngedictBun CHs;Mgl Boigenser meran; 2) mpu Jaeruaparaiuu
nepexonquT B yraeBogopond C;Hius, KOTOpeIi TpH O30HONM3E JaeT CMeCh YKCYCHOTO U
M30BAJIEPUAHOBOTO AJIbJIETUIOB.

Bapuanr 8
a) Hamwmmure cTpyKTypHBIE (POPMYJIIBI BEIIECTB B CICIYIONIMX CXEMaX:

. H.SO Br, KCN 2H,0 E

| ] ——nA B —= C— =D —|cHoH

~ fo FeBrE CIIART. 2 .

H,SO,
~ KOH Cl, 2KOH AgNO,  cH.ClI HCN
BF;’-—"‘*—\H_‘.;H; - A - B - C = D = = E = F

C,H.OH C,H,OH NH,OH

2. C TIOMOIIIBIO KAKHUX PEAKIIUA MOYXHO OCYIIECTBUTH CJIEJIVIOIIWE ITPEBPAIIEHUS:
[TIPOTTAHOJIA-2 B U30MACJISIHYIO KUCJIOTY; BYTAHA B ITOJIMU30BY TUJIEH?

3. U3 Genzona nmonyuute: 4-HUTPO-2-CyNb(HOOCH30HHYIO KUCIOTY, M-HUTPO-CTUPOIL.

4. PaznmenuTte ¢ MOMOIIbI0 XMMHUYECKUX TNPEBpALICHUN cMech OeH3o0ila, ()eHONa U YKCYCHOU
KHUCJIOThI U BBIACIUTE KaXK/IbIi U3 KOMIIOHEHTOB CMECH B UHCTOM BHJIE.

5. Omnpenenure crpoenue coeaunenus C;H¢Cl,, koropoe: 1) mpu KunsyeHUH C BOJOM B
npucyrctun Ca(OH), ob6pasyer coenunenne C;HqO, naromiee nmpou3BOAHBIE ¢ THAPOKCHIAMHUHOM H
(beHnnruapaznHoOM; 2) Ipy OKUCICHUH MIEPMAHTaHATOM KaJIHsl IPeBpaIlaeTcsi B OCH30HHYIO0 KUCIIOTY.

Bapuanrt 9
1. Jlaiite cpaBHeHHE peaKIMOHHON crocoOHOCTH cBs3u C=C B CIEAYIOMUX COCAMHCHUIX:
nporiene, Oyraauene-1,3, Toiyoie u nponuHe. [lokakuTe MEXaHU3MBI U IPUBEIUTE TTPUMEPHI.
2. OcyuiecTBUTE CIAEAYIONINE MPEBPALICHUS:

H,c—4
H,S0, HOCI  CH, Na TN

HO”KH“‘-v"’ A =~ B = C = D ~ E
{0 Na

3.13 auerunena nonyuure 2-6poMOyTaH.

4. 3 6enzona nomyunte OCH3UIOBBINA CIIUPT.

5. YcranoBure crpoenue coenuHenusa cocraBa CsHsBr, koTopoe He B3aUMOJICHCTBYET C BOJHBIM
pacTBOpoOM 1IEJI0YH, HO pearupyer c HBr, obpasys
1,2-nuGpommpornaHs.

Bapuanr 10
1. [laiiTe cpaBHEHHME pEaKIMi OKUCIIEHUS CIEAYIONIMX COCAMHEHUI: TponaHa, MpoIeHa, NpoIruHa,
tonyona. [IpuBeante mpuMepsl.
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2. OCyH{e_(_)TBI/ITC CJICAYIOIIHNC HPCBPaH_IeHI/I}II
3 2 (RS -

|
C. A B
HCH, hy  cHoH 1259

= C v D £ E (AR E

H.C~
3. 13 aneTmieHa nosgy4nTe MpONWIOBBIN CIUPT.
4. 13 6enH30I1a MoyyuTe napa-xjaopoeH30iMHYI0 KUCIIOTY.
5. VYraesomopon cocraBa CgHi» obOecuBeunBaeT OpoMHYIO BOAy M BOJHBIH pacTBop KMnOs,
OKHCJISIETCS B YKCYCHYIO U U30MACIISIHYIO KUCJIOTHL. Y CTAHOBUTE CTPOCHHE UCXOTHOTO COETUHEHUSI.

Bapmuanrt 11
a) Hamummute cTpyKTypHBbIE (OPMYIIBI BEHIECTB B CIEAYIONIUX CXEMaX:
H, KOH H,0 PBr, KCN H,0  SOCL
_,flh _CH, A B——>C—D— =~E F
ST cHoH HSO
'::’l = B
PCI,
S CHLE ¢ KCN H,0 R
[ﬁ | ——A—8B - C = D— uno,
~=~ AIC, hv : .
H,S0,

2. C moMompr KAaKUX pEaKkIMil MOXKHO MNPEBPATUTh 3TaH B aMuJ IPOMHUOHOBOW KHCIIOTHI,
areTusIeH B OyTaHoI-2.

3. 13 6en3omna nmoiayuute: o-Cyib(HoOeH301HYI0 KUCIOTY, 4-0poM-3-HUTPO-(PEHOIT.

4. [Ipennoxute cnoco0 pa3ieneHusl CMECH, COCTOSIIECH U3 MpoIaHoa, OyTaHoja, MPOMHMOHOBON
KHUCJIOTHI U MTPOITMOHOBOTO aJIbJIETH/IA.

5. Omnpenenute crpoeHue coenuHeHus cocraBa CsHs, ecim OoHO pearupyeT ¢ aMMHUAYHBIM
pactBopoM Cu,Cl, ¢ 0O6pa3oBaHueM oca/ika KpaCHOTO 1IBETa, PH HarpPEBAaHUH CO CIIUPTOBOH IIET0YbIO
U30MEPHU3YETCsl B YIJIEBOJIOPOJ, KOTOPBIA NPU OKHCICHUM HapsLy C JAPYTHMU MPOAYKTaAMH JaeT
alETOH.

Bapuanr 12
1. CpaBaute aeiictBue cnupTtoBoro u BoaHoro pactBopoB KOH na d¢top-, xmop-, Opom-,
HOAPON3BOIHbIE MTponaHa. [lokaxnuTe MEXaHU3MBI.
2. Ocy1iecTBUTE CIEAYIONINE TPEBPALICHUS:
NaNH,  CHl H,0 [H] CH,OH
£

A— =B c——=D

HgSO, H,SO,

E

HC =cCH

3. U3 mpomnana nonxyuute Oytanosu-1.

4. I3 6eH3o0i1a noayyuTe XJIOPUCTHIN OCH3UII.

5. YcranoBute ctpoenue BemectBa coctaBa CsHiz, €ciu oHO oOecriBeunBaeT OPOMHYIO BOY, TIPH
ruapatanud  obopasyer Tpetuunbldi cnupt CeH;OH, a mpu okumciIeHHH XpOMOBOW CMEChIO —
JTUMETHIIKETOH UIPOTIAHOBYIO KUCIIOTY.

Bapuanr 13
1. OcyuecTBute npeBpanieHus, HA30BUTE BCE MPOAYKTHI.
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_.i"::Jr £
CH H.C t, H,C—%
[“on, KOH o-oH BOPH o
HEGE thﬁ'"-Br C,H.OH M3OHT OK
CH,
CH,
1 Hs0, NaOH  NaOH H,0 (CH,COX0
|' “‘] A B o D —= E
) CILIABJ H+

2. 13 nponuiieHa nojgy4nuTe METHWILHKIONIPOIIaH.

3. U3 ameruieHa monyuyuTe Mema-XI0opOEH30HHYIO KHCJIOTY, aHTHUAPHI Mema-XJI0pOeH30MHON
KHCJIOTBI.

4. YcranoBute ctpoenue coeauneHusi CqHs, mpu MOHOOPOMHpPOBAHUHM KOTOPOTO OOpazyercs
TpetuuHoe OpomnpousBogHoe coctaBa CeHi3Bricoeaunenne moxer ObITh MOJIYYEHO IO CHOCOOY
Bropia u no peakuuu Kosiabs0e 6e3 moOoYHBIX MPOIYKTOB.

5. Pacnonoxure B MOpSAIKE YBETUYEHHUS CKOPOCTH PEAKLUUi ¢ OpOMOMCIEAYIOIINE BElIecTBa:
STHIICHA, XJIOPITUJICHA, TIPOIiIeHa, OyTeHa-1 u OyTena-2. [laiite mosicHeHHS.

Bapuanr 14
1. CpaBHHUTE pEaKIIMOHHYIO CIIOCOOHOCTh K TUAPOJIN3Y CIEAYIONIMX COSANMHEHUI: 1-OpomMiiponiana, 1-
XJIOPIIPOTIaHa, 2-MeTHII-2-XJIOPIIpoTana, 2-xjaopOyTaHa. YKaKUTe MEXaHU3M PEaKIThil.
2. Ilpennoxure crnocoObl TOMY4YEHUS opmo-, mMema- U napa-xJ1opOeH30-CyIbPOKHUCIOT U3
OeH3ona.
3. [Ipennoxute cnocoO mosydyeHus: H30MpeHa N3N30NeHTaHa.
4. Ocy1ecTBUTE NPEBpaILECHU:

Br, 2KOH  NaNH, CH,| H,0
_.a-;d'.---'--.\-\“'‘-~,_\_L -~ A B E— G —_— D b— = o E
s - GEHEDH NH31 AT H§]504
. HNO, SO, 2NaOH  CH,CH,I  HNO,
J L A - - B 0 C D H SD E
-~ H,SO0, t 250,

a) Kakoo crpoenne BemectBa C;HgO, xoTopoe oOecriBeunBaeT OpOMHYIO BOIY, pearupyer c
METAIUTMYECKUM HATPHEM C BBIZICTICHUEM BOAOPOJIa, a IPU OCTOPOKHOM OKUCIICHHU 00pazyer
BUHWIYKCYCHBIN anbaerun’?

Konnoxeuym 1
«Peakyuu HykneogunoHozo 3ameweHus u daumunuposanus. Ipsamoe nykieogunvhoe samewjerue
amoma 600opooa. Bukapuosnoe nykneoghunvrnoe 3ameujenuey
1. HykneodunbHble peareHThl. OCHOBHOCTH M HyKJI€O(pMIbHOCTE. HecoBmanenne psioB OCHOBHOCTH H
HykieopuwibHOCTH. JKecTkue U MArkue Hykiaeo(uiabHble peareHThl. AMOUIEHTHbIE HYKICO(UIIBL.
[TpaBuio Kopu6moma.
2. CpaBHUTENBbHAS XapaKTepUCTHKa MeXxaHU3MOB Sy1 1 Sy2 B anudaTtrdeckom psy.
3. Hykneo¢unbHoe 3aMelIeHne B apeHax. TUIOBbIE MEXaHU3MBI.
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4. Ilpsmoe ykieoduabHOE 3aMelIeHHE aToMa BOJOpoJa B apeHax. Bukapuo3Hoe HykieopuIbHOE
3aMellIEHHE.
5. Mexanu3mbl noHHoro 1,2-snumunuposanus (E1, E2, E1cB). Crepeoxumus 31MMUHUPOBAHUS
3aoanus k Konnokeuymy
a) Kakast u3 HWKe pUBEIEHHBIX peakIuii OyAeT MpoTeKaTh 1Mo MexaHuzMy E2 anmuMuHHpOBaHUS
Y Ha30BUTE OCHOBHOW MPOAYKT 3TOW peakLuu:

5

: CH,CH,OH
a) CH,-C-CH-CH,
| Br
CH,
CH, »
| CH,CH,0
b) CH,-C-CH-CH,
| Br DMSO
CH,
CH,OH
) CH,CH,-CH-CH,
Br
a) Pacmionoxxure ClIeayromue COCAUMHCHUA B IIOPAAKE YBCIUUCHUA peaKHHOHHOfI CHOCOOHOCTH B
E2 peaxuumu:
C|;|—|3 C|;D3 cD, CHE CH,
a) CHy-C-Cl b) CH,-C-F c) CD;-C-F  d) CH;-C-F ) CH,-C-Br
|
CH, ¢o, ¢o, CH, CH,

a) Pacnonoxute B MOpPSJIKE YBEJIWYECHHUSI CIIOCOOHOCTH OBITh YXOJISIIEH TPYNION B €aKIUHIX

HYKJ'ICO(l)I/IJIBHOFO 3aMCIICHUA:
0

+ + 1
a)H,0- b)CF c¢)F D)CH;),S- e)Br f)lI- g) CiHsS —0O~

¢

9}
a) Kakoii (kakue) mpoyKThl 00pa3yroTCs B CIEAYIOIIEH PeaKIIHU:
NaOH
CH,-CH=CH-CH.CI -
H,O
a) CH,CH=CH-CH,OH b) CH,-CH-CH=CH, c¢)CH,-CH-CH=CH, + CH,CH=CH-CH,OH
OH OH

5. Pacmionoxxure crneayromme COeTUHEHUS B MOPSAKE YMEHBIICHUS Syl peaKIMOHHON CIIOCOOHOCTH TIO
OTHOIIEHHUIO K dTOKCUIY HATPHSI:

a) 3-6pom-1-0yTeH; b) 3-6pom-2-MeTun-1-npomnes; c) 1-6pom-2-0yTeH-2.
6. ®-1-Denunnponan-2-oi, COAEPKAIIUKE HM30TONHYI0 METKy '*O, BeleH B CICAYIOUIYIO ILIETOYKY
MpEBpAILICHUI:
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NaOH - H,0
PhCH,CH(CH,)!%0H + CH,SO,Cl —= PhCH,CH(CH,)"®0S0,CH,

OHCKCaH

PhCH,CH(CH,)OH + CH,SO,'®ONa

A B
KakoBa koH(uryparus coequHeHus A:

a) R;b)sR+1%S;¢c)S

Tema 12. DuekTpodWiIbHOE 3aMellleHUe B APOMATHYECKOM PSIAY
Konnoxeuym 2
«Apomamuueckue, Heapomamuueckue u aHmuapomamuyeckue coeourenus. Peakyuu
INEKMPODUILHO20 3aMeujeHUsL)

I. Apomaruueckue, HEAPOMATHUYECKUE M AHTHAPOMATUYECKHE COCAMHEHUS. «XIOKKEIIEBCKUE» W
«aHTU-XIOKKeJIeBCKue» cucremsl. «Kpyr @pocrtay.

2. CTpyKTypHBI€, SHEPT€TUUECKIE U MAaTHUTHBIE KPUTEPUH apOMATUIHOCTH.

3.  OCHOBHBIE THUIIBI APOMATHYECKUX CTPYKTYp: KapOOIMKIMYECKHE (HEHTpaabHbIE MOJEKYIIbI,
WOHHBIC CTPYKTYPHI), TETEPOLUKITHIECKHE.

4. l{uxknuyeckrueconpsKeHHbIE HEAPOMATUYECKUE CUCTEMBI.

5. Peakuuu 35eKTpo(pUILHOTO0 apOMAaTUYECKOTO 3aMEIlIeHUs] — BU3UTHASI KAPTOUKAa apOMaTHYECKUX
coenuHeHuil. Kiiaccuueckunii MexaHu3M 3JIeKTPOPUIBHOTO apOMaTHUECKOTO 3aMEICHHUS.
OHO3JIEKTPOHHBIN MEPEHOC.

6. TumoBbIle peakiuy apoMaTHIECKOTO ANEKTPOPUIBHOTO 3aMEIICHHUS.

7. llpaBuna opuentanuu. CoriacoBaHHOE U HECOTJIACOBAHHOE JCHCTBUE 3aMECTUTEIEH.

Tecmosvie 3a0anusi:

1. Kaxkue u3 cnenyronmx coeAMHEHUN ABISIOTCS apOMaTUYECKUMMU:
— e e
! \\‘.\ TN TNy L‘"“'—'\: /’)ﬁ:.ﬁ\ - r:::_“«.\ o F’:«\_‘\, ,-”%\‘:
a | % b [ 1 ] . S :
\/ T .»‘J: - Ny —-“.: e - - 1
+ o S H“‘a:'-"/ e P -, _:‘:.a

2. PacrnoyioxxuTe Clenyromune COeMHEHUS B MOPSIKE YBETUICHUS PEAaKIIMOHHON CITOCOOHOCTH B
peakuuu Sg:

a) OpomOenson; b) Tomyon; c) Oenzon; d) denom; e) murpobenzon; f) OeHzampaerun; g)
cynb(HoOeH301.
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3. Pacmionoxute cieayromne COeAMHECHUS B MOPSAIKE YBEIUUCHUS PEaKIIMOHHON CTIOCOOHOCTH B
peakuuu Sy apom.:

a) xjopOenson, b) 1-xmop-2,4-muHUTpPOOEH301; C) n-xjaopHutpobOenszon; d) 2,4,6-
TPUHUTPOXJIOPOCH3OII.

4. Pe3oHaHCHBIE CTPYKTYPBl O-KOMIUIEKCA, 00Pa3yIOIIErocs: MpU IEeKTPO(UIBHOM 3aMELICHUN B
aHM30J1€e, BHOCAIIME HAanOOBIINI BKJIAl B €r0 PE30HAHCHYIO CTa0MIN3AIIHIO:

2) OCH; o OCH;
@
HF HF
&
®) ocg; 9 OCHs
&
> HF

5. PacnionoxuTte cieayronue COeUHEHNS B MOPSJIKE YBEIMYEHUS] CKOPOCTH PEaKuu Sg:

a) 6en3our; b) Oen3oitHas kucnota; ¢) henoin; d) nponundenson; €) propdenzoin; f) nogdenson; g)

XJIOpOEH30II.
6. Kakoit mpoaykT oOpasyercsi B pe3yibTaTe CICIyIONUX MPeBpaleHU:

1. NBS/ A, ROOR

CH,
s 2. Mg / E,0
] A
e 3 ,O\

4. H

7. YkaxuTe, Kakoe U3 MPUBEACHHBIX HUKE YPaBHEHUM peakuii HAlMCcaHO HEBEPHO:

.

. CH,CH,CI -2 —CH.CH.
a) || T e
o~ ACl A o
. CH, KMnO,
b) " Se—c " TRr—COOK 4 cO, +MnO, +H.O
e | T 2 2 Tha
[“mr::’r CH, H;0, A L,\T::
) R CH,CH,CH,CI P L T
l J AICI, | A IJ
~No, NO,
T /J-?:u NH 2 OH e .
d) I J | T ] +H,0
A cHoH-Ho U I

~A
Pt T
o ey
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8. YkaxuTe peakuu, KOTOpble MOT'YT ObITh MCIIOJI30BAHBI JJISl IOJTYUYEHHUs] HOJ0EH301a:

-

a)

T LAl N
] [| +HI

T
-
“‘\..LH::,.-

"‘\‘_\v-:::; A

. 1.-NO,+H,S0,

b) [, 'ﬂcl 2. H,, kat |/"““‘~‘:: |
S —_— -
e 3. NaNQ,+HCl
4.Kl, Cu

5 [ 1 , + HNO, U--""::]f|

. Kl P
d)[ ‘*j—m _ -, “ ’]7|

-~ -
o
ey
P e
et

9. CkopocTh peakiui HUTPOBAHUSI COSAMHEHUN BO3pacTaeT B psay:

CF, CH,
: : CH
- ki
N i Ty Ty
o | J<l )< =<1
o N ~ ~=" ™ 0OH
CF, CH,
) . CH
- — i -~ e
b) X 3 e
] < < | J <
- e t S
~ ~ S~ T OH
CF, CH, o
| : O,
=N e o ~R
2 .
c) || J = || J < | J <
i e R R ‘“‘OH

10. Peakrust 3eKTpoQHIIBHOTO 3aMEIICHHUS TPOTEKACT:

a) nmerye y OeH307a, 4eM y TekcazeirepoOeH3ona; b) ynerue y rekcageirepodeHzona, 4em y
O€H3071a; C) C OJUHAKOBOM CKOPOCTHIO y OEH30J1a U TeKcaiedTepoOeH30Ia.

11. HazoBuTe mpoayKT, 00pa3yrOIIHICS B pE3yIbTaTe CISAYIOIICH ETIOYKH MPEeBPaICHUH:

~"=., CH,CH_Br NBS, A t-BuOK 1. BH, f TT®
[ ] - A - B - C — D
~_=  ACl, ROOR A 2. OH -, H,0,, H,0

a) 2-¢penmnTanon; b) 1-dbenun-1-3tanomn; ¢) aTuindeH30T

12. HazoBuTe MpOoAYKT, 0Opa3yIOIIHICS B PE3yIbTaTe CISAYIOIICH IETIOYKH MPEBPaICHUH:
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OH
_.--'J-T-\.'_"‘-w.\_L H ESOL Brz H+
"‘--.] A E B = Cr
L . 100 °C H,O, 100 °C

a) 2-6pomdenomn; b) 2,6-qudbpomdenon; c) 6pomMOeH301.

13. VkaxuTe peakuuy, WUIIOCTPUPYIOIINE CIIOCOOHOCTh CyIb(OTrPYIIBl 3aMENIaThCs 110
ANIEKTPOPUILHOMY MEXaHU3MY:

. 1. NaOH N
5 |’ '*:TSOSH 2.NaOH crnasn. x::],ONa
2 H,0 -
b) / Mj*SOgH 100 °C “H i:;]
“oH o
| sop HNO, ON._ A _NO,

NaCN T

e " r—CN
“—S0,Na [ T
) H r CONAET. |x =

Tema 13. Anbaeruabl 1 KEeTOHBI
Omuem no nabopamopnou pabome 5 «Anboezuodvl u KemoHwl»

Paz6op xonkpemuvix cumyayuii:

1. Pacnonoxute cleAyromue COSAWHECHUS B TOPSIKE YBEIUYCHUS WX DICKTPOPUIBHBIX CBOMCTB:
dbopManbaerui, YKCYCHBIM anbJIerui, XJopalb, aleToH, aneToeHoH, OeH3o(heHOH, OeH3albJIeTU/I.
JlaiiTe 000CHOBAaHHBIN OTBET.

2. Kakue mnpoayKkTel TMONyYarOTCsl 1O pEaKIMH YKCYCHOrO aiblerujaa, OeH3alblaeruga u
dopmanpaeruia ¢ amMmuakoM. PaccMoTpure MexaHusM peaknuid. OOBsSCHHTE NpHYUHY Oosee
riTyOKOro MPOTEKaHUs Peakiyu B ciiyyae hopMaibIeruia.

3. UeM 0OBSCHSIETCSI HEBO3MOXHOCTD BBIJICTICHHSI alIbJ0JICH B YCIOBUSX KUCIOTHOTO KaTaau3a?

4. Tloyemy HEBO3MOXKHO BBIJICIUTH ajbJ0Jdb B PEAKIHUU KOHJCHCALIMM YKCYCHOTO ajibJeruaa c
OCH3IILJICTUIOM B YCJIIOBUSX OCHOBHOT'O KaTaju3a.

5. O0bsicHUTe, TOUEMY APOMATUYECKUE ANbJICTH/IbI JIeTde aau(aTHUYeCKUX albJIErH/IOB OKHUCIISIOTCS
KHCJIOPOJIOM BO3JIyXa.

6. [Ilouemy OenHzanmpaerun monx jAciictBueM cuibHoro ocHoBanus (KOH) moaBepraercs
JTUCTIPOTIOPIIMOHMPOBaHNI0, a Tnpu jAeiictBum cinaboro ocHoBanus (CH3COOK) mpoucxonut
KoHaeHcanus (peakuus [lepkuna)?

Tecmosbie 3a0anus:

1. Pacnonoxure crnenyrone KapOOHWIBHBIE COCIMHEHHS B TIOPSJIKE YBEIUYCHUS
PEaKIMOHHOMN CIOCOOHOCTH B peakiuu HyKJICO(PUIBHOTO IPUCOETUHEHUS:
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b o O Cl O
4 / N g
a) H—\ b) Me—« c) Me—% d) Cl——
H Me Y. ¢ H
.'Ilu'l !
o \::::"'I
\1;, \\‘\,‘—(‘ﬁ T /i P
) \__/ \ - f) l ]—‘“\
I N L H
\:.'::-_"'II

2. Pacnonoxxurte cieayronue COeIMHCHNUS B TIOPSIKE YBEIIMUEHHUsS JIETKOCTH OOpa30BaHUS ceM-
JINOJIOB:

o e, o F F F O
ai.c—4 b)) a—=4 o FV\ ___k,-F d) H—
= 1H |::',| Fi \H II.II g F H

0

3. HpI/I INOMOIIIN KaKoIo (OI[HOI‘ O) pC€aKkThuBa MOXHO Pa3JIM4YUTL CJICAYIOMIUC Kap6OHI/IJ'H:>HBIC
COCAMHECHUA:

0 0
Lo F
121 He—4 =  HX
3 kY ",
H H
b 0
Iy
122 HC— u H,CCH—
CH,CH, CH,CH,

a) Ag[(NH:),]JOH; b) Cu(OH)s; ¢) NaHSO; d) Ko[HelL]

4. Kakue W3 TPUBEICHHBIX HWXKE KApOOHWIBHBIX COCAUHEHUN HE TOJBEPraroTCs
CaMOKOH/IEHCAIAH:

fp f;o .E} ?HE ;D
a) HC—  Db)HC-CH-& ) CHyCH-CH,—  d) CHyC —¢
H CH, H CH, : ¢H. H

5. Kakue u3 npuBeIeHHBIX HUKE PEaKIfii KOHACHCAIIMH KapOOHWIBHBIX COCAMHEHHUI HAITUCAHbI
HEBEPHO:

O NaoH pe
) H,C— CH,-CH-CH,—<
H OH H
0 0O
(__.—-‘;:H\‘ _.::,f NBOH /’J:“::: CH —CH,\ :"”
| ra
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g HC . O NaOH P
J—cH, T HC— CH,-CH-CH, —(
o ' H OH CH.
© HCI 0
d HC—4  ——— CH;CHCH,—X
H - H

OH

6. Kakue u3 YKa3aHHbIX HUKC peaKuHﬁ XAapPaKTCPHBI TOJIBKO AJId apOMATHYCCKUX AJIbACTUI0B!
a)cHCN b)c NaHSO, c)cKCN/M,0-EtOH d)cAc,0 & npucyrcrem CH,COOK
e) c PCl;

7. Kakune u3 YKa3aHHbIX HUKC peaKum‘/’I OTJIMYAKOT aJIbACTHUbI HC UMCIOINUEC ITOJBUXXHOI'O Ol-aTOMa

BOJIOpOZia OT IPYTUX ajlbJAETH/I0B:

OH
©  HoH |
a) F.c—4 CF,-C-CF,
CFy OH
T KOH ™ G
b) CHy-C- {/ B
HOR Y et~ 2 OHsC-CH,OK
0
O T H _J_‘r.'
'//'T::l. 4 = “/ \\TCI; _Q\ ]
o H T
o ~ AN
& \_/
: 2 ra g POCI
~T2 /s + R - . +
9 [ ’-1_H ° [ jiH cl ’

e

8. Kakue pCaKkun XapaKTCPHLbI IJId AJIbACTHIO0OB U HEC XaPAKTCPHBI JII KCTOHOB:

a)cNaHSO;  b) ¢ Ag[(NH,),JOH c)c HCN d)c PCl,

C}c DYKCHMHCEDHHMCTOWM KHCOJIoT oM

9. Kakoe xkapOOHMIBFHOE COEAMHEHHE HEOOXOIUMO WCMONb30BaTh B cuHTE3e I,1-
nudeHnIponeHa mo Mmetony Burrura:a) aneron; b) MeTuidTHIKETOH; ¢) OyTaHanb; d) OeH3ambACTHT;
) nu(heHUIKETOH

Tema 14. Peakunu OKHCJIeHUSA

Paszbop xonkpemmnwix cumyayuil:
1. Okwucienue CcoeAMHEHUN MO KPATHBIM YIJIEPOA-YIJIEPOJHBIM CBA3sIM. OKuCIeHuE
AJIKEHOB 0e3 pacuieIuIeHUs YIJIEPOTHOTO CKeJera: MOJIyYEHUE
o-oKHucel (OKHUCIIEHHWE HAAKUCIOTaMH); IOJYYCHHUE O-TJIMKOJEeH HHC-KOHPUTypanuu (peaxius
Barnepa). Mexanusm u ycloBUsS TpoBeneHHs peakuuu Barnema. Peakmusi 030HMpOBaHUA.
OkuclieHre aJKeHOB € Pa3pblBOM KPaTHOM CBSI3U.
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2. Oxwucnenue couptoB. OKUCIEHHE CHOUPTOB [0 KapOOHMIBHBIX COCIUHEHUI.
OKHCIAIONINE areHThl, UX XapakTepuctuka. CrocoObl 3alIUThl ATbIETHAOB OT JATBHEHIITHTO
nerctBus okucnuteneil. Karanutnueckoe aeruapupoBaHue crnupToB. OKHUCIEHHE MEPBUYHBIX
CITUPTOB B KAPOOHOBHIE KUCIIOTHI.

3. Oxwucnenue KapOOHWIBHBIX coequHeHH. OKHCICHHE albJerHI0B B KapOOHOBBIC
kucaotTel. Oxucnurenu. Peakuus cepedpsiHoro 3epkana. Oxucienue ketoHoB. [Ipasumno [lonosa.

4. OkucleHHEe apoMaTHYECKHX COeIWHEHUl Oe3 pacuieruieHus sgapa. CUHTE3 XHHOHOB.
Oxkucnaurenu. OKHCICHHME apOMAaTHYECKMX COEAUHEHHM ¢ pacuierieHueM sapa. O30Hoau3
apOMaTUYECKHUX COCIMHEHUM. Okucnenue HadTannHa
(o-auTpoHadTaTMHA, O-HaQTHIAMHHA) KHCIOPOJAOM Bo3ayxa. OkucieHue OOKOBBIX IIened B
apOMaTHYECKUX COSIUHEHHSIX 10 KapOOHWIBHBIX U KapOOKCUIBHBIX TPYIIIL.

5. JlIerkoCTb OKUCNIEHUSI apPEHOB YBEIMYMBAETCA B PAAY:

OH NH2 THS
S N _/J:f:\ //]?\:;\_ Pt Nt N I
JPh P« D=l )< T T J<
L e o e e T T
OH NH,
CH, l l
T /‘L:\H S R = =
b) ] < “J < “ I < L I ] < “ J < “ ]
~ i R e T e e -y R
NH, OH
CH, ) . - l
N - PN N o S e e
-.. < < . < - < [ ~
| < i |
c) P - o - P |
2 - .

6. Kakas cBsI3p MEXIy MOHATHAMHU: CIIOCOOHOCTh K OKHCJICHUIO M HYKICO(DWIBHOCTh WIH
anektpopmibHOoCcTh? Kakas CBsi3pb MEXIy CHIOM OKHCISIOLIEro JeHCTBHUS pPEareHTOB M HX
HYKJICO(QHUIBHOCTBIO WIIH MIEKTPOYUIBHOCTHIO?

7. VYcranoBute crpykrypy BemectBa C¢Hi;Os4, 1 Momp koTOporo mnpu JeicTBUM
METAJIJIMYECKOI0 HATPHs BbLAENSAET 2 MOJIb BOJOPOJA, a MPHU ACHCTBUM MOJHOW KHUCIOTHI (MU
TeTpaaleraTa CBUHIA) oOpa3yeT Toipko oauH mnpoaykT C;HiO,. DTo mnocienHee BelecTBO
pearupyer c JUHUTPOPEHWITHIPA3UHOM,

a ipu okucienuu naet seuectso C3H4O4, 1erko tepstoniee yriaekuciblii ra3 Ipyu HarpeBaHUM.

8. Ompenenure cTeneHb OKUCIEHHWS aToOMa yIJEpojAa B CIEAYIOMINX COEIUHEHHSX: METaH,
XJI0poOpM, YKCYCHBIH ajbJeTH/, HUTPOMETaH, YKCyCHasi KUCloTa, OeH3011, OSH30iHas KHCIOTa,
THO(EHOI, HUTPOOEH301IT.

9. VYpaBusiiTe cneayrolme  OKHCIUTENIbHO-BOCCTAHOBHUTEIbHBIE  PEAKIUU  METOJOM
AJIEKTPOHHOTO OanaHca:



69
a) CH3CH=CHCH,CH,CH;3 *KMnO4 +H,0 —> ........

6) CH;CH=CHC;H;7 + KMnO,; +H,S0; ——> ===

B) CeHsC,Hs + KMnO, +H,SOy4 —_—

m) C3Hgy +KMnOy —> C;6H33COOK + CoH9COOK + (COOK), + CO2*MnO,+ KOHH,;0

¢) C4HyOH +K,Cr,0, +H,S04 ——> C3H,CHO + woeeeee

K) NO,
+ (NHy)sS + HyO0 —>  (NHy)S0;3 + e
NO,
CH;3 COOH
3) +KMnOy +H,80, © +K;S04 +CO, MnSO,+ H,0
H(CHz), COOH

10. VYkaxuTe NpeUMMYyLIECTBEHHOE HAIpPaBICHUE PEAKIMHU OKHCIEHUS KETOHOB, HMEIOIIUX
pPa3IUYHOE CTPOCHHUE:

CH;

|
a) CH;3(CH;);COCH,CH;3; B) H3C—(|j— ﬁj—CHg,

6 CHy—CH—C—CH; CH;0

CH; O r) H3C—(|3H— (li—C(CH3)3
CH; O

11. Kakue coenunenus oopa3yroTcs pU OKUCICHUH CIIUPTOB: OEH3UIOBOTO U LUKJIOreKCcaHoua?
Harnmmumre ypaBHEHUS peakui.

12. Ilpy OKHUCIIEHMM [BYXaTOMHOI'O CIHMpTa IIOJYyY€Hbl TPUMETWIYKCyCHas KHCIOTa W
METHJIN30IPONMWIKeTOH. Hanumure cTpykTypHYI0 GopMyJly CriupTa.

13. OxucrneHneM KakuxX CIUPTOB MOXKHO MOJTYYHUTh CIEAYIOIIUE COCTUHEHUS: a) ITUI-mpent-
OyTrikeToH; 0) 3,3-AMMeTHIIOyTaHasIb; B) alleTOHUJIAIICTOH?

14. B ueM CXOICTBO U pa3Nnyre OKUCIUTENEH MepOKCHIa CBUHIIA U TeTpaaleTata CBUHIA?

15. Pacnosoxxure NOPUBCACHHBLIC HWXE YIIJICBOAOPOALI B MOPAAKEC JICTKOCTU OKHCJICHUA

KHCIIOPOJIOM B MIPUCYTCTBUHU KaTajau3aTopa: HadTanuH, OEH30I1, aHTpalleH, IIeHTalleH, (eHaHTPEH.

