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«OpraHuyecKas: XUMHs» i1 CTYIACHTOB (paKyJIbTeTa OYHOrO OOydUeHHUsS CpPEIHEro
PO eCCHOHATEHOTO 00pa30BaHMSI.

Y4ebHoe mocoOue MTpeacTaBisieT co00i y4eOHO-METOAMYECKH KOMIUICKC,
OOBETMHSIOIINNA TEOPETUICCKYI0O M JTa0OpaTOPHYIO YacTH 3aHATHH IS CTYACHTOB
O4YHOTO (haKyJIbTeTa CpeaHero MpodecCHOHAILHOTO 00pa3oBaHus. B HeM comeprxkarcs
OCHOBHBIC TCOPETUYECKHE BOIPOCHI CEMHUHApOB, a TaKXKe TMPAKTUKYM TI0
Ka4eCTBEHHBIM PEaKIUAM Ha (QYHKIIMOHAIBHBIC TPYIIITBI OPraHUYCCKUX COCTMHCHHM.
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BBEJAEHHUE

MecTo ANCIUIIJINHBI B HpO(l)eCCI/IOHaJIbHOﬁ NOATOTOBKE

Opranuueckass XMMHUS — OCHOBAa MHOTHX OTpaciied MPOMBIIUIEHHOCTH. JTO
dyHIaMeHTallbHAs HayKa, KOTOpas UMEeT OOJIbIIOe 3HAYCHHE ISl TEOPETUICCKON U
Mpo()eCCHOHATEHON TOATOTOBKU CHeNHaTncTOB. OHAa 3aHUMAeT BaXKHOE MECTO B
CHUCTEMeE BhICIIETO (papmarieBTHUYecKoro oopasoBaHus, T. K. 6osee 2/3 ol1ero yucia
JIEKAapCTBEHHBIX ~ MPEMapaToB  COCTABISAIOT  CHHTCTUYECKHE U MPUPOJIHBIC
OpraHUYeCcKHe BEIECTRA.

Oprannyeckass XuMHUsl Kak OJIHA U3 €CTECTBEHHO-HAYYHBIX IUCIUIUIMH UMEET
BEIlylIEe 3HAYEHUE B CUCTEME IOJATOTOBKH MPOBHU30pPOB. B Kypce opraHmyeckoi
XUMUHU (HOPMHUPYIOTCS 3HAHUS U YMEHHUS NIl OA3UCHBIX U NMPOPUIBHBIX JUCIUTUINH
(bapmarneBTHYECKOH, TOKCUKOJIOTUYECKOM U OHOJIOTNYECKON XUMUH,
dbapmakornozuu, (apmakonoruu, (apMalleBTUYECKOM TEXHOJIOTHH), a TakXKe s
MPAKTAYECKOM JIEITEILHOCTH TPOBU30PA.

VYyebHblli MaTepuall TOA00paH TakuM O0Opa3oM, YTOOBI OH OTpaXKkai
BOKHEUIIINE KJIACCHI OPTaHUYECKUX COCAMHCHHUH, KOTOPHIE COCTABIISIIOT OCHOBY JIJIS
bOpMHpPOBAaHUS XUMHUYECKOTO MBIIUICHUS WU Pa3BUTHS OpPUEHTAIMM B MpoliiemMe
«CTpYKTypa — CBOHWCTBa». bombioe BHUMaHUE yneneHO MpodecCUuOHATBHO
MOTHUBHPOBAaHHBIM TPYIIIIaM  COCAWHCHWH, TaKMM KaK T'eTEePOIUKINIECKHEC
COCIMHEHMUSI, aJTKAJIOU/IbI, JINTIHU]IBI, TEPIICHOUIbI, CTEPOUIBI.

CryaeHT AOKEeH 3HaTh OOIIME MPUHLMIIBI MOAXO0AAa K OLEHKE CBOMCTB H
aHAJIU3y OPraHMYECKUX COCAMHEHMM, BXOASUIMX B COCTaB JIEKAPCTBEHHBIX BEILECTB,
MO3TOMY OOJIBIIIOE 3HAYEHUE B Kypce OPraHMYeCKON XMMHH MPHUAAETCS OBJIAJICHUIO
3HAHUSMU AJIIEKTPOHHOT O CTPOEHUS 17} pPEaKLIMOHHOMN CIIOCOOHOCTH
XapaKTEPUCTHUECKUX TPYI, KOTOPbIE B JaJbHEHIIEM JOJDKHBI COCTABUTH OCHOBY
(YHKIMOHATBHOTO aHAJIN3A.

Koneunoii unenpto auCHUIUIMHBL — «OpraHuyeckas XUMUS»  SBIACTCS
dbopmMupoBaHUe 3HAHUKA OOIMMX 3aKOHOMEPHOCTEH XUMHUYECKOTO TOBEJEHUS
OPraHUYECKUX COCAMHECHUN BO B3aUMOCBSI3M CO CTPOCHMEM KaK OCHOBBI IS
OCO3HAHHOTO  TOHMUMAaHUSI M  YMEHHUA  pellaTh XUMHYECKUE  MPOOJIEMBI
JIEKapCTBOBEICHMUSL.



Pazges |. YHEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Jucruriuaa OIL.9

«Opranunyeckas

XUMMUSA»

OTHOCHUTCA

K

npodeccuoHanbHOMY LHKIY MPOrpamMMbl TMOATOTOBKUA CIELUUATUCTOB CPEIHEr0O
3BEHA, U3y4yaercs B 1 U 2 cemecTpe nMepBOro Kypca U COCTaBisieT 98 4acos.

O0beM yueOHOI TUCHUIIMHBI U BUAbI y4e0HOH PadoThI

CemecTpbl
Bun yueoHoii padoTbi Beero Ne 1 Ne 2
4acoB
4acoB 4acoB
1 2 3 4
AyauTOpHBIE 3aHATHSA (BCEro), B TOM 6
qHCIIe:
Jlexmuu (JI) 14 8 6
Jlabopatopusie 3ausatus (JI13) 48 24 24
CamocTrosiTesibHasi padoTa CTyJIeHTa
(CPC), B TOM uncne: 36 18 18
Ilooecomoska x sanamusm (113) 12 6 6
Ilooecomoska k mexkyujemy KOHMPO.O 12 5 5
(IITK)
CamocmosimenvHoe uzyuenue pazoenos 12 6 6
HUTOI'O: Odmas Jac. 68
TPY10e€MKOCTh




Ha3Banue TeM JIeKIUN M KOJUYECTBO YaCOB MO0 ceMecTpam

. . CemecTpbl
n/Ne Ha3Banne Tem Jekuuii y4eO0HOM TUCHUIINHBI (MOLYJIs1)
1
1 2 3
XuMuyeckasi CBSI3b U B3aMMHOE BIUSHUE aTOMOB B MOJIEKYJax
1. OpraHMYECKUX CcOoeAUHEHMH. OCHOBHBIE KJIacChl OPraHUYECKUX 1
COCTMHEHUH.
2 OcHoBHbIE IIPUHLIMIIBI COBPEMEHHOMU HOMEHKJIaTyphbl 1
' OpraHMYEeCKUX COeAMHEHUN. PanmonanbHas HOMEHKIIATypa.
[IpocTpaHCTBEHHOE  CTPOEHUE OpPraHUYECKUX  COEIMHEHUH.
3. DnexTpoHHbIe 2P dEKThI, BO3HUKHOBEHUE PEAKIIMOHHBIX IIECHTPOB 1
B MOJIEKYJIE.
4. KucnotHble 1 OCHOBHBIE CBOMCTBA OPraHUYECKUX COCTUHEHUH. 1
5. VYraneBonoposasl. Ctpoenue. U3omepus. 1
6. ['uipoKcUNpPON3BOAHBIE YTIEBOAOPOIOB. 1
7 DNEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYMIbL. AJbIETHIbI, 1
' KETOHBI.
8. AnudaTtrueckue U apoMaTHYECKUe aMUHBI. 1
9 DNEKTPOHHOE CTpPOeHUE KapOOKCWIBHOM Tpymnmnbel. MoHo-,
' JTUKapOOHOBBIE KHCIOTHI
10. | I'erepodyHkmoHanbHble KapOOHOBBIE KUCIIOTHI.
11 CrpoeHue, HOMEHKJIaTypa, ONTHYECKAs NU30MEpPHUs
" | MOHOCAXapuUIOB.
12. | [lATH4IEHHBIE FETEPOLMKIIBI C OOHUM U C ABYMs FE€TEPOATOMAaMHU.
13 HlecTnuneHHble TeTEPOLMKIBI C OJHUM U C  JIBYMs
" | rerepoaTOMaMH.
14. | HyknenHoBsle KUCIOTHL. JIMIUABL.
Hroro 14




Paszpen II. METOAUMYECKHWE PEKOMEHJALIMH 110 COAEP)KAHUIO U
IMPOBEJEHUIO JIABOPATOPHBIX 3AHSTHIA

I CEMECTP

3ansarue Ne 1

l. TEMA: Kiaaccupukauus ¥ HOMEHKJIATYpa  OPraHMYecKHX
COCIMHEHNH
HEJIb: ChopmupoBath 3HaHHS KIACCH(PUKAMMOHHBIX MPU3HAKOB, OCHOBHBIX
npaBui HomeHkJatypbl MIOIIAK u panmonansHOoli HOMeHKnarypsl. [IpoBepuths u
3aKpeNUTh UX JJIsi COCTaBJICHMS HAa3BaHWM M HAMMCAHUS CTPYKTYPHBIX (POPMYI IO
HAa3BaHMIO JUIS IPEACTABUTEINIEH PA3JIMYHBIX YIIIEBOAOPOIOB.
1. OCHOBHBIE IIOHATHS: xiaccel OpraHUYECKHUX COCAMHEHMIA;
(yHKIIMOHAJIbHBIE TPYIIIBL; AlIUKIMYECKHUE, KapOOLMKINYECKUE, TETEPOLIMKINYECKIE

COCIMHEHMS;  TPUBHAJbHAs,  pAlMOHAJbHASs,  pPaJUKAIbHO-(YHKITMOHATIHHAS,
3aMeCTUTEIbHAsE HOMCHKJIATYPbI; YMHOKAIOIIHUE TTPEPHUKCHI, TOKAHT.

I11. COOEP)KAHUE 3AHSITUS:

1. Cemunap

1.1. Knaccudukamuss  OpraHMYeCKMX  COCAMHEHHM 1O  CTPOEHUIO
YTIEBOJAOPOIHOTO CKeJIeTa U 10 (PYHKIIMOHAIBHBIM TPYIITIaM.

1.2. TpuBuanpHasg, panuoHaidbHas HOMEHKJIaTypa. (OCHOBHbBIE TMpaBHIIA
Homenknatypel MIOITAK. Homenkmarypa yrieBomopo/ioB (ajdkaHOB, ajJKEHOB U
AJIKMHOB).

2. Tect «HomeHKkIaTypa yrieBOIOPOIOBY.

3. Beenenne B mpaktukyMm. O3HaKOMJICHHE C TIOPSJIKOM TIPOBEICHHUS
71a00paTOPHBIX 3aHATHH TIO OPraHWYCCKONW XWMHH, W3YYCHUE TpaBWI pPabOTHI B
nabopaToprn, HHCTPYKTAX IO TEXHUKE OC30MaCHOCTH W MEPHI 0 OKa3aHUIO MTEePBOI
MEIUIIMHCKOMN ITOMOIIH.

3AHATHUE Ne 2

l. TEMA: B3aumHoe BJIHMSIHHE ATOMOB B MOJIEKYJIaX OPraHUYeCKHX
COC/IMHECHUI.
HEJIb: ChopmupoBaTh 3HaHUS 00 MHAYKTHBHOM M Me30MepHOM d(ddexrrax

3aMECTUTEICH W HUX BJIMSIHUM Ha pacpeaciiCHuc BHGKTPOHHOﬁ IINITIOTHOCTU B
MOJICKYJIaX U PCAKINOHHYIO CITOCOOHOCTh OpPraHHU4CCKHUX COGI[HHGHHﬁ.

II. OCHOBHBIE HOHATHA: Turbl XUMHUYECKUX CBsI3EM.
DneKkTpooTpulaTeNbHOCTh. [lossgpHOCTS 1 NoNsipu3yeMocTh. MHIYKTUBHBIN 3P (DEKT.

Conpsixenue. MesomepHbIit s dexrT. DIEKTPOHOJOHOPHBIE 17}
AJIEKTPOHOAKILIETITOPHBIE 3aMECTUTEIIH.
1. COAEPKAHUE 3AHATUA

1. Cemunap.



1.1.
1.2.

