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1. IEJIM Y1 3AJIAYM TUCTUTIINHBI

e ocBOCHUSA TMCHUIINHBI (MOYJIs):

Lenp u3ydeHus: TUCHUTUTHHBI «OpraHndeckas XUMUsDy 3aKITI0YaeTCs B TO3HAHUU OOIIHUX
3aKOHOB, CBSI3BIBAIOIINX CTPOCHUE M CBOMCTBA OPraHMYECKUX COCTMHEHUH, ITyTel CUHTE3a
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB, MEXaHN3MOB XUMHYECKUX MIPOIIECCOB, a TAKIKE
BO3MOYXHOCTEH HCIIOIb30BAHMS OPTAaHUYECKUX COCTMHEHUH B Pa3IUYHBIX OTPACIISIX HAPOIHOTO
XO035MCTBA.

3agaun:

* U3yYCHUE KJIACCH(PHUKAIIMHA, HOMCHKJIATYPHI K N30MEPUU OPraHUUECKUX COCAMHCHU,

* PAaCCMOTPEHHE CTPOCHUSI OPTaHUYECKUX COCTUHCHUN M XUMUYECKHX CBOWCTB
BOXHEHIIINX KITACCOB OPTaHMUYECKUX BEIIECTB;

* U3y4YeHHUE BAKHEHIIIMX TPOMBIIUICHHBIX U JTA00PATOPHBIX CIIOCOOOB MOTyYEHUS
OpPTraHUYECKUX COCTUHCHUH;

* OBJIaJICHHE OCHOBHBIMH METOJIAMH U MIPUEMAMHU IKCTIEPUMEHTAIBHOM PabOTHI,
HaBbIKaMU COOPKH MPOCTEUITUX MTPHOOPOB AJIs OUMCTKU U CHHTE32 OPraHUIECKHUX BEIICCTB;

* popMupoOBaHUE Y CTYJEHTOB OCHOB MPO(ECCHOHAILHOTO MBIIIUICHUS U 0€3011aCHOM
paboThI P CUHTE3E U aHATTN3E OPraHUYECKUX COCAMHCHUI.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Hukn (paznen) OI:  B1.0O
TpeGoBanus k npeaABapuTeIbHOI MOATOTOBKE 00y4al01Ierocs:

Heoprannueckast xumust

Nudopmatuka

®uznka

AHanuTuyeckas XuMHUs

JAucuuninHbl (MOAYJIHM) M MPAKTHKH, VISl KOTOPbIX OCBOCHUE JAHHOM M CIUIINHbI
(MoayJsisi) He00X0AMMO KaK MpealecTBYIOLIee:

BBenenue B Gu3HUECKYI0 XUMHUIO MTOJIUMEPOB U HKCIIEPTHAS XUMUS

DU3UKO-XUMUYECKHE METOBI UCCIIEOBAHUS CTPYKTYPbl OPTaHUYECKUX COEIUHEHUN

XUMUS MOBEPXHOCTHO-AKTUBHBIX BEIIECTB

HayuHno-nccnenoBarensckas padora
3. OFBbEM JIUCIIUIIJIMHBbI

O061asi TPYA10€MKOCTh 18 BET
YacoB 1o yueOHOMY IIaHY 648
B TOM 4HCJIe:

ayJIMTOPHBIC 3AHITHS 367
CaMOCTOSTEIIbHAsI paboTa 74
4acoOB Ha KOHTPOJIb 27

4. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUIIINHE,
COOTHECEHHBIE C IINTAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.3: ®opMynupyeT 3aKIF0YEHHUS U BBIBOJBI IO pe3ybTaTaM aHAIN3a JUTEPATYPHBIX
JAaHHBIX, COOCTBEHHBIX AKCIIEPUMEHTAIbHBIX U PACUETHO-TEOPETUUECKUX PA0OT XUMHUYECKON
HaIPaBJIEHHOCTH

YpoBenb I  0coOeHHOCTH cOCTaBa, CTPOCHUS M CBOMCTB OCHOBHBIX KJIAaCCOB
OpPraHMYECKUX COEAMHEHUI; BayKHEHIINE MPOMBIIIJICHHbIE U TAO0OpaTOpHbIE
METO/]IbI ITOJIY4E€HHSI OCHOBHBIX KJIACCOB OPTaHUYECKUX



VYposens 1

BemiecTs; nmpaBwmia HomeHkIatypsl (MIOTTAK, parmonanbpHOI)
OPraHUYEeCKUX COCIMHEHUI; MEXAHU3MbI PEAKLIUI 3aMEILICHU,
MIPUCOEIUHEHUS, DITMMUHUPOBAHUS.

pasiindaTth U HA3bIBATb OPTaHUYCCKUC COCAUHCHUSA, IIPOTrHO3UPOBATH

CBOMCTBa OpTraHU4YCCKUX COC[[I/IHGHI/Iﬁ B 3aBUCUMOCTH OT CTPOCHUA

MOJIEKYJI; C TOMOIIBIO YPAaBHEHUN PEaKLIMi OMUCHIBATH CIIOCOOBI

IIOJIYYCHHUA OPpraHN4YCCKUX COGI[I/IHGHI/Iﬁ U UX XUMHUYCCKUC CBOﬁCTBa;
peiaTth 3a4a4n U YIIPaAXXHCHUSA 110 TCHETHYECKOM CBSI3U MCXKAY pa3IndHbIMU

Kj1acCaMH OpraHu4CCKux COCI[I/IHGHI/Iﬁ.

VYpoBenb |  OCHOBaMHU T€OPUU OPraHUYECKOU XUMUHU.

OIIK-2.1: PaGoTaet ¢ XUMHUYECKUMH BEIIECTBAMU C COOJIIOICHUEM HOPM TEXHHUKHU

0€e30I1aCHOCTH

YpoBeHnb |  mpaBmiia 6e30mMacHOl pabOThl B XUMUYECKOU 1a00paToOpuu.

VYpoBenb |  mpuUMeHTH Oe30macHbIE MIPUEMBI IPU pabOTe C OPraHUuYECKUMU

VYposens 1

peakTMBaMU U XUMHUYECKUMU IpUOOpamu.

Y4€TOM UX (bHSI/I‘ICCKI/IX 1 XUMHYECKHX CBOMCTB.

crocobamu 0€30I1acHOIO O6paH_[eHI/IH C XUMHUYCCKHUMHU pPC-arcHTaMu C

OIIK-2.2: ITpoBOAMUT CHHTE3 BEIIECTB U MaTePUaIOB Pa3HOM MPUPOIBI C UCIIOIH30BAaHHEM
MMEIOIINXCS METOJTUK

VYpoBeHb |  OCHOBHBIE METO/IbI U MPUEMBI SKCIIEPUMEHTAILHON pabOThl; HA3BaHUS U
Ha3HAuYE€HUE XMMHUYECKON MOCY/Ibl U 000PYAOBaHUS JUIsl IPOBEACHUS
CUHTCTHYECKUX PaldoT.

VYpoBeHb |  mpUMEHSTH CIOCOOBI BBIIEIEHUS BEILIECTBA; METO/Ibl KAUECTBEHHOI'O U
KOJIMYECTBEHHOI'O aHaJIN3a JUIsl yCTaHOBJICHHSI CTPYKTYpPhI BEILIECTBA.

VYpoBenb |  HaBbIKaMU COOPKHU MPOCTEUIINX XUMHUUECKUX PUOOPOB JIJIsl OUUCTKU U

CHUHTC3a OPraHHuYCCKUX COCIUHECHUM.

OIIK-6.1: IIpencrasnsier pe3yabTaThl pabOTHI B BUE OTYETA IO CTAaHAAPTHOM hopme Ha
PYCCKOM SI3bIKE

VYposens 1  IlpaBuiia cocTaBieHUs OTUETHON JOKYMEHTAIINH.

VYposens 1

(hopMe Te31COB, TOKIAIOB.

VYposens |  HaBwikamu cocTaBieHHs! OTUETHOM JOKYMEHTAIIUH.

5. BUAbI KOHTPOJIA

Bugsr KOHTPOJIA B CEMECTpax:

9K3aMEHBI 5
3a4eThI 4
KypCcoBbI€ pabOThI 5

6. AA3bIK ITPEINIOIABAHU A

SI3BIK TIpenojaBaHus: pyCCKHUHM.

7. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAYJISA)

CocTaBisATh OTYET O BBEITOJIHECHHOM pa60Te 1 IIOJIYUYCHHBIX PE3yJIbTaTaX B

Kon HanmeHnoBanue pa3iesios u Bun Cemectp | Hacos | Hcrtou-

3aHHAT.

TeM 3ansaTus | / Kypce HUKH

IIpumeyan-
ue

Paszgen 1. 1. Beenenue OCHOBHBIE
MIOHSITHSI, METOJIBI, TPOOIEMBI
OPraHUYEeCKON XUMUH.




1.1 Jlex 6
1.2 JIab 40
1.3 Cp 5
Paznen 2. 2. [IpenenbHble
YTJIEBOJIOPOJIBI.
2.1 Jlex 2
2.2 J1ab 6
2.3 Cp 5
Pazgen 3. 3. HenpenenbHbie
yIIE€BOJOPOAbL. AJIKEHBI,
aJKagUEHbl, AIKUHBL.
3.1 Jlex 8
3.2 J1a0 26
3.3 Cp 10
Paznen 4. 4. Apomatuyeckue
YTIIEBOIOPOIBI.
4.1 Jlex 6
4.2 BIET 22
4.3 Cp 12
Pa3zgen 5. 5.
["anorennpon3BoIHBIC
yTJI€BOJIOPOJIOB.
51 Jlex 6
5.2 BIET 16
5.3 Cp 6
Pa3nen 6. 6.
MerTannoopraHu4eckue
COEIUHEHUS.
6.1 Jlex 2
6.2 BIET 4
6.3 Cp 4
Pazgen 7. 7. TuapokcuiibHbIC
MIPOU3BOJIHBIE YTIIEBOJOPOJIOB.
7.1 Jlex 4




7.2 JIab 26
7.3 Cp 10
Paznen 8. 8. IIpocTsie 3¢upsl.
8.1 Jlex 2
8.2 J1ab 4
8.3 Cp 2
Paznen 9. 9. KapbonuinbHbie
COEIMHEHMS.
9.1 Jlex 9
9.2 JIab 40
9.3 Cp 4
Paznen 10. 10. Kap6onoBsie
KHUCJIOTHI M UX (DYHKIIHOHAJIbHBIC
IIPOU3BOTHBIC.
10.1 Jlex 14
10.2 JIab 42
10.3 Cp 4
Pa3znen 11. 11. I'mapoxcu- u
OKCOKMCJIOTEI.
11.1 Jlex 4
11.2 JIab 8
11.3 Cp 2
Paszgen 12. 12. YrieBonsl.
12.1 Jlex 6
12.2 J1a0 10
12.3 Cp 2
Paznen 13. 13. Cynb}okucioTs! u
WX TPOU3BOJTHBIC.
13.1 Jlex 4
13.2 JIab 6
13.3 Cp 2




Paznen 14. 13. AzoTconepxariue

OpPraHUYECKHE COETMHEHHUS.
141 Jlex 5 12
14.2 Jlab 3) 24
14.3 Cp 3) 2

Paznen 15. 14.

I'ereponukinyeckue

COEJIMHEHUS.
15.1 Jlex 5 2
15.2 Jlab 5 6
15.3 Cp 3) 4
154 DK3aMeH 5 27

Oo0pa3oBare/ibHbIE TEXHOJOTHHU
O06pa3oBarenbHble TEXHOJIOTUU ITpUBeneHbI B [Ipunoxenun 1.
Cnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT Wil
1 | AKTHUBHOE CilyllIaHue
2 MeTobl rpyIIIOBOIO pelIeHusl TBOpUECKUX 3a1au (Meton Jenbdu, meron 6—6, meTox
pa3BUBaroIIel KOONepaluy, MO3roBOW MTypM (METOJ] T€Hepaluy Uaei), HETBOPKUHT U T.1.)

3 |IIpoekTHast TEXHOJIOTHS

8. OHEHOYHBIE MATEPHUAJIbI JJI51 IIPOBEJEHWA TEKYIIEA "
MPOMEXYTOYHOU ATTECTALIUAN

8.1. OueHoYHbIe MaTEepHAJIBI AJISl IPOBEACHHS TEKYIEH aTTeCTalul

OI.ICHO‘IHBIC MaTCpHuaJibl AJI1 ITPOBCACHU A TeKymeﬁ aTTeCTalluu NPUBCACHBI B HpI/IJ'IO)KeHI/II/I

8.2. OneHo4ynbie MaTepuaJIbl JJIsl IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTalluH

OHGHO‘IHI)IG MaTCpHraJIbl JJId ITPOBCACHUA HpOMC)KyTOLIHOI\/JI aTTeCTallu NPUBCACHLI B

[Ipunoxxenuu 2

8.3. TpeGoBaHusi K peITHHI-KOHTPOJII0

9. YYEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)

9.1. Pexomenayemasi iureparypa

9.3.1 IlepeyeHb MPOrpaMMHOIr0 oObecneYeHust

Kaspersky Endpoint Security 10 mist Windows

Adobe Acrobat Reader

Google Chrome

AlWIN]| -

WinDjView




5 [OpenOffice

6 Foxit Reader

9.3.2 CoBpemeHHblIe IpodeccnoHANbHBIE 023bl JAHHBIX 1 HH(POPMALIMOHHBbIE CIIPABOYHbIE

CUCTEMBI
1 OBC «ZNANIUM.COM»
2 OBbC «YHuBepcuTeTckas OMOINOTEKa OHIIAMHY
3 OBC «Jlanb»
4 3bC BOOK.ru
5 OBC Tel'Y
6

Penozurapuii Tel'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Ayaur-s OobopynoBanue

3-407a | KOMIUIEKT yueOHOI MeOemnH, IepeHOCHOH HOYTOYK, TPOEKTOP, BECHI, XOJIOANIBHUK,
mKadbl, pepakTOMETp, TOPENIKa, MOMKA, TUNTUTKH HJIEKTPHUECKHE, CTOJIBI, CYIIMIKA

5-310 [Tpoektop Dxpan Kommerorep (MOHUTOP, CHCTEMHBIN OJIOK, KJIaB., MbIIIb) Jlocka -
lmr. Tpubyna -1 mr. KommexT yae6Hol Mebenn

11. METOJAUYECKUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JUCHUTIINHBI

HporpaMMa JAUCHUITIIMHBI «OpFaHI/I‘leCKaH XUMUA»

1. Beenenue

[TpenMeT opraHnyecKoil XUMUU U OCHOBHBIE 3Tallbl €€ pa3BUTHA. CriocoObl H300paKeHUs
MOJIEKYJI OPraHU4YECKUX COEIMHEHUH, CTPYKTYpHbIE U 31eKTpoHHbIEe (hopmyiibl (I'. JIbtouc). Tumnsl
YIJIEPOJHOTO CKENETa, allUKINYECKHUE, UKINYECKUE U T€TEPOLUKINYECKUE COETUHEHNS.
N3omepus u e€ Bubl. 'omonorus. OcHoBHbIE (pyHKIMOHANBHBIE Ipymibl. Kinaccupukarms
OPraHUYeCKUX COCTUHEHUH.

OCHOBBI HOMEHKJIATypbl OpPraHU4YeCKUX coenHeHn. M3oMepust oprannyeckux
coenquHeHuni. 3amecturenbHas HoMeHknaTypa, MIOITAK. Ha3Banusi OCHOBHBIX KJIacCOB
OpPraHUYECKUX COCTMHEHUH, CIIOKHBIX MO~ U TeTepO(YHKIIMOHAIBHBIX COSINHEHHH.

Crioco6b! M300pakeHns1 MPOCTPAHCTBEHHOTI'O CTPOEHUS MOJIEKYJI € Sp3 THOPUIN30BaHHBIM
YTJIEPOJIOM: KIIMHOBH/IHBIE TIPOEKITUH, "JIECOMMIIbHBIE KO3JIbI", TpoeKInu HpromeHa.
Kondopmanuu, konpopmepsl. 3aciioHeHHas! (CUH TepUIlIaHapHas), 3aTOPMOKEHHAs! (AHTH
MepuIUiaHapHas ), CKollleHHas (Toli-) KoH(OopMaIuu.

AcuMMeTpHUYEeCKH aToM yriepoa. XUpalnbHOCTb, YCIOBUS, HEOOXOAUMBIE ISt
BO3HUKHOBEHHUA xupanbHOCTH. KoHdurypamnus, otnnuue ot koHpopmauu. Ontudeckas
M30MEpHsl, ONTHYECKask aKTUBHOCTh. DHAHTUOMEPHI. Pariemarsl.

[Mpunmun R,S-nHoMenkarypsl. OnpeneneHne mopsiika CTapIINHCTBA 3aMEeCTHTETICH y
xupanbHoro 1eHtpa (npasuio Kana-Uuronsna-Ilpenora). AOcomoTHast U OTHOCUTENIbHAS
koHuryparmu. [Ipoekimonusie popmynsl (3. @uriep). Ix noctpoeHue, npapuia mojib30BaHUS
UMHU (17151 COEAMHEHUH ¢ OJJHUM aCUMMETPHUYECKUM aTOMOM yriepoa). CrocoObl pa3aeneHus
pauemMaroB. CoequHeHns ¢ AByMs XUpalbHbIMU LeHTpamu. [loctpoenne npoexkunii @uiepa.
Huactepeomepbl. Me30-popMbl. IpUTPO- U TpeO-HOMEHKIaTypa. M300paxeHne MOIeKyIIbl
JTAHHOTO COETMHEHHUS C TIOMOIIBIO Pa3IMYHBIX TPOEKIIMOHHBIX (hopmyi. [Iepexon oT oaHO
MPOCKIIMOHHON (POPMYIIBI MOJIEKYJTBI K Apyrou. [IpeacTaBieHne o0 onTHIECKON H30MEPHH
COEIMHEHMH, HE COAEPKAUX ACUMMETPHYECKOT0 aTOMa yIiIepoJa.

['eomeTpuyeckas usomMepusi COSTUHEHUN ¢ JBOMHOM cBs3bi0. [{uc-, Tpanc-; E-, Z- u CUH-,
aHTH- HOMEHKJIATypa.

Knaccugukarus peareHToB U peakiuii. nekTpoHHble 3p ekt 3amectuteneii. OCHOBHbIE




TTOJIOXKEHUS TEOPHH CTPOCHUS OpraHudYecKux coenuHennit (A.M. ByTiepoB), 351eKTpoHHO#
TEOpPUH, OCHOBHBIE IPUHLIUIIBI KBAHTOBOM OPraHUYECKOW XUMUH.

Tumnb! rubpuaN3aul aTOMa YIIIepoia B OPTaHUYECKUX COCTMHEHUSX, TEOPHsI B3aHMHOTO
OTTAJIKMBAHUSA JIEKTPOHHBIX opOuTaneil. ¢ u m CBsA3M aTOMOB yriepoja, hpusnyeckue
XapaKTEPUCTHUKU CBS3EH: JUIMHA, BAJICHTHBIC YIJIbl, DHEPIHS], IOJIIIPHOCTD, MOJIIPU3YEMOCTD,
JUIIOJIbHBIA MOMEHT, MOTEHIMAl MOHU3aUMU. [ OMOJIUTUYECKHI U TETEPOTUTUYECKUI Pa3pPbIB
CBSI3HU.

Knaccugukarus peareHToB U peakiuii. [IpomexxyTouHbie 4acTHIIbl (MHTEPMEIUAThI):
panuKaibl, KapOOKaTHOHBI, KapOaHUOHBI, KAPOEHBI, HUTPEHBI, APUHBI U Ap. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHUE MPOMEXKYTOUHBIX YACTHIL. DJIEKTPOHHBIE 3PPEKThI 3aMECTUTEIIEH.
WNuaykTHBHBIN 1 Me30MepHBIH 3¢ (hekTh u criocoOs! n300paxenus 3Tux 3¢dexro. [Ipumepsl
rpymi ¢ +l, —I, +M u —M-sddexramu. IddekT runepKoHpIOrannuu (CBEPXCOMPSHKEHHS).
Bnusiaue 351eKTpoHHBIX AP PEKTOB 3aMeCTUTENEN Ha CTaOUIBHOCTD U PEAKIIMOHHYIO CLIOCOOHOCTh
OpPraHUYECKUX COCAMHEHUN U MPOMEXKYTOUYHBIX YacTUL. Pe30HAaHCHBIE CTPYK "TYpBI, IIPaBHJIA UX
IIOCTPOEHHSI.

Kucnotel u ocnoBanus (U. bpencren, I'. JIptouc). ConpsikeHHbIE KUCIOTHI U
COIpSKEHHbIE OCHOBaHUs. KHCIO0THO-OCHOBHBIE pAaBHOBECHS HA IIPUMEPE CIIUPTOB, POCTHIX
3¢UpOB, KAPOOHOBBIX KUCIOT, K€TOHOB U aMMHOB. KoHcTaHTa kucinotHocTH pKa, KoHCTaHTa
ocroBHoctH pKb. Binsinue 3amectureneii B MOJIeKyJie Ha KHCIIOTHOCTh U OCHOBHOCTb
OpPraHMYECKUX COeAUHEHUN. Teopust )KeCTKUX U MATKUX KUCIOT U ocHoBaHuil (QKMKO).

2. YrieBoaopoibl

Ankanbl. ['oMonorudeckuii psij, U30Mepusi 1 HOMEHKIIaTypa ainkaHoB. [Ipuponnsie
HMCTOYHHUKHU aJIKaHOB. MEeTO/1bl CUHTE3a: TUAPUPOBAHNE HENIPEACIIbHBIX YIJIEBOIOPOIOB, CHHTES
4yepes JTUTHIANATKUIKYIPAThl, 2JIEKTPOIIU3 CoJiei KapOOHOBBIX KUCIIOT, BOCCTAHOBIICHUE
KapOOHUJIbHBIX COEAMHEHUN, U3 TaJloreHaNKaHoB (peakuus Biopiia, mpoTonu3 peakTHBOB
I'punbsipa). [lpupoga C—C u C—H cs3eii B ankanax. Kondopmanuu srana, mponana, Oyrana u
BBICILIMX QJIKAHOB. DHEpreTHuecKas JuarpaMmma KOH(QOPMAIMOHHOTO COCTOSIHUSI MOJIEKYJIbl aJKaHa.

XVMHYECKUE CBOWCTBA: PEaKI[UH rajJOoreHUPOBaHUS (XJIOpUpPOBaHUE, OpOMUPOBAHUE,
HonupoBanue, (GTOpupOBaHUE). DHEPreTHUKA LIETTHBIX CBOOOAHOPAINKAIBHBIX PEAKIIHiA
ranorenupoBanusi. Hutposanue (M.U. KonoBanog), cynbhoxiiopupoBaHue U OKUCICHHUE.
CenexkTUBHOCTb PaJAMKAIBHBIX PEAKIUI U OTHOCUTENIbHASA CTAOUIBHOCTD AJIKUJIBHBIX PaJUKaJIOB.
TepMUUeCcKU U KaTATUTUYECKUN KPEKUHT .

[{uknoankansl. Knaccuukaus amuuukiIoB. DHEprsl HaPsHKEHHs HUKIOAIKAHOB U ee
KOJINYECTBEHHAsI OIIEHKAa Ha OCHOBAaHUH CPaBHEHUS TEIUIOT 00pa30BaHUA U TEIUIOT CTOPaHUS
LUKJIOAJIKAHOB U COOTBETCTBYIOIINX AJIKAHOB. TUIBI HAIPSDKEHUS B UKJIOATKAHAX U
Mo/Ipa3/iesIeHre IIUKJIOB Ha MaJlble, CPEeIHNE LIUKJIIbl U MaKpOLUKIIbl. CTpoeHrEe UKJIIONPOIIaHa,
LUKJI00yTaHa, IUKJIONEHTaHa, [IMKJIorekcaHa. KoHpopMalmoHHBINH aHATN3 [IUKJIOT€KCaHa.
AKcHanbHBIE U DKBaTOpUATBbHBIE CBSI3U B KOH(OpMaIuy "Kpecio" IMUKIoreKcaHa.

MeTto/1bl CHHTE3a HUKJIONPOIIaHa, IIUKI00yTaHa U UX NPOU3BOAHBIX. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB COEIMHEHUN C TPEXWICHHBIM HUKIOM. CHHTE3 COeAMHEHUN psia
LUKJIONEHTaHa U uKiIorekcaHa. CUHTE3 COeMHEHUI cO CPETHUM U OOJIBIINM pa3MepoM LUKJIA.

Anxkensl. 'oMosiornueckuit psizt, H30Mepusi 1 HOMEHKJIATypa ajJKeHoB. [ eomeTpuueckast
n3zomepus (uuc-, TpaHc- u E-, Z-Homenkiatypa). [Ipupona nBoitHo# cBsi3u. MeToab!l cuHTe3a:
3JIMMUHHAPOBAHKE TaJIOT€HOBOIOPOA U3 AJKUJITaJIOT€HU10B, BOJIbI U3 CIIMPTOB,
JierajoreHupoBaHue BUIl-TuranoreHankaHoB. Peakuuu ['opmana, Buttura, crepeocenekTuBHoe
BOCCTAHOBJICHHUE aJIKUHOB.

XUMHUYECKUE CBOMCTBA alKEHOB. Psi/i CTaOMIIBHOCTH aJIKEHOB, BBIBEJICHHBIM HAa OCHOBE
TEIUIOT TUIpUpPOBaHUs. [ eTeporeHHoe 1 TOMOT€HHOE THAPUPOBAHNE ATKEHOB.

OnektpodunsHoe npucoeaunenne (AE). O0mee npencraBieHne 0 MEXaHU3ME PEAKIIHM, Tt
U G KOMIUIEKCHI, OHUEBBIE HOHBI. CTEpeo- U pernocenekTuBHOCTh. [IpaBuino B.B. MapkoBHMKOBa,
MHAYKTUBHBIN 1 Me30MepHbIH 3¢ dekThl. ['anorennpoBanue: MexanusM, crepeoxumusi. [Iporeccsr,
conyrcTByronme AE-peakiusam: conpsikeHHOe pucoeuHenue. [ uaporaioreHnpoBatme,
rugpararys. [[poMbIIeHHBIH METO/T CHHTE3a 3TaHOJIa U TPOITaHoa-2.



I'mapokxcumepkypupoBaHnue. Perno- u crepeocenekTHBHOE IPUCOEANHEHHE THIPUIOB Oopa.
Pernocnenunguueckue ruapodopupyromue peareHTsl. [IpeBparienne 00popraHn4eckux
COEMHEHMH B alKaHbl, cnupThl. OKHUCIeHne alkeHoB 10 okcupaHoB (H.A. Ilpunexaes) u no
nuoiioB 1o Barnepy (KMnO4) u Kpure (OsO4). Ctepeoxumusi THIPOKCHIMPOBAHUS aJIKCHOB.
O30H0JIM3 AIKEHOB, OKUCIUTEIBHOE U BOCCTAHOBUTEIBHOE PACILEIUIEHUE 030HUIOB.
HcuepnpiBaroliee OKMCIEHUE aIKEHOB.

PanukanbHbie peakiuy: NpUCcOeINHEHHE OPOMUCTOTO BOIOpoOIa 1o Xapamry (MeXaHH3M
AR) k anikeHaM U aJUIUIIbHOE TajorenupoBanue no Lurnepy.

KapOeHbl — yacTullpl ¢ IBYXKOOPAUHUPOBAHHBIM aTOMOM Yyriepoja. MeTo sl
TeHEepUpOBaHUs KapOCHOB U JuraioreHkapoeHos. IlprucoeHeHne CUHITIETHBIX U TPUILIETHBIX
KapOEHOB K aJKEHaM.

Ankanuensl. Tunsl nueHoB. M301upoBaHHbIE, KyMYJIUPOBAaHHBIE U CONPSIKEHHBIE IUEHBI.
N3omepus u HoMeHKIaTypa. MeTosl cuHTe3a 1,3-11MeHoB: 1eruIpupoBaHue ajJKaHOB, CHHTE3
dasopckoro-Penrie, kpocc-coueTaHne Ha METANIOKOMITIEKCHBIX KaTaJln3aTopax.

Byraauen-1,3, ocobeHHOCTH cTpoeHusl. XMMHUYECKHUE CBOICTBa 1,3-11UEHOB.
l"anmorenupoBanue u ruaporagoreHupoBanue 1,3-1ueHoB. AJUTMIBHBINA KaTuoH. 1,2- u 1,4-
IIPUCOEANUHEHNE, TEPMOJMHAMUYECKUI U KHHETUUECKUN KOHTPOJIb. [Tonmmepusanus 1ueHos.
HatypanbHblil 1 cuHTeTHUECKUH Kaydyku. Peakuus [unbca-Asbaepa ¢ alkeHaMH U alIKUHAMHU,
CTEPEOXMMHUS PEAKLIUU U €€ IPUMEHEHUE B OPIraHUYECKOM CHHTE3E.

Ankunsl. ['oMonornyeckuii psiji, HOMEHKIaTypa u uzomepus. [Ipupona TpoitHOU CBSI3H.
MeTo bl CUHTE3a AIKUHOB € IOMOIIbIO PEAKIIMH OTILEIUICHH S, ATKWIMPOBAHUS TEPMUHAIBHBIX
anetuieHoB. [lomyuenue areTusaeHa NMPOIU30M METAHA.

XUMHUECKUE CBOICTBA QIKMHOB. DJIEKTPOPMIBHOE IPUCOCTUHEHNE K AIKUHAM.
CpaBHEHHE pEaKIIMOHHON CIIOCOOHOCTH AJTKMHOB M aJKEHOB. | aoreHnpoBanue,
ruporajoreHupoBanue, rugparauus ankuion (M.I'. KyuepoB), npucoennnenrne kapoOoHOBBIX
KHCIOT. BoccTaHOBIIEHNE aNKIHOB /10 IIAC- U TPAHC-aJIKEHOB. [ mapoOopupoBaHne alKuHOB,
CHHTE3 albJeru0B U KeTOHOB. C—H-KUCIOTHOCTD aneTuieHa. ALeTHICHU bl HAaTPUS U ME/IH.
Marnuiiopranuueckue npousoansie ankuHoB (JK.M. Mouuy): ux nosydeHue u UCIOIb30BaHUE B
OpPraHUYECKOM CHHTE3E.

KoHnnencanust TepMUHAIBHBIX aTKMHOB ¢ KeToHaMu U anpaeruaamu (A.E. @aBopckuid, B.
Pernmie).

Apomarnyeckue yriiesogopoasl. Konuenmus apomarnyHoctu. ApomatuuHOCTh. CTpoeHne
6enzomna. ®opmyna Kekyne. [IpaBuno Xrokkens. ApoMaTHYECKUE KATHOHBI M aHUOHBI.
KonnencupoBaHHble apoMaTHUECKUE YTIIEBOIOPOAbI: HAQTaINH, PEHAHTPEH, aHTPAlleH, a3yJIeH U
npyrue. 'ereponukindeckue naTu- U MeCcTUUJICHHbIE apOMaTHUeCKUe COeIMHEHUs (TUPPOI,
¢bypaH, THO(DEH, TUPUINH). AHTHAPOMATUYHOCTDb Ha MPUMEpe LUKI00yTaiueHa, UKIONPOIEeHUII-
aHMOHA, KATUOHA LIUKJIOTIEHTAAUCHUIIHUS.

[ToryueHue apoMaTHUECKUX YIIIEBOAOPOIOB B POMBIIUIEHHOCTH — KaTaIUTHYECKHM
pudopMuHT HepTH, IEpepaboTKa KOKCOBOTO ra3a 1 KAMEHHOYT0JIbHOM cMoJIbl. JlabopaTopHbie
METOJIbl CHHTe3a: peakuus Bropua-durrura u Apyrue peakium Kpocc-COUeTaHus, aIKWINPOBAHHE
apeHoB 1o @punento-Kpadrcy, BoccTaHOBIEHUE )KUPHOAPOMATHUYECKUX KETOHOB (peaKIus
Kwxnepa-Bonbda, peakuusa Kiiemmencena), mpoToan3 apuiaMarHUUrajioreHu/0B.

CaoiicTBa apeHoB. KaTanutnueckoe ruipupoBaHue apeHOB, BOCCTAHOBJIEHUE apEHOB 110
bépuy. Peakiiuu 3amernienust BoJopo/ia B O0KOBOM 11eTH alnKuI0eH30J10B Ha rajgored. OKucieHue
AJIKUIIOEH30JI0B /10 KApOOHOBBIX KUCIIOT.

Peakuu 31eKTpopUIBLHOTO 3aMeleHHs B apoMaTudeckoM psany. Kiaccudukanms peakuuit
apoMaTHYECKOro AIEKTPOPHIbHOTO 3aMenieHus. O01re NpeCTaBIeHNus 0 MEXaHU3Me PEeaKIuii,
KMHETUYECKUH U30TONMHBINA AP (PEKT B peakusix MMEeKTPoPUIbHOIO 3aMEeIIeHHS BOIOpoa B
6eH30bpHOM Koublie. [IpencraBienue o 1 1 6 KoMmiiekcax. CTpyKTypa Nepexo HOT0 COCTOSIHUA.
ApeHOHHEBbIE HOHBI B PEAKIUAX JIEKTPOPUIBLHOTO 3aMellieHns. BinsHue npupoabl 3aMecTUTEeNs
Ha OPUEHTALIMIO U CKOPOCTh PEAKIMH AIEKTPOPUIBHOTO 3aMelIeHHs. DIIEKTPOHOAOHOPHBIE U
AJIEKTPOHOAKIIETITOPHBIE 3aMecTuTe . CorlacoBaHHasi M HECOTJIaCOBAHHAs OPUEHTAIUS IBYX WU
HECKOJIbKUX 3aMECTUTENIEH B apOMaTHYECKOM KOJIbIIE.

HutpoBanue. Hutpytomue arenTsl. MexanusMm peakuuu HUTpoBaHus. HurpoBanue Oenzona
u ero 3aMerieHHbIx. HutpoBanue Hadranuna, oudenmia u qpyrux apenos. [lomyuenue



MOJUHUTPOCOETUHEHHI.

I'anorenuposanue. ['asoreHupyromue areHTel. MeXaHu3M peakiuy TrajloreHUPOBaHUS
apEeHOB U MX IIPOU3BOJHBIX.

Cynbspuposanue. Cynbhupyromniie areHTel. Mexanusm peakinnn. Kunetnueckuii u
TEPMOIMHAMHUYECKUI KOHTPOJIb B peakLuy Ccyab(hUupoBaHMs Ha puMepe HadTairHa.
Oo6parumocTs peakuuu cyabhupoBanus. [IpeBpamenus cyabhorpymnimsl.

AnxunupoBanue apeHoB 1o @punento-Kpadrey. Ankunupyromue areHTsl. Mexanuzm
peaxkuuu. [lo6ouHble poLecchl — U30MEPU3ALIMS ATKUIUPYIOIIETO areHTa U KOHEYHbIX
mpoaykToB. CHHTE3 quapui- U TPHAPHUIMETAHOB.

AnmnupoBaunue apeHos o @puaento-Kpadrey. Amwmpyromniye areHTel. Mexanu3m
peakuuu. PernocenexkruBHocTh anmimpoBanus. @opmunuposanue 1o ['arrepmany-Koxy u npyrue
POJICTBEHHBIE PEAKIIUY.

3. 'anoreHnpon3BOIHBIE YTIIEBOIOPOJIOB

Hzomepust, Homenknarypa. CriocoObl MoMydeHus: U3 CIUPTOB, AJIKAHOB, AJIKEHOB;
3a"MEILEHUEM aTOMa OJJHOTO rajioreHa aTOMOM JIPYroro, XJOPMETUIIUPOBAHUE apEHOB.

Peakuuu Hyki1eouIbHOTO 3aMEIIeHHS Y HACBIIIEHHOTO aTOMa yTriiepoia B
ATKUJITATOTeHUAAaX KaK METOJI CO3JIaHMsI CBS3H YIIIEPOA—YTIIEPO, YyIIIepoa—a3oT, YTriaepoa—
KHCIIOPOJ, yriiepoa—cepa, yriepoa—apocdop (moaydeHne alkuiaraioreHu10B, CIMPTOB, THOJIOB,
MPOCTHIX APUPOB, HUITPOCOSAUHEHU, aMUHOB, HUTPUJIOB, CIOXKHBIX 3(PUPOB U JIp.)
Krnaccudukanus MexaHu3MoB peakiuuil HykJIeopuibHOro 3amenieHus. OCHOBHbIE XapaKTePUCTUKU
SN1-, SN2-peaknmii. JHEPreTHUECKUN TPOPIITH PEeaKIUil.

Peakmuu SN2-tuma. Kuneruka, ctepeoxumMus, BaibJICHOBCKOE oOparienue. [Torstue o
HYKJI€O(UIHbHOCTU. BiusiHre NpUpoabl paguKkana U yXOAsIel TpyIIbl cyocTpaTa, MIPUPOIbI
HyKJI€o(UIbHOrO areHTa Ha ckopocTb SN2-peakmuii. [Tpuniun XKMKO.

Meton mexdasHOro nepeHoca 1 ero UCIoJIb30BaHUE B OPraHUUYECKOM CHHTE3€.

Peaxnmu SN1-tuna. Kuneruka, crepeoxumusi, 3aBucumocts SN1-mpomecca oT nmpupo bl
panukana, yxozsmei rpynmsl, pactBoputelsi. KapOokatnonsl, hakTopel, OMPEaessone ux
YCTOWYUBOCT.

MeTo/1b1 TONTy4eHus TaJOTeHANIKAHOB U3 alIKaHOB, aJIKEHOB, CIIUPTOB.

Peakuuu snuMuHupoBaHus. Peakiuy 3MMMUHIPOBAHUS, 0. ¥ 3 JTUMHUHUPOBAHUE.
Krnaccudukanus Mmexanu3moB 3 snumuaupoBanus: E1, E2 u E1cb. Hanpasnenue
snumuHupoBanusl. [Ipasuna 3aitiieBa u ['opmana. CTepeoxumust STMMHUHUPOBAHUS: AHTHU-
ANMUMHUHUPOBaHKE. BIusHUE Mpupopl OCHOBAHUS U YXOJSIICH IPYIIbl HAa HApaBICHHE
ormeruienus. Konkypennus nporeccoB E2 u SN2, E1 u SN1. ®akTopsl, BiaustoIme Ha 3Ty
KOHKypeHIuto. Mcronp30Banue peakiuii § S JMMUHUPOBAHHS B TaJOTCHAIKAHAX JUIsl CHHTE3a
AJIKEHOB, TMCHOB M AJIKMHOB. BrusiHre KOH(GOPMAIIMOHHOTO MOJIOKEHUS (PYHKITMOHATBHBIX TPYIIIT
B [IMKJIOAJIKAHAX HA UX PEaKIM "OHHYIO CITIOCOOHOCThH Ha MPUMEpPE PeaKIuii 3aMeIeHHs,
OTLIETIJICHHUS.

4. MeTamoopraHu4eckue COeIMHEHUS

JIuTnii- 1 MarHUMOPraHNYECKHE COeTMHEHNS. MEeTOIbl CHHTE3a: B3aMMOAECHCTBHE METasIa
C aJIKWJI- UM apwiranoreHuaaMu. CTpoeHne peakTUBOB [ puHbspa, paBHOBECHE C
JTUaIKUIMaraueM. JInTuii- 1 MarHuiopraHu4ecKue COeIMHEHNS B CHHTE3€ YTJIEBOIOPOIOB,
CIUPTOB, allbJETUIOB, KETOHOB, KAPOOHOBBIX KUCIOT. Jnankui- u auapunkymnpatsl. [lonyyenue u
MIPUMEHEHNE 3TUX KOMIUIEKCHBIX COCIMHEHUH JUIsl CMHTE3a MIPEAEIbHbBIX YIIE€BOI0POI0B, IUEHOB,
HECHUMMETPUYHBIX KETOHOB U B PEAKIIHIX COMPSKECHHOTO MPUCOSTUHEHHUS K 0,3 HEHACHITIICHHBIM
KapOOHWJIHbHBIM COSIMHEHUSIM.

5. I'mapokcHuIpon3BOIHBIE YIIIEBOIOPOIOB

OnHoaTtoMHbIE CITUPTHL. ['OMONTOrHYecKHii psisl, KInacCUpHUKAIM, U30MEPHS U
HOMEHKJIaTypa. MeTo bl MOJTYYEHHUs: U3 AIKEHOB, KAPOOHUIIbHBIX COCIMHEHUH, raloreHaIKaHOB,
CJIOKHBIX 3(pUPOB U KAPOOHOBBIX KUCIIOT.

CgoiictBa ciuptoB. CriupThl, Kak cinadbie O—H-kucnoTel. CIUpTH KaK OCHOBAHHS
JIptouca. 3amenieHre TuIpOKCUIIbHOM IPYMIbl B COUPTAX HA rajloreH (Mo 1eicTBueM



raJIOT€HOBOJIOPOJIOB, TajoreHu10B (hochopa, xiaopucroro Tuonmia). Mexanmsambl SN1, SN2, u
CTCPCOXUMMUS 3aMCUICHUS. I[ernnpaTaumI CIIMPTOB. Oxuciienue MNEPBHUYHBIX CIIUPTOB OO0
AJIbJACTU 0B U Kap6OHOBI:IX KHCJIOT, BTOPUYHBIX CIIMPTOB 10 KCTOHOB. PearenTs! okucieHus Ha
OCHOBE XpOMOBOTI'0 aHTHJpUA U AUOKCH 1A MapraHia. MexaHu3M OKHUCIIEHUS! CIIUPTOB XPOMOBBIM
aHTUAPHUJIOM.