16. Pacnonoxxure cieayroniye COCIUHEHUS] B TMOPSAKE JIETKOCTH OKHUCIICHHS, TOJ0EpUTe IS
KQXKIOT0 COCAMHEHUS OKHCIUTENb: METAaHOJ, OCH3WJIOBBIA CIUPT, aJUIMIOBBIA CIUPT, (EHON, U30-
MIPOIIAHOJ, mpem-0yTaHoIL.

17. HopMmanbHblii noTeHIUan peaokc-cucreMbl E° 1,2-6ensoxunona pasen 0,79 B; 1,4-
o6enzoxunona — 0,70 B; 1,2-nadproxunona — 0,56 B;, 1,4-nadroxunona — 0,47 B. Kakoit n3 xuHOHOB
sBJIsIeTCs 00J1ee CUIIbHBIM OKUCIUTEIEM?
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Cunmemuueckuui npakmuxym. Cunmes OEH30UHOU KUCIOMbL, AOUNUHOBOL KUCTIOMbL, N-DEH30XUHOHA

Tema 15. MoHokap0OOHOBBIE KMCJIOTHI U X (PYHKIMOHAJIbHbIE IPOU3BOIHbIE

Omuem no nabopamopHoii  pabome 6 «Monokapbonosvie Kuciomvl U uUx QYHKYUOHATbHBIE
nPoU3B00HbIE»

Cunmemuueckuii npakmuxKym. Cunmes amuaayemama, auemanuﬂu()a

Konnoxeuym 3 «Peakyuu KapOOKCUTbHBIX NPOU3BOOHBIX)

1. B 4em cxoacTBO M pa3iMyMe B CTPOCHUU M XUMHUYECKOM MOBEICHHH CIICTYHOLIHX
COCHHHGHHﬁZ IpornaHajib, HOpoIIaHoBasA KHUCJIO0TA, alCTOH, XﬂOpaHFHI[pHI[HpOHaHOBOﬁ KHCJIOTHI,
STUIIPOIIMOHAT, AaMUATIPOIIAHOBOUN KUCIIOTHI?

2. B uem CXOACTBO W pa3jiniyue B CTPOCHHU U XHUMHUYCCKUX CBOHMCTBax (S (571474:0)11175,€
COCIMHEHUI: MpOIaHoBas KHUCIOTa, MypaBbUHAs KHCIIOTa, MOJOYHAs KHUCJIOTa, SHTapHAas KUCJIOTa,
alleTOyKCyCHasl KucinoTa. [lokakute OCHOBHBIE peaKIiu

3. Kakue peakuum xapakTepHsl Ui (EHOJIOB B OTIMYHUE OT CITUPTOB.

4. CpaBHHUTE peakIMOHHYIO0 crnocoOHOCTh mo OH rpynme crneayrommx CoeIMHEHHM:
NPOMAHOJ, T-Kpe30J, OEH3WIOBBIA CHHUPT, MPOMAHOBas KHUCIOTa, OEH30iHas KUCIOTa, I-
HUTPOOEH30MHasl KUCII0Ta, TaulepuH. [lokaxkuTe peakiuy 1 MEXaHU3MBbI.

3aoanus K KOLNOKEUYMY:

1. TImoxo TOATOTOBJCHHBIA XHMHK, JKeJlasg TOJYy4YUTh OTWIOBBIA 3pup  3-meTwi-3-
TUAPOKCUIICHTAHOBOM KUCIIOTHI, TIOJICHCTBOBAJ HA alleTOYKCYCHBIN 2(pup peakTuBoM [ puHbspa
(atunmarnuitopomusiom). Ilomuta »HepruuHass peakuuss € pa3orpeBOM U BbIJIEICHHEM
My3bIPHKOB Ta3a. OqHako, mocie 00pabOTKH PEaKIMOHHON Macchl BOJOW OH BBIACIUI BMECTO
O’KMJ]aeMOr0 MPOJYKTa UCXOJHBIM aleToykcycHbI a¢up. Hanmummure, kakylo peakuio XoTenl
MIPOBECTU XUMUK U KaKasi peakiis peaibHO MpoIIia.

2. OOBsicHUTE W3MEHEHUS KOHCTAHT JMCCOLMAIUA MAJIEMHOBOW (1Mc-) M (hyMapoBOM (TpaHc-)
KHUCJIOT HA OCHOBE KOH(PUTYpaLlUU ITHX COSTUHEHHIA

Koncranra MasierHoBast KHCIIOTA dymapoBast KMCII0Ta
JUCCOLMALN
ITo nepBoii cTyneHu 1,2 X102 1%x107
ITo BTOpPO# CTyNEHH 3 x107 3x107
3. Onruuecku aktuBHbIA uucThii S(+) CH;CHBr-n-CeHpsumeer [o]p” = 36,0°. Yactuuno

paleMU3MPOBAHHBIN 00pasell UMEET ylelabHoe Bpamende +30°, KOTOpbI pearupyer c
pa30aBIEHHBIM BOJHBIM PacTBOPOM T'Mipokcuaa HaTpus ¢ oOpasoBanueM R(-)CH;CHOH-n-
CeHi; ([a]p® = - 5,97°), ube ynenbHOe BpameHme cocTtaBiser — 10,3°, ecnmu OH gBIgeTCS
ONTHYECKH 4YMCThIM. HamucaTe ypaBHeHHMs mnpoTekarome peakuuu. Beruucnoute %
ONTUYECKON YUCTOTHI PEareHTOB U MPOAYKTOB. Berumciute % paneMusanud U HHBEPCHUHU.
Boeruucnure % ataku ¢ GppoHTa U ThUIA.

4. 0,5 r xolmecTeprHa IOKa3bIBaeT Habmomxaemoe Bpamenue - 0,76° mpu pactsopenuu B 20 Mi
xjopoopMa W TpHU TOMEIIEHHWH TMOJyYEHHOrO0 pacTBOpa B KIOBETYy UIMHOM B 1 1wm.
Omnpenenure yaeabHOE BpallleHue[ o] XoJeCTepruHa B YKa3aHHBIX BBIIIE YCIOBUSX.
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5. Ilpm HarpeBaHUM ONTHYECKHM AKTUBHOM METWIATWIYKCYCHOM KHCIOTBI €€ OINTHYecKas
AaKTUBHOCTH MEJUIEHHO ucue3aeT. Kak 00bsSCHUTD 3TO siBIeHUE?

6. Kakue xoHdopmamuu BO3MOXKHBI s TpaHC-1,2-IIUKIOTeKCaHAUKAPOOHOBOM KHUCIOTHI?
N3o6pa3ure ux. Kakas u3 Hux sBiseTcs 0oyiee ycToiMunBoii?

7. OObBsACHUTE H3MEHEHHE KHCIOTHBIX CBOHCTB B OpTO-, Mapa- U METa-METOKCHOEH30MHBIX
kucnotax (pKa pasusl 4,09; 4,47; 4,09 COOTBETCTBEHHO).

8. OObBsiICHUTE HM3MEHEHHE KHCIOTHBIX CBOICTB 3aMELICHHBIX apOMaTHYECHKX KapOOHOBBIX

KHCIIOT:
Kucnora pKa
CEH ECOOH 4,20
D-F-GEHLQODH 3,27
m-F-C,H,COOH 3.87
n-F-C_H,COOH 4,14

0-CI-CH,COOH | 2.g5
n-CI-CH,COOH | 343
M-CFC,H,COOH  |3.0g
0-Br-CH,COOH |25
M-Br-C;H,COOH | 3¢
nBr-CH,COOH |39

Tema 16. Peaknunu KoHaeHcanuu
Pazbop xonkpemnvix cumyayuii:

1. AnpponbHass M KpOTOHOBAas KOHAEHCALUs ajbJETUNOB U KETOHOB B ILEJIOYHOHW CpEXE;
MEXaHHU3M peaKlUH; METWIECHOBas M KapOOHWIbHAs KOMIIOHEHTbl. CBSI3b MEXIy CTPYKTYpoOil
KapOOHUJIBHBIX COEJMHEHUH U PEaKIIMOHHOMN CIOCOOHOCTHI0. CMelIaHHash KOHCHCALUS allbJETHIOB U
KETOHOB.

2. KonneHcanus apoMaTH4eCKUX allbJETHI0B C aTu(paTHUeCKUMU aJIbJIeTHAaMHU M KETOHAMH B
IIPUCYTCTBUH BOJHBIX pacTBOPOB Ienoueil (konaeHcanus Kisitzena-1lImuara).

3. KonpeHcamuss apoMaTH4ecKUX albJeTWiOB C aHTUAPUAAMH KapOOHOBBIX KHCIOT B
pucyTCTBUM ocHOBaHuUi (peakuus [lepkuna). Katanusaropsl. KonaeHcanus anpaeruioB 1 KETOHOB €
TUKapOOHOBBIMM ~ KUCIIOTaMH ¥ HMX TPOU3BOAHBIMH B TPUCYTCTBHUM OCHOBaHMU (peakius
Kuesenarens). CpaBHenue peakuuii KneBenarens ¢ peakuueit [lepkuna.

4. Peaknuu KOHJEHCAlMM CIOXHBIX 3¢upoB (konaeHcauus Kusiizena). Buytpu- u
MeXMOJIeKyIIpHble KoHAeHcanuuu. Peakuus [{ukmana. Konnencamus cioxHbIX 3QUpoB MEXIY COOO0M;
CHHTE3 aleToyKcycHoro 3¢gupa. CTpoeHHE aleTOyKCyCHOro 3(pupa, KETO-€HOJIbHAas TayTOMepus,
(bakTOopbl, ONpeneNdoue CTa0WIN3alu eHoJIbHON (GopMbl. KeToHHOE M KHMCIOTHOE paclieniieHue
alleTOYKCYyCHOTO 3(hupa 1 ero NpuMeHEHHE B OPraHUUECKOM CHUHTE3E.

5. KonpaeHcanusi CIOXHBIX 3(UPOB C KETOHaMHU (TOJNydyeHHE [-TUKETOHOB), C IPYTUMH
BELIECTBAMM, COJIEPKALIUMH MOABMKHBIE aTOMBbI BOJIOpoAa (HUTpuiIaMu) U T. 1. CUHTE3bl HA OCHOBE
MaJIOHOBOTO U alleTOYKCYCHOTro 3¢upoB. beH30MHOBasi KOHIEH AU,

6. Pacnonoxxure KOHACHCUPYIOIINUE arc¢HTbl OCHOBHOI'O XapaKTEpa B PAA IO YBCIHWYCHUIO HUX
AKTUBHOCTH.
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CH. i

a)C,HONa b)NaNH, c)NaH d)CH,;C-OK e) Ph-CNa
i

(lin Ph

7. Kakume wu3 TmpuUBEIEHHBIX HIKE KapOOHWIBHBIX COEIUHEHHM He TMOJBEprarTcs
CaMOKOHJICHCALUU:

p o o oo
a) H,C— b) H;C-CH-«"  ¢) CH;-CH-CH,—{_  d) CHsC —¢/
H CH, H CH, i &H. H

o k!
o

8. Kakume karanm3aTopsl OCHOBHOTO XapakTepa HENb3s HCIIOIh30BaTh B CIOKHOA(UPHOU
KoHaeHcannu Kianzeuna:

CH,

|
a) C;HsONa b) CH;-C-OK c)NaNH, d)NaOH e)NaH f)NH; g)CH;NH,
|

CH,

9. Paccmorpure MexaHuU3M  clokHOA(UpHOW  KoHmeHcammu ~Kisifzena. Ilouemy B
CII0KHOA(MPHBIX KOH/ICHCALUSAX HEJIb3sl UCIOJIb30BaTh B KAUECTBE KaTaJIM3aTOPOB BOJHBIE PACTBOPHI
menodei, aMMHuaK, aMUHBI?

10. PaccmorpuTe MeXaHU3M AaIMJIONHOBOM KOHJEHCAIMM CIOXHBIX 3¢GupoB. MoxHO 11
MCIIONIb30BATh JJIsl IPOBEJACHUSI 3TOM KOHJEHCAIIMM KOMMEPUECKH JOCTYITHBIE CIOKHbBIE dPHUPHI?

11. Ha mnpumepe audTHUIAOUIIUHATA PACCMOTPUTE MEXAHU3M  BHYTPUMOJIEKYJISIHOU
cnoxHod(upHON KoHAeHcanuu J(ukmana. HazoBuTe 00pasyromuiics IpoayKT.

12. Tlouemy Ui IpoBeIeHUs CII0KHOA(UPHON KOHIEHCAIIUH STUJIAIleTaTa MOKHO HCIIOJIb30BaTh
OTOKCHJl HATpHUs WM aMUj HATpus, a I KOHJCHCAIIMHM STWIM300yTHpaTa NPUXOIUTCS OpaTh
TpUhECHUIMETHITHATPUNA?

13. Ilpm KOHIEHCALMU AIBJCTHUAOB C METHJIAIKWIKETOHAMH O0pa3yroTcs JBa MNPOAYKTa
peaxum, Harpumep:

4, CHsCO—CH=CHCH;

CH;CH,COCH; + CH3;CHO —

L» CH3CO_(|:=CHCH3
CH;

Kak M0>XHO TTpeuMyIIIeCTBEHHO HAMPABUTh PEAKITHIO: 10 Ty TH (&) miH (6)?

14. Kak mosy4uTh anieTOHIIaBeNIeBhIN 3up, KAKUMU CBOMCTBAMH OH 00JIaaeT?

15. Uro mnomyuuTcs mpu TNpoBeACHMU KoHAeHcanuu KusiizeHa ¢ HuXe yKa3aHHBIMHU
COEIMHEHUSAMH (HAIUIINTE PEaKIUM):

a) METHJIOBBIN 3huUp P-hEeHUIITPOITHOHOBON KUCIOTHI;

0) STUIIOBBIM (PP M30MACISIHON KUCIIOTHI;

B) METUJIOBBIN AGUp 3-METUIITNEHTaJUOHOBOM KUCIIOTHI;
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,CH,CH,COOCH3
) S (BHYTpHMOJIeKYJISIPHAS] KOHIEeHCALIS )
CH,CH,COOCH;3;
CH,COOCH;
1) (BHYTpPHMO/IEKYJISIPHAsi KOHAEHCALHA)
CH,COOCH3

€) STUJIOBKIN d(hUp aTUMTUHOBON KUCIOTHI (BHYTPUMOJIEKYJISIpHAS KOHACHCAIINS).

16. Ha ocHoBe arneToykcycHoOro 3¢upa MOJyduTe YKa3aHHbIE HUKE KETOHBI M KHUCIOTHI; T€ XK€
KHUCJIOTHI TMOTYYHUTE, UCXOS U3 MAIIOHOBOTO dupa:

a) 2-TIeHTaHOH, 2,4-TIEHTaINOH, 4-OKCONIEHTAHOBYIO KHUCIIOTY;

0) 4-MeTHI-2-TIEHTaHOH, METUIT-8MOp -0y TUIIKETOH, OL-METUJIBAJIEPUAHOBYIO KUCIIOTY;

B) 2,7-OKTaJMOH, STUIOYTUIKETOH, TIIyTAPOBYIO KUCIIOTY.

17. KakoBO OCHOBHOE HalpaBJICHHUE CIEAYIONINX PEaKIIMiA:

a) C¢HsCH.CN + C;HyCHO— (8 nmpucyrctBun CH;ONa);

6) CH,=CHCOCH; + CH»(COOC;Hs),— (B mpucytctBun CH;ONa);

B) C;HsNO, + CH3;CHO— (B mpucytctBun NaOH).

17. Ha auaTUNOBBIN 3pUp aguNMHOBON KHCIOTHI MOCIEIOBATENBHO IEHCTBOBAIU ATOKCHIOM
HATpHs, METAUTMUYECKUM HATPUEM, METHIHOAWAOM. YacTh MOITYyYEHHOTO TMPOAYKTa TOJBEPTIN
KHCJIOTHOMY PacUICIUIEHHIO, a YaCTh — KETOHHOMY paciuieriennto. Hanummure cxembl peakiuii.

18. Yrto mnpownsoimer mnpu ACHUCTBUM pacTBOpa OSTOKCHIA HATpUs Ha OSTHUIM30BAJIEpaT;
M30MPONWINPONUOHAT, ATWIN300yTUPAT, W30MACIsSHbIM anpaerua, OeHzampaerun? Hamucath
YPaBHEHUS PEaKIIU.

19. B ueM 0COOEHHOCTh ajbJ0JBHO-KPOTOHOBOM KOHACHCAMKM O€H3albAeTHAa W
areTanabAeTH/Ia; MKy MOJIEKyJIaMu alleTaibaeruaa’?

20. HanumuTre peakiuio albJ0JbHO-KPOTOHOBOM KOHJeHcammu: a) GopMmanmpieruia Hu
METHUJIDTHIIKETOHA; 0) n-OpoMOeH3aIbAeTH A U alleTOHA.

Cunmemuyeckuil npaxmuxym.: Cunmes ghenongpmaneuna, benzanbanuiuna

Tema 17. YrieBoabl
Omuem no nabopamopnoii pabome 7 « Yeneeo0b1»

Tecmosvie 3a0anus:

1. CKOIBKO CTEPEON30MEPOB MOKET OBITh JIJIST aTbJOTEIITO3bI

a) 16;b) 8;¢) 0; d) 32?

2. Kakoii caxap sngercs CS-anumepom D-amno3sl

a) D-pu6o3a; b) L-tannosa; ¢) L-ammo3a?

3. D-I'mrok03a uMeeT cucTeMaTH4eckoe Ha3BaHuUe:

a) (2S,3R,4S,55)-2,3,4,5,6-n1eHTaru ApOKCUT €KCaHab; b) (2R,3S,4R,5R)-2,3,4,5,6-
neHTaruapokcurekcanans; ¢) (2R,3R,4S,55)-2,3,4,5,6-neHTaruipOKCUreKCaHab.

4.Kakoii caxap siBistercst C-3-anumepom D-¢ppykTo3sl:
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OH OH OH
) — 0 %::.O \«;O
a) HO-—(}—-OH b) HOWE-—OH c) HO-_%.....OH
Ho—E HO-"> HC}-—<.>
HO HO HO

5. HazoBuTte anpaorekcosy kpome D-Tir0K03bI, KOTOpasi OKUCISETCS B D-TIIFOKapOBYIO KUCIIOTY
MOJT IEHCTBHEM a30THOM KHCJIOTHI:

a) L-rynosa; b) D-anno3sa; c) D-tanno3sa; d) L-ranakrosa.

6. Kakas u3 cTpyKTypHBIX ()OPMYIT OTMUCHIBAET TETPO3Y:

CH,OH
OH. OH OH OH
g /,O?H , I/O\I o \O\J " /‘O“}I
OHCH OHOH OH OH OH
Tema 18

Peakuum BoccTaHOBJIEHUS
Paz6op xonkpemnvix cumyayuii:

1. BoccraHOBIEHHE COEIMHEHUN IO KpPATHBIM YIJIEPOA-YIJIEPOAHBIM CBSI3IM JEHCTBUEM
MOJIMCTOBOJOPOJTHOM KHCJIOTBHI, HATPUEM B CIHUPTE, HATPUEM B KUJAKOM aMMMAKe, amallbraMamu
METaJIOB.

2. BoccraHoBneHue CniupToB J10 YIJIEBOAOPO/IOB.

3. BoccranoBnenue kapOOHWIIBHOIM TPYMIBI B albleruiax M KeToHax. BoccraHoBiieHHE IO
KnemmeHnceny. BoccranoBienue xkapOOHMIIBHOM IpynImbl HATPUEM B CHOUPTE, HATPUEM U BJIA’KHBIM
5¢upoM, IMHKOM U MIENOYbI0, KOMIUIEKCHBIMU TUApUAAMH  MeTaioB. OKHCIUTENbHO-
BOCCTAHOBUTEIIBHBIE PEaKIUM KapOOHWIBHBIX coeawHeHnid. Peakmmst Meepseiina-Ilormopda,
Kannunapo, Pogronosa, Tumienko.

4. BoccraHoBiieHHEe KapOOHOBBIX KHCIIOT M HMX HPOHM3BOIHBIX. BoccTaHOBieHHE KapOOHOBBIX
KHUCJIOT U WX MPOU3BOIHBIX A0 anblaerunoB. Cyxas MeperoHka coieil kapOOHOBBIX KHUCIOT. Meton
Pozenmynna. BoccranoBieHrne kapOOHOBBIX KUCIIOT U UX MPOU3BOJHBIX 10 cnupToB. Peakuus Byso-
bnana.

5. BoccTaHOBIIEHHE a30T- U CEPOCOAEPKAIIMNX COCTUHEHU M.

6. Kak ocyiecTBUTh cleayronfe NpeBpaleHus:

» O oo O— GrenD)
(o]

Il
o
1

%) I — @—ﬁwmcuz%“:
o o)
B) I — @?H*Cﬂ= cmg@
OH OH

n @CECH —_ @—CH=CH2

I

1) n E—— @CZHS
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H

e) n —>

C;Hs

#®)  CH;CH=CHCHO —>  n-C,H,OH
I

3) 11 —> #-GH;CHO

7. MOXHO I BapbuUpOBaTh IIOCJIEI0BATEILHOCT BOCCTAHOBICHUS KpaTHBIX CBA3CH W
(GYHKIIMOHAIBHBIX TPYII B CIEAYIOMINUX COSAMHEHUSX:

QCH=CH—CHO @CH=CH—COOH
QCOCHO COOC;Hs

00C,H;s

Kakumu MeTonaMu Hy’KHO JUIsl 3TOTO BOCIIOJIb30BATHCA?
8. Hamncatp ypaBHEHUs peakni:

H,SO D E
2 6yT"mHMgA£,B:C Zn/Hg
C F

AI(OC,H. CH;CO),0
0) KOPHYHBII AJIb/IeTHJE (OC 5)3~ A (CH;CO), B P b(CH3C90)4 C KOH

D
H,0
B) ¢denoa E— uumoreKcaHon—3>HNO A CZHSO,HB CZHSO,N"‘ P
H,S04
) MeTHITHWIKETOH LiAlH, »> A HBr o I;/)lg 'C}@, D HZO, E
3¢ up

Cunmemuueckuii NpAaAKmuKym. Cunmes AHUIUHA, nuHaKOH-eudpama
Tema 19. BupyHKIHOHATIbHBbIC KAPOOHOBBIE KUCJIO0THI. ONTHYECKAs1 H30MepHs.

Omuem no nabopamopmoii pabome 8 «bughynkyuonanvhvie KapooHogwvle KUCIOMbLY
Koumponvnas paboma 3 «Kuciopoocooepocawue coeounenus. Yeneso0o1»
Bapuanr 1
1. W3 nponmumoHOBOro anbjAeruaa MONy4YUTe 3-TUIPOKCHU-2-METWINEHTAHOBYIO KHUCIOTY U
nojiecTByiTe Ha He€ ykcycHbIM aHruapuiom HCI.
2. U3 aneroykcycHoro 3¢gupa noixyduTb JUITUIKETOH, 2,4-TUMETUINIEHTaHOBYIO KUCIIOTY.
3. U3 masnionoBoTrO0 3dupa noayduts 2,3-TUMETINCHTAHOBYIO KUCIIOTY.
4. Kak XMMUYECKUM IyTEM MOXHO Pa3IUYUTh alleTOYKCYCHYIO M MUPOBHUHOTPAJHYIO KUCIOTHI U
aIeTOH.
5. Iloka3aTh Bce BUABI IPOCTPAHCTBEHHON M30MEPHUU HA TIPUMEPE TalaKTO3bI.
6. IIpu OKuCIIEHUM KUCIIOPOJCOJIEpKAILEro COeUHEeHUsT Maccoi 5,75 r oOpa3oBanack KHCIOTa, MpU
C)KMTFAaHUM KOTOPOM IMOJIy4MJICS YIJIEKUCIBIA a3 IOIVIOMICHHBI pacTBOPOM THIPOKCHIA Kallus
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obvemom 80 M u IOTHOCTHIO 1,25 r/mit (MaccoBas nons 0,28). OnpenenuTh, KaKoe BEHIIECTBO ObLIO
B3SITO JIJIsl OKUCJIEHUSI U MACCY KUCIIOTBHI.

Bapuanr 2
1. U3 sTmianeraTa noxy4uTh SHTAPHYIO KMCIOTY U MOABEPTHYTh €€ HarpeBaHMUIo.
2. U3 aneroykcycHoro a¢gupa noiayduTb XJIOPITUIITUIKETOH, 2,3,4-TpUMETUIINEHTaHOBYIO KUCIIOTY.
3. U3 manonoBoro »¢upa noayduts 2,3,3-TpUAMETIIIOYTAaHAHNOBYIO KHUCTIOTY.
4. Kak XMUMHYECKUM MyTEeM Pa3IUYUTh MAJOHOBBIN 3(Hp, STUINPONAHAT, STUIICAIULINIIAT.
5. IToka3aTh Bce BUABI IPOCTPAHCTBEHHOW U30MEPHH HA IPUMEPE alIbTPO3bI.
6. I1oTHOCTH TIAPOB OJTHOOCHOBHOW KapOOHOBOW KHCIIOTHI 1O Bojopoay paBHa 37. Kakoit oObem
pactopa ruapokcuaa kanus ¢ maccoBoit noneit KOH 20% u mnotHoctsio 1.20 r/min notpedyetes ans
HEUTpaJIu3alMu 3TOU KUCIOTHI Maccou 22,2 r. Yto 310 3a Kucnora?

Bapuant 3
1. N3 yKCcycHOTO amnpAeruja TOJNYYUTh BHUHHYIO KHCIOTY, ONPEACHUTh €€ KOHQUTYpaIluu
(OTHOCHUTENBHYIO U aOCOTIOTHYIO).
2. W3 ameroykcycHoro »3¢upa MOJYyYUTh STUIU3ONPONMIKETOH U 3,3-TUMETHUIINIEHTAaHINOBYIO
KUCJIOTY.
3. U3 manonoBoTO 2drpa MoJyduTh 3-3THIINEHTAHOBYIO KUCIIOTY.
4. Kak XMUMHYECKHM ITyTE€M pa3IMuUTh JAWAITHIOBBIN, ATHIMPONHUOHOBBIA 3(PHI, ITUIOBBIA dhUP
riiepyHa (TOJIHbIN)?
5. IToka3aTh Bce BUABI IPOCTPAHCTBEHHOW M30MEPHUH HA IPUMEPE T'yJI03bI.
6. Ha peakuuio MIETOYHOTO THIPOIN3a METHIOBOro 3(dupa mpeAenbHON OAHOOCHOBHOM KHCIIOTHI
maccod 27,54 r 3arparmnu 50 Mu pacTBOpa T'MIpPOKCHIA HATpus ¢ MaccoBo nponed 18% wu
wioTHOCThI0 1,20 /M1, OmpenenuTbs CTPOGHUE KHCIOTBI M CKOJIBKO MOTpedyeTcs BO3AyXa s
MOJTHOTO CYKUTAHUS TAKoTo ke odpasua r¢upa?

Bapuanr 4
l. Hanummre cxeMy MOJy4eHHs] U3 YKCYCHOTO albJErua aleTOYKCYCHOM KHMCIIOTBI M IOJAEHCTBYUTE
Ha Heé: NaOH (koni.); CH;OH; NaHSO:s.
2. U3 antetoykcycHoro 3¢upa moixyduTh STUWISHTAPHYIO KUCIOTY; STHIPONUIKETOH.
3. U3 manonoBoOTO 3Hpa NOJyIUTh 2-METUIMAIOHOBYIO KHCIIOTY.
4. Kak XMMUYECKHM ITyTeM MOXHO Pa3IMYUTh MOJIOYHYIO, (yMapoOBYIO, alleTOYKCYCHYIO KUCIIOTbI?
5. ITokazaTe Bce BUABI IPOCTPAHCTBEHHOW N30MEPHUM HA IpUMepe L-TIIFoKO3Bl.
6. /[Ba BemecTBa UMEIOT OJUH U TOT K€ cocTaB U coaepxkar 54,55% yrnepona, 9,09% Bomopona u
kucaopol. I1lnoTHOCTE apoOB OJHOrO U3 HUX IO BO3AYXy paBHa 1517, MIOTHOCTH MapoB IPyroro Io
a3oTy paBHa 3,143. Hanucatb cTpyKTypHBIE (hOpPMYJIIBI BEIIECTB.

Bapuanr S
1. Y3 sTuneHa mojyuyuTe NUPOBHUHOTPAJHYK KHMCIOTY W IOAEHUCTBYHTE HAa HEE: TMIAPOKCIAMHHOM,
TUAPOKapOOHATOM HATPUS; TUAPOCYIb(MUTOM HATPUSL.
2. U3 aneroykcycHoro 3¢upa noxydure s0JI04HYI0 KUCIOTY UITUIM30MPONUIKETOH.
3. U3 manonoBOTO 3Mpa MoJyduTh BUHHYIO KUCTIOTY.
4. Kak XUMHYECKHM TIyTeM MOYKHO Pa3JIMUUTh aKpPUIOBYIO, OCH30MHYIO ¥ CAIUIIHIIOBYIO KHCIIOTHI?
5. IToxa3aTp Bce BUABI IPOCTPAHCTBEHHOW U30MEPHUH HA TpUMEpPE (PPYKTO3BI.
6. Jlns HeWTpanu3auyu CMECHU MPOTAaHOJIa U TPOMaHOBOM KHCIOTHI HeoOxoaumo 104 10,5 M pacTtBopa
NaHCO; (p=1,04 r/mi). BeraenuBiuuiicst mpu 3ToM ra3 3aHuMmaet B 18 pa3 MeHbIINi 00bEM, UeM TOT
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K€ ras, o6pa3y}0u11/1171051 IIPpU TOJIHOM CT'OpPAaHUH TAKOTI'O KC KOJIMYCCTBA HCXOTHOM CMECH. OHpeHeHI/ITB
MAacCOBBI€ JOJIM BEIIECTB B UCXOIHOM CMECH.

Bapuanr 6
1. 13 O6yTaHona MoMy4nuTh BUHHYIO KUcIoTy 1 noaeiictBoBarh H He€ HC1, PC1s, NaHCO:;.
2. U3 aneroykcycHoro 3¢upa noixyduTb METUI-BTOP-OY TUIIKETOH; 2,2-AU3TUITEKCAaHINOBYIO KHCIIOTY.
3. VI3 MaJIOHOBOM KHCTIOTHI OJIYYUTh U30MACIISIHYIO KHCIIOTY.
4. KakuMy XMMUYECKMMHU PeaKUsIMH MOXHO pa3IM4YUTh SI0JOYHYIO, IMPOBUHOIPAJHYIO U SIHTApPHYIO
KHCJIOTBI?
5. ITokazaTp Bce MPOCTPAHCTBEHHBIE U30MEPHI HAa TpUMepe L-ranakTossl.
6. Ilpu B3aumonelictBuM pactBopa maccod 59,2 T ¢ MaccoBOM J0Jied OJHOOCHOBHOW MNpENeIbHOU
Kkucnotel 25% ¢ u30bitkoM Na,CO; obpazoBaiicss raz odbemom 2,24 1. Omnpenenuts Gopmyity
KHCJIOTHI.

Bapuanr 7
1. Y3 mponanais HOJY4YUTh TNIyTAPOBYIO KUCJIOTY M IOJBEPrHYTh €€ HArpeBaHUI0 U JACHCTBUIO
aMMHuakKa.
2. U3 anetoykcyCHOM KHCJIOTHI TMOJYYUTb JU-8MOp-OyTUIKETOH U 2,2-THUATHIPONAHANOBYIO
KUCJIOTY.
3. U3 masnionoBoOTO 3dHpa MoJydnuTh 2-METHISTHPATHYIO KUCIIOTY.
4. Kak MOXHO XUMHUYECKUM IIyTeM pa3IMdUTh IUMETHIKETOH, [-CKCOOYyTaHOBYIO KHCIOTY U
MOJIOYHYIO KHACJIOTY?
5. ITokxazaTp Bce BUABI IPOCTPAHCTBEHHOW N30MEPUH HA IPUMEPE UII03BI.
6. [Ipu HarpeBaHUM CMeCH MYpPaBbUHOW M YKCYCHOM KUCJIOT Maccoil 13,6 T ¢ M30BITKOM 3TaHONa B
NPUCYTCTBUHM KOHIIEHTPUPOBAHHON CEPHOM KHMJICOTHI MOJIYYYHIIM CMECh CIOXHBIX JKI(UPOB Maccoi
20, 6 T. OIPEEIUTh MAaCCOBBIE 10JIM KUCIIOT B UCXOAHON CMECH.

Bapuanr 8
1. U3 aTrIieHa NOMy4YuTh TIIMOKCUIIOBYIO KUCIIOTY U HalMcaTh JUIsd He€ peaklMy ¢ THIPOKCUIAMUHOM U
STaHOJIOM.
2. U3 aneroykcMycHOro 3¢upa Moixy4duTh: a) METHIITHIKETOH; 0) 4-OKCOIEHTaHOBYIO KUCIIOTY.
3. U3 aonoBoro a¢upa noayduts 2,3-TUMETHITEKCAaHINOBYIO KUCIIOTY.
4. KakumMy XUMHUYECKUMH PEAKLUUSAMH MOXHO DPA3JIMYUTh (POPMUIIYKCYCHYIO, MUPOBUHOIPAJHYIO U
CAJIMIMIIOBYIO KUCIIOTHI?
5. Iloka3atk Bce BU/bI IPOCTPAHCTBEHHON M30MEPUHU Ha IIPUMEpPE aJJIO3bI.
6. K BogHOMY pacTtBOpy Maccoid 4 I HEU3BECTHOTO aybJeruja ¢ MaccoBoi noneit 0,22 npununu
U30BITOK aMMHMA4YHOTO pacTBOpa OKCHaa cepeOpa, Mpu 3TOM obOpa3oBajics ocajok maccoil 4,32 r.
Onpenenuts HopMyTy HCXOIHOTO COCTUHEHUSI.

