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VYyeOHOe m10cOOME COCTaBIEHO B COOTBETCTBUM C YYEOHBIM IUIAHOM IIO
cneruansHoct  33.02.01 - dapmamus u paboueld mporpamMMmon AUCHUILTAHBI
«OpraHuyeckas XUMHUA» AJI1 CTYJIEHTOB (paKyJIbT€Ta OYHOTO OOYUYEHUS CPEIHEro
npogeccuoHaIBbHOIO 00pa30BaHusl.

Y4ebHoe mocoOue TpeacTaBisieT co00W y4eOHO-METOAMYECKH KOMIUICKC,
OOBETMHSIOIMNN TEOPETUICCKYI0O M JTa0OpaTOPHYIO YacTH 3aHATHH IS CTYACHTOB
O4YHOTO (haKyJbTeTa CpeaHEro MpodecCHOHAILHOTO 00pa3oBaHus. B HeM coneprkarcs
OCHOBHBIC TCOPETUYECKHE BOIPOCHI CEMHUHAPOB, a TaKXKe TPAKTUKYM TI0
Ka4eCTBEHHBIM PEaKIUAM Ha (DYHKIIMOHAILHBIC TPYIIITBI OPIraHUYCCKUX COCTUHEHHM.

Cocmaseumenu:

E.C. Jlumanckuili — K..H., 101. Kageapbl oOlmEeld U OpraHM4eCcKO XUMHUHU
OI'bOY BO III'®A Munszapasa Poccun

Peuyenzenmeor:

npodeccop kadeapsl hapmaneBrruueckot xumun OO OI'BOY BO II'OA
Munzapasa Poccun, n.x.H. T.M. 3amopaeBa

3aB. Kadeapoit oomieit u omoopranndeckoit xumun 'bOY BIIO I[II'MA uwMm. ak.
E.A. Baruepa, 1.¢.H., goueHt JI.®. 'eitn



BBEAEHHUE

MecTo ANCIUIIJINHBI B HpO(l)eCCI/IOHaJIbHOﬁ NHOATOTOBKE

Opranuueckass XMMHUS — OCHOBAa MHOTHX OTpaciied MPOMBIIUIEHHOCTH. JTO
dyHIaMeHTallbHAs HayKa, KOTOpas UMEET OOJIbIIIOe 3HAYCHHE ISl TEOPETUICCKON 1
Mpo()eCCHOHATEHON TOATOTOBKM CIENHATMCTOB. OHAa 3aHUMAeT Ba)XXKHOE MECTO B
cCUCTEME BBICIIETO (hapMaleBTUYECKOro o0pa3oBaHus, T. K. 6osee 2/3 obiiero yucia
JIEKapCTBEHHBIX  IPEMapaToB  COCTABIAIOT  CHHTCTUYECKHE W TIPHUPOJHBIE
OpraHUYeCcKHe BEIECTRA.

Oprannyeckass XuMHsl Kak OJIHA U3 €CTECTBEHHO-HAYYHBIX IUCIUIUIMH UMEET
BEIylIIEE 3HAYEHUE B CUCTEME IOJATOTOBKH MPOBHU30pPOB. B Kypce opraHmyeckoi
XUMUU (HOPMHUPYIOTCS 3HAHUS U YMEHUs JUIsi 0a3UCHBIX U MPOQPMIbHBIX JUCIHUILIAH
(bapmarneBTHYECKOH, TOKCUKOJIOTUYECKOU U OMOJIOTUYECKOMN XUMUH,
dbapmakorno3uu, (apmakonoruu, (apMalleBTUYECKOM TEXHOJIOTHH), a TakxXKe s
MPAKTAYECKOM JIEITEILHOCTH TPOBU30PA.

VYueOHblli MaTepuall TOA0OpaH TakuM O0Opa3oM, YTOOBI OH OTpaXKkai
BaKHEHIITNE KJIACCHI OPTaHUYCCKUX COCIMHECHHM, KOTOPHIE COCTABIISIIOT OCHOBY IS
bopMHpPOBaHUS XUMUYECKOTO MBIIUICHUS W Pa3BUTHS OpPUEHTAIMKM B Mpoliieme
«CTpYKTypa — cBoHMcTBa». bombioe BHHUMaHUE yneneHO MpodecCHOHATBHO
MOTHUBHUPOBAaHHBIM  TPYIIIaM  COCAWHCHHWH, TaKMM KaK TeTEPOIUKINYECKHE
COCIMHEHMSI, ATTKAJIOUIbI, JIMTTH]IBI, TEPIICHOUIbI, CTEPOU/IBI.