JIByxaToMmHble ciupThl. MeTozpl cuHTe3a. CBOMCTBA: OKUCIEHHE, AallIINPOBAHUE,
neruaparanusa. OkuciaurenabHoe paciierienue 1,2-11onoB (MogHas KucioTa, TeTpaaneraTt
cBuHIIa). [IMHaKOIMHOBAs MEPErpyNIUPOBKA.

®eHoubl. MeToibl ostyyeHus: EeJI0YHOE IUIaBJICHNE apeHCyIb(hOHATOB, 3aMELIeHNE
rajjoreHa Ha FMIpOKCUII, THIPOIIN3 cotiel apenua3onus. KymombHbli criocob nonyueHus (eHosna
B IPOMBIIIIJICHHOCTH.

Csoticta penonoB. @enoinbl kak O—H-kucnoTel. CpaBHEHHE KUCIOTHOTO XapaKTepa
(eHOJI0B U CIIUPTOB, BIUSHHUE 3aMECTUTENIEN Ha KUCIOTHOCTh (peHos1oB. OOpa3zoBaHKE NPOCTHIX U
CJIOKHBIX 3(hrpoB (eHonoB. Peakunn 31eKTpopHiIbHOrO 3aMeIIEeHUs] B apOMaTHYECKOM SApe
(eHOI0B: TaJOreHUpOBaHue, CyIb(QHPOBAHNE, HUTPOBAHHE, HUTPO3UPOBAHUE, COUCTAHUE C
COJIIMH IUAa30HHA, AJIKUJIMPOBAHUEC U allTUJIMPOBAHUC. Kap6OKCI/IJII/Ip0BaHI/IC (beHOJ'ISITOB MICJIOYHBIX
MmetasuioB o Kons6e. @opmunupoBanue penonos no Pelimepy-Tumany, Mexannsm o0pa3oBaHUs
canuiuioBoro anpaeruna. @opmunuposanue peHonaos no Bunscemaiiepy. Ieperpynnuposka
aynioBbIX 3¢upoB (enonos (JI. Kusiizen). Okucienne GeHonoB, B TOM YHCIe IPOCTPAHCTBEHHO
3aTpyaHeHHbIX. [IoHsATHE 00 apOKCHIIBHBIX paiuKajiax.

6. IIpocteie aupsl

[Ipocteie a3¢upbl. MeToab! nmosrydeHust: peakiust BuabsiMcoHa, allkOKCUMEPKYPHUPOBaHUE
AJIKEHOB, MEXXMOJIEKYJIIpHas IeTUApaTalys CIIUPTOB.

CaoiicTBa IpocThIX A3UPOB: 00pa30BaHNE OKCOHUEBBIX COJIEH, pacIlleINIEHUE KHUCIOTaMH.
I'mpponepoxcusl. [lonydenue u cBoiicTBa o rajJoreH3(UpoB.

Kpayn->3¢upst. [lonydenue n npuMeHeHHE B CHHTETUYECKOM MPAKTUKE.

Oxcupansl. CriocoObI momydeHus. PackpbITre 1uKIiIa noj 1eicTBHeM HYKIeO(UITbHBIX
areHTOB.

7. KapOoHunbHbIE COEAMHEHUS

N3omepus 1 HOMEHKIAaTypa. MeToabl oydeHus allbJErUI0B U KETOHOB U3 CIIMPTOB,
MIPOU3BOJIHBIX KaPOOHOBBIX KHCIIOT, aJIKEHOB (030HOJM3), HA OCHOBE METAJIIOPTaHUYECKUX
COEeMHEHNH. ALMINpPOBaHUE U (POPMIIIMPOBAHNE apOMATHUECKUX coequHeHu. [IpoMblinenHoe
noyiyueHue ¢popManbaeruia, anetanpaeruaa (Bakep-npouecc) v BHICIIMX allbJIETHI0B
(runppodopMunpoBaHue).

Crpoenne kapOOHUIIBHOM IPYMIIbI, €€ MOJSIPHOCTh U MOJspru3yeMocTb. Obmue
MIPEICTAaBICHHS O MEXaHU3ME HYKJIEO(UIBbHOTO MPUCOETUHEHUS 110 KapOOHWIBHOM rpymme
aJbJAECTUIOB U KETOHOB.

KucnotHslil 1 ocHOBHOH KaTanu3. [IpricoearHeHne Boibl, CIUPTOB, THOJIOB. 3alliuTa
KapOoHUIBHOM rpynmnsl. [Tonyuenune 61CyIb(GUTHBIX TPOU3BOAHBIX U IUAHTHIPHHOB.
B3aumogeiicTBre anbaeruioB U KeTOHOB ¢ winaamMu Gocdopa (Burtur), kak MeTo CHHTE3a
AJIKEHOB.

B3anmopeiicTBre anpIeruioB U KETOHOB € a30TUCTBIMU OCHOBAaHMAMMU. 1lomydyeHrne nMUHOB
1 eHaMuHOB. OKCUMBI, TH/IPa30Hbl, heHuIruapazonsl. Peakuus Kuxuepa. Peakiuu anbieruios u
KETOHOB C METAJJIOOPraHNYECKUMU cOeAMHEHUSIMUA. CHHTE3 CIIUPTOB.

Xumudeckue cBoicTBa. OOIIHe MpeaCTaBICHU 0 MEXaHU3ME HYKICO(PUITHLHOTO
MPUCOEANHEHUS 110 KapOOHWIILHOM IpymIe anbJIerujoB U KETOHOB.

Kero-eHonbHas Tayromepust. EHonmM3anus anberuioB 1 KETOHOB B PEAKIMX
raJJOTeHUPOBAHUS, U30TOITHOIO 0OMEHA BOJIOPO/IA M palleMU3allii ONTHYECKH aKTUBHBIX KETOHOB.
KucnoTHbI 1 OCHOBHOM KaTaJln3 3TUX PEAKIUH.

Kero-enonpHas Tayromepust KeToHOB, 1,3 qukeToHoB 1 1,3 keToadupoB. [{BoiicTBeHHAs
peaKnoHHAas CIOCOOHOCTh €HOMAT-MOHOB. MIHTepnpeTanus AaHHbIX B pamkax npuHnuna KMKO.

ATNKUIMPOBAaHUE U allUIMPOBAHUE EHAMUHOB.

ATbI0IBHO-KPOTOHOBAsI KOHJEHCALMSI aJIbAETUA0B U KETOHOB B KMCIIOW U IIETIOYHOU



cpele, MexaHu3M peakuuii. HampasiieHHas anb1osibHas KOHACHCANS Pa3HOMMEHHBIX aIbICTUIOB
C UCTIOJIb30BaHUEM JINTHUEBBIX, OOPHBIX CHOJIATOB U KPEMHHUEBBIX 3(pupoB eHonoB. Konaencarms
aJIbJICTU/I0B ¥ KETOHOB C MAJIOHOBBIM 3(DUPOM U APYTUMH COCTUHEHUSMU C aKTUBHOU
METUJICHOBOH TPYyIMIOi. AMUHOMETUIIMPOBAHUE AJIbJICTUIOB M KeTOHOB (MaHHMX ). beH3onHoBas
KOHJICHCALIHS.

BoccranoBnenue anpaeruioB 1 KETOHOB JI0 CIIUPTOB, PEareHThl BOCCTAHOBJICHHUS,
BoccraHoBienne C=0O-rpynnst 10 CH2-rpynmnsr: peakunn Kmknepa-Bonbha n Knemmencena.
Non-paaukanbHas qumepu3anus aibAeru0B U KETOHOB. J{UCIIpONOpLrOHUPOBAaHUE AIbIAETHUIOB
no Kannunuapo (npsimast u nepeKkpecTHasi peakiyu)

o, HenpenenbHble anbaeruibl 1 KeTOHbI. MeTOIbI TOJTy4eHHs: KOHAECHCAIlMH, OKUCIIEHNE
QILTWIOBBIX ciupToB. ConpshkeHne KapOOHUIBLHOW TPYIIIEI C TBOMHOW yriIepoa-yTriepoaHon
cBs3blo. Peakiuu 1,2- u 1,4-npucoequHenys TIMTUHOPTaHUYECKUX COEAMHEHNH, TUATIKNI- U
JUApUIIKYNPAaTOB, aMUHOB, IIMAHUCTOTO BOJOPO/Ia, FaJIOr€HOBOAOPOA0B. CONpsKEeHHOE
IIPUCOETUHEHNE EHOJIATOB U eHaMUHOB (MHuXxadJb).

Boccranosnenue o,3 HernpenenbHbIX KapOOHUIBHBIX COSAMHEHU.

Keren. [lonyuenue u cBoicTBa.

Xwunonsl. [loxydenue o- u n-6eH30- 1 HahTOXMHOHOB. CBOICTBa XHOHOB: MOJIy4YEHHE
MOHO- ¥ TUOKCUMOB, IIPUCOEANHEHHUE XJIOPUCTOTO BOJOPOIA, aHWJINHA, YKCYCHOI'O aHTMIPU A,
CIIUPTOB, PEAKLIUs C AUCHAMHU.

ConocraBieHue CBOWCTB XMHOHOB U 0,3 HEMpeneIbHbIX KETOHOB. BoccTaHoBIEHHE
XUHOHOB. XJIOpPaHWJI, €ro UCIOJIb30BAaHUE /ISl OKUCIEHUS U MOoTy4eHne. XUHIUIpoH. Kommiekchbl
c neperocoM 3apsaa (KII3). Cemuxunonsl. [lonstie 00 aHMoH-paaukanax. ' MAPOXHMHOH Kak
MHTUOUTOP CBOOOTHOPAIMKAIbHBIX PeaKUUil. AHTPAXUHOH: IOJYyYeHHE U IPUMEHEHHE.
Asnn3zapuH.

8. Kap6oHOBbIE KMCIOTHI U MX IPOU3BOIHBIE

Knaccugukarus, HOMEHKIATypa, H30Mepusi. MeTO bl CHHTE3a: OKHCICHHE TIEPBUYHBIX
CIIMPTOB U alIbJACTHJIOB, AKCHOB, AJIKWIOCH30JI0B; THIPOJIA3 HUTPUIIOB M JPYTUX MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT; CHHTE3 Ha OCHOBE METAJUIOOPraHMUECKUX COEMHEHUI; CHHTE3bl HA OCHOBE
MaJIOHOBOT'O U alleTOYKCYCHOTro 3¢upoB. [lonyueHrne MypaBbMHON M YKCYCHON KUCIIOT.

CrpoeHune kapOOKCUIIbHOW IpymnIbl U KapOokcuiaT-noHa. PU3NKo-XMMHUYECKHUE CBOMCTBA
KHCJIOT: accolManus, aucconuanus. KucioTHOCTh, €e 3aBUCHUMOCTb OT MHIAYKTUBHBIX 3 (EKTOB
3aMEeCTHUTENEH, OT XapaKTepa U MOJI0KEHHUS 3aMeCTUTeNeH B alKIIbHON ey U O€H30JIbHOM Si/Ipe.

["anorenupoBanue kuciot no [emo-Poaprapay-3enuHckomy. [uponuruyeckast
KETOHM3ALUs, 3JIEKTPOJIN3 coslel KapOOHOBBIX kucoT o Konsoe.

["anorenanruapuel. [lonydyeHnne ¢ moMoupto ranoreHu 108 pocdopa, THOHUIXIJIOPUIA.
CaoiicTBa: B3aUMOJENCTBHE C HYKJICOPUIbHBIMU peareHTaMu (BoJa, CIIUPThI, aMMHaK, aMHHBI,
TMJIpa3HH, METaNIOOpraHuyeckre coeJuHeHus1). BoccranoBnenue 10 anpaeruioB no PozeHMyH Ty
Y KOMITJIEKCHBIMH TMJIpUIaMH METAJUIOB.

AHruapuabl. MeTobl NOTydeHHs: IeruapaTalus KUcioT ¢ nomoiuisio P205 u ¢pranesoro
aHTUJPUJIA; ALIINPOBAHUE COJiel KapOOHOBBIX KUCIIOT XJIOpaHruApuaamMu. Peakiyu anruipuio
KHUCIOT ¢ Hykineodunamu. Peakuus Ilepkuna.

CrnoxHuble 3¢upbl. MeTob! monydeHus: 3repudukaus KapOOHOBBIX KUCIOT (MEXaHU3M),
allMJIMPOBaHME CIIMPTOB M UX AJIKOTOJISATOB Al[MJITaJOreHUaMU U aHTHIpUIaMH, AJIKUITUPOBaHHE
KapOOKCHJIaT-MOHOB, pEaKLUU KUCJIOT C IMa30MeTaHOM. MeTobl CHHTE3a LIMKIMYECKUX CIIOKHBIX
3(UpOB — JAKTOHOB. Peakiuu cioXHbIX 3(UPOB: THAPOIN3 (MEXAHU3M KHCIOTHOT'O U OCHOBHOTO
KaTajin3a), aMMOHOJIN3, TiepeaTepuuKans; B3auMoIeicTBUE ¢ MarHUI- U TUTUHOPTaHUYECKUMHU
COEIMHEHUSIMH, BOCCTAaHOBJICHHE /10 CIIUPTOB KOMIUIEKCHBIMH THJIPUIaMH METAJIIOB,;
cnoxunoddupnas (JI. Knsiizen) u arpyionHoBasi KOHICHCAIIAH.

AlleTOyKCYCHBIN 3Up U €ro UCMOIb30BaHUE B cuHTe3€e. KeTo-eHonbHas TayToMepust
s¢upoB 1,3 keTokucaor u 1,3-TuKeToHOB, aMOUJICHTHBINA XapaKTep CHOAT-HOHA.

Amuzpl. CTpoeHne kap6aMOUIbHON TPyHIbl. MeTo bl MOTY4YeHuUs: alluJIMpOBaHNE aMMHUaKa
Y aMHUHOB, TUPOJIN3 KapOOKCUIIATOB aMMOHMSI, IEPErpynnupoBKka OKCUMOB 110 bekmany. Cunres
IHUKINYECKUX aMUJI0B — JIaKTaMOB. CBOMCTBA: TUIPOJIN3, BOCCTAHOBJIEHUE /10 aMUHOB,
neruaparanus amuaoB. [IoHATHE 0 CeKCTETHBIX NeperpynmupoBkax. [leperpynmupoBku A.



lNodwmana, T. Kyprmyca. BzanmoselicTBre aMuI0B ¢ a30TUCTON KUCITOTOM.

Hutpuiel. MeTo bl OTyYeHUs: eruapatalius aMuaoB kuciot (¢ momoinsto P205, SOCI2,
POCI3), ankunupoBanue nuanu-nona. CBONCTBA: TUAPOIIN3, aMMOHOJIHM3, BOCCTAHOBIICHUE JI0
aMHHOB, B3aMO/ICIICTBHE C MAarHUIi- U JINTUHOPTAaHUYECKUMHU COCTUHEHUSIMU.

[Tpou3BoHBIE YTOMBHOM KUCIOTHI: (DOCTEH, MOYEBHHA U €€ TPOU3BOIHBIC, Y(PUPHI YTOIBHON
KMCJIOTBI, U30LIMAHAThl, ypeTaHbl, CEMUKapOa3nj, KcaHToreHarsl. [lonydyeHrne u oOCHOBHbIE
CBOMCTBA.

JIByXOCHOBHBIE€ KUCIOTBHL. METO/IbI CHHTE3a: OKUCIUTEILHOE PACLIEIIIICHUE
LUKIJI00JIe(UHOB U MUKINYECKUX KETOHOB, OKHCIIEHNE TTOJTUANKIIOEH30I10B. [ 1aBHbIE
MIPEICTaBUTEINN: [IaBeJIeBasi KUCIOTA, TUITUIIOKCANIAT B CII0XKHOA(UPHON KOHICHCAIIUH.
MasoHoBasi KUCJIOTa: CHHTE3bI ¢ MAJIOHOBBIM (PHPOM, peakiusi MuxasJisi, KOHIECHCAIUH C
anpnerunamu (Kaésenarens). SIHTapHas kuciora, ee aHruapua, uMua, N-OpoMCyKIIMHUMU.
AnmununoBas kucnora. Konaencanus Jlukmana. AUMIOMHOBAs KOHAEHCAMs 3QUpoB
TUKapOOHOBBIX KUCIIOT KaK METOJ] CHHTE3a CPETHUX M MAaKPOIIMKIIOB.

@raneBas u TepedTaneBasi KUCIOTHI, IPOMBIIIJICHHbIE METOABI MOTydeHus. DTaneBoii
aHTUAPUA, GTATUMH]L M €T0 UCIIOJIb30BaHUE B CHHTE3E.

o, HenpenenbHpie KUcinoTel. METOABI CUHTE3a: ACTHIPATAIHS 3 OKCUKHUCIIOT, PEaKIHs
Kuépenarens, peakius Buttura, peakuus [lepkuna, cHHTE3 KOPUYHBIX KHCIIOT.

Peakuuu npucoeaunenus no noiHoi C=C cBs3u. CTepeoXuMus MPUCOEAUHEHUS TaloreHa
U ruipokcriupoBanus o Baruepy (KMnO4).

®ymapoBas 1 MaJ€MHOBasl KUCIOThI. ALIETUICHIMKApOOHOBAs KUCIIOTA.

9. 'mapokcu- 1 OKCOKUCTIOTHI

H3omepusi, HOMEHKIATypa.

CnocoOblI MoTy4eHus: IPU BOCCTAHOBIIEHUU KETOKHUCIIOT; PU OKUCICHUH TITHKOJICH; Yyepes
OKCHUHHUTPUIIBI.

Jerunparanus o , B, Y OKCUKUCIOT. JIaKTHU/IBI U JIAKTOHBIL. [ TUKOJIeBast, MOJIOYHASI U BUHHAS
kuciotel. Haxoxnenue B npupoe. CBoiicTBa.

OnTuyeckast U30OMEPHUS — BUJ IPOCTPAHCTBEHHON H30MEpUHU. ACUMMETPHUECKH aTOM
yriaepoaa, CTpyKTypHbie popMyibl, mpoeKnoHHbIe popmynbl Duriepa. CTepeoXuMus coeInHEeHUN
C IByMsI aCUMMETPUYECKUMHU aTOMaMH yriaepoia. AHTUIIOAB! (IHAHTHOMEPHI), palieMaThl,
nuactepeoMepbl, Me30GopMbl. CTEpEOXUMUS MOJIOYHBIX M BUHHBIX KUCJIOT. CrocoObI pa3aeeHus
pariemaroB. D,L-cuctema. [Ipunmnun R,S-mHomenknatypsl. Onpenenenue cTapiinHCTBa
3aMeCTUTENel y aCHMMEeTPHUECKOoro atoMa yriepoja. Kondurypaius u 3HaK BpalieHus.

10. YrneBoasl

Momnocaxapuasl 1 noaucaxapuabl. Knaccupukaiys u cTepeoxuMus MOHOCaXapHu/I0B.
Anb10381 (a7IBA0TPEO3BI, aTbA0NEHTO3bI, AJIbJJOTEKCO3bI) U KeT03bl. CTEPeOXUMHUS allbJ]03 U KETO3 B
npoekuusx Oumepa. [{uknnyeckue nomyanerany ajlbIOrekco3 — INIIOKOMUPAHO3bI U
rimokogypaHosbl. o U 3 AHoMepbl. Popmyibl Xeyopcea i aHOMEPHBIX MOHOCAXapH/JIOB.
Tayromepust HUKINYECKUX U OTKPBITHIX (POPM B pacTBOpaX MOHOCAXapu0B, MyTapOTalusl
ritoko3bl. KoHpopMmariuu nupano3Horo nukia. Peakiiuu Mmonocaxapuios. [lonydeHue rimmko3uios,
Kak 0co00# (popMbl HUKINYECKUX aneTaneil. CHHTE3 IPOCTBIX U CIOXKHBIX 3(pUpOB
MoHoOcaxapu7oB. OKHCIEHUE alb03 /10 aJIbJOHOBBIX KUCIIOT, JAKTOHU3AIUS aJIbJOHOBBIX KUCIIOT.
VcueprnbiBaroliee OKUCICHHE MOHOCAXapua0B HOAHOM kuciaoToi. OOpa3oBaHue 03a30HOB MPU
B3auMOJIeHcTBUU ¢ peHmIruapazuHoM. CuHTe3 MoHOcaxapuaoB 1o Kunnanu-®duriepy u
nerpananus mo Bomo-Pyddy.

Jucaxapunbl (6103b1): MalIbTO3a, 11EJUI00M03a, JTaKTO3a, caxapo3a.

[Tonmmcaxapuapl — LEUTI0I03a U KpaxMad.

11. Cynb(oKUCIOTH ¥ UX MTPOU3BOIHBIE

Cynbpupyromue peareHTsl. OOpaTUMOCTh U CEIEKTUBHOCTh CyNb(pUpoBaHus ApEeHOB.
Apniicynb()OKHUCIOTHI M UX COJM B PEAKIUAX 3aMEIIEHUs C ITOMOIIBIO 3JEKTPODUIBHBIX U
HYyKJI€o(UIbHBIX peareHToB. DyHKIMOHAbHBIE TPOU3BOIHBIE CYJIb(POKHUCIOT: XJIOPAHTUIPUIBL,



aMUJIbl, CJIO’KHBIE A(UPBL; UX CUHTE3 U NpeBpaiieHus. [IponsBoaubie apuicyabOKUCIOT KakK
cynb(aMuIHbIe IpenapaTbl 1 OMopa3pylIaeMble JETEPTreHTHI.

12. A3zoTcoaepainiie opraHu4ecKrue COeTMHEHUS

HuTtpoankansl. MeTo1bl CHHTE3a U3 AJIKMITAJIOT€HUA0B (aMOMICHTHBIN XapakTep HUTPHUT-
MOHA), HUTpoBaHue ankaHoB 110 KoHosanoBy. CtpoeHne HUTporpymmsl. CBOHCTBAa HUTPOAJIKAHOB:
KHUCJIOTHOCTb U TAYTOMEPHUsl HUTPOAIKAHOB, FaJIOr€HaMH, KOHJIEHCALlUs ¢ KapOOHUIIbHBIMU
COCUHEHUSAMH, BOCCTAHOBJICHUE B AMHHBI.

Apomarndeckue HUTpOCOEAMHEHNs. BocCcTaHOBIEHNE HUTPOAPEHOB B KMCIIOM U LIEIOUYHOM
cpene. [IpomexxyTouHble IPOAYKTHI BOCCTAHOBIJIEHHUSI HUTPOIPYIIIbl (HUTPO30COEAUHEHNUS,
apUWITHAPOKCUIIAMUHBIL, a30KCH , a30- M THIPAa30COeqMHEHNs ). BeH3uIMHOBas neperpynn1poBKa.

Awmunsl. Kiaccuduxanus, nsomMmepus, HOMEHK/IaTypa aMUHOB. MeTO/1bl ITOJTyUSHHUSL:
AIKWINPOBAaHUE aMMUaKa U aMiHOB 110 ['odmany, 3 pramumuaa kamus (o ['abpuaio),
BOCCTAaHOBJICHHE a30TCOIEPKAIIUX TPOU3BOIHBIX KAPOOHMIBHBIX COSAUHEHHUH U KapOOHOBBIX
KHCJIOT, HUTPOCOEIMHEHUH, ankuia3unoB. [leperpynnupoBku 'opmana u Kypunyca.
BoccranoBurenbHOE aMUHUPOBaHUE KapOOHUIIBHBIX COEAMHEHU.

CrpoeHne aMMHOB, XMMUYECKHE CBOMCTBA. AMUHBI KaK OCHOBaHUsA. CpaBHEHHE OCHOBHBIX
CBOWCTB IEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX AMU()ATHISCKUX U APOMATUIECKUX AMUHOB.
BnusiHue Ha OCHOBHOCTh aMMHOB 3aMECTUTENIEH B apOMaTHUECKOM spe. ANKUINPOBaHUE U
alWINPOBaHUE aMUHOB. TepMHUECKOE Pa3IOKEHUE THIPOKCHIOB TETPAAIKMIIAMMOHHS 110
I'opmany. Unentudukanus u pa3aenaeHnue NepBUYHbIX, BTOPUYHBIX U TPETUYHBIX aMUHOB C
MOMOIIBI0 OeH30JICYIb(hoxIopuaa (Ipoda ['mHCcOepra).

B3anmopelicTBre IEpBUYHBIX, BTOPHYHBIX U TPETHUHBIX aTH(PaTUICCKUX U APOMATHIECKUX
aMMHOB C a30THCTON KHCIOTON. OKMCIeHHE TPETUYHBIX aMUHOB. Peakiuu 351eKTpouIbHOTO
3aMelleHus B 0EH30JbHOM S/Ipe apOMaTHUECKUX aMHHOB, 3aIllUTa aMUHOTPYIIIIBL.

Juazocoenunenus. O0mue npeacTaBieHus 00 anudaTuyeckux 1ua30CcoeIMHEHUSX.
JlnazomeTaH, TMa30yKCYCHBIN 3hup, o TMa30KapOOHMIIBHBIE COSTMHEHHSI. APOMAaTHYECKHE
JMA30CoeAMHEHMS. Peakny 11a30THPOBAaHUs IEPBUYHBIX apOMATUYECKUX AMUHOB. Y CIIOBHS
IUa30TUPOBAHMS B 3aBUCUMOCTHU OT CTPOEHUS aMMHA. MeXaHn3M, IpUpoia HUTPO3UPYIOLETO
areHra. CTpoeHue U yCTOMYMBOCTD COJIEH THA30HUS.

Peaknnn nuazocoeiMHEHUH C BBIICJICHUEM a30Ta: 3aMeHa JHA30TPYIIIbI HA TUAPOKCHII-,
TaJIOTeH , IMAaH-, HUTPOTPYIIITY U BOJOPO/I.

Peakiuu nuasocoeuHeHnit 0e3 BbIJIEIEHUS a30Ta: BOCCTAHOBIIEHUE IO apUITHAPA3UHOB,
azocoueTaHue. A30coueTaHHe KaK peaklus EKTPOPUILHOIO 3aMeleHus. A30- 1
JIMa30COCTABIISAIONINE, YCIOBUS COYETaHUS C aMUHAMU U (peHOJIaMU. A30KpacUTeNH.

AmuHokuciotel. Homenknarypa amuHokucnot. [IpupoaHble aMUHOKHCIOTHI. XUPAIbHOCTh
aMUHOKHCIIOT, 00pa3yromux NpoTerHbl. KucI0THO-OCHOBHBIE CBOWCTBA, aM(pOTEPHOCTh
aMUHOKHCIIOT. M30amekTprdeckas Touka. CHHTE3BI 0L aMUHOKHCIIOT U Pa3AeiIeHUE PaleMUYECKUX
bopm.

CBolicTBa aMMHOKHCIIOT: 110 aMHUHOTPYIIIE, KapOOKCHUITY, OKUCIEHUE aMUHOKHUCIIOT.

Homenknarypa nentunoB. OCHOBHbBIE IPUHIUIIBI CUHTE3a MOJIUIENTHIOB; 3aIIUTa
aMMHOTPYIIIBI M aKTUBAIU KapOOKCUIIbHOM rpynmnbl. TBepaodasHblil cunTes nentuos. Ooume
MIPUHIUIIBI OIIPEeNICHHs CTPOSHUS NENTU0B U OenkoB. [lepBuyHas, BTOpUYHas U TpETUYHAs
cTpykTypa 6emnkoB. [TonaTue o pepmeHTax u hepMEHTATUBHOM KaTau3e.

HyxnennoBble kucnotsl. HykieMHOBBIE OCHOBaHUS, HYKJICO3Ubl U HYKJICOTHIBI.
[Tepsuunas crpykrypa [JHK u PHK. Hykneoruansiit coctaB [IHK u PHK. Bropuunas ctpykrypa
JHK. buonornueckas ¢pynkuus JJHK. Buast PHK u ee posib B cunTe3e 6enka.

13. I'ereponukInyecKue COeAMHEHUS

Knaccudukanus rerepoiukiioB, HOMEHKIATypa.

[IaTruneHHbpIe apOMaTHYECKHE TETEPOITUKIIBI C OJHUM TeTepoaToMoM. DypaH, THO(EH,
nuppod. Cunres u3 1,4-gukapoonmnbHbix coequnenuit (ITaans-Kuopp), cuHTe3 MUPpOIIOB 110
Kuoppy. Apomarrnanocts. Peakiuu 351eKTpoUiIbHOTO 3aMEIIeHHS B TIITUWICHHBIX
apoMaTHYECKHUX TeTepOLIMKIIaX: HUTPOBaHUE, CYyIb(UPOBAaHUE, TaJIOTEHUPOBAHHE,



(bopmuupoBanue, auuarpoanne. OpueHTanys MEeKTpoUIBHOIO 3aMelleHus. Peakuuny,
xapakrepusyomue Gpypan kak queH. Manon. CHHTE3 IpOU3BOIHBIX HHAOMA U3 GEHUITUIPA3UHA U
KeToHOB (. @uiep). Peakiiuu 31eKTpoPUIBHOTO 3aMEICHHUS B TUPPOIBHOM KOJIbIIE MHI0JIA!
HUTpPOBaHUE, (OPMUIMPOBAHUE, FAIOTEHUPOBAHHUE.

[HlecTuusieHHbIE apOMaTHYECKUE TeTEPOLIUKIIBI C OAHUM TrerepoaromMoM. [Iupunus,
XUHOJIMH U N30XMHONMH. CHHTE3 XMHOJIMHA U U30XMHOJIMHA U 3aMEIICHHBIX XMHOJIMHOB U3
anwnHOB 1o Ckpayny u Jledbnepy-Munepy. Cunres nzoxuHonuHa no bunuiepy-Hanupansckomy.
ApomMatuyHocTh nupuuHa. [IMpuanH U XMHOJIMH Kak ocHOBaHMs. Peakuuu nupuanHa u
XMHOJIMHA ¢ aJIKuiraiorennaaMu. OKUCIeHUE U BOCCTAHOBIIEHUE MUPUIMHA U XUHOJIMHA. Peakiuu
J1EKTPO(UIBHOTO 3aMELIECHUs B MUPUINHE U XUHOJIMHE: HUTPOBAHUE, CyJIb(hUPOBaHHE,
raJIor€HUPOBAHHUE.

HyxiieodunpHoe 3amenieHre aTOMOB BOAOPOAA B MTUPUANHE M XUHOJIUHE B PEAKIIHSX C
aMMJIOM HaTpusl.



Ipunoaenne 1
MeToau4yeckue MaTepUaIbI /1 00yYAIOIIMXCS [0 OCBOCHHIO TUCHUILITAHBI

IIporpamma aucumIMHbl «Opraunyeckasi XUMUsD)

1. Beenenue
[Ipenmer opraHnyeckor XMMHHU M OCHOBHBIE JTambl €€ pa3Butusa. CriocoObl

M300paKEHHsI MOJIEKYJl OpPTraHWYECKUX COEIUHEHHH, CTPYKTYpHBIE W 3JIEKTPOHHBIE
dopmyner (I'. JIptonc). Tumsl yriepomHOro cKeneTa, alUKINYecKHue, MUKINYECKUEe U
reTepoluKiInyeckue coeauHeHusa. M3omepus m €€ Buabl. ['omosorus. OCHOBHbIE
dbyHkuroHanbHbIe rpynibl. Kinaccudukaius opraHuueckux coeMHEHUH.

OCHOBBI HOMEHKJIATYpbl OPraHUYECKHX COCIUHEHUN. M30MeEpHUs OpraHuYecKux

coelMHEeHH. 3aMectutenbHas HoMeHnknarypa, MIOITAK. Ha3Banust OCHOBHBIX KJIacCOB
OpPTaHUYECKUX COCTUHEHUMN, CIIOKHBIX TOJIA- U TETePO(YHKIIMOHATBHBIX COCTHHCHHM.

CnocoObl  u300pakeHHsT  MPOCTPAHCTBEHHOTO  CTPOCHHS  MOJEKYJI  C
Sp3-rubpUIM30BaHHBIM YIJIEPOJOM: KIMHOBHIHBIE IPOEKIMH, "JIECOMUIBLHBIE KO3IIbI",
MPOECKLIHUH Hpromena. Koundopmaruuy, KOH(OPMEPHI. 3acinoHeHHas
(cun-nepurnanapHasi), 3aTOpPMOXXKEHHasi (axmu-TIepUILIaHApHAsI), CKOIICHHAS (20u-)
KOH(pOopMaIuu.

AcCHMMETpHUYECKHI aTOM yriepoja. XUpalbHOCTh, YCIOBHS, HEOOXOAUMBIE IS
BO3HUKHOBEHHUS  xupaibHOCTH. Koudurypamus, otiuude OT  KOH(OpMAaIUH.
Onruyeckas U30MepHusi, ONTUYECKass aKTUBHOCTh. DJHAHTUOMEPHI. PariemaTsl.

[Mpuamun  R,S-Homenknatypel.  OmpeneneHue  mopsiika — CTapUIMHCTBA
3aMecTuTeNle y  xupanbHoro 1eHtpa (mpaBuio  Kana-HMuronbna-Ilpenora).
AlGcomoTHass W oTHOcuTenbHas  KoHpurypauuu. [IpoeximoHHbie  (QopMyIIbI
(D. ®umep). Ux mocrpoeHue, mpaBuiia MOJB30BaHUS UMH (11 COCTMHCHUN C OTHUM
acCUMMETPUYECKUM aToMoM yriepoaa). CriocoObl paznenenus paiemaroB. CoeqMHEHUS
C AByMs xupaibHbIMU LeHTpamH. [loctpoenne mpoekuuin @umepa. Jnactepeomepsl.
Me3zo-popmbl. Dpumpo- u mpeo-HoMeHKIaTypa. M300pakeHue MOJIEKYJbl JTaHHOTO
COCMHEHUS C TMOMOIIBI0 PAa3IMYHBIX MPOCKIHUOHHBIX (Qopmyn. Ilepexon oT oaHOM
MPOEKIIMOHHON (opMyNibl MOJIeKyNbI K npyrou. [lpencraBienne 00 ONTHYECKOM
U30MEPHUH COECIMHEHUH, HE COIEpKAIUX ACUMMETPHUUECKOTIO aTOMa YIJIepoa.

['ecomeTpuueckas U30MepHUsl COSTUHCHHM C JBOMHOM CBs3bl0. [[uc-, mpanc-; E-
, Z- ¥ CUH-, anmu- HOMEHKJIaTypa.

Knaccudukaiiis peareHToB M peakiui. IIeKTPOHHbIE P HEKThl 3aMECTUTEIICH .

OcCHOBHBIE MOJIOKEHUSI TEOPUU CTPOEHUS OpraHnyeckux coenunenuit (A.M. bytnepos),
3JIEKTPOHHOM TEOPUU, OCHOBHBIEC ITPUHIMIIBI KBAHTOBOW OPraHUYECKOW XUMHUMU.
Tunel TMOpUIM3AIMK aTOMa YIJIEpOJia B OPraHMYECKHUX COCIMHCHUSIX, TCOPHUS

B3aMMHOT'O OTTAJIKUBAHUS 3JIEKTPOHHBIX opOHuTaned. 6- u n-CBsi3u aTOMOB yriepoja,
(u3nyecKkue XapakTepUCTUKU CBSI3€H: JJIMHA, BAJIEHTHBIE YIJIbl, SHEPTHs, MOJSIPHOCTb,
IIOJISIPU3YEMOCTD, JHIIOJIBHBIA MOMEHT, NOTEHIMAJl HMOHM3aluu. ['omMomuTHYecKud u
TETEPOJIUTUUECKUI Pa3pbIB CBS3H.



Knaccudukaims  peareHTOB  u  peakiuii.  [IpomMexxyTodHBIE  YaCTHUIIBI
(MHTEpMEUAThI): pauKajbl, KApOOKATHOHBI, KAPOAHUOHBI, KAPOEHBI, HUTPEHBI, aPUHBI
U Jp. OJEKTPOHHOE H TPOCTPAHCTBEHHOE CTPOCHHE MPOMEKYTOUHBIX YACTHII.

OnexTpoHHble 3PQexThl 3amecTuTeneil. MHAyKTUBHBIN U Me30MepHbIH d(D(eKTsl U
crocoObl n300paxeHuss 3tux s3gdekron. I[lpumepsr rpymn ¢ +I, —I, +M u —M-
s dexramu. IhdexT runeprkoHbIOTAIN (CBEPXCOMNPSIKCHUS ). BiausHue 37eKTPOHHBIX
a¢dexToB 3amectuTened Ha  CTAaOWIBHOCT U PEAKIMOHHYIO  CIIOCOOHOCTH
OpraHUYEeCKUX COCIMHEHUA M TPOMEKYTOUHBIX 4YacTHll. Pe30HaHCHBIE CTPYKTYpBHI,
IpaBuiia UX OCTPOCHUSI.

Kucnorel u ocHoBanus (W. bpencren, I'. JIbtouc). ComnpsiKeHHbIE KUCIOTHI U

CONPSDKEHHBIE OCHOBAaHUA. KHCIIOTHO-OCHOBHBIE PAaBHOBECHS HA NPUMEPE CIUPTOB,
IpOCTHIX 3(UPOB, KAPOOHOBBIX KHUCIOT, KETOHOB U aMHHOB. KOHCTaHTa KMCIOTHOCTH
pKi, koHCTaHTa 0OCHOBHOCTH pKph. BinstHue 3amectureneit B MOJIEKyJIE HA KUCIOTHOCTD
U OCHOBHOCTH OPTaHMYECKHX COCAUHEHUU. Teopus KECTKUX M MATKHX KHUCIOT U
ocHoBauuii CKMKO).

2. YTIIeBOIOpOABI

Ankasbl. ['oMmosiormueckuii psi, H30MEpHST M HOMEHKIIATypa aJIKaHOB.
[IpupoaHbie HMCTOYHUKHM alKaHOB. MeToNbl CHUHTE3a: THUIPUPOBAHUE HEMpPEICIbHBIX
YTJIEBOJOPOAOB, CHHTE3 YEPE3 JIUTHIAHAIKUIKYIIPATHI, 3JIEKTPOJIU3 COJIed KapOOHOBBIX
KHCJIOT, BOCCTAaHOBJICHHE KApOOHWJIBHBIX COEAMHEHHI, U3 TaJOr€HaJKaHOB (peakuus
Bropia, mporonu3 peaktuBoB ['punbspa). [lpupoma C—C u C—H cszeil B ankaHax.
Kondopmarnuu »stana, mnpomana, OyTaHa M BBICIIMX aJKaHOB. OHepreTuyeckas
auarpaMMa KOHQOPMAIIMOHHOTO COCTOSIHUS MOJICKYJIbI JIKaHa.

XVWMUYECKHE  CBOMCTBA:  pEaKkUM  TaJOreHUpPOBaHUS  (XJIOPUPOBAHUE,
OpoMHpOBaHUE, HOIMPOBaHNE, dbTopupoBaHue). DHepreTrka LETTHBIX
CBOOOAHOpaIUKANIbHBIX peakuuil rajgoreHupoBanus. HutpoBanue (M.U. Konosanos),
cyibdoxiopupoBanue U okuciaeHue. CelNeKTUBHOCTbh pPaAUKaIbHBIX peaKkiuil U
OTHOCHUTEIIbHASI CTA0OWIBHOCTh AKWIBHBIX PAJUKAIOB. TepMUUECKUN M KaTaTUTUYECKUN
KPEKUHT.

[Huknoankansl. Kimaccuduxarus almuiukioB. DQHEPrusl HAMPSHKEHUS [TUKI0ATKAHOB

U €€ KOJMYECTBCHHAs OIICHKAa Ha OCHOBAaHUHU CPaBHEHHUS TEILJIOT 00pa30BaHUS U TEILIOT
CrOpAaHMSl IMKJIOAJIKAHOB M COOTBETCTBYIOIIMX AJIKAaHOB. THIBI HANpsHKEHUS B
HUKJIOAIKAHAX U MOJAPA3/CIICHUE LHUKIOB HA Majble, CPEIHUE LUKIbI U MaKPOLIMKIIBIL.
Crpoenue LUKJIONPOIIaHa, UKJIOOYyTaHa, IIMKJIOTICHTAHA, [IMKJIOreKCcaHa.
KondopManmoHHbIi aHaM3 IUKIOTeKCaHa. AKCHAIbHBIE W IKBATOPHAIBHBIC CBS3U B
KoH(popmarmu "Kpecso" IUKIoreKcaHa.

MeTo/bl CUHTE3a IUKJIONPOTaHa, IIMKJIO0YTaHa U UX MPOU3BOAHBIX. OCOOCHHOCTH
XUMHYECKHUX CBOMCTB COCIMHEHUN C TPEXUJEHHBIM IMKJIOM. CHHTE3 COCNMHEHUN psia
IIUKJIONIEHTaHa U HUKJIoreKcaHa. CUHTE3 COEAMHEHUMN CO CPETHUM U OOJIBIINM Pa3MepoM
[IMKJIA.