Bapuanrt 9
1. Harmmwure peakuuu cI0XHOA(PUPHOU KOHICHCALUH TS STHIIIPONIHOHATa U 3THiIhopMuara.
2. U3 aneroykcycHoro 3¢upa noiayduTb 3-MeTUJI-2-IIEHTAaHOH, aJUITUHOBYIO KHCIIOTY.
3. U3 manonoBoro0 2dupa NoayduTh 2,3-TMMETUITEKCAHOBYIO KHCIIOTY.
4. Kak XUMHUYECKHM TIyTeM MOXXHO Pa3JIMUUTh: dTUJIAIETAT, alleTOYKCYCHBIM M MaJIOHOBBIHN 3(pupbI?
5. Iloka3zaTp Bce BH/IbI IPOCTPAHCTBEHHON M30MEPUH HAa IPUMEPE TaI03bl.
6. Ilpum cxuranum ampraeruga Maccod 0,975 r© oOpa3oBaics AMOKCHI YyTIiaepoJa, KOTOPBIHA
popearupoBai ¢ pacTBOPOM T'MApPOKCHIa HaTpus oobeMoM 16,4 mMa u maccoBoit noneit 20% (p=1,22
r/mi) ¢ oOpa3oBaHueM cpeaHei conu. Onpenenute GopMyiy anbaeruaa.
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Bapuant 10
1. I3 macistHOM KHMCIIOTHI MOJYYHUTh 3-OKCHUMACIISIHYIO KUCIOTYy U nojerctByite Ha Heé HCI (ra3),
PCl1s, NaOH.
2. U3 aneroykcycHoro 3¢upa noiay4urs: a) 2,4-neHTaiauoH; 0) 2,3-1uMeTun0yTaHIMOBYIO KUCIIOTY.
3. I3 manonoBoro 3¢upa noixy4durs 2,2-1MMeTUI0yTaHOBYIO KHCIIOTY.
4. KakuMM XHMUYECKUMH pPEaKIUsIMU MOXXHO pa3IMuuTh MYpPaBbHHYIO, MHPOBHUHOTPAIAHYIO U
MaJIOHOBYIO KHUCJIOTHI?
5. IToka3aTh Bce BUABI IPOCTPAHCTBEHHOW U30MEPHUH Ha TPUMEPE pUOO3bI.
6. MeTtaHoI ¥ 3TaHOJ HaxosATcs B cmecu. OOpasert 3Toi cMecu Maccoi 11 T B BAe mapoB MPOMyCTHITN
Haa okxcuaoMm menu (II) maccoit 32 r, B pesynbTare peakiuu ocTaiock 8 r okcuma. Ompenenutsb
MacCOBBIE JI0JIM CIIUPTOB B CMECH.

Bapmuanr 11
1. IIpennoxute cxeMy CUHTE3a BUHHOW KMCIIOTHI U3 3TUJIEHA U HEOPTaHUYECKUX PEareHTOB.
2. U3 ameroykcycHoro »s¢upa MONydduTh3,4-AUMETHI-2-IEHTAaHOH U 2,2-TUMETHINPONIaHOBYIO
KUCJIOTY.
3. U3 manonoBoTrO0 3upa NoJyIuTh SSHTAPHYIO KUCIIOTY.
4. KakuMM XMMUYECKUMHU PEaKUUSIMU MOXXHO Pa3IMYUTh KOPHUYHYIO, IIABEJIEBYI0O M MaJIOHOBYIO
KHCIIOTBI?
5. ITokazaTp Bce BUABI IPOCTPAHCTBEHHOW U30MEPUH HA IpUMEpe D-TIIOKO3BI.
6. Hmeerca cMmecp MeTaHONIa W INPONMOHOBOM KHCJIOTBL, KOTOpas TIIpU HAarpeBaHUH C
KOHIICHTPUPOBAHHOM cepHOU KucioTou maeT 3¢up maccor 13,2 r. Ha HelTpanuzanuio Takoro xe
oOpaszia cMecu momio 40 T pacTBOpa TUAPOKCHAA HaTpus ¢ maccoBoi noneit 20%. Omnpenenuth
MacCOBBIE JI0JIM BELLIECTB B UICXOIHOM CMECH.

Bapuaur 12
1. V3 sTHieHa MOMYy4YUTh AlleTOYKCYCHBIN 3(Up U MOAEHCTBYHTE Ha HEro: rUApasuHOM, OPOMOM H
XJIOPUCTHIM BOJOPOJIOM.
2. I3 aneToykCcyCHOM KMCIIOThI MOJTYYUTh TUU30IPONMIKETOH U IIIyTapOBYIO KUCIIOTY.
3. U3 manoHoBOTO 2Hpa MOTYyIUTh 2-3THII-3-METHIIICHTAHOBYIO KHUCIIOTY.
4. Kak XMUMHYECKUM MyTEM MOKHO Pa3IM4YMUTh HIABEJIEBYIO, MyPaBbUHYIO U SIHTAPHYIO KUCIOTHI?
5. IToxa3zaTh Bce BUABI IPOCTPAHCTBEHHOW U30MEPHUH HA IPUMEPE MAaHHO3HI.
6. IIpu ruaponuse a¢upa 0JTHOOCHOBHON KapOOHOBOW KHUCIOTHI C MOJIEKYIspHOU Maccoit 130 r/Moub
oOpazyerca kucnora A u cnupt B. Onpenenuts ctpoeHue 3¢dupa, ecim H3BECTHO, YTO KHCIOTa
oOpa3yer cepeOpsHYIO coib, coaepxdairyr 59,6% cepebpa. CHUpT HE OKHCHSETCS AMXPOMATOM
HATpHs B IPUCYTCTBUH CEPHON KHUCIIOTHI.

Bapuanr 13
1. I[Tosy4nTh TIMOKCUIIOBYIO KUCIIOTY UCXO/S: @) U3 YKCYCHOM KHCIIOTHI; 0) U3 ATUIICHTIIUKOJIS.
2. U3 aneroykcycHoro 3¢upa noixy4uTh ajuInIaleToH, Y-KEeTOBaJIepUaHOBYIO KHCIIOTY.
3. U3 masnonoBoro0 3¢upa NoaydnuTh 0-METUIMACISIHYIO KACTIOTY.
4. Pacmionoxxure ClenyIomye COCIWHEHUsS B TOPSIKE BO3pACTaHUs CTETICHHW WX CHOJIW3AIUM: a)
areToH; 0) areToyKCyCHBIN A(hHp; B) alleTUIIAICTOH; T') AraneTui. Jlaiite oObsICHEHUSI.
5. Iloka3aTh Bce BUABI IPOCTPAHCTBEHHOW M30MEPHUH HA IpUMEpe apaOHHO3HI.
6. MaccoBasi 11011 dJE€MEHTa BOJIOPOJIa B BOJHOM pacTBOpE YKCYCHOM KuciaoTel paBHa 0,102.
Omnpenenute MacCOBYIO JIONIFO KHCIOTHI B pacTBOPE.
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Bapmuanr 14
1. ITonyuure U3 aleTOyKCYCHOTO 3(upa H-OyTHIIALIETOYKCYCHBIN 3()Up U HANUIINUTE ISl HErO PeaKkiuu
C CHHWJIBHOW KHCIIOTOH, THMIPOKCHIAMHHOM, MATHXJIOPUCTHIM (ochOpOM, XITOPUCTHIM aleTHIIOM (B
MUPUJIUHE).
2. U3 anleroykcycHOTO 3(hupa Moay4yuTh: a) 2,4-IeHTaHIUOH; 0) 5-(heHmI-2-TIeHTaHOH.
3. U3 manonoBoro a¢upa noayduth 4-0OKCOMIEHTAHOBYIO KUCIIOTY.
4. Iloka3ath Bce BUIbI IPOCTPAHCTBEHHON M30MEPHUH Ha MpuMepe L-anmo3sbl.
5. Kak XuUMHMUYECKMM IyTeM MOXKHO pa3jIMYUTh MOJIOYHYIO, aJUIHMHOBYI0 U HUPOBHHOTPAIHYIO
KHCJIOTBI?
6. Ilpu nelicTBUM Ha HEKOTOPYIO NPEAEIbHYI0 MOHOKapOOHOBYIO KMCIOTY U30BITKAa BOAHOTO pacTBOPA
ruipokapOoHaTa HaTpusi 0OBEM BBIIEIMBIIETOCS AUOKCH]IA YIJepo/ia B UeThIPe pa3a MEHbIIe o0beMa
YIJIEKHUCIIOr0o Tasa, 00pa3yrolerocst Mpu CKUTaHUU TaKOM e HaBeCKH 3TOM KHUCIOThL. Onpenenutsb
dopmyiy Kuciotbl. CKOJIBKO OHa MOXKET UMETh U30MepPOB?

Tecmosvie 3a0anusi:
1. BeiGepure psif, B KOTOPOM H3MEHEHHE KUCIOTHBIX CBOMCTB KapOOHOBBIX KHUCIOT MPOUCXOTUT
B BEPHOM HaIIpaBJICHUU:

a) CH,COOH< C,H,COOH < HOCH,COOH < O,NCH,COOH < CH,(CO)COOH

<HOOC-COOH < CH,(CO)CH,COOH

b) CH,(CO)CH,COOH < CH,{CO)COOH < O,NCH,COOH< HOCH,COOH < C/H.COOH
< CH,COOH < HOOC-COOCH

c) CH,COCOH < C.H.COOH < HOCH,COOH < CH,(CO)COOH < O,NCH,CODH < HOOC-COOH
< CH, (CO)CH,COOH
d) CH.CODH < C.H.,COOH < HOCH,COOH < CH. (CO)CH,COOH < CH.(CO)COOH
< O, NCH,CODH < HCOOC-COOH

2. KakuM peareHTOM MOXHO pasziIHMuUuTh H30MEpPHBIC BEIIECTBA - O-OKCH()EHWIYKCYCHYIO U
CaJIMLIUIIOBYIO KMCIIOTBI:

a) TPy TTOMOIIM OPOMHOM BOBI; b) TIpH MOMOIIM BOJAHOTO pacTtBopa xiopumaa kenesa (II); c)
pu JefCTBUM NepMaHranarta kaius; d) ¢ momoiipko peaktuBa denuHra.

3. B kakoM psagy coeauHEHUN MOXKHO HpoBepUTh MposiBaeHue CH-KUCIOTHBIX CBOWCTB

BELLECTB:
a) CH,(CO)CH,COCH, CH.CDOC,Hs, H.C,0,C—-CH,CO,C,H., CH.(CO)CH;

b) CH,(CO)CH,COOC-H., C ,H.CH,NO,, CH,(CO)CH,COOC,H., NCCH,COOC,H.

¢) CH,(CO)CH,COOCH,, NC-CH,CN, H.C,0,CCH,CO,C,H,, CH,(CO)COOH

4. Boibepute MyTh, IO KOTOPOMY pasiiaraeTcs JMMOHHAs KUCIOTa!
_~._ _COOH CH,COOH

——= C=0 + HCOOH
H,COOH



80

OH
0) Hooc” Ty OO HSC+COOH + co,
HOOC—/ OH CH,COOH
. _COOH H CH,COOH
c)  Hooc” Ty - =< + H0

HOOC—/OH HOOC COOH

5. BI:I6epI/ITC psAA, B KOTOPOM BCC NEPCUUCIICHHBIC COCAUHCHU o6pa3y}0T AHTUAPUIBL:
a) HOOC-COOH, HOOCC H,COCOH, HOOC | CH, 1 sCOCH, CH,COOH, HOOCCH=CH-COOH [ TpaHnc)

COOH
s . _ACOO0H .
b) “’ R / --\:::HJ
e ' 1 ,HOOC(CH,),COOH, HOOC(CH,),COOH,
~Z SCOOH o 2)7 2)3

HOOC-CH=CH-COOH (unc)
COOH COOH

)

- T
-
T

IS
ZSCOOH

6. I KakoM M3 MEPEeYMCIECHHBIX THAPOKCU3AMEIEHHBIX KUCJIOT BO3MOXXHO BOCCTAHOBJICHHE B
KapOOHOBYIO KUCIOTY TipH AeiictBun HI:

a)  2-TMJIpOKCUIIPONAHOBas  KHUCIOTa; b)  3-THUApOKCHMACIsHAas  KUCIOTa;, cC) 4-
TUAPOKCUBAJIEPUAHOBAsI KUCIIOTA.

7. Kakue W3 NpHUBENEHHBIX HIDKE COCIUHEHUH IOJBEPraloTcs JeKapOOKCHIMPOBAHUIO IPH
HarpeBaHUU:

-
<) HOOC (CH,).COOH, ClCH,COOH, HOOC(CH,),COOH, |
27z 2 2) 2 .

0O 0 O

a) S NoH b)) 7NN @) HOT Y N
0

8. Kakoll mpoAyKT aHOIHOrO OKMCJIEHHs O0pa3zyeTcs NpH NIEKTPOIHU3E€ HATPHEBOM COJU
ATUIIOBOTO 3(hUpa SHTAPHON KUCIIOTHI:

a) IUATUIOBBIN 3(pUp aguNUHOBOM KUCIOTHI; b) OyTaH; ¢) 2,4-neHraaunoH, d) oktan?

9. Kaxkoif mpoaykT o0pasyercs npy NHUPOJIU3€ KAJIbLEBOW COIM reNTaauoBONW KUCIOTHI:

a) UUKJIOIeKCaHOH; b) HUKIONEHTAHOH; C) aJUMHUHOBas KHcioTa; d) IMKIONEeHTaHKapOOHOBas
KucioTa’?

10. Kakoit mpoaykt oOpa3yercs B pe3yJibTaTe peakiui MOJIOYHOM KUCIOTh! ¢ HBr:

a) 2-OpoMmponaHoBas KHCJIOTa; b) OpoMaHTUAPUA 2-THIPOKCHIIPONIAHOBOH KHCJIOTHI; C)
OpomaHruapuj 2-0poMnponaHoBoil KucioTsl; d) peakius He OyAeT NPOTEKaTh.

11. Kakas u3 kuciaot uMmeer OOJIbIIYIO BEIMUYNHY KOHCTAHTHI JUCCOLMAIMH IO BTOPOM CTyIIEHH,
YEeM 110 MEePBOM:

HoH HoOC — H
a) HOOC-COOH, b) — R
HOOC coor ¥ 7T Neoon
12. Ilpu HarpeBanuu 4-ruipokcUOyTaHOBOM KUCIIOTHI 00pa3yeTrcs:
9]
/ A b) 3-6yTeHoEas KMCNIoOTa, <) OponaHoH, d) f’/\'O
a) O 0 W aA =0 L =1 I )
by 1 i I\
’ R
Q 0

13. Kak XMMHUYECKUM IIyTEM MOYKHO Pa3IMYUTh MOJOYHYIO, aJUMMHOBYIO U MUPOBUHOIPAIHYIO
KHCJIOTHI?
14. Huxe npuBeieHbl CTPYKTYPHI:
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7o COH CoH
2
H.CA\ J&H ,L
3 o h OH - S =
N o " A me Sen,
H ’ BH

a) pa3Hble SHAHTHOMEPHI; b) OIMH U TOT K€ SHAHTHOMED; C) AUACTEPEOMEPBHI.
15. Kakue u3 npuBeJEHHBIX NP CTPYKTYP SIBISIOTCS Pa3HBIMU SYHAHTHOMEPAMMU:

C‘JN
Ay '“‘m.
H “CH,
Br
E|3r
ALY ~
HY ¢ SCN
CO-H
OH

¥

\11“.~- -
4 “{ ~ CH,CH

c)

-2

(|302H
Ve
CH4 ~H
NH>

16. DHaHTHOMEPBI OTIIMYAFOTCS:

a) 3HAKOM yTJja BPAalICHUs MJIOCKOCTH IMOJIAPU3AIMU CBETa; b) BaJCHTHBIM YIJIOM; C) JUIMHOU
cBsi3eit; d) sHepruel CBs3W; €) TeMIepaTypoi tuiaBieHus; f) (U3HOIOTHYECKUM JEHCTBUEM; g)
dopmoii KpucTayoB; h) XUMHYECKUMHU CBOHCTBAMHU.

17. PaueMar v 3JHaHTUOMEPHI UMEIOT:

a) OAMHAKOBYIO TEMIIEPATypy IUIABIEHUS; b) pa3InyHyI0 TEMIIEpATypy IUIABIEHUS, INIOTHOCT U
pPacTBOPUMOCTB; C) OJUHAKOBYIO INIOTHOCTh; d) OJJMHAKOBYIO paCTBOPUMOCTb.

18. CoenuHeHne MposBISET ONTUYECKYI0 AaKTUBHOCTh: @) MPU HAJIMYMU LIEHTPa CUMMETpUH; b)
IpY HAIMYUKA aCUMMETPUUYECKOI'0 aTOMa YTIepoa; ¢) NpU HAJIWYMU IUIOCKOCTH cUMMeTpuu; d) mpu
HAJIMYUM AaCUMMETPUYECKOrO aTOMa TPEXBAJEHTHOIO a30Ta; €) HNPU HAIWYMKU aCUMMETPHUYECKOIrO
aToMa YEeThIPEXBAJICHTHOIO a30Ta; f) MpW HATMYUM aCUMMETPUYECKOrO aToMa KPEMHHS WIIH
TPEXBAJICHTHOU CEPBI.

19. K kakum MoOJeKylaM NPUMEHHMO TOHSATHE KOHpOpMauus: a) K XHUPAIbHBIM; b) K
aXHpaJbHbBIM; C) KO BCEM MOJIEKYJIaM.

20. Tayromepsl — 3TO: a) KOH(pOpMeEpHI; b) U30MepHI; ¢) BaJCHTHBIE N30MephI; d) TUHAMIYECKHE
U30MEDBI.

21. 3BecTHO, YTO TayTOMEphI 001a/al0T JBOMCTBEHHOHN peakIMOHHOW CIOCOOHOCThI0. MoskeT
JIY 3Ta CIIOCOOHOCTD MPOSIBIATHCS 0€3 TayTOMEPUH:

a) mposiBisieTcs; b) B IPUHLIUIIE HE MOXKET; C) MPOSBIISETCS B ONPEICIICHHBIX YCIOBUSX.

22. KoH(urypauMoHHbI psJl, K KOTOPOMY OTHOCHUTCSI COEJMHEHHUE OIpeleNnsercs: a) Mo
IPOCTPAHCTBEHHOMY  PAcIlOJIOKEHHIO  3aMECTUTENel IMpu MepBOM aroMme yriepona; b)
HKCIEPUMEHTAIBHO Ha MOJSIPUMETPE; C) MO MPOCTPAHCTBEHHOMY PACIHOJIOKEHUIO 3aMECTUTENEH MpU
XHpaJIbHOM LIEHTPE.

23. JlnactepeoMepbl ¥ 3HAaHTUOMEPBI UMEIOT:

a) OIMHAKOBBIC (PM3MUYECKUE U XMMUYECKHUE CBOWCTBA; b) pasnuuHble (PU3NUYECKHE CBOWCTBA; C)
pasnuyHble (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA; d) pasNMYHyI0 KpPUCTAJUIMYECKYIO CTPYKTYpY
MOJIEKYJT; €) pa3Hble IO BETUYMHE U 3HAKY YIJIbI BPALICHUsI IJIOCKOCTH MOJISPU3ALMH CBETA.
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24. AGcomnroTHast KOHPUrypanus 3-ruIpoKCU-2-METUIINIEHTAHOBOW KUCIIOTHI:
C.H.
H——OH
H——COOH

CH,

a) (2R,3S); b) (25,3R); ¢) (2R,3R); d) (2S,3S)

25. Yucno crepeon3oMepoB MOKET ObITh MEHBLIE MTPEICKa3aHHOro 1o Gopmyse 2™

a) MpU HAIWYMU IUIOCKOCTH CHUMMETpPUH; b) IMPU OTCYTCTBUHU 3JIEMEHTOB CUMMETPHHM; C) MpPHU
OJIMHAKOBOM Habope 3aMecTHTeNed y KaXJ0ro XupajabHoro aroma; d) mpu o0jgafaHUM MOJEKYJIbI
JIOTIOJTHUTEBHBIM 3JIEMEHTOM CUMMETPUH.

26. ITo kakuM CBOMCTBAaM OTIIMYAIOTCSI SHAHTUOMEPHI:

a) Temmeparypa kureHus; b) temmneparypa minasnenus; ¢) UK cnektp; d) cnexktp IMP; e) YO
cnektp; f) onTuyeckoe BpalleHue; g) AUCIEPCUS ONTHYECKOTO BpAIIECHUS M KPYyroBOW AUXpou3M; h)
NoKaszareib MPEJOMJICHHUS; 1) JUIONbHBIA MoOMeHT; k) cBoOomnas osHeprus; l) peakuuoHHas
CHOCOOHOCTH TI0 OTHOIIEHHIO K XHPAJbHBIM peareHTaM, B YaCTHOCTH, ()epMEHTaM; m) peaKIMOHHAs
CHOCOOHOCTH 110 OTHOIICHHUIO K aXUPATBHBIM XUMHUECKUM pearcHTaM.

27. B KakuX CTPYKTypax IMOTYEPKHYTHIC aTOMBI SBIISTIOTCS] SKBHBAJICHTHBIMU:

COOH
COOH COOH

a} ﬂ ﬂ b} H H c} ﬂqgﬂ _mq

" o B COC_)H _ H _
COOH

COOH

d) CH,CH,CH,CH,CH, e) CH,CH,CH,CH,CH; 1) ﬁ__ﬁ
COOH

28. VkaxuTe, B KakKUX coeluHEHUsx o0Oe ctoponbl ABoMHON cBs3u (C=0 umun C=C) sBustoTcs
SHAHTHOTOIIHBIMHU:
a) CgH,CH=0  b) CH,;(C=0)CH; c¢) CH4(C=0)CH-C,H; d) CH4(C=0)CH,CH,(C=0)CH,
]

CH,

_COOH _-COOH
o | f) [
“~COOH HooC™
29. Kakue U3 npHUBEIEHHBIX PEAKIMl MOYKHO MCIIOJIb30BATh ISl ONPEAEICHHUsS] OTHOCUTEIbHBIX
KoHurypauuii?

a) (+)C;H,CH(OH)CH, + PBr, C.H,CH(Br)CH,

C,H-CH(CH,)CH,CH,

b) (+)CH,CH,CH(CI)CH, + CH, + AICI,

¢) (+)CH,CH(OH)CH,Br + NaCN

CH,CH(OH)CH,CN

18
d) (+)CH,CH, /5.0~ CH(CH,)C,H; + HO- CH,COO- + CH,CH,CH('80H)CH,
o)
e) (+)CH,CH(OC,Hy)CH,OH + HBr ——= C.H,CH(OC,H,)CH,Br

Tema 20. AueroyKcyCHbI, MaJIOHOBBIN 3(PUPbI U KX IPUMEHEHHE B OPraHUYeCKOM CHHTe3e

Pazbop xonkpemnvix cumyayuii:
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1. BzaumopeiicTBue »sTWianeToanerata C METHJIMAarHuHOpOMHUIOM TPOTEKaeT COTJIacHO
YpaBHEHHIO:

OMgBr
a) CH,(CO)CH,CO,C,H; + CH,MgBr CHB_L----CHECOECgHs
CH,
b) CH,{CO)CH,CO,C,H, + CH.MgBr CH, + CH.—C=CHCO.C.H.
4 3 | 4 r4 o
OMgBr
;OMgBr
c) CH,(CO)CH,CO,C,H, + CH.MgBr (:HE((;::)}C,HQ—r---.oc«“H=
CH, i

2. Kakoii anxunOpoMH[ ClIeAyeT UCIONB30BaTh ISl CHHTE3a 4-METHJIIIEHTAaHOBOM KHCIOTHI U3
MaJioHOBOTO d(upa:

a) MmeTunOpomMu; b) 6en3undopomun; ¢) n3o00yTmwidpomus; d) OyTuadbpomusa

3. Kakas u3 npuBeJICHHBIX HIKE KHCIIOT HE MOXKET OBITh TOJIyu4eHa U3 MaJIOHOBOTO 3¢dupa:

a) 3-OyTreHoBas kucioTa; b) 3-heHnnmpomnanoBas KUCIOTa; C) 2-METHIIPONAaHOBasi KUCIIOTa; d)
NPOTMAHOBas KMCJIOTA.

4. Kako#i mpotyKT 00pasyercs B pe3yJibTaTe CIeAyIoNen 1EeMOYKH MPEBPAICHHN:

1. CH,0 1. CH,0 A. HCI
A B —

2.H0 2. CH,CH,CH,Br H,0

CH,CH,COOCH,

—

a) 2-MeTui-3-rentaHoH; b) 4-meTun-3-rentanoH; c) 3-Mmetun-4-rentatoH; d) 3-3Tui-2-rekCaHoH.
5. Kakoii n3 KeTOHOB HE MOXXET OBITh TIOJIYYEH U3 alleTOYKCYCHOTO d(upa:
a) TUATUIIKETOH; b) METUIIIPONMIKETOH; C) METUI-mpem-0yTHIKETOH; d) 2-reKCaHOH.
6. ALIETOYKCYCHBIN 3Up B €HOJIBHOM (hopMe pearupyeT Co BCEMH BEIIECTBAMHU Psa:
a)NaHS0,, HCN, FeCl,, PhNHNH,;
b)Fecl,, Br,, PCl., HBr;
c)NH,0H, Br,, NH,NH,, HCN

Tema 21. [leperpynnupoBKH B OPraHM4YeCKOM CHHTe3€

Paszbop koukpemnwvix cumyayui:

1. OObsicHuTe, mNOYEeMy HyKJICO(UIbHbIE NEPErpyNIUpPOBKM Oo0Jiee pacHpOCTpaHEHBI, YeM
paIuKanbHbIEC U JEKTPOPHIbHBIC TIEPETPYIITHPOBKH.

2. Kakum MeTo0M onpeesnsitoT BHYTPU- WM MEXMOJIEKYJIIPHON SBJISETCS EPErpyniupoBKa?

3. CekcTeTHbIe IEPETPYNIHUPOBKH Y aToMa yriaepoa.

4. CekcTeTHbBIE IEPErPyNIUPOBKU y aTOMa a30Ta.

5. CeKCTeTHBIE IEPErpyNMUPOBKH Y aTOMa KUCIOPO/Ia.

6. DnekTpoUIbHBIE IEPEHPYIITUPOBKHU.

Tema 22. Anmmdarnyeckne 1 apoMaTHYEeCKHE HUTPOCOEIMHEHM I
Omuem no nabopamopnoti pabome 9 « Amunvry

Cunmemuyeckuti npakmuxym: Cunmes nuKpuHo8oU KUCI0msl, p- U 0-HUMPOPeHo108
Tema 23. AnudaTuyeckue 1 apoMaTuyecKue aMIUHO-, 1MA30- U 230COeUHEHNS

Paz6op xonkpemnvix cumyayuii:
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1. Ctpoenue nuazocoeauHeHu. POpMbI IUA30COCIUHEHUM B 3aBUCUMOCTH OT PEAKIIMH CPEJIbI
(HUTpO30aMUH, AUA30THUIPAT, TUAPOKCHU apUIAUA30HUsA, COU Aua30oHus). CTpoeHne AMa30KaTHOHA!
MPOCTPAHCTBEHHAs! KOHPUTYpaLUs, TIpeIeIbHbIE CTPYKTYPBI, Me30(hopMyIIa.

2. Peakuus auasotupoBaHus. Jluazotupyrolige — areHThl  (HUTPO3alUOUN-  KaTHOH,
HUTpO3WIXJIopua, okcua azorta (III), kaTHOH HUTPO30HUS), CPAaBHEHHE UX AKTUBHOCTH. MexaHU3M
peaKkuuy TUa30TUPOBAHUS IEPBUYHBIX apPOMATUYECKUX aMUHOB. Y CJIIOBHUSI PEAaKIUU THA30TUPOBAHUS.
«IIpsimoit 1 0OpaTHBIN» METOABI AMa30TUpOoBaHus. [1000UHbIE peakiuu Mpy AUA30TUPOBAHUU.

3. Peaknuu 1HMa30COEIMHEHNUN C BBIICIECHHEM a30Ta: PEaKIHWH 3aMEIICHMs Ha30TPYIIbl Ha
TUAPOKCHII, aIKOKCUIBHYIO rpymmy, ¢Top (peakius Illumana), Ha BoAOpoJ, Ha XJop, Ha OpoMm, Ha
nuaHorpynmny (peakmusi 3aHaMeliepa), peakIuy TaJOTeHUIOB AUA30HUS C aIKEHAMHU U JUEHAMHU B
MIPUCYTCTBUU COJIEN MEIU.

4. Peaknuu coyie auazoHUA, WAyImMe O3 BBIJCICHHsS a30Ta. A30COYETaHUE, MEXAaHH3M
peakiuu, yciIoBus peakiuuu. /[nazo- u a3ococTaBistone Kpacurene. A30-ruipa3oHHasi TayTOMEpHst
KpacuTesnei; a30opMbl U XUHOHTHJIPa30HHbBIE (POPMBI.

5. Hammmmre peakuuu B3auMOAEHUCTBUSA C A30TUCTOM KHUCJIOTOW CIEAYIOIIMX COEAUHEHMI:
C.HsNH,, C¢HsN(C:Hs),, (C,Hs);N, CsHsNH,, CsHsNHCH.

6. Kakve W3 mepeurcieHHbIX COCIUHEHH OYyIyT Jierdye BCTYIAaTh B PEAKIMIO a30COUETaHUS C
XJIOPUCTHIM (PEHUIITMA30HUEM: JUMETHIIAHWINH, TOJTy0JI, O€H30JI, HUTPOOEH301?

7. OcyuiecTBUTE MpEeBpallICHMs], HA30BUTE BCE MPOIYKTHI:

Br
a) @ 4 cragnn @
—_—
|
8 craamii
0) I N=N N(C4Hy),
CH;

8. IloueMy mpu 3aMeIIeHUH IUA30TPYIIBI HA THIPOKCHI C TONy4YeHHEeM (peHOJIOB OOBIYHO B
Ka4yecTBe HCXOIHOTO npenapara UCIOJIB3YIOT Cyabdarsl,
a He OpOMUJIBI M XJIOPUABI (PEHMUITNA30HUEB?

9. HUszBectHO, 4TO  CHOMPTBI  PEArUpyOT C  COJSAMM  JUA30HHUA  JBOSIKO:
¢ o0pa3zoBaHMEM aJIKOKCUIPOU3BOJIHBIX (3(PHPOB (PEHOJIOB) WM C 3aMELICHHEM AHA30TPYIIbl Ha
BOZOPOJ (criupt pu 3TOM OKHCIIETCS 10 aJbJETUAA).
Kak Oyner H3MEHSATbCS COOTHOIICHHE MPOIYKTOB OOEMX peakUuil, eciu B napa-NoJOoXEHUU K
JIMa30TpyMIe B MCXOAHOM coNM apuiiaua3oHust OynyT HaxomuTbes rpymmsl -NO,, -OCHj, -SO;H, -
N(CHj;),? IlosicHute Baiil OTBET.

10. Kak u3MEHUTCS BBIXOJ aJKOKCHUIIPOM3BOAHOIO IIPU  B3aUMOJIEWUCTBUU  XJIOPUCTOIO
(eHMIIMa30HMs C STHUIIOBBIM, PONMIOBBIM U AJUTWJIOBBIM CIMPTaMU?

11. Kak pearupyroT rajoreHuibl AMa30HUs C AIKEHAMU U JUEHAaMU B IPUCYTCTBUU COJIeH Meau?

12. Kak 00BSICHUTB, UTO IIPHU B3aMMOJECHCTBUM METHJIMOAN/A C AMAa30TaTaMu cepedpa U HaTpus
00pa3yroTcs pa3InyHble TPOAYKTHI peaKlIUu:

®_N=N_0Ag + CH3I —_— @N=N_ OCH3 + Ag]
®N=N— ONa + CHjl — 5 QN—N=O .+ Nal
|
CH;

13. Tloyemy Aua30THpPOBaHHME OYEHb CIAOBIX AaMUHOB BEIyT B KOHLEHTPUPOBAHHON CEPHOI
KHcaoTe?

14. TloueMy nMa30THpPOBAHWE AMUHOB B pa30aBIICHHON COJISTHOM KHCIIOTE YCKOpSETCS IIpU
nobaBiieHUH OpoMuIa HATPUs?
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15. AMuHOOEH30JICYTb(OKHCIOTH, a TakkKe aMUHOHA(DTATUHCYIb(GOKUCIOTHI IS
JIUA30THPOBAHMS BHAYAJE PACTBOPSIOT B pacTBOpe KapOoHATa HATPHS, CMEIIUBAIOT C PACTBOPOM
HUTPUTA HATPHsI, U MOJYYCHHBIM pacTBOP MPWIMBAIOT K Pa30aBICHHOMN COJITHOW KHUCJIOTE CO JIbIOM.
[ToueMy B 3TOM ciryyae HEOOXOAMM TaKOM MOPSAAOK CMELIEHHs peareHTOB?

16. [Ipennoxure YCIIOBUSI MIPOBEACHUS peaxkuumn JTMA30TUPOBAHUS
M-HUTPOAHWINHA, 2,4-THHUTPOAHWINHA, 1-TOIyUINHA U CYJIb(aHWIOBOM KUCIOTHI.

17. CxopocTh  a3ocoyeTaHusi COJ€H  AWa30HUS ¢ aMHHaAMH U (EeHOIaMu
B CWIbHON cTeneHu 3aBucuT oT pH cpenpl. Tak, OHM C HOCTaTOYHOM CKOPOCTBHIO COYETAIOTCS C
amuHamu npu pH~3-6, a ¢ ¢enomamu npu pH~8-10. YeM 00ycCIOBICHO CHHXCHHE CKOPOCTH
azocouetanust npu pH>10? Ilouemy nmazocoeAMHEHHs IUIOXO COYETAIOTCS WM Jake BOBCE HE
COUETAIOTCS c benonamu
npu pH<8, u amunamu npu pH<3?

18. Xnopun GpeHunaua3oHus BCTYMAeT B peakinio ¢ (EHOIOM, HO HE pearupyer ¢ aHHU30JIOM.
Xnopun 2,4-muHATPOG SHUITANA30HUS pearupyer
c aHU30JI0M, a XJIOpU]L 2,4,6-TpuHATPODCHUITHA30HUS coueTaeTcs
¢ 1,3,5-tpumerunodenszonom. OObsICHUTE ITH JIAHHEIE.

19. Pacmonmoxwure comu apuianaszonust n-R-CsHaN,'ClIT (R=NO,, CN, NHCOCH;, OC,Hs,
COOC:Hs, CH3, CI, COCH;3) B nopsinke yObIBaHUS WX PEAKIIMOHHOM CIIOCOOHOCTH MO OTHOIICHHIO K
KHTISIIEMY STaHOIY.

Cunmemuueckui  npakmuxym:  Cunme3s  AHUIUHOB020 — KPACHO20, — Memuiopaudica, — 5-(4-
opompenun)dypgpypona.