CryaeHT AOMKEH 3HAaTh OOIIME MPUHLMUIIBI MOAXO0AAa K OLEHKE CBOMCTB H
aHaJIM3y OPraHMYECKUX COCAMHEHMM, BXOISAUIMX B COCTaB JIEKAPCTBEHHBIX BEILECTB,
N03TOMY OOJIBIIIOE 3HAYEHUE B KypCE OPraHMYECKOM XUMHM MPUIIAETCS OBJIAJECHUIO
3HAHUSIMU AIIEKTPOHHOT O CTPOEHHUS " pEaKLIMOHHOMN CIIOCOOHOCTH
XapaKTEPUCTHYECKUX TPYIII, KOTOPbIE B JAJIbHEHIIEM JOJKHBI COCTaBUTh OCHOBY
(YHKIMOHATBHOTO aHAJIM3A.

Koneunoii unenpto OUCHUIUIMHBL — «OpraHuyeckas XUMHUS»  SIBIACTCSA
dbopMupoBaHUe 3HAHUNW OOIMMX 3aKOHOMEPHOCTEH XUMHUYECKOTO TOBEJCHUS
OPraHUYECKUX COECAUHECHUN BO B3aUMOCBSI3M CO CTPOCHHMEM KaK OCHOBBI IS
OCO3HAHHOTO  TOHMUMAaHUSI M  YMEHHUA  pellaTh XUMHYECKUE  MPOOJIEMBI
JIEKapCTBOBEICHMUSL.



Pasznen I. YHEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Hucnummnaa OIL.7 «Oprannyeckas XUMUSD
npodeccuoHanbHOMY LHKIY MPOrpamMMbl TMOATOTOBKH CIELHHUAIUMCTOB CPEIHETO
3BEHA, U3y4aeTCsl BO 2 CEMECTpE MepBOro Kypca u coctasisieT 78 yacoB. KonnuecTBo
aKaJIEeMUYECKHX YacOB B KOHTAKTE C MpernojaBaTesieM — 52 4, U3 HUX: MPaKTUYECKUX

3aHATUN — 28 4, jekuuii — 24 4, camocTosTeNbHas pabora — 14 u.

O0beM yueOHO TMCHUIIMHBI M BUAbI Y4eOHOH PadoThI

Bup yueOHo# padoThI

Bcero uacos

1 2
AyIUTOpPHBbIE 3aHATHA (BCEr0), B TOM YHCJIE: 52
Jlextu (JI) 24
Jlabopatopusie 3austus (JI3) 28
CamocrositesibHast padora cryaenra (CPC), B 14
TOM YHUCTIE:
lloocomoexa k 3ansamusam (113) 4
Iloocomoska k mexywemy konmpornio (I1TK) 5
CamocmosmenvHoe usyuenue pasoenos 5
NUTOI'O: Odmas qac. 66

TPYAOEMKOCTD

OTHOCHUTCA




Ha3zBanue TeM JIeKIIUH M KOJUYECTBO YaCOB

. . CemecTphbl
n/Ne Ha3panue Tem jeknnii y4e0HOM TUCHUIIIHHBI (MOLYJIs1)
2
1 2 3
XuMuyeckas CBSI3b U B3aMMHOE BJIMSIHHE aTOMOB B MOJIEKYJIax
1 OpPraHMYECKUX COeAUHEHNNH. OCHOBHBIE KJIACCHI OPraHUYECKHUX 1
' coeguHeHni. OCHOBHBIC MPUHITUIIBI COBPEMEHHOW HOMEHKJIATYPhI
OpraHUYeCKUX COeIMHEHUN. PalioHanbHass HOMEHKIIATYpA.
B3aumHoe BiausiHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUI.
2. DnexTpoHHbIC 3((HEKTH, BOSHUKHOBEHHE PEAKIIMOHHBIX IIEHTPOB B 1
MOJIEKYJIE.
3. KucnorHble 1 OCHOBHBIE CBOMCTBA OPraHUYECKUX COCIUHEHUN. 1
4. VYrneBonopoasl. Ctpoenue. N3omepus. 6
5. ['uipoKkcUnpoON3BOAHBIE YTIEBOAOPOIOB. 2
6. Amudarudeckue 1 apoMaTHYECKUe aMUHBI. J[na30- 1 a30CcOoeAMHEHUSI. 2
7. DNEeKTPOHHOE CTPOEHUE KapOOHMIBHOM rpyHIbl. AJbACTUIbI, KETOHBI. 2
8. KapOoHOBbIE KUCIOTHI M UX POU3BOHBIE. 2
0. I'erepodyHKkuMOHANBbHBIE KAPOOHOBHIE KUCIIOTHI. 2
10. | CrpoeHune, HOMEHKIIATypa, ONTHYECKAsi U30MEPHUS MOHOCAXapHUI0B. 2
11. Jlunnsl. HyKiIeMHOBBIE KUCIIOTHI. 1
12 [IaTn4sIeHHbIE U IECTUYWIEHHBIE TETEPOLMKIIBI C OAHUM U C IBYMS )
" | rerepoaTOMaMH.
Hroro 24