CtpoeHue aToMa yriepojia, G- U T-CBsI3eH.
NunyktuBabii  3ddextr  (+J, -J).  DIEKTpOHOJIOHOPHBIE U

QJICKTPOHOAKICIITOPHBIC 3aMCCTUTCIIM.

1.3.

ConpsKeHHbIE CHCTEMBI C OTKPBITOM M 3aMKHYTOW LENbIO. DHEpPrus

conpspkeHus. Tumel conpspkeHus (p,m U TT,T - CONPSIKEHUE).

1.4.
2.
3.
4.

Me3zomepHnsiit adpdekt (+M, -M). Crioco6st nepegaun +M, -M.
KonTponbhas padota (cMm. paszaeist 1V, V).

JlaGopatopHas paboTa.

CamocrositenbHas padora. CBs3bIBalollde, pPa3phIXJBIIONIME U

HECBS3BIBAIOIIME MOJIEKYJIsipHBIe opouTtanu (MO).

3AHATUE Ne 3

TEMA: KucJIOTHOCTHh U OCHOBHOCTH OPraHUYeCKHUX COeIUHECHU.

HEJb: ChopmupoBaTh U 3aKpeNUTh 3HAHUS O KUCJIOTHOCTH M OCHOBHOCTH,
00yCIIOBIUBAIONIUX MHOTME (DU3UKO-XUMHUECKHE U OHOJIOTUYECKHE CBOWCTBA
OPTraHUYECKUX COCIUHECHUMN.

OCHOBHBIE IIOHSATHUSA: 5»nekTpoOTpULIATENIBHOCTh 3JIEMEHTOB-

OpraHoOrcHoB, OIIPCACICHHUC KHCJIOTHOCTH N OCHOBHOCTH IIO BpeHCTCIIy )51 .HI:IOI/ICY,
KOHCTAaHTbI KHCJIOTHOCTH H OCHOBHOCTH, HX OTpI/IIIaTeJIBHHﬁ J'IOFapI/I(l)M, THIIBI
OPraHUYCCKHUX KUCJIOT U OCHOBaHHUI.

I11. COAEP)KAHUE 3AHATUSA
1. Cemunap.

1.1.

Onpenenenne kuciaotHoctn no bpencreny wm Jlproucy. Koncranta
mucconmanu (K,) u ee orpuuartenbHblii sorapudm (pK,). Paktopsl,
BIIMSIONINE HA CUIIy OPTaHMYECKUX KHCIOT: 3JEKTPOOTPULATENBHOCTh U
MOJISIPU3YEMOCTh ~ KUCJIOTHOTO IE€HTpa, HaIW4YUMe WIH OTCYTCTBUE
CONPSDKEHUS B AaHMOHE KHUCJIOTHI, CTPOEHUE pajauKaia, Mpupoaa
pactBoputena. Tumbl opranudeckux kucioT. O-H-, S-H-, N-H-, C-H-
KHCJIOTBI.

1.2. OcnoBHocth o bpencreny u JIptoucy. Koncranra nucconmanuu (Kz) u ee

1.3.

oTpunaTenabHbIi orapudm (pK,). KoHcTaHTa KUCIOTHOCTH COMPS>KEHHON
KHUCJIOTHI pK; B -

@akTOpbI, BIMSAIOIIME HA CHIIY OCHOBAaHHMM: 3JIEKTPOOTPHULATEIBHOCTh U
MOJIIPU3YEMOCTh  OCHOBHOI'O  LEHTPAa, HAIMYUE WIHM OTCYTCTBUE
CONPSDKEHUS B KAaTHUOHE OCHOBAaHUS, CTPOCHUE paauKaia, Ipupoaa
pactBopuTena. Tumbl  OpPraHUYECKUX  OCHOBaHUW. AMMOHUEBBIC,
OKCOHHMEBBIE U TT-OCHOBAHUS.

2. KontposbHas padora.
3. JlaGoparopHast pabora «/loka3aTrembCTBO KHCIOTHOrO XapakTepa (eHoJa.

Onpenencane pH cpenbl kapOOHOBBIX KHCIOT. CpaBHEHHE OCHOBHBIX
CBOMCTB aMUHOBY.



3AHATHUE Ne 4

|I. TEMA: HacplleHHbI€ YIJ1eBOI0PO/bI.

HEJIb: ChopmupoBath 3HaHHUS 3aKOHOMEPHOCTEM XMMHUYECKOTO MOBEACHUS
NpeleNbHbIX YTIEBOJOPOJOB BO B3aUMOCBA3M C HMX JJIEKTPOHHBIM CTPOCHHUEM.
Peakiuu pagukanbHOro 3aMElICHUS.

Il. OCHOBHBIE HNOHATHUA: Homenkinatypa W H30MEpPHUs aJIKaHOB,
HUKI0ANKaHOB. Peaknuu snumunupoBanus (E): geruapupoBaHue, IeruipaTaius,
JEruIporajJoreHnpoBaHue, aerajnorenuposanue. [Ipasuio 3aiinesa.

I11. COAEP)KAHUE 3AHSTUSA:

1. Cemunap.

1.1. F'omonoruyeckuii psig aikaHoB. HoMeHnknatypa. @usndeckue CBONCTBA.

1.2. CiocoOsI TOTydYeHUS:

a) peakIys TUIPUPOBAHUS AIKEHOB, aJIKUHOB;

0) peakuus Bropia;

B) BOCCTAaHOBJICHUE TAJIOTE€HATIKAHOB,

I') CIUIaBJICHUE COJIEH KapOOHOBBIX KUCIIOT C LIEI0YbIO;
1) DJIEKTPOJIN3 CoJield KapOOHOBBIX KUCIIOT.

1.3. Peaknum pagukamsHoro 3amemieHus (Sg). CmocoObl  oOpa3oBaHHS

CBOOO/IHBIX PAJAUKAIIOB U (PAKTOPHI, ONPEACIISIONINE UX YCTONYUBOCTD.

1.4. PernocenekTuBHOCTh. [IoHSATHE O IIEMTHBIX pEeaAKIUsIX.

1.5. OkucneHue ajaKkaHoB.

1.6. Homenknatypa mukioankaHoB. CrocoObl MOJyYEeHHS: BUAOU3IMEHEHHAsS

peaknuus Bropiia, muposian3 KalblIMEeBBIX COJIEH JUKapOOHOBBIX KHCIIOT.

1.7. Peakuuu TPUCOCIUHEHUS, XapaKTEPHbIE [JII MaJbIX  IUKJIOB:

TUAPUPOBAHUE, TAIOTEHUPOBAHUE U TUAPOTaIOr€HUPOBAHUE.

1.8. Peakinu 3aMeltieHus B IUKJIOIIEHTAHE U IIMKJIOT€KCaHE.

2. KonrtponbHas padora.

3. CamocrositesbHasi padora: [Ipupogabie HCTOYHUKN ankaHOB. OTIEIbHBIC

MPEJACTAaBUTENIM: Ba3eliMH, Ba3eJIMHOBOE Macyo, mnapaduH. IIpumeHenue

OeH30J1a, TOJIyoJi1a, (PEHAaHTpPEHA B CUHTE3€ JIEKAPCTBEHHBIX BEIIECTB.

3AHATHE Ne §

l. TEMA: HeHacblllleHHbIE YIJIEBOAOPO/bI.

[HEJIb: CdopmupoBaTh 3HAHHS 3aKOHOMEPHOCTEH XUMHUYECKOTO TOBEIACHUS
HEMpeneNbHbIX YTIIEBOJOPOAOB BO B3aUMOCBS3H C X AJIEKTPOHHBIM CTPOECHUEM.

1.  OCHOBHBIE TTOHATHUSA: HomenknaTypa M H30MEpHUs aJKEHOB,
aNKagueHoB, aikuHOB. Peakuun osmumubupoBanus (E):  meruapupoBanue,
JeruapaTanus, JeruaporajoreHupoBanue, AeranorenupoBanue. [IpaBuno 3aiineBa.
Peakunn AIEKTPOPHIBHOTO MIPUCOEAUHEHNUS (Ag): rajoreHUpOBAHMUE,
TUAPOTAIOT€HUPOBAHUE, THIpaTalusl. DMOKCUIMPOBAHUE, 030HUPOBAHUE.



I11. COAEP)KAHUME 3AHATUA:

1. Cemunap.

1.1. Anxenbl. Homenknatypa. CTpyKTypHas U reomerpuueckas (7-
nuactepeoMepus: uc-, Tpanc-, E, Z) uzoMepuu ankeHoB.

1.2. Cnocobbl TONy4YeHHUsS alKeHOB peakuusMu snuMmuHupoBanus (E):
JNErHIPUPOBAHUEM AJIKaHOB, JIETUApPATALUEd CIHUPTOB, NETUAPOrAIOr€HUPOBAHUEM
raJIOr€HAJIKaHOB, JIETAJION€HUPOBAHUEM JHUrajgoreHaikanoB. [Ipasuio 3aiinesa.

1.3. Xumudeckue cBoiicTBa. Peakiuu 31eKTpoQriibHOTO prcoeTuHeHus (Ag).

[IpaBuno MapKOBHHMKOBA, €ro COBPEMEHHas HHTepIpeTaIusl. Peakiuu
raJIOTeHUPOBAHUS, THUAPOTAIOICHUPOBAHUSA, THApPATAlMd W POJb KUCIOTHOIO
KaTanusa. Oxucnenue  ankeHoB  (peakuus  Barnepa, 030HUPOBAHUE,
SMOKCUUPOBAHHUE).

1.4. Anxunsl. Homenknatypa. @u3nyeckue CBONCTBA.

1.5. CrtocoObI moNyyeHus aleTuieHa U BBICIIUX aJTKUHOB.

1.1. Xwumuueckue CBOMCTBA  JIKWMHOB. Peakimuum  31eKTpoHIBHOTO
MpUcoeuHEHUs (TaJIOTeHUPOBaHUe, TUaporaJoreHupoBanue). ['maparaius ankuHOB
(peakuust Kyueposa). IlpaBuno OnbTexkoBa. (OOpa3oBaHUE allETUICHUIOB Kak
cneacrBue CH-KUCIIOTHBIX CBOWMCTB QJIKHWHOB. PeaknMum OKHUCIEHUS aJIKUHOB.
Nnentudukanus ankuHoB. CrieKTpaabHbIE XapaKTePUCTUKU aJTKUHOB.

2. KonrtponbHas padora.

3. JJaGoparopHas paborTa.

4. CamocrosiTeJibHAsi padora. [[ueHOBbIE YIIIEBOJOPOABI C H30JUPOBAHHBIMH,
KyMYJIUPDOBAaHHBIMH U  CONPSDKEHHBIMUA  CBSI3SIMH.  OCOOEHHOCTH  peakiui
PUCOEANHEHHUS K CONPSIKEHHBIM aJIKaIuCHaM.

Bricokomonekyinsipable  coeuHEeHUS.  l[lonuaTuieH,  MOJMIPONUIIEH.
Cunrernueckre kayuyku (OyTaaueHOBBIN, XJOPOMPEHOBBIN). CTepeoperyisipHoe
CTPOECHHUE HATYPAIBHOTO KayyyKa U ryTTanepyu.



3AHATHUE Ne 6

l. TEMA: ApomaTnyeckue yrieBoa0poabl.

HEJIb: ChopmupoBaTtsh 3HaHUS 00 3IEKTPOHHOM CTPOCHUU apOMATHYECKHX
YIJI€BOAOPOOB, PEAKLHUAX SIEKTPOPHILHOIO 3aMELIeHUs B apOMaTHUECKOM psay,
BJIMSHUM  DJIEKTPOHOAOHOPHBIX M 3JIEKTPOHOAKLENTOPHBIX 3aMECTUTENIEH Ha
HaIlpaBJIEHUE U CKOPOCTh PEAKIUH.

I1. OCHOBHBIE INTOHATHSA: apoMaTHYHOCTh, KPUTEPUU apOMATUYHOCTH,
OpaBWJIO  XIOKKEJS, AJIEKTPOHHbIE 3()@EKThl 3aMecTUTENel: HHIYKTUBHBIM,

Me3oMepHbIi  3ddekr, opueHtantel | uw Il poma, BIEKTPOHOIOHOPHEIE,
AJIEKTPOHOAKIICTITOPHBIC 3aMECTUTEIIH, AIEKTPOPUIBHOE 3aMEIICHHE.