Tema 24. AMMHOKUCJIOTHI U 0eJIKH

Koumponvnas paboma 4 «A30mcodeporcawyue coeournenusy
Bapmuanr 1

1. VI3 Tosryosia 1 HEOPTraHMYECKUX PEAreHTOB MOIy4yuTe: a) 3-0poM-4-ii010€H301HYI0 KHCIIOTY; 0) n-
TONIWJITHAPA3UH; B) 3,5-AMHOI- n- KPe30JI.
2. B cmech Oen3zona, ¢eHONa, aHWIMHA MPOMYCTHIM CyXOi xyopoBoaopoAd. [Ipu 3ToM BbIIEIHIOCH
3,89 r ocanka, KOTOpblil oThmIbTpoBaIN. beH3onbHbIN (unbTpar obpadoranu 10%-HbIM pacTBOpOM
rujpokcuaa Hatpus /ot 1,11/, kotoporo mouwto 7,2 mu. HaiiTu MaccoBble 10/ KOMIIOHEHTOB
UCXOJTHOW CMECH, €CIU MPH COXKEHHUU TAKOTo K€ KOJIMYeCTBA CMECH JIOJDKHO oOpazoBatbes 20,5 .
ra3000pa3HbIX MPOIYKTOB.
3. OcyecTBUTE IPEBPALLICHUS:

CH,
cl, A_Pe—HCl NaNO, CuCN D H.0" _ KMnO,H,0
Fedl, * HCI1, 09C t E
NO,
Bapmuanr 2

1. U3 HuTpoOEH30/la W HEOPraHWYECKUX peareHToB momyuute: a/l,3,5-tpubpombenson; 6/ M-
OpoMdeHOT; B/ M- XJIOPAHU30I.

2. Ilpu coxokeHuM cMecu OeH30J1a W aHWIMHA o0pa3oBajioch 6,94 11 ra3o00pa3HbIX NPOAYKTOB, IIPU
MIPOMYCKaHUHM KOTOPBIX B M30BITOK OapuTOBON BOABI 0OpazoBasioch 59,4 r ocanka. Haiitu maccoBbie
JI0JTA KOMIIOHEHTOB CMECH.

3. Ocyl1ecTBUTE MPEBPAIICHUS:
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o ay Fe + HCI NaNO, CuCN_ _ HO
NOL < < < 3
HFCQ O Fecr A Bacioc €, ~D

KMnO, H,0

Bapuant 3

1. U3 anwnuua nomyuute: a/ 3,4,5-tpuiiomHuTpoOen3on; 6/ TtepedraneByr0 KHCIOTy; B/ n-
HUTPOOCH30MHYIO KUCIIOTY.

2. Tlpu oOpaboTke CMecCH THIPOXJIOpUIA AHWIMHA W OCH30MHON KHCIOTHI H30BITKOM BOJHOTO
pacTBopa ruApokapOoHaTa HaTpus Bbaenuiaoch 1,12 i raza. Eciu oOpa3oBaBIIMIACS aHWIIUH CXKEYb B
M30BITKE KUCIIOPOJa, TO JODKHO oOpa3oBarhbest 336 M azota. HaiiTh MaccoBble JOJTU KOMIIOHEHTOB
HWCXOJIHOH CMECH.

3. OcyniecTBUTE NPEBPALLCHHUS :

OH g, Ac,O 1. HNO, 1. NaNO,, H” Sn PhN, SnCl,
—— = A B “- C = D — E ——>F ™ G
NaHs0, 2.H0 2. CuBr, HBr HCI H H,0
A ;

CHN

Bapuanr 4

1. U3 Genszona momyuute: a/ n -HUTpodeHWITHaApa3uH; 0/ n- HUTpodeHunazoaMuHopeHo; B/ M-
aMUHO(EHO.

2. Ha HeWTpanu3aluio TMAPOXJIOPHIA aHWIWHA, MOJYYEHHOTO BOCCTAaHOBJICHHEM HHUTPOOEH305la B
cpezie CONSTHOM KHUCNOTHI, monuto 18%-HoropacTBopa TuapoKcHIa HATpus B 2 pasa OoJjblle, yeM Ha
HeWTpann3aiuio ra3o00pa3Horo npoaykra opomMuposanus 39 r 6eH3051a B IPUCYTCTBUH KaTalu3aTopa.
Omnpenenute KOINUECTBO MOJIb B3SITOTO THAPOXJIOPH/A aHIIIHHA.

3. OcyuecTBUTE NpeBpaILEHUs:
.

N
cl c1—<}com{
@/mz
CI—QCOOH
NH,
Bapmuanr S

1. ITomyuure u3 OeHzona: a/ m- OpoMaHUINH; 6/ 7- OKCHa300€H301; B/ M- aMHHOOEH30MHYIO KUCIIOTY.
2. CMmech ruapoxJIOpuAa METHJIAMHHA M XJIOpHUJa aMMOHHS 0O0paboTald BOJHBIM PAaCTBOPOM
THIPOKCHUIa HATPUS M Harpeiu. BeIIenuBIIMKACS Ta3 COXINIM B U30BITKE KHUCIOPOAA M MOJTYYCHHBIC
ra3o00pa3Hble MPOAYKTHI MPOITYCTHIIH B U30BITOK U3BECTKOBOM BOJBI, MOy4nB |1 T ocagka. Takoe xe
KOJIMYECTBO MCXOJHOW CMECH pPacTBOPWIM B BOJe M oOpaboranga M30BITKOM BOJHOTO PacTBOpa
HUTpata cepedpa, noayuus 4,3 r ocagka. HaiiTu MaccoBbie 1071 KOMIIOHEHTOB CMECH.
3. CuHTe3upyiTe «METUJIOBBIM KpacHBI» M3 OC€H30J1a, HOJUCTOrO MeTWia, (prajeBoro aHTUIpUAa U
HeopraHuueckux peareHToB. Iloyemy B KHCIIOH cpele 3TO BEIIECTBO NPUOOPETAET MHTEHCUBHYIO
KpacHy!o okpacKy? OTBET MOATBEPAUTE COOTBETCTBYIOIIUMHU CTPYKTYPaMHU.

H.C

AN /RN J,;;' Y
N— S—N=N— P,
N, / ,
ne' o = —

HOOC
Bapuanr 6
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1. U3 Genzona momyuure: a/ M- METOKCHOCH30MHYIO KHUCIOTY; 0/4-muMeTHiaMuH0a300eH30I; B/ o-
METOKCH(EHO.

2. Ilpu coxokeHUW cMecu OCH30Jla M aHWJIMHA 00pa3oBalioch 6,94 1 ra3000pa3HBIX MPOAYKTOB, MPH
MPOMYCKaHUHM KOTOPBIX B U30BITOK KOHIICHTPUPOBAHHOTO BOJHOTO PAcTBOpa THAPOKCHAA Kallds HE
norNoTHIIOCH 224 mit raza. Haiitu MaccoBbie 10JIM KOMITOHEHTOB CMECH.

3. Pacnoniosxute aMHHBI B TIOPSAKE YBEITUYCHUS UX OCHOBHOCTH, OOBSICHUTE.

al (’,fn\]/, NH, U‘,/‘Q\:‘:]H,NI |: [’/NRTJ\III J'/’.}:‘:r. 2

. e e

Bapuanr 7

1. U3 Oenzona mnomyuute: a/ N,N-mumerun-n-peHwneHmuamud; 0/ 3,5-muOpomtonyon; B/ m-
XJIOPAHH301.

2. 50 r cmecu deHona, aHUIMHA W OEH30J1a BCTPSXHMBAIN C BOJHBIM PACTBOPOM IIEJIOYH, IPU STOM
cMech ymeHblnnmiach Ha 4,7 1. OcTaBuiylocs cMmech 00paOOTamu COJITHOM KHCIOTOH, CMech
yMeHbIIUIach eme Ha 9,3 . OnpeneauTb MacCOBbIE O BEIIECTB B UCXOAHON CMECH.

3. YkaxuTe cTpoeHHe MPOAYKTOB pEaKlly aHWIMHA C YKa3aHHBIMU HIDKE peareHTamu. Ecimu peakiust

HC IPOTCKACT, OTMETHTEC 3TO.

a) HCl pas0.;
B) H.SO, koni1., 180°C;

0) H,SO, kxon., 20°C;
r) PhBr, 30°C;

n) CHsl, 30°C; e) CH;COCl;
) HNO;KoHII.; 3) HCOsH;
n) NaNO, + H;0", 0°C; K) Bro/H,0;
1) NaOH, 50°C; M) H.Cr,0s.
Bapuant 8

1. 3 nutpoben3ona noayuure: a/ M- Opomanuiug; 0/ 1-¢pTop-4-iiondenson;

B/ n-6pomdeno.

2. Jlns momHoro cropanust cmecu OeH3oia W aHWiIMHA u3pacxogosano 10,19 n kucnmopona, a mocie
MPOMYyCKaHUs 00pa30BaBIIMXCS MPOJYKTOB dYepe3 M30BITOK BOJHOTO PACTBOpPA THIPOKCHIA Kajus
0,224 1 raza ocTaJuCh HEMOTJIONIEHHEIMU. BEIYHCINTE MacCOBEIE JIOJIH BEIECTB B UCXOIHON CMECH.

3. Ocy1iecTBUTE NpeBpaILEHUs:

EBrO
———=
CH-COOH NH. to
|:r i - A - B Bl
PO 5 H./ Kt

Bapuanrt 9
1. W3 n-HuTpoaHmnuHa mnodyuure: a/ M-OpomanwnuH; 6/ 1-iion-3,5-muGpombenson; B/ n-
METOKCH(EHO.
2. Cmech nupposna, 3-METWINUPUINHA U OyTaHOIa-2 pearupyer ¢ M30bITKOM Kallus C BBIJCICHHEM
6,01 1 Bogopona /m3mepeno npu 20°C um nmaBnenuu 1 arm./. Takoe ke KOJIMYECTBO CMECH TIOCHE
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MCYEPIBIBABIIEIO KATaJIUTHUECKOTO TUIPUPOBAHMS MOXKET Ipopearuposats ¢ 76,04 r 36%-Hol
coyisiHOM kucioThl. Haiinure maccy 3-MeTwinupuanHa B UCXOAHOM cmecu. Bcee peakuuu uayt
KOJIMYECTBEHHO.

3. OcyuecTBUTE NpEeBpaILEHUS:

| “NH ... CHy CHyCH;NH,

Bapuanr 10

1. U3 n- HuTpoanmnuxa noxyuute 2,4-u 3,4-nuamuHodenonsl; 1-/ n- autpodenmn/ Oyranuen-1,3.

2. Cmech nuppoda, 3-xJopnupuanHa U (eHona pearupyer ¢ U30bITKOM Kaius ¢ BblneneHuem4,81 i
Bogopona /usmepeno npu 20°C u pmasmenuu 1 arm./. Takoe ke KOJMYECTBO CMECH IOCIE
MCYEPIBIBAIOIIETO KAaTAIUTHYECKOr0 THAPUPOBAHUS MOXKET IpopearupoBatb c62,26 r 34 %-Hoi
consiHOM kuchoTel. Hailinure maccy 3-xpmopnupuauHa B HCXOAHOM cMecu. Bcee peakuuu uayT
KOJIMYECTBEHHO.

3. OcyuiecTBUTE NPEBPALLEHUS, HA30BUTE KOHEYHBIE IIPOILYKTHI.

COOH NH—-C—-C.H.
=z ] coC
s

Bapmuant 11

1. I3 auTpoOeH301a moy4nTe: a/ M-OKCHOEH30MHY IO KUCIIOTY;

6/ 2,6-nuanutpodeHot; B/ M- XJIOPAHU30JI.
2. K 30 1 cmecwH, cocrosieil u3 aprona u >TwiaMuHa, 100aBuiau 20 1 6pOMOBOOpPOAA, TOCTE YeTO

IJIOTHOCTh TA30BOM CMECH IO BO3MyXy craja paBHOH 1,814. Beruucnure oObeMHBIE JOJIM Ta30B B

UCXOJIHOU CMECH.
3. Ocy1iecTBUTE IPEBPAIICHHS], HA30BUTE TPOMEKYTOUHBIEC M KOHEYHBIC TTPOTYKTHI.

O — 4</:\}‘\H—sc%{/:\}c:[{3

Bapuanr 12

1. U3 d¢enona mnomyuute: a/ 2,4-nuHutpo-6-ammHopeHon; O/ 2,4-nuaMUHOAHHM307; B/ n-
OKCHa300€H301I.

2. K 50 r 32,4 %-noropactBopa OpOMOBOJOPOIHOM KHUCIOTHI JOOABMIM HEKOTOPOE KOJIUYECTBO
u30mponmIaMuHa. Yepes IMONydeHHBIH pacTBOp CTalld MPOIYCKaTh IMPOMEH O TeX IOp IOKa He
3aKOHYMWJIOCH TIOTJIONIEHHE ra3za. Macca pacTBopa okazayiack paBHOMl 60,1 r. Beruuciaure oO0bem
TIOTJIONIIEHHOTO Ta3a, B IepecyeTe Ha HOPMAaJIbHBIE yCIIOBHSI.

3. OcyuecTBUTE NpEBpaILleHUs, HA30BUTE MPOMEKYTOUHbIE U KOHEUHBIE MPOIYKTHI.

| s Cl, HNO; NH; [H] [O]
= FeCl, A H.50, B C D XpOMOEad
cMech

Bapuanr 13
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1. 13 6eH3ona noixy4uTe: a/ HUTPUII M-OKCUOCH30MHON KUCIIOTHI;

0/ m- muxaopOeH301; B/ n-kapOOKCH(pPEHUITHAPA3UH.

2. Monspuas macca uHcyiuHa paBHa 6000. Ilpu runpponuze 1,8 r uncynuna noayuwin 2,07 T
NPOAYKTOB THIposn3a. Kakoe 4rciao 0ocTaTKOB aMUHOKUCIIOT BXOJIUT B COCTAB MOJIEKYJIBI HHCYTUHA?
3. OcymiecTBUTE MpEeBpaIIeHHs, HA30BUTE TIPOMEXYTOUHBIE M KOHEYHBIE TIPOTYKTHI.

CH.NH, 13
2 HNO, PCl. KCN 4[H CH.CO),0
U A — B —= C ] D (CR,CO,

Bapuant 14

I. U3 Gensona momgyuure: a/ n- cyab(GOHUTPOOCH30J; O/M- HUTPOHOAOCH30; B/ METHIIOBBIN dupn-
THOCATTUIMIOBOI KUCIIOTHI.

2. B wu30bITKe Kuciaopoga coXriau 1,46 T HEKOTOPOW aMHUHOKHCIOTBHI, MPOIYKTHl CXKUTAHUS
MPOMYCTUIN TOCJIENOBATENIFHO 4Yepe3 CKISHKH C KOHIICHTPUPOBAHHOW CEpHOW KHCIOTOW U
TUAPOKCUIOM KalMsl, IIPM 3TOM Macca CKJISHKU C KUCJIOTOW Bo3pocna Ha 1.26 I, a CKISHKH CO
menroubio - Ha 2,64 1. Ilocie storo ocramock 250 mi /10°C, masnenume 94,07 xIla/ GecuBeTHOTO
MaJIOAKTUBHOTO Ta3a. OmpenenuTe COCTaB M CTPOSHHE AMUHOKHCIOTHI, €CIIM HM3BECTHO, YTO OHA
MOJTy4eHa KaK MPOAYKT TUAPOIU3a IPUPOTHOTO MENTHIA.

3. OcyuecTBUTE NpEBpaILEHUs, HA30BUTE IPOMEKYTOUHbIE U KOHEUHBIE MPOITYKTHI.
NO,

H./Ni CH.COQl 2HOS0,Cl NH:
= A - B = C -

D

Tema 25. ApeHcyJb()OHOBbIE KUCIOTHI

Pa3z6op xoukpemmnwix cumyayuii:

1. Cynedupyromue areHTbl. MexaHu3M peakiuu cyibdupoBanus Oenzona. OOpaTUMOCTb
peakuuii cyinbpupoBaHusi. CrnocoObl CMEIEHUS pPAaBHOBECUS B CTOPOHY YBEIMUEHHUS BbIXOJa
CyIb(POKHUCIOTHI. MeTO/ bl BBIJICIIEHUS CYJIb()OKUCIOT U3 PEAKLIMOHHOW CMECH.

2. CynbdupoBanue 6eH301a, TOIyosa, (EeHOIA, aHWJIMHA, HUTPOOEH30J1a, MUPUIUHA, HadTaTuHa
u nuppona. IlpaBuna opuentanuu. OObSACHEHUE MPaBUJI OPUEHTAIMHU C TMO3UIUI CTATHUYECKOTO H
nuHaMu4deckoro nmoaxonoB. Opuentantsl | u Il poxa. Biausaue 3amectuTeneil Ha CKOPOCTh PeaKIMU
cynbhupoBanus. CBoWCTBa CYIb()OKUCIOT.

3. CnocoOHOCTh Cyab(QOrpyIIbl 3aMEeMaTbCi IO UEKTPOPMIBHOMY M HYKICOPHIbHOMY
MexaHnu3mam. [IpoMbllieHHOe 3HaYeHHe CyIb(POKUCTIOT.

4. PacmonoxuTe MpUBEICHHBIC HUKE COCTUHCHHS B IMOPSJIKE YMEHBIICHHUS MX aKTHBHOCTH IO
OTHOIIIEHHIO K cyabdupyromiemy areuty (SOsH): Tomyon, stunben3osn, 6poMOeH30I1, HUTPOOEH30I,
aHu3on, HadramuH, adTpaneH, ¢enon. Kakwe TpoayKTHI  00pa3yrTCs B pe3ysbTaTe

MOHOCYJIb(pUpoBaHUs?
5. O0BsicHUTE, MOYeMy eciH CylabhUpoBaTh PEHOJ KOHIIEHTPUPOBAHHON CEPHON KHUCIOTOW TPH
15-20 °’C obpazyercs o-(heHoncynbPoKucIoTa,

apu 100 °C — n-penoncynbdorucnora?

6. OObsicHuTe, MoYeMy TMpu CyIbPpUpOBaHUHM XJIOpOeH305a 92%-HOW CepHOW KHUCIOTOW He
HaOJI01aeTCs KMHETHUYECKUI M30TOIHBIN a¢dexr,
a 1pH cyJib(HUPOBAHUH OJIEYMOM OH €CTh?

7. PacrnonokuTe NpUBEACHHbIE COEAMHEHHS B PsJl MO JIETKOCTH JecyibGupoBaHus: a) 4-
HUTPOOECH30JICYIb(POKUCIOTA, 3-HUTPOOECH30JICYIb(OKUCIOTA, 4-MeTOKCHOeH30Cynb(oKkucioTa, 4-
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METOKCHOCH30JICYTb(POKHUCIIOTA;
0) 4-6pom-3,5-nuHUTPOOCH30IICYTBHOKUCTOTA, 4-aMUHO-3,5 TMHUTPOOECH30JICYTH(OKUCIIOTA.

8. ComnocraBbTe o KHUCJIOTHOCTH CIEyOIINe napbl BEIIIECTB:
a)  n-xymopOeH3oifHass  Kuciaota W OeHzoicynbdokuciaora, 0)  OeHzoicynbdamug
1 OeH3aMHuI; B) CyIb(haHUIOBAs KUCIOTAa U METAHUIIOBAsI KUCIIOTA.

0. XUMUYECKUMU METOAAMH pa3aenuTh CIIETYOIINE CMeCH BENIECTB:

a) OeHzoncynb(poKucioTa, ¢GeHon, OCH3WIOBBIM cnupT; O) OeHzoncynbhaMua, aHWIUH U
0eH30JICYTB(OKUCTOTA; B) O€H30JICYNIB(OKUCTOTA, PEHOT U TUPEHUTOKCHI.

10. Pacnionoxute B MOPSIKE YBEIWYCHHUS] aKTUBHOCTH B PEAKIINH CYYJIb(QUPOBAHUS CIETYIOIINE
COCIIMHEHUS: TOIYOJI, M-HUTPOTOIYOJI, O€H30J1, KyMOJI, XJIOPOCH30JI.

Cunmemuuyeckutl npaxmuxym: Cunmes p-monyoncyib@oKuciomyl, Cyib@aHuno80 KUCI0Mbl

Tema 26. IlonusiiepHbie apoMaTHYECKHE COeTUHEHUS

Paz6op xonkpemnvix cumyayuii:

1. Xumuyeckue cBoiicTBa HadTadnMHa, aHTpaleHa W (eHaTpeHa: OKWUCIEHWE, HUTPOBAHUE,
raJIOTeHUPOBAHUE, AIlWIINPOBAHKE, CYIh(PHUPOBAHNE.

2. [IpaBuna opueHTAIMK NPU PEAKLUAX EKTPOPUIBLHOTO 3aMEIIECHUSI.

3. Peaknuu anTpareHa ¢ nueHoduiaMu. AHTpaxuHOH. [Ipumenenue, moiy4eHue, CBOMCTBA.
Tecmosvie 3a0anusi:

1. BeibepuTe psji, B KOTOPOM pEaKIMOHHAS CIIOCOOHOCTD MO OTHOIIEHHUIO K 3NIEKTPOYUIBLHBIM

peareHTaM U3MEHSETCss MOHOTOHHO:

a) xnmopOen3on < OeHzon < HUTpoOeH30d1 < HapTamuH < TOdyosn < aHTpaleH <
cynb(hoOeH301 < OeH3ambAeTH ] < OCH30HHAs KUCIOTa < METHII()EHUIIKETOH;

b) HUTPoOeH301 < cynbhobOeHzon < OeHzampAerua < MeTUIPEHWIKETOH < OeH30iHas
KHCJI0Ta < XJIOPOEH30JT < OCH30J1 < TOIYOJI < Ha)TAIHH < aHTPAIICH;

c) cynbhoben3on < HUTpoOeH3zon < OeHzampAerua < MeTUI(PEHWIKETOH < OeH30iiHas
KHCJI0Ta < XJIOPOSH30JT < OCH30J1 < TOIYoJT < Ha)TaTMH < aHTpPAIICH.

2. JIerkoCTh OKHCICHHUS ApCHOB YBCJIIMYUBACTCA B PAAY:
OH NH, ch,

3. VYkaxuTe NpaBUIbHOE HANpaBJICHHE PEaKLUUU O-HUTPOHA(PTAIMHA C TUAPOKCUIAMHUHOM B
BOIHOM criupTe 1ipu 60 “C:



Tema 27. IIaTH4/1eHHBIE TeTEPOLMKJIIbI
Paz6op xonkpemnvix cumyayuii:

1. Meroapl NATUWICHHBIX TE€TEPOLUMKIOB M3 AaIlMKIMYECKUX COECIMHEHUW. B3anMHbie
npeBpaienus o KOpbeBy.

2. Peakuuu 3exTpoduibHOTO 3aMelieHus B pany gpypana, Tnodena u nuppodna.

3. IlatuuneHHble [UKIBI ¢ JByMs rerepoatomMamu. [IpobGiema  apoOMaTHYHOCTH.
OnekTpoduiabHble U HYKICOPHUIbHBIE peakiuu (00Ias XapakTepuCTHKa Ha MpUMEpe Mupaszoia H
MMHJ1a3071a).

4. Metoabl CHHTE3a UH/I0JIOB.

5. XuMHUecKue CBOMCTBA UHJIOJIOB.

6. UanonwiMarauii OpoMua W MHIOMWIHATPUN M WX peakuuu. Peakuuu 31meKTpouiibHOTO
3aMEIlEeHUS B SApe UHI0JA.

Tema 28. IllecTH4/1eHHBbIE TeTEPOLUKIIbI
Pazbop xonkpemnvix cumyayuii:

1. OCHOBHOCTB aTOMa a30Ta, CPAaBHEHUE C IUPPOJIOM.

2. Peakumu 53J€KTPOQUIBHOIO 3aMeLIeHHUs B sjpe NHupuanHa. N-OKUCh NUPUIUMHA U ee
HUTpoBaHue Mcnonp3oBanue N-OKUCH HUTPOIMPHUANHA JUTSI TOJYYEHHU aMUHO- U XJIOPITUPHIUHOB.

3. Peakumuu nupuaumHa c amugoM HaTtpus (UnumbabuH), enkuM Kaiau, (QEHWUTUTHEM.
HyxneodunbHbIi XapakTep peakiui.

4. TayToMepus o- U y-oKkcunupuauHa. KoHneHcanuss MeTWINMUPHIMHA C aJIbJIeTHIaMU.

5. Cunres (no Ckpaymy u lebHepy-Muiuiepy) NpoCTeHIINX MPOU3BOJHBIX XHHOJINHA.

6. HutpoBanue u cynbupoBanue xuHoauHa. CUHTE3 8-OKCUXUHOJIMHA.

Koumponvnas paboma 5 «Apomamuueckue u cemepoyukiuyecKue coeOuHeHus»
Bapmuanr 1
1. U3 mmpuamna mnoxyuute 3-ruapokcurmpuauH. Ilpemioxute crmoco® oOHApYKEHUS ITOTO
COEJIMHEHUS B €r0 BOJIHO-CIIUPTOBOM PacTBOpE.
2. Ocy1miecTBUTE MpEeBpaICHUA:
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a
CH, AlCI,
A ool NH
() 2 .
[ j O, A 2 p—>= B
W
‘CEHKOH NH, T
-
H
Bapmuanr 2

1. IloxyunTte 4-HUTPOMUPUAMH W3 TMUPUIUHA. YKaKUTE OCHOBHBIC PEAKIMOHHBIE LIEHTPHI B 3TOM
COCIMHEHUH U HAITUIIINTE PEAKIMH, B KOTOPHIE BCTyNaeT JaHHOE COCTUHEHHE.
2. OcyuiecTBUTE MpEBpAICHHE:

HNO., SnCl, [HO—N=0)] B-HadpTon
4 -MMKONKMH & - : - C £
HCI H™0..45°
Bapuanr 3

1. I3 uH07a TOIYYHUTE S-UHIOIUIKAPOOHOBYIO KUCIIOTY.
2. OcymiecTBUTE NpeBpalieHuE:

NH,
=" % CICH,COOH NaNH, TayToMepus 0, Na,$,0,
J A 2> B =G D

S~ cnnaern.

Bapuanr 4
1. I3 nupunnHa noyunte BuTaMuH PP /amMu HUIKOTHHOBOM KHCIIOTBI/.
2. OcymiecTBUTE MPEBPAIICHHE:

2 Na 20, 2H,0 NH,

H,C=CHz—CH,| A c D
: 2 e 2HCOH =~ ¢°

Bapuant 5

1. 13 Hadranuua nogyuute kapOa3oi, He mpuderas K JpyruM OPraHHUECKUM PEaKTHBAM.
2. OcyliecTBUTE MPEBpAICHHE:

= CHLi  CHC  CHCOOH POCI,  NacN_ _ H,0
| —-a - -C D E

“ e C B
N e,
Bapuanr 6
1. VI3 nmupposna noxyqnTe MApHUIIH.
2. Ocy1iecTBUTE MPEBpAIICHHE:
[.[/t::;] Br. CUu(CN), . H,0 . PCI, . NH, .
2 A £ o 3
| kar _t° NaOH
Bapuanr 7

1. Hanmumwmre Tpu ypaBHEHMs peakluu, B KOTOPbIE MOKET BCTyNaTh 2-MeTwinupuaund. [Ipeanoxure
croco6 0OHApYKEHUS ITOr0 COETMHEHHS B €T0 BOJHO-CITUPTOBOM PacTBOpE.
2. OcymiecTBUTE NpeBpaIleHUE:
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) KMno, CHOH  H,N—NH,+H,0
| TN Jor=a——8
! H

Bapuanr 8

2. U3 TnodeHa moayduTe O-MUPPOJIATHACTHI. YKaXUTE OCHOBHBIC PEAKIIMOHHBIC IICHTPHI ¥ HAITUIITUTE
peaxiusi, B KOTOPbIE BCTYIAET 3TO COCTUHEHHE.
3. OcymiecTBUTE MPEBPAILICHUS :

5 s0, H,N—NH, « H,0
| ] .p KN g g

Bapuanrt 9
1. Ha KOHKpETHBIX MpUMepax MOKaKUTE XUMUIECKOE CXOACTBO MUPPOIIa C PEHOTIOM.
2. OcyuiecTBUTE MPEBpAICHHE:

o) 0
v I
H,C—C._ CH,0—CO-CH;OCH, NCCH;—C—NH,  TayTomepus
S0 — — A B=———=2¢C
H,C—C’
= >
~o
o _HNO, PCl,_ o My NaNOj+HCI_ HO MO,
cncoo P Pa © H o ©
Bapuanr 10

1. 3 nupuauHa NOIy4yUTEe BCE M3OMEpPHBIE aMMHONMPUIMHBL. Hamummre cxemsl peakuuil ux c
a30THCTOM KucinoToi. Kakoii u3 3THX aMUHOB 00pa3yeT YCTOMYNBOE TUA30COCTUHEHHUE?
2. Ocy1iecTBUTE MPEBpAICHHE:

NH,  CH,COCH.CI

H,C—CO-CH-COOC H, —= A B C
’ : " adup -H,0

BapuanT 11
1. U3 6en3oina nomyunte uH10J1. CpaBHUTE XUMUYECKHE CBOMCTBA MH/I0JIa U TUPPOJIA.
2. OcymiecTBUTE MpeBpalICHU:

,r’— KNH., TayTOMepuA
{ N—=A———=8B
N
H Na,CcOo C_H.OH H,O0* "
a,CO, JHe 3
CICH,CO0H —22 % ¢ NaCN_ p 20T, ¢

Bapmuanr 12
1. Y3 aranona nonyunte Pypdypol U CpaBHUTE €ro CTPOCHHE  XUMUYECKUE CBOMCTBA C TAKOBBIMU Y
OeH3anbaeruaa.
2. OcyuiecTBUTE MpEBpAICHHE:
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COOCHs  H N—CO—NH, TayToMepus PCI.
) / 2 3 A yToMep| B Ch, o HL 5
° TCOOC H,
Bapuanr 13

1. U3 Tnodena nonyuure GpeHUITuApPa3oH GeHMI-0-THEHUIKETOHA.
2. OcymiecTBUTE MpeBpaIleHUE:

|.CHONa  CHNH-NH, CHJ  HNO,
: e — — D E
CH,CO0CHs 5 e coorn A B -CHOH C

Zn + HCl E C.H.CHO

Bapuant 14

1. U3 B-nukosnHa nonydure GeHUI-B-MUPUANIKETOH. YKaXUTE€ OCHOBHbIE PEAKLIMOHHBIE LIEHTPHI U
HalMIINTE YpaBHEHUs PeaKLuii, B KOTOPbIE BCTYMAET 1aHHOE COEIUHEHHE.
2. Ocy1ecTBUTE NpeBpalleHuE:

Tecmosbie 3a0anus:

1. Pacmomoxure CICAYIOMIUE apOMAaTUYCCKHUE COCIUMHCHHA B IIOPAAKEC YBCIUMYCHHUA OHEPIUHU

pe3oHaHca: a) ThodeH; b) 6eH30:1; ¢) MUKJIONeHTaaueHIWI-annoH; d) GypaH; €) muppoJ.

2. [Tuppon npotonupyetcs no atromy C-2 GbIcTpee, YeM 10 aTOMy a30Ta, TaK Kak:
a) atom yruepoaa C-2 oGnagaer 60s1ee BhIpa)keHHBIMU OCHOBHBIMU CBOWCTBaMM, YEM aTOM a30Ta;
b) pe3oHaHCHBII ruOpUA MUPPOIIA MOKA3BIBAET, YTO YACTUYHO IMOJIOKUTENBHBIN 3apsi)l HAaXOAUTCS

Ha aToMe a30Ta; ¢) aToM C-2 IpOoCTpaHCTBEHHO OoJIee TOCTYTICH, YeM aTOM a30Ta.
3. IMouemy muppon (pKa ~ 17) MmeHnee kucnplif, yem 1ukiaoneHraaueH (pKa ~ 15), xots atom a3ota
OoJiee PIEKTPOOTPUIIATEIICH, YEM aTOM yriiepoja’?

a) aTOM a30Ta B NMPPOJE HAXOAMUTCS B Sp°- THOPUIHOM COCTOSHHMH; b) aHalIu3 PE30HAHCHBIX
CTPYKTyp TNHppoJia B CTaTUYECKOM COCTOSHMHU YKa3blBa€T HA HaJIM4YHE€ YaCTHYHOTO
MOJIOXKHUTEIBHOTO 3apsiia Ha aToMe a3oTa; C) CONPSHKEHHOE OCHOBaHHE MHPpOJIa YCTOHYMBEe
COMPSDKEHHOTO OCHOBAHUSI LIMKJIONIEHTAIEHA.

4. Pacroylo)kuTe CIEAYIONINE COSAWHEHHS B TOPSIKE JETKOCTH BCTYIUICHHS B PEaKIHU
ANEKTPOUILHOTO 3aMelIeHus: a) 6eH3ou; b) ¢ypan; ¢) muppoi; d) THodeH; €) UMUAA30I.

5. BwiOepute psim, B KOTOPOM CHOCOOHOCTh COCAMHEHHH K PEAKIUSAM DIIEKTPOGUIHLHOTO
3aMeIIeHUs] MOHOTOHHO YBEJIIMYMBAETCS:

I I
o () <))<
P o N - o
N D PN




e
e

6. Pacnionoxure ciaenyromue COSUHEHNUS B MOPSAIKE YBEIUYEHUS JIETKOCTU OTPbIBA IPOTOHA
OT METUJIBHOH IPyNIIbI:

CH, CH3

/L:;:\ T ~CH, R

a) { J ; b) “ J 5 e u ]
N “\N’_;' hlr:r -
CH,CH,

7. Pacnionoxure cienyrolue COCIUHEHUSI B MOPSJIKE YBEIMYEHUsI CIIOCOOHOCTH B PEaKLUU
AMEKTPO(PHIBHOTO 3aMEeIEeHUs: a) UMUAA30JT;, b) uppod; ¢) 6enson; d) HUTPOOEH30; €) TUPHINH;
) nupumuuH; g) nupasuH.

8. Hammumure ¢hopMyTy KOHEUHOTO MPOIYKTA CISAYIOIINX MTPEBPAIICHUI:

T

nJ:H3 “ H;TCHO

A HO- s
J A HO- °

a) 4-[2-benumytenwn|-2(1H)-mupunnHoH; b) 4-[2-beHnmITeHIWI |TUPUANH; C) 4-(1-
dbenunBuauN ) nupuanH; d) [(4-MeTHI-2-MTMPUANHIIT)OKCH | ((hEeHUIT )METAHOI.