Paszpen II. METOAUMYECKHWE PEKOMEHJALIMH 110 COAEPKAHUIO U
IMPOBEJEHUIO JIABOPATOPHBIX 3AHSTHUIA

3ausarue Ne 1

I. TEMA: Kiaaccupukauus ¥ HOMEHKJIATYPa  OPraHMYeCKHX

COCIMHEHNH

HEJIb: CdopmupoBaTh 3HaHUS KIACCU(PUKAUOHHBIX MPU3HAKOB, OCHOBHBIX
npasun HomeHkanaTypel MIOITAK u panumonansHOl HOMeHKnarypsl. [IpoBeputs n
3aKpEeNUTh UX JJIsl COCTaBJICHMsI HAa3BaHMM M HANMCAHUS CTPYKTYPHBIX (OpMYJ IO
HA3BaHUIO JUISl IPECTABUTEIIEH PA3IIMUHBIX YTIIEBOJOPOAOB.

II. OCHOBHBIE ITIOHATHSA: xiaccel OpPraHUYECKHUX COCAMHCHMIA;
(yHKIIMOHAJIbHBIE TPYIIIBL; AlIUKIMYECKHUE, KapOOLMKINYECKUE, TETEPOLIMKINYECKIE
COCIMHEHHMs;  TpUBUAJbHASA,  palMOHANbHas,  paJUKaIbHO-QYHKIHMOHAIbHAS,
3aMECTHUTENIbHAsI HOMEHKJIATYPbl; YMHOXKAIOIINE NPEePUKCHI, TOKAHT.

III. COOAEPKAHUE 3AHATUSA:

1. Cemunap

1.1. Krnaccudukanus  OpraHMYeCKUX  COCJUHEHUH  TI0O  CTPOCHUIO
YTJIEBOJOPOAHOTO CKENETa U MO0 (YHKUMOHATBHBIM TPYIIIIAM.

1.2. TpuBmanpHas, pauMOHAJIbHAsg HOMEHKIaTypa. OCHOBHBIE ITIpaBuUia
HomeHksatypsl MIOITAK. HomenknaTypa yrieBoAOpolOB (aJKaHOB, aJKEHOB H
AJIKUHOB).

2. Tect «HomeHknaTypa yrieBoaopOa0B».

3. Beenenue B npakTUkyM. O3HAKOMJIIEHHE C TOPSAKOM ITPOBEIECHUS
7a00paTOPHBIX 3aHATUN MO OPraHUYECKOM XUMHM, U3y4YE€HHE NpaBuUil pabOTHl B
1abopaTopur, UHCTPYKTaX MO TEXHUKE OE30MacCHOCTH U MEPHI IO OKa3aHUIO MEPBOi
MEIUIUHCKON ITOMOILIH.

3AHATHUE Ne 2

I. TEMA: B3aumHoe BJHMSIHHE aTOMOB B MOJIEKYJAaX OPraHUYeCKHX
COCIMHEeHHIA.

HEJIb: ChopmupoBaTh 3HaHUS 00 MHAYKTUBHOM M Me30MEpHOM 3(ddekrrax
3aMECTUTENIEM M HX BIMSHUM Ha PACHPEAECICHUE BJIEKTPOHHOW IUIOTHOCTH B
MOJIEKYJIaX U PEAKLIHOHHYIO CIIOCOOHOCTh OPIraHMUYECKUX COCANHEHUH.

II. OCHOBHBIE HOHATHUS: Tursl XUMHUYECKUX CBsI3€EM.
DnekTpooTpulaTenbHOCTb. [logpHOCT U MOJIsIpU3yeMOCTh. MHAYKTUBHBIN 3(DEKT.
Conpsixenue. MesomepHbIit s dexr. DIIEKTPOHOJOHOPHBIE U
ANEKTPOHOAKIIETITOPHBIE 3aMECTUTEIIH.

III. COAEPKAHME 3AHATHUA

1. Cemunap.
1.1. Crpoenue aToma yriaeposa, G- U T-CBSI3EH.



1.2.

WunyktuBabii  addexkr  (+J,  -J).  DIEKTpOHOJOHOpPHBIE |

QJICKTPOHOAKICIITOPHBIC 3aMCCTHUTCIIN.

1.3.

ConpsikeHHbIE CUCTEMBbl C OTKPBITOM M 3aMKHYTOM IIETbIO. DHEpPrus

conpspkeHus. Tumsl conpsixeHus (p,m U 7,7 - CONPSIKEHUE).

1.4.
2.
3.
4.

MeszomepHnbiit 3 dexT (+M, -M). Crioco6s! iepenaun +M, -M.
Kontponsnas padota (cm. pazaenst IV, V).