I11. COAEP)KAHUE 3AHATUA:

1. Cemunap.

1.1. [Tonsitue apomatuynocTH. OOIME KPUTEPUHN APOMATUIHOCTH.

1.2. DNEeKTPOHHOE CTPOECHHE OEH307a.

1.3. Peakuuu snextpodunsHoro 3amemieHus (Sg), MEXaHW3M, G U T-
KOMILIEKCBI.

1.4. [Ipumepst  peakumii  Sg  (TajJloreHUpPOBAHHWE,  HUTPOBAHUE,
cynb(upoBaHue, aJTKUITUPOBAHHUE, AIIUITUPOBAHUE).

1.5. BrnusHre — 2JIEKTPOHOMOHOPHBIX M DJIEKTPOHOAKIIETITOPHBIX

3aMECTHUTENIe Ha HAIpPaBJICHUE U CKOPOCTb PEaKIUid AMEKTPOPUIBHOTO 3aMeIeHUS.
CoriacoBaHHasi 1 HECOTJIACOBaHHAS OPUEHTAIIHS.

1.6. [IpaBuia opueHTauu B psiay HadTaauHa.

2. KontponbHas padota (cM. pazzaen V).

3. CamocrosiTeqbHas pabora. HomeHkIaTypa apoMaTHIeCKiX COCTMHCHHM.

3AHATHUE Ne 7

. TEMA: OnHoaTOMHbIE, MHOTOATOMHBbIE CIIUPTHI.

HEJIb: CdopMupoBaTh 3HAHUS PEAKIIMOHHOW CHOCOOHOCTH CIIMPTOB,
B3aMMOCBSI3b C X CTPOCHUEM M YMEHUS Ka4eCTBEHHOTO OOHAPY>KEHUS MPUCYIIINX UM
(GyHKIIMOHATBHBIX TPYIIIL.

1. OCHOBHBIE ITOHSATUSA: OnHoaroMHBIE, MHOT'OATOMHBIC CIHPTHI,
HYKJI€O(HIbHOE 3aMellleHne, HyKIeOPHIbHOE MPUCOETIUHEHHUE.

IHl. COAEP) KAHUE 3AHATUA:

1. Cemunap.

1.1. Howmenknarypa cnuptoB. Krnaccudukanus yriepogHoMy aToMy
(mepBUYHBIE, BTOPUYHbBIC, TPETUYHBIE) U MO KOJUYECTBY T'MIPOKCUIIBHBIX TPYIIIL.

1.2. CnocoObl TmONMydeHHs] COHPTOB (TUApaTalsi aJKEHOB, TUIPOJIU3
TaJIOTeHOYTJICBOJIOPOJOB U CIOXKHBIX AI(HUPOB, B3aMMOJICUCTBHE KapOOHMIBHBIX
COEMHEHUN ¢ peakTUBOM [ prHbsipa)

1.3.  Xumuueckue CBOWCTBA CIIUPTOB.

1.3.1. KucnoTHO-OCHOBHBIE CBOICTBA CIIUPTOB.



1.3.2. CnupThl ¥ aJKOTOJIATHI KaK HYyKJI€O(UIbHbIE PEareHThl B PEaKIMsIX
3amenieHnus  (0Opa3oBaHME€ TMPOCTHIX U CIOXKHBIX  3(HUPOB) U
npucoenuHeHus (oOpa3oBaHuE TMoOdyaneranedl ¢  KapOOHUIIbHBIMU
COCTMHEHUSIMM ).
1.3.3. Peakuuu HyKJICOPUIHHOTO 3aMEIICHHs] IO CIUPTOBOM TpyIIe
(oOpa3oBaHUE TAIOTEHONIPOU3BOAHBIX YIIIEBOIOPOIOB).
1.3.4. Peakiuu 3IMMUHUPOBAHUS (BHYTPUMOJIEKYJISIPHOM JErUapaTaIim)
1.3.5. Peakuum OKuCIEHUA TEPBUYHBIX M BTOPUYHBIX CIUPTOB
(B3ammopeiicTBue ¢ OMXpoMaToM Kajiusi B CEPHOKHCION cpeme —
KAaueCTBEHHAsI peaKIs Ha cIUPThI). OKUCIEHHE TPETUYHBIX CIIUPTOB.

2. KonTponbHas padota (cMm. paznen 1V, V).

3. JJTaboparopHas paborTa.

4. CamocrosiTeJibHasA padora. MHOroaTOMHbBIE CIUPTHI U (DEHOJBI.

3AHATHUE Ne 8

l. TEMA: ®eH0J1bI, IPOCThIe I(PUPHI.

HEJIb: CdopmupoBarb 3HaHUS PEAKIUOHHOM CIIOCOOHOCTH (PEHOJIOB,
MPOCTBIX 3(UPOB BO B3aUMOCBS3M C WX CTPOCHHEM WM YMEHHS KadeCTBEHHOTO
oOHapy>XeHHsI MPUCYIHX UM (QYHKIIMOHATBHBIX TPYIIIL.

IIl. OCHOBHBIE IOHATUS: ®eHonbl, 31eKTpodUIbHOE 3aMelIeHUE,
MPOCTHIE IPUPBI.

I11. COAEP)KAHUE 3AHATUA:

1. Cemunap.

1.1. ®enonsl. Homenkmarypa. CriocoObl mosydeHus: (HeHOJIOB (KyMOJIbHBIN
Croco0, CIUIaBJICHUE COJIeH OEH30JICYIb()OKHUCIOT C IIEI0Ybl0, THUAPOIU3 COJieh
JTNA30HMS U TAJIOTEHAPEHOB).

1.2. Xumuueckue cBoricTBa (hEHOJIOB.

1.2.1. Kucnotaele cBoiicTBa (heHOJOB. B3amMonaeicTBrue ¢ XJIOPHIOM
Kelle3a — Ka4YeCTBeHHAs peakius Ha (PeHObI.

1.2.2. HykneodunbHble cBoWicTBa (PeHOIOB U (heHOISITOB (0Opa3oBaHue
MPOCTHIX U CIOXKHBIX A(DUPOB).

1.2.3. Peaknuu osnekTpouiibHOro 3amenieHuss Sg B (eHonax
(HUTpOBaHME, raJIOTCHUPOBAHHUE, Cynab(hupOBaHNE,
KapOOKCUITUPOBAHHE).

1.2.4. Peakuuu okucienus GpeHonon. Magodenonoras mpooda.

1.3. CtpoeHue, HOMEHKIIaTypa, CIIOCOOBI TTOTYYSHUSI 1 XUMUYECKHUE CBOMCTBA
MPOCTHIX PUPOB (00pa3oBaHUE OKCOHUEBBIX COJIEH, HYKICO(PUIbHOE paCIICTICHUE
MO/IOBOJIOPOIOM TIPU HATPEBAHUU U HA XOJI0JI€, OKUCIICHUE).

2. KontposbHas padora.

3. JlabopaTtopHas pabora.

4. CamocrosiTeqbHasi padora. MHOroaTOMHbBIE (PEHOJTHI.
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l. TEMA: Ajabpaeruabl 1 KETOHBI.

HEJIb: ChopmupoBaTh U 3aKpenuTh 3HAHUS MO PEAKIMOHHON CITOCOOHOCTH
aJbJICTUJIOB U KETOHOB, UMEIOIIMX Ba)XHOE 3HAUYECHHUE B OMOJIOTMYECKUX CHUCTEMaxX U
IIMPOKO UCIOJIb3YEMbIX B CHHTE3€ U aHAJIN3€ JIEKAPCTBEHHBIX CPEACTB.

II. OCHOBHBIE INTOHATHUSA: xapOoHWIBHBIE COCAWMHEHUS, aJIbJCTHIIBI,
KETOHBI, KapOoHWIbHas (OKcO-) rpymnma, HykieoduinpHOe mpucoeanHenue, N-
HYKJICOpWIbl, TUApaTHBIC (OPMBI, TONyalleTalr, aleTaid, TUIPOCYIb(PUTHBIC
MPOU3BOAHBIC, THUAPOKCHHUTPUIIBI, UMHUHBI, OKCHUMBI, THIPA30HBI, albIOJbHAS H
KpPOTOHOBasi KOHJeHcarus, peakuus KaHaWmapo, OCH30MHOBas KOHJICHCAIHS,
AMEKTPO(PHIIBHOE 3aMEIICHNUE.

I11. COAEP)KAHUE 3AHSATUSA:

1. Cemunap:

1.1. HomMmenknaTypa oOKCoCOeTMHEHUM.

1.2. DNEeKTPOHHOE CTPOCHHE KapOOHUIBLHOM TPYIIIIHI.

1.3. CrnocoObl mosyuyeHusl albJerui0B U KETOHOB: OKUCIIEHUE TIEPBUYHBIX U
BTOPUYHBIX CIHUPTOB, KATAIUTUYECKOE JCTUJIPUPOBAHHE TMEPBUYHBIX U BTOPUUHBIX
CIOUPTOB, THAPOJIM3 JUTaJIOTEHOMPOU3BOJHBIX, TMHUPOJU3 KAJIbIIMEBBIX COJICH
COOTBETCTBYIOIIMUX KapOOHOBBIX KucioT, peakuus Dpunens-Kpadrca, oxucnenue
rOMOJIOTOB O€H30J1a.

1.4. XHUMHYECKHE CBOMCTBA AJIBJCTUAOB U KETOHOB.

1.41. Peakumm  HykieopuiapHOro  mnpucoenuHenus  (Ay) 1o
KapOOHWJIBHOM TpyTIIE.
1.4.2. Peakuiuy npucoeIMHEHNS — OTHICIIIICHHUS.

1.5. CH-kucnoTHele  CBOMCTBAa  O-YIJIEPOJHOTO aToMa  KapOOHMIIBHBIX
COCIMHEHUIA: allbJI0JIbHASI U KPOTOHOBASI KOHICHCAIIUH.

1.6. benzonnoBas koHaeHcanus. Peakius Kanaumapo.

1.7. Peakuuu 37€KTpOPUIBHOTO 3aMEIICHHUS B apOMAaTHUYECKUX albJETHaX.
Brnusaue kapOOHWIBHOW TPyNIbl Ha HAMpaBiCHUE SJICKTPOPUIHHONW aTaku B
apOMaTUYECKOM KOJIbIIE.

1.8. Oxucnenue anbAeTUI0B U KETOHOB.

1.9. CrnekTpanbHble XapaKTepUCTUKH KapOOHUIHHOU TPYIIIIHI.

2. KoutponbHas paboTa.

3. JlabopaTtopnas pabora.
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l. TEMA: AiindaTnyeckre 4 apoMaTu4YecKue aMUHbI

HEJIb: ChopmupoBats 3HaHUS 00 OCHOBHBIX M HYKJICO(UIBLHBIX CBONCTBAX
aMHHOB, O B3aMMHOM BJIMSIHUA AaMUHOTPYIIIBI U CBA3aHHOIO C HEW paJiuKaia.

I1. OCHOBHBIE ITOHATHUSA: nepBuyHbie, BTOPUYHBIEC, TPETUYHBIC AMUHBI,
peakuusi 3uHMHA, cuHTe3 ['a0puains, Hykieo(UIbHBIE peareHThl, HYKJICO(DUIHLHOE
3aMelleHne, ajdkuiaupoBanue nmo l'opmany, mpoda XwuncOepra, HyKICOPUIBHOE
NPUCOCMHEHNE, WMHUHBI, HW30HUTPWIbHAs TMpo0a, MHUKPaThl, 3SIEKTPOPUIHLHOE
3aMElICHHUE.

1. COAEP)KAHUE 3AHATUA:

1. Cemunap:

1.1. Crtpoenue, HOMEHKIIaTypa aMUHOB. Kiaccudukanusi 1o KOJIUYECTBY
pasuKaJIoB.

1.2. CnocoObl Mody4YeHuss aMHHOB: ankwinpoBaHue 1o [odmany,

peaKiuu BOCCTAHOBJICHHS] aMHIOB KHCIOT, HUTPUJIOB KHCJIOT, HUTPOCOCAMHEHUI
(peakuus 3UHUHA), Pa3I0KEHUE aMHJI0B KApOOHOBBIX KUCIOT, CUHTE3 ["abpuass.

1.3. OcHOBHBIE  CBOMCTBAa TEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX,
anudaTuyecKkux U apoMaTuyecKux aMuHOB. CpaBHEHUE UX OCHOBHOCTH B ra30BOM U
B BOJIHOM (pa3ax.