9. Pacnionoxxure clIeayromue COCAMHCHUS B MOPAAKE YBCIIMUCHUA KUCJIOTHOCTH!
H

N
{7 9
N

|
H

10. HUKOTMH — CHJIBHO SIOBHTOE BEIIECTBO, IIUPOKO MCIOIB3YEeMbIH i1 OOpbOBI C
BpPEIHBIMH HACEKOMBIMH, UMEET CIEAYIONIYIO CTPYKTYPY:

a

VKaKHUTE peareHT, ¢ KOTOPHIM HUKOTHH pearupyer B 000MX IHUKIIaX:
a) HCI; b) CL, hv; ¢) Cl,; FeCls.
11. ITupuaOKCAMHH — OJWH M3 BUTAMHHOB T'PYIIbBI Bg, MPUMEHSIOT MPH IeMaTUTax, KOXKHBIX
3a00JICBaHUAX, TOKCUKO3aX, HUMEET CIICAYIOIIYIO CTPYKTYPY:
Cl

HO.__“.__CH,OH

H,C” N7
CKOJIBKO PEaKIIMOHHBIX IIEHTPOB B MOJICKYJEe 3TOTO COCJAMHEHHS MOXET MaKCUMAallbHO
npopearuposats ¢ HCI:
a)1;b)2;c)3;d)4.
12. B pe3ynbTaTe cienyromei enouyky MpeBpaieHui

KMHOL CEHEOH NHz-NHZ
e T A B -

[’ “‘T N KOH

- C

H+

oOpa3yercs: a) TUApa3u] HUKOTUHOBOM KHUCIOTHI; b) ruapazoH 3-GopMUINUPUINHA; C) TUAPAZHI
W30HUKOTHHOBOM KUCIOTHI; ¢) 3-[(3-MUpUANHUIMETHI ) aMHHO |TIPOTIaHAITb.
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13. Cpeau npuBeICHHBIX HIKE PeakUui MUPUAMHA BbIOEPUTE PEAKLUIO, IPOTEKAIOUIYIO 110
MEXaHU3MY HYKJI€O(UIHHOTO 3aMELICHHUS:

PN H,SO, +S0, e S0H
a} U - (1] “ ,J
N 240°C, 24 4 ~NT
= TN |
b) ) - “ 1 F
“\N'/” [‘wl,]
CH,
RN NaNO;, KNO,4 e NG —
c) ( i i +
“M\N"f H,S0, (x), 370°cC “\Nf:‘ ‘xN-ﬁf \\NOQ
i Brg /’A'?{:T
) < 1
-~ = 300-500°C N B
r
. 1.u-C4Hdi, 100°C e
e) )

~N7 C.Hgn

N7 2.H;0,-H,, -LiOH

14. CrtocoOHOCTh COSTUHEHHM K 3TEKTPOGUIFHOMY 3aMEIICHUIO YBEITHUNBACTCS B PSITY:
a) umuaa3ou;, b) okcasomn; ¢) tnazon; d) muppoi; e) dbypan; f) THoden.

15. Kakoe 13 npuBeIeHHBIX HI)KE YPAaBHEHUH peaklUii HH0JIa HallICAaHO HEBEPHO:
HNO; +H,S0, ON. =

e — P Y
@ [ ] I
TN R
H N
2 H, A
NS N N,
b) L\ A / Ni L HNX
T H T H
- H, N,
N . \
o | /I 7 Pt { I /
TN " "N
H H
f’NOE
e Ph(COONO, =
e, i > )
ol 1Y PN
A - PhCOOH ~F N
H H
cl
e sQ.Cl, PN
o f \, e SN
~—N  Hoso, L/
H H
16. Ilo xakoii cxeme Henb3s NOJdyuYnuTh BUTaMHUH PP:
. HS0,+80, KCN, KOH H,0 NH, A
a) || ? A B C D E
\N.;;; HgSO,, 220 °C CIUIABI .
", CHC KMnoO, NH, A
b) [ 1 A B c D
L we,
N 3
~. Cl(CO)C NH,
c) | ? A— =B
& Ack
e Br, Cu(CN), H,O NH, A
d [ A B- ~cC D— —E
~NT FeBr,, t

17. Kakue 13 MepeuncIIeHHbIX COSTUMHEHUH anu10(pOOHBI:
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a) anunuH; b) Tnoden; c) unnoin; d) dypan; ) nupuaus; f) nuppos; g) MUpUMUIUH?

18. Pacnionoxwnre cnenyromue NH-KUCIOTBI B TOPSAJIKE YBEINYEHUS UX KACIOTHBIX CBOMCTB:

a) aHunuH; b) nuppod; ¢) umuaazon; d) Oenzumunazon; e) nupasoin; f) kapdbazou; g) mypHH.

19. Kakue wu3 NEpPEYUCICEHHBIX aMHUHOB CIOCOOHBI 00pa3oBbIBaThb N-OKCHABI MpU
B3aUMO/ICHCTBUU C MIEPOKCUIOM BOJOPOIA:

a) nuppoit; b) N,N-AMMeTHIIHMKIOreKCHUIIaMUH; €) MUPUANH; d) XUHOJIUH; €) UHAO0M?

20. VYkaxure, Kakue 2 BeIIeCTBA M3 IPHUBEJICHHBIX HID)KE BEIIECTB JIOKHBI OBITh
HCTIONB30BAHBI ISl CHHTE3a 2-(peHnmuHI01a no Merony Oumepa:

a) METWITHIKETOH; b) MeTwideHwIikeToH; c¢) 24-nuHutpodeHunruapasut;  d)
benmruapasuy; e) ruapokcuiamMus; f) nudeHnnkeToH; g) ruApazoH ameraibaeruaa’?

21. Ha3oBute mpoOAyKT, O0Opasylomuics B pe3yiabTare CICAYIOUIMX XUMHUYECKUX
IIPEBPALLCHHI:

2 ~CO0H CIcH,COOH  NaoH H* A
| NaoH ° e, U
N, a g

a) UHJ0I; b) MHAOKCUI; C) XUHONHH; d) 2-METHIIUHIOM; €) UHINTO.
22. Kakoe wu3 TmNpuUBENEHHBIX HW)KE NPOU3BOAHBIX MNUPHUAUWHA OyIeT MOABEepraThCs
ANIEKTPOPUIBHOMY 3aMEILCHHIO MTPeAnoYTUTENbHO 110 C-4 aToMy:

R — -
- T PN P

(LN (D

23. Pacnonosxxure CIICAYIOIINEC KUCIIOTHI B ITOPAAKE YBECIUYCHHUA KUCJIIOTHBIX CBOMCTB:

P - e _~._ _COOH
a | ] o)\ o N e |
N CooH ~g” “COOH "o~ "COOH N
24. YKaxxuTe OCHOBHOM MPOAYKT JJIsl CIACAYIOMNUX PEAKIIUN 2-TIHPUIOHA:
(1) PCly
(L —
N © (2) CH,l

(1): a) 2-xnopmupuans; b) N-xJ10p-2-MMUPUIOH; C) PEAKIUsI HE HICT
(2): a) 2-mMeToxkcunupunH; b) N-METHII-2-TIUPUJIOH; C) 2-THAPOKCH-4-METHIITTAPUINH.
25. Ha3zoBuTe KOHEUHBIN MPOAYKT MPEBPALLECHUI:
NH. CH,COCH,CI
3 A - B _
=Tinggs] -H,0

CH,(CO)CH,COOQC H,

a) 2,5-mumetun-4-gopunnuppor; b) 2,5-1umMeTri-4-kapOo3TOKCUITHPPOIT; €) 2,5-TUMETHIIITHPUTHH.

Tema 29. OCHOBBI PETPOCHHTETHYECKOI0 AHAJIN3A

Bonpocul u npobaemel 0ns kpyenoeo cmoaa:

1. P eTpOCI/IHTeTI/I‘-ICCKI/Iﬁ aHaJInu3. BapI/IaHTBI CTPATCTUH. HJ'IaHI/IpOBaHI/Ie «OT HCXOJHBIX

coennHEeHM». 1maHnpoBaHne «OT LENeBON CTPYKTYpbD». AHalnu3 CTPYKTYyphl Kak nenoro. Ilonsarue
Tpanchopma. IlnaHupoBaHue MHOTOCTAIMIHOTO CHHTE3a: JMHEHHAs W KOHBEPreHTHAs CXEMbI
cunte3za. lleneBas monexyna (TM), tpanchopm, cunTOH, perpoH. COOTBETCTBHE CHHTOHOB U
peareHTOB. PeTpoHbl YacTHYHBIE U MOJIHBIE. [IpuMepsl peTpOHOB.

2. Cunronsl "mormuuseie" u "Hemornydble". CHHTOHBI W WX CHHTETHYECKUE DKBUBAJICHTHI.

CHUHTETHYECKOE «ACPEBO». OI_IeHKa BO3MOJXHBIX HYTCP'I cuaTe3a. CHHTE3bI JIHHEHHBIE H
KOHBCPI'CHTHBIC.

3. CeneKTUBHOCTD M CIIOCOOBI YHpaBJCHUA CCIICKTUBHOCTBIO peaKHHﬁ.
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4. «MouiHble» peakuu.
5. Ha ocHOBE peTpOCMHTETUUECKOTO aHAIN3a CIVIAHUPYWUTE CUHTE3 CIIEAYIOIIEr0 KETOHA

6.

Hwke mnpuBeneHa cxema pEeTPOCHHTETHUYECKOTO aHAlW3a Aa30TUCTOTO HIIPHTA —

IMPOTHUBOPAKOBOI'O IIpCIIapara. Hamummre YPaBHCHUA peaKI_[I/Iﬁ IMOJIYYCHHA OTOro COCIAUHCHHA C
YKa3aHHuemM YCJIOBI/Iﬁ HX IMPOTCKAHUA.

I'“'-"rl-" -
-
— T === [T

7. Ha ocHOBE peTpOCUHTETUUECKOTO aHAIN3a CIVIAHUPYWUTE CUHTE3 CIIEAYIOIIEr0 aMUHa

ROH‘ a"’.l\"‘\ -~ NH be}

_

8. Ha ocHOBE peTpOCHMHTETHYECKOT0 aHajn3a CIUIAHUPYHUTE CUHTE3 CIEAYIOIIETO albleruia

(98]

9]

I

10.
11.

12.
13.

Me. SH
X X1
T
r‘.‘lb"’, \4; - /PO
H

TemaTuka KypcoBbIX padoT
[IpumeHeHne «KIMK peakiuil» B IEJCHANpPaBICHHOM CHHTE3€ CJIOXHO IOCTPOEHHBIX
OpPraHUYECKUX COEeTUMHEHUH.
CrniocoObl cHHTE3a XaJIKOHOB U XaJIKOHOMJIOB.
Peakuuu 1,3-AUMONsIpHOTO MUKJIONPUCOSTUNHEHUAa30METHHIIIUIOB K XAIKOHAM.
CuHTE3 TOTCHIMANBHBIX TEepOWIIUIOB HA OCHOBE MOJH(PYHKIMOHAIBHBIX MPOU3BOIHBIX
apOMaTHYECKHX U TeTEPOIUKINYECKIX KapOaMaToB.
CuHTe3 N3aTOBOr0 aHTUAPHUAA.
CuHTE3 HUTPOHOB Ha OCHOBE N-aJIKUJI-O-aMHUHOKHUCIIOT O] AEUCTBUEM MEPOKCHU/Ia BOIOPO/Ia,
BoJIb(ppamaTa HaTpus B AByX(a3HOU cucTeMe B MPUCYTCTBUM MEX(Pa3HOro Karaiau3aTopa U
U3yYCHUE UX PEaKIUil C HEKOTOPBIMH JTUTOISPODUIAMH.
Cunres panukana @peMu U ero IPUMEHEHUE B OpraHUUeCKOM CHHTE3E.
[omudochopHas kuca0oTa B OPraHMYECKOM CHHTE3E.
[InanupoBaHue cUHTE3a CIOXKHBIX OPraHUYECKUX BELECTB. PeTpocuHTeTHUECKHI aHaIu3 B
IUTAHUPOBAHUU MHOTOCTAIUHHOTO cUHTe3a. PearenTsl. DkBUBajIeHTbl. CHHTOHBI.
O6pazoBanue C-C cBsizeil: KitoueBasi TAKTHYECKas MpobdiieMa OpraHudeCcKOro CHUHTE3A.
B3aumonpeBpaienust GyHKIIMOHATIBHBIX TPYIII. 3alIUTHBIE TPYIIILI B OPraHUIeCKOM
CUHTE3E.
[uknonprucoeJMHEHNE KaK METO/I HOCTPOCHHUS IUKINYECKUX CTPYKTYP.
[leperpynnupoBKH B OPraHUIECKOM CHHTE3E.
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HyxneodunsHoe apoMaTHieckoe 3aMeleHIe BOJ0POIa — MPSIMON METOT
aMUHHUPOBAHUSAPECHOB U TeTapeHOB. OKHUCIUTETFHOC aMUHUPOBAHUE.
BukapuozHnoeaMiuHHpOBaHHE.

Ycnexu MpUMEHESHUS KaTaTu3aToOpoB MeK(Da3HOTO MepeHoca B OPraHnIeCKOM CHHTE3E.
[IpumeHeHre MUKPOBOIHOBOTO U3ITyUEHUSI B OPTAaHUYECKOM CHHTE3€.

XuMUdecKkue v (PU3UKO-XUMUIECKHE METO/IbI MICHTU(DUKAIINN OPTAaHHIECKUX COCIMHCHUM.
CoBpeMeHHBIE YCIIeXH OPraHNYeCKOr0 CHHTE3a COSMHEHHI C «TOMOJIOTUYECKON» CBSI3BIO,
«aHOMAJIBHBIX» CTPYKTYp, OMOJIOTHYECKN aKTUBHBIX BENICCTB (JICKAPCTBEHHBIX MTPEIapaToB
JUTSL ICYCHUS CIIU/IA, paKa, aTepoCKIepo3a).

Ycnexu cynpaMoJIeKyISIPHON XUMUU M XUMUHU CAaMOOPTaHU3YFOIIUXCS MOJICKY L.
[IpumeHeHne NOHHBIX KUAKOCTEH B OPTaHHYECKOM CHHTE3E.
HyxneounsHbBICTIEprpyIITUPOBKU B OPTAaHUISCKOM CHHTE3E.

DnexTpoduIbHbIe TEPETPYNIUPOBKHA B OPraHUIECKOM CHHTE3E.

CuHTe3 npou3BoJHOrO(TaNa3uHa Ha OCHOBE HUHTUAPUHA.

CuHTe3 napaieramMmorna.

CuHTE3 KHCIIOTH MenppyMa B e IPUMEHEHUE B OPTAaHUYECKOM CHHTE3C.

CuHre3 OeH3uMUAa307a.

Ankanmounpl. Beinenenne kogenHa u3 TUCTHEB Yasl.
NMeHHBIC peakiiuu B OPraHUnIeCKOM XUMUH.

Cepocopepxaiiyie BRICOKOMOJIEKYIISIPHBIC COSAMHEHHUS.
OKHUCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B OPraHUIECKOW XMUMHUH.

Cunre3 metuin {3-[2-(2-okco-1,2-muruapo-3H-urnon-3-unuaen)anetui | ¢peHnn}kapbamara.
Cunre3 uHA070B 110 MeToxy Henwuiiecky.

XvMUs ajaMaHTaHa ¥ €ro MPOU3BOTHBIX.

XuMusi OEH30XHHOHOB.

XuMHs apoMaTHYECKMXKapOaMaToB.
3amuTHBIE TPYMITH B OPTAHUYECKOM CHHTE3E.

Cunres METUJI 4-(3"-amuno-1,1",3-Tprokco-2,3-mquruapo-1H,1 'H-2,2"-ounaneH-2-
wi)peHnnkapoamara.

MeTo/1bl CHHTE32a U TIPEeBpAIICHNS KYMapHHOB U XPOMEHOB.

MynbTHKOMIIOHEHTHBIC PEAKIIUN B CHHTE3€ CIIUPOCOCINHEHUH.

XUMUS TeTepoapoMaTHICCKUXKapOaMaToB.

Xumuss  N,N’-11(MOHO)aTKOKCUKAPOOHWIBHBIX M CYJIb(OHUIBHBIX MPOU3BOAHBIX  TI-
OEH30XHHOHIUUMHHA.

JBymepHas cnekrpockonus IMP u ee BO3MOXKHOCTH.

«3eneHbIey aNKIIMPYIONINAE U allMIAPYIONIHE PearcHTHI.

Macc-creKTpoMeTpus B PeIICHUN KOHKPETHBIX 33a7]a4 OpraHN4eCKON XHUMHUU.

Cuntes TO3WJIATaN-IIUKIIOTEKCHIIOKCHKApOOHMIIaAMUHO () e HIITIIA30HUS " 5-
[IUKJIOTEKCUIIOKCUKApOOKCaMU10-2-3TOKCUKapOOHUINH/I0IA Ha €r0 OCHOBE.

Cunre3 (5,7,7-tpumetnin-5-3tun-1,2,5,6,7,1 1b-rexcaruapounsokcazono|3,2-a][2]|6eH3a3enun-
2-un)metun-N-¢peHunkapoamara.

IlepeyeHb BONPOCOB U 32IaHU, BBIHOCUMBIX HA IK3aMeH
S cemecTp

B yem cx07CTBO M pa3nuyue B CTPOCHUU U XUMHUYECKOM IMOBEIECHHH CIEIYIOIUX COCTUHEHUN:
n3oMepoB OpomOyTaHa, H30MepoB OpomrmporieHa, OpoMOeH305a M OpomucTtoro OeH3uiaa?
IToka3aTb OCHOBHBIE PEAKIIUN U UX MEXaHU3M.

Kak m3mensieTcsi cnocoOHOCTh K OKHCIICHHIO Y TIporaHonia-1, 2-mertunmnpornanona-1, ¢enona u
6en3uioBoro crupra? [lokazaTe Ha mpUMepax.

Kaxknmn xumMmaecknmMu pPeaKUsAMHA MOXXHO PA3JIMUUTh COCAUHCHUS: (bCHOJ'I, MOJIOYHYIO KHCJIOTY,
MIPONIEHOBYIO KHCIIOTY, METAHOBYIO KHUCJIOTY M MPOMAHOBYIO KUCIIOTY.
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W3 HeopraHm4eckux COEAMHEHHH MONyduTh 2-(QEHUIYKCYCHYIO KHCIOTYy. JlaTh Ha3BaHUS
COEIMHEHMSIM.
Kak u3Mmensiercst ciocoOHOCTh K peakiusiM Sy y NMPONaHOBOM KUCIIOTHI, €€ aHTUApuAa U amuaa’?
[TokazaTp MEXaHU3M M IPUMEPHI PEAKIII.
Kak u3MeHsSI0TCSI OCHOBHBIE CBOMCTBAa OEH3MJIOBOTO CIUpTA, n-HUTPO(EHONa U MpomnaHona-1.
[TokazaTh MeXxaHHU3M peaklUy U IPUBECTU IPUMEPBHI.
KakuMu XUMHYECKMMH peakIUsIMU MOXHO Pa3NuuuTh OyTeH-1, OyTuH-1, cTHpos, 3TUiIOEH301,
dhenon?
W3 nponeHa noiay4uTh 2-MeTUI0YTaHOBYIO KUCIOTY. JlaTh Ha3BaHUS COCAMHEHUSIM.
Kakue peakuuu u 1mo xakomy MexaHuzMy OyayT mporekats mo cBsizu O—H B mpomanone-2,
OCH3UJIOBOM  CIIUPTE, N-HUTPOQEHONe, n-METOKCHU(EHONIe, O-HUTPOIPONAHOBOM U  0O-
METOKCUNPONaHOBOH KucioTax. CpaBHUTH UX PEAKIIMOHHYIO CIIOCOOHOCTb.
B d4em cXoAcTBO M pa3nuuue apoMaTH4ecKoW, curma M m-cBasei? llokasaTe mpumepsl ux
PEaKIMOHHON CITOCOOHOCTH.
KakuMu XUMHUYECKUMHM pPEAKUUSAMH MOXKHO PpasziIHuuTh (OpMalIbJeTHa, 3TaHOJ], TJIMLEPHH,
METaHOBYIO KHCIIOTY, YKCYCHYIO KHUCIIOTY?
N3 6yTaHOBOM KHUCIOTHI MOIYYUTh TUU3ONPOIUIKETOH.
CpaBHUTH pPEAKIUOHHYIO CIIOCOOHOCTh M MEXaHW3M pEaKIHMi NPUCOEIWHEHHUS B MpPOIEHE,
IIPOINMHE, AaKpPWJIOBOW KHCIOTE, H30IpeHe, |-xmopnpomnene-1, 1-xnopnponene-2. IlpuBectn
MIPUMEPBHI.
Ha KOHKpeTHBIX mpHUMepax I[oKa3aTb JAEHCTBHE HHIYKTHUBHOTO, ME30MEPHOro 3(QeKTOB,
a¢dekra mons u Kpocc-conpsikeHus. OT 4ero 3aBUCUT CHIIAa 3JIEKTPOHHBIX 2PPEKTOB U YTO OHH
ONPEAECIAIOT B XUMUUECKUX CBOMCTBAX COCUHEHMN?
C momolIpI0 XUMHYECKHX pPEaKIUil pa3lIudyuTh COEAMHEHHUS: TIIIMLIEPUH, (EHOJ, YKCYCHYIO
KHCJIOTY, MyPaBbUHYIO KHCIIOTY, 3TaHab.
W3 HeopraHnyeckux COeTUHEHHH MONTyYUTh 4-HUTPO-3-METOKCUOEH30MHYIO KUCIIOTY.
B uem cX0ACTBO M pa3inyMe peakiuil >MeKTpoPHUILHOIO MexaHu3ma y OyrteHa-1, OyTuHa-1,
OyrtanueHa- 1,3, aTmiden3ona, xjaopOeH3oma u ¢peHoa.
Kak n3meHsieTcst cnocoOHOCTh K OKHMCJICHHUIO y TMpornaHoia-1, 2-MeTuiInponatona-2, mponaHoJia-
2 u ¢enona? [lokazaTs Ha MpUMepax.

KakuMu XUMHUYECKUMHM pPEAKLUUSMH MOYKHO Ppa3IHYUTh COCTUHEHUS: (PEHOJ, YKCYCHBIN
aNbJAETn], MPONEHOBYIO KHCIOTY, METAHOBYIO KHCIIOTY M IMPONAHOBYIO KHCIIOTY.
W3 6en3ona nomyunts 4-xnop-3cynabdodenon. late Ha3BaHUS COETUHEHUSM.
CpaBHUTH MpPOSBIEHUE KHUCIOTHBIX CBOWCTB y CJEAYIOUIMX COeAMHEHUW: OyTaHa, OyTeHa-1,
OytuHa-1, sTmunbeHs3ona, ¢eHona W mpomnaHona-l, mpomaHona-2, mpem-0ytaHona. IlokaszaTh
OCHOBHBIE PEAKIIHH.
Kak u3Mmensiercss ciocoOHOCTh K peakisiM Sy Yy NMPONaHOBOM KUCIIOTHI, €€ aHTUApUAa U amuaa’?
[TokazaTp MEXaHU3M M NIPUMEPHI PEAKIIUI.
KakuMu XUMHUYECKUMH pPEAaKLIUSMH MOXKHO PA3JIUYUTh COCIUHEHUs: (EHON, TIIMLEPHUH,
MIPONEHOBYIO KHCJIOTY, CAIMIIMIIOBYIO KUCIIOTY?

M3 HeopraHMYecKuX COCIMHEHMH MONYy4YUTh 2-(EHUIYKCYCHYIO KUCIOTY. JlaTh Ha3BaHMA
COEIMHEHMSIM.
CpaBHUTB peakMOHHYIO0 cIOcOOHOCTh rpynnbl C=0O B CIEAYIOUIMX COSAUHEHHUAX: MPONaHOBas
KHCIIOTa,  MpoMaHaib,  JUMETWIKETOH,  O€H3aJIbJeru/, N-HUTPOOEH3AIIbJIET U], -
HUTpONponaHoBast KucyoTa. [1oka3aTb OCHOBHBIE pEAKLIUU U UX MEXAHU3M.
Kak u3meHstoTcsi OCHOBHBIE CBOWMCTBAa OEH3UJIOBOTO CHHUPTA, n-HUTpodeHosa U IMpornaHoa-1,
IIpoIaHoja-2, 2-MeTWiI-nponaHoia-2, n-kpe3ona. [loka3arb MeXaHHW3M peakUUMu W IPUBECTH
MIPUMEPBHI.
KakyuMu XUMHYECKMMH peaKIUsIMU MOXHO Pa3NuuuTh OyTeH-1, OyTuH-1, cTHpos, 3TUiIOeH301,
dhenon?
W3 HeopraHMUeCKUX COCTMHEHUH MOIyUnuTh 4-HUTPO-3-METOKCHOCH30MHYIO KUCIIOTY.
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. 1. Kakue peakiuu u mo KkakoMy MexaHu3Mmy OynyT uaTu peakuuu no cBsa3u C-H B cienyrommux
COCMMHEHMX: OyTeH-2, THIOEH30J, MponaHaib, OCH3aJIbICTH, MPOMaHOBasi KUCIOTa, (PEHOI.
CpaBHUTE UX PEaKIIMOHHYIO CIOCOOHOCTb.

B yem cxoacTBO M paznuyre UHAYKTUBHOTO U Me3omepHoro 3¢ dextoB? IlpuBectu npumepsl nux
JEUCTBHS.

Kakumy XuMU4eCKUMH peakUsIMU MOXHO Pa3JIMYUTh MPOMNaHoi-1, (eHol, YKCYCHYIO0 KHUCIIOTY,
aKpWJIOBYIO KUCIIOTY?

[TomyuuTe 3-TIEHTAaHOH CIEIYIONIMMH CIOCOOAaMU: a) M3 COOTBETCTBYIOIIETO aJIKWHA, O)
OKHCJICHHEM CIHPTa, B) THUIAPOJIM3OM JTUTAIOT€HIPOM3BOJIHOrO, T) mnuponuzoMm Ca-coneit
KapOOHOBBIX KUCIIOT, /1) MATHUHOPTaHUYECKUM CUHTE30M.

B uem cxoncTBO M paznuune B CTPOCHMM M B XMMMUYECKHX CBOWCTBAxX IMPOMAHOBOM KHUCIIOTHI,
XJIOPAHTHIpUAAa TPOMAHOBOM KHCIOThHI, JTUJINPONUOHATA, MPONUOHATA HATPUS U aMuia
MIPONAHOBOW KUCIIOTHI, OeH30MHOM KUCHOTHI? [I0Ka3aTh OCHOBHBIE PEAKIIMU U UX MEXAHU3MBI.
[lokazaTh 3Ha4eHHMS OCHOBHBIX XapaKTEPUCTUK XHMHUYECKON CBSI3U [UIsl ONpEeNICeHUs THIIA,
MeXaHU3Ma PEaKIliu, PEaKIIMOHHOM CIIOCOOHOCTH B OPraHMYECKHUX coequHeHusx. [loka3aTh Ha
npuMepax.

KakuMu XUMHUYECKUMHM pPEaKUUSAMH MOXKHO PpasziIHuuTh (OpMalIbJeTHa, 3TaHOJ], TJIMLEPHH,
METaHOBYIO KHCIIOTY, YKCYCHYIO KHUCIIOTY?

W3 sTunena nomy4dnTs 2-MeTHII-2-TUAPOKCUIIPONIAHOBYIO KHCIIOTY.

[lokazaTte BiIUSHUE 3aMeCTHTENEll B apoOMaTHYECKOM Spe Ha CHIIy KHCJIOTHBIX CBOMCTB
3aMeIIEeHHBIX O€H30MHON KUCIOTHI. [IprBecTn mpumepsl.

[TokazaTte MexaHuW3Mbl Sg HUTPOBaHHS U CyJIb(hoXjopupoBaHus 2-meTwiOyTaHa. OnpeaenuTh
YCIIOBUS UX IIPOBEJICHUS.

Kakumy XUMHUYECKMMH peakUUsMU MOXHO pa3IU4YUTh MYPaBbUHYIO KHCJIOTY, MAacCIsSHYIO
KHCIIOTY, TUMETHIIKETOH, 3TaHallb, IPONIaHOJ- 1, IEHTaHOH-3.

N3 GyTaHOBOM KMCIOTHI NOTYYUTH TUA30MPOMUIKETOH.

B yem cxonctBo M paznuume peakuuu Sg y (eHona, sTHiIOEH3011a, OpoMOeH301a, OEH30HHON
KHUCJIOTHI, OeH3071a, OeH3anpaeruaa? CTaTHYecKuii M TMHAMUYECKUH (aKTOPBI.

Ioxazats neiictBue KMnOy4 B pa3nuyHbIX cpefiax Ha MPOIMEH, MPOIKH, MPOMWIOSH30.

Kakumy XuMUYeCKUMH peaklUsIMU MOXKHO Pa3JIMYUTh OSTUICHIVIMKOIb, 3TaHON, (EHOT U
TUMETHIIOBBIN dpup?

W3 nponaHoHa NOIy4YUTh aMUJT 2-METHIIBAIIEPUAHOBON KHUCIIOTBHI.

CpaBHUTh PEAKIIMOHHYIO CIHOCOOHOCTh M MEXAaHU3M peakIMid NPUCOSAUHEHHsS B MPOICHE,
MIPONMHE, aKPWJIOBOW KHUCIOTE, H3ompeHe, l-xmoprponene-1, 1-xmopmponene-2. IlpuBectn
IIPUMEPBHI.

Ha xoHKpeTHBIX mpuMepax ToOKa3aTb JEHCTBHE WHIYKTHMBHOTO, Me30MepHOro 3¢ (deKToB,
s dexTa nous u kpocc-conpspkeHus. OT 4ero 3aBHCUT CUIIa SJICKTPOHHBIX 3()()EKTOB U YTO OHU
ONPEACIISIIOT B XUMUYECKUX CBOMCTBaX COCTMHEHUMN?

KakumMu XUMHYECKMMH pEaKIMSIMH MOKHO pa3jIMYUTh MYpPaBbUHYIO KHCJIOTY, YKCYCHBIN
aHTUJPUJ, TPOMAHOBYIO KHCIOTY U CalMIWIOBYI0 KHUCIOTY, PE30pLHH, MHPOKATEXUH,
THUIPOXUHOH?

N3 ykcyCHON KUCIOTHI MONTYYHUTD 2,3-TUMETUIOYyTaHTUOBYIO KUCIIOTY.

B ueMm cX0ACTBO M pa3nuuue B CTPOCHHM M XMMHUYECKOM IOBEACHHUU CIEAYIOUIMX COEINHEHUI:
M30MEepOB OpoMOyTaHa, HW30MEpPOB OpomIporeHa, OpoMOeH3o0iMa W OpoMmcTOro OeH3mma?
IlokazaTe OCHOBHBIE pEAKLIUU U UX MEXAHU3MBI.

[Tokazate MexaHusM Ag IpH peaklUH XJIOPOBOJAOPOJAA C HM3OMPEHOM, OIpPENETUTh YCIOBHS
peakuuu. IIpuBecTn ypaBHEHUE peakluy MOJIUMEPHU3ALIUH.

C momolIpI0 XUMHYECKHX pPEaKIUil pa3lIudyuTh COEAMHEHHUS: TIIHMLIEPUH, (EHOJ, YKCYCHYIO
KHCJIOTY, MyPaBbUHYIO KHCIIOTY, 3TaHab.

N3 Genzona mosiyuute N-TONYWJIOBBIM albleryj] M HAMUIIUTE PEaKUUI0 €ro KOHACHCALUU C
YKCYCHBIM aHTUAPUJOM B IPUCYTCTBUYU BOJHOTO pAacTBOpA alleTaTa Kajusl.
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6 cemecTp
1. B 4geM cX0ACTBO ¥ pa3iuune B CTPOSHUH U XUMHUUYECKOM TOBEICHUH CIICTYIONTUX COCTMHEHUN:
STUJIAMHUH, IUMETWUJIAMUH, aMHUJ YKCYCHOM KHUCJIOTBI, O-aMHUHONPOINHUOHOBAs KHCIOTa, M-
TOJIYWUIUH, O-TIMKOJIVH, TUPPOJI, arieTanmn? [lokakuTe OCHOBHBIE PEaKIIHH.
2. Ha ocHOBe cxemMbl PETPOCMHTETHYECKOTO aHajiu3a CTPYKTYpbl, TPUBEICHHON HUXKE,
OCYIIIECTBUTE CHHTE3 IIEJICBOTO COCJAMHECHHS, HUCIOJIb3ysl B KAdeCTBE HCXOJHBIX BEIIECTB
TUMeTHIaneTueH, 1,3-0yraaqueH u OeH301:

Ph ——> ph + PhCH,CI
N
H,C Hao Ph H,C H, OH

S1

Ph
Me
ST ——) + C@O

Me

Me
Céo | E— ———y ?
Me

Me

Q== 0—C

MgBr

Hamummure YpaBHCHHA COOTBECTCTBYIOIIHUX peaKum‘/'I CHUHTC34a, YKAXKXUTC YCIIOBUA UX ITPOTCKAHUA.

3. U3 6en3ona nonyuuts 3-(n-0poMdennnazo)-2-HUTPOOESH3OI.

4. U3 aneToykCcyCHOM KHUCIOTHI MONTYYUTH 2,3-AUMETUIOYTaHINOBYIO KUCIIOTY.

5. CpaBHHTE PEaKLIMOHHYIO CIIOCOOHOCTH 1o rpymnne OH cienyromux coeqUHEeHN: IponaHod, -
Kpe30J1, OCH3WJIOBBIM CIHPT, MPOMAHOBasi KHUCIOTa, OCH30iHas Kuciorta, (pypankapOOHOBas
KHCJIOTa, HUIKOTUHOBAsl KUCJIOTA U TMLepHH. [lokaxure peakiuu 1 UX MEeXaHUu3M.

6. Ha ocHOBe cXeMBl pPETPOCHHTETHYECKOTO aHajiu3a CTPYKTYpbl, TPUBEACHHOW HUKE,
OCYILIECTBUTE CHHTE3 LEJIEBOT0 COEIMHEHUs, HCIOJIb3YyS B KauyeCTBE MCXOIHBIX BEIIECTB
HaTINH U 66H30J‘I'

‘ o + r
O ©;/CI
Vie Me Vie Me
Me C X

S2
MgCl cl

)
Br Br
S2 /— ) X —
CH,
OH

Hanumure ypaBHEHUS! COOTBETCTBYIOIINX PEAKLIUN CUHTE3a, YKAXKUTE YCIOBUS UX MPOTEKAHMUS.
7. W3 aneroykcycHoro 3¢upa noiay4duTh 3,4-IUMETUI-2-TICHTaHOH. .
8. C moMoIplo KakUX PEaKIil ¥ peareHTOB MOXKHO OCYHIECTBHUTH IpEBpalllEHUE MpOoNaHals B
TPUMETUIIITUIICH?
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9. Kakme peakuuu W 1O KakoMy MexaHu3My OyayT uaru mo cBssu C-H B crnemyromux
COCTMHECHUSAX: OyTeH-2, J3TWIOCH30JI, YKCYCHBIM ajbJCTH]l, MacJsTHas KHUCJIOTa, Ha(TaIvH,
MUPUMUIUH, aleTOyKCycHas Kuciora, Oyramguen-1,3? CpaBHHTE HX pEaKIHUOHHYIO
CIIOCOOHOCTE.