Ankenbl. ['oMonormdeckuit psi, H30MepUsi U HOMEHKJIATypa aJIKEHOB.
['eomeTpuueckast usomepus (yuc-, mpauc- u E-, Z-nomenknarypa). Ilpupoaa nBoitHoM
CBsA3U. MeTo/ibl CMHTE3a: 3JIMMUHUPOBAHUE TaJOr€HOBOJIOPO/A U3 AJIKWIITaJOTeHU 0B,
BOJbI W3 CIIUPTOB, JIETAJOTEHUPOBAHHUE 6uly-TUTAIOTeHATKaHOB. Peakmmu ['odmana,
ButtHra, ctepeoceneKTHBHOE BOCCTAHOBJICHHUE aJIKMHOB.

XUMHYECKHE CBOMCTBA aJKeHOB. Psj cTaOMIBHOCTH aJKEHOB, BBHIBEICHHBIA Ha
OCHOBE TEIIOT TUAPUPOBaHUs. ['eTeporeHHOe U TOMOT€HHOE THAPUPOBAHUE AJIKEHOB.

DnekrpodmibHoe npucoeanneHre (Ag). OOmee NpeacTaBiIcHHE O MEXaHH3ME

peakuui, 7- U OG-KOMIUIEKChI, OHHEBbIE HOHBL. (CTEpeo- U PEruoCENEKTUBHOCTD.
[IpaBmio  B.B. MapkoBHMKOBa,  MHAYKTUBHBIM W ME30MEpHBIA 3 EKTHI.
lanorenupoBanue: MexaHusMm, crepeoxumusi. lIpoieccel, comyrcTBytomme Ag-
pEAKLUMAM: COMNPSHKEHHOE MPUCOCAUHEHHE. [MIporaaoreHupoBaHue, TUApPATALHS.
[IpOMBIIITEHHBIN METOJ, CUHTE3a 3TAHOJIA U MPOIaHoia-2. ['uapokcuMepKypupoBaHue.
Peruo- u crepeocesneKTUBHOE MPUCOEAUHEHUE TUAPUAOB Oopa. Permocnenuduueckue
ruapobopupytome peareHtbl. [IpeBpamieHne OOpOpraHUYECKUX COCIUHEHUN B
ankaHbl, ciupThl. OKucIeHue ankeHoB 0 okcupaHoB (H.A. IlpunexaeB) u 10 1u0JI0B
no Baruepy (KMnOs) u Kpure (OsO4). Ctepeoxumusi rTuIpOKCHIMPOBAHUS ATKEHOB.
O30HONN3 AJIKEHOB, OKUCIWTEIBHOE M BOCCTAHOBHUTEIIBHOE PACLICIIEHUE O30HUJIOB.
HcuepnpiBaroniee OKACICHUE AIKEHOB.

PagukanbHble peakluuy: NPUCOEAMHEHUE OpOMHUCTOrO BOAOpPOAA MO Xapaury
(MexaHu3M AR) K aJlKeHaM U aJUTHJIBHOE rajoreHupoBanue no [{urnepy.

Kap6enbl — 4vactuilbl ¢ JBYXKOOPAMHUPOBAHHBIM aTOMOM yriiepojaa. Metombl
TreHEpUpPOBaHUsA KapOCHOB M JuranoreHkapOeHoB. I[IpucoenuHeHue CHUHTIETHBIX U
TPUILIETHBIX KapOECHOB K aJIKEHAM.

Ankanuensl. Tunsl 1ueHoB. M301upoBaHHbIE, KyMYJIUPOBAHHBIE U COMPSIAKECHHBIC
nueHbl. M3omepuss 1 HOMeHKIatypa. Meroasl cuHTe3a |,3-IMEHOB: AErMAPUPOBAHUE
ankaHoB, cuHTe3 daBopckoro-Pemnme, Kpocc-coueTaHMe Ha METAJUIOKOMIUIEKCHBIX
KaTaJau3aTropax.

byraauen-1,3, ocoOEHHOCTH CTpoeHHs. XHUMHYECKHE CBOWcTBa 1,3-TMEHOB.
l"anoreHupoBaHue U TUApPOrajioreHupoBanue 1,3-n1MeHOB. AJTUIBHBIA KaTUOH. 1,2- H
1,4-npucoenrHeHME, TEPMOJAUHAMUYECKUI 151 KUHETUYECKUU KOHTPOJIb.
[Tomumepusanus nueHoB. HatypanbHbiil U cuHTETHUECKUM Kayuyku. Peakuus lunbca-
Albiepa C aJKEHAMU W QJIKWHAMH, CTEPEOXHMHUS PEAaKUUM U €€ MNPUMEHCHHUE B
OpPraHUYECKOM CUHTE3E.

Ankusbl. ['oMonorudeckuil psiji, HOMEHKJIAaTypa u uzomepus. [Ipupoaa TporHOM
CBsI3U. MeTOoIbl CHHTE3a aJKUHOB C MOMOUIIBIO PEAKLUN OTIIECIUVIEHUS, AJIKUJIMPOBAHUS
TEPMUHAJIBHBIX alleTUIICHOB. [loydyeHune aneTuneHa nupoan3oM METaHa.

XUMHYECKHE CBOMCTBA aIKMHOB. DNEKTPO(PHIbLHOE MPUCOCTUHEHUE K aTKUHAM.
CpaBHEHHE pPEAKIIMOHHON CIOCOOHOCTH aJKWUHOB W QJKEHOB. [ ajoreHupoBaHUE,
rujporajoreHupoBanue, ruapatanus aidkuHoB (M.I'. KydepoB), mnpucoeauHeHue
KapOOHOBBIX KHUCJOT. BoccTaHOBiIeHHWE aJIKUHOB [0 yYuc- W MPAHC-ATKEHOB.
I'unpoOopupoBaHre aJKWHOB, CHUHTE3 albAETUIOB U KeToHOB. C—H-KkucnoTHOCTh



alieTWieHa. ANETWIEHUAbl HaTpus U MeAu. MarHuidopraHuyecKue IpPOU3BOJHBIE
ankuHoB (OK.M. Monuy): ux nosydeHue u UCMOIb30BaHUE B OPraHUYECKOM CUHTE3E.
KonpeHcanuss TepMUHAIBHBIX QJKMHOB C KETOHAMM U ajlbJETUAAMHU
(A.E. ®aBopckuii, B. Penie).
Apomarndeckue yraesonopoast. Konyenyus apomamuynocmu. ApoMaTudHOCTb.

Crpoenue 0en3zona. Dopmyna Kekyne. [IpaBuno Xwokkens. ApoMaTUue€CKUe KaTUOHBI U
aHnoHbl. KoHIeHCHUpOBaHHBIE apOMATUUYECKHUE YTIEBOAOPOAbl: HaAPTaNIUH, ()EHAHTPEH,
aHTpalleH, a3yJleH u JApyrue. [eTeponuKiInyeckue TMSITH- U [IEeCTUYICHHbIE
apoMaTUYECKHE COCTMHEHUS (tuppos, dbypan, THO(DEH, MIAPUIUH).
AHTHAapOMaTUYHOCTh HA TIPUMEpPE UKIOOyTaAreHa, IMKIONPOIICHUI-aHUOHA, KaTHOHA
IAKJIOTICHTA AN CHIITHS.

[TomydyeHne apoMaTHYECKUX  YIJIEBOJOPOJAOB B  MPOMBINIICHHOCTH  —
KaTaJuTHuecKuid  pudopMUHT  HePTH, TMepepadoTKa  KOKCOBOIO  raza u
KaMEHHOYTOJIbHOM cMOJIbI. JIabopaTopHBIe METOIBI CHHTE3a: peaknus Bropma-durTtura
U JIpYTUe peakluh Kpocc-CoYeTaHusl, aJKuiIupoBaHue apeHoB no dpunento-Kpadrey,
BOCCTaHOBJICHHE >KHPHOApOMAaTUYECKUX KeTOHOB (peakius Kiknepa-Bonbda, peakius
KnemmeHncena), mpoToian3 apuiiMarHuiraioreH|aoB.

CaoiicTtBa apeHoB. KaTanuTudyeckoe THIpPUPOBAHHE apEHOB, BOCCTAHOBJIECHUE
apeHoB 1o bépuy. Peakuuu 3ameriiennst Bogopoaa B OOKOBOM 1eNU alKUIOEH30JI0B Ha
rajioreH. OKuciaeHue ankuiOeH30JI0B 10 KapOOHOBBIX KUCIIOT.

Peakiuu  57eKTpoQUIBHOTO  3aMEIICHUSl B apOMATHYECKOM  DSAy.

Knaccudukanus peaknuit apomaTHdeckoro siekTpoduiibHoro 3amerieHus. OOiiue
MPE/ICTABIICHUS O MEXaHU3ME PeaKIiil, KHHETUUECKUI N30TOMHBIN 2P(HEKT B peakIusax
ANEKTPO(PHUIBLHOTO 3aMelIeHUsT BOJOpoAa B OeH305HOM KoJblle. [IpencraBienue o - u
o-koMmIuiekcax. CTpyKTypa MepexoqHOTO COCTOSHHS. APSHOHUEBBIE HOHBI B PEAKITUIX
AMEKTPOPHIIBHOTO 3aMelieHus. BimsHue TpUpOabl 3aMECTUTENS Ha OPHUCHTAIUI0 M
CKOPOCTh  peakmuy  SJIEKTPOPUIBLHOTO  3aMEIICHUSA.  DJIGKTPOHOJOHOPHBIE U
AJIEKTPOHOAKIIENTOpHbIe  3amecTuTenu.  CorjacoBaHHass M HECOIVIaCOBaHHas
OpHEHTAIUS IBYX WJIM HECKOJbKUX 3aMECTUTEIICH B apOMATHUYECKOM KOJIBIIE.

Humposanue. Hutpytomue areHTbl. MexaHU3M  peakiMid  HUTPOBAHUS.
HutpoBanue OenH3ona u ero 3amenieHHbIX. HuTpoBanuwe HadTanuHa, Oudenuna u
Ipyrux apeHos. [lomydyenrne noJIMHUTPOCOEAMHEHU .

lI'anoeenuposanue. lamorenmpytomme  areHTbl.  MexaHuW3M  peakIuH
raJIOTCHUPOBAHMSI APEHOB U UX MPOU3BOTHBIX.

Cynvguposanue. Cynbdupyronme areHTbl. Mexanusm peakuuu. KuHetnyeckuit
¥ TEPMOJMHAMUYECKUN KOHTPOJb B PEAKINK CyJIb(PUPOBAHUS HA TpuMepe HadTamuHa.
Oo6patumocTs peakiuu cynbupoBanus. [IpeBparieHus cynbQorpymnibl.

Anxunuposanue apernos no @Ppuodenro-Kpagmcey. ATKUTUPYIOMINE areHTHI.
Mexanusm peakimu. [10609HBIE POIIECCHI — W3OMEPH3AIUS ATKUIUPYIOMIETO areHTa
¥ KOHEYHBIX MPOAYKTOB. CHHTE3 TUAPII- U TPHAPUIMETAHOB.



Ayunuposauue apenoé no @Ppuodento-Kpagmcy. ANUIUPYIONIUE areHTHI.
MexanusMm peakiuu. PermocenekTUBHOCTh amuinpoBanus. DdopmunnpoBaHue 10
["arrepmany-Koxy u apyrue pojcTBEHHbIE PEAKIIMH.

3. N'anoreHnpon3BoAHbBIE YTIIEBOAOPOIOB

N3omepust, HomeHkiIatypa. CriocoObl TTOJIyIeHHS U3 CIUPTOB, AIKAHOB, AJIKEHOB,;
3aMEeIIeHHEM aTOMa OJIHOTO rajioreHa aTOMOM JPYroro, XJOpMETUINPOBAHUE APEHOB.

Peakiun HykJ1€0hUIBLHOTO 3aMElIeHUs] Y HACBIIIEHHOTO aroMa Yriiepoaa B

QIKWITAIOTCHUaX KaK METOJ CO3JaHUsl CBSA3M YIVIEPOJI—YIJIEPO, YIJIepoa—a3oT,
yIIepOA—KHUCIOPO/I, yriepoa—cepa, yraepoa—iaocdop (monyuenue
QJIKWJITAJIOT€HUIOB, CIUPTOB, THOJIOB, MPOCTHIX 3(UPOB, HUTPOCOSCTUHEHHUI, aMUHOB,
HUTPUJIOB, CJOXHBIX d3QupoB u ap.) Kiaccupukanus MexaHU3MOB peakiui
HykiaeopmipbHOro 3amenieHus. OCHOBHBIC XapaKTepUCTHKH Sy1l-,  Sny2-peakimid.
DHepreTuuecKkuil Npouilb peaKuuu.

Peakunn Sn2-tuna. KuHeTuka, cTepeoxuMHMsi, BaJIbJIEHOBCKOE OOpalleHHE.
[lonste o HykieoQMIbHOCTH. BnusHuMe mpupoabl pagukaga M YXOJSIIEH TpyHIbl
cyOcTpara, mpupoibl HYKJI€O(QUIBHOIO areHTa Ha CKOpOCTh Sn2-peakuuid. [IpuHiun
KMKO.

Metoa Mex@azHoro nepeHoca u ero UCroJib30BaHUE B OPraHUYECKOM CUHTE3E.

Peakiiuun Syl-tuma. Kunertwmka, crepeoxummusi, 3aBUCUMOCTh Syl-mporecca ot
OPUPOIBl  paffiKalia, YXOMAAILIEH Tpymibl, pacTBopuTens. KapOokaTHOHBI, (akTophl,
OTIPENIENSIIOIINE UX YCTOWYUBOCTb.

Mertoapl nomydeHus rajloreHaikaHoB U3 aJIKaHOB, aJIKEHOB, CIIUPTOB.

Peakuyu AJIMMUHUPOBAHUS. Peakuun AJIMMUHUPOBAHUA, oL~ U

B-amumunnpoBanne. Knaccudukanus Mexanu3amoB B-anumuaupoBanus: E1, E2 u Elch.
Hanpasnenue nsnaumunupoBanus. I[lpaBuna 3aiineBa u [opmana. Crepeoxumus
SJIMMUHUPOBAHUA: aHmMu- JJIUMAHUPOBAHWE. BiMsHMe TpUpoAbl OCHOBAHUS U
YXOJAIIEH TPYIITBI Ha HampaBjieHue oTiieruieans. Koukypenius nporeccoB E2 u Sy2,
El u Syl. ®akrtopsl, BIUSIONIME Ha 3Ty KOHKYpeHIHIO. Mcroiapb3oBaHHME peakiui
B->IMMUHUPOBAHUS B TajJOT€HAIKaHAX JJII CHUHTE3a alKeHOB, IUEHOB WM AJKHMHOB.
Brusare KoHPOPMAIMOHHOTO MOJOKEHUS (DYHKITMOHAIBHBIX TPYII B IUKIOAJTKAHAX
Ha X PEAKIIMOHHYIO CITOCOOHOCTH Ha MPUMEPE PEaKluii 3aMEIICHHUs, OTIICTICHHUS.

4. MeTtanmioopraHnyeckue CoeMHEHUS

JIntui- u MarHUMOPTaHUYECKUE COCIUHCHUS. MeTtonabl CHUHTE3A:
B3aMMOJICHCTBUE METajlla C aJKWI- WU apuirajgoreHugamu. CTpoeHHE PEaKTHUBOB
I'punbsipa, paBHOBECHE C JHAIKWIMAarHueMm. JIUTUH- W MarHMMOPraHUYECKHE
COCIMHEHUSI B CUHTE3€ YTJIEBOJOPOJIOB, CIIHUPTOB, AJIbJETHI0B, KETOHOB, KapOOHOBBIX
KUCIOT. nankun- u nuapunkynparsl. [lonydeHne u npuMeHEHHE 3TUX KOMIUIEKCHBIX
COCIMHEHUN JJIs CHUHTE3a MPENCNIbHBIX YIJIEBOJOPOAOB, JUEHOB, HECHUMMETPUUYHBIX
KETOHOB U B PEAKIMSIX CONPSKEHHOTO TPUCOEAUHEHUSI K O,[3-HEHACHIIICHHBIM
KapOOHUJILHBIM COEUHEHUSIM.



5. 'mapoKcuInpon3BoAHbIC YIIIEBOI0POIOB
OnHoaTOMHBIE CIUPTHI. ['OMOOrHYecKuit psl, Kaaccupukaus, n3oMepus U HO-

MEHKJaTypa. Meroasl TOJYYEHHUs: W3 QJIKEHOB, KAapOOHUJIBHBIX COCIUHEHHM,
raJIoreHaIKaHOB, CJIOXKHBIX YPUPOB U KAPOOHOBBIX KHUCIIOT.

CpoiictBa cruptoB. Crnupthl, kKak cnadsie O—H-kuciaorel. COupThl Kak
ocHoBaHus JIbtouca. 3amelenne rupOKCHIBHON TPYNIbl B COUPTAaX Ha rajloreH (Moj
JEUCTBUEM TaJOreHOBOJIOPOJOB, TaloreHunoB Qocdopa, XIOpUCTOrO THOHWUIIA).
Mexanusmbl  Syl, Sn2, u  crepeoxumus 3ameineHus. Jeruaparanus COUPTOB.
OxkuclieHHe MEepPBUYHBIX CHUPTOB JI0 AJIbJETHA0B U KapOOHOBBIX KHUCIOT, BTOPUYHBIX
CIOUPTOB /10 KETOHOB. PeareHThl OKHCIEHHs Ha OCHOBE XPOMOBOIO AaHTHIpPUAA H
TUMOKCcHIa Mapraniia. MexaHu3M OKUCJIEHUS CIIUPTOB XPOMOBBIM aHTUAPHUIOM.

JByxaTomHble ciupThl. MeToasl cuaTe3a. CBOMCTBA: OKUCIIEHUE, allJINPOBAHME,
neruapatanus.  OkuciutenbHoe pacuierieHue  1,2-nuonoB  (MonHask — KUCTOTA,

TeTpaaleTaT cBUHIA). [[MHaKOIMHOBAs IeperpynnupoBKa.

®deHonbl. MeTonpl MOJIy4EHHUS: IEJIOYHOE IUIABJIEHUE AapeHCYJIb(OHATOB,
3aMEIlEHNE TajloreéHa Ha TUIPOKCUJI, THAPOJU3 cojeil apeHauazoHus. KyMoibHBIM
croco6 nojrydeHus (peHosia B MpOMBIILICHHOCTH.

CpoiictBa (¢enosoB. Penonbl kak O—H-kucinoTel. CpaBHEHHE KHUCIOTHOIO
XapakTepa (PEHOJOB M CHUPTOB, BIMSHUE 3aMECTUTENIEH Ha KHUCIOTHOCTh (PEHOJIOB.
OOpazoBaHue MNPOCTBIX M CIOXKHBIX 3(PHUpoB (eHosnoB. Peakuuu 3aeKTpoPUIBHOTO
3aMEIEHUs] B apOMaTHYECKOM sijipe (PEHOJIOB: TrajJoreHUpOBaHUE, CYIb(QUpPOBaHUE,
HUTPOBaHUE, HUTPO3UPOBAHME, COUYETAHHME C COJSIMH JMA30HUS, AJKUIUPOBAHUE U
ampuinpoBanue. KapOoxcunupoBanue (EHONATOB WHIENOYHbIX MeTauioB mno Kombbe.
@opmunupoBanre (eHosoB no Pelimepy-Tumany, wmexaHusm 00pa3oBaHUs
canuiuioBoro  anpaeruna.  QPopmunupoBanue  ¢eHosoB 1o  Buibcmaiiepy.
[TeperpynnupoBka ammunoBbix 3¢upoB ¢enonos (JI. Knsitzen). Oxucnenne GeHOJOB, B
TOM YHCIIE€ TPOCTPAHCTBEHHO 3aTPyAHEHHBIX. [[oHsATHE 00 apOKCUIIBHBIX pauKaliax.

6. [IpocTtoie apups
IIpoctele 3(UPHI. Meroubl MOJIyYEHUS: peakus Bunbsamcona,

AJIKOKCUMEPKYPUPOBAHUE AJIKEHOB, MEXMOJIEKYJISIpHAs JAeruaparanus ClIMpTOB.
CpolicTBa IpOCTBIX 3(UPOB: 00pa30BaHUE OKCOHHUEBBIX COJIEH, PACIICIUIEHUE

kucioTamu. I'uaponepokcusl. [lonydyenue u cBoiicTBa a-rajJoreH3(Gupos.
KpayHn-3¢upsl. [lonydyenre u npuMeHeHUEe B CHHTETUYECKON MTPaKTUKE.

Oxcupasbl. CnocoObl mosydeHus. PackpbiTHe 1uKiIa 1OA  JAEWCTBUEM
HYKJIEO(UIIbHBIX areHTOB.

7. KapOoHUIbHBIE COSUHEHUS

W3omepust 1 HOMEHKIATypa. MeToApl MONydeHHUs adbJACTHAOB M KETOHOB W3
CIUPTOB, TNPOU3BOJHBIX KAPOOHOBBIX KHCIOT, aJIKEHOB (0O30HOJIM3), Ha OCHOBE
METAIOPTAaHUYECKUX ~ COCAUHEHWH.  AnuinupoBaHue W (QopMHIIMpPOBaHUE



apoMatuyeckux  coeauHeHuil.  [IpomblnuieHHOE — modyuyeHue  QopMaibAeruna,
aneranpaeruaa (Bakep-mpoiiecc) v BBICIIMX allbAeTHI0B (THAPOGOPMUTUPOBAHNE).

Crpoennie kapOOHUIIBHOM TPYIIbI, €€ MOJSPHOCTh U MOJsipu3yemMocTb. OOuue
MIPEACTABICHUS] O MEXaHW3ME HYKICO(DUIHLHOTO TPUCOSAMHEHUS TO KapOOHMILHOMN
TPYIINE aJIbJIETUIOB U KETOHOB.

Kucnotueii 1 ocHoBHOM kartanu3. [IpucoenuHenue BOIBI, CIHUPTOB, THOJIOB.
3amura KapOoHWIbHOM Tpynnbl. [lomydeHune OUCYIbOUTHBIX MPOU3BOAHBIX U
[UAHTUAPUHOB. B3auMmojeiicTBue anbpaerujioB W KETOHOB ¢ unugamu docdopa
(ButTur), kak MeTo/1 CUHTE3a aJIKEHOB.

B3anmoneiicTBuEe aIbIETUIOB M KETOHOB C A30TUCTBIMU  OCHOBAHUSIMH.
[Tonyyenne nMuHOB M eHaMHUHOB. OKCHMBI, THAPA30HbI, (HEHUITHAPA3OHBI. Peakmus
Kuxnepa. Peakiuu anberuioB 1 KETOHOB ¢ METAJUIOOPTaHUUECKUMU COETMHEHUSIMU.
CuHTE3 CIUPTOB.

Xumuyeckue cBoiicTBa. OOIIME MpEACTaBICHUSI O MEXaHU3ME HYKJICO(PUIBHOTO
IPUCOETUHEHUS 110 KapOOHUIILHOM TPYTINE adbJETHI0B U KETOHOB.

KeTo-eHonbHas TayroMepus. EHonm3anust anbIeru0oB U KETOHOB B PEAKLIHUSIX
TraJIOTEHUPOBAHMSI, HW30TOMHOTO OOMEHa BOJOPOJAa U paleMHU3AlUH  ONTHYECKU

AKTUBHBIX KETOHOB. KHCIIOTHBIN M1 OCHOBHOM KaTalu3 3TUX PEAKIUH.

Kero-eHonbHast TayTomepusi KeTOHOB, 1,3-mukeTtoHoB u 1,3-ketos¢upos.
JIBOIICTBEHHAs1 peaklMOHHAsA CIIOCOOHOCTh €HOJIAT-HOHOB. VMHTeprpeTanusi JaHHBIX B
pamkax npunuumna JKMKO.

ANKHIMPOBaHUE U ALIMJINPOBAHUE €HAMUHOB.

AJBJI0JIEHO-KPOTOHOBAsL KOHJICHCAlUs AJBJCIWJIOB U KETOHOB B KHCIOW H
IICJIOYHOM Cpele, MeXaHu3M peakuui. HampaBiieHHas aibIojpHas KOHJEHcAlus

Pa3HOMMEHHBIX aJBJETHUIOB C MCIOJIb30BAHUEM JIMTUEBBIX, OOPHBIX EHOJSTOB H
KpeMHHEBBIX 3(UpoB eHoJIOB. KoHaeHcanus anbJeruioB U KETOHOB C MaJIOHOBBIM
3bUpoM U JIPYTUMHU COCIUHEHUSIMU C AaKTUBHOM METWJICHOBOW  IPYIIOM.
AMWHOMETUIIUPOBAHUE alIbJICTUI0B U KeTOHOB (ManHux). beH3onHOBasi KOHIEHCAIUSI.

BoccraHoBineHue — anpAerugoOB MU KETOHOB  J1I0  CHUPTOB,  PEarcHTHI
BoccTaHOBIeHUS; BoccTaHOBIeHUe C=O-rpynnel 1o CHo-rpynmnsl: peakunn Kuxnaepa-
Bonbedpa n Knemmencena. MoH-pangukanbHas AuMepH3aliis albJCTHIOB M KETOHOB.
JucnporopiiioHupoBanue anpaeruaoB no Kanaummapo (mpsmas u mepeKkpecTHas
peaKInn)

o,B-HemnpenenbHble anpAeru/ibl 1 KETOHbl. MeTOIbl MOJIyYeHHs: KOHJEHCAIUH,
OKHUCJIEHHE aJTWIOBbIX cnupToB. CompspkeHue KapOOHWUIIBHOM TpyIIbl C JIBOMHOMN
YIJIEPOA-YIJIIEPOAHOMN CBSI3BIO. Peakuun 1,2- 151 1,4-npucoenuHeHs
JIATUNOPTAHUYECKUX COCAUHEHUN, TUAIKWAI- U TUAPWIKYIIPATOB, AMUHOB, IUAHUCTOIO
BOJOPO/1a, TAIOT€HOBOAOPOA0B. COIpSKEHHOE MPUCOEANHEHUE CHOISATOB U €HAMUHOB
(Muxasnp).

BoccranoBienue o,f-HenpenenbHbIX KapOOHUIBHBIX COEIMHEHUN.

Keren. [TonyueHne u cBoiiCTBa.



XuHoHbI. [lonyuenue o- u n-0eH3o- U HapTOXWHOHOB. CBOMCTBa XMHOHOB:
MOJIy4YEeHHE MOHO- U JUOKCHUMOB, MPHUCOEIUWHEHHE XJIOPUCTOrO BOAOPOJA, AHUIIMHA,
YKCYCHOT'O aHTHJIpUA, CIIUPTOB, PEAKIIUS C TUEHAMH.

ComocraBiieHUE  CBOMCTB ~ XMHOHOB U O,B-HENpPEAENIbHBIX  KETOHOB.
BoccranoBineHne XWHOHOB. XJIOpaHWJ, €r0 HCHOJIb30BaHUE ISl OKHUCJICHHUS U
nonyuyenune. XuHrugapoH. Kommiekcel ¢ mnepenocoM 3apsiga (KII3). CemMuxuHOHBI.
[Tonsitue 00 aHMOH-panukanax. ['MIPOXMHOH KaK MHTUOUTOP CBOOOJHOPAIMKATBHBIX
peakuuii. AHTPaAXUHOH: MOJTYYEHUE U IPUMEHEHHE. AJTM3apyH.

8. Kap60HOBI>Ie KHUCJIOTBI U UX ITPOU3BOAHBIC
KJ'IaCCI/Id)I/IKaHI/IH, HOMCHKIJIATYpad, H30MCPHU. MCTOI[BI CHHTC3a. OKHCIICHHC

MEPBUYHBIX CIIMPTOB M AJbJECTUIOB, AJTKEHOB, aAJIKMJIOEH30JI0B; THAPOJIN3 HUTPUIOB U
APYTUX TMPOU3BOJHBIX KapOOHOBBIX KMCIIOT; CHHTE3 HA OCHOBE METaNIOOPTaHUYECKUX
COEIMHEHHI1; CHHTE3bl HA OCHOBE MAJOHOBOI'O U alleTOyKCycHOro 3¢gupos. [lomyuenue
MYPaBbUHOW U YKCYCHOU KHUCJIOT.

Crpoenue kapOOKCUIBHON Tpynmbl U KapOokcuiar-uoHa. PU3HKO-XUMHUYECKUE
CBOMCTBAa KHCJIOT: accouuanus, aucconuanusa. KHCIOTHOCTb, €€ 3aBUCHUMOCTb OT
MHIYKTUBHBIX 3()(PEKTOB 3aMECTUTENEH, OT XapaKTepa W MOJOKEHUS 3aMECTUTENICH B
AJTKWIBHOU LIeTH U OCH30JIHOM SIJIpE.

["anorennpoBanne kucnot no I'emo-Ponsrapay-3enuackoMy. Ilupomnrnueckasn
KETOHHU3AIMS, SJIEKTPOJIN3 COJIel KapOOHOBBIX KUCIOT 1o Konboe.

['anorenanruapuael.  IlomyuyeHue ¢ nomomiblo  rajoreHuzoB — ¢ocdopa,
THOHMUIIXJIopuAa. CBONCTBA: B3aUMOJECHCTBUE C HYKICOPHIBHBIMH peareHTamMH (BoJa,
COUPTHI, aMMHAK, aMUHBI, THJIpPa3uH, METAJUIOOPIaHUYECKUE  COCIUHEHUS).
BoccranoBnenue 10 anpaeruaoB mo Po3eHMyHAYy W KOMIUIEKCHBIMH THIpUAAMHU
METAJLJIOB.

AHruapunael. MeTonpl MoMy4deHUs: AETUApaTanus KUCIOT ¢ nomolubio POs u
¢TaneBoro aHruapuaa; aUIMPOBAHUE COJEH KapOOHOBBIX KUCIOT XJIOPAHTUIPHUIAMH.

Peaxiuu anrunpuaoB kuciot ¢ Hykineoduinamu. Peakius [lepkuna.
Crnoxnble 3bupbl. MeTonpl moiydeHus: 3Tepudukaius KapOOHOBBIX KHCIIOT
(MexaHu3M), alMJIUPOBAHME CHUPTOB M WX AJIKOTOJSTOB AallWITAJIOTCHUJIAMUA |

aHTUJIPUAMU, ATKUIMPOBAHNE KapOOKCHIIAT-HOHOB, PEAKIIUU KHUCIIOT C TUA30METaHOM.
Metoapl CUHTE3a IUKIUYECKUX CIIOXHBIX 3(UPOB — JIAKTOHOB. Peakiuu CIIOXKHBIX
a(upoB: TUAPOIN3 (MEXaHU3M KHUCIOTHOTO W OCHOBHOIO KaTajau3a), aMMOHOJIU3,
nepesTepuduKanus;  B3aUMOJCHCTBHE C  MarHuii- W JIMTUHOPTaHUYECKUMHU
COEIMHEHUSAMH, BOCCTAHOBJIICHUE JO CHUPTOB KOMIUIEKCHBIMH THAPUJIAMH METAJLJIOB;
cnoxxaodupnas (JI. KnsiizeH) u anunonHoBast KOHICHCAITUH.

ALIETOYKCYCHBI 3(Qup M €ro uCHojib30BaHUE B cuUHTE3e. KeTo-eHoybHas
taytomepus dpupoB 1,3-ketokucior u 1,3-AMKETOHOB, aMOWIIEHTHBIN XapakTep
EHOJISIT-MOHA.

Amuabl.  CrtpoeHuwe  kapOaMOWIBHOM  rpynmbl.  MeTonbl  MOJIyYEHUS:
alUMpoBaHUEe aMMHaka W aMHWHOB, TMHUPOJU3  KapOOKCWJIATOB  aMMOHWUS,



neperpynmnupoBka okCUMoB 1o bekmany. CUHTE3 HUKINYECKUX aMHUIOB — JIaKTaMOB.
CgoiicTBa: TUIPOJIN3, BOCCTAHOBJICHUE 10 aMUHOB, Aerujaparanus aMusioB. [loHsTue o
CEeKCTeTHBhIX meperpynnupoBkax. IleperpynmupoBku A. I'opmana, T. Kypuuyca.
BzanMoaelicTBue aMuI0B ¢ A30TUCTOM KUCIOTOM.

Hutpwibl. MeToapl MOMydeHUs: NETHApPATAAS aMHUIOB KHUCIOT (C TOMOIIBIO
P,0s, SOCl,, POCl3), ankunupoBanue nuanua-uoHa. CBOMCTBA: THAPOIJIA3, aMMOHOJIHU3,
BOCCTAHOBJICHHE JI0 aMHHOB, B3aWMOJICUCTBHE C MarHuii- W JIMTUHOPTaHUYECKUMHU
COCIUHCHUSMU.

[Ipon3BoHBIC YTOJBHOW KHUCIOTHI: (DOCT€H, MOYEBUHA MU €€ IPOU3BOJHBIC,
3(UpHl YrOJbHOW KHCJIOTHI, W30IMAHATBI, YpPETaHbl, CeMHKapOa3uj, KCAHTOI'EHATHI.
[lonydeHne U OCHOBHBIE CBOMCTBA.

JIBYXOCHOBHBIE KHCJIOTBL. MeETOoAbl CHHTE3a: OKHCIUTEIBHOE pPaCUICIICHUE
IIAKJIOOJIC(PHHOB M MUKINYECKUX KETOHOB, OKHCIICHHE TMOJMATKIIOCH30/10B. [ TaBHBIE
MPEJCTABUTEINH: I[aBeJieBask KUCJIO0TAa, TUAITUIIOKCANIAT B CJI0KHOI(PUPHOIN KOHJICHCAITUH.
MasnoHoBass KHCIIOTa: CHHTE3bI C MaJIOHOBBIM 3dupom, peakius Muxasis,
KOHJIeHcaruu ¢ anpaerugamu (Kuépenarens). SIHTapHas KUCIIOTaA, €€ aHTHAPHUJI, UMHU]I,
N-OpomcykumHuMUI. AqunuHoBas kuciora. Konnmencarmus [[ukmana. ANMIOMHOBAs
KOHJIeHcalusi 3(UpPOB AUKAPOOHOBBIX KHUCIOT Kak METOJ] CHHTE3a CpEIHUX U
MAaKpPOLHUKJIIOB.

draneBas u TepedTaneBas KHUCIOTHI, MPOMBIIIJICHHBIE METOAbl TMOJYyYCHUSI.
@dTaneBblid aHTUAPU, PTATUMUJ U €r0 UCIIOJIb30BAHUE B CUHTE3E.

a.B-Henpenenbabie KUCIOThI. MeETOJIBI CHHTE3a: JAeruaparanus [-OKCHUKHCIIOT,
peakuusi KuéBenarens, peakuuss Buttura, peakuus IlepkuHa, CHMHTE3 KOPUYHBIX

KHCJIOT.

Peakiuu  npucoenunenuss mno  aBouHon @ C=C cBs3u.  Crepeoxumus
MPUCOCTUHCHHUS TaJIOTeHa U ruipokcuiupoBanus o Baraepy (KMnOy).

Dymaposas u maneurnosas Kuciomol. AyemunenoukapooHo8as KUcioma.

9. I'mapoKcHu- U OKCOKHMCIIOTHI

N3omepust, HOMEHKIaTypa.

CriocoObl TMOJIy4€HHUs: MpPH BOCCTAHOBJIEHUM KETOKHUCIIOT; MPU OKHUCIECHUHU
TJINKOJIEN; Yepe3 OKCUHUTPUIIBI.

Herunpatamust o-, -, Y-OKCUKUCIOT. JlakTuabl W JIaKTOHBI. [ ukonesas,
MonouHas u euHHas kuciomol. Haxoxaenue B npupoae. CBoiicTBa.

OnTuueckas u3oMepus — BU]T IPOCTPAHCTBEHHOMN HU30MEpUH.
AcuMMeTpUYECKUN aTOM YIJIEpOJia, CTPYKTYpPHBIE (POPMYJIbI, MPOCKIIMOHHBIE (POPMYIIBI
@umepa. CTEpeOXUMHUs COEIMHEHNUN C IBYMSI aCUMMETPUYECKUMU aTOMaMH yIiepoJa.
AHTUTIONBI (PHAHTHOMEPHI), palleMarthbl, auacrepeoMmepbl, Me30hopmbl. CTepeoxumus
MOJIOUHBIX M BHHHBIX Kuca0T. CnocoObl pazaenenHusi paunemartoB. D,L-cucrema.
[Ipuaumn  R,S-HOMeHknatypsl.  OmnpeneneHue  CTapIIMHCTBA — 3aMECTUTENEN Y
acUMMeTpHUYecKoro atoma yriepoja. Kondurypauus u 3Hak BpanieHusl.



10. YrieBoanl

MoHocaxapuabl ¥ nonucaxapuabl. Krnaccudukamus U cTepeoXumMus
MOHOCAXapua0B. AJbA03bl (AJIbIOTPEO3bI, ANBIONEHTO3bI, AJIbJIOI€KCO3bl) U KETO3bI.
Crepeoxumusi anpao3 U KeTo3 B mIpoekuusx Puiepa. Luxnnueckue mnosyaneranu
aNBJIOTEKCO3 — TIIIOKOMUPAHO3bl W TIIOKO(PYpaHO3bl. o- U B-AHoMepbl. DopMyIIbI
Xeyopca UIsi aHOMEPHBIX MOHOCAXapuaAOB. TayToMepus IUKIAYECKHX U OTKPBITHIX
dopM B pacTBOpax MOHOCAXapuaOB, MyTapoTanusi ToKo3bl. Kondpopmanuu
NUpPaHO3HOrO LKKIIA. Peakiuu MoHocaxapuioB. [lonmydeHue riamko3usioB, Kak 0co0oit
dbopMbl IUKIIMYECKUX aneraieil. CHHTe3 MPOCTHIX U CIOKHBIX 2PUPOB MOHOCAXAPHUIOB.
OxkucrieHre anba03 J0 ajlbJAOHOBBIX KHCIOT, JAKTOHU3ALMS ajJbJOHOBBIX KHCIOT.
HcuepnpiBaroriiee OKHCIEHWE MOHOCAXapuIOB HWOMHOW KuciaoTtod. (OOpa3oBaHue
03a30HOB TIpU B3amMoOJeHCTBUH ¢ (QeHmruapasuaoM. CHHTE3 MOHOCAaXapujoB IO
Kummann-®umepy u gerpagamnus no Bomo-Pyddy.

Hucaxapunsl (OU03b1): Marbmosa, yerioobuos3a, 1aKkmosd, caxaposd.

HOJ'II/ICEIXaDI/II[BI — Yenojliosa u Kpaxmaii.

11. Cynb(}OKHUCIOTHI U UX TIPOU3BOIHBIE

Cynbsdupyromue peareHThl. OOpaTUMOCTh U CEJIEKTUBHOCTH CYJIb(OUPOBAHUS
ApeHoB. ApWiICYIb()OKHCIOTHI M HX COJM B PEAKIMIX 3aMEMICHUS C ITOMOIIBIO
AMEKTPOPHIIBHBIX W HYKICOPUIBHBIX peareHToB. (DYHKIIMOHAIBHBIC IPOU3BOIHBIC
CYJTb()OKHUCITOT: XJTOPaHTHAPHUIBI, AMHUIBI, CIIOKHBIC (DUPBI; UX CHHTE3 U MPEBPAICHUS.
[IpousBoaHbIE ApUICYTB(OKUCIOT KaK CyJibpaMuIHbIe TpernapaThl U OHMOpa3pyIaeMbie
JIETEPTEHTHI.

12. AzoTcoaepikaiye OpraHuIeCKUe COSAMHCHUS
Hutpoankanbl. MeTOIbI CHUHTE3a U3 AKWITaJOTeHUA0B (aMOUJICHTHBIN XapaKTep

HUTPUT-UOHA), HUTpOBaHHE ajkaHoB 10 KonoBanoBy. CTpoeHHE HUTPOTPYIIIIHI.

CBoiiCTBa HUTPOAIKAHOB: KHUCJIOTHOCTb U TAyTOMEpHS HUTPOAIKAHOB, TaJOr€HaMH,

KOHJICHCAIUs ¢ KapOOHUIILHBIMU COCIMHEHUSIMHU, BOCCTAHOBJICHHUE B AMUHBI.
ApoMaThyecKkue HUTpOocoeanHeHns. BoccTaHOBIEHHE HUTPOAPEHOB B KUCIION U

mesouyHon  cpene.  I[IpomexkyTouHble TPOAYKTHI BOCCTAHOBJIEHHS HUTPOTPYIIIBI
(HUTPO30COCAMHEHMS, APUITUIPOKCUIAMUHBI, a30KCHU-, a30- W TUJPA30COCIUHECHUS).
beH3uarHOBas neperpynnupoBKa.

Amusbl. Knaccudukanusi, wu3oMepusi, HOMEHKIATypa aMUHOB. MeTobl
MOJTYYEHUsI: aJKUJIMPOBAHUE aMMHUaka M aMuHOB 10 ['opmany, u3 dranumuaa xamus
(mo T'abpumdiar0), BOCCTAHOBJCHHE Aa30TCOACPIKAIIUX IMPOU3BOJHBIX KapOOHUIBHBIX
COCAMHEHWH HW  KapOOHOBBIX  KHCJIOT,  HHTPOCOCAWMHEHWM,  alIKWIA3WJIOB.
[TeperpynmupoBku ['opmana u Kyprmyca. BoccTaHOBUTEIBPHOE aMHUHHUPOBAHUE
KapOOHUIIBHBIX COCTMHEHUM.