1.4. HyxneodunbHble CBOMCTBA aMHUHOB B PEAKIUAX HYKICOPUIHLHOTO
3aMerieHuss Sy (peakuuu  QJIKWIMPOBAHMS,  alWIMPOBAHUS  aMHHOB, C
6enzoncynbhoxsopuoM - npoda XuHcOepra) U HyKJICOOUIBHOTO TMPUCOCTUHEHUS
(ob6pazoBanre MHUHOB, ocHOBaHui [IIudda)

1.5. KauecTBeHHBbIE peakuuM HAa aMHUHBI: C A30TUCTOM KHUCIOTOW,
MMUKPUHOBOM KHUCIIOTOM.

1.6. Peakuuu 31ekTpoPHUIBHOTO 3aMEUIEHUs B apOMAaTUYECKUX aMUHAX
(HUTpOoBaHME,  TaJOreHUpOBaHHWE,  cyiabpupoBanue).  OpueHTUpyOllee U

AKTUBHUPYIOIIEE BIUSHUE aMUHOTPYIITBI Ha PEAKIMH Sg B apOMaTHYECKOM KOJBIIC.
Peakuuu 3a11uThl aMUHOTPYTITIHI.

2. Konrtposnbhas pabora.

3. JlabGopaTtopHas pabora.

4. CamocrosiTeqbHAs padora. Homenknarypa JTAAMUHOB.
JnazocoenuHeHus. A30KpacUuTeIH.
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. MoHo- aMKApPOOHOBBIE KHCJIOTBI W HX (QYHKIHMOHAJIbHBbIE

NPOU3BOJIHbIE

HEJIb: CdopMupoBaTh 3HAHUS 3aKOHOMEPHOCTEH M OCOOEHHOCTEH B
XUMUYECKOM TOBEJICHUN KapOOHOBBIX KHUCIOT, UCXOJs W3 B3aUMHOIO BIUSHUS
(GYHKIMOHATBHOW TPYNIbl W YIJIEBOAOPOJHOTO pajauKalla; U3YYUTh MEXaHU3M
peakiuu  HyKICO(DUIBHOTO  3aMEUIeHHs,  NOJYyYUTh  MPEACTaBICHHE O
(GYHKIIMOHAJIBHBIE TIPOU3BOJHBIE KUCIOTHI, UX CBOMCTBAX U B3aMMOIIPEBPALICHUSIX.

I1. OCHOBHBIE ITOHATUS: MoHOKapOOHOBBIE KHUCIIOTHI, TUKapOOHOBBIE
KHUCIIOTBI, HYKJICO(DUIBbHOE 3aMelleHUe, CIOXKHBIE d(QUPBl, aMHIbI, HUTPHUIIBI,
aQHTUIPUIIBI,  TAJOTCHAHTUAPUIBI,  TUAPA3HUIBI,  THUAPOKCAMOBBIE  KHCIOTHI,
THIPOKCaMoBas Mpo0a, BHYTPEHHUE aHTHIPHUIbI, UMUIBI.

I11. COAEP)KAHUE 3AHATUA:

1. Cemunap.

1.1. DnexkTpoHHOE CTpOeHHE KapOOKCWJIBHOW Tpynmbl W KapOOKcuiaT-
aHMOHA KaK P-T-CONPSIKEHHBIX CUCTEM.

1.2.  CnocoObl moxy4deHus: KapOOHOBBIX KHCIOT

1.3. KucnorHele cBoHcTBa KapOOHOBBIX KHCJIOT. BriusHHE TPUPOIBI
paauKana Ha CHITy KUCIOT.

1.4. Mexanuam peakuuid HykieodwibHOrO  3amenienus (Sy)  ams
KapOOHOBBIX KHUCJIOT (peakuuu S3TepU(PUKALUU, AMMOHOJIN3A, MEXMOJEKYIIpHOU
JeTUipaTaliui, TaJIOTCHUPOBAaHUS) M WX (YHKIIMOHAIBHBIX MPOU3BOJHBIX. Poib
KHCIIOTHOTO ¥ OCHOBHOT'O KaTaIu3a.

1.5.  Cnoco6bl mosrydeHus: IMKapOOHOBBIX KUCIIOT.

1.6. Peakuuu ¢ HykJI€O(UIBLHBIMH pEeareHTaMu: O0O0pa30BaHUE HEIMOJIHBIX U
MOJIHBIX CJIO’KHBIX 3(UPOB, TAIOTEHAHTUPUIOB U aMUIOB.

1.7. Cneunduyeckue CBONCTBA JTUKapOOHOBBIX KHUCJIOT:
JeKapOOKCUIMPOBaHKEe, 00pa30BaHNE BHYTPEHHUX aHTUAPHUJIOB, UMUOB.

1.8. MarnonoBsiit cunte3. CH-kucinoTHbeIe CBOMCTBA MaJIOHOBOTO 3dupa.

2. KoHnTponbsHas padora.

3. CamocrosiTeJibHasI paoora. Homenknatypa (yHKIHMOHATBHBIX
MPOU3BOJAHBIX KapPOOHOBBIX KUCIOT, AUKAPOOHOBBIX KUCIOT, IPOU3BOIHbBIE
YTOJIbHOM KUCJIOTHI.

4, JlabopaTopHas pabora.
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. TEMA: I'eTepo()yHKIMOHAIbHbIE KAPOOHOBbIE KUCJIOTHI.

HEJb: CdopmupoBaTh 3HaHUS PEAKIIMOHHOM CIIOCOOHOCTH aMHHOKHCIIOT,
rajoreHo- U TUAPOKCUAPOKCU3AMENIEHHBIE KUCIOT C YYE€TOM B3aMMHOTO BIIASIHUS
(GYHKIHOHATBHBIX TPYII U UX CTEPEOU30MEPUHU.

1.  OCHOBHBIE IOHATHUSA: rerepodyHKIMOHAIBHBIE COEAMHEHUS,
AMUHOKHCIIOTBI, AaCHUMMETPUYECKH aTOM YIJIepoAa, OINTHYECKas aKTHBHOCT,
M303JIEKTPUYECKasl TOUKa, HYKJIEO(UIbHOE 3aMELIECHUE.

I1l. COAEP KAHUE 3AHATUA:

1. Cemunap.

1.1. CrepeonszomMepusi 0-aMUHOKHCIIOT, COJEpKAIIUX OAWMH W JBAa ILIEHTpa
XUPATBHOCTH (M30JICUIIMH, TPEOHUH, ITUCTHH).

1.2.  Cnoco0bl oJTy4eHUs] aMUHOKHUCIIOT.

1.3. XwuMHUYecKHe CBOMCTBA O.-aMHUHOKHUCIIOT.

1.4. AwmdotepHOCTh  O-aMUHOKHUCIOT. KHCIOTHO-OCHOBHBIE  CBOMCTBA

HEWUTpAJbHBIX, KHUCIBIX U OCHOBHBIX OL-aMHUHOKHUCIOT. WM3031eKTpuyeckas

TOYKA.

1.5. Xwumuueckue CBOMCTBA THAPOKCUKHUCIIOT: KHCIOTHBIE CBOMCTBA,
HyKJI€OpWIbHOE 3aMelieHHue M0 KapOOKCHUIIBHOM U TUAPOKCHIBHOW TpyIIaM,
HOJy4YE€HUE U BO3MOKHOCTh TMAPOJIN3A MPOCTHIX U CIOKHBIX 3(UPOB; 00pa3oBaHUe
aMUJIOB U XJIOPAHTUIPHUIOB.

1.6. Cnenuduyeckue cBOMCTBA 3 U Y-TUAPOKCUKUCIIOT: PEAKIIMKU OTIICTUICHUS
BOJIbI;

1.7. CnocoObI omy4YeHus: TaJIor€HOKUCIIOT.

1.8. Xumudeckre CBOWCTBA TaJOTEHOKHCIOT: KOHKYPHUPYIOIIEe MPOTEKaHHE
peakiuii HykJ1eo(UILHOTO 3aMEIIEHHUS 110 KapOOKCHIBHON TPYIITIE U TaJIOTEHY.

2. KontponbHas pabora.

JlabopaTopHas pabora.

3. CamocTosiTeJibHAsE Pa00Ta. AMHUHOKHCIIOTHI, BXOJSIINE B COCTaB OEIKOB,
NenTUAbl Kak JIEKapCTBEHHBIE cpenctBa. [Ipou3BoaHbBIE M-aMUHOOEH30WHOM,
CAJIMIIWIIOBOM U CyJIb()aHUIIOBOM KHUCIIOT, UCIIOJIb3YEMbIE B KAUE€CTBE JICKAPCTBEHHBIX

Cpe/ICTB
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l. TEMA: MoHocaxapuabl
HEJb: CdopmupoBarh 3HaHHUS OCOOEHHOCTEW CTPOCHUSI W PEAKIMOHHOM
CIIOCOOHOCTH MOHOCaxapHuJOB M YMETh MPOBOAUTH XapaKTEpHbIE KaueCTBEHHbBIC
peaKIMH.
Il.  OCHOBHBIE HHOHATUA: YTJIEBOJIBI, MOHOCaXapuabl,
ACUMMETPUYECKMH aTOM YIjepoia, ONTUYECKas AaKTUBHOCThb, aJlbJIONIEHTO3bI,



aJIbJIOTEKCO3bl, KETOT€KCO3bl, KETO-€HOJIbHAs TayTOMEpHs, JSMUMEpPHI, LUKJIO-
okcotayTomepusi, ¢opmynsl dumepa, Komm-Tomnenca, Xeyopca, mupaHO3HBIH U
(GypaHO3HBIA LHKIBI, AHOMEPHI, MyTapoTalus, HYKJIeO(UIbHOE MPHUCOCTUHEHNE,
TJIMKO3UIbI, HYKJICOPUIHHOE 3aMEIICHHE.

1. COAEP)KAHUE 3AHATUA:

1. CemuHap.

1.1. Knaccudukanusa yrineBogoB. CTpoeHHE, HOMEHKIATypa, ONTHYECKas
u3oMepusi MoHocaxapuaoB. IIpeacrtaBurenu anpaomneHTo3: pubo3a, apabHHO3a,
KCWiI03a U Jinkco3a D u L-psaa, npencraButenu aabAOreKkcos: TI0K03a, TajlakTos3a,
ManHo3a D u L-psiga, npencraBurenu ketorekcos: gppykro3a D u L-psna.

1.2. Iuxno-okcorayromepus. Dopmynsr  Dumepa, Komnu-Tomnenca,
Xeyopca. [Tupano3usie u QymaHO3HBIC ITUKIEL. O, 3-AHOMEpHI.

1.3. EnaumonbHas TayToMepus MOHOCaXapuA0B. DTTUMEPHI.

1.4. XuMuueckue CBOUCTBA.

1.4.1. Peakiiuu OKHCIICHHUS alibJlo3 B IIeJ04YHOU (mpoOa ToiieHca, peakmus ¢
peaktuBoM DeuiMHra) U KUCIOW cpeaax (MOJydYeHHE TIIMKAapOBbIX, TIIMKOHOBBIX U
YPOHOBBIX KUCIOT). OKUCIeHUE KeT03. Peakiinu BOCCTaHOBJICHUS.

1.4.2. Peakiiun  HYKJICOPHUIBHOTO TPUCOCIWHEHUS TIO aJbJACTHAHON W
KETOHHOM Tpymnine, 00pa3oBaHUE 03a30HOB.

1.4.3. Peaknuum 1o LMKIMYECKOW (QopMe: aJKUIMpOBaHUE, ALMIMPOBAHUE,
dochopunuposanue. O-, N- 1 S-TTUKO3UIBI.

1.5. KauecTBeHHbBIE peaklliy HA TIEHTO3bI U rekco3bl. Peakius CenuBaHoBa.

2. KonTtponbsHas pabora.

3. JlabopaTopHas pabora.

CamocrosiTenbHas padora. ['eTeponosivcaxapuisl.
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l. TEMA: /lu-, moaiucaxapuasbl.

HEJb: CdopMupoBarh 3HaHUS O CTPOCHHMHM, XHUMHYECKHUX CBOWUCTBAX,
METO/JaX CHUHTE3a, aHaiu3a W OMOJIOTMYECKOW pONM YIJIEeBOJOB (MOHOCaXapuIOB,
JUCaxapu0B, T€TEPOIOIUCAXAPUIOB).