10. Ha ocHOBe cxeMbl pETPOCMHTETUYECKOTO aHalIM3a CTPYKTYpbl, TPHUBEICHHOW HIXKE,
OCYIIIECTBHTE CHHTE3 IIEJICBOIO COCIWHEHUS, HCIOJIb3ys B KadeCTBE MCXOJHBIX BEIICCTB

METUI(PEHUIKETOH, 1,3-0yTaauen u rekcen-3:
o

Me
COEt + N Cot
Ph

Me Me
EtO,C 0
CO,Et
< + Me
H CO,Et CO,Et

Hanwmmmte ypaBHEHHsI COOTBETCTBYIONINX PEAKINI CHHTE3a, YKAKUTE YCIOBHUS UX MPOTEKAHHUS.

11. U3 Genzona nmony4utsb S-(HUTpOohEHMIa30)-2-TMMETUIAMIHOOEH30JICYIb(OKHUCTIOTY .

12. C nomomipio KakuxX peakiuii MOKHO U3 MTPOMaHa MOJTYYHUTh Ol-aMUHOMACIISIHYIO KUCIIOTY?

13. ApomaTtrnueckasi CBsi3b. XapaKTepHbIC pPEAKIMM W MEXaHU3Mbl WX MpoTekaHus. CpaBHHTE
PEaKIMOHHYIO CIIOCOOHOCTh B JIAHHBIX peakluusax OeH3oI1a, aHWJIMHA, HUTPOOeH30J1a, MUPpoIa,
UMUAa30J1a, MUPUMUINHA, HadTanuHa, anTpareHa. CTaTH4ecKuil 1 TuHAMUYeCKHUd (pakTophL.

14. Ha ocHOBe CXeMbl PETPOCMHTETHYECKOTO AaHaJIh3a CTPYKTYpbl, IPUBEICHHONM HUXKE,
OCYILIECTBUTE CHHTE3 LEJIEBOTO COCIMHEHHMs, HCIOJIb3Yys B KauyeCTBE MCXOIHBIX BEIIECTB

Ha(TaIMH U OEH301:
NH

(0]
(0]
Cl ;O +
— Me
N Me
Br o
Br o

2

Cl

ﬂ ﬂ

Br NO,
)
Me

Cl

O CH, HO ﬂ
OH
cl
H

Hanuiure ypaBHEHHs! COOTBETCTBYIOIIMX PEAKLIUNA CUHTE3a, YKAXKUTE YCIOBUS UX MPOTEKAHUS.
15. U3 arteroykcycHOTo 3¢upa MoaydnuTh aTUITHHOBYIO KHCIIOTY.
16. C nomolpl0 KaKUX peaKIuid M pearecHTOB MOXHO OCYIIECTBUTh IpPEBpaAlICHUE n-
HUTPOAHWINHA B M-HOA(EHON?
17. Y3 6eH3071a MOny4uTh 3-QEeHUIPONAaHOBYIO KHCIIOTY.



18.

19.
20.

21.

22.
23.

24.
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C nomo1Ipo KaKuX peakifii MOXHO MPEBPAaTHUTh MAJIOHOBYIO KUCIIOTY B 2-3TUIIOYTaHIHOBYIO
KHUCJIOTY?

W3 anieroykcycHOro 3¢upa noiay4yurtsb 3,4-TuMeTHI-2-1IEHTaHOH. .

C noMomiplo KakuX peakiMil U peareHTOB MOXKHO OCYIIECTBUTH IMPEBpPAICHHE MPOIaHals B
TPUMETUIIITUIIEH?

Kakune peakiuum u mo kakoMy MexaHusMmy OyayT uatu no cBszu C-H B criemyrommx
COEIMHEHUAX: OyTeH-2, STHIOCH30J, YKCYCHBIH albAeru]l, MaciisiHas KHUCJIOTa, HadTanus,
NUPUMUIUH, alEeTOyKCycHas Kuciora, Oyraaues-1,3? CpaBHHTE HX pEaKUHUOHHYIO
CHOCOOHOCT.

N3 aneroykcycHOTO 2drpa NOoTyIuTh K300y THIMETHIKETOH.

C nmomomnipio Kakux peaklui W peareHTOB MOYKHO OCYIIECTBUTH IpeBpalleHue OeHzosa B 3-
OpOM-5-HUTPOMETOKCUOCH301?

Ha ocHOBe cXeMbl pPETPOCHHTETHMYECKOIO aHalu3a CTPYKTYpbl, IPUBEACHHON HUXKE,
OCYIIECTBUTE CHUHTE3 ILEJIEBOI0 COEIMHEHUS, HMCMOJIb3ys B KadeCTBE MCXOJHBIX BEIIECTB
OeH3ouI:

Cl
048_0 —— Et Et @[N
Et i " O,

Harmmmmre YpaBHCHHA COOTBETCTBYIOIIHUX peaKuHﬁ CHUHTE34a, YKaXKUTC YCIIOBUA UX ITPOTCKAHUA.

25.

Ha ocHOBe cXeMbl PETPOCHMHTETMYECKOTO aHaliu3a CTPYKTYpbl, IPHUBEIECHHOW HUXKE,

OCYHECTBUTEC CUHTE3 LEJICBOTO COCANHEHU A, UCITOJIB3YS B KAYECTBE NCXOAHBIX BCIICCTB AJITTUIXJIOPU
" aITUITMHOBYIO KUCJIOTY:

OH
CO,H o CO,Et
CO,H .
[ — [e— ‘ CO,Et
COH CO,Et

1
é/coza
:

o CO,H

+
Q ur)
RS °
m
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Hamuiute YpaBHCHHA COOTBCTCTBYIOIIHUX peaKLII/Iﬁ CHUHTC34a, YKAXUTC YCIIOBUA UX ITPOTCKAHUS.

26. Apomaruyeckasi cBsi3b. XapaKTEepHbIE peaKlUUU U MEXaHU3Mbl UX MporekaHusa. CpaBHUTE
PEAKIMOHHYIO CIIOCOOHOCTh B JIAHHBIX pEaKUusAX O€H3051a, aHWIMHA, HUTPOOEH30J1a, MUPPOIIA,
MMU1a30Ja, MMPUMHUIMHA, HaQTalnHa, auTpaleHa. CTaTu4ecKuil 1 TMHAMUYeCKU (PakTopBhlI.

27. . 13 6eH3ona NOIy4YUuTh S-(HUTpOPeHn1a30)-2-TMMETUIaMUHOOEH30JICYIb(OKHUCIIOTY.

28. Harinmure ypaBHEHUS COOTBETCTBYIOIIMX pPEAKUUNA CHHTE3a, YKAXKUTE YCIOBHS HX

IIPOTEKAHUS.
29. C noMOIIbI0 KaKUX peakluidi MOKHO U3 MPOMaHa MOJIYyYUTh 0-aMUHOMACIISIHYIO KUCIIOTY?
30. CpaBHHTE NPOSIBIEHUE KUCIOTHBIX CBOWCTB B CIEYIOLIMX COEAMHEHUsX: OyTaH, 1-OyteH, 1-
OyTuH-1, OeH30I1, MaOHOBBIN 3GuUp, aHWINH, TUPPOJ, HadTanuH. [IpuBeauTe MPUMEpHI.
31.Ha ocHOBE CXE€Mbl PETPOCHUHTETUYECKOIO aHaJIN3a CTPYKTYpbl, IPHUBEIECHHOW HUXKE,
OCYILECTBUTE CUHTE3 LIEJIEBOTO COEIUHEHNUS, UCIIOJIb3Ysl B KAUECTBE UCXOIHOIO BELIECTBA OEH30II:

CH,
Cl NH,
Ol — 1, A
_N NH N
HOOC NG cl COH H,C H
CH, S1

S2

H H.C CH
S2 3 3
| E— QN\N%CHG — /@\ + T
' _ o
H,C CH, H,C H NH,
+
/©\ Cl _
H,C N=N

ﬂ
A,
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Hanummre ypaBHEHUS! COOTBETCTBYIOIINX PEaKLUN CUHTE3a, YKaXKUTE YCIOBUS UX MPOTEKAHMUS.

32. U3 aneroykcycHOro 3¢upa noay4uThb 2,4-MeHTauoH.

33. C nomompr0, Kakux peakiil U PeareHTOB MOXHO OCYIECTBHUTH INPEBPAIICHUS MUPHUJNHA B
BUTaMUH PP 1 MMKOIMHOBYIO KHCIOTY?

34. CpaBHHTE pEaKIMOHHYI0 cTOCOOHOCTH rpymibl C=0 B CIEAYIOMMX COSAMHEHUSIX: TIPOMIaHOBas
KUCIJIOTA, TpOIaHallb, TUMETUJIKETOH, XJOPAHTHIpUI OCH30WHOW KHUCIIOTHI, OEH3albJeru,
MUPOBUHOTPaIHAs KUCII0Ta, (PYKTO3a, UKIOreKcaHOH. [TokakuTe OCHOBHbIE peakIuy.

35.Ha ocHOBe cXeMBl pETPOCUHTETUYECKOTO aHalIM3a CTPYKTYpbl, IPHUBEIECHHOW HIXE,
OCYIIECTBUTE CHHTE3 LIEJIEBOr0 COEJAMHEHHUS, UCIOJb3ys B KAayeCTBE HCXOJHOTO BEIIECTBA
OeH301:



CH,

Hanummre ypaBHEHHs1 COOTBETCTBYIOIIMX PEAKLUI CUHTE3a, YKQKUTE YCIOBUS UX MPOTEKAHHUS.

36. U3 aneroykcycHOro 3(pupa moayduTh 4-OKCOMIEHTAHOBYIO KUCIIOTY.

37. C nomouip0 KakUxX peakluil U peareHTOB MOKHO OCYIIECTBUTH IpeBpalleHue OeHzosa B 5-
aMuHO-2-HUTpodeHnon?

38. 1. Kakue peakuuu u 1o Kakomy MexaHuszMy OyayT npotekathb 1o cBsizu C-H B crnemyromumx
COEJIMHEHUSX: IPOIaH, MPOIEH, TOJyOJ, MPOINaHOBas KUCIOTa, (peHos, MUpUIUH, THOQEH,
OyTtuH-1? CpaBHUTE UX pPEaKIMOHHYIO CIOCOOHOCTB.

39.Ha ocHOBE cX€MBbl pETPOCHHTETHYECKOTO aHalu3a CTPYKTYpbl, IIPUBEICHHOM HUXKE,

OCYILIECTBUTE CHHTE3 1IeJIEBOTO COEIMHEHUS, UCIIO0Ib3Yysl B KAUeCTBE MCXOAHBIX BEIIECTB Ha()TAIUH U
TOJIYOJL:

CZHS

H.C —

3 < > <O C,H, OH

> HSC©%< +
OH
It OH
o O
te H)k

Hanwumte ypaBHEHHs COOTBETCTBYIONIMX PEAKIUN CHHTE3a, YKAKUTE YCIOBUS UX MPOTCKAHHUSL.

40. U3 mema-nuHUTPOOEH301a MOIYYUTh N-TUAPOKCUOCH30MHYIO KUCIIOTY.

41. C noMOIIIbI0 KaKMX PEAKIUNA U peareHTOB MOKHO OCYILIECTBUTh MPEBpAILlEHHE alleTOYKCYCHON
KHUCJIOTHI B METHJI-8MOp-0y THIIKETOH?

42. B 4eM CXOJICTBO M pa3jinyKe B CTPOCHUU U XUMUYECKOM TIOBEJACHUU CIICAYIONIMX COCAMHEHHIA:
W30MEpPHBIX  XJIOPOYTEHOB, XJIOpOCH30J1a, XJIOPHCTOTO OCH3WIa, XJOpaHTUApHUaa 2-
THO(HEeHKapOOHOBOW KHCIIOTHI, O-XJIOPIHUPHUANHA, 2-XJI0p-2-MeTHIOyTaHa. [lokaxuTe peakiuun
1 UX MEXaHU3MBI.

43.Ha OCHOBE CXEMBI PETPOCHHTETUYECKOTO aHalM3a CTPYKTYPbl, TPUBEICHHOW HIKE,

OCYIIIECTBUTE CHHTE3 IIEJIEBOT0 COCTUHEHHUs, UCMOJB3ysI B KAaUeCTBE MCXOJHBIX BEIIECTB Ha()TaJIMH,
OEH30JT ¥ TOJTYOI:
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Harnumure ypaBHEHUS COOTBETCTBYIOIIMX PEAKLIMNA CUHTE3a, YKAXKUTE YCIOBUS UX IIPOTCKAHUS.
44. U3 6ensoina nmonyuuts 4-(cynbhodeHnnazo)-1MMeTHIaMIHOOSH30T.

45.

C noMoIIbI0 KaKUX PeakIMii MOYKHO PEBPATUTh alleTHIIEH B SIOJIOUHYIO KHCIIOTY.

46. B ueMm CXOJICTBO M pa3IMuM€ B CTPOCHUU U XUMUYECKOM TMOBEJACHUU CIEIYIOIINX COCTMHEHUN:

47.

48.
49.
50.

51.

IIPONIAaHOBAsl KHUCJIOTA, XJOPAHTUAPUJ IPONAHOBOW KHUCIOTHL, STUINPONMOHAT, aMUJL
IPOMAHOBON KUCIIOTHI, OEH30MHas KUCII0Ta, HUKOTMHOBAsI KMCII0Ta, OyTaHallb U IIIOKO3a.
Hwmxe npuBeneHa cxeMa peTpOCMHTETHUYECKOTO aHanu3a Z-(l-neHTeHW)IUKIONEHT-1-eHa.
Hanummnre ypaBHEHUS peakLMi CHHTE3a TOTO COCIWHEHUS, YKAKUTE YCJIOBMs NPOTEKAHMS
peaKuui.

H,C

/:>®: Et‘—>l>—:H:>
:>()OHH:>@O

W3 ManoHOBOM KUCIOTHI OTYYUTH 2,3-TUMETUITICHTAHOBYIO KUCIIOTY.

W3 6en3omna momyunre repouun «2,4-J1» (2,4-muxnoppeHOKCHYKCYCHYIO KUCIIOTY ).

Ha coenunenus: aHunuH, (eHON, AWMETWIAMUH, HHUTPOOEH30JI, MHUPPON W MUPUAUH
noneiictBoBayin pazdaeieHabiM NaOH, konnentpupoanHoir H,SO., CH;COCI, Br, (H,0O),
NaNO,+HCI, HCI+H,O, HNOs paznuunoii koHIeHTparuu. Kakue moWayT peakuuu, Kakue
HEO0OXOAMMBI YCIIOBHS JIsI UX MPOBEJICHNUs, KAKOBA aKTUBHOCTh COCTUHEHU?

Hwuxe mpuBeneHa HeMoNHAsh cXeMa PETPOCHMHTETUYECKOro aHanmuza Z-2,3-IUMeTUIoKTa-2,4-
nueHa. J[omoysiHUTe 3Ty CXeMy, UCXOJd U3 TOTO, YTO HMCXOJHBIM COCIUHEHUSIMHU SIBIISIOTCS
H30MPONMIOPOMUJ] M ALIETUJICH.



52. 3. 3 m-HUTpOAHWINHA TIOTYYUTh M-HOJOCH30MHYIO KUCIIOTY.

53. C nOMOIIBIO KaKUX peakUuii MOKHO IPEBPATUTD ITHJIEH B MACIIIHYIO KUCIIOTY?

54. B ueM CXOZCTBO U pa3Inyue peakuuil 3JeKTpo(PUILHOr0 MeEXaHu3Ma y MpoIuieHa, OyTaaueHa-
1,3, nadranuna, dypana, NMpUMHIMHA, UMHUIA30J1a, aHWIWHA W HUTpoOeHszona. [lokaxute
OCHOBHBIE PEaKLUU U UX MEXaHU3MBI.

55.bpydpen — aHTHpeBMaTHYECKOE CpPEICTBO, KOTOpO€ IMpeAcTaBiser coboit  2-(4-
n300yTHI(DEHWT)TPOTAaHOBYIO ~ KHUCHOTy.  Hmke — mpuBeneHbl — HaYalbHBIC  JTallbl
PETPOCUHTETUYECKOrO aHaJIM3a 3TOro Ipemnapara. JlONOJHUTE 3Ty CXeMy, NpUHUMAs BO
BHHUMaHUE TOT (aKT, 4YTO UCXOJIHOE BEIIECTBO — OEH301.

g

CH,CH(CHy,) CH,CH(CH,) CH,CH(CH,) CH,CH(CH,),

56. U3 aHuIMHA MOTyYUTh 71-HUO/I-METOKCUOEH3OJI.

57. B 4eM cXOACTBO U pa3IMYME B CTPOCHUHN U XUMUYECKOM MOBEJAECHUH CIEAYIONIUX COCAMHEHUM:
UPPOJI, AHWIWH, TUPUANH, MUpUMUIUH? [loKakuTe OCHOBHBIE PEAKIIHH.

58.Ha ocHOBe cXeMbl PETPOCMHTETUYECKOTO aHaliu3a CTPYKTYpbl, TPUBEACHHON HUXKE,
OCYILIECTBUTE CUHTE3 1IEJIEBOTO COSTUHEHUSI.

0 OH j
. o, = e
R o T T CH = CH+ s}
T P ,ﬂ\_\,;J * BT e,
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Hanumure ypaBHEHUS! COOTBETCTBYIOIIMX PEAKLUN CUHTE3a, YKAKUTE YCIOBUS UX MPOTEKAHMUS.

59. U3 6en3ona nomyuuts 1-6pom-3-xs10pOeH301I.

60. C IOMOIIIbIO KaKUX PeaKLUi MOKHO IPEBPATUTh MAJIOHOBYIO KUCJIOTY B 2-3THJINIEHTaH/IHOBYIO
KHUCIIOTY?

61. C nomo1pi0 KakuX peakiuii U peareHTOB MOYKHO OCYLIECTBUTH IIpeBpalleHue |-leHTaHojaa B
1-6yTanon?

62. Kakue peakuuu 1 1o KakoMy MexaHM3My OyayT mporekarh 1mo cBs3u C=C B cieqyromux
coeuHeHusX: OyTeH-2, Oytaguen-1,3, akpwioBass KuCIIOTa, OpOMHUCTBIM aymaumi, 1-
opommnponen? CpaBHUTE UX aKTUBHOCTb, IPUBEAUTE IIPUMEPHI.
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63. Ha ocHOBE cXeMBbl pETPOCMHTETUYECKOTO aHalIM3a CTPYKTYpbl, IPHUBEIECHHOW HIXE,
OCYILIECTBUTE CUHTE3 LIEJIEBOTO COCTUHEHUS.

+
G———

HanuimuTe ypaBHEHUSI COOTBETCTBYIOIIMX PEAKLIUA CUHTE3a, YKAOXKUTE YCIOBUS UX MPOTEKAHUS.

64. U3 6en3ona noayduts 3-(n-0pomdenniazo)-2-HuTpoOeH301I.

65. 13 alleToykCyCHOM KUCIOTHI MOMYYUTD 2,3-TUMETUITEKCAHINOBYIO KUCIIOTY.

66. CpaBHHTE PEaKIMOHHYIO cIOCOOHOCTH 1o rpymme OH crienyronmx coeTMHeHH: MponaHo-1,
n-Kpe3oJ, OEH3WIOBBIA CIOUPT, MPONAHOBAs KUCIOTA, OCH30WHAs KHCIOTa, THO(EH-2-
KarboOHOBasi KHUCJIOTAa, HUKOTHMHOBAs KHUCIIOTa M STWICHIVITKONb. [lOKaXuTe peakuuu U UX
MEXaHU3M.

67.Ha ocHOBe cxeMbl pPETPOCHHTETUYECKOTO aHaliu3a CTPYKTYpbl, HPHUBEIECHHOW HIXKeE,
OCYIIECTBUTE CUHTE3 LIEJIEBOI'O COETUHEHMS.

H;Cy‘/OH H-C .OH H3C’~_,—,O
H - "0 HO "'O HO o
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Hanummre ypaBHEHUS! COOTBETCTBYIOIIUX PEAKLIUN CUHTE3a, YKAXKUTE YCIOBUS UX MPOTEKAHMUS.

68. 13 aneroykcycHOro 3¢upa noayduTh 3,4-TuMeTHI-2-TIeHTaHOH.

69. C noMoIIbpI0 KaKUX peaklUui M pearecHTOB MOYKHO OCYIIECTBUTH IPEBpAIlCHHE NpoNaHais B
TPUMETHIIITUIIEH?

70. Kakume peakuuu M Mo KakoMy MexaHusMmy OyayT uartu no cBssu C-H B cienyrommx
COCIMHEHUSAX: ATUIOEH30JI, HUTPOOEH30J, aHWIWH, MUPUAWH, NHUPpoJ, HadTanuH,
nupuMuInH,? CpaBHUTE UX PEaKIMOHHYIO CIIOCOOHOCTB.

71.Ha ocHOBe cXeMbl pPETPOCHHTETUYECKOTO aHajiu3a CTPYKTYpbl, TNPUBEAECHHOW HUXKE,
OCYIIECTBUTE CUHTE3 1IEJIEBOIO COCTUHEHMS.
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Hanuimmre ypaBHEHUS COOTBETCTBYIOIUX PEAKLIUN CUHTE3a, YKAKUTE YCIOBUS UX NPOTEKAHMUS.

72. 13 anileToyKCyCcHOTO 3(pupa MoaydnuTh U300y THIMETHIIKETOH.

73. C noMoUIbi0 KaKUX PeakiMii 1 peareHTOB MOXXHO OCYIIECTBHUTH NpeBpalieHne Oensona B 3,3 -
mopom-4,4" nmamMuHO I eHnT?

74. B ueM CXOJCTBO U pa3M4Me B CTPOCHUU U XMMHUYECKOM IIOBEACHUU CIEAYIOUIMX COCIUHEHUN:
STWJIAMUH, TUMETHJIAMUH, aMUJ YKCYCHON KHCIIOTbHI, 0-aMHUHOIIPOIIMOHOBAas KHUCIIOTA, M-
TOJIYUJIMH, O.-IIUKOJIMH, UPpPOJI, anleTaHmina? [Tokaxure OCHOBHbIE peakLUy.

75.Ha oOcHOBE CXEeMBI PETPOCUHTETHMYECKOTO AaHAJW3a CTPYKTYpbl, IPUBEICHHOM HUXKE,
OCYLIECTBUTE CHUHTE3 LEJEBOIO COCIMHEHUS, MCIOJIb3ysl B KadeCTBE MCXOJHBIX BELIECTB
JUMeTuIaneTwieH, 1,3-0ytaauen u 0eH30:

Ph —— ph + PhCH,CI
N
H,C H3O Ph H,C H, OH
S1

Ph

Me
S1 ——> + Céo

MgBr
Me Me
b = (=
Me Me
h Ph Ph |
0 — 00— 00—
MgBr Br

Hanumure YpaBHCHHA COOTBETCTBYROIINUX peaKL{HI’I CHUHTC34a, YKAXKUTC YCIIOBUA UX ITPOTCKAHUS.

76. 13 6en3ona mony4utsb 3-(n-6poMdennnazo)-2-HuTpoOCH30I.

77. U3 anleTOyKCyCHO#M KUCIIOTHI MOTYyYUTh 2,3-TUMETHIOYTaHAHOBYIO KHCIIOTY.

78. CpaBHUTE pEaKIIMOHHYIO ClIOCOOHOCTH o Tpynne OH crneayrommx coeAMHEHUM: MPONaHo, n-
Kpe30J1, OCH3WJIOBBIM CIHPT, MPOIAHOBAas KUCIIOTA, OCH30iHAas KucioTa, (pypaHkapOOHOBas
KHCJI0Ta, HUKOTUHOBAA KHUCJIOTAa U INTUICPHUH. IToxaxure pPCeaKk U X MCXaHU3M.
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79.Ha ocHOBe cXeMBbl pPETPOCHHTETHYECKOTO aHaju3a CTPYKTYpbl, TNPUBEACHHOW HUXKE,
OCYIIIECTBUTE CHHTE3 IEIIEBOTO COCIMHEHHMS, HCIIONB3YyS B KAdeCTBE HMCXOIHBIX BEIIECCTB
Ha(TaJINH U 6eH3on'

‘ O + r
O ©;/C|
Me Me Me Me
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Hanuimmre ypaBHEHUS COOTBETCTBYIOIUX PEAKLIUN CUHTE3a, YKAKUTE YCIOBUS UX POTEKAHMUS.

80. U3 ameroykcycHoro 3¢upa mosnyduTs 3,4-1MMETHII-2-TICHTaHOH.

81. C noMoIbI0 KaKUX PEAKLHUil U pearecHTOB MO)KHO OCYLIECTBUTH IPEBpAILEHUE IIPONaHalIsl B
TPUMETUIIITUIIEH?

82. Kakue peaknuuu M 1O KakoMy MexaHusMy Oynyt uatd no ces3su C-H B cienyromux
COCIMHEHUSX: OyTeH-2, STWIOEH30JI, YKCYCHBIH allbJeruji, MacisHas KHUCIOoTa, HadTaauH,
OUPUMHJIMH, AalleTOyKCycHass KucioTta, OyrtaaueH-1,3? CpaBHUTE HX PEAKLHUOHHYIO
CIIOCOOHOCTS.

83.Ha ocHOBE cXeMbl PETPOCHMHTETUYECKOIO aHalu3a CTPYKTYphl, INPUBEICHHON HUIKE,
OCYIIECTBUTE CHUHTE3 LIEJIEBOI0 COEIMHEHUS, HMCHOJb3ys B KayeCTBE MCXOJHBIX BEIIECTB
METUI(PEHUIKETOH, 1,3-0yTaauen u rekce-3:

O

M

COEt + NP cog

Me Me Ph
EtO,C 0
CO,Et
+ Me
CO,Et CO,Et

Hanummte ypaBHEHHsI COOTBETCTBYIOIINX PEAKINI CHHTE3a, YKAKUTE YCIOBHUS UX MPOTEKAHHMS.

84. U3 GeH3o0ma monyduTh S-(HUTPOPEHMIA30)-2-TUMETUIAMUHOOCH30JICYTb(OKUCIIOTY.

85. C momouIpro KakuX peakiuii MOXKHO M3 MPOIaHa MOJYyYUTh 0-aMUHOMACIISIHYIO KHCIIOTY?

86. Apomatnyeckas CBs3b. XapaKTE€pHblE PEAKUUMU W MEXaHHW3Mbl UX mporekaHus. CpaBHHUTE
PEaKIMOHHYIO CITOCOOHOCTH B JJAHHBIX PEaKkIHiIX OSH30J1a, aHWIMHA, HUTPOOeH30J1a, MUPPOIIa,
MMUIa30J1a, MUPUMUINHA, HadTanuHa, anTpaleHa. CTaTH4ecKuil 1 TuHAMUYeCKUid (pakTophL.

87.Ha ocHOBE CXe€MBl pETPOCHHTETHYECKOTO aHajiu3a CTPYKTYpbl, IIPUBEICHHON HUXKE,
OCYILIECTBUTE CHHTE3 LEJIEBOTO COEIMHEHMs, HCIIOJIb3Ys B KAuyeCTBE MCXOIHBIX BEIIECTB
Ha(TaIMH U OEH30:1:
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Hamuiute YpaBHCHHA COOTBCTCTBYIOIIHUX peaKLII/Iﬁ CHUHTC34a, YKAXUTC YCIIOBUA UX ITPOTCKAHUS.

88

89.

90.
91.

92.
93.

94.

95.
96.

97.

. U3 antetoykcycHoro 3¢upa moiayduTh aJuITUHOBYIO KHCIIOTY.

C moMOIIBI0 KAaKUX peakluid U PeareHTOB MOXKHO OCYIIECTBUTh NPEBpaIlCHUE 7-
HUTPOAHWINHA B M-HOA(EHON?
W3 6en30ma monyuuTh 3-(heHUIMPOaHOBYIO KUCTIOTY.
C TIOMOIIIBIO KaKUX PEAKIMil MOKHO MPEBPATHTh MAJIOHOBYIO KHUCJIOTY B 2-3THJIOYTaHIHOBYIO
KHUCIIOTY?
N3 aneroykcycHoro adupa noayduTtsb 3,4-TUMETHI-2-TIEeHTaHOH. .
C moMOIIbI0 KaKUX PEAKIMA U PEareHTOB MOXKHO OCYIIECTBUTH IMPEBpAICHUE MPOIAHAIS B
TPUMETHIITHIICH?
Kakmne peaknuum W mo kKakoMy MexaHusmy OyayT uata mo cBssu C-H B criemyrommx
COCITMHEHUSAX: OyTeH-2, STWIOCH30JI, YKCYCHBIA aJIbJIETH]I, MacjsHas KHCIIoTa, HadTaauH,
MUPUMUIUH, aleTOyKCycHas Kuciora, Oyraauen-1,3? CpaBHHTE HX pEaKIHUOHHYIO
CITOCOOHOCTS.
W3 arteToykcycHOTo 3¢upa MoIyIuTh H300y TUIMETHUIKETOH.
C TOMOIIBI0 KaKUX pPEaKIWid M PearcHTOB MOYKHO OCYIIECTBHTH INpeBpalieHue OeH3ona B 3-
OpOM-5-HUTPOMETOKCHOECH3011?
Ha ocHOBe cXeMbl pPETPOCHHTETHYECKOTO aHajlu3a CTPYKTYphl, MPHUBEACHHONH HUXKE,
OCYIIECTBUTE CHHTE3 IIEJIEBOI0 COCIWHEHUS, HMCIOJIb3ys B KadeCTBE MCXOJHBIX BEIICCTB
OeH30:



Hanumure ypaBHEHUS COOTBETCTBYIOIIMX PEAKLIMA CUHTE3a, YKAXKUTE YCIOBUSA UX IIPOTCKAHUSA.

98. Ha ocHOBe cXeMbl peTpOCHMHTETHYECKOTO aHaju3a CTPYKTYpbl, NMPUBEIACHHOW HUKE,
OCYHMICCTBUTC CUHTEC3 LECJICBOTO COCANHCHU A, UCIIOJIB3YS B KAYCCTBC NCXOAHBIX BCIICCTB AJINTMIIXJIOPU
Y aIUNIMHOBYIO KUCIIOTY:
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Hanumure ypaBHEHUS COOTBETCTBYIOIIMX PEAKLIMNA CUHTE3a, YKAXKUTE YCIOBUS UX IIPOTCKAHUSA.

99. ApomaTuyeckasi CBsI3b. XapakKTE€pHbIE PEAKIMU W MEXaHW3Mbl WX NpoTekanus. CpaBHUTE
PEAKIMOHHYIO CIIOCOOHOCTh B JAHHBIX peaKUusX O€H305a, aHWIMHA, HUTPOOEH30J1a, MHUPPOIIA,
MMUa30Ja, MMPUMUANHA, HapTalnHa, auTpaleHa. CTaTu4eckuil 1 TuHAMUYeCKUi (pakTophI.

100. W3 6en3ona nomy4yuTth S-(HUTpOoEHUIa30)-2-AUMETHIAMHUHOOEH30JICYTb(OKUCIIOTY.

101. Hanummre ypaBHEHHsS COOTBETCTBYIOIIMX PEAKIMHA CHUHTE3a, YKAXUTE YCIOBHUS HUX
IIPOTEKAHUS.

102. C noMOmIpl0 KAaKUX pEaKIUid MOXKHO M3 MpOIaHa MOJYYUTh O-aMUHOMACIISIHYIO
KHUCIIOTY?

103. CpaBHHUTE TPOSBICHUE KHUCIOTHBIX CBOWCTB B CIENYIOIIUX COEAWHEHUsX: OyTaH, 1-
OyteH, 1-OytuH-1, OeH30), MajOHOBBIM >(up, aHWINH, NHUPpPoJ, HadTamuH. [IpuBenute
MIPUMEPBHI.

104. Ha ocHOBe cXeMbl PETPOCHMHTETMYECKOTO aHaliu3a CTPYKTYphl, IPHUBEIECHHOW HUXKE,

OCYHIECTBUTEC CUHTE3 LECJICBOI0 COCAMHECHUA, UCITOJIB3YSA B KAYCCTBE UCXOAHOI'O BEHIECTBA OeH3oI:
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Hanuimure ypaBHEHUS! COOTBETCTBYIOIIUX PEaKLUN CUHTE3a, YKaXKUTE YCIOBUS UX MPOTEKAHMUS.

105. W3 aneroykcycHoro 3¢upa moayduTsh 2,4-meHTaINO0H.

106. C nOMOIIBbK KAKHUX PEAKIUd M PEareHTOB MOXKHO OCYIIECTBUTH MPEBPALICHUS
nupuauHa B BUTaMuH PP 1 nukonnHoByo Kucnory?

107. CpaBHHTE pEaKIMOHHYIO CIMOCOOHOCTh Tpymnmbl C=0 B CIEIyIONUX COCAMHEHHSIX:

MPOMAHOBasl KHCIOTa, TMPOMAaHalb, JUMETHIKETOH, XIOPAaHTHIPHUI OCH30WHOW KHUCIIOTHI,
OeH3albJIeTu]l, TUPOBUHOTPAIHAsL KUCIIOTA, PpyKTO3a, IUKIOreKcaHoH. [lokaxuTe OCHOBHBIE

peaKInH.

108. Ha ocHOBe cXeMbl pPeTpPOCHMHTETHYECKOTO aHaju3a CTPYKTYpbl, NMPUBEIACHHOW HUKE,
OCYILECTBUTE CHHTE3 LEJIEBOTO COCAMHEHMS, UCIOJIb3ysl B KaueCTBE HCXOJHOTO BEIECTBA
OeH301:

CH,

HanuiuTe ypaBHEHUs! COOTBETCTBYIOIIMX PEAKLIUNA CUHTE3a, YKAXKUTE YCIOBUS UX MPOTEKAHUS.
109. N3 aneroykcycHOTO 3drpa noayIuTh 4-0KCONIEHTAHOBYIO KUCIIOTY.
110. C noMoIIpi0 KakuX peakluii ¥ peareHTOB MOXHO OCYIIIECTBUTH MpeBpalleHue OeH3o0ma
B 5-aMuHO-2-HUTpODEeHON?
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111. 1. Kakue peakuum M 1O KaKOMy MeEXaHU3My OyayT mporekaTh mo cBsizu C-H B
CIIEIYIOIINX COEAMHEHUSX: MPOIaH, MPOMeH, TOIYoJI, IPONaHoBas KUCIO0Ta, PeHON, TUPUIIH,
tHo(eH, OyTuH-1? CpaBHUTE UX PEAKIIMOHHYIO CIIOCOOHOCTD.

112. Ha ocHOBe cXeMbl peTpOCHMHTETHYECKOTO aHajiu3a CTPYKTYpbl, MPUBEIACHHOW HUKE,

OCYIIIECTBUTE CUHTE3 IIEJIEBOTO COSAMHEHHUS, UCTIONB3YS B KAUECTBE MCXOIHBIX BEIIECTB HAPTAIUH U
TOJTYOJ:

CZHS
CH: :>—<:
3 o C,H, OH
— HBC©%< +
& )

OH
i
5

Hamummure YpaBHCHHA COOTBETCTBYIOIIHUX peaKuHﬁ CHUHTEC34a, YKAXKXUTC YCIIOBUA UX ITPOTCKAHUA.