CtpoeHue aMHHOB, XUMUYECKHE CBOMCTBA. AMHMHBI Kak OCHOBaHUs. CpaBHEHUE
OCHOBHBIX CBOMCTB TMEPBUYHBIX, BTOPUYHBIX, TPETHUYHBIX aIU(PATHUYECKUX U
apoOMaTHMYEeCKUX aMHUHOB. BiMsiHME Ha OCHOBHOCTH aMHMHOB 3aMECTUTENIEH B



apoOMaTUYEeCKOM sjipe. AJIKWIMPOBAHWE W AalWJIMPOBAHHWE aMUHOB. TepMmuueckoe
pa3ioKeHUEe THIPOKCUIOB TeTpaaakuiaMMouus 1o [odmany. Unentuduxanus u
pa3fencHUe TEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX AaMHUHOB C  IOMOIIBIO
oenzoncynbhoxmopuaa (mpoda ['mucOepra).

B3anMoeiicTBHE TMEePBUYHBIX, BTOPUYHBIX M TPETHYHBIX aM(DATHICCKUX U
apOMaTHUYEeCKMX aMHUHOB C a30THCTOH KHCI0TOH. OKHCICHHE TPETHYHBIX aAMHUHOB.
Peakiiuu 35ekTpoUIIBHOTO 3aMeIlIeHus] B OEH30JbHOM SIPEe apOMATHUCCKUX aMHHOB,
3al1Ta AaMHUHOTPYIIIIBL.

Jna3zocoeMHCHMS. Oobmue IpeICTaBICHUS 00 anmudaTuaeckux
JMA30COCTUHCHUAX. JlMasomeraH, JIMa30yKCYCHBIM 3(up, o-Iua30KapOOHUIIbHBIC

coenuHeHnsa.  ApoMaTH4yecKHe  aua3ocoennHeHus.  Peakuum — nua3oTupoBaHUsA
IIEPBUYHBIX APOMATUYECKUX AMHUHOB. YCIIOBUS IUA30THPOBAHUSA B 3aBUCUMOCTH OT
CTpO€HHA amuHa. MexaHu3M, MNOpupoja HUTpo3upymouero areHra. CTpoeHHe W
YCTOMYHMBOCTb COJIEW THUA30HMUSI.

Peakunyu aua3ocoeqMHEHMI C BBIJEICHHEM a30Ta: 3aMeHa [HUa30TpyIIbl Ha
TUAPOKCHUII-, TaJIOTE€H-, IHAaH-, HUTPOTPYIIIY U BOAOPOA.

Peakunu paumazocoeauHeHuid ©0e€3 BBIIEIEHMSI a30Ta: BOCCTAHOBJIEHHE [0
apWITHAPAa3UHOB, a30coyeTaHue. A30COYETaHHE KaK peakuus >SJIEKTPOPUIBLHOTO
3aMelleHus. A30- U JUa30COCTABIISIOINE, YCIOBUS COUETAHUS C aMUHAMH U (PEHOJIaMHU.
A30KpacuTeIny.

AmuHokucioTel. HomeHknatypa aMuHOKHCIOT. IIpupoaHBIE aMHUHOKHCIIOTHI.

XUpalbHOCTh AMUHOKHUCIIOT, 00pa3yromux nporenHbl. KUCIOTHO-OCHOBHBIE CBONCTBA,
aM(pOTEepHOCTh aMUHOKHUCIOT. M303nekTprueckas Touka. CHHTE3bl 0-aMUHOKHUCIOT U
pa3/iesieHne paleMuyeckux Gopm.

CBoiicTBAa aMHHOKHCIOT: T[0 AaMHHOTPyMNe, KapOOKCHIy, OKHCIICHHE
aAMUHOKHCIIOT.

Homenkmatypa mnentumoB. OCHOBHBIE TPUHIMIBI CHUHTE3a IOJUICTITHIOB;
3alUTa aMUHOTPYIIIBI U aKTHBAIMS KapOOKCHIBLHOW Tpymmbl. TBepaoda3HbIil CUHTE3
nenTtu10B. OOLIMe NPUHIUIIBI ONPEAENICHUs] CTPOSHUS MEeNTUI0B U 6enkoB. [lepBuyHas,
BTOpHUYHASA U TPETUYHAS CTpyKTypa OenkoB. [lonsTre o hepmenTax u pepMeHTATUBHOM
KaTajause.

HyxnenHoBble kucaoTel. HykiienHOBBIE OCHOBaHUS, HYKJICO3U bl U HYKJICOTH/IBI.
Ilepeuunas crpykrypa JHK u PHK. Hykneotuansiii cocras JIHK n PHK. Bropuunas

ctpykrypa JHK. Bbuonoruueckas ¢ynkuus IHK. Buaet PHK u ee ponb B cunTese
Oenka.

13. I'eTepornukiInyecKue coeqMHEHMUS
Knaccuduxkaiys reteporukioB, HOMEHKIATypa.
[IATUYIEHHBIE APOMATUYECKUE TE€TEPOLMKIIBI C OJHUM rerepoaroMom. Dypawm,

muogen, nuppon. Cunte3 u3 1,4-mukapbonumnibHbix coenuuenuil (ITaans-Kuopp),
cuHTe3 nuppojoB mno Kuoppy. ApomarnunHocTh. Peakuuu 3aeKTpOPUIBHOTO
3aMelIeHUs] B NSITUWICHHBIX  ApOMATUYECKUX  TETEePOLMKIAaX:  HHUTPOBAHUE,



cyib(upoBaHue, rajoreHupoBaHue, (QpopMUIMpOBaHME, aluIMpoBaHue. OpHUeHTaLMs
anekTpoduiibHOTO 3amenieHus. Peakuuu, xapakrepusytouue Gypad Kak aueH. Muoou.
CuHTe3 MPOU3BOJIHBIX MHAONA U3 GeHuaruapazuHa u keroHoB (O. Gumep). Peakiuun
ANMEKTPOPHIIBHOTO 3aMeIIeHUs B TUPPOJIHHOM KOJIBIIE WHJOJNA: HHUTPOBAHUE,
dbopMHIIIIpOBaHUE, TaJIOTEHUPOBAHUE.

[llecTuuieHHBIE apOMATUYECKUE TE€TEPOLUKIbl € OJHUM TETEPOATOMOM.

Tupuoun, xunonun u uzoxunonux. CUHTE3 XMHOJIMHA U U30XMHOJIMHA U 3aMEIEHHBIX
XMHOJMHOB U3 aHWIMHOB o Ckpayny u [leOuepy-Munepy. CuHTE3 U30XUHONIMHA 110
bunnepy-Hanupansckomy. ApoMaTtuyHOCTh TNUpHAWHA. [IMpUIMH U XWHONHMH Kak
OCHOBaHMs. Peakuuu mUpHUJIMHA U XUHOJMHA C ajmkwirajoreHuaamu. OKUCIEHUE U
BOCCTAHOBJICHHE MUPHUAMHA W XUHOJMHA. Peakiuu 37meKTpoHIbHOTO 3aMEIICHUs B
MUPHUIMHE U XUHOJIMHE: HUTPOBAaHKE, CYyIb()UPOBaHNE, TaIOTEHUPOBAHHE.

HyxneodunsHoe 3amMerieHHe aTOMOB BOAOPOJa B MHUPUANHE W XHUHOJIHUHE B
peaklMsIX ¢ aMUJIOM HaTPHUS.



Oobpa3oBaTreibHbIE TEXHOJIOTHH

YuebHas mporpamma —

HAaMMCHOBAHUC pa3aC/IOB U TCM

Bun 3agartus

OO0pazoBarebHbIE TEXHOJIOTHH

1. BBenenmie OCHOBHEBIE
TTOHSATHUS, METOIBI,

po0IeMbl OPraHUYECKON

XUMHHN

JeKUUs
nabopaTopHas pabota
B XUMUYECKOU
nabopaTopuu
pelieHre 3a1a4d u
YIPA)KHEHU I
MIPOBEpKa JOMAITHIX
3a1aHUI

®  TPaTUIMOHHBIE
(bpoHTanbHAS JEKIHS,
pellIeHne yrpaXHEHNUH),

e uHpOpPMAIMOHHbIE
(moka3 nmpe3eHTalmii)

®  TEXHOJIOTHUS
HCCJIEIOBATEIBCKOM
JIeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

® TEXHOJIOTUSI MOJIYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
o0y4deHus

e 370poBbecOeperaroniue
TEXHOJIOTUU

2. IlpenenbHbie
YIJIEBOIOPOABI.

TeKUHUs
nabopaTopHas pabora
B XMMHYECKOMN
nabopaTopuu
pelieHue 3a1a4 u
YIPaXHEHUI
MIPOBEpKa JOMAITHIX
3aaHUuN

® TPaTUIMOHHBIE
(bpoHTaNBHAS JIEKITHS,
pellIeHne yIpaXKHEHNH),

e HHQOPMAIMOHHBIE
(Toka3 mpe3eHTaIuii)

® TEXHOJIOTHUS
HCCJIEIOBATEIBCKOM
JESITeTbHOCTH (XUMUYECKUI
AKCIICPUMEHT)

® TEXHOJIOTHUSI MOJYJIBLHOTO U
0JI0UHO-MOAYJIBHOI'O
o0yuyeHHs

e 3]10poBbecOeperaromme
TEXHOJIOTUU

3. HenpenenbHbie
YIJIEBOAOPOIbI. AJIKEHBI,
aJKAJUEHBI, aJIKUHBI.

TeKIHS
nabopaTopHas pabora
B XUMUYECKOU
nabopaTopuu
peleHue 3agad u
YIPaXHEHU N
MpOBEpKa JJOMAIITHUX
3aJaHuN

®  TPaTUIOHHBIE
(ppoHTanbHas Nekuus,
pellieHre yrnpaxHeHnui),

e HMHQOPMAIMOHHBIE
(moxa3 mpe3eHTalHii)

® TEXHOJIOTUS
UCCIIEI0BATEIbCKON
JEeSITeTHHOCTH (XUMUYECKUAN
HKCIIEPUMEHT)

® TEXHOJIOTUS MOAYJIBHOTO U
0JIOYHO-MOYJTEHOTO
o0y4deHus

e 3]10pOBbecOeperaronye
TEXHOJIOTUHU




4. ApomaTtuyeckue
yTIEBOAOPOIbI.

JCKIUs
naboparopHast pabota
B XUMUYECKOU
nabopaTtopuu
pelieHue 3a1a9 u
yIpaKHEHUI
MIpOBEpKa JOMAITHUX
3aaHui

TpaauLIMOHHbBIE
(pponTanbHas nekuus,
perieHue yrpaxxHeHU),
nH(pOpMaITMOHHBIC

(moka3 nmpe3eHTalmii)
TEXHOJIOTHUS
HCCJIEIOBATEIBCKOM
JIEeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

TEXHOJIOTHSI MOJYJIBHOTO U
0JI0YHO-MOAYIHHOTO
o0yueHHs
310poBBEcOeperaronme
TEXHOJIOTUHI

5. I'anoreHnpoun3BoHbIE
YIJIEBOJOPO/IOB.

JEKIMSA
peuieHue 3a1a4 u
YIPaXHEHUI
IIPOBEPKA JOMALIHUX
3a1aHUI

TPaTUIIHOHHBIE
(ppoHTANEHAS TEKITHS,
peIIeHUE yIpaKHEHU ),
UH(POPMAIIMOHHBIC

(Toka3 mpe3eHTaInii)
TEXHOJIOTHS MOJYJIHHOTO U
OJI0YHO-MOYJIBHOTO
00y4eHus
310pOBBECOEperaronre
TEXHOJIOTUHU

6. Merajutoopranndeckue
COEUHEHMSL.

JIEKITHS
peleHue 3aaa4 u
YIPAKHEHU N
MPOBEpKa JOMAIIHUX
3aJaHuM

TpaaUIIOHHBIE
(bpoHTaNmBHAS JIEKITHS,
pellIeHne yIpaXKHEHNH),
nH(pOpMaIIMOHHBIE

(TIOKa3 Mpe3eHTAaIIHA )
TEXHOJIOTHSI MOJYJIBHOTO U
0JI0YHO-MOAYJIBHOI'O
o0yuyeHHs
3J10poBbecOeperaroiye
TEXHOJIOTUU

7. I'uIpOKCUITbHBIE
MIPOU3BO/IHBIE
YTJIEBOJIOPOJIOB.

JeKIHS
nabopaTopHas padora
B XUMUYECKOU
nabopaTopuu
peleHue 3agad u
YIPAKHEHU I
MIpOBEpKa JJOMAIIHUX
3aJaHuN

TpaaUIIOHHBIE
(bpoHTanbHas NEKIHS,
pelIeHne yIIpa>KHEHNH),
UH(POPMaLMOHHbIE

(ToKa3 mpe3eHTaInii)
TEXHOJIOTHUS
UCCIIEI0BATEIbCKON
JEeSITeTHHOCTH (XUMUYECKUAN
HKCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYJIHHOTO
o0y4deHus
310pOBbecOeperaronme
TEXHOJIOTUHU




8. IIpocTeie 2puphi.

JCKIUs
naboparopHast pabota
B XUMUYECKOU
nabopaTtopuu
pelieHue 3a1a9 u
yIpaKHEHUI
MIpOBEpKa JOMAITHUX
3aaHui

TpaauLIMOHHbBIE
(pponTanbHas nekuus,
perieHue yrpaxxHeHU),
nH(pOpMaITMOHHBIC

(moka3 nmpe3eHTalmii)
TEXHOJIOTHUS
HCCJIEIOBATEIBCKOM
JIEeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

TEXHOJIOTHSI MOJYJIBHOTO U
0JI0YHO-MOAYIHHOTO
o0yueHHs
310poBBEcOeperaronme
TEXHOJIOTUHI

9. KapboHuiibHBIE
COCTUHECHMS.

JCKIUS
naboparopHas pabota
B XUMHUYECKOU

TPaTUIIHOHHBIE
(ppoHTANEHAS TEKITHS,
peIIeHUE yIpaKHEHU ),
UH(POPMAIIMOHHBIC

nabopaTopuu (Toka3 mpe3eHTaInii)
peICHUC 3a1a4 U TCXHOJIOTHUA MOAYJIBHOI'O 1
yIpaKHEHHUH OJI0YHO-MOYJIBHOTO
MPOBEpKa JJOMAIITHUX o0yueHHs
3a/1aHUI 310pOBBECOEperaronre
TEXHOJIOTUHU
10. KapOoHOBBIE KUCTOTHI TPaMIIMOHHBIE

U UX QYHKIIMOHAJIbHBIE
IIPOU3BO/IHBIE.

JCKIUS
naboparopHas pabota
B XMMHYECKOMN
nabopaTopun
pelieHre 3a1a4d u
YIOPaKHEHUI
MIPOBEpKa JOMAITHIX
3a7laHuN

(bpoHTaNmBHAS JIEKITHS,
pellIeHne yIpaXKHEHNH),
MH(pOpMaLMOHHbIE

(TIOKa3 Mpe3eHTAaIIHA )
TEXHOJIOTHS
HCCIIEN0BATEIBCKON
JESTENbHOCTH (XUMHUECKUN
HKCIIEPUMEHT)

TEXHOJIOTUSI MOIYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
00y4eHus
310pOBBhecOeperaronre
TEXHOJIOTUU

11. I'mppokcu- n
OKCOKHCJIOTBI.

JIEKIUS
nabopaTopHas pabota
B XMMHYECKOM
naboparopuu
pelIeHne 3a1a9 u
YIPaXHEHU N
MPOBEpKa JOMAITHHX
3aJlaHu i

TpaaUIIOHHBIE
(ppoHTanbHas Nekuus,
pellieHne yrpaxHeHni),
MH(pOpPMaLMOHHbIE

(moxa3 mpe3eHTalHii)
TEXHOJIOTUS
HCCIIEN0BATENbLCKON
JEeSITeTbHOCTH (XUMUYECKUN
HKCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIEHOTO U
0JI0YHO-MOAYJIBHOTO
0o0y4deHus
310pOBBhECcOeperaronye
TEXHOJIOTUU




12. YriaeBonasl.

JeKUus
nabopaTopHas pabota
B XUMHUYECKOU
nabopaTopun
pelieHre 3a1a4 u
YIPAKHEHU I
MIPOBEpKa JOMAITHIX
3aaHui

TpaaAuLIMOHHbBIE
(pponTanbHas nekuus,
pelieHue yrpaxxHeHU),
nrdpoBkIe (MMOKa3 Mpe3eHTa-
Ui)

13. Cynb(pOKUCIOTHI U BIX

IIPOU3BOIHBIE.

JICKIIMS
pelIeHue 3a1a4 u
YIPAKHEHU I
MPOBEPKA JOMAIIHUX
3aaHUuN

TPaAUIIMOHHBIC
(bpoHTanBHAS JEKIHS,
pellIeHne yrpaXHEHNUH),
nH(OPMaIMOHHBIE

(TIoKa3 Mpe3eHTAaIIHIA )
TEXHOJIOTHUS
HCCIIEN0BATEIbCKON
JESITeTbHOCTH (XUMUYECKUH
AKCIIEPUMEHT)

TEXHOJIOTHS MOJYJIHHOTO U
OJI0YHO-MOYJIBHOTO
00y4eHus
310poBBEcOeperaronme
TEXHOJIOTUHU

13. A3orcoaepxaine

OpPraHN4CCKUC COCAMHCHMA.

JCKIUS
naboparopHas pabota
B XMMHYECKOMN
nabopaTopuu
peleHue 3aaad u
YIPaXHEHUI
MIPOBEpKa JOMAITHIX
3a7laHuN

TPaIUIIHOHHBIC
(bpoHTaNmBHAS JIEKIHS,
pellIeHne yIpaXKHEHU),
MH(pOpMaLMOHHbIE

(TIOKa3 Mpe3eHTAIIHIA )
TEXHOJIOTHS
HCCIIEN0BATEIBCKON
JESATENIbHOCTH (XUMHUECKUN
HKCIIEPUMEHT)

TEXHOJIOTUSI MOIYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
00y4eHus
310pOBBhecOeperaronme
TEXHOJIOTUU

14. I'eTepounkInyeckue
COCIMHEHHS.

JICKITHS
pelIeHue 3a1a4 u
YIOPaKHEHUI
MpOBEpKa JOMAIIHUX
3aJaHuM

TpaTUIIOHHBIE
(ppoHTanbHas Nekuus,
pelieHne yrpaxHeHnui),
nH(pOpMaIMOHHBIE

(moxa3 mpe3eHTalHii)
TEXHOJIOTUS
HCCIIEN0BATEIBCKON
JeSTeIbHOCTH (XUMUYECKUI
AKCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
0o0y4deHus
310pOBBhECOEperaronye
TEXHOJIOTUU

19. KypcoBas pabota no
TUCIUTIINHE
«OpraHuueckasi XuMusi»

® HamucaHue u
odopmiieHre
KypCOBO# paboThI

TCXHOJIOTUA
HUCCJIENOBATEILCKOMN
NEITEILHOCTH







Pacnpenesienue Tem, popm padoThl U OLlCHUBaHHE PadOT

1o ceMecTpaM M MOAYJISIM

I'padux 12a60paTOPHOro NPaKTUKYMa MO AMCHMILINHE

«OpraanecKaﬂ XUMMUA»

IV cemectp, 1 Mogyab

Henens Teopetnueckue BOIPOCHI
CDopMa 1 TEMa NPAKTUYCCKOI'O 3aHATU
Kontpons
JIP  Nel. Xwumwmdeckas mocyga u jabopatopHoe | OCOOEHHOCTH  CTPOEHHS U
1 obopynoBanme. Texnmka Oe3omacHOW  paboOTBI B | CBOWCTB OpTraHUICCKUX
nabopaTopu OPraHNnYecKOl XUMHUH. coeaunennii. Knaccudukanus
3 6anna | OpraHUYECKUX COCAMHCHUM.
2 JIP  Ne2.  KauecTBeHHBIII  dneMeHTHBIH  aHanm3 | HoMeHkIaTypa opraHHYecKux
OpPTaHUYECKUX COETUHEHHH. COETMHEHH.
4 6anna
3 Cemunap Nel. HomenknaTtypa u uzomepus oprannyeckux | Homenknarypa u  usomepud
COETMHEHUH. OpPraHMYECKUX COECTUHEHH.
3 banna
JIP Ne3. Metonpl ouncTku opranudeckux coenuHeHuid: | KP Nel. Howmenknatypa u
4 MepeKPUCTAIITN3ALMS, BO3TOHKA. Onpenenenue | U3o0Mepust OpraHUYeCcKUX
TEeMIIEPaTyphl IIJIABJICHUS BEIlECTBA. COETMHEHUH.
4 oanna 5 bannos
Cemunap Ne2. Tunbl peareHTOB (CBOOOTHBIC paMKAIIbI,
5 ANEKTPOQIITIBI, HYKJICO(HIIBI). Knaccuduxarms
OpPTaHMYECKMX  peakiuid.  DIeKTpoHHBIE 3P (dEeKTH
3aMECTUTEIIECH.
3 banna
JIP Ne4. Metonpl O4MCTKM Opranuueckux coenunenui: | KP Ne2. Turmel u
6 meperonka npu atMochepHoM namieHuu. OmnperneneHHe | YCTOWIHBOCTh
TEeMIIEpaTyphl KUIIEHUS BEIIeCTBa. UHTEpMEANATOB.  DJIEKTPOH-
4 6anna | gpie 3HEKTH 3aMECTUTENCH.
5 bannos
Cemunap Ne3. Ausxasel. OcobenHoctu crpoeHus. | CP.  CmocoObl  momydeHus
7 XuMudeckne cBocTBa. Peaknmy cBOOOTHOPAIMKAIBHOTO | alIKaHOB.
3amerieHust. CrocoObl Oy YeHHSI.
3 6anna
8 JIP NeS5. Tlonyuyenwe u cBoiictBa mpenenbHbix U | CP. CrocoObl  monydeHus
HETPeeNbHBIX allUKIMYECKNX yTIIEBOIOPOIOB. AJIKEHOB.
4 oanna
Cemunap Ned. Ajnkensl. OcobenHoctu crpoeHus. | CP. CrnocoObl  monydyeHus
9 XuMmudeckre CcBoicTBa. Peaknuu  25eKkTpodUIBHOTO, | alKaJUCHOB.
paauKanbHOTO TpricoeanHeHNs . CIIoCOOBI MOTyYeHMS.
3 banna
Cemunap NeS. Agnxanuenbl. OcoGenHoctu crpoeHus. | CP. OcobeHHOCTH CTpOeHUs U
10 XuMudeckne CcBoiicTBa. Peaknmn 3nekTpodUIBHOTO, | CBOWCTB COTIPSHKEHHBIX
paluKaIbHOTO MPUCOETUHEHHUS. 1,2- Hu 1,4- | ankagueHOB

[Ipucoenunenune. CnocoObl MOTyYSHHUS.
3 oanna

OCOOEHHOCTH CTPOCHHUSI OPraHMYECKHX COCIUHEHUH.

PyOexHBIil KOHTPOAB

HOMGHKIIaTypa U  HU30MCpUA OPraHUYCCKUX

coeuHeHHH. DeKTpoHHbIe 3)(eKThl 3amecTuTeel. THUITBI U YCTORYUBOCTh HHTEPMEIUATOB. XUMHUECKUE
CBOWCTBA U CIIOCOOBI TTOYUYESHUSI aJIKAHOB, AJIKEHOB, aJIKaTUCHOB.

6 bannos

I'paduk 1abopaTOpHOTro NPAKTHKYMA O JUCHUIJINHE

«Opraanecxaﬂ XUMMHUA»

IV cemectp, 2 MogyIb

Henens

(DopMa 1 TEMa NPAKTUYCCKOI' 0 3aHATU

Teoperuueckue BOIPOCH!
Kontpons




Cemuuap Ne6. CpoiicTBa M TOJIy4YeHHE

CP. CnocoOpl TONMyYeHHE

11 AIKUHOB. AITKUHOB.
OcoOCHHOCTH CTPOEHUS |
3 banna | XUMUYECKUEC CBOICTBA
AJTKUHOB.
JIP Ne6. ApoMaTHdeckne yriieBOAOPOIbI. KP Ne3. XuMHIecKue
3 banna | coiicTBa u CIIoco0bI
12 MOy YEHUS AJKaHOB,
AJKEHOB, aJKa/INeHOB,
AITKUHOB.
8 bannoe
Cemunap Ne7. Xumwnueckue cBorictea | CP. ANUIUKINYeKue
apeHoB. Peakunn AMEKTPOPIIEHOTO | YTIEBOIOPOIBL.
3amemieHus.  Opuenrtupytomiee  aeiictBue | OcoOeHHOCTH CTPOCHUS,
13 3aMecTuTeNied B OCH30JILHOM  KOJIbLE. | KiIaccU(pHKanus,
CornacoBaHHOE u HECOTJIaCOBaHHOE | HOMEHKJAaTypa. XUMHUYECKHE
1 IEWCTBUE 3aMECTUTEIICH. CBOWCTBA, CIIOCOOBI
3 banna | IOJyYECHUS.
M
Cemunap Ne§. l'anorennpounsogueie | KP  Ne4.  ApomaTtuueckue
0 14 yraeBooponoB. OOmIIe CBOHCTBA U CIIOCOOBI | yTiaeBoopo k. Peakimu Sg.
MOJTyYEHHUSL. 5 bannos
i | 3 b6anna
Cemunap Ne9. lanorennpouspoausie | CP. Mertamioopranudeckue
y yraeBooponoB. OOIIe CBORCTBA M CTIOCOOBI | COSTMHEHWSL.
15 nonmydeHus.  Peaknmmm — HykieodwiIsHOTO Knafcntl)nxaunﬂ, CTpOEHHE,
a 3aMelIeHMs] Y HaCBIIIEHHOT0 aToMa yriiepoja. | CBOMCTBa.
Peakmym >nuMUHUPOBAHMUSL.
b 3 banna
JIP Ne7. CpotlicTBa CIUPTOB, ()SHOJIOB. KP NeS, Xumudeckue
3 banna | cBOICTBa
16 TraJOreHIPOM3BOIHBIX
YIJIEBOIOPOLOB. Peakuun
Snl, Sn2, E1, E2.
6 bannos
Cemunap Nel0. CgoiictBa  crupros, | CP.  Crnoco0bl  monmy4yeHus
17 (heHOIIOB, MPOCTHIX F(HUPOB. CITUPTOB, (eHomnoB u
3 6anna | mpocThIX AHUpPOB.
18 3auéTHoe 3aHsATHE.
PyOe:XHBII KOHTPOAD
XVWMHUYECKHEe CBOHCTBA M CIOCOOBI TIONYYEHHS AIKHHOB, apOMaTHUYECKUX YTIEBOIOPOJIOB,
raJoreHIIPON3BOIHBIX YIIIEBOJOPOAOB, CIIUPTOB, penonos. Peakun Sg, Sn1, Sn2, E1, E2.
10 éannos
I'paduk 1adopaTOpHOro NPAKTHKYMA O JUCHUIJINHE
«OpraaneCKaﬂ XUMUsA»
V cemecTtp
Henens TeopeTuueckue BOIPOCHI
®dopma 1 TeMa IPAaKTUIECKOTO 3aHATHS
KoHTposb
| Cemunap Nel. TToBTopenue: HOMeHKIaTypa, u3oMmepus, | Homenknarypa, U30MEpH,
XUMUYECKUE CBOJCTBa H3Y4YECHHBIX KJIACCOB | CIIOCOOBI HOJIyYEHUS
M 1 OpraHUYECKUX COCAUHEHUM. KapOOHMIIBHBIX COETHHEHHH.
o Homenkmarypa, wm3omMepusi, cmocoOsl  monydeHus | KoHcmekr. Croco0bI
IT Kap6OHI/IJ'IBHI)IX CoeHHHeHHﬁ. TMOJIYYCHUA AJIbACTU 0B H
y KETOHOB.
1 2 Cemunap Ne2. KapGoHuinbHble coequHeHus. Peakumu | MexaHnsm peakuuu




b HYKJI€0()HIBHOTO IPUCOEANHEHUSI. HYKJI€0()HIBHOTO
TPUCOETUHEHHS.
3 JIP  Nel. Xwumuueckwe CBOiCTBa W ToJiydeHue | PeakmmoHHas CIOCOOHOCTH
KapOOHMJIbHBIX COECANHEHUI. aNbJETUA0B U KETOHOB.
3 banna
4 Cemunap Ne3. KapGouunbHbie coenuHenus. Peaxiuu | KP Nel. «Anpaerupl U KETOHEIL.
koHneHcauuu. OBP anpaerunoB u KETOHOB. Xumuueckue CBOICTBA,
HenpenenpHble KapOOHUIIBHBIE COSJIMHEHUSI. MOJIYYCHHUE. 5 6annos
5 Cemunap Ned. Kap6onosrsle kucnotsl. Homenkinarypa. | Koncenekr. Crioco0st
Cnoco0bI mmoyueHust. XUMHYECKHE CBOWCTBA. MOJy4eHHsI KapOOHOBBIX
KHCJIOT.
6 JIP Ne2. KapOoHOBBIE KHCIIOTHI U UX (YHKIHMOHAJbHBIE | PeakioHHas criocoOHOCTh
MPON3BOJHBIC. KapOOHOBBIX KHCIIOT M UX
3 6anna | IPOU3BOJHBIX.
7 Cemunap NeS. @yHKIHMOHaNBHBIE TPOU3BOIHBIE | B3anmmHBIE MIPEBPALIECHUS
KapOOHOBBIX KHCJIOT. HenpenenbHble W IBYXOCHOBHBIE | KAPOOHOBBIX KHCIOT H  HX
KapOOHOBBIE KUCIIOTHL. MaslOHOBHIH 3dup. TIPOM3BOJTHBIX.
8 JIP Ne3. T'mnpokcu- u OKCOKHCHOTHL AtetoykcycHblidi | KP No2. «KapOoHOBBIE KHCIOTHI
a¢wup. U UX IPOU3BOHBIEY.
3 6anna 5 6annos
Cemunap Ne6. CunTe3sl Ha OCHOBe aneTroykcycHoro | IlomydeHue KETOHOB M KHCIOT
9 adwupa. Ha ocHOBe AYD.
Py0e:xXHBIl KOHTpPOIb
KapOonusnbHele coenuHeHus. Peakuum HykineoduibHoro npucoeanHenus. KapOoHOBbIe
KHCJIOTHI M X MTPOU3BOIHBIC. MaJIOHOBBIN 3Hp. AIIETOYKCYCHBIH 3(up. 5 6annos
10 JIP N4, Xumuueckre CBOMCTBA YIIIEBOIOB. JKP Nel. «YrieBoasn»
3 banna 4 6anna
11 Cemunap Ne7. Hutpocoenunenusi. CynbgoHoBble | [lonydyeHre HUTpPOCOETUHEHHIA
KHCJIOTHI M UX IPOU3BOIHBIE. U CyJIb(OHOBBIX KUCIIOT.
12 JIP NeS. ODyHxknuoHanmpHBIM aHanu3 opraHuueckux | KadecTBeHHBle — peaknuu  Ha
COEIMHEHUH. (YHKIIMOHATBHBIC TPYTITIHL.
I 5 bannos
13 Cemunap Ne8. Awmwmapl. CmocoObr  momydeHus. | Koncmekr. Croco0sr
" XUMHYECKHE CBOHCTBA. MOJTYYCHHSI aMHUHOB.
o JIP Ne6. Xummueckue cBoiictBa aMuHOB. ToHKOCHOIHas | OcoOeHHOCTH XUMHUYECKUX
14 xpomarorpapus.  KauecTBeHHBII  aHaJM3  CMECH | CBOICTB aMHHOKHCIIOT.
A AMHHOKHCIIOT.
J}; 5 bannos
b 15 Cemunap Ne9. Asocoenunenus. [Juazocoenunenusi. | KP Ne3. «Azorconepxainue
Peakuuu 1ua30THpOBaHUS, a30COUCTAHUS. OpPTaHHUYECKHE COCTUHEHUAY.
4 6anna
16 Cemunap Nel0. IToropenue u o6o0menne marepuana | PeakiimoHHast CiocoOHOCTh
no guctuminHe «OpraHudeckas XUMHUs M3yYEHHBIX KJIACCOB BEUIECTB.
17 PyOexHBbIli KOHTPOJb
Hutpocoenunenus. Cynabdocoenunenus. AMUHBL. A3ocoeanHeHHs. J{na3ocoe1nHeHHUS.
5 6annos
4 cemecTp
PACYET BAJIJIOB B 4 CEMECTPE
O ANCHUIIVIMHE «OPTTAHUYECKASA XUMMUSD»
1 moayJib
Ne giiﬁ:ﬁg Bua padort Kpurepuu onieHuBaHus
1 | OIIK-1.3 JlabopaTtopHbie paboOTHI - 5 19 6amn0B
OIlK-2.1 (o 3 Gamma 3a JIP Nel;
OIIK-2.2 4 6ama 3a JIPNe 2.3 4,5)
2 | OIIK-6.1 Kontponbnas padora Nel 5 6ans0B
Kontponbnas padota Ne2 5 0aJu10B
3 CemuHapsl - 5 15 6a/10B (MakcUMalIbHO 3
Oayuia 3a paboTy Ha




CEMUHApPE)

4 Py0OexxHbIi KOHTPOJIb. 6 6as10B
TectupoBaHue.
Hroro 3a 1 mogyab 50
2 moayab
Ne
Pesynbrar Bug pabotsl / crioco6
(MHAMKATOD) Kpurepun ornieHuBanus
1 OIIK-1.3 | JlabopaTopHbie paboTHI - 2 6 6a/10B
OIIK-2.1 (mo 3 Gamma 3a JIPNe 6,7)
2 OIIK-2.2 | KouTponbhas padota Ne 3 8 6as10B
OIIK-6.1 | Koutpomabhas padota Ne 4 5 6asoB
Kontponbshas padora Ne 5 6 0ans10B
3 CemuHapsl - 5 15 6a/10B
(MakcuManpHO 3 Oaia 3a
paboTy Ha ceMHUHape)
4 Py0OexHbIN KOHTPOJIb. 10 6a/10B
TectupoBanue.
Hroro 3a 2 MoayJib 50
Hroro 3a cemectp 100 6a/10B




S cemecTp

PACYET BAJIJIOB B S CEMECTPE
IO JMCHUMIIVIMHE «OPTAHUYECKAA XUMMUS»

1 moayanb
No PesynbTar Bun pabotsl
(uHIUKaTOp) Kpurepuu onieHuBanus
1 |OIIK-1.3 JlabopaTopHbie paboOTHI - 3 9 6ans0B
OIIK-2.1 (o 3 Oanna
OIIK-2.2 3a JIP Nel,2;3)
2 | OIIK-6.1 Kontponbnas pabora Nel 5 6angoB
Kontponbnas padora Ne 2 5 6assi0B
Kontponbhas pabora Ne 3 5 6asnsioB
3 PyOexxHbIif KOHTPOJIb. 6 6as10B
TectupoBanue.
Hroro 3a MoayJib 30
2 Monyib
No Pesynbrar Bun pabotsl
(MHOMKATOD) Kpurepuu onienuBanus
1 |OIIK-1.3 JlabopaTopHbie pabOThHI-3 13 6a/10B
OIIK-2.1 (3 6amma 3a JIP Ne4;
OIIK-2.2 1o 5 6amtoB 3a JIP Ne5,6)
2 | OIIK-6.1 Kontponbnas pabota Ne 4 4 6aJI0B
KonTtponrnas pabota Ne 5 4 6a/10B
KontposnbHas padora Ne6 4 dana
3 Py6exxHbIi KOHTPOJTB. 5 6a/10B
TectupoBanue.
Hroro 3a moayab 30 daJls10B

IK3aMeH

40 (4 3apanusi B OMiere
no 10 6as710B)

Hroro 3a 5 cemectp

100 6an10B




Meroanyeckue peKOMeHIAINH 10 BHINOJHEHUIO Ja00PaATOPHBIX padoT
Ilpumep 1
MeToabl 0YMCTKHU KUIKHX OPraHMYeCKUX BellecTB.
Ileperonka nmpu arMmocgepHOM JaBJIEHUH.
Omnpenenenue TeMnepaTypbl KUNIEHUS W MOKA3aTe sl TPEJTOMJIEHUS.

L[GJIB pa6OTI>I: OCBOUTH MCTOA IICPCTOHKU KUIKUX OPTaHHYCCKHX BCHICCTB IIPHU
aTMOC(i)CpHOM AaBJICHUH, MCTOIbI OIIPCACICHUA TCMIICPATYPhI KUIICHUA W I1IOKAa3aTCIIA
IMPCIIOMJICHUSI.

[Ieperonka CiayKUT BaXXHEUIIIMM METOJOM Pa3JICJICHUS U OUUCTKHU KUAKOCTEN. B
MPOCTEUIIEM CIIydae MEPErOHKA 3aKJIF0YACTCsl B HATPEBAHUU JKUIAKOCTH JO KUIIECHUS U
KOHJEHCAIIMM €€ NapoB B BUJE JUCTHIUIATA B XOJOAWIbHHUKE. Tak Kak Mpu 3TOM
MIPOUCXOJUT MEPEMELIEHUE TOJIBKO OJHOW (pa3bl, a UMEHHO Iapa, TO B 3TOM CIy4yae
TOBOPST O MpAMOMOYHOU TIeperoHke. Ecnu ke 4acTh CKOHAEHCUPOBAHHOIO mapa (Tak
Ha3bIBaeMasi ¢hreema) CTEKAeT HABCTPEUY BOCXOJAIIEMY TOKY IMapoOB M TMOCTOSHHO
BO3BPAIIAETCSl B MEPETOHHYIO KOJIOY, TO TaKOW MPOIIECC HA3bIBAIOT NPOMUBOMOUHOU
neperoHkoi. I[IpoTMBOTOYHAs TMEpEeroHka, WM pekmugurxayus, OCYIIECTBIAECTCA B
PeKTU(UKAITUOHHBIX KOJTOHHAX.

Kak cpeacTBO OYMCTKM WM pa3feiieHUs] BEHIECTB IEPErOHKAa MOXKET OBbITh
HCIIOJB30BaHA TOJIBKO B TOM CIIydde, €CJIM BEIIECTBO JOCTATOYHO YCTOMYMBO K
HarpeBaHUIO U HE pas3jaraercs Ipu KUIICHUH.

OmnpiT 1. ITpocTasi meperonka (nmeperoHka npu arMocgepHoM J1aBJIeHUH)

PeakTuBsbI: anieToH, 3TaHOJI, TPOMAHOJI, U30TPOIUIIOBBIN CITUPT.

[IpocTyto meperoHKy NpUMEHSIOT MPHU MEPEroHKE WUHANBUIYATBHON >KUIKOCTH,
MIPU OTTOHKE BEIIECTBA OT HEJETYYNX KOMIIOHEHTOB, NMPU PA3TOHKE KUIKOCTEH, CHIIBHO
OTJIMYAKOIIUXCS APYT OT JIpyra Mo TeMreparypamM KUIICHUS.

Ipubop:

[Ipocreitmmii mpuboOp M7 MEPErOHKH COCTOUT W3 KPYIJIOAOHHOW KOJIOBI C
OOKOBBIM OTBOJIOM — K0Ji0a Bropma (Wi uCmosib3ylOT KPYIJIOJOHHYIO OJHOTOPIYIO
K010y U Hacaaky Bropiia), TepMomMeTpa, X0JIOANIbHUKA, AIOHXa U MpueMHuKa (puc.l).

Pacnonoxenue OOKOBOM MapoOTBOJHOW TpyOku Koi10OBl Bropua (wim Hacaaku
Bropuia) ompenensiercss TeMriepaTypoll KHUIIEHHS TE€PEroHseMou KuakocTu. Jlis
BelecTB ¢ Temieparypoit kunenus 1o 100°C ucnonb3yroT koia0sl Bropua ¢ BepxHUM
pacrnoJio)kKeHHueM TpyOKH, a i BemecTB ¢ Ttemreparypoi kumenust 100-160°C — co
CpEeIHUM, JJIsi BEIIECTB C TeMrepaTypoi kumneHus Boime 160°C konba momkHa UMETh
HIKHEE PACTIOIOKEHUE TPYOKH.

TepMoMeTp, NOKA3bIBAIOIIMK TEMIIEPATYpy NAPOB MEPETOHAEMON KUJIKOCTH
(Txun), BCTABIAIOT B KOJOY Tak, 4TOOBI IIAPUK C PTYThIO Haxoauics Ha 0,5 cM Huke
OTBEPCTHUS TPYOKHU U MOJTHOCTHIO OMBIBAJICS OTXOSALIMMHU ITapaMH.



Puc.1. Ilpubop nis mpocToit meperoHku nmpu aTMOchEepHOM JIaBJIICHUH:
1 — konba Bropma; 2 — tepmomerp; 3 — XonoauiabHUK JImbuxa, 4 — amoHxk, 5 — Koiba-
MPUEMHHUK; 6 — OaHsl; 7 — KUMATUIbHUKH.