1.  OCHOBHBIE IIOHATHUSA: nucaxapuasl BOCCTaHABIMBAIOIIUNE |
HEBOCCTaHABIIMBAIOIIIKE, OJIUTOCAXaPUIbI, TOJTUCAXAPUIBL,

IHl. COAEP KAHUE 3AHATUA:

1. Cemunap.

1.1. CrpoeHue u HOMEHKJIATypa BOCCTAHABIMBAIONIUX JIUCAXAPUIOB:
MajbTO3a, eJIJI00103a, JTaKT03a.

1.2. CrpoeHue M HOMEHKJIATypa HEBOCCTAHABIMBAIOIIUX JMCAXAPUJIOB:
caxapo3a, Tperajaosa.

1.3. CpaBHUTeNbHAasE  XapaKTEpUCTUKA  PEAKIMOHHOU CIIOCOOHOCTH
BOCCTaHABJIMBAIOIINX U HEBOCCTAHABIMBAIOLIUX OJUTOCAXapHJIOB.

2. KonrtposbHas pabora.
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l. TEMA: IIaTU4ieHHbIE TeTePOlUKJIUYeCKHe COeIHMHEHHSI C

OJIHUM U JIByMSl IreTepoaTOMaMHu.

HEJIb: CdopmupoBarh 3HAHUS O CTPOCHUH, CIOCO0ax TMOJy4YeHUS U
XUMUYECKUX  CBOMCTB  MSTUWICHHBIX  TETEPOIMKINYECKUX  COCAMHEHU,
COCTABJIAIOIIUX XUMUYECKYIO OCHOBY JIEKAPCTBEHHBIX CPEJICTB.

1. OCHOBHBIE IHOHATUS: FETEPOLUKIINYECKUE CHCTEMBI,
reTepoaToOMbl, ApPOMATHYHOCTh, KPUTEPUU APOMATHYHOCTH, arua0(PpoOHOCTS,
AMEKTPO(PHIIBHOE 3aMEIICHNUE.

I11. COAEP)KAHUE 3AHSTUSA:

1. Cemunap.

1.1. ApomaThueckuil  XapakTep  NSTHWICHHBIX  Te€TEPOLUKINYECKUX
COCIMHEHUI C OJHHMM TreTepoaToMoM (muppoi, QypaH, TuodeH). OcobeHHOCTU
apOMaTUYECKUX CBOWCTB, CBSI3aHHBIE C MPUPOJON TETEPOATOMA, CPABHEHHE HUX C
apOMaTUYHOCTBIO OEH301a.

1.2. Cnoco6sl MOJYyYEHHUS: oO1mue (ppaxmonHas MepEeroHKa
KaMeHHOYToJbHOM cMoutbl, criocod HO.K. FOpweBa, cuntes Ilaans-Kuoppa, cunres
[ynbra) 1 cnienuduueckue.

1.3.  KucioTHO-OCHOBHBIE CBOMCTBAa mUpposa. AnuaopoOHOCTs MUppoIa U
dbypana.

1.4. Peaxumu osnektpodwibHOTO  3amemieHuss (Sg) —  HHTpOBaHHE,
cylb(pUpOBaHNE, TAIOTCHUPOBAHKE, AIKUIMPOBAHUE U anuiupoBanue. OpueHTaus
3amenienus. Crnenuduyeckue peareHTsl s GypaHa u muppoJia.

1.5. CrpoeHue u apoMaTUYHOCTh NTUPa30Jia, UMHKJ1a30J1a, OKca30jia U THa30Ja.

1.6. CrocoOsI MoaydeHUS:

1.6.1. IMupa3zona (mpucoeIMHEHNUE TUa30MeTaHa K allkiHaMm; B3aumoencreue 1,3-
JTUKapOOHWIIBHBIX COSAMHEHUN C TUPA3UHOM);

1.6.2. Wmupazona  (B3auMOJEHCTBHME  JUAMHUHOB C  KapOOHWJIBLHBIMU
COCIMHEHUSIMU: aJIbJICTUAMU, KUCIIOTAMH);

1.6.3. Tuazona (peaxuus ['anua);

1.7. XuMuueckue CBOWCTBa

1.7.1. KucnoTHO-OCHOBHBIE CBOMCTBA MUpa30Jia U UMHUIA301a.

1.7.2. O6pa3oBaHuEe acCOIMATOB.

1.7.3. IlporoTpornHas (a301bHast) TAyTOMEPHSI.

2. KonTtponbsHas padora.
3. JlaGopartopHas paboTa.
4. CamocTrosiTesIbHAs padora. Homenxknarypa TS THYIICHHBIX

FETEPOLUKIOB C OJHUM U JBYMs rerepoaromamu. [Ipon3BojmHbIe TmHppoIa.
Oypdypon. Peaknmm Kannumapo u QypowHoBOW KoHmeHcanuu. I[IpousBogHbIe
nMuasona. [IpeacraBnenue o CTpyKType MEHUIMIUTHHOBBIX aHTHOMOTHUKOB.
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l. TEMA: lllecTu4/ieHHbIE€ TeTEPONUKINYECKHE COeINHEHUS ¢ OJHUM
U ABYMS reTepoaToMaMu.

HEJIb: CdopmupoBarh 3HAHHS O CTPOCHHH, CIIOCOOAax TMOJIy4YEeHUsS U
XUMHUYECKUX  CBOMCTBaxX  IIECTUWICHHBIX TETEPOLMKINYECKUX  COCIUHCHUH,
COCTABJIAIOIIUX XUMHUYECKYIO OCHOBY JIEKAPCTBEHHBIX BEIIECTB.

1. OCHOBHBIE IHOHATUS: MIEeCTUYJICHHBIC TETEPOLUKIIBI,
HYKJICO(UIBHOE 3aMeIeHHe, 3JICKTPOPUIbHOE 3aMelleHHe, aMUHUPOBAHUE IIO
Ununbabuny, mukoauHbl, cuHTe3 CKpayma, JTaKTUM-JIaKTaMHasi TayTOMEpHs, aMHHO-
MMUHHASS ¥ JIAKTUM-JIaKTaMHas TayTOMEpHs, HYKICOPWIbHOEC W 3IIEKTPOPUIHLHOE
3aMelleHHE.

1. COAEP)KAHUE 3AHATUA:

1. Cemunap.

1.1.  Apomarhueckue TMPEACTABUTENH  a3WHOB: NUPUAUH, XUHOJIMH,
M30XMHOIUH. CTpOEHHE U apOMAaTUYECKUI XapaKTep a3uHOB.

1.2. [Tupuaus.

1.2.1.  TIlomyyeHue  mnUpuUAMHA  B3aUMOJICWCTBUEM  alETWIEHA  C
[IMaHOBOJOPOIHOM KHUCIOTOM, CIUIaBICHUEM MEHTAMETHIICHIMAMUHA TUAPOXIIOPHIA;

1.2.2. Xumu4YecKkhe CBONCTBAa NUPHUIMHA: OCHOBHBIE U HYKICO(DUIbHBIC
(aKunMpoBaHWE W AUMIUMPOBAHHME IO aTOMYy a30Ta) CBOWCTBA., OPUEHTALUs
3aMEILECHHUS.

1.2.3. T'omomorm mnupuauHa: o-, [- W y-nukoiauHbl. [lukonuHOBaH,
HUKOTHHOBAs, U30HUKOTUHOBASI KUCIOTHI — MPOAYKTHI OKUCIIEHUS METHIIUPHUINHOB.

1.3. XuHONUH.

1.3.1. Cnoco6 nonyuenus — cuate3 Ckpayra.

1.3.2. Xumuueckue cBorictBa. OCHOBHbBIC U HYKJIEO(DUIbHbIE (ATKUIUPOBAHUE
Y alUJIMPOBaHKE N0 aTOMY a30Ta) CBOMCTBA. Peakuuu 31neKTpoUiIbHOTO 3aMEIeHHS
(cynbdupoBanue, HUTPOBAHHUE).

1.4. CrtpoeHue W apOMATHYHOCTh JAWA3WHOB (NMUPHUAA3UH, NUPUMMJINH,
MMpa3uH).

1.4.1. ITupumuaus.

1.4.2.ITonyuyenue u3 MaoOHOBOTO 3(Prpa U MOYECBUHBI.

1.4.3.0cHoBHBIE CBOMCTBA: cojle00pa3oBaHUe M0 OJHOMY U3 T€TepPOATOMOB.

1.4.4.Peakiiuu HyKJI€O(UILHOTO 3aMEIICHUS: OPUEHTAINS B TIOJIOKEeHUS 2,4,6.

1.4.5.Peakiiuun  35eKTpOGUILHOTO 3aMEIIEHUs, YCIOBHS WX MPOTEKaHMUS,

OpUEHTaIUs B MOJIOKEHUA 3,5.

1.4.6.IlpousBoHbie  nmupuMuanHa. OCHOBaHHUS, BXOJSIIME B  COCTaB

HYKJIEMHOBBIX KHUCJIOT: ypalwi, TUMHUH, IIUTO3WH, MX JIAKTUM-JIAKTaMHas U

aMUHO-UMHUHHAsT  TayToMmepus. [ 'MIPOKCHUNIPOU3BOAHBIC  MHUPUMHUJIMHA.

bapOutypoBass KucCliOTa: CHHTE3, JIAKTUM-JaKTamMHasi M KETO-CHOJIbHAsS

TayTOMEpHUS; CHOTBOPHBIE, MPOTHUBOCYAOPOKHBIE CpPEACTBA Ha €€ OCHOBE:

BEpOHAaJ (6apOutan), MeJIUHAIT (6apOuTan-Harpuii), JTFOMUHAJ

(benobapoOuTan).



2. Kontponbhas paboTa.

3. CamocTosiTesibHAsA padoTa. HoMeHKIIaTypa MEeCTUYICHHBIX TeTEPOLNKIIOB
C OJIHUM T'€TEePOaTOMOM, IICCTHUYICHHBIC TeTEPOLUKIIBI C TETEPOATOMOM KHCIOPO/Ia.
JlekapcTBeHHBIE ITpenapaThl: BUTaMuH PP (aMu1 HUKOTHHOBOW KUCIIOTHI), H30HHA3H]
(rumpa3uj — W30HUKOTHHOBOM  KHCIOTHI), (TuBazua (MPOAYKT KOHICHCAIUH
M30HUKOTUHOWIITHIPA3UIa C BAHUIMHOM).
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. TEMA: HykJ/ieuHOBbI€ KHCJIOThI

HEJb: ChopMupoBarh 3HaHUS O MPUHIMIAX MOCTPOCHUS HYKJICO3HIOB H
HYKJICOTUJOB, a TAK)KE MEPBUYHON CTPYKTYPbl HYKJIE€UHOBBIX KHACIIOT.

Il. OCHOBHBIE INIOHATUS: Hykieo3unbl, HYKJICOTUIbI, HYKJICHHOBBIC
KHCJIOTHI, ITyPUHOBBIE W MUPUMHUANHOBBIE OCHOBaHHUS (ypauws, TUMHUH, LUTO3MH,
aJeHUH, TYyaHWH), JIAaKTaM-JIaKTUMHasi  TayToMmepus, yrieBoabl  (pubo3a,
nesokcupn6osa), PHK, JJHK, kodepments: ATD, HAJT", HAJID".

I1l. COAEP KAHUE 3AHATUA:

1. Cemunap

1.1. CocTtaB 1 CTpOEHHE HYKJIEO3UIOB U HYKJIEOTHU/IOB.

1.2. Tugponu3 HyKJICO3UAOB U HYKJICOTH/IOB.

1.3. CocraB, ctpoerne u Ouonorunyeckass poiab PHK, JIHK. IlepBuunas u
BTOpUYHAs CTPYKTYpa HYKJICHHOBBIE KHUCIOT. POJb KOMIJIEMEHTApHBIX
TeTePOIUKINYECKUX OCHOBaHUH B (DOPMUPOBAHUH BTOPUYHOUN CTPYKTYPbI
HYKJICMHOBBIX KUCIIOT U OMOCHHTE3e OelKa.

1.4. Kopepmenrst AT®, HAJ', HAJI®'. Crpoenue, 6uonorudyeckas poib.

1.5. Ctpoenne u Ouosornueckass pojb IUKIHYecCKux MoHodocdaros. 5-
®Topypauui, 6-MepKanTonypuH, IPUMEHEHHE.

KontponbHas pabora.
3. CamocrosiTeibHasi  padora  «HOMEHKJIATypa  HYKJICOTHUIOB U
HYKJICO3U 0B, OMOJIOrMY€ecKasi pOJib HyKJI€O3UI0B U HYKJIECOTH IOB.