113. W3 mema-nuHuTpoOEH3051a MOTYUYUTh 7-TUAPOKCUOCH30HHYIO KHCIIOTY.

114. C moMOImbI0 KaKUX PEAKIUH M PEareHTOB MOXHO OCYIIECTBUTH IPEBpAIICHUE
alleTOYKCYCHOM KHCIIOTBI B METUII-8MOp-0y TUIKETOH?

115. B 4em cXOACTBO M pa3nuuMe B CTPOCHWH M XHMHUYECKOM IIOBEJCHHMM CJIEIYIOLIUX

COCJIMHEHMH: HU30MCPHBIX XJ'IOp6y'TCHOB, Xnop6eH30na, XJIOPUCTOT'O 6CH3I/IJ'Ia, XJIOpaHruapuaa

2-tno(heHKapOOHOBOW  KHCJIOTHI, O-XJOPIUPUINHA, 2-XJop-2-MeTwnOyTaHa. [lokaxwure
PEAKIMU U UX MEXAHU3MBI.

116. Ha ocHOBe cXeMBl PETPOCMHTETHYECKOTO aHaau3a CTPYKTYphl, NPUBEICHHONW HUXKE,
OCYILIECTBUTE CHHTE3 LI€JIEBOI0 COECIUHEHHUs, UCHOJb3Yysl B KaueCTBE MCXOJHBIX BEIIECTB Ha(TaJIuH,

OEH30J1 U TOJIYOJI:
NO
NO, z
S e Cft
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CH, Hs
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Hanummte ypaBHEHHsI COOTBETCTBYIOIINX PEAKINI CHHTE3a, YKAKUTE YCIOBHUS UX MPOTEKAHHMS.
117. N3 6en3ona noayuuts 4-(cynbhodennnaszo)-1umeTuaIaMuHo0eH3011.
118. C moMoMIbI0 KaKUX PEaKIuii MOKHO MIPEBPATUTH AIICTHIICH B SIOJIOYHYIO KUCIIOTY.

CH
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119. B yeM cXxoacTtBO M paznuMuue B CTPOEHMH M XMMHUYECKOM IOBEIAEHUU CIEAYIOLIUX
COCIMHEHUI: TPOMaHOBasi KUCIOTA, XJOPAHTHAPH TMPOMAHOBOM KHUCIOTHI, STHUJIPONUOHAT,
aMuJ1 POTIAHOBOM KUCIIOTHI, OCH30HAs KUCIOTa, HUKOTUHOBAS KUCIIOTa, OyTaHaJb U TIIFOKO3a.

120. Hwxe npuBeneHa cxema peTpOCHHTETHIECKOTO aHann3a Z-(1-meHTeHn ) ITUKIONeHT- 1 -
eHa. Hamummre ypaBHEHHs peakUUMid CHUHTE3a JTOTO COCAUHEHUS, YKAKUTE YCIIOBHS

MIPOTEKaHUS PEAKLIUH.
H,C

/:>®:Et[_>::H:>
EQTHE&O

121. N3 manoHoBo# KUCTOTHI OIYYHUTH 2,3-TUMETUITIEHTAHOBYIO KUCIIOTY.
122. N3 6ensona nomyuute repourua «2,4-1» (2,4-1uxnoppeHOKCHYKCYCHYIO KHCIIOTY).
123. Ha coenunenus: aHwinH, (EHON, TUMETUIAMUH, HUTPOOEH30J, MHUPPOJI M HHPUANH

nojaeiictBoBanm pazbaBieHHbIM NaOH, konnentpupoBanHoir H,SOs, CH;COCI, Br, (H,O),
NaNO,+HCI, HCI+H,O, HNO; paznuuHOii KOHIeHTpauuu. Kakue moiayT peaxiuu, Kakue
HEOOXOIMMBI YCIIOBHUS AJIsl UX NPOBEJCHUS, KAKOBA aKTUBHOCTh COEAMHEHH?

124. Huxe npuBenieHa HemoJiHas CXeMa peTpOCUHTETUYECKOT0 aHanu3a Z-2,3-1MMeTHII0OKTa-
2,4-nueHa. JlonosHuTe 3Ty CXeMy, UCXOJs U3 TOTO, YTO MCXOJIHBIM COEAMHEHUSIMH SBIISIOTCS
U30TPOITMIOPOMHUT U ALIETHIICH.

Me, Me Me Br Me Me
_ J + o\
Me — Me Me \\
Me, Me
OH
Me \\
?
125. 3. U3 m-HuTpoaHuiInHa NOMYyUYUTh M-UOJOCH30MHYIO KUCIIOTY.
126. C nomoIIbIo KaKUX peakuii MOKHO MPEBPATUTh STUJICH B MACJISIHYIO KUCIIOTY?
127. B deM cX0ICTBO W pa3iuuue peakiuil AMeKTPOPMIBHOTO MEXaHW3Ma y MPOIUIICHA,

Oyraauena-1,3, Hadranuna, dypaHa, NUPpUMUANHA, UMHUAA30Ja, aHWINHA U HUTPOOEH30I]a.
[TokaxkuTe OCHOBHBIEC PEAKIIMHM U UX MEXaHU3MBI.

128. bpydben — aHTHpeBMaTHuUecKoe CpEACTBO, KOTOPOE TMPEACTaBISIET coOoi 2-(4-
n300yTWIDCHWI)IPOMIAHOBYI0 ~ KHUCIOTy.  Hmke — mpuBeneHBl  HadajdbHBIE  JTaIlbl
PETPOCUHTETUYECKOTO0 aHallu3a 3TOro mnpemaparta. JlomomHuTe 3Ty cXeMmy, NpUHUMAs BO
BHUMaHHUE TOT (aKT, 9TO UCXOJIHOE BEIIECTBO — OCH30.

g

CH,CH(CHy,) CH,CH(CH,) CH,CH(CH,) CH,CH(CH,)

129. W3 aHunMHA MONYy4YUTh 1-UOA-METOKCHOEH30.
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130. B uem cXoACTBO M pa3nuuue B CTPOEHUM M XUMHUYECKOM IOBEIACHHMM CIEAYIOLINX

COEJIMHEHUI: MUPPOJI, AaHWINH, TUPUINH, TUpUMUANH? [loKaXXUTe OCHOBHBIE PEAKIINU.
131. Ha ocHOBe cXeMbl PETPOCHMHTETHYECKOTO aHaliu3a CTPYKTYpbl, IPUBEIECHHOW HUXKE,

OCYILIECTBUTE CHHTE3 LIEJIEBOTO COCTUHEHUS.

i Ay
U’AQT Il o P /ﬂ ;J T CHs Oy e,
HO ™~ HO™ Y H
CCH- OCH,

3

o
“/-:T”tv’ “CH; = ’M“H i
HO™ Y = ,ﬂﬁ, P “heon,
1 HO™ Y i J
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Hanumure YpaBHCHHA COOTBETCTBYROIINX peaKL{HI’I CHUHTC34a, YKAXKUTC YCIIOBUA UX ITPOTCKAHUS.

132. W3 6en30a momyuuth 1-0pom-3-XI0pOeH30.

133. C mnoMOmBI0 KakMX peakuuid MOXHO IPEBPaTUTh MAJOHOBYIO KHUCIOTY B 2-
STUJITMIEHTAHIUOBYIO KUCIIOTY?

134. C noMomplo KakuX pPEakUMd M pEeareHTOB MOXKHO OCYIIECTBUTH IIpeBpaleHue 1-
neHTaHosa B 1-0yranon?

135. Kakue peakimuum M 1O KakoMy MexaHM3My OynyT mnpotekate mo cBsizu C=C B

CIIETYIOIINX COCTUHEHHX: OyTeH-2, OyTamuen-1,3, akpuioBas KHCI0oTa, OpOMHUCTHIN ayumw, 1-
opommnpornen? CpaBHUTE UX aKTUBHOCTb, IPUBEAUTE MTPUMEPHI.
136. Ha ocHoBe cXeMbl pEeTpPOCHMHTETHYECKOrO aHaliu3a CTPYKTYphl, IPUBEIECHHOW HUXKeE,
OCYIIIECTBUTE CUHTE3 1EJIEBOTO COCTUHEHHSI.
o

+
{——

Hamummure YpaBHCHHA COOTBETCTBYIOIIHUX peaKHI/II\/’I CHUHTE34a, YKAXKUTC YCIIOBUA UX ITPOTCKAHUA.

137. W3 6en3ona nomyuuts 3-(n-6poMpenuniazo)-2-HuTpoOeH301I.
138. N3 anieToykCcyCHOM KHUCIOTHI MOJIYYUTh 2,3-TUMETHITEKCAHINOBYIO KUCIIOTY.
139. CpaBHMTE pEaKIMOHHYIO clocoOHocTh 1o rpynmne OH crienyrommx coeluHeHUH:

Mmpormanoi-1, n-xkpe3on, OCH3WIOBBIA CIHUPT, MPOIMAHOBAas KHUCIOTa, OCH30MHAs KHCIIOTA,
THO(EH-2-KanmOOHOBAs KHCIOTa, HUKOTUHOBAS KHCIIOTA M ATHJICHTATKONb. [lokakuTe peakiun
1 UX MECXaHU3M.

140. Ha ocHoBe cxembl PEeTPOCMHTETHYECKOTO aHaiu3a CTPYKTYphl, MPUBEICHHOW HUXKE,
OCYIIECTBUTE CUHTE3 1I€JIEBOI'0 COCTUHEHHUS.
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Harnumure ypaBHEHHS COOTBETCTBYIOIIMX PEAKLIMNA CUHTE3a, YKAXKUTE YCIOBUS UX IPOTCKAHUS.

141. N3 aneroykcycHoro adupa noayduTth 3,4-TUMeTHI-2-TIeHTaHOH.

142. C mnomoIbl KakKUX pPEAKIUd M PEareHTOB MOXHO OCYIIECTBUTH IpEBpallCHUE
MpornaHalis B TPUMETUIITUIICH?

143. Kakue peaknuu u mo kakoMy mexaHusmy OynyT uatu no ces3u C-H B ciemyromux

COCTMHEHMSAX: OTWIOEH30JI, HUTPOOCH30J, aHWIWH, MHUPUAWH, TUPPOJI, HaPTAIHH,
nupumMuinH,? CpaBHUTE UX PEAKLMOHHYIO CIIOCOOHOCTB.

144. Ha ocHOBe cXeMbl peTpPOCHMHTETHYECKOTO aHaju3a CTPYKTYpbl, NMPUBEIACHHOW HUKE,
OCYILECTBUTE CUHTE3 1IEJIEBOTO COCTUHEHUSI.
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Hanmmmte ypaBHEHHsI COOTBETCTBYIONINX PEAKINI CHHTE3a, YKAKUTE YCIOBHUS UX MPOTEKAHMS.
145. N3 anieroykcycHOro 3¢upa noayuyuTb N300y THIMETUIKETOH.
146. C moMOIIBI0 KaKUX PEaKIMii U peareHTOB MOXXHO OCYIIECTBUTH MPEBpaIlICHHE OEH30/1a
B 3,3 -nmubpom-4,4" nuamuao AU eHUIT?



Tadauua 9 — IIlpuMepsl OLIEHOYHBIX CPEICTB € KJIKYAMH NPABHJIbHBIX OTBETOB

Bpewms
BBITIONTH
No Tun [IpaBunbHBIH EHUS

@opMyIMpoOBKa 3aJaHUs
n/m 3a/laHus OTBET (B

MUHYTa

X)

K00 u naumenosanue npoeepsemoil KomnemeHyuu
OIIK-1 Crioco0OeH aHanu3upoBaTh U HHTEPIPETUPOBATH PE3YyIbTATHl XUMHUYECKUX IKCIIEPHUMEHTOB,
HaOII0JICHUH U U3MEPECHUN

1. 3amanue IIpouumaiime mexcm, evibepume 00uH a 5 MUH
3aKpPBITOT'O I’lpa@uﬂbelﬁ eapuaHnm omeema.
THIIA Kakoif mpoayKT aHOJIHOTO OKHMCIICHHS
(Ha gb160p 06pa3yeTC$1 npu 3JICKTPOJIN3EC
001020 HAaTPUEBOM COJNIM OSTUJIOBOrO 3dupa

éapuanma | SHTApHOU KUCIIOTBHI:

omeema) a) JUATWIOBBIK d3Qup aAUMIHUHOBOU
KHCIOTHI; b) OytaH; c¢) 2,4-nieHTa/INOH,
d) oxtan?

2. Ilpouumaiime mexcm, evibepume 00uH b SMuH
NPABUILHBLIL BAPUAHM OMBEMA.
Y CTOWYMBOCTh PAIMKATIOB W3MEHSETCS

B psay:
a) CH,=CHCH, <CH, < R,CH < R,C < PhCH, < CH,=CH < RCH,
B) PhCH,> CH,=CH-CH, > R,C > R,CH > RCH, > CH,=CH > CH,

¢) CH, < CH,=CH < PhCH, < CH,=CH-CH, < RCH, <R,CH < R,C

3. Ipouumaiime mexcm, évibepume 00uH e 5 mMuH
NPAsUNIbHLLIL 8APUAH OMEEemd.
Ecnu nuknonenrtan pearupyet ¢ 6omnee
YeM OJHUM 3KBHBAJIEHTOM XJIOpa MPHU
BBICOKOH TEMIIEPATYPE, TO CKOIBKO
JUXJIOPUHUKIOTIEHTAHOB MOKET
o0pa3oBaThbcsl B 3TOM ciydae?
a)2;b)3;¢c)4;d)6;e)7; 1) 8

4, Ipouumaiime mexcm, evibepume 00uH 1 5 MUH
NPAGUIbHYLIL GAPUAHT OMEEMA.
Pacnonoxure cienyromye MOJIEKyIbl U
AHUOHBI B MOPSIAKE BO3PACTAHUS
HYKJI€O(UIHFHOCTH B BOJHOM PacTBOpE:

] 0
2 ‘]’O b) CH,OH ) HO- d)CH3—<O_ e)CH.S~

1. e>c>a>d>b
2.b>e>c>d>a
3. a>b>e>d>c
4. e>b>d>a>c

5. Ipoyumatiime mexcm, vibepume 00uH a 5 MUH
NPAasUbHLLIL 6APUAHN OMEemd.

Kakne u3 npuBeneHHBIX Map CTPYKTYpP
SIBJISIFOTCSI PA3HBIMM YHAHTHOMEPAMM:




n/a

Tun
3aJaHus

dopMyIupoBKa 3aaHUs

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIH
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b) H“m'-

3aganue
3aKPBITOTO
THMA
(Ha svib0p
HEeCKObKUX
8apuUaAnmMog
omeema)

Ilpoyumaiime mekcm, 6vlbepume  6ce
npaguibivle BapUAHMbL OMBEMOB.

Kaxkne n3 npruBeieHHBIX HIKE
KapOOKaTHOHOB CLIOCOOHBI

K neperpyHanOBKe

N -CH, N
(\TLH J 3 o) [\ I

&) CHy-CH-CH-CH,
CH,

a,c,e

5 Mmun

Ilpoyumaiime mexcm, @vlbepume 8ce
NpasuUIbHbLe BAPUAHNBL OMBEMOB.

Kakue u3 cnenyomux peakuuii MOryT
nporekats 1o SET-mexanuzmy:

1) cyneupoBanue 6eHzomna

2) HEKOTOpBIE PeaKUU HYKJICOPHUIBHIO
apoOMaTHYECKIO 3aMEILEHUs

3) peakuuro Bropia

4) ruapuaHOE BOCCTaHOBJICHHE

3,4

2 MUH

Ilpoyumaiime mexcm, @vlibepume 8ce
npaesuibHble 6apuannibl OnMeenioes.
Kaxkue n3 nepeuncieHHbIX BELIECTB
OTHOCATCS K MOHOCaxapuaam?

a. Kpaxmai;

0. caxapo3a;

B. IVIMKOT€H;

T. MQJIbTO33;

J1. TJIH0KO034;

XK. JJAKTO3a;

3. I€30KCHpHr003a;

n,3
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Tun
3aJaHus

dopMyIupoBKa 3aaHUs

IIpaBunbHBIN
OTBET

Bpewms
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MUHYyTa

X)

n. OCJJIK0JI03a.

Ipouumaiime mexcm, @vibepume  6ce
npasuiibHble 8APUAHMbL OMBEMOS.

JIJBI KaKuX M3 NCPCUYUCIICHHBIX
THIPOKCH3aMEIIEHHBIX KUCIIOT BO3MOXKHO
BOCCTAHOBJICHHE B KAPOOHOBYIO KHCIIOTY
pu gevicreuu HI:

a) 2-THUAPOKCUITPOIIaHOBAs KUCIIOTa; b) 3-
TUIPOKCUMACIISTHAS KUCIIO0TA; C) 4-
THAPOKCHUBAJIEpHAaHOBast KUCIOTA; d)
[JIMKOJIEBAst KMCa0Ta?

a,d

10.

Ilpoyumaiime mexcm, @vibepume  6ce
npaesuibHovle 6apuarntbl Oneenioe.

C OpoMHOI BOJIOH pearnpyroT:

a) ¢beno; 0) ITFOK034; B)
METaKpHJIOBash KHCJIOTAa; T) YKCyCHas
KHCJIOTA.

a,0,B

11.

12.

13.

3aganue
OTKPBITOTO
THIIA
(pacuemmnvle
3a0a4u)

Ilpouumatime mexcm, pewiume 3aoauy,
3anuwiume paciemuvl U peuieHue
3a0ayu.
CKOpOoCTh peakivu 3aMelieHus 2-
O6pomOyTaHa ¢ TuIpoKcuI-uoHoM (75 %
BOHBII 3Tanon) npu 30 °C
OIHCHIBACTCSI KHHETUYECKUM
ypaBHEHUEM:
v =3,20 X 10°[2-6pomOyTaH]

[HOT+ 1,5 X 10°[2-6pomOyTan]
Kakas qacTh 2-0pomOyTaHa
Ipopearupyer Mo MeXaHu3Mmy Sy2 B
3TUX ycaoBusx, ecau [HO|= 1,00 M.

96%

10 MmuH

Ilpouumatime mexcm, pewiume 3aoauy,
3anuwume paciemul U peuieHue
3a0ayu.

AG® KOHBEPCHH AKCHAJILHOTO
(dbTopuKIOreKcaHa B AKBATOpUATHHBIN
¢ropuuknorekcan npu 25 °C paBHa —
0,25 kxan/monb (uimu 1,05 kJxK/MOib).
Brruncnure MPOLIEHT MOJIEKYJ
(bTOpIUKIOreKCaHa, KOTOpPhIE HUMEIOT
3amecTuTeNlb F B DKBaTOpHAIbHOM

MOJI0KEHHUH (TTIOATBEPANUTH PACYETOM)
a) 20 %; b) 50 %; c) 60 %; d) 80 %

60%

10 MmuH

IIpouumatime mexcm, pewume 3adauy,
3anUUUmMe pacyemal U peulenue

C.H,

5 Mmun




Ne Tun

DopMyIUPOBKA 3a1aHUS
n/a 3aIaHusd PMYIHP A

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIH
EHUS
(B

MUHYyTa

X)

3a0ayu.

O6pa3zer; ra3000pa3HOro yrieBog0poaa
oosemom 10 mn cmemanu ¢ 70 wmi
KHCJIOpoJia U cMech momoxriu. [locme
peaKiuu U KOHJCHCAIIUU BOJBI 00BEM
cmecu coctaBuin 65 wmi.  Ilocne
MPOMyCKaHUsI TOJYYEeHHOW Tra30BOU
CMECH B PacTBOp THAPOKCH]IA KAJIHS €€
o0beM yMmeHbImics 10 45 ML
YcraHoBUTE XHMHUYECKYIO (QOpMyIy
coenuHenusi. OO0CHYITE CBOM OTBET.

14. | Kombunaupo | IIpouumaiime mexcm, 6vibepume 00un
BaHHBIH NpAsUNbHLILL  eapuanm ~ omeema U
(Baoanue ¢ 3anuuiume apeymMeHmovl, 0OOCHOBbIBAIOUUE
8b160pOM 8b1O0p omeema.

00H020 HanuimunTe npoayKThl peakiiuu OKUCIICHUS,
omeema u ypaBHsETe METOJIOM AJNIEKTPOHHOTO
obocnoeanue | OamaHca ®W  HalMTe CyMMy — BCeX

M 6b160pa) K03 GHUITUCHTOB.

ge ONa NaHCO+h o

16

10 mun

15. Ipouumaiime mexkcm, 6vlibepume O0OUH
NpasunbHLLL  éapuanm  omeéema U
3anuuiume apeymeHmol, 0OOCHOBbIBAIOUjUE
8b100p omeema.

Hamummmre  cTpykTypHy!0  Qopmyy
Bemectea C,HiO, ecmm oHO maer
THIPOCYTBGUTHOE COCJIMHEHUE,
pearupyer ¢ THUIPOKCHUIAMUHOM, J1aeT
pPEaKIMI0  «CepeOpsIHOTO  3epKaiay |
OKHCIISIETC B HW30MACISIHYKO KHCIOTY.
Hammmmre ypaBHEHHsSI NPOTEKAOIIUX
peaKIuu.

5 MuH

Ne

i Tun 3a0anus Dopmynuposka 3a0anusl

Ilpasunvhoiii
omeem

Bpem=
8bINOJIHE
HUs
(6

Munyma

x)

K00 u naumenosanue npogepsaemoil Komnemenyuu

OIIK-2 Cnoco0eH TpOBOIUTH C COOJIIOJICHMEM HOPM TEXHHUKH OE€301aCHOCTH XUMHYCCKHI
SKCIIEPUMEHT, BKJIIOYasi CUHTE3, aHAIN3, U3YYEHUE CTPYKTYpPhl U CBOMCTB BEIIECTB U MaTEpPUAJIOB,

HCCICA0BAHUE MMPOLCCCOB C UX YUAaCTHEM

16 Ilpouumaiime mexcm, evlbepume 00uH
NpasuIbHLLIL GAPUAHT OMEEMA.
Kakoe 13 TpUBEACHHBIX  HUXKE

a

5 MuH




n/a

Tun
3aJaHus

dopMyIupoBKa 3aaHUs

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIH
EHUS
(B

MUHYyTa

X)

ypaBHEHUN peakuuit UHJ01a

HalmuCaHO HEBCPHO:
A HNO; +H,50, O,N._ -~
S 3 T HzoU, A
o (1)

P
T ~N R

P H, P NN
oo

o TS
H

J
1'

-
T

PN Ph(COJONO, =

e [L\_,_;J---ﬁg - PhCOOH )

S S00l A,

r

e) | ] ) 2
N -HCl, S0, N

H H

17

18

Ipouumaiime mexcm, vibepume 00uH
I’lpaeuﬂbelﬁ eapuanm omeemad.
MpaBuNbHbLIN BapuaHT
onpeaeneHns NoHATUSA
«apPOMaTUYHOCTb>»

1) ApoMaTU4YHOCTb -
COBOKYMHOCTb XMMNYECKUX
CBOWCTB, Bblpa)katoLlascs B
CKJIOHHOCTU K peakunsam
3amelyeHna 6eH3ona n ero
rOMOJIOIrOB.

2) ApOMaTUYHOCTb -
COBOKYMHOCTb CTPYKTYPHbIX,
SHepreTu4ecKmnx CBONCTB U
0Cco0b6EeHHOCTEN peaKLUOHHON
CMOCOBHOCTUN LMKANYECKNX
CTPYKTYpP C CUCTEMON
CONpPs>XEeHHbIX CBSA3EN.

3) ApOMaTUYHOCTb -
COBOKYMHOCTb
JHepreTu4ecknx M MarHMUTHbIX
CBONCTB LNKINYECKNX
coeiIUHEeHWN.

5 Mmun

Ipouumaiime mexcm, vibepume 00uH
NPAasUIbHLLIL 6APUAHM OMEemd.
OHepretudyeckuii  npopuib  Sn2

3aMCIICHH A

2 MUH




n/a

Tun
3aJaHus

dopMyIupoBKa 3aaHUs

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIH
EHUS
(B

MUHYyTa

X)

19

20

j\/k

rT—— wop T P

G

LOOpIMBATE PEAKLINE

Ilpouumaiime mexcm, evibepume 00uH
I’lpa61/UZbel11 eapuaHm omeema.
['uncoxpoMHBIi CABUT - 3TO

1) ymeHbIIIeHuE HHTEHCUBHOCTH
MOTJIOIIECHUSI B JIEKTPOHHOM
CIIEKTpeE.

2) cMeIleHHEe I10JIOC TOTJIONICHHUS B
AJICKTPOHHOM CIIEKTPE B
KOPOTKOBOJIHOBYIO 00J1acCTh.

3) cMeleHre MoJIOC TOTIIOMICHUST B
AJIEKTPOHHOM CIIEKTPE B
JUTMHHOBOJTHOBYIO 00JIACTb.

2 MUH

Ipouumaiime mexcm, vibepume 00uH
NPAasUIbHLLIL 6APUAHM OMEemd.
MpnBeneHHoOMY HMXe
coegnHeHnto CooTBeTCTBYEeT
Ha3BaHMEe NO MeXXAYyHapOo4HOW
HOMEeHKaType

O.N

0]
H

1)3-HUTPOEHNITYKCYCHbIN
anbgerung

2) 3-
HUTpoheHnNaueTanbaoerng
3) M-HUTPOEHNTYKCYCHbIN
anbgerung

2 MUH

21

3ananue
3aKpBITOTO THIA
(na evibop
HeCKOIbKUX
68apUAHMO8

Ipouumaiime mexcm, evibepume 6ce
npasuibHovl

€ 6apuaHmnbl omeenios.

[To kakuM cxemaM Hellb34 MOTYYUTh
ButaMuH PP:

5 Mmun




n/a

Tun
3aJaHus

dopMyIupoBKa 3aaHUs

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIH
EHUS
(B

MUHYyTa

X)

22

23

omeema)

.. HS0,+50;

a) ﬂ

KCN, KOH H,0
B C

A
‘N';] HgS0,, 220 °C CIIIaBI.

T, CHC KMnhO, NH

o ] B

- Alc,
N 3

=, clcopl NH,
c) ]

AlCI,

Sy
N
e By CU(CNJ, H,0 NH,

d) U } A B- ~cC
FeBr,, t

i

Ipoyumaiime mexkcm, @vlOepume 6ce
NpasuIbHble 8APUAHIIBL OMEEMO8.
VYkaxunre peakuuu,
WITIOCTPUPYIOIINE CHOCOOHOCTh
cynpdorpynnsl  3aMemaTrhes 1o
ANIEKTPOPUIBHOMY MEXaHU3MY:

1. NaOH .
— SO.H 2. NaOH cnnaen. <
a) ﬂ /I H T

- -
T e

- H,O i
73

S SOH [ \‘1
b) || T ’ 100 °C ‘\5;;

-
i

OH
L__son

e
e

HNOG OzN.\ e N

c)[

- A

R

SO.H 2
NaCN e

4 W*@l—sosma - . ﬂ

-
. CTmaBT. o
R ~

5 mun

Ipouumaiime mexkcm, @vlOepume 6ce
npasubHble 6aPUAHMbL OMEEMOS.

B nporiecce BeimonHeHHs paboThI MO
CHHTE3Y OPraHUYECKOTO BEIIECTBA
CTYJIEHTY HY>KHO OBLIIO OCYIIUTh
JTUATUIIOBBIN Aup. 13
MPENIOKEHHOTO IIEPEYHs BEECTB
BBIOEPHUTE BEIIECTBA, KOTOPHIE Oy Iy T
MPUTOHBI TSI OCYIIIKU AUITHUIIOBOTO
a¢upa.

1. K, 2. Mg, 3. NaOH (1B.), 4.Na, 5.
KOHII. HzSO4, 6. CaO

3,4,6

5 MuH

24

3aoanue
OMKPBIMO20
muna

IIpouumaiime mexcm, 3anuwiume omseem
¢ obocHosanuem 8vibOpa.

[1;10X0 MOArOTOBIEHHBIN XUMUK,
JKeNast MOJIYIUTh dTHIIOBBIN up 3-
METHUJI-3-THAPOKCUIICHTAHOBOU
KHUCJIOTHI [TOJEHCTBOBAJ Ha

alleTOYKCYCHBIHN 3(up peakTuBOM

5 mun




n/a

Tun
3aJaHus

dopMyIupoBKa 3aaHUs

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIH
EHUS
(B

MUHYyTa

X)

25

26

I'punbspa (STUIMArHUHOPOMHIIOM).
[Tomwna sHepruyHas peakuus ¢
pa3orpeBOM U BBIJICIICHUEM
My3bIPHKOB Taza. OHaKo, rmocie
00paboOTKH PEaKIIMOHHON MacChl
BOJIOM OH BBIIETHII BMECTO
0’KMJ1Ia€MOr0 NMPOAYKTA UCXOAHBIN
alleTOYKCYCHBIN A(up. YKaKUTE
pealbHYI0 IPUYNHY HAOII0IaEMOTO
SIBJICHUSL.

1. 3arpsi3HeHue 31ETOYKCYCHOrO
a¢upa npumecsmu; 2.
Hecobirogenne TemnepaTypHOTo
pexuma; 3. CnocoOHOCTh
alleTOyKCyCHOTO 3(hupa K KeTo-
eHOJIbHOM TayTOoMepuu; 4. HeBepHas
MOCJIEIOBATEIBHOCTD CMEIIICHHS
pearenToB. Hanummure, kakyio
PEaKIMIO XOTENl MPOBECTU XUMUK,
KaKasi peaklys Iolljia Ha CaMOM
JIieIie.

Hpoqumaﬁme meKkcm u sanuuiume
PA38EPHYMbLL OMBEM.

YcraHOBUTE CTPOEHUSA COEIUHEHUS
CeHisNO, npu rumponuse KOTOpOro
obpasyercs JTUMETHIIAMUH u
BenrectBo C4HgO,. ITocnenuee B UK
CIIEKTpE [IaeT XapaKTEePUCTHUUECKUE
nosockl noriomenus npu 2700-2500
cM' M MOXKET OBITh MOJNYYEHO
OKHCJICHUEM M300yTHIIOBOTO CITUPTA.
a) N,N-numMmeTriaMu n30MaciassHON
KHUCIIOTHI;, b) N-MeTrnamun
BaJIEPUAHOBOM KHUCJIOTHI; C) aMU/]I
KanpoHOBOM KHUCIIOTHI. JlaiiTe
pa3BepHyTOE 0OOCHOBAHUE BAIIIETO
BBIOOpA.

5 Mmun

Hpoqumaﬁme mekcm u anuwmiume
PAa36epHYmulil Omeem.