JlaGopartopHas paborTa.

CamocrositenbHast  pabdora. CBsA3bIBAlOUNIME, Pa3phIXJSIOIME U

HECBS3BIBAIOIIME MOJIEKYJIsipHBIe opouTtanu (MO).

I.

3AHATHE Ne 3

TEMA: KucCJIOTHOCTH U OCHOBHOCTH OPraHUYeCKMX COeTUHEHU.

HEJb: ChopmupoBaTh U 3aKpEeNUTh 3HAHUS O KHCJIOTHOCTH M OCHOBHOCTH,
00yCIOBIUBAIONIUX MHOTHE (U3UKO-XUMHUECKHE U OHOJOTUYECKHE CBOWCTBA
OPTraHUYECKUX COCIUHECHUMN.

IL.

OCHOBHBIE IIOHATHUSA: 5>nexTpoOTpULIATENBHOCTh AJIEMEHTOB-

OpPraHOT€HOB, ONPEJEIICHHE KUCIOTHOCTH U OCHOBHOCTU 1O bpeHcreny u Jlstoucy,
KOHCTAHTbl KHUCJIOTHOCTM M OCHOBHOCTH, WX OTPULATEIBHBIA JOrapum, THUIIbI
OpraHUYECKUX KUCIOT U OCHOBAHUM.

III. COAEP’)KAHUE 3AHATUSA

1. Cemunap.

1.1.

Onpenenenue kucinotHoctu no bpencreny u Jletoucy. Koncranta
mucconmanmu (K,) u ee orpunartenbHbid jorapudm (pK,). Daktopsl,
BIIMSIFOIIME HA CUJIy OPraHUYECKUX KHUCIIOT: JIEKTPOOTPULATEIBHOCTD U
MOJSAPU3YEMOCTh  KUCJIOTHOI'O LIEHTpA, HAJIWYME WIA OTCYTCTBUE
COIIPSDKEHUST B AaHMOHE KHCJOTBL, CTPOCHHUE paJuKala, Ipupoaa
pactBoputend. Tumbl oprannueckux kucinor. O-H-, S-H-, N-H-, C-H-
KHUCITOTHI.

1.2. OcnoBHoctb no bpencreny u JIbtoucy. Koncranra nuccounanuu (Kz) u ee

oTpuratTenbHbIi gorapudm (pK,). KoHcTanTa KUCIOTHOCTH COTPSYKEHHOU
KUCITOTHI pKpy .

1.3. ®@akTophl, BIXSIONIME HA CUJIY OCHOBAHUM: 3JIEKTPOOTPULATEIBHOCTh U

MOJIIPU3YEMOCTh  OCHOBHOTI'O  LIEHTPA, HAJIUYUE WIM OTCYTCTBUE
CONPSKCHUS B KAaTHOHE OCHOBAHUWS, CTPOCHUE paaHKaia, MNPpUPOAA
pactBopuTenia. Tumbl  OpraHUYECKHUX  OCHOBaHWM. AMMOHUEBBIC,
OKCOHHUEBBIC U TT-OCHOBAHUSI.

2. KonrtponbHas padora.
3. JlaboparopHasi padoTta «J/loka3aTenbCTBO KHCJIOTHOIO XapakTepa ¢eHoa.

Omnpenenenue pH cpenbl kapOOHOBBIX KuUCIOT. CpaBHEHHE OCHOBHBIX
CBOMCTB aMHUHOB).



3AHATHUE Ne 4

I. TEMA: HacbileHHbI€ YIJI€BOA0POAbI.

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

II. OCHOBHBIE IIOHATHUSA: HomeHkiarypa W HU30MEpHUs aJKaHOB,
HUKI0ANIKaHOB. Peaknuu snumuHupoBanus (E): geruapupoBaHue, Ieruiparaius,
JEruIporajJoreHupoBaHue, aerajnorenuposanue. [Ipasuio 3aiinesa.

1. COAEP KAHUE 3AHATHUA:

1. Cemunap.

1.1. 'omonornueckunt psanx ankanoB. HomeHnknarypa. @usnyeckre CBOMCTBA.

1.2. CiocoObl OJTy4YEeHHUS:

a) peakIys TUJIPUPOBAHUS AIKEHOB, aJIKUHOB;

0) peakuus Bropia;

B) BOCCTAHOBJICHHE raJOr€HaIKaHOB;

I') CIUIaBJICHUE COJIEH KapOOHOBBIX KUCIIOT C LIETI0YbIO;
1) DJIEKTPOJIN3 CoJield KapOOHOBBIX KUCIIOT.

1.3. Peakmuu pagukaibHoro 3amenieHust (Sg). CrnocoObl  00pa3zoBaHUs

CBOOOJHBIX PAJIMKAIOB U (PAKTOPHI, OMPEACIIAIOIINE UX YCTOMYUBOCTD.