K OoxoBoil TpyOke KOJIOBI NPUCOCTUHSIOT XOJOJUIBHUK, CIY>Kaluh s
KOHJICHCAIIMU TapoOB JKUJIKOCTHM W OTBOJA €€ B NPHUEMHHUK. Takoill XOJOAMIbHUK
HA3bIBAIOT HUCXOJAIMM. Haumbosee YacTo NPUMEHSIOT XOoJOoAWIbHUK JInOuxa.
BonsHoe oxnmaxkaeHue B HEM NMPUMEHSIOT MPH MEPETOHKE JKUIKOCTEH, KHUISAIINX 10
temneparypsl 120-130°C, mpu meperoHke BemIecTB ¢ TemmepaTypoil kumenwst 120-
160°C oxyaxkaeHue Iporu3BOAST HETPOTOYHOW BOJIOHN MIIH B XOJIOAMIIBHUKE O€3 BOJIBI.

B kadecTBe mpHEeMHMKAa MOTYT OBITh HCIIOJIB30BAaHBI JFOOBIC IIOCKOJIOHHBIC
KoJ0bl. Eciam KUAKOCTh MEpEeroHsieTcsl IMOCJe OCYIIKH, TO HCIOIb3YIOT allOHXK,
CHAOXXEHHBIN XJIOPKAIBIIMEBON TPYOKOW, U C MMPUEMHUKOM COCIUHSAIOT T€PMETHUECKH
TUTOTHO.

Xoo pabompi:

[lepBoHAYaJIBHO TIOATOTABIMBAIOT K paboTe XOJOAWIBHUK: K OTBOAAM
XOJIOMWJIbHUKA TIPUCOSTUHSIOT PE3MHOBBIC MIJIAHTH, COOJIFOIasi TIPUHIIAIT MPOTHBOTOKA
(HWKHHH  OTBOJ — BBOJ| BOJBI, TPUCOCAWHSICTCS K BOJOMPOBOAHOMY KpaHYy;
BEPXHHUM — BBIXOJI BOJIBI).

CobupatroT npubop coriiacHo puc.l.

Konly 3amoiHsA0T meperoHseMor >KUIKOCThIO Ha 3/4 ee oOwvema. s
3aMoJHEHUsT KOJObl MUCIOJIb3YIOT CTEKJISHHYIO BOPOHKY C JUIMHHBIM HOCHKOM, YTOOBI
KUJKOCTh HE Tomaja B OOKOBOWM OTBOA KoJIObI Bropma. O0beM MeperoHHOM KOJIOBI
OIOMPArOT B COOTBETCTBUHU C MPEATIOIaracMbIM KOJIUYECTBOM OCHOBHOTO BEIIISCTBA, a
HEe oOumM o0beMoM KUIKOCTH. [Ipu pasroHke pacTBopa, COJAEpIKAIIEro OOJBIION
00BEM PaCTBOPUTEISI, UCTIOJIB3YIOT JBYXTOPIIYIO KOJIOY U PACTBOP BBOJAT HEMPEPHIBHO
IO KarjIsiM ¢ TIOMOIIBIO0 KaneIbHOM BOPOHKH.

[lepen HauamoM MEperoHKU B KOJIOYy MOMEIIAIOT HECKOJIBKO «KHUIISITHIIBHHKOB)
JUIsl 00ecTieueHHs] PaBHOMEPHOTO KHUIEHHUS. YTOTPEOIATh «KUTSATUILHUKI MOXKHO
TOJIBKO OJIMH pa3, MPH OXJIKICHUHA OHU 3aITOTHIIOTCS KUIKOCTHIO.



Ilpescoe uem nauamov nepecoHKy, HeOOX00UMO NpPOGEpuUmMb, UMO NPUOOD
cooowaemcsn c ammocghepoil, unave npou3oiidoem 3pule.

Bo Bpemsi meperoHku cheAsT 3a PaBHOMEPHOCTbIO KHUIEHUS >KHMIIKOCTH, 3a
MOKa3aHUsIMUA TEPMOMETPA M 3a IOCTYIUICHHEM OTrOHa B MpUEMHUK. OTMEYarT U
3aMMUCHIBAIOT TEMIEPATYPY, IPU KOTOPOW B MPUEMHMK MaJAaeT MepBas Karuisl OTrOHA.
CKOpOCTh MEPEroHKU JI0JKHA COCTABMIATh MPUMEPHO OJHY Karutio B 1-2 CeKyH[IbI, a Ha
pe3epByape TEPMOMETpa B XO/JI€ IEPETOHKU BCE BPEMSI JIOJKHA OBITh KaIulsl, TaK Kak ee
MCYE3HOBEHUE MOXKET CBUJIETENILCTBOBATH O MIEPETPEBAHUU KHUIAKOCTH.

YucToe BeniecTBO 0OOBIYHO MEPETOHSIETCS B Y3KOM TeMIEpaTypHOM MHTepBaiie 1-
2°C, B TO BpeMs Kak 3arpsi3HEHHOE JIETYYUMHU MPUMECSMHU, IEPETOHSAETCA B IIUPOKOM,
HEYETKO BBIPAKEHHOM MHTEpBAJIE.

B nauvane coOupatoT B mpuUeMHHUK (GPaKIUIO, KHUISIIIYI0 HIKE TEMIEpaTypbl
KHTICHUSI OCHOBHOTO BeliecTBa (npedeon). OTMEUAOT MHTEPBAIl TEMIIEPATYPhI KATICHHSI
u Maccy (o6vem).

3areM coOUparOT 0CHOBHYI0 (hpakyuio, OTMEUasi HHTEPBAJ TEMIIEPATypbl KUIIEHUS
u Maccy (06vem) BelecTra.

Bewecmeo mnenvza omeoname oocyxa. Ilepeconky npekpawiarom, Kozoa 6
nepezoHHoul Konb6e ocmanemcesa 1-2 ma sncuokocmu (ocmamok).

CpaBHHMBAIOT TIOJYYEHHbIE pE3yJbTaThbl IO TEMIEpaTypamM KUIEHUs C
JUTEPATYPHBIMH TAHHBIMHU.

llpumeuanue:

['oproune, JerkOBOCIUIAMEHSIOMINECS KUAKOCTH, TaKue, KaK AUITUIOBBIN 3(up,
NEPEroHAI0T Ha 3apaHee HarpeTod BOJSHOM OaHe, TeMmieparypy B KOTOpOil
HOJJEPKUBAIOT JO00ABICHUEM B HEe ropsAyeii BOJIbl, @ HE HArPEBAHUEM.

HarpeBanue npyrux roprodmx >KUIKOCTeH ¢ TemmepaTypou kumenus no 100°C
(aleToH, cnupT, OEH30J) MPOM3BOJAT HA BOASHOW OaHe, KOTOPYHO HAarpeBaroT Ha
ANEKTPUYECKON IUIMTKE C 3aKPBITBIM 3JIEMEHTOM. [ Oproune )KUIKOCTH ¢ TEMIIEPATyPOU
kurnenus Beime 100°C MOXXKHO HarpeBaTh Ha JEKTPOIUIMTKAX, @ B HEKOTOPBIX CIydasx
Y Ha CETKaX, HArpeBae€MbIX Fa30BbIMU TOPEJIKAMHU.

MukponeperoHka VCIIOJIB3YETCS JUIA
HeOompmux kKommdecTB BemecTB (0,05—0,2 mi). Ee
OCYUIECTBJISIIOT B CHEHHMATBHBIX TpyOKax Omuxa
(puc.2), KOTOpblE MUMEIOT BUJ KOPOTKUX MPOOHPOK
JUIMHOM 5—6 cM u nuametpoMm 4-6 mm. B cepenaune
TPyOKH MMeeTcs OJHO WM JBa cyxeHus. K 3amassHHOMYy KOHIly MpHmasHa KOpOTKas
CTeKJIsIHHAsT majoyka. Ha gHO TpyOku MOMENIaroT HEMHOTO YHCTOrO MPOKaJIEHHOTO
acoecta W nmoOaBistOoT 1-3 KarIM  MOAJIeXkKAIIEH  TMeperonke Kuakoctu. [lpum
HE0OXO0AMMOCTH TPYOKY HEHTPUDYTHUPYIOT, YTOOBI BCS KHIAKOCTh cOOpasiach Ha THE U
BIIUTaNach B acOecT. 3areM TpyOKy HarpeBalOT MpPU MOCTOSIHHOM BpAILlEHUHU HaJ
IJJaMEHEM MMUKPOTOpeNKd (Ha BBICOTE HE MeHee S5ScM u 1oj yrioMm 45°).
XO0NOIUIBHUKOM CIYXUT CMOYEHHAs BOJOM TOJIOCKAa (PUIbTpOBaNIbHOW Oymaru,




obepHyTass BOKpyr TpyOKu Haja cykeHuem. [Ipu HarpeBaHWU >KHAKOCTh HCHapsIETCH,
napel, KOHACHCUPYSICh HA CTEHKaX, 00pa3yloT KOJIbIIO JUCTUILIATA, KOTOPOE MEIJICHHO
nogHUMaeTcsi BBepx. Korga KonblO MOpOMAET uYepe3 CYKEHUe, HarpeBaHUe
MPEKpaIIaT, KIaayT TPyOKy TOPHU30HTAIHHO W MO BO3MOXHOCTH TOJIHO OTOMPAIOT
JTUCTHIIAT KallUJIIIPOM.

Puc.2. TpybKa Immxa:

Omeir 2. Jpodnas (ppaxkuuoHHast) 1 — ac6ecToBOE BOJOKHO,
IneperoHka MponNUTaHHOE NeperoHAeMoM

KMAKOCTbIO; 2 — Cy¥KeHue
PeaxTuBbl: kcuinon (Wi Gpakiust CKUuaapa ¢ A ’ y

Tm=152-157°C); 4eThIpeXXJIOPUCTHIN YIiIepo 1 (WiH XJIopodopm).

Xo0 pabombur.

JUIs onibITa MPUMEHSIIOT CMECh PaBHBIX BECOBBIX KOJIMYECTB YETHIPEXXJIOPUCTOrO
yraepoaa CCly (Txwn=78°C, p=1,59 r/em ) u kcmitona CgHig (Tyun=139°C, p=0,86 r/cm ).
Ota cmech (p=1,12 r/cm ) ynoOHa TeM, YTO €€ KOMIIOHEHThl UMEIOT PE3KO Pa3IN4HbIE
TEeMIIepaTypbl KUMEHUS U INIOTHOCTH; TO3TOMY IO TJIOTHOCTH (PpaKIuii, OTTOHSEMBIX B
OTpEJETCHHBIX TEMIEPATYpPHBIX TIpeliesiaX, MOXHO HE TOJBKO C JIOCTATOYHOM
TOYHOCTBIO CYJUTh 00 UX COCTaBE, HO U MPOCJIEANUTh U3MEHEHHE cocTaBa (ppakiuil Ipu
JNBYKPAaTHOW pa3rOHKE.

JIpoOHYIO MEeperoHKy MPOU3BOIAT M3 KOJIOBI eMKkocThio 75-100 M1 ¢ oTBOAHOM
TpyOKOMl W TNPUCOCTUHEHHBIM K HEH BOJSHBIM XOJOJUIBHUKOM. B TOpio koiObl
BCTaBIIAIOT TepMoMeTp. Jlo Havama MEperoHKu TOTOBAT IHECTh CYXHX KOJIO-
IpUEeMHUKOB, TpoHnyMepoBanHbix Tak: I, la, Il, 11, IV, IVa. Onpenensitot u 3anuceiBator
MacCy Ka)Ja0ro MpUeMHHUKA.

[Tomemiaror B meperoHnyto kosdy 25 r (22,5 mur) ucXoaHOU cMmecH (Tak, 4TOObI
OHa He Monajia B OTBOAHYIO TPYOKY) U KUIIATUIIbHBIN KaMeIlIeK, OCJIE Yer0 BCTABIIAIOT
TepmomeTp. [loAcTaBisitoT B KauecTBE MpUEMHUKA KOOy | M HAaUMHAIOT OCTOPOKHO
HarpeBaTh KOJIOy MaJleHbKUM IJIAMEHEM TOPEJIKH (IJICKTPOILIUTKOM ).

[locnenoBarenbHO MEHSISI MPUEMHHMKH, COOMpPAOT TpHU (pakIMM, KUISIIUE B
CJIEIYIOILIUX, IPUMEPHO PABHBIX, TEMIIEPATYPHBIX MHTEpBAJIaX:
| — o 95°C, Il — ot 95 mo 110°C, Il — ot 110 go 125°C. Koraa TemmepaTtypa mapoB
nocturHer 125°C, mpekpamiaroT NeperoHKy, JalT KojI0e HEMHOTO OCTHITh M OCTaTOK
KUAKOCTH mepenuBaroT B Kooy 1V (ot 125 o 139°C).

Ha kaxpoil kojibe OTMEYAalOT YpOBEHb KHUIKOCTH, IOCJIE YEro B3BEUIMBAIOT
KOJIOBI M 3aIHUCHIBAIOT MACCY KKJI0M (paKiuu.

OmneiT 3. Onpenesienne TeMneparypsl Kunenust mo meroaxy CusosiodoBa

(Crtoco0 ucmonb3yeTcst 111 MUKPOCKOITMYECKUX KOJTMYECTB BEIIECTB)

O6opynoBanue: TpUOOpP ISl ONpPENEICHUS TEMIEepaTypbl IUIABJICHUS C
TEPMOMETPOM, IIUPOKUN Kanwuisip (auHa 4-5 cM, nuameTp 3-4 MM), TOHKAM KauJuisip
(mmnaa 7-10 cm, mmametp 0,2-0,5 Mm).



TemmepaTypy KHNEHHs Majloro KOJMYECTBA BEIIECTBA
(0,2-1 M) ymo6HO ompeaensats mo Meroxy CuosobOosa. Jlis
ATOTO HCMOJB3YIOT TPHOOP I OMpeAeNieHUs TeMIIepaTyphl

naBiieHus (puc.3).

Xoo pabompwi:

B mmpoxuil kanwsuisip, 3amasHHbIA C OJIHOTO KOHIA,
NOMENIAIOT HECKOJBKO Kallellb KUJIKOCTH U B HErO BCTABIIAIOT |
V3KUM KallWUISIp, 3amasHHbld ¢ BepxHero koHua. [lupokuii ( '
KalWUIAP NPUKPEIUISIIOT K TEPMOMETPY PE3MHOBBIM KOJIEUKOM &

Puc.4. MNpy .
onpeaeneHus Temneparypbl
KnneHua no CMBono6osy

(puc.4). TepmomeTp C KanwuiIpoM

MOMEIIAI0T B TpubOp st ompemeneHus —1C-3. Mpubop ans

onpezaeneHus

Temnepatypbl
Mepnaenno narpesaror npu6op. Ilpu  rasnemms

5TOM M3 TOHKOIO KalMUIApa HAYMHAIOT

BBIACIIATHCA IIY3BIPBKH BO3YyXaA. KOFI[a BBIACIICHHUC ITY3bIPHKOB

TEMIIEPATYPHI TUIaBICHUS.

CTaHOBUTCS OBICTPBIM, HarpeBaHue mpekpamarT. OueHb BaKHO
He 1meperpeBaTh mpubop, ocobenno 3a 10-15°C  nmo
TEMIIEPATypPbl KATICHUS BEIIECTBA.

HabGmonaror 3a  oxylaaaromencs KUIKOCTBIO |
OTMEYaloT  TEeMIEpaTypy, HOpU  KOTOPOM  IPOUCXOIUT
BHE3AIIHOE IIPEKpAlICHUE BBIJEJICHUS ITIy3bIpbKOB. OJTa
TEMIIEPATypa ABJISETCA TEMIEPATYPON KUIIEHUS.

CpaBHUBAIOT MTOJTYYEHHBIN DKCIEPUMEHTAIbHBIN
pe3yNbTaT C JIUTepaTypHbIMU JaHHBIMH (CIIPaBOYHUK XHUMHUKA,
T.2) u genarT BEIBOJIBL.

OneiT 4. OnpenesieHne MOKa3aTessi NPeJOMIICHUS

O6opynoBaHue:

npuOop g ONpeCNICHUs] TOKa3aTelisd MPeTOMICHUS —

pedpakTomMeTp, IUATWIOBBIA »(Pup, BaTa, CTEKISHHBbIC MAJTOYKU, HCCIETyEMbIS

BCIICCTBA — allCTOH, 3TAHOJI, STWJIalCTaT U 1p.

IToka3zarens MPCIIOMJICHUA OTHOCHUTCIA K YHCIY BCCbMa BaXHBIX (I)I/ISI/I‘-ICCKI/IX

KOHCTAHT, XapaKTCPHLIX IJIA JaHHOI'O BCIICCTBA HWJIM paCTBOPA. Benuuuna ero 3aBUCHUT

oT psina ¢GakTOpPOB: YUCTOTHI BEIIECTBA, TEMIEPATYPHI, IJIUHBI BOJHBI MPOXOISIICTO
CBETa W OT KOHIIEHTpaluu BellecTBa (s pacTBOpoB). Kak mnpaBuiio, 3HayeHuUe

MOKa3aresis MPEJIOMIIEHUSI HAXOIAT MIPH JAJTMHE BOJIHbBI, COOTBETCTBYIOIEH JUTMHE BOJIHBI
XKenTod TuHuU tiaMmeHu HaTpus (D-munus ¢ A=589,3 um). [{ns KUIKUX OpraHuyeCcKuX

BEIIIECTB MOKAa3aTelb MPEJIOMIIEHUS U3MEHAETCS B peAenax ot 1,3 1o 1,8.



OnpeneneHue MokKazaTedsl MPEJOMJIEHHS  OCYLIECTBISIOT C  MOMOIIBIO
pedpakroMeTpoB. B oTeuecTBEHHON MpPAKTUKE LIMPOKO HCIONb3YeTCs pepakToMeTp
NP®-22.

Korzaa jiyd MOHOXpOMAaTHYECKOr0 CBETA MEPEXOJMUT U3 OJHOM Cpeabl B JIPYTYIO,
CKOpOCTh ero wusMmeHsiercs. Ha rpaHune pasznena cpel U3MEHSETCS TakXKe €ero
HarpaBjeHUEe (€cau Jyd MNpPOXOAUT TpaHUIy pas3felia He MEepHEeHIUKYISIPHO).
[TokazaTenb mpesnoMiIeHus: N MpeCTaBisAeT co00 OTHOILIEHHWE CKOPOCTEN CBETa B ABYX
cpenax (0OBIYHO BO3IYX U HCCIEIyeMast KUAKOCTH).

3anuch 3HAUYCHMS MOKA3aTeNs MPEIOMIICHUs COMPOBOXKIAIOT YKa3aHUEM JIJTUHBI
BOJIHBI (ITOACTPOYHBIN MHACKC) U TeMIepaTyphl (HaICTPOYHBIN UHJIEKC), Hanmpumep n2’.
[ToBrimenue Temnepatypsl Ha 1°C, Kak MpaBUiIO, MIPUBOJIUT K YMEHBIICHUIO BEIIMYMHBI
nokaszartens npenomieHus Ha 0,0005 um  HaoOOpPOT. OTUM MPABUIOM MOYKHO
MOJIb30BaTbCAd MpPU HEOOXOJMMOCTH COIOCTABJICHHS PE3yJibTaTa HM3MEpPEHUs CO
CIPaBOYHBIMU JIaHHBIMH, €CIH W3MEPEHUS BBIMOJHEHBI MPHU Pa3HBIX TEMIEpaTypax.
[Toka3zarenb npenomMiIeHus ONpeAEsoT ¢ TOUHOCTHIO 10 0,0001.

Omnpenenenue mnokazaTess MPENIOMIICHUS HPOU3BOAMUTCS Ul UIACHTHUPUKALUU
BEIIECTB (TJIABHBIM 00pa3oM KHUJAKHX), Il YCTAHOBJIEHUS UX YHUCTOTHI, MJIs
omnpeneneHus KOHLUEHTpalUMu pPAcTBOPOB. 3HAUYEHHE I[OKa3aTeias MPeOMIICHUS
UCIIONB3YeTCsl Il  HaXOXJACHHS BEJIMYMHBI MOJIEKYyJsipHOW pedpakuun MRp,

SIBJISIFOLICHCS BAXKHOM XapaKTEPUCTUKOW BEIIECTBA!
n?—-1 M

“n2+2 p
rae M — MOJIeKyJsipHast Macca; p — IUIOTHOCTb.

MR,

Jlureparypa:

1. HekpacoB B.B. PykoBo/cTBO kK MaJloMy NMPaKTUKyMY 10 OPTaHUYECKOM
xumun. — M.: Xumus, 1975. — C. 42-49.

2. T'mtuc C.C., I'maz A.W., Usanos A.B. [IpakTukym 1o oprannueckou
xumuH. — M.: Bercm. mk., 1991. — C. 29-33.

3. PykoBoacTBO K 1a00paTOPHBIM 3aHATHSM 110 OPTaHUYECKON XUMUH:
VYuebnoe nocobue nist By3oB/Ilon pen. H.A.TrokaBkunoit. — M.: JIpoda,
2003. — C. 57-62.

4. TlpakTukyMm 1o oprannyeckoid xumuu. CUHTE3 U UIECHTU(DUKALUS
oprannueckux coenunenuit/Ilon pea. O.d.I'nu3dypra u A.A.IlerpoBa. —

M.: Bercmr. mk., 1989. — C. 28-37.

Ilpumep 2

KapOoHuibHbIe cOeMHEHUS
|. [Tonyuenue

OnbiT 1. O0pa3oBaHue aleTaabaeruia Npu OKUCJIACHUU CIMPTA
Martepuainbl: STUIOBBIN COUPT, OMXpOMAT Kaius (B MOPOILKE).



B mpobupky ¢ oTBogHON TpyOKOH BchimaroT 0,5 r Ouxpomara Kajius, a 3aTeM
OPWIKBAIOT 2 MJI pa30aBIECHHOM CEpHOM KUCIOTHI M 2 MJI CIUPTAa U CMECh BCTPSIXUBAIOT.
Habmonaercst pa3orpeBanue u M3MEHEHUE OKPACKHA CMECH.

3aKperuisiioT NPOOUPKY HAKIOHHO B JIAMKE IITATUBA U MPUCOEIUHSIIOT OTBOIHYIO
TpyOKy, KOHEIl KOTOPOM MOTpYy>KAarOT MOYTH A0 JHA BTOPOM MPOOUPKHU MPUEMHUKA,
cojeprkalied 2 M X0JIOAHOM BoAbL. [[pMEMHHK MOMENAIOT B CTAKaHYMK C XOJOJIHOU
BOZO. OCTOPOKHO HArpeBarOT CMECh IUIAMEHEM TOPEJIKH, PETYIUPYsS PAaBHOMEPHOE
KUIIEHHEe cMmecH, u3beras mnepeOpoca. B Tedenwe 2-3 MHUH 00BEM KHUAKOCTH B
IPUEMHHKE YBEJIMYMBAETCS IOYTH BIBOE, IMOCIE YEro NPEKpaljaloT HAarpeBaHUE WU
pazouparoT mpuodop.

OTroH B mpueMHUKE UMEET PE3KU 3amax areraibiaeruaa. PacTBop MCHOIb3yIOT
JUISL IOCJIEIYIOIIMX OIBITOB.

OmnpiT 2. O0pa3oBaHMe aJIbIerWA0B U3 CIUPTOB MPH OTHIENJIEHUH BOJOPOa
Marepuanbl: STUJIOBBIA CIOUPT, MeAb MeTauinyeckas (B BUIE TOHKOMN
IIPOBOJIOYHOM CETKH).

K o0br4HOI npobupke mogouparoT KOPKOBYIO MPOOKY. 3aTe€M IMOJIOCKY TOHKOM
MEJIHOM CETKH CBOPAYMBAIOT B MJIOTHBIN MUIUHIP AJIUHOU 4-5 ¢M, CBOOOTHO BXOSIIIHMA
B Ty K€ MPOOUPKY, HO 3aOJHAIOIINNA BECh €€ MPOCBET.

[TomemiaroT B cyxyro mpoOUpKy 3 MJI UCCIEAYEMOIo CIUpPTa U 2 MJI BOJbL. 3aTeM
CUJIbHO HAaKaJIMBAalOT CBEPHYTYIO CETKY, JAEp:Ka €€ TUTECJbHBIMU IIMMIAMU B IJIAMECHH
TOpEJIKHU, IPU ITOM MeJlb YepHEET. BhICTPO BKIIABIBAIOT FOPAYYIO CETKY B MPOOUPKY CO
CIIUPTOM W TOTYAC K€ HEIUIOTHO 3aKpbIBalOT MpoOupKy mpobOkoit. Crnupt OypHO
BCKUIMAET, TMOSBJISETCS XAPAKTEPHBIM 3amax ajbJeThaa, a MEeAHAas CETKa CTAaHOBUTCS
APKO-KPacHOM.

Korga OypHoe kumneHue cnupTa MPEeKpaTUTCS, BCTABISIOT MPOOKY IJIOTHEE M
OXJIAXKIAIOT MPOOMPKY B CTaKaHE C XOJOJHOW BOJOW. 3aTeéM BBIHUMAIOT MPOOKY,
MEPENIUBAIOT JKUJIKOCTh B JAPYTYIO MPOOUPKY U JOOABISIOT K HEW MPUMEPHO PaBHBIM
00beM BOJIbI, KOTOPOW MPEABAPUTEIILHO OIOJACKUBAIOT CBEPHYTYIO CETKY B IEPBOM
npoOupKe.

[Tomy4atroT BOJHO-CHMPTOBON pacTBOp aleTalbleruaa (U3 3THUIOBOIO CIHMPTA),
KOTOPBIM JAET BCE XAPAKTEPHBIE ISl aNbAECTUAOB peakunu. IIpumMeHnss takoi pacTBop
JUISL TIOCJIEAYIOIIMX OIBITOB, MOJE3HO B MapajuleNibHbIX Mpodax yOeAUThCs, 4YTO
HUCXOJHBIM COUPT HE JAET ITUX PEAKIUU.

OmneiT 3. O0pa3oBaHue alleTOHA
Marepuainbl: aneraT Kaiabius (0€3BOHBIN, B TOPOIIIKE).



Jlis ostyueHus: 6€3BOIHOTO alleTara Kajablys KpUCTANINYECKYIO COb
(CH3CO0),Ca-2H,0 obe3BoxuBatot HarpeBanuem a0 120-130°C, mocne vero
U3MEJbYaLoT.

OnblIT cieayeT NPOBOAUTH B BBHITHAKHOM MIKaQy!

B 1npobupky nomemarT 4-5T CcyxXxoro amerara Kajablus, HNPUCOECIUHSIOT
OTBOJIHYIO TPYOKY M YKPEIUISIOT NPOOUPKY B JIANKE MITATUBA MOYTH TOPU30HTAJIBHO
TaK, 4TOOBl JHO MPOOUPKH OBUIO HECKOJIBKO BBINIE, YeM €€ oTBepcTue. Jlerkum
IOCTYKMBAaHUEM JOCTUTalOT 00pa30BaHUsl KaHaja HaJ CJIOEM COJIM B IPOOHpPKE.
OTBO/IHYIO TPYOKY MOTPYKarOT MOYTH A0 JHA B IPOOUPKY-NIPUEMHHK € 2 MJI XOJIOIHOM
BO/JIbI, IOMEIIEHHYIO B CTAKAHYMK C BOJOM.

[IpoOupky ¢ ameratoM KajlblUsg HArpeBalOT IUIAMEHEM TOpPEJIKM CHayvaljia
OCTOPO’KHO, 3aT€M CHJIbHEE M, HAKOHEL, 0 KpPacHOIO KaJIeHHs; COJIb NPU 3TOM
JaCTUYHO 0OyTIMBaeTcs U uepHeeT. JleTyune mpoayKThl Pa3iokKeHHsI COM MEPEXOAT B
OPUEMHUK M TEPBOHAYAJIBHBIA O0BEM JKUIKOCTHM B HEM YBEJIWYUBACTCS HPUMEPHO
BJIBOE, ITOCJIE YETO MPEKPAIAIOT HarpeBaHUE U cpa3y ke pa3OuparoT npudop.

OTron umeeT pe3Kuil 3amax, KeJITyr0 OKpacKy M JaeT Il alleTOHA XapaKTepHYIO
MOJO(POPMHYIO peaklnto (CM. onbIThl). Eclii OTTOH MyTHBIN (OT YaCTHYEK CMOJMCTBIX
npumecei), To QUIBTPYIOT Yepe3 MaJeHbKUM CKIaayaThlii GUiIbTp, MPEABAPUTEILHO
CMOYEHHEIN BOJOM.

[locne mMOMHOrO OCTBHIBAaHUS PEAKIIMOHHOM NPOOUPKU K €€ COAEPKUMOMY
n00aBiIArOT 2-3 M1 pa30aBICHHOW COJSHOW KHCIOTHL. HabmromaeTcs oOWiIbHOE
BbeIieneHue okcuaa yraepoaa (I1). Ilpu nogkuciaeHnn MCXOQHOTO aneTara Kajablus ras
HE BBIJEISIETCS.

Il. CBoiicTBa

OmneiT 4. IlosryyeHne okcMMa aleToHa
Marepuanel: aneTtoH (YKUCTHIM), TUIPOKCUJIAMHHA THUIPOXJOPHUI, KapOOHAT
HaTpus (0€3BOIHBIN, B TIOPOIIIKE).

B mmpokyro npoOupky HaimMBalOT 7 MJI BOJALI M PACTBOPAIOT B HEH 2T
COJISTHOKHCJIOTO THApPOKCHWIaMuHa U 1,5 T O€3BOJHOM COJbI, MPU ITOM BBIJCISAETCA
MHOI0 yIJIEKHCTIOro ra3a. IloiaydeHHBIM pacTBOp XOPOIIO OXJIAXKIAIOT (JIydile B
JIeJITHOM BOJIC) U MPU BCTPSXUBAHUM J00ABISIIOT K HeMy 1,5 mu anerona. Habmromaercs
pa3orpeBaHre CMECH U CHOBa OOWMJIBHOE BBIJICJICHHE IMY3BIPHKOB YIJIEKHUCIIOTO Ta3a;
OJTHOBPEMEHHO W3 PacTBOpa BHIMAJAIOT JIETKHWE Oeble KPUCTaUThl OKCHMMa alrleTOHa,
MMEIOIIHE CBOe0Opa3Hbie 3amax. CMeCh OXJIaXK/IAI0T €IIe HECKOJIBKO MUHYT, TIOCIIC YETO
OTCacChlBAlOT M OTXKUMAIOT KpPHUCTAUII B MAaJICHbKOM BOPOHKE C BKJIAJbBIIIEM,
NPOMBIBAIOT HMX 2-3 KalUIIMKA XOJOJHOTO COUPTA W CYWIAT MEXIy JUCTaMu
GuabTpOBaATLHOMN OyMaru.

OneiT 5. B3anmoaeiicTBHe alleTOHA € CyJab(pUTOM HATPUA



Marepuansl: aneroH (YUCTHIN), Cyab@UT HaTpusi (CyXoe BEIIECTBO), CEpHas
kuciora (0,1-0,2 H), pactBop deHondraneuna.

0,1 r TBepmoro cynbhuTa HaATPUSI PACTBOPUTH B MUHIMAIBHOM KOJIMYECTBE BOJIBI
U 100aBuTh | Karuio pacTBopa GpeHoapTantenHa; eciau NOSBIAETCS PO30Basi OKpacka, TO
€€ YHUYTOXKAIOT, OCTOPOKHO JO00aBJsIsi HECKOJBKO Kamenb (0e3 W30BITKA)
pa30aBICHHON KUCIIOTHI.

B npyryro mnpobupky momemaroT | mim Boael W | Karumo  pacTBopa
denondranenna. 3ateM BHOCAT B 00e npoOupku 1o 1-2 xamau anerona. MiHTeHcuBHOE
TIOKpAaCHEHUE KHUJIKOCTH, T.€. MOSBICHUE THIPOKCUIHLHBIX HOHOB, HAOIIOIAETCS JIUIIH B
CMECH, CoJIepKaIlel CyIb(UT HATPHS.

OmnpiT 6. B3anMopeiicTBue 0eH30iiHOr0 ajbJeruaa co IeJ04Ybl0 (peakuus
Kannunnapo-Tuiienko)

Matepuanbl: O€H30MHBIN albAEru/l, TUAPOKCU Kajdus (CBEXKENPUTOTOBICHHBIN
10%-HbI# CIUPTOBON PACTBOP), AUXPOMAT KaJIHsI B IIOPOIIIKE.

JUIsLT TIpUTOTOBJIEHUS CHOUPTOBOIO PAacTBOpa IIEJIOYM CMEMIMBAKOT | M
KOHLIEHTPUPOBAHHOTO PAacTBOpAa THAPOKCHIA Kajmusi ¢ 4 MJI 3TUIOBOrO CHOHMpTa
(pextudukara).

A. K 1 mn Oenzanpaeruja J0OABISIIOT MPU BCTPAXMBAHUM S5 MII CHUPTOBOIO
pactBopa menoun. CMech pazorpeBaercsi W OBICTPO 3aTBepAEBacT (BbLIEIAETCA
00JIbI1I0E KOJMYECTBO KPUCTAIUIOB OeH30MHOKMCTIOTO Kanus). Kpucramisl oTcacsiBatoT
B BOPOHKE CO CTEKJISHHBIM BKJIQJBIIIEM, OTXHUMAIOT, MEPEHOCAT B MPOOHUPKY H
npunuBatoT 4-5 mit Boabl. [Ipu BCTpsIXMBaHNUM KPUCTAILIBI IOJTHOCTHIO pacTBopsitoTes. K
pacTtBopy 100aBistOT 1 M pa30aBiICHHON COJSIHOW KHCIOTBI; 00pa3yeTcsi 0CaloK
OEH30ITHOM KUCIIOTHI.

b. ®unbTpar, MoNy4YEeHHBIM MpPU OTAEIECHUU KPUCTAIOB OEH30HHOKHUCIOTO
KaJlis, MEepeNuBalOT B MPOOMPKY M HArpeBalOT Ha KUIMAMIEH BOAAHOM OaHe 10
ucrapeHus 0oJbllIel YacTu cCoupTa.

K wactu ocrtaTka, uMeromero 3amax OCH3WUJIOBOTO CIUPTA, M00aBiAOT 1-2 mi
BOJABI, HEMHOIO JMXpOMaTa Kajus M | MJI KOHLIEHTPUPOBAHHOW CEPHON KHUCIOTHI.
CMech HarpeBalOT M OTMEYAIOT TOSBJICHHE XapaKTEpHOIO 3amaxa HCXOJHOTO
anpaeruga. K ocraBmieiicss yacth OEH3UJIOBOrO CHUPTA OCTOPOXKHO, MO KaruisM,
N00aBIAIOT 2 MJI KOHILIGHTPUPOBAaHHOW CEpHOM KHCIOThI W HArpeBalOT CMECh.
Habmronaetcs xapaktepHoe AJ1s1 0€H3UII0OBOTO CIIUPTA OCMOJICHUE.

I11. KauecTBeHHBIE peaKIuu

Oneir 7. BoccraHoBJieHMe ajibJerHIaMHM COeIUHEHMH cepeOpa (mpoda
ToJsutenca)

Marepuansl: ¢popmanbaeru, anetaibaeru (MoJydeHHbIH B OMbITE 2), pacTBOP
HUTparta cepedpa, pacTBOp aMMHUaKa, pa30aBlIeHHbIN BOJAHBIA PACTBOP LIEIOYH.



[IpeaBapuTebHO TOTOBAT aMMHAYHbIA PacTBOp OKcUaa cepedpa, 100aBmsis K 4-
S MJI pacTBOpa HHUTpara cepeOpa pa30aBICHHBIA BOJHBI aMMHAK MO KaIlisiM [0
PacTBOPEHMS IEPBOHAYAIBHO 00Pa3yIOIIETrocs OcaiKa.

PactBop ampnmermpa HammBaroT (Mo 1 mMil) B JABE MPOOWPKH W TOOABISIIOT B
KaXIYyI0 MPOOUPKY MO 1 MJI CBEKENPUTOTOBICHHOTO aMMHA4YHOTO PACTBOpPAa OKCHA
cepebpa. B omHy m3 mpoOupok mo6aBistoT eme 2-3 Karmm pa30aBIEHHOTO pacTBopa
niesnioun. BeTpsxHyB mpoOUpPKH, CTaBAT UX B IITATUB.

OtmMmeyaroT, B Kakoi nmpoOupke u3MeHeHue Habmomaercs pansiie. Eciu cepedpo
HE BBIJIETISICTCS, TO HATPEBAIOT MPOOUPKH C KUIAKOCTHIO HECKOJIBKO MUHYT Ha BOJSIHOMN
Oaue 10 50-60°C.

YroObl MOTYYUTH OCAJOK cepedpa B BHUAEC 3EPKAIBHOTO CJOS Ha CTEHKax
MpoOWpPKH, TIEpel TPOBEACHUEM OMbITa CIEAYEeT TIIATSIBbHO BBIMBITH MPOOUPKY
TOPSIYUM PACTBOPOM IIETOYH U 3aTEM OIMOJIOCHYTh NTUCTUUIMPOBAHHOM BOJIOH.

ITo oxoH4YaHuU pabOTHI ¢ aMMHAYHBIM PACTBOPOM OKHCH cepebpa HEeoOXOIuMO
Cpa3y K€ BBIMBITH MOCY/y, HAaXOJUBIIYIOCS B paboTe, a 00pa3oBaBLIMECS OCATKU U
HaJIEThl HA CTEHKaX pacTBOPUTH B Pa30aBICHHOM a30THON KHUCIIOTE.

OmnpiT 8. BoccTanoB/eHMe ajibAeruiaMu coeJHHEeHUIT IBYXBAJEHTHOH MeH
Marepuansl: GpopManbaeru, aeTaibaeru]l (MOJy4YeHHbId B OMbITE 2), CyJlbdar
meu (1), pa30aBieHHbBIN BOAHBIA PACTBOP IIEJIOYH.

K 1 mu uccnenyemoro anpaeruna no6asisiroT 0,5 Mi1 pa3daBIeHHOTO pacTBOpa
MIeJIOYM W 3aTeM 10 KaIulIM pacTBOp CyjibdaTa MeAu JO 00pa3oBaHUS OcCajKa.
[TorydeHHY 0 CMECh HarpeBaroOT JI0 Hadalla KUICHHSI, TP STOM OCaJI0K U3MEHSET CBOIO
OKpAacKy.

Omnpit 9. Peakuus anbaernioB ¢ peakTuBoM deiuHra
Marepuansl: ¢popmanbaeru, anetaibaeru (MoJyd4eHHbIH B OMbITE 2), pacTBOP
cynbdara menu(ll), menoyHoit pacTBOp cEerHETOBOM COJIH.

Anbpaerupl  KUPHOIO pPsiAa BOCCTAHABIMBAIOT JBYXBAJICHTHYIO MEIb B
OJIHOBAJICHTHYI0. B KauecTBe peakTHBa, COJIEpKAIIEro HWOHBI MEIH, INPUMEHSIOT
peaktuB @Denunra. PeaktuB @enuHra roToBSAT MepeA YyNOTPEOJECHUEM, CMEIIUBas
pacTBOp cyib(hara MEAU U LIEIOYHOM pacTBOP CETHETOBOW CONM (KaJlMEBO-HATpUEBas
COJIb BUHHOW KHUCJIOTHI).

B npobupke roroBar peaktuB denunra, ciaubas Mo 1 M UCXOAHBIX PacTBOPOB
(pactBOp cynb(hara MeAM W MIETOYHOM PAcTBOpP CETHETOBOW COJIM), U MPHOABISIOT
HECKOJIBKO KalleJlb pacTBOpa MCCIEAYEMOIO BEIIECTBA. BEPXHIOK 4acTh COAEPKUMOTO
NpOOMPKH HAarpeBalOT B IUIAMEHU TOpENIKM /0 Hayaja KWUIEeHUS U HaOII0AaroT
nosiBiieHue ocajaka okcuaa meau (1).

[TapanyiensHO MPOBOAST PEAKIMIO C OEH3aIbIAETHIOM, OTMEUYAIOT OTIMYUS OT
anu(paTUIECKUX AJIbJIETHUIOB.



Onbit 10. Peakuusi anbaeruioB ¢ (PyKCHHCEPHUCTOM KHCJIOTOM (peakuusi
Hludda)

Marepuanel: aneTroH, auetaubiaeru]; (MoJydeHHbIH B omblTax 1, 2),
dbopmanbaerua, pacTBOp GyKCHHCEPHUCTON KHUCTIOTHI.

DYKCUHCEPHUCTYIO KUCIIOTY TOTOBAT, Iporyckas okcua cepsl (1V) uepes 0,1%-
HBIM pacTBOp PyKCHHA A0 00ECIIBEUMBAHUS.

K 1 ma mpo3pauHoro OecUBETHOrO pacTBopa (PYKCMHCEPHUCTOM KHUCIOTHI
N00aBIIAIOT HECKOJIBKO Kallelb BOJHOTO pacTBOpa HCCIEAyeMOro anbaeruaa. Yepes
HEKOTOpOE BpeMs MOSBISIETCA OKpacka, OTMEYAlOT €€ OTTEHOK. 3aTeéM B MpOOUpKY
no6apisroT 0,5 MU KOHIIGHTPUPOBAHHOW COJNSTHOW (MM pa30aBICHHOW CEpPHOM)
KHCJIOTHI U CHOBA OTMEYAIOT M3MEHECHUS OKPACKH — cpa3y wiu yepe3 5-10 MunyT.