N
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l. TEMA: JIunuanl

HEJIb: CdopmupoBath ¥ 3aKpeNHTh 3HAHUS CTPOCHUS OMBUISIEMBIX U
HEOMBUISIEMBIX JIMITUAOB M X OHOJOTHYECKOMN POJIM B OPTaHU3ME.

I1. OCHOBHBIE IIOHSATHS: ombuisiemMble, HEOMBIISIECMbBIC JHAINJbI,
BBICIITHE KUPHBIE KapOOHOBBIE KUCJIOTHI (CTE€ApUHOBAS, MAJIBMUTUHOBAS, OJIEHHOBAS,
JIUHOJIEBAas, JIMHOJIEHOBasl), CIOXHOX(pUpPHAsA CBS3b W €€ CBOWCTBA, TI-
JlnactepeoMepus, JKUPbI, Maciia, TPHAMITIHIEPUABI, POChHOIUIUIBI, TEPIICHOMIHI,
CTEPOUJIBI.



I11. COAEP)KAHUE 3AHATHUA:

1. Cemunap.

1.1. Tpuanunrmuuepunsl (KUpbI, Macia). Beiciine >KHpHBIE KUCIOTHI Kak
CTPYKTYpPHBbIE€ KOMIIOHEHTHI TPHAIMITIUIIEPUHOB (MAIbMUTHHOBAS, CTEAPUHOBAS,
OJICMHOBAs, JTMHOJIEBas, TUHOJICHOBAS )

1.2. XuMHueckre CBONCTBA TPUALMIITIUIEPUHOB (TUIPOJIN3, TUIPOTECHU3AIIHS,
OKHUCJICHHE).

AHanUTHUYECKHUE XapaKTEPUCTUKH >KUPOB U Macen (MOJHOE YHUCIIO, YUCIIO
OMBIJICHHUS).

Bock, crTpoenue. Bpicmime — ogHOATOMHBIE ~ COHUPTHI  (LIETUIIOBBIMH,
MupuIiIoBbi). [Taenunsrit Bock. Criepmarier. Teunsbl. [IpuMenenne B papmanmm.

1.3. ®ocdaruanas xkucnora. Dochonunuasl  (pochaTuaHMIKOTIAMUHBI,
dochaTuaninxonunbl). KHCIOTHBIN U IE€I04HON TUapoau3 pochoaunuaos.

2. CamocrosiTeibHas padota. Heomblisiemble TUIUBL.
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l. TEMA: IlenTuabl, 0eJIKH

HEJIb: CpopmupoBarh 3HaHUS O CTPOCHHUH, MPOCTPAHCTBEHHOM CTPYKTYpE,
METO/IaX CHUHTE3a, KaUeCTBEHHBIX PEAKIUi, OMOJIOrMYeCKOM 3HAYEHUE NENTHAOB U
OEJIKOB.

1.  OCHOBHBIE HNOHATUSA: rerepodyHKUMOHANBHBIE COEAMHEHUS,
nenTuibl, OelKH, aCUMMETPUYECKHIl aToOM yriepoja, ONTHYecKas aKTUBHOCTD,
M303JIEKTPUUECKasi TOUKa, HyKI€O()UIbHOE 3aMeIlEeHHE.

I11. COAEP)KAHUE 3AHATUA:

1. Cemunap.

1.1. [Tenrruapl. Knaccudukanus, HOMEHKIIATypa.

1.2. CrpoeHune nenTUaHOM CBA3U.

1.2.1. KauectBennsie peakuuu AMUHOKHUCIIOT U OEJIKOB:

HUHTUAPUHOBAS PEAKIUs, C alleTaTOM CBHHIIA — HA IMCTHH, KCAHTONPOTEHHOBAS U
OuypeToBasi peaKkiiuH.

1.3. benku: knaccudukaius, crpoeHue (MEpBUYHAs, BTOPUYHAS,
TPETUYHAsI U YETBEPTUUHAS CTPYKTYPBbI).
1.4. OcHOBHBIE ~ XMMHUYECKHE CBOMCTBAa  (THAPOJIU3, TEPMUUYECKOE

pa3NoKEeHHE, JEeHATypallns), CXemMa MPEeBpaIleHrs OEIKOB B OpraHU3ME H OCHOBHBIC
(GyHKIIMH OEIKOB.

2. KontposnbHas pabora.

3. JlabGopaTtopHnas pabora.

4, CamocTrosiTeJibHasA padoTa. AMUHOKHCIIOTHI, BXOJISAIINE B COCTaB OCIIKOB,
METITU/IBI KaK JIEKAPCTBEHHBIE CPEICTBA, OCIIKH.
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. TEMA: Onmnpeaenenue  (pYHKIHOHAJIBHOW  NPHHALJICKHOCTH
OPraHN4YeCcKMX coeJMHeHMi. 3ayeT M0 3HAHMIO (PYHKIHMOHAJIBHBIX TPyl U HMX
UICHTU(PUKAINA

HEJIb: 3akpenuTh 3HaHMS CTYJIEHTOB 10 XUMUYECKUM CBOKMCTBAM M3YYEHHBIX
KJIACCOB  COCIMHEHUW W 1O DIKCICPUMEHTAJIbHBIM  HaBbIKAM  IPOBEICHUS
Ka4eCTBEHHBIX PEAKIUN.

1. OCHOBHBIE IIOHATHUSA: xiaccel OpraHMYEeCKUX COCIUHEHUH,
(GYHKIIMOHATBHBIC TPYIIIBI, KAYECTBEHHBIC PEAKIIHH.

I1l. COAEP KAHUE 3AHATUA:

1. KoutponwsHas pabora 1o OMPEICIICHUIO (GyHKIHOHATBHOM
NPUHAJIEKHOCTH 3a/IaHHBIX JICKAPCTBEHHBIX CPEJCTB U KAUECTBEHHBIM PEAKIIHUSIM Ha
(GYHKIIMOHATBHBIEC TPYIIIIHI.

2. YueOHas wuccnenoBarenbckas padora cryaeHtoB (YUPC): Ilposenenue
UACHTU(UKAIIMY HEU3BECTHOTO OPraHUYECKOTO BEIIECTRA.

3. Otuer 1o BBINOIHEHHOM padoTe.

I1l. METOANWYECKHUE YKA3AHMUS no BbINOJHEHHIO PadOThI

(YHUPC).

B TeueHune mpaKTHUYECKOM MESATEIBHOCTH MPOBU3OpAa HHOrJAa ObIBAeT
HEOOXOJIUMO OMNPEACIUTh (PYHKIMOHAIBHYIO MPUHAMJICKHOCTh OPTaHUYECKUX
coequuennii. OcoOeHHO Takasd HEOOXOAMMOCThL BO3HHKAET B JEATEILHOCTH
cyneOHbIX dkcniepToB. C 11e/1bI0 pa3BUTHS HABBIKOB MPHU MPOBEICHUH TAKOTO aHAIU3a
CTYICHTY MPEIJaraeTcs CaMOCTOSITEILHO MPOU3BECTH HCCIICAOBAHUS XUMHUUYECKUX
CBOWCTB COEIMHEHUN HEU3BECTHOIO CTPOEHHUS M HAa OCHOBAHMM TOJYYEHHBIX
pEe3yJbTaTOB, OMNPEAEIUTh K KAKOMY KJIAcCy OpPraHMYECKUX COEAUHEHUW OHO
oTHocuTca. s BBIMOJNIHEHHUS ATOM  paboOThl  HEOOXOAUMO  MPUMEHEHHUE
TEOPETUYECKNX 3HAHUI OPraHUYeCKON XUMHUHU, a TaKKe MPAKTUYECKUX HABBIKOB,
MOJIYYEHHBIX Ha IPAKTUYECKUX 3aHITHUSAX.

Hnst  ompeneneHuss (QYyHKIUMOHAIBHOW  MPUHAIJICKHOCTH  OPTraHUYECKUX
COCIMHEHMI  HEOOXOJMMO  TMEpPBOHAYAIBHO  BBIMOJHUTH  MPEIBAPUTEIHHBIC
ucnbiTanus. Ha OCHOBaHWU TOJIyYEHHBIX PE3YIbTAaTOB BBHITIOIHICTCA KaueCTBEHHBIC
peakiuy Ha (PYHKIIMOHAJbHBIE TPYIIbI (PEaKIMK CITyXKalue s Kiaccu(puKaium).

[Tpu opopmiieHun pe3ynbTaTOB OMUCHIBAIOTCS PE3YJIbTaThl BCEX MPOBEICHHBIX
peakIuii ¢ yKazaHUeM HaOJI0JaroNuXxcss u3MeHeHu. B ToMm ciydae, ecinu peakius
Jaja MoJIOKUTEIbHBIN pe3yIbTat, 0053aTeIbHO MPUBOUTCS YPaBHEHUE PEAKITUH.

Jns maeHTudUKaMu BelecTBA HEOOXOIUMO MpojenaTh IMpeaBapUTEIIbHbIC
WCTIBITAaHUS ¥ TIPOCTHIC KIIACCHU(PUKAIIMOHHBIE PEaKITUH.

1. IlpenBapuTenbHbIE HCTIBITAHUS.

2. OnpeneneHue 1BETA, 3aMaxa.

3. IIpo6a Ha coxcKeHHE.

Heckonbko KpUCTaIOB WM Kallellb BEIECTBA MMOMEIAI0T Ha METAJUIMYECKYIO
JIO)KEUKY M CHKHUTalT B ITUTaMEHW Tropeikd. HaOmiomeHus BO BpeMsl CHKUTAHUS



MO3BOJISIIOT C/IENIaTh MPEIBAPUTEIHHOE 3aKIIIOUCHHE, K KAKOMY KJIACCy MPUHAIIC)KHUT
BEIIECTBO.
OBCYXJIEHUE

HeHacpimennsle coeuHeHUs (B TOM YHCIIE apOMaTHYECKHE) CropacT C
BBIJICICHUEM CaXH (KOITSIINM IIAMEHEM ).

Amudarnyeckue  yriIeBOJOPOABI  CrOpPAlOT  CBETAIIMM IUIAMEHEM M C
HEOOJIBIIIMM 00pa30BaHUEM CaXKH.

CroupThl, T.€. KHCJIOPOIOCOJSp)KAIINAE BEIIECTBA, TOPIT C€Ia00 CBETAIUM
IIAMEHEM.

Hecropaembiii ocTtarok Ha mmaresie OCHOBAaHHE MPEANOJONKHUTh, YTO
MPUCYTCTBYIOT METAJIIIBI.

BemectBa, comepikaiiue cepy, MOKHO y3HATh 110 3amaxy ABYOKHCH CEPHI.

OITPEAEJIEHUE PEAKIIMU CPEJBI.
B npo6upky nomemarot 3 kamm (uiau 0,1 1) BemecTsa, pacTBOPSIIOT B 2 MII
BOJAbl WM BOJHOro crnupra. Kariro BOJHOTO pacTBOpa HAHOCAT CTEKJISIHHOMN
NaJI0YKOM HA YHUBEPCAIbHYIO HHIUKATOPHYIO OyMaxKy.

OBCYXJIEHUE

Kucnyro peakuuio cpenbl  JalOT  KapOOHOBBIE  KUCIOTHI,  (DEHOJIBI,
MHOTOaTOMHBIE CITUPTHI.

[IlenouHyI0 peaklmio Cpebl Jat0T COEIUHEHHS] OCHOBHOTO XapaKTepa: aMUHbI,
OJIHOATOMHBIE CIIUPTHI, YTIEBOIbI.

[IpoBepka BemecTBa Ha  PacTBOPUMOCTh: B BOJE, OPraHUYECKHUX
PacCTBOPUTEIIAX: alleTOHE, TOIyoJie, u3orpomnmioBom cnupte (UIIC).

Ecnu ycTraHoBI€HA HEHACHIILIEHHOCTh COCIMHEHUS, TPOBOJST PEAKIINHU:

a) no Baruepy;

6) C B‘-Iz + HzO

Ha coenunenus ¢ kucioi peakiueit cpeasl (pH <7) nmpoBoasT peakmuu:

Ha kucjotThl: a) NaOH u FeCls, 6) ¢ NaHCOg;

Ha deHnounl: a) ¢ FeCls, 0) ¢ peakTBOM Mapku, B) HHI0(pEeHOIOBas Mpooda;

Ha MHoroatoMHble ciupThi: a) ¢ Cu(OH),, 0) oOpa3zoBaHue akpojenuHa st
TJIMIEpUHA.