1.4. PernocenektuBHOCTD. [IOHATHE O LIEMHBIX PEAKIUAX.

1.5. OkucneHue ankaHoB.

1.6. Homenknarypa nukinoankaHoB. CIocoObl MOJTyYCHHS: BUJIOM3MEHEHHAS

peakuust Bropiia, muposn3 KaJlblIMEeBBIX COJIEH TUKAPOOHOBBIX KUCIIOT.

1.7. Peakuuu TNPUCOETUHEHHS, XapaKTEpHbIE JJIi MalblX IHUKJIOB:

TUAPUPOBAHUE, TAIOTEHUPOBAHUE U TUAPOTaIOT€HUPOBAHUE.

1.8. Peakuuu 3aMelieHNs B IUKJIONEHTAHE U [IUKJIOTEKCaHE.

2. KonrtponbHas padora.

3. CamocrositeabHas padora: [[pupoaHbie HCTOUHUKH AIKaHOB. OTIAETbHbBIC

NPEeJCTaBUTENN: Ba3elIMH, Ba3eIMHOBOE Macio, mnapadud. IlpumeHenue

OeH3071a, TOJIyoJI1a, (PEHAHTPEHA B CUHTE3€ JIEKAPCTBEHHBIX BEIIECTB.

3AHATHE Ne §

L. TEMA: HeHacblllleHHbIE YIJIEBOAOPO/bI.

[HEJIb: CdopmupoBaTh 3HAHHS 3aKOHOMEPHOCTEH XUMHUYECKOTO TOBEIACHUS
HEMPEAEIbHBIX YIJIEBOAOPOAOB BO B3aUMOCBSI3U C UX AJIEKTPOHHBIM CTPOCHUEM.

II. OCHOBHBIE ITOHATHUSA: HomeHknatypa ¥ HM30MEpHs aJKEHOB,
alKagueHoB, ainkuHOB. Peakuun osnumubupoBanusi (E):  peruapupoBanue,
neruaparamnus, IeruaporaJoreHupoBaHue, aerajoreHuposanue. [IpaBuiio 3aiinesa.
Peakuun ANEKTPOYHUIBHOTO MIPUCOEANHEHUS (Ag): rajoreHUpOBAHUE,
TUAPOrajJoreHUPOBAHUE, THAPATALMS. DNOKCUAUPOBAHUE, O30HUPOBAHHUE.



III. COAEP’ KAHUE 3AHATUSA:

1. Cemunap.

1.1. Anxenbl. Homenknatrypa. CTpykTypHas u reomerpuueckas (7-
nuacTepeoMepus: uc-, Tpanc-, E, Z) n3oMepuu ankeHoB.

1.2. CnocoObl TONy4YeHHS alKeHOB peakuusMu snuMmuHupoBanus (E):
JNErHIPUPOBAHUEM AJIKaHOB, JIETUApPATALUEd CIHUPTOB, NETUAPOrAIIOr€HUPOBAHUEM
raJIOr€HAJIKaHOB, JIErAJION€HUPOBAHUEM JIUTanoreHankaHoB. [Tpasuio 3aiinesa.

1.3. Xumnueckue cBoMCTBa. Peakiinu 3meKTpoduiIbHOTO MpUcoeAUHEHUS (Af).

[IpaBuno MapKOBHHMKOBA, €ro COBpPEMEHHas HHTEpIpeTaIusl. Peakiuun
raJIOTEHUPOBAHUS, THUAPOTAIOICHUPOBAHUSA, THApPATAllMd W POJb KUCIOTHOIO
KaTanusa. Oxucnenue  ankeHoB  (peakuus  Barnepa, O30HHPOBAHUE,
AMOKCUAUPOBAHUE).

1.4. Anxunsl. Homenknatypa. @u3nyeckue CBONCTBA.

1.5. CriocoObI moyueHus aleTUIeHa U BBICIIUX AJTKHHOB.

1.1.  XuMmuyeckue CBOMCTBAa alKMHOB. Peakuuu  3IeKTPOPUIBLHOTO
MpUcoeuHEHUs (TaJIOTeHUPOBaHue, TuaporaJoreHupoBanue). ['uaparaus askuHOB
(peakuust Kydeposa). IlpaBuno OnbrexkoBa. (OOpa3oBaHHE allCTUICHUIOB Kak
cneacrBue CH-KUCIIOTHBIX CBOWMCTB QJIKHWHOB. Peaknuum OKHUCIEHUS aJTKUHOB.
Nnentudukanus ankuHoB. CieKTpaabHbIE XapaKTePUCTUKU aJTKUHOB.