OneiT 11. O0pa3zoBanue itonogopma U3 aabAerui0B U KETOHOB
Marepuainbl: aleToH, aleTaibaeru]l (MoTy4eHHbIN B onbiTax 1, 2), pacTBop oaa
B MOUJE KaJIUsl, paCTBOP TUAPOKCUA HATPUSI.

[Tonyyenue Homodopma BO3MOXKHO M3 albJETHIOB M KETOHOB, B MOJIEKYJaX
KoTOpbIX coaepxkutcs rpymma CH3—CO—. BeaeacTBue HUYTOXKHOW PaCTBOPHMOCTH
Honoopma B BOJE 3Ta peakiMsi OYEHb YYBCTBUTEIbHA W MO3BOJSET, HAIpUMED,
0OHapyX)uTh conepxkanue B Bojae 0,04% areroHa.

Ota peakiusi B KIMHUYECKUX JabopaTopusix HasbiBaeTcs npoboi JlubGena wu
NPUMEHSIETCS ISl OTKPBITHS all€TOHA B MOYE.

BmecTo pacTBOpOB anbJEruioB U alleTOHA, MOJYYEHHBIX B MPEIbIAYIINX ONbITAX,
MOKHO MMPUMEHATH PACTBOPHI 1-2 Karesb YUCTHIX BEIIECTB - all€TOHA, alleTalIbJETHIa, a
Takke popmanuHa - B 1-2 M1 BOJIBI.

B npoOupky nomemaroT 1 kamito pacTBopa Hoaa B WoAUAE Kalus U J0OaBIISIOT
noutd 10 obOeciBeunBanug 1o KarisiMm 10%-HbIi pacTBOp THapokcuaa Hatpus. K
00eCIBEYEHHOMY pacTBOpY [00aBisitoT 1 Kamio KapOOHMJIBHOTO coeluHeHus. B
HEKOTOPBIX pPAcTBOpax HEMEIJIEHHO W 0e3 HarpeBaHus (WM OT TEIUJIOTHI PYK)
o0pa3yeTcst TMMOHHO-XKENThIN 0CaIoK HoAo(opMa ¢ XapaKTepHBIM 3aMaxOM.

OnepiT 12. Peakuus anbAerui0B 1 KETOHOB C HUTPONIPYCCHIOM HATPUS
Marepuainbl: aleToH, aleTalbIeTu, BOAHBIA PACTBOP HUTPOIPYCCUIA HATPUS,
pacTBOp TMAPOKCUIA HATPUS, JIeAsiHAs YKCYCHAsI KUCIIOTA.

Peakmust HocuT Ha3BaHue MPOOBI Jlerans v MPUMEHSICTCS B KIIMHUYSCKUX
nabopaTopusx HapsAy ¢ Hom0hOpMHOI TPoOOH A OTKPBITUS allETOHA B MOYE.

B npucyrcrBun Hutponpyccuaa Hatpus Naz[Fe(CN)sNO] anbaeruast u KETOHBI,
coJiepKalye B MOJIGKYJIC aKTHBHYIO METHJCHOBYIO TpPYIIy, JIalOT COCAUHCHHS,
OKpAaIlICHHBIE YaIlle BCETO B KPACHO-(HOJCTOBBIH IIBET.



B npoOupky HanmBaroT 1 M BOJbI U 2-3 KaIjlu UCCIEAYyEeMOro BEIECTBa, 3aTeM
n00aBiA0T 1 M 5%-HOTO BOJHOTO pacTBOpa HUTPOIPYCCHJIa HATPUS M HECKOJIBKO
kanenb 30%-HOoro pacTBopa TMAPOKCUIA HaTpus. Yepes3 HeNnpoI0oKUTETLHOE BpeMs,
Mocjie BO3HUKHOBEHHS JIETKOTO OKpallMBaHHs, O00aBIAOT 1-2 Kamm JeasHon
YKCYCHOM KucnoTbl. KpacHas WM CHHSSL OKpacka YKa3blBA€T HA IPUCYTCTBUE
METUJIKETOHA WM AJIbJETH/IA.

Jluteparypa:

1. HekpacoB B.B. PykoBoACTBO K MaJIOMy MPAaKTUKYMy IO OPTaHUYECKONH XUMHHU. -
M.: Xumus, 1975. - C.108-123.

2. Ilpaktukym no opranudeckoil Xxumuu. CUHTE3 U UACHTUPUKALUSI OPTaHUYECKUX
coequnenwuii / [Toxa. pex. O.®.I'ma30ypra. - M.: Beicir. mik., 1989. — C.258-261.

3. PykoBoACTBO K JIaOOpAaTOPHBIM 3aHATHSAM 10 opraHuueckoi xumuu / [Tox per.
H.A.TrokaBkunoii. — M.: [Ipoda, 2003. — C.268-272.



6.

IIpunoxenue 2

OueHouyHbIe MaTepHuAaJIbl 1151 POBeeHUs TeKyIeil M MPOMEeKYTOYHOM aTTecTaAlun

Texymii KOHTPOJIb YCIIEBAEMOCTH

4 cemecTp
1 moayab

KonrpouabHasi padora Nel
«HomeHnkiaTypa ¥ H3o0Mepusi OpraHu4ecKuX CoeAHHEeHUn»
Ilpumep

Hamummure cTpykTypHbIe (OPMYIBI CIEIYIONIUX COSTUHEHUN M HA30BUTE HMX TIO
palrOHAIbHOM HOMEHKJIAType:

a) 4-0yTHIT-4-N30TPONUIT e TeH-2-UH-D;

6) 3,4-mumeTn-5-heHnamneHTeH-1.

Hanumure ctpykTypHble GOpMYIbl CIEAYIONUX COSIUHEHUNW M HA30BUTE HMX TIO
nomenkiatype lUPAC:

a) U30IPONMIIHEONICHTUII-Mpem-TIeHTUIIMETaH;

6) 6Mop-0yTUIIHEONIEH TUIIITUIINICHMETaH.

HazoBute COCIUHCHU:

CH, H, 0
8) CICH;-CHBr—C—OH &) CHyCH=C—CH-C_
CH, CH-CH, H

CH,

a) Ins coenunenust a u3 3agaHus 3 cocraBbTe (HOPMYJIbl SHAHTHOMEPOB, HA30BUTE
ux 1o R,S-HoMeHKkIaType.
0) s coenuHeHus 6 U3 3aaHusl 3 cocTaBbTe (DOPMYIIBI TPEX CTPYKTYPHBIX
M30MepoB, Ha30BUTE ux 1o HomeHkiarype lUPAC.
B) HazoBuTte coenHeHne ¢ y4eToM ero KOH(QUrypauuu:
CHC  CHAH,
c=cC

/ \
HOH,C CH,

KakoBo BnMsHME 3aMECTUTENEN HaA paCIpelesICeHUE SJIEKTPOHHOW IUIOTHOCTH B
YIJIEBOJIOPOAHOM PaguKaje CAEAYIOUUX COEINHEHUI:

a) HC=C—CH=CH-NH, 6) CH;CH:CH—CHZ—C/\/
H
[Tokaxxnute cMENIeHUE AIEKTPOHHOM TNIOTHOCTH C HOMOIIBIO CTPENOK.
B conpspkeHHBIX cHCTeMax MOKaXKUTE paclpeelIeHUe SJIEKTPOHHOW IIOTHOCTH
HAa0OpPOM PE30HAHCHBIX CTPYKTYD.
OueHnTe XapakTep 3aMeCTUTENS (3JIEKTPOHOIOHOP, FIEKTPOHO-AKIIETITOP)

Pacnonoxure JaCTUIbI B TOPAAKEC YMCHBIICHHUA UX CTaOMJILHOCTH:



<C:>>—CH2—6H2 CH; CH—CH; CH, <C:>>—6H—CHZ—CH3

JlaitTe 0OBSICHEHUS.

3amaHus I KOHTPOJIS 10 TeMe
«IlosryyeHue ¥ CBOMCTBA AJIKAHOB, JIKEHOB, AJIKAaIMEHOB, AJTKHHOB)»
Ilpumep

1. TlomyuuTe aqKeHBI U3 CICAYIONIUX COSAMHCHUN:
a) 2-6pomOyTaH
0) OyTuH-2
B) 2-MeTui-1-3tunmnponmwicyiabdar
r) 2,5-TUMEeTHUIIHKIOT €KCAHO
Harmmmmte ypaBHEHHs peaKIii M YKOKUTE UX YCIOBUSI.

2. Hammmmre ypaBHEHUS peakIuii yKa3aHHBIX HIDKE IMPOIIECCOB IS 2-METHIIPOTICHA:
a) OKHMCJICHHE KHCJIBIM PAaCTBOPOM TIEpMaHTaHATa KaJIHSI
0) XJIOpUpOBAHKUE B BOJTHOM PacTBOPE
B) SIIOKCUUPOBAHHE
r) ruapodpoMupoBanue B HenossipHoM pactBoputeiie (CCly)
1) B3aUMOJICHCTBUE C OPOMCYKIIMHUMHIOM
€) O30HUPOBAHUE U JaJIbHEHIIIee BOCCTAHOBUTEIBHOE PACIICIUICHHUE TTPOIYKTa
030HUPOBAHUS
) TIOJTMMEPHU3aIUs
3) rTUApaTanus
VYKaxkute ycIOBUsI pEaKIHii, Iie 3T0 HE0OX0IMMO, U HA30BUTE MPOIYKTHI.

3. Coemmnenne CsHip mpu KaTalIUTUYECKOM THIPUPOBAHUHM 00paszyeT 2-MEeTHIOYyTaH.
Ecniu ke Ha UCXOOHOE COEAVMHEHWE MOACHCTBOBATH OpOMOBOJIOPOAOM B
IIPUCYTCTBUM IEPEKUCH U 3aTEM IOJTYYECHHBIM MPOAYKT HArPeETh C METAIUIUNYECKUM
HaTpueMm, To oOpazyercs 2,7-muMeTusnokTaH. Omnpenenute CTPOEHUE COCTUHECHUS
CsHi1o m HanmmmTe yKa3aHHbBIE PEAKIIVY.

4. Hamummre MeXaHU3M peakIuu SIKTPOPUIHLHOTO TMPUCOSAMHEHHs Opoma K 2-
METUII0yTeHY-2.

5. Peakium  M.U. KonosamoBa, M.I". Kyuepora, C.B.JlebeneBa, M.JI. JIbBOBa,
E.E. Barnepa, A.M. 3aiinieBa, A.E. ®aBopckoro v jAp. B XMMHU YTJEBOJAOPOJIOB.
Poab pyccKUX XMMUKOB B Pa3BUTHUU OPTAaHUYECKON XUMUH.

Moayasb 1, py0eskHbIi KOHTPOJIb
Ilpumep

YACTD A. TecToBrle 3aJ1aHUS ¢ BLIOOPOM OJIHOTO IMTPABUILHOTO OTBETA




IIpu evinonnenuu 3a0anuti 5moti yacmu 8 danke omeaemos Nel noo Homepom
gvinonnsemoco Bamwu 3aoanus (A1-A8) nocmasome yugpy, komopas coomeemcmeayem
HOMepYy 8bIOPAHHO20 8AMU OMBEMA.

Al. Coennnenue CH,
Ha3bIBAETCS CHy CH-CH-CH=CH-CH,
1) 3-metun-2-stunrexcen-4 CHs
2) 3,4-1UMETHIITCITEH-5
3) 4,5-mumMeTunrenTeH-2
4) 4-mMeTna-5-3TUITreKCeH-2

A2. IIpouecc ®@umepa-Tporina oTpaxxkaeT cxema
1) nC + (net)H, DM ¢y

2) nCO + (2n+1)H, —XC > C H, , + nH,0

Pd

3) CnHZn + HZ p, to

CnH2n+2

r,0

C 3
4) CnH2n+2 CnHZn + HZ

A3. JlekapOOKCHIIMPOBaHUEM 3-METUIIOyTaHOATa HATPHSI MOXKHO MOJTYYHUTh
1) 2-meTunOyTaH
2) 2-MEeTHUJINPOIICH
3) 2,5-gumeTnnrekcan
4) 2-MeTHIIpOoTaH

A4. Coennnenusamu X; 1 X, B CXEME NPEBPALICHUN

CHyC=CH, +HBr + Na
> X > X
C|:H3 H,0, 1 2

ABJISIIOTCSI COOTBETCTBEHHO

1) 2-6pom-2-MeTHINPOIIaH ¥ OKTaH

2) 1-0poM -2-MeTHIINPOIIaH u 2,5-TMMETHITeKCaH

3) 2-0poM-2-meTrimpornaH u 2,2,3,3-reTpaMeTHIOyTaH
4) 1-6poM-2-MeTHIIIIPOTIaH U OKTaH

AS5. CoennnenusiMu X1 1 X, B CXEME IPEBPALICHUN
CHyCH-CH;CH, _ +Br, _ - KoH

CH, hv 1 C,H,OH

Xz

ABIISIIOTCSI COOTBETCTBEHHO

1) 2-6pom-2-meTusa0yTaH u 2-MeTHI0yTeH-1
2) 2-0poM -2-MeTWI0yTaH U 2-METWIOYTEH-2
3) 1-6pom-2-MeTriOyTaH U 2-MeTuIoyTeH-1
4) 2-6poM-3-MeTHIIOYTaH U 2-METHIOYTCH-2

A6. Hanbomnee BepOATHBIM UHTEPMEAUATOM B PEAKLUU 3NEKTPOPUIBHOTO
IpUCOEIMHEHN OPOMOBOAOPOIA K 2-MeTUI0yTeHY-1 sBiseTcs



1) CHy CH-CH-CH,
ch
2) CHyC—CHyCH,
CH,
3) CH;CIZ—CHZ—CH_,’
CH,
4) CHy CH-CH-CH,
CH,
A7. B pe3ynbrare 030HHPOBaHHS ITEHTaAMEHA-1,3 ¥ MOCIEaYIOIIEro
BOCCTAHOBUTCIBHOI'O PpACIICIIIICHUA O30HN A O6p3.3YIOTC$[
1) YKCYCHBIN ajbJeru/l, YIIIEKUCIIbII ra3 U TIIHOKCalb
2) YKCYCHaA KHUCJIOTA, IIaBCJICBAsA KUCJIOTA U MypaBbHHAsA KHCJIOTA
3) 9TaHaJlb, ME€TaHAJIb U OTaHJIHaJIb

4) oxcup yraepoxa (1V), sTanans u 3TaHIUab

A8. Hanbonee BEpOATHBIM IPOTYKTOM JIEKTPO(UIBLHOTO THAPOOPOMUPOBAHHUS
nzonpena npu t=+80°C sBusieTcs
1) 3-6pom-2-meTnnOyTeH-1
2) 4-6pom-3-metunOyTeH-1
3) 1-6poM-2-MeTHIOyTEH-2
4) 1-6pom-3-MeTHIOYTCH-2
YACTD B. 3aganus ¢ KpaTKUM OTBETOM

B 3a0anusix BI-B2 na ycmanoenenue coomeemcmaus 3anuuiume 6 maoiauyy 6yKkevl
8vlOpannbix Bamu omeemos, a 3amem NOIYUUSULYIOCS NOCIE008AMENbHOCHb OYKE

nepenecume 8 oaank omeemos Nel. (bykevl 6 omeeme Mo2ym noemopsamuscsi)

B1. YcranoBuTe cOOTBETCTBUE MEXIY MPEBPAIICHUEM U €70 MEXAHU3MOM.

[MPEBPAIIIEHUE MEXAHW3M
1) CHyCH=CH, + Cl, ——— A) A
500°C E
2) CHyCH=CH, + Cl, ——— E) AN
3) CHyCH=CH, + H5 —°2R o B) Ar
HZOZ
4) CHy CH=CH, + HBr ——*— I') Se
J) Sn
E) Sk
B2. YcTaHoBuTE COOTBETCTBHE MEKY MPOIIECCOM M €ro Hanbosiee BEpPOSTHBIM
MIPOIYKTOM.
IMPOLECC [MPOAYKT
1) cBoOGOIHOpAIMKAIBHOE OPOMHUPOBAHUE MTPOIIAHA A) 2-6pommnporieH
2) cBOOOAHOpAAUKATIEHOE THIPOOPOMUPOBAHHE MPOTICHA b) 1,2-nubpommpormnan
3) cBoOOAHOpAIMKATIEHOE OpOMUpPOBAaHUE TPOIIEHA B) 1-6pomnponen
4) snexTpoduIbHOE THIPOOPOMUPOBAHHE MTPONICHA I') 3-6pommponen

J1) 1-6pommiponan
E) 2-6pommnponan

YACTD C. 3amanus ¢ pa3BEpHYTHIM OTBETOM




s 3anucu omeemos K 3a0anuio Smotl Yacmu Ucnoasv3ylime 61ank omeemog Ne2.

Sanuwume cuavana Homep 3a0aﬂuﬂ, a amem noJjiHoe peulerue. Omeemul
3anucwviealime 4emKo I/lp61360p1lu60.

Cl. HanummTe MeXaHU3M peaKIMK aJUTUIBHOTO XJIOPUPOBaHMs OyTeHa-2.



1.

2.

3.

4.

KonTposabnas padora Ne2
«XUMHYeCKHEe CBOMCTBA ATU(PATHYECKUX YIIEBOAOPOA0B»
Ilpumep
[TonyunTe akeHbl U3 CAEAYIOMIMNX COSAMHEHUI:
a) 2-MeTWINEHTaHOJI-3
0) 2-meTunOyTan
B) 2,3-nubpomOyTaH
Hanummre ypaBHEHHs peakIuil U YKa)KUTE UX YCIOBUSL.
Hanummre ypaBHEHUS peakinii yKa3aHHbBIX HUKE MPOLIECCOB s 2-MeTUI0yTeHa-2:
a) rujpaTanus
0) rupoOpoMupOBaHUE B IPUCYTCTBUH MEPOKCH A BOJIOPOAA
B) TUIIOTaJIOT€HUPOBAHKE
r) xjopupoBanue B razoboit paze (T=500°C)
1) OKHCJICHUE HEUTpaAIbHBIM BOJHBIM PACTBOPOM I€pMaHraHaTa Kajaus Ipu
temmneparype 0°C
€) O30HHPOBAHUE U JAJBHENIIEE BOCCTAHOBUTENIBHOE PACILEINIEHNE TPOYKTa
O30HUPOBAHHUS
) THIpOXJIoprpoBaHue B HenoyisspHoM pacTBoputeie (CCly)
3) OKHUCIIEHUE KHUCIIBIM pacTBOPOM IIEpMaHraHaTa Kajus Py HarpeBaHUU.
VYKaxkuTe yCcIOBHsI pEaKIHii, Ii€ 3T0 HEOOX0IMMO, U HA30BUTE MPOIAYKTHI.
Hanummre ypaBHEHUS peakuui CIEAYIONUX IPEBPALICHUN:
a) nponuu-1+ 2Br, ——
6) 6ytun-2 + H,0 N9 &
B) GyTur-1 + NaNH, — 2 »
r) atmH + Ag(NH,),OH L
a) 6ytuh-1+ HBr ROOR

e) NeHTuH-2 + H, —Pt »
CI-CH,-CH=CH,

X) nponuH + CH, Mgl

3) nponuH + C,Hgli ——»

n) 6yreH-1-uH-3 + 1monb Br, — >
KOH

k) nponuH + C,H,OH T50°C. 7

[IpuBenuTe mnpuUMepbl peakluil, HA3BaHHBIX HWMEHAMU PYCCKHUX XHWMHKOB-
OpPraHHKOB.



KonTposabnas padora Ne3
«XUMHYeCKHEe CBOMCTBA apOMATHYECKUX YIJIEBOAOPOA0B»
Ilpumep
1. HazoBure coeMHEHMUS:
Br

CH,
Hs
a) HO,S 6) CH,-C=C-CH B) H5C2@NH2
Br CHs
CH, HO CH,
OO 200 QT
NO,

2. OCYHIGCTBI/ITG IIpCBpalICHU:. HazoBute BCe COCOIMHCHU. Ykaxure YCIIOBHA

peaKI_[I/Iﬁ 1 UX THUIIBI.
+ BrCH,CH,CH, +S0, _ +HNO,, 11%
> A —

a) CgHsBr *Na b 1209
1)+0, +Cl,
6) ?‘m CeHSCH3T> ? —> C¢H,CH,CH; — C,H,COOH

O,N-C¢H,-CH,

3. Pacnonoxkure cnemyroomme COCIWHEHHUS B TOpsJIKEe YyObIBaHUSA  JIETKOCTH
OpOMUPOBaHMUS:
a) OpombeH30i1; 0) aHWIIUH; B) O€H30J1; T) HUTPOOEH30J; /1) TOJIYOJI;
¢) OeH30iTHasI KUCIIOTA.
Hanummwure ypaBHenus peakiuid. Jlaiite oobsicHenust. J{s O€H30MHON KUCIOTHI
HaMUIIUTE MEXaHU3M pEeaKui OpOMUPOBAHUSI, OOBICHUTE OPUECHTUPYIOIIIEE
NEeNCTBUE KapOOKCUIILHOU TPYIIIIHI.

4. Vcxons u3 rekcaHa, moJyqduTe dTHUI(M-3THIPEHNI )KETOH.

5. YuurtpiBasg  B3aMMHOE  BJIUSHHE  3aMECTUTENed Ha  TEUCHHWE  peaKIuid
AMEKTPOPUILHOTO 3aMeleHusi, a Takke OCOOCHHOCTH CTPOCHHUS MOJIEKYI,
HAIUIIUTE YPAaBHEHUS XUMUYECKUX PEAKITUM:

a) MOHOOPOMHUPOBAHUS N-METHITPUPEHUIIMETAHA;
0) HuTpoBaHUs B-aMHUHOHA(TAINHA;
B) OpOMUPOBaHUS aHTPAIICHA.



KonrpoabHasi padora Ne4
«XuMHUYecKHe CBOICTBA rajioreHNnpou3BOIHbBIX YIJI€BOA0OPOA0B»
Ilpumep
1. Hanummre ypaBHEeHHs peakuuii 2-OpoM-2-MeTUI0yTaHa CcO  CICAYIOIIUMU

peareHTamu:
a) BOJIHBII pacTBOP LLIEJIOYH;
0) STUJIOBBIN CIIUPT;
B) CIUPTOBOM PacTBOP MIEIOYH;
r) MeTaHTHOJ (B mpucyTcTBUU NaOH .4 );
/) HATPHUIA;
€) TUMETHUIaMUH;
) alleTaT HaTpus;
3) ATWJIAT HATPUS B ATAHOJIE, t;
W) HUTPUT cepedpa;
K) metaHo (25°C).
HazoBute oOpa3yromuecs npoaykThl. [1o kakoMy IpOTEKaroT ATH peaKiuu?

2. YKaxure, Kakoe U3 COCAMHEHUN — M300yTHIOPOMUT UITU mpem-O0yTuinopomMu —
JACT OOJBIHMI BBIXO/ MPOAYKTA 3aMEIIECHHUS B YCIOBHIX OMMOJICKYJIIPHON PEaKIiy.
[IpuBenuTe MexaHU3M peaklMM Ha JIIOOOM KOHKpeTHOM mpumepe. Jlaifte
OOBSICHEHUS.

3. Crnenyronue COCIMHECHHS PACIIONOXKUTE B TIOPSIKE YBEIWYEHUS PEAKIIMOHHOMN
CIIOCOOHOCTH B PEAKITUAX HYKICO(PMIBHOTO 3aMEIIECHUS, TPOTEKAIOITUX IO MOHOMO-
aexynsipaomy mexanusmy: a) CH3CHBrCHs; 6) CH;CH,CH3Br; 8) CH,=CH-CH,Br;
1) (CH3)3CBr. JlaiiTe 00bsSCHEHUS.

4. Tlpenckaxkute THaBHBIM TPOIYKT peakmuu 2-OpoMmneHTaHa CcO CHUPTOBBIM

PacTBOPOM IIeJI0UM NMpU HarpeBaHuu. [1o kakoMy MeXaHH3My MPOTEKACT PEaKIIHs?
JlatiTe 0OBsICHCHHS.

MoayJib 2, py0eKHbIH KOHTPOJIb
Ilpumep

YACTD A. TecToBble 3aaaHus C BBIOOPOM OJHOTO IPABUILHOTO OTBETA

Ilpu evinonnenuu 3a0anuti 5moti yacmu 8 damnke omeemos Nel noo Homepom
svinonHaemoco Bamwu 3aoanus (A1-A8) nocmasvme yugpy, komopas coomeemcmeayem
HOMepPY 8blOPAHHO20 8AMU OMEemd.

H,C=C—CH-CH-OH

Al. Coenunenue .
CH,Br CH,

Ha3bIBAETCA
1) 2,4- numeTrn-3-0poMOyTeH-1-01-4
2) 3-0pom-2,4-numeTrniioyTeH-1-071-4



3) 2-6pom-1,3-qumeTrnoyTeH-3-oi-1
4) 3-6poM-4-MeTunneHTeH-4-011-2

A2. BUMOneKyIIpHOMY MEXaHU3MY HYKJICO(PHIBHOTO 3aMEIICHNS He
OJIaronpusITCTBYET
1) cHITBbHBINA HYKJICODHIT
2) CTepUYECKH JIOCTYITHBIA AIEKTPOHOISUIIMTHBIN IIEHTP cyOcTpara
3) HONSIpHBIN TPOTOHHBIN PACTBOPHUTEI
4) NONSAPHBINA alPOTOHHBIN PACTBOPUTEIH

A3. Psaa, B KOTOpOM peareHThbl pPacIio0KEHbI B MOPSIKE YBEITUUEHHUS
HYKJIEO(PHIBHOCTH
1) H,0; HO; CH30; S*
2) S%; CH30"; HO'; H,0
3) H,0; CH30"; HO"; S*
4) HO"; CH307; S*; H,0

A4. CoenunenneM X, B CXe€M€ MPEBPAICHUI

CH; CH-CHyCH, __ KOH KMnO, _
Br CH.OH, t© 1 "H,0,00C “2

SIBJISICTCS

1) GyTen-2

2) 3TaHOBAs KHCJIOTa
3) OyraHo-2
4) 6yrananon-2,3

AS. OcHOBHBIE CBOMCTBA OpOMH/Ia ITUIMArHUS MPOSIBISIOTCS MPU €r0 B3aUMOICHCTBUU
C

1) sTaHOJI0M

2) sTaHaeM

3) okcunom yriepoza (1V)

4) npomaHOHOM

A6. JIns pazauueHusl IEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX CIIMPTOB UCIIOJIb3YIOT
peakiutio (mpooy)
1) JI>xoHca
2) Jlenmxe
3) Jlykaca
4) BunbsiMcoHa

A7. Jlns monydeHus: apOMaTHIeCKUX KETOHOB U3 (DEHOJIOB UCIIOIB3YIOT
1) peakiuio ¢ XJOPaHTHAPUIaMU KAPOOHOBBIX KHUCIIOT
2) peakiuio Kisiizena
3) neperpynnupoBky ®Ppuca
4) peakuuio Peiimepa-Tumana

A8. Hanbonee 3eKTUBHBIM NPOMBIILIEHHBIM CIIOCOOOM MoTy4YeHus heHomna
ABJISIETCS



1) KyMOJIbHBIN

2) cIutaBjeHue Cyab(POHATOB CO MIEI0YaMU
3) rUApOIN3 apUIITaIOTeHUI0B

4) TUAPOJINA3 COJICH TUA30HUS

YACTD B. 3aganus ¢ kpaTKUM OTBETOM

B 3a0anuu Bl na ycmanosnenue coomseemcemaus 3anuwume 8 maoauyy 0ykevl
8bIOPAHHBIX Bamu omeemos, a 3amem noayuusulyiocs nocied08amenbHoCms 0YKe
nepenecume 8 o1ank omeemos Nel. (bykevl 6 omeeme Mo2ym no8mMopsamscsi)

Bl. YcranoBuTe COOTBETCTBUE MEXKIY PEareHTaMHU U MPOIYKTaAMHU UX B3aUMOJIEVCTBUS.

PEATEHTBI IMPOAYKTHI
Br H,0 A) aHn3oN
1.CHy CHy E;CH3 + C;H:0H B) n-rupokcnOeH301Ccy I OHOBAs KHCIIOTA
3
ocH, 0
2.CHy CHy C—CH, + HI v, B) 2-metun-2-3Tokcubyran
CH, I') 2-meTunOyten-2
3. OH + (CH,),50, NaOH ) 2-iton-2-meTunoyTan ¥ METaHOl
E) 2-metunbyranon-2 u ifogmeTan
Br
4.CHy CHy C—CH, + C,H,0H 2%,
CH

3

Omeemom k 3a0anuto B2 aensemcsa nociedosamenvHocms 0yk8. 3anuwiume
8blOpaHHble OYKBbL 8 ANLPaBUMHOM NOpsOKe 8 O1aHK omeemos Nel.

B2. [Ins peakuuii, pOTEKAOIINUX 10 MOHOMOJIEKYJISIPHOMY MEXaHU3MY
HYKJICO(DMIBHOTO 3aMENICHH S, XapaKTEePHO:
A) CKOpPOCTb peaKkiuu OnpeIeisieTCsl KOHIIEHTpaluel cyocTpara U KOHIIEHTpalueu
peareHTa
b) ckopocTh peakinu onpeaensieTcs: TOJIbKO KOHLIEHTpaluei cyocrpara

B) Hanuue nossipHOTO anpoOTOHHOTO PACTBOPHUTEIS

I') HanMuue MONIPHOTO MPOTOHHOTO PACTBOPUTES

J1) HanM4Ke HEMOJISIPHOTO allPOTOHHOTO PACTBOPUTEIIS

E) BansaenoBckoe obpaiieHue

7K) 3TO CUHXpOHHBIN OAHOCTAAUIHBIN MPOLIECC

3) obpazoBaHue YCTOMYMBOTO HHTEPMEIMATa Ha CKOPOCTHIMMUTHPYIOIICH CTaIun

Otser: (3anummuTe OyKBBI B alihaBUTHOM TOPSIIKE)

YACTD C. 3aganus ¢ pa3BepHYTBIM OTBETOM




s 3anucu omeemos Kk 3a0anuio Smotl Yacmu Ucnoasb3yiime O1ank omeemog Ne2

Sanuwume cuavana Homep SCZaClHI/lﬂ, a amem noJjiHoe peulerue. Omeemul
3anucwviealime 4emKo upa360pqu60.

Cl. Hanummure ypaBHEHUS PEAKLHiA, TO3BOJISIOIINX OCYIIECTBUTh CIEIYIOLINE

peBpAILICHUS
BrCH,-CH=CH, _
1. CH,COCL
2. AICl,, to

I'1e HeoOXOANMO, YKaXKUTE yCIOBUS MTPEBPAILCHHI, HA30BUTE OPTaHUYECKHUE
COCIMHEHHS.



S cemecTp
TekymMi KOHTPOJIb YCIIeBAeMOCTH

Kontpoabnas padora Nel
«KapOoHuIbHBIE COeIMHEHUS»
Ilpumep
1. HazoBure coenunenus no Homenkiarype MIOITAK:

N [ .
8) H,C=CH-CHyC-CH, 4) CLC-CH=0

NO,
a) H;@%@ a) QCH=O
0

2. OcylecTBUTe MPeBpaICHUS:
a) Agédi — CHy CHy C~CH; =—— Aééei

" 0]
fgﬁ' l +LiAH,

ea0adi i
5) cro, NaHsO, Mo
CHy CH-CH7 OH —zo0m™ -+ o T !

CH,

HazoBute Bce coeIMHEHUS.

3. OCYHIGCTBHTG IMPCBpaAlICHUSA, YKAXKHUTC UX YCIIOBUA, HA30BHUTC BCC COCANHCHUSI.
CH3—CH2—CH—CH3 —_— CH3—CH2—C=N—OH
| |
Br CH,

4. VxkaxuTte pe3ysbTaT NpeBpaIieHus:
CHyCH=0 + CHyCHyC—CH,
0
Ha3zoBure Bce coenMHEeHU, HATMITUTE MEXAHU3M 3TOTO MPEBPAICHUS.

NaOH
E—

KonrpouabHas padora Ne2
«Kap0OoHOBBIC KMCJIOTBI H MX IPOU3BOIHBIC)
Ilpumep

1. OxapaktepusyiiTe BIUSHHE 3aMECTUTEJICH Ha KHUCIOTHBIE CBOMCTBA 3aMEIIEHHBIX
OCH30MHBIX KUCIIOT. Pacnosiokure ciienyromue KUCIOThl B IOPSIKE BO3pacTaHUs UX
KUCJIOTHOCTU: TepedTaneBas KUCIOTa, n-THAPOKCUOCH30MHAs KHUCJIOTa, OeH30MHas
KHCIIOTa, K-HATPOOCH30WHass  kuciota. Jlalite oOOBsICHEHWE  TOIYyYECHHOU

3aKOHOMEPHOCTH C TOYKH 3PEHHUSI JIIEKTPOHHBIX CMEILICHHUIA.
2. OcyliecTBUTE CIEIYIONTUE TIPEBPAIICHUS

BpOME)TaH — IIPOIIaHOBAasd KHUCJIOTa —> IMPOIaHOMIXJIOpHU — 3THIIIIPOIIa-
HOAT — IpornaHaMug — 3THIaMHUH.



Hanuimure ypaBHeHUsI peakinil, yKa)KUTE yCIOBHUS.

3. Hanumure ypaBHeHMs peaklMii MEXAy CIEIYIOUIMMU peareHTaMu: a) MponaHoBas
KHUCJIOTa U TUAPOKCU] Kallbliusl, 0) O€H30iHasl KMCJIOTa U BOJAHBIM pacTBOp aMMHUaKa,
B) KOpUYHAsl KHUCJIOTa U meHTaxjopus ¢ocdopa, T)akpuioBas KHUCIOTa H
OpOMOBOJIOPO/I, ) KPOTOHOBAsI KUCIIOTa M ATAHOJ B MPUCYTCTBUM KaTaTUTHUYECKUX
KOJIMYECTB CEpPHOM KHUCIOTHI, €) N-3TwnarneraMul YW JUTHUHATIOMAHUUTHIPUIL,
K) aMUI YKCYCcHOM Kucinotel M okcupa ¢ocdopa (V), 3) ssHTapHas KUCIOTa U
KapOOHAT HATpHsl, W) IPONUIOEH30aT U BOJHBIA PAacTBOP TMAPOKCHUIA Kalus, K) n-
TOJYWJIOBASI KUCIIOTA U KUCJIBIA PACTBOP MEpPMAHraHaTa Kajaus Py HarpeBaHUH.

4. Hanummre MeXaHW3M peaKUuu JTepupuKaluyd MPONMHOHOBOM KHUCIOTBHl U
U30IPONUIIOBOIO CIIUPTA.

KonrpoabHas padora Ne3
«YT1/1eBOAbI»
Ilpumep
1. Hanmmwure cxembl 00pa30BaHUsl BO3MOXKHBIX BHYTPEHHHUX HUKIMYECKUX
noJiyaneTanei (HuKImdeckux Gopm ¢ 6- U 5-4IeHHBIMU ITUKIIAMU) JJIS CIIEAYIOIIHNX
MOHOCAaXapHUI0B:
a) D-tano3a,
0) L-Tano3a,
B) D-umo3a,
N300pa3ute cxemy TayTOMEPHOTO PaBHOBECHUS B PACTBOPE MOHOCAaXapuia.

2. llpennoxuTe cXembl IPEBPAICHHUS:
a) — D-xcuno3a B B D-ryno3y,
- L-annoza B L-pu6o3y,
0) — L-tano3a B L-nukco3y,
- D-apabuno3sa B D-manHO3y,
B) — D-sputpo3za B D-apabunosy,
- L-kcuno3a B L-tpeo3sy,
VYKaxuTe yCIOBHUS BCEX MPOLECCOB.

3. Hanmummre ypaBHEHUs peakIfii yKa3aHHBIX HUKE MOHOCAXapHUIOB CO CIETYIOIIUMU
COeIMHEHUsIMU: OpOMHas BOJA, a30THAsI KUCJIOTa, BOJOPO]I Ha KaTaJlnu3aTope,
TUAPOKCUJT AMaMMUHCEpeOpa, N30BITOK (PEeHIITHPA3UHA, YKCYCHBIN aHTHIPUI,
METaHOJI B IPUCYTCTBUH XJIOPOBOJOPOA, XJIOPUCTHIM alleTuII, IUAHOBOJOPO/I.

B kakoii (hopme pearupyroT MOHOCaxapuabl B KaXI0M peakiuu?

a) L-pubo3a,

0) D-Tano3a,

B) L-apabuHo3sa,

4. Hanmmurte Gopmysibl IBYX AMCAXapUI0B — BOCCTAHABIMBAIOIIETO U

HCBOCCTAaHABJIMBAOIICTO, KOTOPBIC MOT'YyT OBITH IMOJIYUYCHBI U3 CIICAYIOIINX
MOHOCAaXapua0B:



a) a,D-annmonupanosa u 3,D-pubodypano3a,
0) B,L-anpTponupanosa u B,D-tanodypanosa,
B) a,D-mManHOdypanoza u B,L-rynodypanosa,

Kontpoabnas padora Ned
«A3oTcoaepKalueopraHnyecKue coeJMHeHUs»
Iipumep

1. Pacrionoxure B TOPSJIKE YBEIWYEHUS OCHOBHOCTH CIEAYIOIIHE COETUHEHUS:
aHWINH, N-METWIAaHWIWH, #-TOXYUIUH, H-METOKCHAHWIWH, MPONWIAMUH, 7N-
LIMaHOAHWUJIVH.

OTBeT 000CHYHTE ¢ TOYKU 3pEHUS IEKTPOHHBIX CMEIICHUH.
Kak npakTudeckn MO>KHO JJOKa3aThb OCHOBHOCTh aHWINHA? Hanumunre ypaBHEHUS

COOTBCTCTBYIOIINX peaKuHﬁ.

2. Hanmmure ypaBHEHUS CIEIYIOIINX PEAKIH: a) OCH3UIAMUH U KOHIIEHTPUPOBAaHHAS
cepHasl KUCIJIOTa; 0) M30MPONMIAMUH U HUTPUT HATPUS B CPEAE COJSTHOW KHUCIIOTHI;
B) aHWJIMH U XJIOPAHTUAPU]] YKCYCHOU KUCIOTHI B IPUCYTCTBUH TUAPOKCHIA HATPUS;
T') n-TOJIYUJMH ¥ HUTPUT HATpPUs B cpene cepHoit kuciotel, t=0°C; n) aneranunua u
HUTPYIOIIAsi CMECh; €) MPONWJIaMUH M XJIOpO(OpM B NPUCYTCTBHHM THAPOKCUAA
KaJlisg; K) AUITWJIAMUH M HUTPUT HATPUS B CpPEAE COJIIHOM  KHCIIOTBI;

3) TPUATWIIAMUH U 1-OpommpomnaH.

3. Hamummre cxembpl OMy4YeHUs] IPONMMIAMUAHA, UCXOAS U3 CIEAYIONINX COCAMHECHUN:
a) nponanoiyi-1;  0) l-uutponponan; B) 1-Opommpomnad; r) OpomeH; 1) aMuj
MIPOIMMMOHOBOM KUCJIOTHI.

4. BoccraHoBiieHue HHUTpocoenuHeHuid 1o amuHoB. Pons H.H. 3ununHa B pasButuun

XUMHHU a30TCOACPIKAIINX COGI[I/IHCHI/Iﬁ .

5. Ponp rerepodyHKIIMOHANBHBIX COEIWHEHUNA B TMPOIIECCaX IKU3HEAESITEIbHOCTH.

OCHOBBI 310pOBOTO 00pa3a KHU3HU.

MoayJsb 1, pyOeKHbIH KOHTPOJIb

KapOouniabHble coenuHenusi. Peakuuu Hykji1e€0(pmJibHOT0O
npucoeqnHeHuss. KapooHoBbIe KHCJI0THI

YACTD A. TecroBble 3aaHus ¢ BHIOOPOM OJTHOTO MPABHIILHOTO OTBETA



IIpu evinonnenuu 3a0anuti 5moti yacmu 8 danke omeaemos Nel noo Homepom
gvinonnsemo2o Bavu 3aoanus (A1-A8) nocmasvme yugpy, komopas coomeemcmeayem
HOMepYy 8bIOPAHHO20 8AMU OMBEMA.

Al. CucreMaTtnyeckoe Ha3BaHUE aMU1a AKPHIIOBOM KUCIIOTBHI:
1) aMmu1 IPONICHOBOI KHUCIIOTHI,
2) IpOIICHAMM/I,
3) aMHHOKapOOHUIITEH,
4) akpuIaMHu/I.

A2. Tlonyuenue anpaeruioB no metoay ['arrepmana-Koxa oTpaxkaer cxema:

HCL, ALCL, _
1)H3C© + CO w H3C@CH—O

OH OH

2)@ + CHCl, —— @CH:O
@c/’o H, —PY/Bs0, @CH—CH:O

3) - ML 125°C 2

4) @CEN + LA, Fao @CH:O

A3. Peaknus aneranpaernia ¢ MUaHOBOAOPOIHON KHUCIOTOM MPOTEKAET B YCIOBUAX:
1) KHCIIOTHOTO KaTaju3aTopa,
2) OCHOBHOIO KaTajlu3aTopa,
3) KHUCJIOTHOTO MM OCHOBHOTO KaTaanu3aropa,
4) He TpeOyeT AOMOJHUTCIILHBIX YCIOBHIA.