Kakoit mpomykr oOpasyercs B
pe3yJibraTe CJIETYIOIINX
MIPEBPAILICHUI:

10 mun




Bpewms
BBITIOJTH
Ne Tun IIpaBunbHBIN €HHUS
dopmMynupoOBKa 3a/1aHuUs
n/m 3aaHus OTBET (B
MUHYTa
X)
- 1.NBS/ A, ROOR
'S 2. Mg / Et,0
) A
e 3. i
4. H
a) 2-metwn-2-¢peHunadTaHon; 0) 3-
¢enmnnpomnanon-1;  B)  2-deHun-
IIPONaHOI-2
Hanmmmre ypaBHEHUs BCEX pEAKLIUN.
27 Ilpouumaiime mexcm u  3anuwume Opto-3ddexr. 5 MuH
pa3eepHymulil omeem.
Yem OOBSCHSICTCS  yBEIMYCHHE
KHUCTIOTHBIX CBOMCTB o-
ruapoKkcuOeH3oiHon kuciaotel (pKa
3,00) u o-merokcuben3oitnoit (pKa
4,09) KuCIOTBI MO CpaBHEHHIO C
He3aMeIleHHON OCH30WHON KUCIOTOM
(pKa 4,18). Maiite 000CHOBaHHBIN
OTBET
28 Cumyayuonnas 3aoaua. Ipouumaime | Heobxomumo 10 munH
meKcm u oavime pazeepHymole Omeenivl HUCIOOJB30BaTh 65%
Ha 60npOCyHL K HEMY . a30THYIO KHCIIOTY.
[Tepen Bamu cTowT 3aga4a Heo6xoaumo noBectH 710
MOJTyYeHUs AJUITMHOBOMN KUCIIOTHI. KMIICHUS a30THYIO
Bawm npenocrasunm Becero 2 KHCTIOTY, B3ATYIO B
peareHTa: IIUKJIOTeKCaHOJ U a30THYIO | p3OBITKE IO OTHOIIECHUIO K
KHCIIOTY JIBYX KOHIEHTpauuit 50% n | yukorexcanony.
65%. Kakyio Kucinoty Bbl OBl Peakiuio mpoBOISIT B
HCITONIb30BaIN? B Kakux ycroBusx, BBITSKHOM IIKaQy, T.K.
KaKiUM 00pa3oM MPOBOIUIN BBLIEJSIOTCS OKCHIIBI
peakuuio? Kakue mepsl azoTa. l{ukiorexkcaHoI
0€e30I1acHOCTH HEOOXOIUMO NOGABISIOT OYEHD
c00JII0/1aTh MPY BHITIOJIHCHUH MeuIeHHo. BHauane
cuHTe3a? Hanummure ypaBHeHue noGasisiercs | xamis, a
peaKIMy MOTYyYCHUS aTUITUHOBON 3aTEM C Y4ETOM CKOPOCTH
KHCJIOTBI U ypaBHﬂﬁTe €ro MeToaoM BBIZIEJIEHNS OKCHUIOB a30Ta
AJIEKTPOHHOTO OanaHca. Eciu kucioTa He
3aKuIIeia, To 100aBIATh
LUKJIOT€KCAHOJ HeJlb3s,
T.K. MOXKET IPOU30UTH
B3DbIB.
1 | 3a0anue IIpouumaiime mexcm u Oavime — o . R 5 MuH
4 | omxprimozo paseeprymole omeemvl Ha 60NPOCHL K R TN
muna HeMY. > 4 e Sa
Pacrnonosxurte nepeyrcieHHbIe HUXKE - -
BEILIECTBA B MOPSJIKE CHUXKEHUS 1lockonbky




Bpewms
BBITIOJTH
Ne Tun IIpaBunbHBIN €HHUS
dopmMynupoOBKa 3a/1aHuUs
n/m 3aaHus OTBET (B
MUHYTa
X)
PEaKIMOHHON CITIOCOOHOCTH B MOHOMOJIEKYJISIPHOE
peakumsix Sy1. O6ocHy#TE CBOM HYKJICO(HUITBHOE
BbIOOD. [IpuBeuTe MexaHu3m 3aMelIeHne
peaxiuu. Mperoaraet
C\>_ o @u Qa oOpa3oBaHHe Ha
CKOpPOCTh
@<CH3 C><CH3 JIMMHTHPYIOIIEH CTaauu
cl cl KapOOKaTHOHA B
KauecTBe MHTEpMEIaTa,
TO YEM YCTOMYUBEE ITOT
WHTEpMENaT, TEM BBIIIE
CKOPOCTH 3aMEIICHUS.
MexaHusMm peakuuu
BKJIFOYAET 2 CTaauu:
1 cranusa. Monuzamus ¢
o0pa3zoBaHHEM
KapOOKaTHOHA ¢
sp’rubpuausanuein
LEHTPAJILHOTO aTOMa MO/
JEICTBHEM IOJIIPHOTO
pactBopuTes (CKOPOCTh
JTUMUTHPYIOIIAs CTAIMS)
2. Ataxa miaocKoro
KapOKaTHOHa
HYKJIe0(UIOM ¢ 000X
CTOPOH IIJIOCKOCTH
(ObICcTpas cTaams)
1 Ipouumaiime mexcm u datime ) a—>—Br +2Na —= 15 mun
5 pazeepHynuvle OmMeenvl Ha 80NPOCHL K
Hemy. 1-6pom-3-xnopuukrnobytaH
VYriaeBomgopo A ObLT MOTyYEH ABYMsI @ * Nabr == hagl
Pa3INMYHBIMU Iy TSIMU: A
1) c—< >—Br +2Na —— A Ak BiepLE &
2) CH,=CH-CH,-CHN, —
1-6pom-3-xnopumkrobyTaH AnAMNAMAIoMETaH
2) CH,=CH-CH,CHN, —= A @ * N,
annungnasomMeTaH A
MetonoM Macc-CrieKTpOMETPUHI W3 annupanasomerana
YCTaHOBJIEHO, YTO MOJIEKYJISIPHBIN o0pasyeTrcs ammikapoeH
BeC coequHeHus paseH 54. [lpu U J1ajee MPOUCXOIUT
MPUMEHEHUHU Ta30BOH BHYTPHUMOJIEKYJISIPHOE
Xpomartorpaduu yCTaHOBJICHO, YTO MPUCOEANHEHNE
YTJIEBOJIOPO A UMEET APyTroe BpeMsi | METHIIEHOBOM I'PYIIIbI 110
yAEpKUBAHUS, YEM ITUKIO0YTaH, JIBOVHOMW CBSI3U.
OyTaaueH uiu
MeTwIeHIuKIonponad. CoeiuHeHne
A ycroituno mipu 180° C (B oTiinune
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Bpewms
BBITIOJTH
Ne Tun IIpaBunbHBIN €HHUS
dopmMynupoOBKa 3a/1aHuUs
n/a 3aIaHusd OTBET (B
MUHYTa
X)
OT NUKIJIOOyTaHa), HO MIPEeBpAIACTCS . /HZ\
B OyTtaauen npu 225° C. B SIMP- GRCl=ehaCh — = Hor el
CHEKTpE A HMEIOTCS CIENyIOIIHe H, e
CUTHAJIBL: N
a) cunruer, 8 0.45 m.a. (2H) — HC\C_/CH
0) mynpTuIuiet, O 1.34 m.a. (2H) H A
¢) MmynpTHILIIET, O 1.44 M.11. (2H)
1. Kakoil eIMHCTBEHHOM CTPYKType
yIJIeBOJI0poAa A COOTBETCTBYIOT 3TH
dakThI?
2. B pe3ynbrare Kakoil H3BECTHON
peaknuu o0paszyeTcs yrieBoaopoI
A?
1 IIpouumaiime mexcm u daiime ITo opytro-dopmyne | 10 mun
6 pazeepHynuvle OmMeenvl Ha 80NPOCHL K ONpEENIEM, YTO JAHHOE
HEMY. COCIMHEHHE  OTBEYacT
KaxoBa cTpykTypa yriaesogopoaa o6meit popmyae CoHono,
CsHs, naromiero ¢ n30bITKOM qT0 COOTBETCTBYET
xsnoposogopoaa — CsH,oCl. QIKMHAM WM JIAEHaM.
['uaponn3 nociaeaHero NpuBOIUT K JlueHbl He  OTBEYAIOT
KETOHY HOpMalibHOTO cTpoeHus. [Ipu YCII0BUAM 33144
B3aMMOJICHCTBHUH UCXOTHOTO Ipeanonaraem, qT10
coenuenns ¢ ognon mosnekynoi HCl | yexonnoe Bemectso 310
obpasyercs BemectBo CsHyCl, He ATKAH c KOHIIEBOi
HMMEI0IIIee TeOMETPUUECKUX U30- TPOHHOM CBSI3BIO -
MEpOB U He MojABepraromieecs | -IIeHTHH.
ruaponusy. [IpuBenure ypaBHeHUs TIpuBe/ICHHbIE HIDKE
BCEX PEAKIUH. peakiuy MOATBEPKAAIOT
Hal BBIOOP.
Ty S He ’j"‘\Lﬂ:
sl 2HoH o
PR e Ral S HOTTTTw,
o
1 IIpouumaiime mexcm u davime CH, H,0 15 mun
7 paseepnymule omeemaul Ha 60NPOCHL K CHs-g-CHz-CHs CHOH
Hemy. ' cH
Onpenenure CTPOCHUE COEAMHEHUS P
CHy-C—CH,-CHj +
coctaBa CsH;,Br, kotopoe npu "
TUIPOJIM3E B PACTBOPE CIIUPTA @
obpasyer tpu npoaykra: I, IT u I11. -H0
ITponyxr I cocraBa CsH 2O nerko
JIETUIPATUPYETCS B KUCIION CpEE B
npoaykT II; B UK-criekTpe nmpoaykra




12

Bpewms
BBITIOJTH
Ne Tun IIpaBunbHBIN €HHUS
dopmMynupoOBKa 3a/1aHuUs
n/n 3a1aHUs OTBET (B
MUHYTa
X)
I umeercs mupoxas mnonoca B CH3-g:zH—CH3 .
ob6nactu 3550 —3450 cm™. TIpoayKThI an
II u III o6ecrBeunBa0T OPOMHYIO R
Boay; B MK-cnextpe npoaykra 11 L
HUMEIOTCS TTOJI0CHI B 00macTu 1670 u HQC:(':_EH2_CH3
830 cm™', B IIMP-cniekTpe — oiuH am
BUHUIBbHBIN IpOoTOH. B MK-cniekrpe [Ba BAHUIIbHBIX
npoaykra III umeercs monoca B fpotona
o6nactu 1650 cm™', B IIMP-cniekTpe —
JIBa BUHWJIBHBIX TIPOTOHA. HaHI/IHIEITC HK{ enektp: 3550 —3450
MEXaHHU3M 00pa30BaHus MPOIYKTOB I, CM — COOTBCTCTBYCT
11 u 11 THJIPOKCHIILHOM TPYTITIE;
1670 cM™ — BaneHTHBIE
konebanuss —C=C—cBs3uy;
1650 cM™ — BaneHTHBIE
koseba- Hust —C=C—
CBSI3H JIM3aMEIICHHBIX
HECUMMETPUIHBIX
stuneHoB (RR’- C=CH,);
830 cMm™ — Hemnockue
nedhopMaImoHHbBIC
konebanns —C—H cBs3u B
TpeX3aMeIeHHBIX
JTUJICHAX.
Mexanm3mbl Syl u E1l.
1 IIpoyumaiime mexcm u oatime 3amernieHue B | 10 Mun
S paseeprynivle omeemsl Ha 60npocsvl K apuirajoreHujax, He
HEMY. CoJIepKaIINX
N3BecTHO, 4TO 3aMELICHUE TAIOTeHA AKTHBUDYIOLIMX  TPYIIIL,
B apUIITaJlOreHH/Iax, He CONCPKAIIMX | poxossimee B AOBOIBHO
aKTUBUPYIOLIUX IPYIIIL, 4aCTO KECTKUX YCIIOBHSIX
MIPOXOJISIIEE B IOBOJBHO KECTKUX COTPOBOKIAETCH
YCIOBHSIX, COMPOBOKIACTCS TEM, UTO | 4GpasoBaHHEM He
BXO/JIA1IIasi TPyIINa He BCeraa OJIHOTO, a JBYX U Gollee
3aHUMAET MOJIOKEHHE, M30MEPHBIX  TPOJYKTOB
0CBOOO0XJAEMOE YXOIAIIEH TPYIION. | yaspipaercs KHHE-
Taxk u3 n-6poMaHu30J1a 00pa3yroTCs B samemenneM. To  ecTh
PaBHBIX KOJIMYECTBAX JBa BXOJAMAs IDYNNa, He
M30MEPHBIX HPO{QZ’ KTa: BCEerma 3aHUMAET
MOJI0KEHUE,

NH,
KNH,, NH3 (kmnak.) 4
-33°C

OCHs OCHs  OCHS,

1. Kax HasbiBaroTcs Takue peakuun?

2. IIpuBeaure MexaHNU3M
MPEJI0KEHHON peakiuu, KOTOPBI
00BSICHUT 00pazoBaHHE U30MEPHBIX

0CBOOOXKIaEMOE aTOMOM
rajoreHa. OJTo  OBUIO
U3SIITHO

MIPOJIEMOHCTPUPOBAHO Ha
npumepe peakiuu 1-'*C-
XJIOpOEH30JIa C aMHJIOM
KaJIus:
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n/a

Tun
3aJaHus

dopMyIupoBKa 3aaHUs

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIH
EHUS
(B

MUHYyTa

X)

MPOIYKTOB.
3. Kak "Ha3rpIBaeTCs DaHHBIH
MeXaHu3M?

4. [louemy B oJ00HOM peakuu u3
0-Opomanu3oia oopasyercs
HCKITIIOYUTEIIFHO M-aMIHOAHU301?

O 2 O CL
R +

[Iponykt cocTout u3
MOYTH PAaBHBIX
KOJIMYECTB aHHUIIMHA,
MEYEHHOTI'O I10
MOJIOKEeHUsM 1 u 2.

Otu ($akThl  MOXHO
OOBSICHUTH MEXaHU3MOM,
BKJIFOYAIOIIAM DJIMMUHH-
pOBaHUE U MOCIENYIOLIEe
MIPUCOCTUHECHHUE:

14 Cl B 14
% e — Qe

(1)

14 14 NH,
©| + NH; —> o
H

(1)

[Ipu neiicTBUM CHIIBHOTO
OCHOBaHUS U3 O~
MOJIOKEHHS OCH30JIHHOTO
KOJIbIIa OTILEIUISIeTCS
AKTUBHBIA BOJIOPOJ B
BU/JIE IPOTOHA, U3
oOpa3oBaBIIerocs
aHMOHA BBITECHSAETCS
aHHMOH XJIOpa U
o0Opasyercsi OYCHb
aKTUBHAs
ANEKTPOHEUTpalIbHAS
JacTULA —
NerupoOeH30 WK apyuH
(1). HykneodubHbIit
peareHT aTakyer
CUMMETPUYHBIN
uarepmeauat (1) u
MIPUCOCIUHSETCS K
M000My U3 ABYX
CBSA3aHHBIX TPOUHOMU
CBSI3bIO aTOMOB YIJIepoJa
C PaBHOM BEPOSATHOCTBIO.
OTOT MEXaHU3M
Ha3bIBACTCSI ApPUHOBBIM
MEXaHHU3MOM.

B HekorophIX ciyyasx

ApOMaTHYIECKOC
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Bpewms
BBINOJIH
Ne Tun IIpaBunbHBIN €HHUS
dopMyIupoBKa 3aaHUs
n/a 3aIaHusd OTBET (B
MUHYTa
X)
HyKJIeopHuIbHOE
3aMeIlIEeHUE IPOUCXOIUT
UCKITIOUUTEIHHO o

IpYroMy  IIOJIOXKCHHMIO.
OTU peakuuu MOJyYUIH
Ha3BaHHE KHHE-
3amelnenus. Hanpumep,
u3 0-OpoMaHu30ja IpH
JNEHUCTBUM aMHJa HaTpHs

obpa3zyercs
UCKITIOYUTEIFHO B M-
aMUHOAHU30JI:

OCH,4 OCHs

B
v NH, | NH
Ny __NH
g ~NH; -Br

(2)
B s1oit peakuun He
oOpasyercsi cMecu
M30MEpOB, TaK KaK B
HECUMMET- PUYHOM
uHTepmeaunate (2)
METOKCHUTPYIITa
HaIpaBJsieT HyKJIeo(pu1 B
Mema- TIOJIO’KEHUE.
ApunranoreHupl,
HMIOIIUE JIBA OPMO-
3aMECTHTEIIS, He
BCTYMAaIOT B peakuu

HYKJI€O(UITHHOTO
3aMeIIeHUs 13-3a
HEBO3MOXKHOCTH
o0Opa3oBaHUs
JIeTuapoOCH30Ia.

Jlist 3aMeIleHuA
rajoresa Ha
THIIPOKCUTPYIIITY B
HEaKTUBHUPOBAHHBIX
apeHax TpeOyroTcs
KECTKHE yCIIOBUS,
MTOCKOJIBKY u3-3a

Me3omepHoro  dddekra
rajoreH MpoYHoO CBS3aH C
OCH30JbHBIM KOJIBIIOM.

[TonHBI KOMIUIEKT OLIEHOYHBIX MaTepHajioB MO AMCHUUIUIMHE (MOAYJH0) (POHI OLEHOYHBIX
CPEICTB) XpaHMUTCS B DJEKTPOHHOM BHJE Ha Kadeape, yTBepKIarolled pabodylo HporpaMmy
JUCIUIUTAHBI (MOYJISE).
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7.4. MeToguveckne MaTepuajbl, ONpeaesoie Npoueaypbl OHeHUBAHUS Pe3yJIbTATOB
00y4YeHUs MO JUCHHUILINHE (MOYJII0)

Tadauua 10 — TexHoJioruueckasi KapTa peliTHHIOBBIX 0a/1J10B 110 AUCHHUILIMHE(MOAYJII0)

KonnuectBo MaxkcumanbHoe
Ne KonTponupyemsie . Cpox
MEPOTPHUATHIA KOJIMYECTBO
/T MEPOTIPUSITHSI MIpeICTaBICHUS
/ 6amel 0amioB
OcHoBHOI1 0J10K
1. | Ilocemenne Bcex neKuun 1 10 10 PaCIHCaHUIO
2 BrinosiHeHue u 0TYET MO 1 10 10 PaCIUCaHUIO
nabopaTopHBIM paboTam
3 ABTOMAaTU3UPOBAHHOE 2,5 5 110 PaCIUCaHUIO
TECTUPOBaHUE Ha IIaTGopme
Moodle
4 VYuyacTtue B pa300ope KOHKPETHBIX 2,5 5 110 PaCIUCaHUIO
CUTyalMi Ha IPAKTUYECKUX
3aHATHUAX
5 BeInonnHeHNE KOHTPOJIBHBIX 5 10 10 PACIUCaHUIO
pabot
6 VYuyacTue B JUCKYyCCUU Ha 5 10 10 PaCIUCAHUIO
KOJUIOKBUYMax
Bcero 50 -
bJjok 6onycoB
7 AKTHBHOCTb Ha 3aHITHH 10 10 paCIMCaHNUI0 | AKTUBHOCTb Ha
3aHATUU
Bcero 10 -
JlonmoiHUTEIbHBINH 0J10K,*
| IK3ameH |
Bcero 50 -
HUTOI'O 100 -
Tabuauna 11 — Cucrema mrpados (11 0THOT0 3aHATHSA)
[Tokazarenn bajun
Ono3zoanue Ha 3auamue -0,5...
Hapywenue yuebnot oucyuniumul -0,5...

Hezomosnocme k 3ansamuio

IIponyck 3anamus 6e3 yeaxcumenbHOU NPU4UHbL

-1...
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Tadmuma 12 — IIkaga nepeBoja PeHTHHIOBBIX 0aJLUIOB B HMTOrOBYI0 OLIEHKY 3a CeMecCTp
Mo JUCUMILIHHE (MOTYJII0)

Cymma 0ajuioB OrneHKa 110 4-0aJIIbHOM IIIKaJIe
90-100 5 (OTIIMYHO)
85-89
7584 4 (xoporo)
70-74
65-69 3
6064 YIOBJIETBOPUTEIHHO)
Huxe 60 2 (HEeyAOBJIETBOPUTENIHHO)

HpI/I peain3ali AUCHUIIIIMHBI (MOI[y.TISI) B 3aBUCUMOCTH OT YPOBHA ITIOATOTOBJICHHOCTH
06yqa}01111/1x051 MOTYT OBITh MCIIOJIb30BAHBI MHBIE (1)0pr1, MCTOABI KOHTPOJIA U OLICHOYHBLIC CPEACTBA,
HCcxoas u3 KOHKpGTHOfI CUTyalluH.

8. YYEBHO-METOJUYECKOE U UHO®OPMAILIMOHHOE OBECHEYEHUE
JUCLUILIMHBI (MOLYJIS)

8.1. OcHoBHas uTEpaTypa

1. PeytoB O. A. Opranunyeckass xumus : yuyeOHuk : B 4 u. / O. A. PeytoB. — M. : bunom.
Jlaboparopus 3uanuii, 2004 — 2005.

2. Opranunueckas xumust: B 4 4. Y. 1 [Dnexkrponnsiit pecypc] / O.A. Peyros, A.JI. Kypu, K.II.
Bbytumn. - 6-¢ u3. (am.). - M.: BMHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996324248.html (35C «KoHCynbTaHT CTyA€HTa»)

3. Oprannyeckas xumust: B 4 4. Y. 2 [Dnexrponnsiii pecype] / O.A. Peyros, A.JL. Kypn, K.IL
Bytum. - 6-¢ U3/l (om.). - M. : BMHOM, 2014.
http://www.studentlibrary.ru/book/ISBN9785996324255 .html (9BC «KoHCYIBTaHT CTYICHTA)

4. Oprannyeckas xumusi: B 4 4. Y. 3 [Dnextponnsiii pecypc]| / O.A. Peyros, AJL. Kypu, K.II.
ByTum. - 5-e W3, (o). - M.: BMHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996323678.html (ObC «KoHCcynbTaHT CTyIeHTa»)

5. Oprannyeckas xumust: 4. 4 [nexkrponnsiid pecypc] / Peyro O.A., Kypu AJL, K.II. byTus. -
M. : BHUHOM, 2013. - http://www.studentlibrary.ru/book/ISBN9785996322763.html _(ObC
«KoHCYyIBTaHT CTyIeHTa»)

6. Opranuueckas Xxumus. 3ajaud 1Mo oOmemMy Kypcy ¢ peuieHusiMu. Yactb | [DnexkTpoHHBIH
pecypc] / JIuBaHLOB M.B. - M.: BMHOM,2012. -
http://www.studentlibrary.ru/book/ISBN9785996310531.html (OBC «KoHCynbTaHT CTYIEHTA)

7. Opranndeckas XMMHs. 3ajadu 1o oOmeMy Kypcy ¢ pemeHusiMu. Yacts Il [DnexTpoHHBIM
pecypc] / JluBaHIOB M.B. - M.: BMHOM, 2012. -
http://www.studentlibrary.ru/book/ISBN9785996310548.html (9BC «KoHCYIBTaHT CTYICHTA)

9. IlpakTukym 1o opraHudyecko xumum : jgon. YMO 1o Kiaccud. YHUBEPCUTETCKOMY
00pa30oBaHMIO B KauecTBE y4ye0.1moco0. s CTyd. By30B, 00yd. mo crnem. BITIO 020101.65 "Xumus" /
aBT. B.II. Tepenun [ u np.]; [lox pen. H.C. 3edupona. - M. : BUHOM. JlaGoparopwust 3nanuii, 2010.

10. A.B. Bennkoponos. JIabopaTopHBbIif MPaKTUKYM IO OPraHUYECKOM XUMUU: ydeOH. nocodue.-
Actpaxanb: U3n-n6: Copokun Poman BacunseBud, 2024. 202 c. (4 7k3.).

8.2. lonotHMTEILHAS JIUTEPATypPa


http://www.studentlibrary.ru/book/ISBN9785996310548.html
http://www.studentlibrary.ru/book/ISBN9785996310531.html
http://www.studentlibrary.ru/book/ISBN9785996322763.html
http://www.studentlibrary.ru/book/ISBN9785996323678.html
http://www.studentlibrary.ru/book/ISBN9785996324255.html
http://www.studentlibrary.ru/book/ISBN9785996324248.html

1. Opranuyeckast XuMHsI: TEPMUHBI 1 OCHOBHBIE peakiuu [DnekTpoHHbIi pecypc] / boposnes U.
B. - 3-¢ U3/ (am.). - M.: BMHOM, 2015. -
http://www.studentlibrary.ru/book/ISBN9785996329366.html (9B5C «KoHCYnbTaHT CTYICHTA)

2. Xumus. Paznen: Ha3Banue opranndeckux coennHeHui [DnekTpoHHbI pecype] / IlecTpsk
N.B. - M. :MHUCuC, 2015. - http://www.studentlibrary.ru/book/ISBN9785876239563.html (3BC
«KoHCynbTaHT CTyZIeHTa»)

3. Xumus apoOMaTUYECKNX TETEPOIMKINYECKUX COCIMHEHUN [DIeKTpoHHBIN pecypc]| / M.A.
Oposckas. - M.: BHMHOM, 2015. - (YyeOHmK Ui  BBICIICH  IIKOJBI). -
http://www.studentlibrary.ru/book/ISBN9785996327836.html (ObC «KoHcynbTaHT CTYeHTa»)

4. Opraandeckast xumus. [lonudyHKIIMOHAIEHBIC IPOU3BOIHBIE YTIIEBOIOPOIOB [ DIEKTPOHHBIN
pecypc]: yaeb.mocobue / Xenesuna O.I'. - UBanoBo : MBaH. roc. XuM.-TeXHOI. YH-T., 2016. Pexxum
nocryna: http://www.studentlibrary.ru/book/ghtu _021.html (3bC «KoHCYynbTaHT cTyeHTa»)

5. OCHOBBI COBPEMEHHOTO OPraHUYEeCKOr0 CHHTE3a [DNeKTPOHHBIN pecypc] : yuebHoe nocodue /
B. A. Cmur, A. JI. Iunbman. - M. : BUHOM, 2012. Pexxum noctyna:
http://www.studentlibrary.ru/book/ISBN9785996308071.html (35C «KoHCynbTaHT CTyA€HTa»)

6. bakosa O.B., Benukoponos A.B., Imamesa H.M. Kucnopoacoaepxaiue coequHeHUs: y.-
MeToz. noc. - Actpaxanb: ]I «Actpaxanckuii yausepcutet», 2008, 93 c.

7. bakoBa O.B., BenukoponoB A.B., Kosanes B.b.. A3otcoaepkamiue COeIUHEHUS: Y4.-METO/.
noc. - Actpaxanb: U]l «Actpaxanckuii yausepcutet», 2008, 70 c.

8. Ilabapos, }0.C. Opranuueckas xumus : Pex. M-BoMm oOpazoBanust PO B kauecTBe yued.is
BY30B . - 4-¢ u3. ; crep. - M. : Xumus, 2002. - 848 c. - (ns Beicmieit mkonsl). - [SBN 5-7245-1218-1

9. Pe3nukos, B.A. COopHuk 3a1a4 1o opraHuueckoi xumud : forn. YMO 1o kiiaccud. yHUBED.
00pa30B.B KadecTBe yueb.- MeToA. mocol. Uis CTyAEHTOB BYy30B, oOyuwarommuxcs mo crem. BIIO
"Xumusa" u mo HampaB. "Xumusa". - 2-e usn. ; crepeorun. - CII6 : Jlanp, 2014. - 288 c. : un. -
(Yuebnuku nms By3os.Crerr. aut.). - ISBN 978-5-8114-1634-9

10.'mtuc, C.C. IIpakTUKyM IO OPraHUYECKON XUMHH : ¥Yued.mocodue A By30B. - M. :Brict.
mkoma, 1991. - 303 c.

8.3.UnTepHeT-pecypchl, HEOOX0AUMBbIE 1JIS OCBOEHHS TUCUHUIIIIMHBI (MOTYJIs1)

Haumenosanue unmepnem-pecypca Csedenus o pecypce

EnuHoe okHO f0CcTymna K 00pa30oBaTenbHbIM pecypcam denepanbHblil  TOpTAT
(pemocTaBsieTcs

http://window.edu.ru N
CBOOOTHBIN TOCTYII)

MuH#cTepCcTBO HayKH U BBICIIEro oOpa3oBanus Poccuiickoit @enepannu

https://minobrnauki.gov.ru

MunuctepctBo npocseiieHus Poccuiickoit denepanuu

https://edu.gov.ru

®enepanbHOE ar€HTCTBO MO AenaM MoioAexu (Pocmononéxs)

https://fadm.gov.ru

OenepanbHas cnyx0a 1o Ham3opy B chepe o0pa3oBaHHMs W HAYKU
(Pocobpramzop)

http://obrnadzor.gov.ru

HNHpopManoHHO-aHATUTHYECKAHA TOpTal TOCYyJapCTBEHHOH MpPOrpaMMbl
Poccuiickoit @enepanun «JloctynHas cpena»



http://obrnadzor.gov.ru/
https://fadm.gov.ru/
https://edu.gov.ru/
https://minobrnauki.gov.ru/
http://window.edu.ru/
http://www.studentlibrary.ru/book/ISBN9785996308071.html
http://www.studentlibrary.ru/book/ghtu_021.html
http://www.studentlibrary.ru/book/ISBN9785996327836.html
http://www.studentlibrary.ru/book/ISBN9785876239563.html
http://www.studentlibrary.ru/book/ISBN9785996329366.html
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Haumenosanue unmepnem-pecypca Csedenus o pecypce

http://zhit-vmeste.ru

Poccwuiickoe JABHKCHHEC IIKOJbHHUKOB

https://pnm.pd

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI (MOAYJIS)
Jlekuuu ¥ CceMHHApCKHE 3aHATHS TO JucHUIUIMHE «OpraHudeckas XUMHUsS» MPOBOIATCS B
ayJIMTOPUU, CHA0KEHHOMN JOCKOH, KOMIIBIOTEPOM U ITPOEKTOPOM.

JlaGopaTopHble 3aHATHUS MPOBOJATCS B CIEHMAIU3UPOBAHHON 1a00paTOPUN OPraHMYECKONH XUMUH,
CHAOXXKEHHOU J1abOpaTOPHBIMU CTOJAMH C TOAKIIOYEHUEM BOJOCHAOKEHUS U IJIEKTPUUECKOM
OHEPTUHU, BBITSHKHBIMHM INKadaMu, IUIUTKAMH SJIEKTPpUYeCKUMU. [ mpoBeneHus paboT 1o
OpraHUYecKOil XHMMHUM B JaOOpPATOPUU TaKKE HMEETCS XOJIOAWJIBHUK, CPEICTBAa IMOKAPOTYIICHHUS,
anTeyka.

Jlisi BBINONTHEHUsI J1aOOPaTOPHBIX U KYpPCOBBIX palOT TakKe HMCIOJIb3yeTcsl J1abopaTopHOE
o0opynoBanue, Haxojsmeecs B Jaboparopun «MHCTpyMEHTaIbHbIE METO/IbI AaHATTN3a):

Cnexrpodorometp InfraLum

Crnekrpodoromerp Shimadzu

Hcnapurtenb poTallMOHHBIN (2 1MIT.)

Pedpakromerp maboparopHblit

pH-meTp

Ob6opynoBanue A NPOBEACHUS TOHKOCIOMHOTO XpOMAaTOrpaguuecKoro aHajin3a

KonGonarpepareinnb

YcranoBka st MUKpoaucTiiusinun ¢pupmel PHY WE

10. OCOBEHHOCTH PEAJ/IMBALIUU JUCHUIIJIMHBI (MOAYJIA) TP OBYYEHUU
HNHBAJINJIOB U JINI] C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3 10POBbSA

Pabouas nporpamma AMCUUILIMHBL (MOZYJIS) IPU HEOOXOAMMOCTH MOXET OBITh a/laliTUPOBaHA
JUTsi 00y4eHus (B TOM YMCIIE C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI) JIUIL C
OTPaHMYEHHBIMU BO3MOXKHOCTSIMH  3/10pOBbsl, HWHBanuaoB. [lns »sToro Tpelyercs 3asBlieHUE
00yyYaromuxcsi, SBJIAIONIMXCA JIMIIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbS, MHBAIHIAMH,
WM X 3aKOHHBIX MPEICTABUTEIECH U PEKOMEHIAUU IICUXO0JIOI0-MEINKO-T1€JarOrn4ecKOi KOMUCCHUH.
[Tpu 0Oy4yeHHNH JTUI] C OTPAHUICHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI YUUTHIBAIOTCS UX WHIUBUIYATbHBIC
ncuxodusznyeckue ocodeHHocTu. OOyyeHHe MHBAIHUIOB OCYIIECTBISETCS TaKXKe B COOTBETCTBUHU C
WHIMBUIYIBHON TPpOTpaMMoii peaduinTanuy nHBanuIa (py HATAIHH).

Jnsg nun ¢ HapylmieHHeM CcllyXa BO3MOXKHO TIpefocTaBieHHe Y4yeOHOM uH(popManuu B
BU3yabHOU (popMme (KpaTKuii KOHCIIEKT JICKIIHMA, TEKCThl 3a/laHWi, HaledyaTaHHbIC YBEIUYCHHBIM
mpudToM), Ha AyIUTOPHBIX 3aHATUSAX JIOMYCKAaeTCs MPHUCYTCTBHUE AacCHCTEHTa, a Takke
CYypIOIEPEBOTYMKOB M TH(IOCYpPAONEPEeBOAYMKOB.  TeKymuid  KOHTPOJIb  YCIEBAEMOCTHU
OCYIIECTBIISIETCS. B MUChMEHHOW (opme: oOOyyarolmuiicss MHUCbMEHHO OTBEYaeT Ha BOMPOCHI,
MUCHMEHHO BBITIONHSET MpakTudeckue 3ananus. JJoxman (pedepar) Takxke MOKET ObITh MPEACTABIICH B
MUCBbMEHHOU (opMme, MPHU ATOM TPeOOBaHUSA K COACPHKAHHIO OCTAIOTCS TEMHU e, a TpeOoBaHUS K
KaueCTBY M3JIOKEHUS MaTepHalia (MOHATHOCTh, KAYECTBO PEUYH, B3AUMOJICHCTBUE C ayAUTOPUEH U T. [1.)
3aMEHSIOTCS Ha COOTBETCTBYIOIIUE TPEOOBAHUS, MPEAbIBIsIEMble K TUCbMEHHBIM paboTaM (KauecTBO
0 OpPMIICHHUS TEKCTa U CIHCKA JINTEPATYPhI, TPAMOTHOCTh, HAUIMYNE WIUTFOCTPAIMOHHBIX MaTEPHAIIOB U
T. a.). [IpomexxyTouyHasi arrecTanusl AJis JIMI C HapyLICHUSAMU CIyXa MPOBOJUTCS B MUCHBMEHHOU
dbopMe, TIpH ATOM HCIONB3YIOTCS OOIMe KpuTepuu oleHuBaHus. [Ipm HE0OXOTUMOCTH BpeMs
MOJIFOTOBKU K OTBETY MOKET ObITh YBEITUUEHO.

Jis Ui ¢ HapymeHHeM 3peHUs JOIyCKAaeTCsl ayluallbHOE MpeAoCTaBiIeHne MH(OpMaIy, a
TaKk)Ke UCIOJb30BAaHUE Ha AyAUTOPHBIX 3aHATHSIX 3BYKO3AIMCHIBAIOIIUX YCTPOMCTB (IUKTO(POHOB U


https://xn--d1axz.xn--p1ai/
http://zhit-vmeste.ru/

T. 1.). Jlomyckaercs mpUCYTCTBME Ha 3aHATUSAX ACCUCTEHTa (IIOMOILIHHUKA), OKAa3bIBAIOIIETO
oOydJaromuMcsi HEOOXOIUMYI0 TEXHHYECKYI0 MOMOIIb. TeKyIHil KOHTPOJb YCHEBaeMOCTH
ocylIlecTBIsieTcsl B ycTHOM ¢opme. [Ipu mpoBeneHMHM MPOMEKYTOUHOM aTTecTalu JUIsl JIUIL C
HapyILICHUEM 3pEHUs] TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE cOOeceJOBaHHE 110 BOIIPOCAM.

Jlig aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM  310POBbsI, MMEIOLIUX HapyLIEHHUsS OIOPHO-
JIBUTATEJILHOTO armapara, Ha ayJUTOPHBIX 3aHATHSX, a TaKKe MPH MPOBEACHUU MPOLEAYP TEKYLIETo
KOHTPOJISI YCIIEBAEMOCTH M NMPOMEXKYTOYHOM aTTecTallii MOTYT OBITh NMPEIOCTAaBICHbI HEOOXOMMBbIE
TEXHUYECKHE CpPEJICTBA (MEePCOHAIbHBIA KOMIBIOTEP, HOYTOYK WM JPYro rajker); IOMyCKaercs
HNPUCYTCTBUE ACCUCTEHTA (ACCHCTEHTOB), OKA3bIBAIOIEI0 00YYarOIUMCS HEOOXOAUMYI0 TEXHHUYECKYIO
NOMOIIb (3aHATh paboyee MECTO, MEepeABUTAThCA IO ayJUTOPHH, MPOUYUTATh 3aJaHHue, OPOPMUTH
OTBET, OOIIIAThCS C MPETOAABATEIIEM ).



	1.2. Задачи освоения дисциплины (модуля):
	выработка умений прогнозировать свойства соединений, опираясь на теоретические концепции органической химии, овладение методами органического синтеза и знание областей практического применения органических веществ.
	2. МЕСТО ДИСЦИПЛИНЫ (МОДУЛЯ) В СТРУКТУРЕ ОПОП
	2.1. Учебная дисциплина (модуль) «Органическая химия» относится к обязательной части и осваивается в 5,6 семестрах.
	2.2. Для изучения данной учебной дисциплины (модуля) необходимы следующие знания, умения, навыки, формируемые предшествующими учебными дисциплинами (модулями):
	2.3. Последующие учебные дисциплины (модули) и (или) практики, для которых необходимы знания, умения, навыки, формируемые данной учебной дисциплиной (модулем):

	3. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОБУЧЕНИЯ ПО ДИСЦИПЛИНЕ (МОДУЛЮ)
	5. МЕТОДИЧЕСКИЕ УКАЗАНИЯ ПО ПРЕПОДАВАНИЮ
	И ОСВОЕНИЮ ДИСЦИПЛИНЫ (МОДУЛЯ)
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