2. KonrtponbHas padora.

3. JJTaGoparopHas paborTa.

4. CamocrosiTeqbHasi padora. JIMEHOBBIE YTIIEBOJOPOIbI C H30JIUPOBAHHBIMU,
KyMYJIUPDOBAaHHBIMH ¥  CONPSDKCHHBIMU  CBsI3sIMH.  OCOOEHHOCTHM  peakiui
PUCOEANHEHNUS K CONPSIKEHHBIM aJIKaInCHaM.

Bricokomonekyinsipable  coeauHeHUs.  l[lonuaTuieH,  MOJMIPOMUIIEH.
Cunrernueckne kayuyku (OyTaauWeHOBBIN, XJOpOMpPEeHOBbIN). CTepeoperyispHoe
CTPOECHHUE HATYPAIBHOTO KayyyKa U ryTTanepyu.



3AHATHE Ne 6

L. TEMA: ApomaTudecKkue yrjieBoaopoabl.

HEJIb: ChopmupoBaTts 3HaHUS 00 3IEKTPOHHOM CTPOCHHUU apOMATHUYECKHX
YIIEBOIOPOAOB, PEAKIUAX SIEKTPOPUILHOTO 3aMEIICHHUS B apOMaTHUYECKOM Py,
BIINSIHUM  DJIEKTPOHOJOHOPHBIX W JJIEKTPOHOAKLENTOPHBIX 3aMECTUTENEH Ha
HAIIPaBJICHUE U CKOPOCTh PEAKLIAM.

II. OCHOBHBIE TTOHATHSA: apoMaTUYHOCTh, KPUTEPUU aPOMATUYHOCTH,
npaBuiIo  XIOKKEJs, OJJIEKTpOHHbIE dA()QPEeKThl 3aMecTuTeneil: HHIYKTUBHBIMH,
Me3oMepHbIi  3ddekr, opueHtantel | w Il  poma, 3IEKTPOHOIOHOPHEIE,
AJIEKTPOHOAKIIETITOPHBIEC 3aMECTUTEINH, MMEKTPOPUIIbHOE 3aMEIlICHHUE.

III. COAEP’ KAHUE 3AHATHUA:

1. Cemunap.

1.1. [Tonsitue apomatuynocTH. OOIIME KPUTEPUH APOMATUYHOCTH.

1.2. DNEeKTPOHHOE CTPOECHHE OEH307a.

1.3. Peakuuu snexkrpoduiibHOro 3amerienust (Sg), MEXaHU3M, G U Ti-
KOMILIEKCHI.

1.4. [Ipumepst  peakumii  Sg  (TaJlOTEHUPOBAHHWE,  HUTPOBAHUE,
cynb(upoBaHue, aJKUIUPOBAHHUE, AIIUITUPOBAHUE).

L.5. BinsiHue = 3JIEKTPOHOOHOPHBIX M 3JEKTPOHOAKIENTOPHBIX

3aMECTUTENIeH Ha HAIllPaBJICHUE U CKOPOCTh PEAKIMM 3JIEKTPO(UIBLHOTO 3aMEIEHUS.
CornacoBaHHas U HECOTJIACOBAaHHAs! OPUEHTALIUS.

1.6. [IpaBuna opueHTanuu B psay HadTaauHa.

2. KoutponbHas padota (cm. pazaen V).

3. CamocrosTeqbHast padora. HoMeHknaTypa apoMaTH4eCKUX COETMHEHUN.

3AHATHE Ne 7

L. TEMA: Cnuptbl. ®eHo0J1bl, IPOCThIE I(PUpHI.

HEJIb: CdopMupoBaTh 3HAHHS PEAKIIMOHHOW CHOCOOHOCTH CIMPTOB,
B3aMMOCBSI3b C UX CTPOCHHEM U YMEHHSI KaueCTBEHHOTO OOHAPYKEHHUS MPUCYIINX UM
(YyHKUIMOHATBHBIX TPYIIIL.

II. OCHOBHBIE ITOHATUSA: OnHoaTOMHBIE, MHOTOATOMHBIE CIHUPTHI,
HYKJI€O(PHIbHOE 3aMellleHHEe, HYKICOPUIbHOE MPUCOETUHEHHE.

III. COOAEP KAHUE 3AHATUS:

1. Cemunap.

1.1. Howmenknarypa cnuptoB. Krnaccudukanus yriepogHoMy aTomy
(nepBUYHbIE, BTOPUYHBIE, TPETUYHBIE) U 110 KOJUYECTBY I'MAPOKCHIIBHBIX TPYIIIL.