Ha coenunenus c menounoit peakuueit cpeasl (pH >7) mpoBoasdT peakiyu:

HA aMHHBbI: W30HUTPWIbHAs Mpo0Oa, peakuus C a30TUCTON KHUCIOTOM MJis
anupaTUUYeCKUX aMHHOB, IUA30TUPOBAHME W a30COUETAHHE IS apOMATHUYECKHUX
aMUHOB.

Ha coeaunenust ¢ HeMTpanpbHOU peaKUMUEN CPEIbl TPOBOIAT PEAKIINU:

HA ajJbjJeruabl: cepeOpsHOro 3epkana, ¢ (QPYKCHHCEPHUCTOW KHUCIOTOM,
okucaeHue ruapokcuaom meau (I1);

Ha KeTOHBbI: ¢ HUTponpyccuaom HaTpus, ¢ NaHSO3, nogodopmuas npobda;

HA CJI0KHBbIE (PUPHI M He3aMeHNMbIe AMUIbI: THIPOKCAMOBas Tpo0a;

HA 0JITHOATOMHBIE CIIMPTHI: OKKUCIIEHHE OMXpomMaToM Kaius, mpoda Jlykaca;



Ha YrJIeBO/AbI: 00pa3oBaHUe 03a30Ha U okuclieHue ruapokcuaoM meau (11).

PEAKIIUU, CJIYKAIIUE JJISA KTIACCUOUKAILINN

1. TAJIOT'EHBL.

Peaxknug benbireiina.

[IpokajieHHYI0 MEAHYIO MPOBOJIOKY MOTPYKAKOT B UCCIEAYEMBbIE BEIIECTBA U
3aTEM CHJIBHO HArpeBalOT HAa HECBETAUIMMCS IUIAMEHH TOPEIKH. 3EJIEHOE
OKpalllMBaHUE IJIAMEHU CBUIETEIBCTBYET O MPUCYTCTBUU rajoreHa B OPraHuYeCKOM
BEILECTBE.

2. HETTPEJAEJIBHOCTB.

a) [lepmanranarnas npo0a no Baruepy.

B 2 mn Bogwl wnm anerona pactBopsawoT 0,1-0,2 T uccneayemMoro BemiecTBa u
M0 KaruisiM, MPU SHEPrUYHOM BCTPSXMBAHUM, A00aBIsAOT 1% p-p mepmaHranata
kamus. [IpoOy cienyeT cuuTaTh MOJOKHUTEIBHOW, €CIIU OBICTPO OOECIBETHIIOCH HE
MeHee 10 kanenb pacTBopa epMaHraHaTa Kajus.

6) K pactBopy 0,1-0,2 T uccnegyemoro BemiecTBa (p-p BOJAHBIN UM B allE€TOHE)
npubaBisitoT 4 kKarm OpomHOW Boabl. JKenras okpacka OpomMa Hcue3aer B
IPUCYTCTBUM HEHACBIIIEHHBIX COCIMHEHNN. B pe3ynpTaTe peakuuyu IprucoeIuHEHUS.
Eciu obecuBeunBaHue COMPOBOXKIAACTCS BBIACICHUEM OpPOMHUCTOTO BOJOPOJA
(y3BIPHKOB) — 3TO CIIY’KUT IPU3HAKOM TOTO, YTO UJET peaKlus 3aMELICHHUSL.

B nmaHHBIX choydasx K 3aMEIICHHUIO BOJOpOJa Ha OpoM CHOCOOHBI
€HOJIM3UPYIOLIUECS KapOOHUIIbHBIE COETMHEHUS.

[lonoxuTenbHas peakuus Ha HENPENEIbHOCTh JAET BO3MOXHOCTb OTHECTHU
HCCIIeyeMO€e BEUIECTBO K HEMPEAEIbHBIM YIII€BOA0POIaM WU allbJIETUIAM.

3. OIHOATOMHBIE CITWUPTEL

1. K 2 xammsMm pacTtBopa HCClIeyeMoro BemlectBa AoOaBbTe | kamimo 2 H
H,SO, u 2 karum K,Cr,0O7.I1lonydeHHbIN OpaHKeBBIN pacTBOP HarpenTe Ha MecyaHo
O0aHe 10 Hauyana u3MeHeHus 1BeTa. OOBIYHO yXe uyepe3 HECKOJbKO CEKyHJ LBET
pacTBOpa CTAaHOBHUTCS CHHEBATO-3eJIeHbIM (I1BeT cojieit okcuaa xpoma (.((111

[TonoxxutenbHasi peakuusi TOBOPUT O HAIIMYUU MEPBUYHOTO WA BTOPUYHOTO
cnuprTa.

2. IIpo6a Jlykaca.

B npoOupky HanmuBaroT 1 MJ1 UccliefyeMoro BeuecTBa, 3aTeM 100aBisoT 1 M
KOHII. COJITHOM KHCJIOTBI U HECKOJIBKO KPYIMUHOK XJIOPUCTOTO LIMHKA.

Bropuunble cnupThl pearvpyroT B TE€YEHHUE 5 MHUHYT C OOpa3oBaHUEM HE
PacTBOPUMOIO rajoreHaaKaHa.

TpeTuuHble CHIUPTHI pearupyr0T MTHOBEHHO C BBIJICJIEHUEM TEIUIa.

4. MHOT'OATOMHBIE CITUPTHI.

I.ITomemaror B mipobupky 3 kammu 0,2 H# CuSO,4, 3 xammu 2 H NaOH u
B30anThiBaoT. [losiBisieTcsa romy0oil CTYAEHHMCTBIM OCaZOK TuapaTa OKHUCH MEJH.
IIpucyTcTBME MHOIOATOMHOIO CHHMpPTa Y3HAIOT IO PACTBOPEHHUIO HCCIEAYEMOIO
BELECTBA.

2. Ha rnmunepun — o6pazoBaHue aKpojeHHa.




[Tomecture B mpobupky 3-4 kpuctamia oucynbdura kamus KHSO, u 1 karmo
riinepuHa. Harpeitte. [Ipu3HakoM HadaBIIErocsl paszfiOKEHHs TIIMLEPUHA CITY>KUT
noOypeHHe KUJIKOCTU B MPOOUPKE U MOSBICHUE TAKEIBIX MapOB.

Onyctute B MpoOUPKY Y3KYIO TOJIOCKY (PUIBTPOBAIBLHON OymMarv, CMOYeHHOU
pPacTBOPOM (PYKCHHCEPHUCTOM KUCIOTHI. Kak TOJBKO mapbl TOCTUTHYT Oymaru, oHa
MOKpacHeeT.

5. AJIBAETUJbI

1. Ha mpeameTHoe crexiio Hanectu 1 karumo 0,1 # AGNO; u 1 xammto pactBopa
0,2 1 NaOH. K nonyuennomy 6ypomy ocanky aobasisiite o xamisim 2H NH,OH 1o
pactBOopeHust ocaaka. K mpo3payHoMy pacTBOpy Ha CTEKJIE HaHecure -2 karm
HCCIIEyeMOr0 BEIIECTBa, CJerka mojorpeite crekno. llosBienue OnecTsiero
HaJIeTa Wik 00pa30BaHKE YEPHOTO OCAJKa CBUACTEIBCTBYET O HATMYUH alIbACTUIHON
TPYIIIIBL.

2. K 3 karuisim pacTBopa McclielyeMOoro BellecTBa J00aBstoT 1 Karuio
byxcuHcepHuCcTOM KUCHOTHI. [Ipy Hanuuuu anpaeruia o0pazyercs MHTEHCUBHOE
¢uoneroBoe okpammBanue. Eciau nccaenyemoe BEIECTBO B BUJIE MOPOLIKA, TOCTE
npubaBiieHUs] PYKCUHCEPHUCTON KUCIOTHI MPOOUPKY HEOOXOAUMO MOJAOTPETh.

6. KETOHBI.

1. B nmpoGupky nmomeniator 1-2 karum pactBopa HUTpoOIpyccuaa Hatpus u 1-2
KaIlId UCCIeAyeMOoro BemecTBa. Ecnu npu no6aBneHuu 2 H p-pa THIPOKCUAA HATPHUS
MOSIBIISIETCS KPACHO-0YpO€e OKpallluBaHUE, TO IaHHOE BEILIECTBO COAECPKUT KETOHHYIO
TpyIIy.

2. Ha mpenmeTHoe CTEKJIO MOMECTUTE | KaIilo HACBIIMIEHHOTO pacTBOpa
oucynbdura Hatpust NaHSO,. [loGaBbTe 1 kammto pacTBOpa HCCIEAYEMOTO BEIIECTBA
Y pa3MelIaiTe CTEKISTHHOW Manoykoi. [Ipyu Hamuuun keToHa HEMEJICHHO HAYMHAET
BBINIQZATh  SICHO  BBIPAKEHHBIH  KPUCTAUIMYECKUH  0OCaJ0oK  OUCYIb()HUTHOTrO
COEIMHEHHUSI KETOHA.

3. O6pa3zoBanue noaodopma

[TomectuTe B mpoOupKy 1 Karuiro pacTBopa MoOJa B pacTBOPE MOAUAA KaJIHS U
noutu g0 obecueunBanus 2 H NaOH. K obGecuiBeuennoMy p-py no6aBbTe 1 Kamito
uccieayeMoro BeulectBa. HemeqyenHo 6e3 HarpeBaHUs BbINA1aeT )KeJITOBATO-OEbIi
0CaJIOK C XapaKTEpHBIM 3aaxoM noaopopma.

7. PEHOJIBI.

1. 3 kamnm pacTBOpa HCCIIEIyeMOro BellecTBa (B BOJIE WJIM alleTOHE)
NOMEIIAIOT B MPOOUpPKY, MpuOaBisioT 1 M BOABI M HECKOJIbKO Kamenb 5% p-pa
xJopHoro kene3a. IlpucyrctBue (eHona y3HAIOT TO TMOSBJICHUIO 3€JICHO-
(10JIETOBOTO MIIM KPACHOTO OKpPALTMBAHUA.

2. Peaknus ¢ peaktTuBoM Mapku

Heckonmbko KpYNMUHOK BeliecTBAa TMOMEMIAIOT B (GappopoByrO YaIlkKy,
npubaBisitoT 1-2 xammu gopmanuHa, 2-3 Kariu KOHII. CEPHOM KHCJIOTHI, HAOII0Iat0T
MOSIBJIEHUE MAJTMHOBOTO OKPAITUBAHUS.

8. KUCJIOTBI

1.0xomo 0,1 r BemecTBa pacTBOpsitoT B 3 M1 Bojwl, mpubasisitor 20 NaOH 1o
HiesI0uHoi peakuu cpenpl. K momydeHHomy pactBopy AoOasistor 2-4 xamu 0,1H




FeCl;. Ilpn Haym4mu KUCIOTHI 00pa3yeTcsl OKpalleHHbIE KOMILICKCHI: OCAJOK HIIH
pacTBop.

2. B mpoOupky HanuBarot 2 M 5%-Horo p-pa coasl (NaHCO3) u nobasmistor 2
Karuii uccienyeMoro Beecta. HabmogaoT nosiBjaeHue my3bpbKOB.

9. CJIOXKHBIE 20UPHI, HESBAMEIEHHBIE AMUJIBI.

Heckonbko KpynuHOK WM 2-3 KaIljid BellecTBa momeniaroT B (apdopoByro
yamky. B npobupky nmomemaroT 3 Kamiud pacTBopa T'MIpPOKCHIAMHUHA, 2 KA 2H
NaOH u nepeHocsT B yaliky ¢ BemecTBoM. Yepes 1-2 MUHYTHI K cMecH J0OaBISIoT 2
karum  pactBopa CuSQO,. TlosBienne  Oupro30BOro  ocajka TOBOPUT O
MIPUHA]JISKHOCTH BEIIECTBA K CIIOKHBIM d(pupaM. AHAJIOTHYHO IPOBOIST PEAKIIHUIO C
FeCls, mosBisieTcst KpacHO-OyphIi OCaJIoK.

AHanornyHo JejaaeM ruJIpoKCaMoOBYIO IPOOY Ha 3aMEIICHHbIE aMU/IbI.

10. AMUHBL.

1. 1 ka0 BOJHOTO BEIIECTBA HAHOCST CTEKJISTHHOW MaJOYKOM Ha KPaCHYIO
JAKMYCOBYI0 OyMakky. [Ipu Hanuuuu aMuHa KpacHast JakMycoBast OyMaskKka CHHEET.