A4. BeibepuTe psiji, B KOTOPOM COSAMHEHUS PACIIONOKEHBI B TIOPSIIKE YMEHBIIICHHUS
KapOOHHMIIbHOW aKTUBHOCTH:
1) CH3COCHj3;, CH;CH,COCH3, HCHO, CH;CH,CHO;
2) CH3;COCHj3;, CH3;CH,CHO, CH;CH,COCHj3, HCHO;
3) CH3;CH,COCHj3;, CH3COCHj3, CH;CH,CHO, HCHO;
4) HCHO, CH3CH,CHO, CH3COCHj3;, CH3CH,COCHG.

AS. AueTOH pearupyer co BCEMU COEAUHEHUSMU psiaa:
1) NH,OH, H*; Cl,, NaOH; Hz, Ni; Cu(OH),, t°
2) NH,-NH,, H*; NaHSO3; KCN; Cl,, NaOH,;
3) H,, Ni; [Ag(NHg)z]OH, t° NH,—NH,, H+; PC|5;
4) NH,—NH;, H"; KMnQy, H2SO4, t° Cly, NaOH; Cu(OH)s, t°.

A6. Tlpu B3auMoIeiiCTBUY NIPOTIAHOHA W 3TAaHAJIS B IPUCYTCTBUHU THAPOKCHIA KU C
HanOOJIBIIIEH BEPOSITHOCTHIO 00pa3yeTcs:
1) 4-TuaAPOKCHUITEHTAaHOH-2,
2) 2-TUAPOKCH-3-METHIIOyTaHAaTb,
3) 3-ruIpOKCUIIEHTaHOH-2,
4) 3-ruapoKcHu-3-MeTHIIOyTaHAb.

A7. BemectBoM X3 B IIETIOYKE MTPEBPAIIECHUN




Cl, &ca. HCL
_— _———-
NaOH X1 XZ

CH;CH;%—CH3
0]

SBJISIETCSL:

1) xa0podopm,

2) NpONaHOUIXJIOPUI,

3) mpomaHoat HaTpus,

4) mporaHoBast KUCIIOTA.

AS8. OuenuTte cupaBeyIMBOCTh CYKICHUM:

A. B peaknusix HyKI1€o(UIbHOTO 3aMEIEHUS] aKTUBAIIUIO KapOOHUIBHOM TPYIIIHI B
KapOOKCHUJIE OCYIIECTBIIIOT IPOTOHUPOBAHUEM KapOOHUIBHOTO aTOMa KUCIIOPO/a;

b. B peakiusax HyKJI€OQHIBHOTO 3aMEIIeHUs aKTHBALINIO0 KapOOHWIILHON TPYIIIBI B
KapOOKCHIIE OCYIIECTBIISIOT MPEBPALICHUEM THAPOKCHILHON TPYIIIBI B XOPOIIIO
YXOJIAIIYIO TPYIIITY.

1) BepHO TOJBKO A,

2) BepHO TOJIBKO b,

3) 0ba cyXJCHHS BEPHBI,

4) oba cyXJIeHHS HEBEPHBI.



YACTD B. 3apganus ¢ KpaTKuM OTBETOM

B 3a0anusax B1-B2 na ycmanogenienue coomgeemcmeus 3anuuiume ¢ maoauyy 0yKkeul
8b10paHHbIX Bamu omeemos, a 3amem noayuusulyiocs nocie008amenbHocms 0YKe
nepenecume 8 oa1ank omeemos Nel. (bykevl 6 omeeme Mo2ym noemopsamuscsi)

B1. YcraHoBuTE COOTBETCTBUE MEXAY COCIMHEHUEM U €TI0 KOHCTAHTOW MOHU3ALUH

(PKa).

COEJUHEHUE KOHCTAHTA MOHU3ALINUA (pK,)
1) GeH3oitHas KUCIOTa A) 9,98

2) n-HUTPOOEH30MHAs KHCIIOTa b) 4,21

3) n-aMuHOOEH30MHAas KUCIOTa B) 4,85

4) dbenon I 343

B2. YcranoBuTe cOOTBETCTBHE MEXK Y KapOOHMICOAEPKAIIUM COSTUHECHUEM U
IPOAYKTOM €T0 B3aUMOJEUCTBHUS ¢ OPOMUIOM STUIIMATHUSI.

COEAMHEHUWE [MPOJYKT B3AUMOJIEMCTBUS
1) 6yraHoH A) 3-meTmineHTaHon-3

2) TaHaJIb b) 6yranon-2

3) okcuna yriaepoaa (1V) B) nmponanoBas kucioTa

4) MeTaHaIb I') 2-meTmnmentanon-3

) nponanon-1

YACTD C. 3aganus ¢ pa3BepHYTbIM OTBETOM

s 3anucu omeemog k 3adanusim smou ywacmu (C1) ucnonvsytime o6aanx omeemog No2.
3anuwume crauana nomep 3aoanus (C1 u m.o.), a 3amem nonnoe peuienue. Omeemol
3anucvleatime YemKko u pazoopuueso.

C1l. HanumuTe MexaHU3M peakluuu nojydeHus 1,1-1u3Tokcunponana u3 nponaHais.

C2. Ocy1iecTBHUTE HETIOYKY npeBpameHHﬁ

CH-C=CH—— CHjy C CH,——CHsy CH CH; C CH,—— CH;CH=CH- C CH,
3
OH
+ NH,NH, ;.
H, C,H,OH + HCL
4 KOH,to '
O, Jeemaeman™ X2 0,




Monyas 2, py0e:KHbIii KOHTPOJIb
A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

YACTD A. TecroBbie 3a7aHUsI ¢ BLIOOPOM OJIHOT'O MPABUILHOTO OTBETA.

lIpu svinonnenuu 3a0anuii 5mou yacmu 8 o1amnke omeemos Nel noo Homepom
gvinoHsemo2o 3a0anus (A1-A8) nocmaseme yughpy, komopas coomseemcmesyem
HoMepY 8blOpanHo20 Bamu omeema.

Al. Conepxanue ayu-HUTPOGOPMBI B pABHOBECHON CMeCH Oy1eT HauOOIbITUM IS
COCITUHCHHS:
1) 2-autpoOyTaH;
2) heHUITHUTPOMETAH;
3) 2-MeTHII-2-HATPOIIPOIIaH;
4) 1-auTpOorpoInaH.

A2. OueHuTe CripaBeJIMBOCTh CYKICHUM.
A. Humposman obradaem 3HauumenbHo 001bWUM OUNOJIbHOIM MOMEHMOM, YeM
XJIOPIMAH.
b. Humposman nnoxo pacmeopum 6 600e, HO pacmeopsemcs 8 B00HbIX pAcmeopax
wenoyetl.
1) BepHO TOJBKO A;
2) BepHO TOJBKO b;
3) BepHBI 00a CyXICHUS;
4) 06a Cy>JIeHUSI HEBEPHHBI.

A3. ITomy4nTh aMHHBI MOKHO MCITIOJIB3YsI BCE UMEHHBIE PEAKIINY, [IEPEYUCIICHHBIE B

pAany:

1) neperpynmupoBka ["'opmana, peakiust KonoBanosa, peakiysi MeHITYTKHHA,
neperpynnupoBka Kypumnyca;

2) cunrte3 ["abpuans, peakius 3uHNHA, peakius JIeikapTa, meperpynnupoBKa
Jloccena;

3) neperpynmnuposka Kypuuyca, peakuus [llorrena-baymana, cunres ['abpuais,
snuMuHHpoBaHue 1o Koymy;

4) pacuieruienue no ['opmany, peakuus KoHoBanosa, peakius Meliepa, peakius
3uHUHA.

A4. Tlpu B3auMO/IcHICTBUM HUTPOITAHA U allETOHA MOXET 00pa30BaThCs:
1) 2-meTni-3-HUTPOOYTEH-2 B IEIOYHOM cpeie;
2) 2-MeTUI-3-HUTPOOYTEH-2 B KHCJION Cpejie;
3) 4-HUTPOTICHTAHOH-2 B IICJIOYHON CpEJIE;
4) 4-HUTPOTIEHTAHOH-2 B KUCIIOH Cpee.

AS. MetunaMuH pearupyeT co BCEMU COSTMHEHUSIMU PSa:
1) consHas KUCIIOTA, HOAITaH, YKCYCHBIA aHTUAPUJL, TUIPOKCHUT HATPUS;
2) x70p0ohopM B MIEIOYHOM CPE/Ie, YKCYCHAs KUCIIOTA, TUAPOKCH]T HATPHS, COJISTHAS
KHCJIOTA;
3) a30THas KUCIIOTA, a30TUCTAsE KUCJIOTA, YKCYCHAs! KUCJIOTA, ITUIIAMUH;
4) a30THCTAas KKCIIOTA, XJIOPUCTHIN alleTUII, HOAITaH, XJIOPOPOPM B HICTOYHON
cpexne.

A6. I[J'IH IMOJIYUCHMU: XJIOpUaa 7-TOJIUIIANA30HUS HCO6XOI[I/IMO HCIIOJIB30BAaTh.




1) xJI0pMeTaH, aHWJINH, U30BITOK COJITHOW KUCJIOThI, HUTPUT HATPHS, TEMIIEpaTypa
peakiuu 5-10°C;

2) TOJIyOJI, METHJIAMHUH, U30BITOK COJITHOW KUCJIOThI, HUTPAT HATPHS, TEMIIepaTypa
peakiuu -10-5°C;

3) n-MEeTUIAHUJIMH, U30BITOK COJITHOW KUCIIOTHI, HUTPAT HATPHsI, TEMIIepaTypa
peakmmu 5-10°C;

4) n-TOJIyMIMH, U30BITOK COJITHOW KHCIIOTHI, HUTPHUT HATPHS, TEMIIEpaTypa
peakmun -10-5°C;

A’7. JlnazorpyImimy B COJISAX AUA30HMS MOKHO 3aMECTUTh Ha BCE IPYIIIIBI psAIa:
1) —CI, —OCH3, —N3, —NO,, —H;
2) —OH, —CHO, —CN, —NO,, —H;
3) —I,—S0OsH, —CH;, —F, —ClI,
4) —OH, —COCI, —CN, —N3, —H.

A8. [Insa cuntesa 4-N-metunamuno-4'-1imanoa3zo0eH301a HE0OX0IUMO MCIIOIb30BaTh:
1) N-MeTunaHuIuH 1 XJI0pua n-nmaHodeHmwra3onus, pH=5;
2) N-MeTHITaHWIMH U XJIOpH] n-TIHaHoQeHuanazonus, pH=9;
3) mano6en30i1 1 xjaopua N-mMetninamuHOQeHuanazonus, pH=5;
4) mmano6en3ou u xjaopua N-metunamuHodenunauasonus, pH=9.

YACTD B. 3aganus ¢ KpaTKUM OTBETOM.

B 3a0anuu Bl na ycmanoeénenue coomeemcmsusi 3anuwiume 6 maoauyy 0ykevl
8vlOpannvix Bamu omeemos, a 3amem ROIYUUSULYIOCS NOCIE008AMENbHOCHb OYKE
nepenecume 8 61aHK omeemos Nel.

B1. YcTraHoBuTE COOTBETCTBUE MEXKAY COCTMHEHUEM U €70 KOHCTAHTOW OCHOBHOCTH

(pKp, 25°C).

COEAMHEHHWE KOHCTAHTA OCHOBHOCTH (pKp)
1) anunun A) 13,00

2) n-HATPOAHUIINH b) 10,00

3) n-MEeTOKCHaHHUIIUH B) 9,38

4) n-OpoMaHUINH I') 8,92

Omeemom k 3a0anuto B2 aensemcs nocredosamenvhocms yugp. 3anuwume
8vlOpanHbvle Yyu@ppol 6 NOpsaoKe 803PACMAHUSL CHAYALA 8 MEeKCM pabomul, a 3amem
nepenecume e2o 8 O1ank omeemos Nel.

B2. Jlna metundenniaMraa XapakTepHO:
1) moxet ObITh TIONTy4eH 1o MeToay ["abpuas;
2) He MOJKET OBITh TMOJTyYeH IeperpynnupoBkoit ['ophmana;
3) OCHOBHOCTb BHIIIIE, YeM OCHOBHOCTh METHJIAMHHA,;
4) OCHOBHOCTH HUKE, YeM OCHOBHOCTh METHIIAMHUHA;
5) B3aUMOJIEUCTBYET C KHCIOTaMU C 00pa30BaHUEM COJIEH;
6) ¢ a30TUCTOM KHCITOTOM 00paszyeT C-HUTPO30COCAMHEHNE;
7) ¢ a30THUCTOM KUCIIOTOM 00pa3yeT COJib AMAa30HHUS;
8) He niposiByiieT N—H-KUCIOTHBIX CBOWCTB;
9) 1aéT MOJIOKUTEIBHYIO H30HUTPHILHYIO MPOOY.




OrtBeT:

YACTD C. 3ananus ¢ pa3BepHyTbIM OTBETOM.

s 3anucu omeemog k 3adanuro smou yacmu (CI1-C3) ucnonv3ytime 61ank omeemos
Ne2. Omeemul 3anucwiatime yemko u pazoopuuso.

C1. Pacnoyio)xuTe COeIUHEHUS KaXKJIOTO Psijia B MOPSAAKE YMEHBIIICHUS X OCHOBHBIX
CBOMCTB (YYUTBHIBAHTE TOJBKO AJICKTPOHHBIN ()aKTOP): a) STUIAMUH, THITUIAMUH,
TPUATHIIAMHH, aMMHAK, aHHUJINH;

0) anmwmmH, N,N-1TuMeTuIaHUINH, n-METUIAHUINH, #-HUTPOAHWIUH, M-
HUTPOAHWJINH, O-HUTPOAHHIIVH.

C2. Ilpennoxxute CXeMbI CHHTE3a YKa3aHHBIX HIDKE a30COSAMHEHUN UCXOIs 13 OCH30I1a
U JTFOOBIX HEOOXOIUMBIX aM()aTUIECKUX U HEOPTaHUICCKUX COCTUHEHUN:
a) 2-kapo6okcu-4'-N,N-1umeTniaMrua0a300eH301T;
0) 4-ruapokcu-4'-cynbhoa3zo0eH3011.
VYKaXuTe yCcIOBUS peaklHil.

C4. Mcnionp3ys peakuuio Jua30TUPOBAHUS, OCYIIECTBUTE CICAYIOIINE CUHTE3bI:
a) M-HUTPOAHWIUH —> M-HUTPOOEH30MHAS KUCIIOTA;
0) 0eH30J1 — M-HUTPOPEHOI.

HpOMe)KyTO‘lHaﬂ arrecranuda

BOHpOCI:»I AJIA MOATOTOBKH K 3K3aMEHY 110 JUCHHUILIMHE

«Oprannveckasi XuMHs»»
YACTD |

1. Crtpoenue oprannveckux coeauHeHuii. CtpykrypHbie Qopmyibel. ['omosorus.
N3omepus. [IpuHIMIBI HOMEHKIATYPBl OPraHUYECKUX COEIMHEHHH (palnuoHaJIbHAS
u cucrtematudeckas HomeHkinarypa MIOITAK). CrapmmHcTBO 3aMecTutTenei.

2. Crepeousomepus. OnTudeckass aKTHBHOCTh W ONTHYSCKHE H30MEPbHI, MX YHUCIIO.
[Ipoexmonnsie hopmynsl. D- u L-psanel. R, S-HomeHknarypa.

3. Tumbl XUMHUYECKOW CBS3HM, THUIBI THOpHAM3AIMKM OpOWTaNeld aToMa yriepoja.
DIEKTPOOTPULIATENBHOCTh ATOMOB, MOJISIPU3ALINS U MOJSIPU3YEMOCTD CBSI3EH.

4. NaaykTuBHBIH W Me3oMepHBId 3dekTel. CBepxconpsokenue. [loHsTre o
MIPOCTPAHCTBEHHBIX (cTeprueckux) ddhdexrax.

5. Knaccudukanus peareHTOB — 3J1eKTpoQUIbHBIC, HYKICODUIbHBIE, PATUKAIBHBIC.
Tunel 1 yCTOMYMBOCTH CBOOOJHBIX PATUKAIOB (AIKWJI-, BUHWI-, ajUIWII-, (PeHUI-,
OCH3WI- U 1p.)

6. Knaccudukanus peakiuii o TUIY NMPUCOSAUHEHUS, OTIICTUICHUS, 3aMEIICHUs, 110
CTaIMHHOCTH, 1O MEXaHu3My (T€TepOJUTHUYECKHE — JJIEKTPOPUIbHbIE U
HykJIeopuiIbHbIE, ToMoiuTHueckue). lloHATHE O TmepexoAHOM COCTOSHUM H
MEXAaHU3ME PEaKIINi.

7. Tomonoruueckuii psn ankanoB. [Ipupoga C-H u C-C o-cBszeir. Kondopmarym
ankaHoB. ®opmynsl HeroMeHa.




8. Peakmmonnas cnocoonocth C-H-cBsseit B ankanax. llemnble  ¢BOOOIHO-
paguKalbHbIC peakuuu, ux 3aKOHOMEPHOCTH. lNanorennposanue,
Cynb(})OXIOpUPOBAHKE, HUTPOBAHUE, OKHCIICHHE. KpeKUHT yTrieBo0pOI0B.

9. OO61ue MeToIbl CHHTE3a aJTKaHOB.

10.1{uknoankanel. Tunel. Homenkmarypa. CrTpoeHume IUKIOrekcana. Teopus
HanpsbkeHus: baliepa. XuUMHYeCKUE CBOMCTBA LMKIOAIKAaHOB B 3aBUCUMOCTH OT
BEJIMYMHBI [IUKJIA.

11.MeToapl cCHHTE3a ITUKIOATKAHOB (C MOMOIIBIO TUTATIOTEHITPOU3BOTHBIX, KapOCHOB,
JTMEHOB, APEHOB U JIp.)

12.TIpuponaa aBOMHOM CBs3U. AJKeHbI. [Juc-, mpanc-uzomepus, E, Z-HOMEHKIATypa.

13.TlonydeHune aaKeHOB U3 AJIKaHOB, CIIMPTOB, raloreHankanoB. [IpaBuio 3aiinesa.

14. Xumudeckre CBOWCTBAa alKEeHOB. Peaknuu 3IeKTpOQUIBHOTO TMPUCOCTUHEHUSL.
[lonarne o m-komruiekcax. lIpucoennHEHWE TrajlOreHOB K AQJIKEHaM, MEXaHWU3M
peakuuu. ['maporanorenupoBanue. [IpaBmiio MapKOBHMKOBa U €ro COBPEMEHHOE
obocHoBanue. llpucoeauHeHue OpOMHUCTOTO BOAOPOJA IO  PATUKAIBLHOMY
MEXaHHU3My. | HIorajJoreHupoBaHue.

15.0xucnenne ankeHoB. Peaknus Barnepa, [Tpunexaea. O3ononm3. Karaaurnaeckoe
ruapupoBaHue ankeHoB. [IpaBuio JleOenena.

16.CBoOOIHO-paIuKabHass W HOHHAs IMOJUMEpHU3allusl QJIKCHOB U JINCHOB
(MOMUATUIICH, TTOJIMIPONUIICH, MOIUBUHUIXIIOPUI, HATYpaIbHBIM U CUHTETUYECKUM
KAy4dyKH).

17 .Peakuuy 1o aJUTMIIBHOMY TTOJIOXKEHHIO. AJITHIIBHOE XJIOpUPOBaHUEe (OpOMUpPOBAHUE)
Y OKHCIICHHE. [{eoKann3anus 3JIeKTPOHA B AJUTUIILHOM paJuKale.

18.1Ipupoaa TpoitHO# CBsI3U ¥ SHEprus ee oOpazoBanus. CHHTE3 alleTUICHAa. MeTOo b
CUHTE3a aJIKUHOB.

19.Peaknyy MOJBMIKHOTO BOJIOPOJA alleTUJICHA. AICTUICHU/IBI, MAarHUAOPraHUICCKUE
MIPOU3BO/IHBIC AllETUIICHA.

20.Peakuuu mpucoeauHEHUs K ankuHaM. | mapartarus ankuHoB (peaknus Kyueposa),
MPUCOEAUHEHNUE CIMPTOB, LHUAHUCTOro Boaopoaa. KonaeHcanus anerusieHa cC
KETOHAMU U ajnbaerugamu (peaxius @aBopckoro, peakius Permre).

21.]1u-, Tpu-, TeTpaMepu3aius aneruicHa. CHHTe3 BUHHJIAICTHIICHA, OeH30J1a.

22.Tunbl gueHoB. IlodaydyeHHE CONPSIKCHHBIX AUEHOB. I[IPOMBINUIEHHBIE METO/IBI
MOJIyYeHUs] JUBUHWIA M wu3ompeHa: 1o JlebemeBy, Ha OCHOBE alleTUJICHA,
JeruIpupoBaHreM OyTaHa U U30IPeHa.

23.CBoiicTBa CONpPSDKEHHBIX JHCHOB. T,mM-conpsbkeHue. Peaknuum 1,4- wu  1,2-
npucoeuHeHnsa (TUIPUPOBAHKME, NPHUCOECIUHEHHE Opoma, TajloreHBOAOPOJIOB).
Jumepuzauus: OUeHOBBIM cuHTe3 (peakums Junbca-Anpaepa). JlueHsl u
JTMCHO(PHUTHL.

24. AnneHsbl, CTPOCHUE U CBOWCTBA.

25.Apomatrueckue coenuHenusi. Crtpoenue Oenzona. [loHsATHE apoMaTHYHOCTH
(mpaBuio Xrokkens). OcoO0eHHOCTU u3oMepuu B psiay Oen3ona. Homenkiarypa.

26.CgolicTBa apOMaTHYCCKUX YTICBOIOPOIOB. Peakiuu 3aeKTPOPHILHOTO 3aMEIICHHSI
(MexaHu3M, peareHThbl, yCIOBUS, KATAIN3aTOPbI).

27.1lpaBuna OpUCHTAIMM B OCH30JIBHOM SApE B PEaKIUAX IICKTPODOUIBLHOrO
3aMenieHus.  BiusHue — SJEeKTPOHOJOHOPHBIX U 3JEKTPOHOAKIENTOPHBIX
3amectuteneid. Opuentantel | u |l poma. CornacoBaHHass W HeCOTJIaCOBaHHas
OpUEHTAIHSI.

28.YcoBus raJoreHHPOBaHUs TOMOJIOTOB OCH30J1a B SIPO U OOKOBYIO 11eMb. ['atoreHsl



kak opueHTaHThl | poma. CrpoeHre U CBOWCTBAa TrajJOre€HIPOU3BOAHBIX
apOMaTUYECKOro psija.

29.HutpoBanue OeH30/1a, alKWIOEH30JI0B, TajJoreHOeH3070B. HUTpyrolue areHTsl.
Opuentanus. HutpoBanue romonoroB 6eH3051a B 00KOBYIO T1€TTb,

30.CynbdupoBanue apoMaTrHueckux coequHeHnil. CynbQHUpYONUE areHThI.

31.Peakiust aaKWIMPOBAaHUS apMaTHYeCKHX coeauHeHuit mo ®dpupenro-Kpadrcey.
Mexanu3m.  Ankunupytome — areHTbl.  [loOounbie  mpomecchl.  Peakius
alleTUIIMPOBAHUS apoMaTHieckux coequneHunit mo Opuaemto-Kpadrey.

32.Peakuuu OeH30J1a, IPUBOJAIINE K HEAPOMATHYCCKUM COSTUHEHHSIM: THAPUPOBAHHUE,
OKHUCJICHHE, MOTYYEHUE TeKCAXJIOPIHMKIOTeKCaHa.

33.Coenunenus psaa qudenuna. MeToabl Moay4YeHus, HOMEHKIIATYpa, CBOMCTBA.

34. Tpubenunmeran. Ilomydenue, crtpoenue, cBoiictBa. Kpacutenmu tpudeHnime-
TaHOBOTO psifa. Penondraneun. [lomyyenue, cBoiicTBa.

35.KonieHcupoBaHHbIE — apoMaTH4YecKhe  coefauHeHus. HadrammH.  AHTpareH.
®enantpen. CTpoeHne U XMMUYECKHe CBOMCTBA. [IpaBuiia opueHTaluy B peakiusixX
ANEKTPO(PHUIBHOIO 3aMeIIeHHs B HaTaIuHE.

36.MeTo/1bI TOTYYCHUST APOMATHICCKUX COCTUMHEHUI.

37.I"anoreHnpon3BOAHBIC YIJICBOIOPOIOB M METOMbI MX MOJy4eHHus. Peakiuu oOMeHa
raJIOT€HOB B AJIKUJITAJIOTEHUAX.

38.Peakiunn  HykIeoQWIBHOTO  3aMelIeHWss B ajkwirajoreHunax.  OOmme
3aKOHOMEpHOCTH MexaHm3MoB Syl u Sy2. Crepeoxumus. BriustHue cTpyKTypbl
cyOcTpaTa Ha CKOpPOCTh M MEXaHU3M HykJeopuiabHOro 3amenieHus. KapOonuesbie
WOHbl W BIUSHHE 3aMECTUTENIEM Ha MX YCTOMYMBOCTh. Pa3nmnuus B JErKOCTH
3aMEIleHHs] TaJOT€HOB B TAJOMJHBIX QJIKWIaX, aulWjiax W BUHWIAX. BausHue
aKTUBHOCTHU HYKJICO(HIIa, MPUPOJIHI 3aMEIIaeMOU TPYIIIbI U PACTBOPUTEISL.

39.KoHKkypeHIIMST ~ peaknuid  3aMeIieHHs W JJMMHHHPOBaHHMSA.  Peakiuu
MOHOMOJIEKYJISIPHOTO U OMMOJIEKYJISIPHOTO -3 TMMUHUPOBAHUS.

40.BzanmopeiicTBre anKuaraaoreHuaoB ¢ metamwiamu. Cunre3 Briopma. Ilonydenwue
MAarHUHOPTaHUYECKUX COCIUHEHNN, UX CTPOCHUE U CBOMCTBA.

41.Cruptel.  Knmaccudukanusi,  HoMeHkiarypa.  KUCIOTHOCTb,  OCHOBHOCTb.
AJIKOTOJISITHI.

42 .HyxieopuinpHOEe 3aMEIlEHUE THUAPOKCHIIA B MEPBUYHBIX, BTOPHUUYHBIX, TPECTHUHBIX
CIIUPTaxX Ha TaJIor€H-, aMUHOTPYIIILY U Ap.

43.B3aumoeiicTBrue ciupToB ¢ KuciotamMu. O0pazoBanue 3GuUpoB. DTepuduKaIus.

44, JleruapaTariisi CIIUPTOB. Y CIIOBUS, MEXaHU3M, TOOOYHBIC TPOIIECCHI.

45.HenpenenbHbIe COIUPTHI. BUHUIIOBBIC CIUPTHI: yCTOHYNUBOCTE. [IpaBmiio DabTeKoBa-
Opnenmeiiepa.

46.MeTo/1bI IOTYYCHHUS CITUPTOB.

47 .CBoiicTBa aJIKaHAWOJIOB. 1,2-3THIICHTIIMKOJIb: ITOTYYCHUE, CBOMCTRA.

48.T nunepun. [loaydenue, cBOCTBa, IPUMCHEHHE.

49.®Denonsl. Homenkiiatypa, CTpOCHHE, METOIbI TOJTYYCHHUS, XUMHUECKUE CBOMCTBA
(KUCJIOTHOCTh U OCHOBHOCTh B CPAaBHEHUHU CO CIUPTaMH; PEAKIMH C Y4aCTHEM
THAPOKCUTIA, PEAKIMU B apOMaTHYECKOE SAPO, OCOOCHHOCTU OKHUCICHUS U
BOCCTaHOBJICHUS ()EHOJIOB).

50.1Ipocteie 3¢upsl. Kinaccudpukamnus, HoMeHkiaatypa. CuHTe3 1m0 BHIBSHCOHY M C
MTOMOIIIBI0 CEPHON KUCIOTHI U3 cIUPTOB. CHHTE3 BUHWIIOBBIX 3(HUPOB.

51.XumMunueckue cBoicTBa mpocThiX 3pupoB. OCHOBHOCTb, pacIieImicHUE, 00pa30BaHNe
ruaporepekuceid. JIudTuiIoBsIi 3¢up.



52.Inokcan. OKcu STUIICHA, TOJYyYCHHE U CBOMCTBA.

YACTG Il

1. Tumbl kapOOHUIBHBIX coenuHeHui. Homenxmarypa. CtpoeHune KapOOHHIBHOM
TPYIIIBL, €€ MOJISIPHOCTh U MOJSPU3YEMOCTb, dJEKTPOHHBIEC 3D (PEKTHI.

2. Peakiuu HyKJICO(QHIBHOTO MPUCOCAMHEHHS K aiblIeruiaM W KeToHam. Orinudwus
albJACTUIOB M KETOHOB IO PEaKIMOHHOW crnocoOHOocTU. Peakuuu ¢ BOJOH,
CIUPTaMU, [IMAHUCTBIM BOAOPOJOM, OHCYIH(PUTOM HATPUS.

3. B3aumopelicTBUS ~ albACTHIAOB W KETOHOB C  aMMHAKOM, aMHUHaMH,
TUAPOKCUTIAMUHAMU, THIpa3uHaMu. OKCUMBI, TUAPA30HbI, (DEHUITHIPA3OHBI.

4. Peaknuu anpJeTUA0B U KETOHOB C METAJUIOOPTAaHHYECKUME COCTMHCHHUSIMU.

5. BoccraHoBneHue anpIernioB U KETOHOB JI0 YIiIeBOJopoaoB (peakmusi KuxHepa-
Bonbda, Knemencena) u 1o cnuptoB. Peakuus Tuimienko. OKucieHue anbIeruioB
10 kucsoT. KauecTBeHHas peakius Ha allbJICTUbI.

6. AJBIOJNIEHO-KPOTOHOBAasE  KOHJICHcanusi.  MeTwieHoBass W KapOOHHIIbHAsS
KOMITOHEHTHI. [[pyrue Thmnbl KOHAEeHCAui KapOOHWIbHBIX COEAMHEHUH.

7. HenpenenbHble anbaeruasl 1 KeToHbl. [Iprcoennnenre HyKiIeo(hUIbHBIX PearcHTOB
(Oucynbduta HaTpUs, MarHUHOpPraHUYECKUX coenuHeHuir). OKuclIeHue u
BOCCTAHOBJICHHE HENPEIECIbHBIX albJAECTHAOB M KETOHOB (C COXpaHEHUEM
STUJICHOBOW CBSI3W WM KapOOHWIbHOW rpynnbl). KportonoBsiit ampaerua. Ero
XUMHYECKUE CBOICTBA.

8. Apomarmueckue aibaeruabl. OCOOEHHOCTH CTPOSHHUS. XUMHYCCKHE CBOWMCTBA.
Peaknus Kannuuapo, konaeHcanus ¢ peHosaMu, OEH30MHOBAasi KOHACHCAIU.

9. CpoiicTBa KUPHOAPOMATUYECKUX KETOHOB. AJIBIOJBHO-KPOTOHOBASI KOHJIICHCAITUSI.
OKCHMBI — CTEPEOXUMUS, ITEPETPYNIUPOBKA bekmaHa.

10.MeTo/bI CHHTE3a aBJIETUIOB U KETOHOB (M3 CIIUPTOB, HEMPEACTBHBIX COSIHMHEHUH,
no KydepoBy ¢ MOMOIIbIO MAarHMMOpPraHW4yecKux coeauHeHuil). dopmanpaerun.
ALIETOH.

11.Xunonsl. CTpoeHue, moiydyeHne, XMMUIeCKUe CBOUCTBA, TPUMEHEHHE.

12.01HOOCHOBHBIC ~ KapOOHOBbie KHCIOTBL. Tumbel. Homenkmarypa. CtpoeHue
KapOoKcwiIbHOM Tpynmbl. KuciotHocts. BrnusiHue 3amecturtenieii Ha KOHCTAHTHI
JTACCOLAALINH.

13.XumMuueckre CBOMCTBa HACHIMICHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Peakiuu ¢ ocHOBaHUAMHU, HyKJIeohuIaMu. ITepuduKarius.

14.TIpousBoHBIE KApOOHOBBIX KHCIOT (QHTUAPUABI, TaJOTCHAHTHIPHIBI, aMUJIbI,
cinoxHeie 3Qupbl, conu). Crpoenne. Homenkmarypa. Ilomyuenue. Xumuueckue
CBOICTBA, B3aumoInpeBpauieHus. [leperpynnuposka amuaos no I'opmany.

15.HenpenenbHble MOHOKApOOHOBBIC KHCJIOTBI. XHMHYECKHE CBOWCTBA o, [-
HEIpeNeNbHbIX  KUCIOT  (akpwioBas,  MeTakpwioBasd).  llonmmmepusarus.
[TonumepHbIE MaTEpHUAIIBI HA KX OCHOBE.

16.Meronpl CcUHTE3a TMPEACIBHBIX W HEMPEACTbHBIX KapOOHOBBIX KHCJIOT (M3
YTJEBOAOPOIOB, TaIOT€HIPOU3BOIHBIX, CHUPTOB, KAPOOHUIBHBIX COCIWHEHUU U
ap.)

17. IuxapOoHoBBIe KUCITOTH. OCOOEHHOCTH CTPOSHHSI U XUMUYECKHE CBOWCTBA.

18.MajonoBass kucioTa. SIHTapHass kuciota. ManoHoBblii 3¢up. [lomydenue,
CTpOEHHE, XUMHUUECKHE CBOMCTBA, CHHTE3bI C MOMOIIbIO MAaJIOHOBOTO 3(upa.

19.0KCOKHCIIOTHI, AalleTOYKCYCHash KHCIOTa. AIETOYKCycHbId 3¢up. KetoHHOoe U
KHUCTIOTHOE paciieryieHre. CUHTE3bI C OMOIIBIO alleTOYKCYCHOTO0 3¢upa.



20.T'uapokcukucinoTel  (MonouHasi, BuHHAas u Jp.) Crepeoxumusi. XUMHUYECKHE
CBONCTBA.

21.ApoMaTrueckue KapOOHOBBIC KHUCJIOTHI (OCH30WHAs, CATMIMIOBAs U Jp.) MeTobl
CUHTE3a, OJIyY€HUE TPOU3BOIHBIX, XHMUYECKHE CBOMCTBA. ACIIUPHH.

22.®DraneBbie KUCHOTH ((pTayneBas, TepedraneBas u Jjp.) DrayeBblid aHTUAPUI,
branumu. Konnencanus ¢dTaneBoro aHTUApUIA c dbeHonoM.
[MonusTHnentepedranaro.

23.YrneBomel. Monocaxapunel. Crepeoxumusi. D u  L-psasl, 3HaHTHOMEDHI,
IUCTEpEOMEPBI,  ANUMEpPBL,  aHoMepbl.  Koisbuaro-uenmHass ~ TayTOMETpHS.
[IpoeknmoHHble W MEpPCHEeKTUBHBbIE (POPMYIbI, HOMEHKIATypa. [ JIMKO3UIHBIN
TUAPOKCHIL.

24.MoHo3bl. XHMHYECKUE CBOWCTBA alibJ03 U KeT03 (peakiuu MO0 KapOOHUIBHOU
rpynie, 1O TUAPOKCWIBHBIM TIpylnaM, TIJMKO3WAHAas CBfA3b). B3anMHbIe
IIPEBPAILECHUS AJIbJI03 U KETO3.

25./lucaxapuabl ByX THIIOB — BOCCTAHABJIMBAIONIME W HE BOCCTAHABJIMBAIOIIKE,
Ctpoenue, CBOICTBA.

26.Tlomucaxapuapl. CTpoeHHE KpaxMmajga M IEJ/UTIOJIO3bl. XUMHYECKHE CBOMCTBA.
O¢dups! kneTyaTku. MIcKkycCTBEHHBIE BOJIOKHA: BUCKO3a, allETaTHOE BOJIOKHO.

27.HutpocoenuneHus anudaTHueckoro W apomarudeckoro psjioB. CrpoeHwue.
XuMHUYECKHE CBOMCTBA. AI-(opMa HUTPOCOSTUHEHU .

28.BoccTaHOBIICHHE HUTPOCOCTUHEHHUH B HEUTPAILHOM, IICIOYHOM, KHCIION cpeiax.

29.Meronsl TONy4YeHHS aNU(PATUYCCKUX W apOMAaTUYECKUX HHUTPOCOCIUHCHUH.
Hutpyromue areHTsl.

30.Amunsbl. Kiaccudukarus. Homenknatypa. CTpoeHHEe aMHHOTPYIIIBL, JICKTPOHHBIC
3¢ ¢pexTbl. OCHOBHOCTh aMUHOB, BIIMSIHUE IPUPOJIbI 3aMECTUTEIEH.

31.Peakiuy alKUJIMPOBAHUS aMUHOB. YCJIOBUS, PEarceHThI, MPOAYKTHL. PeakimoHHas
CIIOCOOHOCTb.

32.Peakuuu aluIMpOBaHUsS aMUHOB. Aluiupyromue peareHTbl. [Ipob6a I'mucOepra Ha
NIEPBUYHBIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.

33.Peakuuu amuHOB ¢ anpaeruaamu U ketoHamu. OcaoBanus [ludda (ampaumunbr).

34.Peakiuu amuHOB ¢ kucioramu. Cynb(pUpOBaHUE apOMATUYECKUX aMHHOB. 3alluTa
AMUHOTPYTIIIBI.

35.Peakuuss aMHHOB C Q30THCTOM KHCJIOTOW (pa3ivuusi MEXAy IEePBUYHBIMHU,
BTOPUYHBIMU U TPETUYHBIMU AMUHAMHU).

36.Conmu nuasonus. IloaydeHue, CTpOCHHE, YCTOWYMBOCTh. XHMMHYECKHE CBOMCTBA.
Jnazoruaparel, 11a30TaThl.

37.Peakuuu 3aMeIeHus TUa30TPYIIbl B QpOMATUICCKUX COJISX AMA30HUS (PEaKIHH C
BBIJICIICHUEM a30Ta).

38.Peaknus a3ocodeTaHus Kak AIEKTPOPHUIBHOE 3aMEIICHUE B apOMATUYECKOM SJIpe.
VYcnoBus, peareHThl, NpPOAYKTBL. A3okpacurenu. lloilydeHne METHIIEHOBOTO
OpaHXKEBOI0, KOHI'O KPAaCHOTO.

39.Metonbt MOJIy4eHUS NEPBUYHBIX aMUHOB u3 HUTPOCOEIUHEHUH,
raJIOreHNPOU3BOJIHBIX, CIMPTOB, aMHUJI0B KUCIIOT U Jip. [leperpynnuposka ['opmana.

40.MeTo/ibl TOTYYEHUS] BTOPUYHBIX U TPETUYHBIX AMUHOB.

41.Cynb(pOKHCIOTEI M WX TPOM3BOJHBIC (COJH, XJOPAHTHUAPHIBI, aMHIbI, S(UPHI).
Homenkinatypa, cTpoeHue, CBONCTBA, OJIyYeHHE.

42 . Amunokuciotsl (o, B, y-). HoMenkaatypa, cCTpoeHne, XapaKTepUCTHKA XUMUUECKUX
cBoucTB. [lonyuyenue.



43.beranHOOOpa3HOE CTPOCHHE O-aMUHOKHUCIOT. VoHHBIE (OpPMBI B  BOJHBIX
pactBopax. OmnTHueckass W30MepHs. XUMHUECKHE pEaKIuu [0 aMHHO- H
KapOoKcHIIbHOM TpymmaM. [IoHsITHE 0 CTPOCHUH M CHHTE3€E MENTHIOB 1 OCITKOB.

44.Apomatnueckue rerepounkibl. Tumbl. CtpoeHue, sneKkTpoHHbIE 3(dekTsr (B
CpPaBHECHHH C OCH30JI0M).

45.1laTn4neHHble  apOMATHYECKUE TETePOLUKIBl C OJHUM rerepoatoMoM (dypaH,
tuoden, nmuppoi). Ctpoernne. XMMHUUECKHE CBOMCTBA (B CpaBHEHHH C OCH30JI0M).
[lonyueHnne.

46.11lecTuunieHHbIE apOMATUYECKUE TETEPOLUKIBI C OJHUM TerepoaroMoM. [TupuanH.
Ctpoenue. Peakiyuu 31eKTpoQUIBLHOTO 3aMelleHusl (HUTpOBaHHE, OpOMHUPOBAHUE,
cynbdupoBanue). Peakiuu HykIeO(UIBHOTO 3aMeIIeHUsi (C aMUIOM HATpus, C
THIPOOKHCHIO HATpHs, ¢ peHmuuTHEeM). Peakiiuu mo atoMmy a3oTa (¢ KUCJIOTaMH, €
AJIKUITAJIOTeHUAaMHU U JIp.)