1.2. CnocoObl TmONMydeHHs] COHUPTOB (TUApaTalvsi aJIKEHOB, THIPOJIU3
raJloreHOYTJIEBOJAOPOIOB U CJHOXKHBIX 3(PHUPOB, B3aMMOJCHCTBHE KapOOHMIBHBIX
COEIMHEHUI ¢ peakTuBOM [ pHuHbsIpa)

1.3.  XuMuueckue cBOWCTBA CHUPTOB.

1.3.1. KHCIIOTHO-OCHOBHBIE CBOWCTBA CIIUPTOB.



1.3.2. CnupThl ¥ aJKOTOJIATHI KaK HYKJI€O(MUIbHBIE PEAareHThl B PEaKIIHIX
3ameneHust  (0Opa3oBaHME MPOCTBIX M CIOXKHBIX  3(QHUPOB) U
npucoenuHeHus (oOpa3zoBaHuEe TMoOdyaleraled ¢  KapOOHUIIbHBIMU
COCTMHEHUSIMM).

1.3.3. Peakuuu HyKJICOPUIHHOTO 3aMEIICHHs] IO CIUPTOBOM TpyIIe
(oOpa3oBaHUE TAIOTC€HONIPOU3BOAHBIX YIIIEBOIOPOIOB).

1.3.4. Peakiuu 3IMMUHUPOBAHUS (BHYTPUMOJIEKYJISIPHOM JEruapaTaIim)
1.3.5. Peakuum OKuCIEHHA TEPBUYHBIX M BTOPUYHBIX CIUPTOB
(B3ammopeiicTBue ¢ OMXpoMaToM Kaiusi B CEPHOKHCION cpeme —
KaueCTBEHHAsI peaKIusl Ha CUPThI). OKUCICHUE TPETUIHBIX CITUPTOB.

1.4. ®enonbl. Homenknatypa. CrnocoObl monydeHust GeHONIOB (KyMOJbHBIN
Croco0, CIUIaBJICHUE CoJie OEH30JICYIb(POKUCIOT C IIEJI0YbI0, THUIPOJIU3 COJIeH
JIMA30HUS U TAJIOTEHAPEHOB).

1.5. Xumudeckue cBOMCTBA (PEHOIIOB.

1.2.1. Kucnortusie cBoiictBa (eHOJIOB. B3aumonencTBie ¢ XJIOPUIAOM
&Keje3a — KaueCTBEeHHas peakius Ha (DeHOIbI.

1.2.2. Hykneodunbsubie cBoiicTBa ¢eHO0JIOB U (PeHonsATOB (0Opa3zoBaHue
IIPOCTHIX U CIOXKHBIX 3(HUPOB).

1.2.3. Peakuuu osnexktpoduibHOro 3amemieHus Sg B (peHomax
(HuTpOBaHUE, raJIoreHUPOBAHUE, cynb(dupoBanue,
KapOOKCUIIUPOBAHHUE).

1.2.4. Peakiuu okucnenus ¢penonoB. Munodenononas npoobda.

1.6. CTpoenue, HOMEHKJIATypa, CIIOCOOBI MOJYYEHUS U XUMUYECKUE CBOMCTRA
MPOCTHIX 3PUPOB (00pa30BaHUE OKCOHUEBBIX COJIEH, HYKICO(PUIbHOE pacIICIICHUE
MO/I0BOJIOPOAOM IIPU HATPEBAHUU U HA XOJIOJI€, OKUCIICHUE).

2. KonrtponbHas padora.
3. JlabopaTopHas pabora.
4. CamocrosiTesqibHast padoTra. MHOTOATOMHBIE CITUPTHI U (DEHOJIBI.

3AHATHUE Ne 8

I. TEMA: Auimdarnyeckne 1 apoMaTH4YeCKHe AMUHbBI

HEJb: ChopmupoBaTh 3HaHUS 00 OCHOBHBIX M HYKJICO(PHUIBHBIX CBOMCTBAX
aMUHOB, O B3aMMHOM BJIMSTHUM aMUHOTPYIIIIBI M CBSA3aHHOTO C HEW pajiuKaa.

II. OCHOBHBIE TOHATUS: nepBuuHbIe, BTOPUYHBIE, TPETUYHBIE AMUHBI,
peakiusi 3uHMHA, cuHTE3 [a0puans, HykJIeo(UIbHBIE PEareHThl, HYKICO(DUIHLHOE
3aMelleHne, ajdkuaupoBanue 1o ['odmany, mpoba XwunHcOepra, HYKICOPUIHHOE
MPUCOCIMHECHNE, WMHUHBI, W30HUTPHWIbHAs TMpo0a, TMHKPaThl, SIEKTPOPUIHLHOE
3aMeIlCHHE.

III. COAEP KAHUE 3AHATUS:

1. Cemunap:

I1.1. CrpoeHue, HOMEHKIaTypa aMiHOB. Kiaccudukamus mo KoJIM4ecTBy
pPaJNKaoB.