2. MBonutpuinpHas rpoda

[Tomemator B mpobupky 3 kammu (wim 0,05 1) uccnexyemMoro BeIIecTBa,
n00aBIAIOT 2-3 Karm xjaopodopma u n30bITok ciuproBoro pactsopa NaOH (1 mu).
[Ipu HaNMMUMK IEPBUYHOTO aMHUHA ONTYIIAETCS XapaKTEPHBIN 3aMax U30HUTPUIIA.

[Tocne mpoBeneHHs peakiMK TMOCYIYy B BBITSDKHOM IKady HEUTpaau3oBaTh
KOHII. COJITHOM KHUCJIOTOM.

3. Ha nepBuUYHBIE aMUHBI

B mpoOupky c pacTBopoM amuHa NpuOaBbTE HECKOJBKO Karelb pacTBOpa
HUTPUTA HATPUS ¥ HECKOJBKO Karesb 2 H CepHOM KUCIOTHL. [IponcxoauT BeiaeneHne
My3BIPHKOB a30Ta.

4. Tlomectute B mpoOupky 0,5 Mia ucciaeayeMoro BelecTBa (WM pacTBOp,
€ClId 3TO KPUCTAJUIMYECKOE BEIIECTBO), 4 MJI BOAbI W 1-2 MJI KOHII. COJISTHOM
KHCIIOTHI, TIIATENBHO OXIaguTh cMech 10 0-5 °C BOmoif CO JIbAOM M 1O KaIlLsiM IIpH
BerpsixuBanuu jao6asbte 0,5 M 30%-noro pactBopa NaNO,. Ilocie mpubasnenus
BCEr0 HUTPUTA HATPUS HAHECUTE KaILUII0 [0 TOCUHEHHUS pacTBOpa Ha
HonkpaxManpHyto  Oymary. JloGaBbTe  HHUTPUT  HATpPUs  JO  I[OCHUHEHUS
HonkpaxManbHOM Oymaru.

Bo Btopoit mpobupke B 2-3 kammsx 2 H NaOH pactBopuTe HECKOIBKO
KpynuHOK P-Hadrona. IlomydeHHBId pacTBOp [100aBbTE€ B MEPBYIO MPOOUPKY.
OOpaszoBaHne OpaH)KEBO-KPACHBIX  XJIOMIBEB TOBOPUT O  TNPHUHAICKHOCTU
MCCIIElyeMOTO BEIIECTBA K MEPBUYHBIM aMHHAM apOMAaTHYECKOTO XapaKTepa.

11. VIJIEBOJBL.

B mpoOupky moMemaloT Ha KOHYHMKE JIOMATOYKH  COJISTHOKHCIIOTO
(deHmIrHApa3iHa U CTOJBKO K€ alleraTa HaTpus, a 3aTeM 3 Kallld UCCIIeTyeMOTO
BeniecTBa. Eciy BemecTBo KpucTainueckoe, He00X0AMMO pacTBOPUTH ero B Boae (1
mn). [Ipobupky cTaBiT Ha 45 MUHYT B HarpeTyro /10 KUIEHUS BOAsSHYIO Oanro. [Ipu
HaJUYHUH yTIEBOAOPO/Aa B MPOOUPKE MOSABISAECTCS KPUCTAUTMUECKUI OCaZIOK 03a30Ha.
[Tox MEKPOCKOTIOM KPUCTAJUTBl UMEIOT XapaKTEPHYIO (POPMY JITMHHBIX UTOJIOYECK.




a s

© ®

10.
11.

12.

13.

14,

15.

16.

17.

18.

19.

CIIMCOK JIMTEPATYPbI

Aptemenko, A.W. Oprannyeckast XxuMus: y4e0. Juist cTpouT. crerl. — M.: Boic.
mK., 2000.

boposnes, 1.B. Opranuueckass XUMHsi: TEPMUHBI U OCHOBHBIE pEaKIuu: y4deO.
nocobue s By3oB / M.B. boposneB. — M.: BUHOM. JlaGoparopus 3HaHUiA,
2010.

['pannbepr, M.U. Opranuueckas XuMus: y4eOHHUK JIJIsI CTYJIEHTOB BY30B. — M.:
Hpoda, 2001.

JlononHUTENbHASA JINTEPATYPA:

HopmupontoB, HO.II. Meroagst Y®, UK u SAMP cnekTpockonmuu u HX
MIPUMEHEHUE B OpraHWYeckor xumuu: y4ded. mocobue mo cneukypey / FO.IL
Hopmuaontos; Ilepm. roc. yH-T. — [Tepmb, 2008.

Nnentudukaius opraHu4ecKuX COCIUHEHUN: yueOHOe TocoOue i CTY/ICHTOB,
oOyuaroruxcst o crnenuanbHoctu "®apmanusa" / [lepMckas rocynapcTBeHHas
dapmaneBTuyeckas akangemus, Kadeapa oOmieil 1 opraHu4ecKod XMMUH ; COCT.
B.U. ITanuypkus u ap. — [lepmsb, 2014.

WNnuen, 3. OcHoBbl opranuueckoin crepeoxumuu / 3. Wnuen, C. Baiinen, M.
Hoiin; mox pen. A.A. bpenuxuna. — M.: BUHOM. JlaGopatopus 3nanuit, 2009.
Ucunopos, B.A. Oprannueckas xumus atmocepsl. —CI16.: Xumuzaar, 2001.
Kum, A.M. Opranuueckas xumusa: ydeb. mocodbue. — HoBocubupck: Cubup.
YHUB. U3-B0, 2001.

JleButuna, T.I1. CnpaBounuk no opranndyeckoit xumun. — CII0.: [Taputet, 2002.
JIn, JIx.[Ix. MmeHnnble peakunu. MexXaHW3Mbl OPraHUYECKUX peakuui. — M.:
BMHOM. Jla6oparopus 3Hanuii, 2006.

Meroanueckne yka3aHusl K JJaOOpATOPHBIM 3aHSATHUSAM IO OPTraHUYECKONW XUMUU
JUISL CTYJEHTOB OYHOTO W 3ao4yHoro dakynsretoB / HM. Urumos [u ap.]. —
ITepmsb, 1997.

Mununa, C.A. Xumus u TexXHoJorus puronpenaparon: y4ued. mocodue st By30B
/ C.A. Mununa, N.E. KayxoBa. — M.: ['yotap-Meaua, 2009, 2004.

Moxkpymna, B.C. OCHOBbI XMMHM ¢ TEXHOJOTMH OHOOPraHUYECKUX U
CUHTETHUYECKUX JIEKApPCTBEHHBIX BeIIECTB: yudeO. mocobue mnsa By3oB / B.C.
Moxpyuun, I'.A. BaBunos. — CII6.: [IpocnekT Hayku, 2009.

Homenkiatypa  OopraHMyecknx  COCAMHEHUW.  TEOpEeTHYECKHE  OCHOBBI
opranuueckoil xumuu: (yudeO.-meron. mocodue) / B.U. Ilanuypkun u np. —
[Tepmsb, 2007, 2008, 2010, 2011.

Oranecsia, 2.T. Opranudeckas xumus: yueO. 1t By30B / O.T. Oranecsn. — M.:
Axanemus, 2011.

Oprannueckas XUMUsl B BOIIPOcax M OTBETax: y4ed. mocobue a1 By30B / pen. b.
A. UBun, JI. b. ITnotposckuii. — CII6.: Hayka, 2002

Oprannueckas xumus: yaeOnuk / A Il Jlyzun, C.D. 3ypabsu, H.A. TrokaBkuHa;
non pea. H.A. TrokaBkunHoil. — M.: Menuiuna, 2002.

Oprannueckas xumus: yueOnuk / mojg pea. H.A. TrokaBkuHoii. - M.: Meaununa,
1989.



20.

21.

22,

23.

24,

25.

26.

217,

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

Opranudeckas Xumus: yueOHUK 11 By30B. Ku.2: CnenuanbHblil Kype / O pen.
H.A. Trokakunoii. — M.: [lpoda, 2008.

Opranuueckas XuMusi: Y4eOHUK I CTyJeHTOB By30B. KH.1: OcHOBHOM Kypc /
B.JI. Beno6opoos u ap.; moxa pea. H.A. TrokaBkunoit. — M.: Ipoda, 2002, 2003
[TerpoB, A.A. Opranuyeckas XUMHUS: Y4€OHUK ISl CTYACHTOB XHUM.-TE€XHOJ.
By30B U (ak. / A.A. Ilerpos, X.B. banesn, A.T. Tpomenko; nmox pea. M.JI.
Craganuyka. — CII06.: UBan ®demopos, 2003.

[MumeBas xumus: yueOHuk 11 By30B / A.Il. HeuaeB, C.E. TpaybenGepr, A.A.
Kouetkos; pea. A.Il. Heuaes. — CI16.: THOPJI, 2003

[InemenxoB, B.B. BBenenue B XUMHIO MPUPOIHBIX COCTUHEHMIA: yueO. mocooue
st men. u dapmait. By3os. — Kazans, 2001.

[IpakTukym mo opranuyeckoil xumuu: yueb. mocodue nis By30B / B.U. Tepenun
u ap.; nox pea. H.C. 3eduposa. — M.: BUHOM. JlaGopatopust 3nannii, 2010.
IIpeu, D. OmnpeneneHue CTPOSHUS OPraHUYECKUX coeauHeHU. Tabmuipl
cnekTpaibHbiX naHHbix / 3. [Ipeu, ®. bronsmann, K. Addonsrep. — M.: Mup;
bunowm. JlabopaTtopus 3nanwuii, 2006.

PeBo, A.Sl. Manbiii npaktukyM 1o opranudeckodt xumuu / A.S. Peo, B.B.
3enenkoBa. — M.: Beicmi. mik., 1980.

PykoBoACcTBO K 1a00paTOpPHBIM 3aHSATHSAM IO OMOOPraHMYECKOW XUMHU: y4eO.
nocobue s By30B / H.A. AprembeBa, B.JI. beno6oponos, C.3. 3ypabsH; nox
pen. H.A. TiokaBkunoit. — M.: Jlpoda, 2006.

PykoBOACTBO K Ja0OpaTOpPHBIM 3aHSATHUSM IO OPraHUYECKOM XHUMHUU: Yy4eO.
nocobue st cryaeHToB ¢apm. By3oB / H. H. AprembeBa u ap.; nox pea. H. A.
TrokaBkunou. — M.: Jlpoda, 2002, 2003.

CemenoB, M.H. Xumus: yueonuk ais By3os / .H. Cemenos, N.JI. Ilepdunosa. —
CII6.: Xumuzaat, 2000.

Crnecapes, B.1. Xumus: OcHoBbl Xxumuu )kuBoro. - CI16.: Xumuznar, 2001, 2005,
2007.

CnuBknH, A.Md. OyHKUMOHAJIBHBIA aHAIU3 OPraHUYECKUX JIEKAPCTBEHHBIX
BemecTB: yueb. nmocobue aisg By30B / AWM. CnuBkun, H.II. Caguukosa; moa pen.
A.Tl. Ap3zamacueBa. — Boponex: Boponex. roc. yu-t, 2007

Cwmut, B.A. OCHOBBI COBPEMEHHOTO OPTaHMYECKOTO CHHTE3a: yuel. mocodue st
By30B / B.A. Cmurt, A.Jl. Inneman. — M.: BUHOM. JlaGoparopus 3Hanuii, 2009.
ConnatenkoB, A.T. OCHOBbI OpraHMYECKON XUMHUM JICKAPCTBEHHBIX BEIIECTB /
A.T. ConparenxoB, H.M. Konsiaun, U.B. [llenapuk. — M.: Xumus, 2001.

Turue, JI. IlpenapatuBHas opraHuudeckas Xumus: Peakuuu W CUHTE3Bl B
IPaKTUKyMe OPTraHMYeCKOW XMMHUU M HAy4YHO-UCCIEeI0BAaTEIbCKON JabopaTopuu /
JI. Tutue, T. Alixep; non pen. FO.E. Anekceea. — M.: Mup, 2004.

TrokaBkuna, H.A. buooprannueckas xumus / H.A. TiokaBkuna, FO.U. baykos. —
M., 1991.

Xnebuukos, A.®. CoBpeMeHHass HOMEHKJIATypa OPraHUYECKUX COCTUHECHUM, WITN
KaK MPaBWJILHO HA3bIBaTh OPraHUYECKHE BENIeCTBa: y4eO. mocobue aJis By30B /
A.®. Xne6nukoB, M.C. HoBukos. — CII6.: ITpodeccruonan, 2004.