47 Ilypun, nupumuauH. CrpoeHue. [eTepolMKINYEeCKHe OCHOBAaHHS B COCTaBe
HYKJIEMHOBBIX KHCIOT. Hykieo3unbl, HykiaeoTHabl. [IpencraBieHuss o CTpOCHUU
HYKJIEMHOBBIX KUCJIOT.

IV. Ouenounsle maTepuaibl AJs1 NPOBeJeHUS] TeKylled W TPOMEKYTOUHOI
aTTrecTanun

OIIK-1. CnocobeH aHaJIM3UpOBATh W HMHTEPIIPETUPOBATH DPE3VIIBTATHl XUMHUYECKHUX
YKCIIEPUMEHTOB, HAOIIOAECHNI U U3MEDEHMIA.

Howmep Kpurepun
3a1aHUs OLICHMBAHUs 3aaHUH
Cozep:xaHue BOIpoca/3aiaHus

1 JIJIs1 OYMCTKY KHIKHX OPTaHUYECKUX COeIMHEHN NCnoib3yoT: | 1 Gamn 3a
A. Ilepexpucraun3anuio HPaBUIIBHBINA OTBET

b. Bo3sronky
B. Okcrpakimuto
I'. Tleperonky npu atMochepHOM JaBICHUH,

2 JLJ1s 04MCTKM ¥ MAeHTH(PUKAIMU 0CH30iHOI KUCJIO0ThI 1 6ama 3a

HCNOJb3YIOT COOTBETCTBEHHO: MpPaBWIbHBINA OTBET

A. Meto neperoHku npu arMoc(epHOM JaBJIEHUU U OINpe/IeTICHUE
MoKa3aTelisi NPeJIOMJIICHHS

b. MeToa BO3roHKM U ONpeesICHUE TOKA3aTeNs MPETOMIIEHUS

B. Meton nepekpucTtaiin3auy 1 ONpPEAeIeHUE TEMIIEPATYPhI

IIJIaBJICHUS
I'. Metop sKcTpakiiuy U OnpeiesIeHue MOJIKYISIPHOHN pedpakiuu.

3 J1s1 ocymiecTBJICHUS EPErOHKHU MPU aTMOC(EPHOM JaBJICHUU 1 Gasun 3a
HE00XO0IMMO UCIO0JIb30BAThH CJIAEAYIOIUNA HA00P XMMUYECKOM MPABWJIBHBIA OTBET
MOCY/JBbI:

A. Kpyrnononnas konba, Hacagka Kistitzena, mpsiMoit X0JI0IMIbHUK,
AUTOHX, IPUEMHUKH, TEPMOMET]

b. Konb6a Knsiizena, oOpaTHBINi XOJIOAMIBHHK, AJUTOHX, MPUEMHUKH,
TEPMOMET]

B. Konb6a Bropua, xonogunpauk JInbrxa, nacagka /luna-Crapka,
TEPMOMETP, NPUEMHUKHU

I'. Kpyrnononnas konba, Hacagka Bropia, xononunsHuk JInbuxa,
AUTOHX, IPUEMHUKH, TEPMOMETP




4 JI1s Ka4uecTBEHHOI0 ONpe/ieJIeHUs aJb/IerHAHOl rpynnbl B 1 Gann 3a
MoOJIeKYyJie OPraHNYecKOro coeIMHEeHNs UCIOJIb3YIOT peareHT: NPaBUIbHBINA OTBET
A. Jlykaca
b. Tomnenca
B. Ixonca
I'. lennxe

5 Pearent Toasenca —sro: 1 Gasn 3a
A. Okcun xpoma (I11) B KOHIIEHTPHUPOBAHHON CEPHOM KHUCIIOTE IPABUIIBHBINA OTBET
b. PacTBOp Opoma B 4eTHIPEXXIOPUCTOM YTIIEPOJIE
B. AMMuauHbIii pacTBOp OKcuaa cepedpa
I'. Xitopua IMHKA B KOHLIEHTPUPOBAHHOM BOJIHOM PacTBOpe

XJIOPOBOAOPOA.

6 Koa0y Byn3ena ncnouab3ylor ais: 1 6am1 3a
A. IIpuroroBiieHus: U XpaHEHHs paCTBOPOB NPaBIIBbHBINA OTBET
b. Kunsiuenus pactBopoB
B. ®unbrpoBanus pu MOHUKEHHOM J1aBJICHUU
I'. Tleperonku mpu aTMOCHEPHOM JABJICHUH,

7 HeusBectHoe BemectBo X coctaBa CsHsO He okuciasiercs 1 Gamn 3a
ruapokcuom meau (1), nMeeT HeliTPAILHYIO peakIUio HA NPABUNIBHBIA OTBET
JIAKMYC, 26T MOJIOKUTEJbHYI0 HOT0(OPMHYIO IPOOY.

BemecrBoMm X sABJIsIeTCH:
A. Byrun-3-on-1

b. 3-Mertokcunponux

B. MeTHUIBUHUIKETOH

I'. byren-3-ams.

8 HeusBectHoe BemecTBo X o0ecuBe4yuBaeT OPOMHYIO BO1Y, 1 6ann 3a
OKHUCJIsIeTCs OKCHIOM Meu npu HarpeBanuu, B UK-cnekTpe NPaBUIbHbINA OTBET
nMeeT 10J10Cy norJjoumenust B o6aacru 1680-1620 cm.

BemecrBoM X MOKeT OBITh:
A. luxstorekcen-3-o

b. Bensanpaerun

B. ben3oiinas kuciora

I'. Muknorekcen

9 HemusBectHoe BemecTBO X o0ecuiBeynBaeT OPOMHYIO BO1Y, AaET 1 Gasun 3a
0CaJ0K ¢ AMMHAYHBIM PACTBOPOM OKcHjia cepedpa, B UK- NPaBUIbHbINA OTBET
CIIeKTpe UMeeT TPH MOJI0CHI NOTJI0IIeHHs Pa3HOii
MHTEHCHBHOCTH B 06aacTu 1600-1450 cm L. BemectBom X MoskeT
ObITh:

A. Iuksorekcano
b. ®enunanernien
B. Tonyon
I'. ®enoun.

10 HeusBecTHoe BemecTBO X OKHCJISIETCS aMMUAYHbIM pacTBopoM | 1 Gamn 3a
okcuaa cepedpa, npu 100aBJIeHNH €ro BOJHOI0 pacTBOpa K IIPaBUIBHBIA OTBET
cBexkeocaxnénnomy ruapoxcuny menu (I1), roayooii ocagox
THAPOKCH/IA pacTBOpsieTcs U 00pa3yeTcsl SPKO-CHHUI pacTBoOP.

BemectBom X MOkeT ObITh:
A. Ilponanans
b. I'muuepun
B. Caxapo3sa
I'. I'moko3a.
11 Kaky1o Mmaccy yKCyCHOr0 ajibJeruaa MoKHO MoJy4YuTsb u3 120 3 Gayna

MeTaHa, eCJIM BBIXO/l MPOAYKTA HA MOCJIeAHel CTaAuu
cocranisieT 8§0% ? OTBeT YKa:KUTE B IPAMMAX U € TOYHOCTHIO 10




HECATDbIX.

12

IIpn BoccTraHoBjeHUHM HHUTPOOeH30a Mmaccoid 1,23 kr ObLIO
noaydeno 0,772 kr anuiauna. Paccuyuraiite MaccoByw 1010
BbIX0Ja NPOAYKTa OT TeopeTHYeckH BO3MOxkHOro. OTBer
YKa:KUTe B IPOLEHTAX U C TOYHOCTHIO /10 11eJIOr0 3HAYeHMUSI.

3 dayuta

13

IIpuBeautre TpM cnocoda mosaydeHusi (eHosia. YKaKkuTe
0COOCHHOCTH KAMkKIO0I0.

3 bayuta

14

Caenywuiue coeTUHEHHS PACIIOJIOKUTE B MOPSIIKE BO3PACTAHUSA
OCHOBHBIX CBOIiCTB: aMMHaK, YTHJIAMUH, aHWJIHH. JlaiiTe
00bACHEHUA.

3 bayuta

15

Caenywouue coeJUHEHUS] PACNIOJI0KUTE B NMOPS/IKe BO3PACTAHUS
KHCJIOTHBIX CBOMCTB: YKCYCHAsl KHCJIOTA, MPONAHOBAasi KHUCJIOTA,
XJIOpYKCycHasi Kucjiora. /laiite o0bsicHeHM .

3 Gama

16

Caenywouiue coeJUHEeHHsI PACIIOJI0KATE B NMOPS/IKe BO3PACTAHUS
AKTUBHOCTH B PeaKUusX 3JIeKTPOPUILHOI0 3aMelleHus : 0eH30.1,
OeH30iHAsI KUCJI0TA, eHo. [laiiTe 00bsICHEHUS.

3 Gamta

17

Caenywomue 3amecTuTe/ M B apoMaTtuyeckoMm koJbue —CHs, —
NO2, -NH2, -Br, -COOH, —CN pacnoJio:xkuTe mo rpynmnam:

1. DJIeKTPOHO/IOHOPHbIE 3aMeCTUTEIU U OPUEHTAaHTHI | poxa

2. DJIeKTPOHOAKLENTOPHbIE 3aMeCTUTEH U opueHTaHThI || pona
3. DJ1eKTPOHOAKIENTOPHbIE 3AMeCTUTEIH U OPHEHTAHTHI | poaa

3 Gata

18

Ilpeasioxkure TPH XUMHYECKHX TeCcTa /sl TOATBEPIKIACHHUS
CTPYKTYPbI AKPHJIOBOH KHCJIOTHI.

3 Gata

19

Ykaxutre Heo0X0aAMMble peareHTbl M YCJOBHS PeaKkuuu Ajs
NMpeBpallieHus1 TOJYyoJIa B H-OPOMTOJY0J, OeH3WIOpoMu,
O0eH30iiHyI0 Kucja0Ty. Hannmmre ypaBHeHUsl COOTBETCTBYHOIIUX
peaxkumuii.

3 Gata

20

HpelmomnTe CXE€EMY CHHTE3aA HO0J0€eH30J1a B TPHU CTAaAUA HUCXO0IHA
n3 HHTpOﬁCl—BOJ’la U UCITOJIB3YyH PCAKIHUI0O THA30TUPOBAHUA.

3 bayuta




OIIK-2. CnoocobeH nOpoBOIUTH C COOJIOAEHMEM HOPM TEXHUKHA 0O€30MaCHOCTH

XUMHUYECCKUI SKCIICPUMCHT, BKJIKO4Yasa CHMHTC3, aHAJIN3, M3VYCHHNEC CTPYKTYPhI U CBOMCTB

BCIIICCTB M MATCPHUATIOB, HCCIICAOBAHUC MMPONECCOB C NX YYACTHECM.

Howmep Kpurepuu
3aJaHUsA OIICHMBAHUS 3aJaHUI
ConeprkaHue BOIpoca/3agaHus
1 JIerkoBOCIIAMEHAIOIUMHUCH ABJIHIOTCH BCe BEleCcTBA 1 Gann 3a
psu]a: IIpaBUJIBHBIN
A. JInaTunoBsiii 3dup, 6eH30iHAS KUCIIOTA, STUIIAIIETAT OTBET
b. AnetoH, 6eH30aT Kajus, YeTHIPEXXJIOPUCTHIN YIIIEpO
B. lusTrioBslii 3¢up, arieToH, anerat HaTpHs
I'. Drunanerar, alieToH, TeTparuapodypax..
2 IIpu neperonke JerkoBoOCIJIAMEHSIIOIIUXCS JKUAKOCTeit B | 1 Oamn 3a
Ka4vecTBe HArPeBaTeJbHOI0 3JIEMEHTA UCIOJb3YIOT: NPaBUIIbHbIN
A. Macnsnayro 6aHio OTBET
b. I'a3zoByto0 ropenky
B. Bogsnyto 6aHto
I'. Ilecuanyto GaHro.
3 Jliis1 ocylecTBJIEHUS IEPErOHKH NMPH aTMOoChepHOM 1 6amn 3a
JAaBJIEHUM He00XO0AMMO HCIO0JIH30BATh CJAEAYIONIHI HA00p | MPaBHIbHbBIN
XHMHY€ECKOM IOCYybl: OTBET
A. Kpyrnononnast konba, Hacaaka KunsiizeHa, npsmoit
XOJIOAWIBHUK, aJUNIOHXK, IPUEMHUKHU, TEPMOMETP

b. Konb6a Knsiizena, oOpaTHbIi XOJIOAMIBHHK, AJUTOHXK,
MPUEMHUKH, TEPMOMETDP

B. Kon6a Bropua, xonoamibauk JInbuxa, Hacaaka JluHa-
Crapka, TepMOMETp, IPUEMHUKHU

I'. Kpyrinononnas konba, Hacanka Bropia, Xono1uinbHIK
JInbuxa, amnoHk, IPUEMHUKH, TEPMOMETP

4 Kpyriononubie KoJ10bl B OPraHn4ecKoOM CHHTe3€ 1 Gamn 3a
HMCIOJIb3YIOT JJIs: IIPABUIIbHBIN
A. PaboT, CBA3aHHBIX C HATPEBAHNUEM OTBET
b. Xpanenus xugkocreit
B. [IpuroTtoBienus pacTBOpoOB
I'. ®unpTpoBanus.

5 JlJ1s mpoBeieHus1 IKCTPAKIMHU MCIOJIb3YIOT: 1 6amn 3a
A. KanenbHble BODOHKH HpaBUIIbHBIH
b. JlenutenbHble BOPOHKU OTBET
B. Konunueckue BOpOHKH
I'. Mensypku.

6 Jis1 BBICYIIMBAHUS TBEPABIX BelIECTB UCMOJb3YIOT: 1 Gamn 3a
A. ITpubop Cokcnera [PaBHUIIBHBII
b. TpyOky Omuxa OTBET
B. Oxcukarop
I'. Konby ®aBopckoro.

7 Xpomarorpagus ucnoJb3yercs AJs: 1 6ann 3a
A. TlonTBep aeHus: CTPYKTYPHI BEIIECTBA MPaBUITbHBIIA

OTBET

b. Unentudukanum BemecTra

B. YcranoBieHus cTpyKTypbl BEIIECTBA

I'. Paznenenusi, OUNCTKH BBIJICICHUS U UACHTHU(DUKAIINI
BEIICCTB,




B kavecTBe ANWJINPYIOIIHUX PEAreHTOB HE UCNOJIb3YIOT:
A. XyopaHruapuasl KapOOHOBBIX KHCIIOT

b. Anpnernabl
B. Cnoxnsbie 3¢gupsl
I'. KapO6oHOBBIE KHUCIIOTHI.

1 Gamn 3a
MPaBWIbHBIN
OTBET

J1s1 mosty4eHHus NPoCThIX 3UPOB HCIOJIbL3YIOT:
A. Koupgencamuro Kisaiizena

b. Cunre3 Bunpsamcona

B. Peaknuro srepudukanuu

I'. IleperpynnupoBky ®@puca.

1 6amn 3a
NIPaBUJIbHBIN
OTBET

10

Jis peakumid, NPOTEKAOUIUX 10 MEXAHU3ZMY
OMMOJIeKYJISIPHOT0 HYKJI€0()UIBHOT0 3aMelleHUusl
XapaKTepHO:

A. Hanmume cyOcTpara ¢ TOCTYIHBIM PEaKIIMOHHBIM

LEHTPOM, CUJIbHBIN HYKJICO(HII, MOJIIPHBIA alipOTOHHBIN
pacTBOPUTEIIb

b. Hanmume cyOcTpara ¢ TOCTYIHBIM PEaKIIMOHHBIM
HEHTPOM, a0kl HyKJIeo(HI, MOISPHBIA TPOTOHHBIN
pacTBOPUTEIIb

B. Hannuune cuiIbHOrO OCHOBaHMS, pa3BETBIEHHAs CTPYKTypa
cyOcTpara, BbICOKas TeMIepaTypa

I'. Hanmuuue cy6erpara, criocoOHOro o6pa3zoBarh yCTOWYMBBIN
KapOOKaTHOH, HECUJIbHBIN HYKJI€0(hUII, TOISIPHBIN
IIPOTOHHBIN PaCTBOPUTEID.

1 6amnn 3a
NIPaBUJIbHBIN
OTBET

11

B Tpu cTaauu ocyuecTBUTe Nepexos 3TaHOJA — 1-3ToKcH
ITAHOJI. YKaKUTe YCJI0BHS BceX NpeBpalleHui.

3 daiuta

12

OcyuiecTBUTE MpEBPAIIEHUs 110 CXeMe
ITaHAJb — NPONAHOJ-2 — U30MPONUIOEH30aT.
Yka:kuTe yCJIOBHS BCeX MPeBpPallleHUHIA.

3 Gamna

13

OcyiecTBUTe NPeBpPAaIlleHHs N0 cXxeMe
O0yTeH-2 — 0yTaHOJI-2 — OYTAHOH — OKCHM OyTaHOHA.
YkaxuTe ycJIOBUS BceX MpeBpalieHunid.

3 daiuta

14

OcyumiecTBuTE NpEeBPalIeHNs 110 CXeMe
(pernmMarauitbpomusn — OeH3oMHAA
0€eH30MJIXJIOPHU.

Ykaxure yca0Bus BcexX NMPeBpPaLCHUHI.

KHcJI0Ta —»

3 daiuta

15

OcyuecTBUTE MpPEBPALIEHUs 110 CXeMe
0€eH30J1 - HUTPOOEH30/1 — AHUJIMH — 0eH30J1-
AMA3OHUMXJTIOPHA.

Ykaxure ycj10BUs BceX NMpeBpaLleHui.

3 Gamna

16

OcymecTBuTe NpeBpamieHust 1o cxeme
n-MeTWJIAHWJIMH — 1-TOJIYOJAUA30HUII-XJIOPH] —> H-
OpOMTO.1y0J1 —> n-OpOMOEH30iiHAsI KHCJIOTA.
Ykaxure ycja0BHUsl BCeX NPeBpPaLeHUI.

3 Gamna

17

OcyumecTBuTe NpeBpamieHus Mo cxeme

N-HUTPOAHUWJIUH — H-HUTPOOEH30//IUA30HUI-XJIOpU] — n-
THAPOKCH-1"-HUTPOa300€eH30.1.

Ykaxkute ycjJoBUSI BCeX NpeBpallleHUid W OCOOCHHOCTH

NocJIeAHel peaKIuu.

3 oajuta

18

‘ OcyuecTBuTE NpeBpalIeHus 10 cxemMe

3 dajuta




OeH3auabaerna — 0eH3WIOBBIH CIUPT —
OeH3MJIAMUH —> XJIOPHI MEeTHJI0CeH3UJIAMMOHMS.
Ykakure ycia0Bus BceX NpeBpallieHU .

19 B Tpu cTaauu ocymecTBUTE NEPexos 3 Gayna
aleTHJIeH —> AleTHJIXJIOPHU/I.
YKaxuTte ycJa0BHUs BCeX NMpeBPallleHHIA.

20 B Tpu cTaiuu ocymecTBUTE MePexXo/ 3 6amna

HUTPOOEH30J1 — (peHoJI.
YkakuTe ycja0Bus BcexX MpeBpallieHH .




OIIK-6. CrtocobeH npeacTaBisiTh PE3IVILTATHEI CBOEW padOTHI B VCTHOW U MUCHMEHHOU
(bopMe B COOTBETCTBHMM C HOPMAMHU W IPABWIAMH, OPUHITHIMA B IPOhECCHOHAILHOM
COOOIIIECTBE.

Homep Kpurepun
3aJ1aHus Cozeprkanue BOpoca/3a1anus OLICHUBAHHS
3a1aHUN
1 Toabko KOBaJIeHTHbIE CBSI3U MPHUCYTCTBYIOT B 1 Gamn 3a
COCIMHEeHMU: MPaBWIbHBIN
A. CH3-CH2-CH2-NO> OTBET

b. CH3-CH2-CH2-ONa
B. CH3-CH2-NH3Br
I'. CH3-CH>-COONa.

2 AMMHOIpPYIIA NPOSIBJISIET CBOICTBA 3JIEKTPOHO0OHOpPHOro | 1 Oamn 3a
3aMeCTHTEJIS B COeIMHEHNHM [paBUIBLHBIH
A. benzunamun OTBET

b. Amnmunamun
B. IIponmiunamun
I'. ®ennnamuH.

3 IIponun, B oT/IMYHE OT NPOIIEHA, PearupyeT O BCeMHU 1 6amn 3a
COeIMHECHUSIMH psiaa: IIPABUJIbHBIN
A. Br2 (CCl4), Clz mpu 500°C, C4HgLi OTBET

B. CH3CH20H (kt,t%), NaNHz, HBr
B. H20 (kt,t°), CHsSH (kt,t°), HBr
I'. [Ag (NH3)2]JOH, NaNH2, H2CO (kt,t°).

4 Hau6oJiee BepOSITHBIM HHTEPMEINATOM B PEAKIIUU 1 6an 3a
3J1eKTPO(HIBLHOro NpUcoeMHeHHs OPOMOBOIOPO/IA K 2- NPaBUIIbHBINA
MeTHJI0yTeHy-1 aABJsieTcs: OTBET

+

A. CH3—(|:H—CH—CH3
CH,
by

b. CHyC—CH;CH,
CH,

B. CH;C—CH;CH,
CH,

I. CH3—(|:H—CH—CH3
CH,

5 B pesyabTare ruaparanuu 0yruna-1 B npucyTcTBHH 1 Gann 3a
coJieii pryTH o6pa3yercs: TIPaBHIIbHBIN
A. byranainb OTBET
b. byranon
B. byranon-1
I'. byranon-2.

6 B nopsiike yBeJM4eHHsI CKOPOCTH 3J1eKTPOPUIBLHOTO 1 Gan 3a
OpoMHMpPOBaHHUS PACIOJI0KEHbI COeIHHEHUs B PALY: HPABHUIIBHBIH
A. Tonyon, penon, 6GpombeH301 OTBET

b. benzanbnerun, geno, Tomyon
B. Bpom6en3on, 6eH3anpaerua, Toayol
I'. Benzanpaerua, Tomyos, GeHo.

7 CorsiacoBaHHasi OPHEHTAIMS 3aMecTUTe el nposiBasiercss | | 6amn 3a
B COeIMHEHUH MPaBUJIBbHBIN
A. 4-HutpoOeHn3oitHas KucioTa OTBET




b. 3-lluanoanwnua
B. 2-Hutpodenon
I'. 3-Bpomben3anbaerun,

Bbi0epure psig, B KOTOPOM COeIMHEHHS PACIOJIOKEHBI B

nopsiiKe yBeJuYeHusi KapOOHUIbHON AKTUBHOCTH:
A.HCHO, CH3CH2CHO, CH3CH.COCHjs

b. CH3COCHs, CH3CH2CHO, CH3CH2COCH3
B. CH3COCHs, CH3CH.CHO, HCHO
I'. CH3CH2COCH3s, HCHO, CH3CH2CHO.

1 Gamn 3a
MPaBWIbHBIN
OTBET

ByTraHoH-2 pearupyer co BceMH COeIHHEHUSMU Ps/Ia:
A.NH2-NH>, H*; Cu(OH)3, t° KMnQa, H2SO4, t°

Bb. NH20OH, H*; Cl2, NaOH; Hy, Ni

B. NH2-NH2, H"; KMnOQs, H2SO4, t° CuO, t°

. Hz, Ni; [Ag(NHs)2]OH, t°

NH>—NH2, H™

1 6amnn 3a
NIPaBUJIbHBIN
OTBET

10

JM3THIAMHMH pearupyer co BceMH COeJUHEHUSIMH Psijia;
A. A30THasl KUCJIOTa, a30TUCTasl KUCIIOTA, YKCYCHBIN

AHTUAPU]I,
b. A3oTHas KuCIOTa, YKCYCHBIA aHTUIPU, HOIMETaH

B. A3oTHas kuc0Ta, a30THCTAs KUCI0TA, TUAPOKCH]T HATPHS
I'. AzotucTas KucioTa, HoaMeTaH, OpOMOBOIOPOI.

1 6amn 3a
NIPaBUJIbHBIN
OTBET

11

Ha npumepe B3anmoaeiicTBusi 0poMITaHA ¢ BOAHBIM
PacTBOpPOM LIET0UYM HU3JI0KUTE CYHIHOCTh MEeXaHU3Ma
OMMOJIEKYJISIPHOTO HYKJIEO(PHIbHOI0 3aMeLlIeHUs y
HACBIIEHHOT'0 ATOMA yrJjepoaa.

3 daiuta

12

Ha npumepe B3anMoaeiicTBusI 2-0poM-2-MeTHJINPONIaHA €
BOJHBIM PACTBOPOM INEJIOYM M3JIOKMTE CYIIHOCTh
MeXaHHU3Ma  MOHOMOJIEKYJISIPHOIO  HYKJIeO(HJILHOIrO
3aMellleHHsl Y HACBIIIEHHOT0 aTOMa yrJiiepoja.

3 Gamna

13

Ha npumepe B3aumoneicTBusi OeH30s1a ¢ OPOMITAHOM B
NPUCYTCTBHM  KaTajau3aTopa  H3JI0XKHTe  CYLIHOCTh
MeXaHHu3Ma 31EeKTPOPHIBHOTO 3aMeleHus B
apoMaTH4eCKOM pPsay.

3 Gamna

14

Oxapakrepu3syiiTe BJUsIHUE 3aMeCTUTeJIel B
apoMaTH4YeCKOM si/ipe HA POTEeKaHUe peaKu i
3JIEKTPOPUIBHOI0 3aMeLeHUs.

3 daiuta

15

IIpu B3aumoaeiictBuu OeH3osia ¢ 1-OpoMmpomaHoMm B
NpUCYTCTBHM XJopuaa xeie3a (111) 6b11a moryueHna cmech
MOHO- W [M-3aMEIIEHHBIX 0EH30JI0B ¢ NpeodafaHneM
U30MponuJadeH3osa U 1,4-nuu3onponun/idensoa.
OOBSICHUTE 3TOT pe3yabTarT.

3 daiuta

16

IIpn B3ammoneiicTBUM NponeHa ¢ OpPOMOBOIOPOIOM B
NOJIIPHOM pacTBopuTeie odpasyercs 2-0pomnponan. Ilpu
B3aHMO/JCHCTBHM ITHX 7K€ PeareHTOB, HO B NIPUCYTCTBUH
nepokcuaa  Bojgopoaa  ooOpasyercss  1-Opommpomnas.
OO0BbsicHUTE 3TH pPe3y/IbTAThI.

3 Gamna

17

Ilpu  B3amMogeiicTBMM  MpomeHa ¢  XJOpPOM B
YeThIPEXXJIOPUCTOM yriiepoae npu KOMHATHOM
Temmeparype ooOpasyercsa 1,2-nuxnopnponan. Ilpm
B3aUMO/eliCTBUM JITHX K€ PpeareHToB, HO MpH
Temneparype 450°C oOpa3yercst 3-XJIOpHponeH u
BbleJIsIeTcsl XJ10poBoiopoa. O0bsicHUTE 3TH pe3yJIbTaThl.

3 bayuta

18

Peakuun HYKJ1€0(PMIBLHOT0 NMPUCOEeINHEHH S mno

3 bayuta




KAapOOHWJIBLHOH TIpynme 4YacTto TpPedyOT NPHCYTCTBHA
KHCJI0THOro Karanauzatopa. Ho B ciy4yae mcnoJib30BaHuA
N-HykJ1eo(pnji0B TNOBBIIIEHHAs] KHCJIOTHOCTb  MOKeT
3HAYUTEJbHO CHH3MTH CKOPOCTh peakuuu. OO0bsicHUTe
3TH (paKThI.

19

Peaknus AMA30THUPOBAHUS npejacrasJjsieT coooii
B3aMMO/IeliCTBHEe NMEPBUYHBIX APOMATHYECKHX AMHMHOB C
COJIIMH a30THCTOH KHCJIOTBI B H30BITKE CHJIbHOH
KHCJIOTHI NMPH NMOJ/IePKAHMU HU3KOH TemmepaTypsbl. Uem
00BSICHSIIOTCSI TAKHME YCJIOBHS 3TOM peakuum?

3 Ganna

20

A3ocoueTaHue — B3aUMOJEHCTBHE COJIell  MAa30HUA C
apoMaTHYeCKUMH coeIMHEeHUsIMH, coJepKaluMu
CWIbHBbIE  JJIEKTPOHOJOHOPHbIe  rpynnbl  ((peHobl,
apoMaTHyecKue AaMUHbl W WX TMPOM3BOAHBIE), 4YTO
NPUBOAUT K 00pa3oBaHMI0 a3ocoequHeHMil. Peaknus
TpedyeT co0.1101eHNsl onpeaeJéHHbIX 3HaYennii pH cpenbl.
Yem 00ycJi0BJIeHBI TAKHE 0COOCHHOCTH ITOH peakuuu?

3 daiuta




MakeTt PK3aMEeHAIMOHHOIr0 OMJIeTa MO0 JUCIHHUIIINHE
«Oprannyeckasi XuMHsI»

1. HamummTe ypaBHEHHs peakIil MEXTy CICIYIONIUMU COCIUHCHUSIMU B YKa3aHHBIX
YCIOBUSIX:
a) M30MACIISTHBIN anbAeTU ] U (PEHUITHIPA3UH B KUCIION Cpelie;
0) mpona”ajib U METUJIITUIKETOH B MPUCYTCTBUU IICIIOYUH;
B) KOHJICHCAIIMS dTUJIAIIETaTa B IPUCYTCTBUU ATUIIATa HATPUS;
') HarpeBaHue OyTaHaMu/ia B MPUCYTCTBUU NIeHTaokcuaa docdopa;
1) KOpUYHas KUCJIOTa 1 OpOMOBOIOPO/I;
e) HarpeBanue (t~1500C) 2-runpokcuOyTaHOBON KUCIOTHI;
’K) HarpeBaHuEe MUPOBUHOTPATHON KUCIOTHI C pa30aBiICHHON CEPHOUN KUCIIOTOH;
3) a,D-raylakTonupano3a ¢ HOJ3TAaHOM M KHCIOTHBIM THUAPOIH3 O0Opa3yromerocs
COCIMHCHHSI,;
1) TUMETUIIDTUIIAMIH B CepHAsl KUCIIOTa;
K) OpOMU/JT O-TOJIUIIUA30HUS U HOAUT KaTHsL.
HazoBute Bce 00pasyronuecs: COeTUHEHHUS.

2. Hanuiure ypaBHEHHS peaklMil MOJIyYEHUS CIEIYIOINUX COEAUHEHUMN:

a) aleTOH MHPOJIM30M COJIM COOTBETCTBYIOLIEH KapOOHOBOM KUCIIOTHI;

0) u3oMacisHas KUCI0Ta U3 MaJIOHOBOIO 3Qupa;

B) D-kcuno3za uz D-umno3sr;

r) MpoNWIaMUH U3 1-OpomIiponana;

1) 4-TUApOKCH-3-METOKCH-4'-HUTPOa300€H30] H3 COOTBETCTBYIOIIUX [HMA30- M
a30COCTaBJISIOLIUX.

VYKaXuTe ycIIOBHS BCEX MPEBPAILICHUN.

3. OcyuiecTBUTE NPEBPAILECHUS, HA30BUTE BCE COCTUHEHUS.

CHy C-CHy CH,

NaOH

| ——— J 0]

TCH CH,Br 3Cl, | NaOH

H = LiAlH, ~ CHyCH,NH, . B CH,CH,CH,CL c Na/C,H,OH

KOH, t°
lcéH S0,Cl Cu, 200°C
CZHSOH 136

-

H+
4. Peakuus 1na3oTHUPOBAHUS. Y KAXKUTE YCIOBHS PEAKUWH, THA30TUPYIOLIME ArCHTHI.

PaccmoTpuTe MeXaHN3M peakiiK Ha JJI0OOM KOHKPETHOM IPHMEPE.
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IIpumepHbIii epeYyeHb TeM IS KYPCOBBIX padoT M0 JMCUMILINHE

((OpFaHI/I‘IECKaH XUMUA»

KOHCTpYKTUBHBIE PEAKIIUN B OPTAHUYECKON XUMUN

THIBI XUMUYECKHX CBA3EH B OPraHUYECKUX COCTUHEHUSAX
KHuCIOTHO-OCHOBHBIE CBOWCTBA OPTaHUYECKUX COCTUHEHUN
THUITBI KHCIIOT B OPraHUYECKON XUMUU

Oprannuyeckre OCHOBaHUS

Karanuzatopsl ruipupoBaHus U 1eTUIPUPOBAHUS
HMHTepmearaTsl OpraHU4eCKUX peakui

PeareHTsl B OpraHMYecKuX peakuusax

PaCTBOpI/ITCJ'H/I B OPraHUMYCCKUX pCaKIUsAX

. MeTroapl KaYeCTBEHHOI'0 aHAIN3a OPTaHUYECKUX COCIUHEHUM

. MeTroapl KOJIMYECTBEHHOTO aHAJIN3a OPTaHUYECKUX COEAUHEHNN

. Marnuiioprann4eckne COeINHEHUS

. IIpuMeHeHne MarHuiOpPraHN4eCKUX COCAUHEHUIN B OPraHUYECKOM CUHTE3€

. Peakuuu Hykj1€0()UIBHOTO 3aMEIIEHUS B ApOMaTHUYECKOM Py

CTpOGHI/Ie " OBCT OPTraHUYCCKUX COGI[I/IHGHI/If/'I

. Karanmu3aropsl 1 KaTaTUTUYECKUE PEAKIIUHA B OPTaHUYECKON XUMUHU

. IleperpynnupoBKHY ¢ y4acTHEM a30TCOAEPKALIUX COCTUHEHUN

. IleperpynnupoBKy ¢ ydacTUEM KUCIOPOACOAEPKALLUX COCAUHEHNUN

. IleperpynnupoBKy B OPraHU4ECKOM XUMHAH

. Kucnopoaconepxamye naTu4ICHHbIE HUKIBI C OAHUM FeTEPOATOMOM

. A30Tcoz[ep>1<aume MCCTUYJICHHBIC IUKJIBI C OAHUM I'€TCPOATOMOM

Peakiinu koHaeHCcan

. I[BYXOCHOBHLIC KHCJIOTBI U UX IIPOU3BOJIHBIC

ConpsikeHHOE MPUCOETUHEHHE K o, 3-HEeNpeIeIbHBIM COeTMHEHUSIM

. HykneoduiibHble TEPErpyNnnupoOBKH K JIEKTPOHOACPUIIUTHOMY a30TYy.

. Bxitag pycCKuX XMMHKOB-OPTraHUKOB B PA3BUTHE HAYKH.



Ipunoxenne 3
YueOHO-MeTOoANYeCKOe M HH(pOPMALIHOHHOE o0ecrieyeHe TUCHUIIIUHDI

PexoMenayemas aureparypa

OcHoBHas uTepaTypa:

1. PeytoB O.A. Oprannyeckas xumus: yueOHuk. Y. 1: Oprannyeckas xumus: B 4 4. Y.
1/ O.A. Peyros, A.JI. Kypu, K.I1. Bytun. — 9-e uza. — Mocksa: Jlabopatopus
3Hanui, 2021. — 570 ¢. — Pexxum mocryma: https://e.lanbook.com/book/166749

2. PeyroB O.A. Oprannyeckas xumus: yueOnuk. Y. 2: Oprannueckast xumusi: B 4 4. Y.
2/ O.A. Peyros, A.JI. Kypn, K.I1. bBytun. — 10-e uzn. — Mocksa: Jlaboparopus
3HaHui, 2021. — 626 ¢. — Pexxum noctyma: https://e.lanbook.com/book/166750

3. PeyroB O.A. Oprannueckas xumus: yueOHuK. Y. 3: Oprannyeckas xumus: B 4 4. Y.
3/ O.A. Peyros, A.JI. Kypu, K.I1. Bytun. — 8-e uzn. — Mocksa: Jlaboparopus
3HaHui, 2021. — 547 ¢. — Pexxum noctyma: https://e.lanbook.com/book/166751

4. PeytoB O.A. Opranunueckas xumus: yueOHuk. Y. 4: Oprannyeckas xumus: B 4 4. Y.
4/ O.A. Peyros, A.JI. Kypn, K.IT ytun. — 7-e u3a. — Mocksa: JlabopaTtopust
3HaHui, 2021. - 729 ¢. — Pexxum noctyma: https://e.lanbook.com/book/166752

JlonomHUTENNbHAS TIATEPATYPA:

5. Hprok B.I'. Oprannueckas xumusi: yueoHoe nocodue st By3os / B.I'. [Ipiok,

B.T". Kaprnies, B.I1. Xuns. - 3-¢ u31. — DnextpoH. n1aH. — Mocksa: FOpaiit, 2021. —
502 c. — (Bricmiee odpazoBanue). — URL: https://urait.ru/bcode/474456

6. I[lepeBanoB B.I1. ToHkui opraHUYeCKU CHHTE3: MPOEKTUPOBAHUE U 00OPYAOBaHHE
IPOU3BOJICTB: yueOHoe rmocodue /st By3oB / B.IL. Tlepesanos, .. Kongobckuii. —
2-e u3ll. — DNeKTpoH. aaH. — Mocksa: IOpaiit, 2021. — 312 c. — (Beicuiee
obpasosanue). — URL.: https://urait.ru/bcode/473022

7. Mla6apos FO.C. Oprannyeckas xumus [Dnektponnsiid pecypce] / FO.C. I1la6apos. -
5-¢ m3n., crep. — Caunkrt-llerepoypr: Jlans, 2022. — 848 c. — Pexum goctymna:
https://e.lanbook.com/book/210716

8. l'amoukwn A.. Oprannyeckass xumus. Kuura 1. Teopermdyeckue OCHOBBHI.
ALMKIUYECKUE YTIIEBOJOPOJbI [DIEKTPOHHBIN pecypc]: ydueOHoe mocodue s
By30B / A.W. l'anoukun, W.B. Anansuna; — 3-¢ m3z., crep. — Cankr-IletepOypr:
Jlanb, 2022. — 436 c. Pexxum noctyna: https://e.lanbook.com/book/201173

9. I'amoukun A.M1. Opranndeckas xumus. Kuoura 2. KapOomukianueckue
AJIEMEHTOOPTraHUYECKUE COEIMHEHMS. [alloreHo- UM THAPOKCUIIPOU3BOIHBIE
YTJIEBOJIOPOJIOB [DNEKTpOHHBIN pecypc]: ydebHoe mocobue / A.W. I'amoukuH,
N.B. Ananbuna. - 2-¢ usn., ucnp. — Cankr-Ilerepoypr: Jlanp, 2022. — 404 c. —
Pexum noctyna: https://e.lanbook.com/book/206069

10.T'amoukun A.M1.  Opranunueckas xumus. Kuaura 3. Asorcoaepxamiue o
KapOOHWIbHBIE coeqnHEeHUs. KapOOHOBbIE KHCIOTBI M WX MPOU3BOIHBIC
[OnexTponnsii pecype| / AWM. I'anoukun, U.B. Ananpuna. — 3-¢ u31., cTep. —
Cankr-lletepOypr:  Jlanb, 2022. — 432 c¢. — Pexum  Joctymna:
https://e.lanbook.com/book/195480

11.1erone A.E. Opranuueckass Xumus. MeXaHuU3Mbl peakuuid [DIEKTPOHHBIH
pecypc] / A.E. lllerones, H.M. YepnoB. — 3-¢ u3xa., crep. — Cankr-IlerepOypr:
Jlanb, 2022. — 132 c¢. Pexxum noctyna: https://e.lanbook.com/book/215771



https://e.lanbook.com/book/166749
https://e.lanbook.com/book/166750
https://e.lanbook.com/book/166751
https://e.lanbook.com/book/166752
https://urait.ru/bcode/474456
https://urait.ru/bcode/473022
https://e.lanbook.com/book/210716
https://e.lanbook.com/book/201173
https://e.lanbook.com/book/206069
https://e.lanbook.com/book/195480
https://e.lanbook.com/book/215771

12.1l1a6apos FO.C. Opranudeckas xumusa [DnexkrpoHHbiii pecype] / FO.C. l1laGapos;
[Ta6apoB FO.C. — 5-¢ u3sn., crep. — Cankrt-lletepOypr: Jlanp, 2022. — 848 c. —
Pexxum noctyna: https://e.lanbook.com/book/210716

13.UBanoB B.I'. Opranunueckas xumusi: yueOuuk / B.I'. IBanos, B.A. ['opnenko, O.H.
I'eBa; MOCKOBCKHMH TEeAaroruyeCKril TOCyJapCTBEHHbIM YHUBEpPCUTET. — MOCKBa:
OOO "Hayuno-uznatensckuii nentp UHOPA-M", 2022. — 560 c. — (Beicuiee
oOpazoBanue: Maructparypa). — BO — bakamaBpuar. — Pexum pgoctymna:
https://znanium.com/catalog/document?id=417873



https://e.lanbook.com/book/210716
https://znanium.com/catalog/document?id=417873

IIpuno:xkenue 4

Caenenust 00 00HOBJIEHMH padoyeil MPOrpaMMbl JUCHMILIHHBI

Nerr.m.

OOGHOBJIECHHBIHI
pasnaen paboueit
IPOTPaMMBbI
JVCIIATUTHHEI

OnucaHre BHECEHHBIX
U3MEHEHUH

PexBU3UTHI TOKYMEHTA,
YTBEPIUBILIETO
W3MEHEHUS