1.2. CrocoObl MoONy4YeHHs AaMHUHOB: ajKwiupoBanue 1o [odmany,
peaKkIMu BOCCTAHOBIICHUS aMHIOB KHCIOT, HUTPHIIOB KHCIJIOT, HUTPOCOECIAWHEHHIA
(peaxius 3uHMHA), Pa3I0KEHUE aMUJI0B KapOOHOBBIX KUCIIOT, CUHTE3 ["abpuass.

1.3. OcHOBHBIE ~ CBOWMCTBAa TEPBUYHBIX, BTOPHUYHBIX, TPETUYHBIX,
annpaTHUECKUX U apoMaTHYECKUX aMMHOB. CpaBHEHHE UX OCHOBHOCTH B T'a30BOil U
B BOJIHOM (pazax.

1.4. HykneodunbHble CBOWCTBA aMHHOB B PEAKIHIX HYKICO(PHUIHLHOTO
3aMmelieHuss Sy (peakuuu — aIKWIMpPOBAaHMS,  aUWJIUMPOBAHUS  aMUHOB, C
oeH3ocynbhoxIopuIoM - poda XuHcOepra) U HyKICOOUIEHOTO TPUCOCTUHEHUS
(o6pazoBanue umuHOB, ocHoBaHui udda)

L.5. KauecTBeHHBIE peakuuM Ha aMHUHBL: C A30TUCTOM KHCIIOTOW,
MMAKPUHOBOM KHUCIIOTOM.

1.6. Peakuuu »3neKTpodUIBLHOTO 3aMEIICHUSI B apOMaTUYECKUX aMUHAaX
(HuTpOoBaHUME,  TaJOreHUpOBaHUE,  CylbpupoBanue).  OpueHTHUpYIOIIEE U

AKTUBUPYIOLIEE BIMSHUE aMUHOTPYIIIBI HA PEAKIHH Sg B apOMaTUYECKOM KOJBIIE.
Peakunu 3a1iuThl aMUHOTPYTIIIBI.

2. KontponbHas padoTa.

3. JlabGopaTtopHas pabora.

4. CamocrosiTe/IbHAs padora. Homenknarypa JAAMUHOB.
JuazocoennHeHus. AZOKPACUTENH.

3AHATHE Ne 9

I. TEMA: Aabaerubl 4 KeTOHBI.

HEJIb: ChopmupoBaTh U 3aKpeNuTh 3HAHUSA 0 PEAKIMOHHOW CIOCOOHOCTH
aNbJIETUJ0B U KETOHOB, UMEIOUIMX Ba)XXHOE 3HAUYEHHUE B OMOJIOTMYECKUX CHUCTEMaxX U
IIMPOKO UCIOJIb3YEMbIX B CHHTE3€ U aHAJIN3€ JIEKaPCTBEHHBIX CPEACTB.

II. OCHOBHBIE INTOHSTHUS: xapOoHUIbHBIE COEAUHEHUS, aTbICTHUJbI,
KETOHbI, KapOoHWIbHas (OKCO-) Tpynmna, HykKJIeo(puiabHOE MpucoeauHeHue, N-
Hykjiaeopuibl, ruapatHble (OpMbI, TOJyaleTan, aueTaid, TUIPOCYIb(PUTHBIE
IIPOU3BOAHBIC, TUAPOKCUHUTPUIIBI, UMUHBI, OKCUMBI, THIPA30HbI, albJ0JbHAs H
KpOTOHOBasi KOHJAEHcauus, peakuus KaHHunapo, O€H30MHOBas KOHJEHCAIMs,
ANEKTPO(PHUIIbHOE 3aMEIIICHNUE.

III. COAEP KAHUE 3AHATUSA:

1. Cemunap:
1.1. HomenknaTypa OKCOCOETMHEHUN.
1.2. DNEeKTPOHHOE CTPOCHHE KapOOHUIBHOM TPYIIIIHI.

1.3. CnocoObl MoaydyeHHs: adbJAeruA0B U KETOHOB: OKUCJIECHUE MEPBUYHBIX U
BTOPUYHBIX CIHUPTOB, KATAIUTUUYECKOE ACTHAPUPOBAHHME TEPBUYHBIX U BTOPUYHBIX
CIIUPTOB, THUAPOJU3 JIUTAJOTCHONPOU3BOAHBIX, IHUPOJHM3 KaJIbIIUEBBIX COJICH
COOTBETCTBYIOIIMX KapOOHOBBIX KHCIOT, peakius Dpuaens-Kpadrca, okucieHue
rOMOJIOTOB O€H3014a.

1.4. XUMHUYECKHE CBOMCTBA AJIbJECTUI0B U KETOHOB.



1.4.1. Peaknuu  HykineouibHOro  mpucoeauHeHus  (Ay) 1o
KapOOHUJILHOM TpYIIIIE.
1.4.2. Peakuiuy npucoOeIMHEHUS — OTIICIIIICHHUS.

1.5. CH-kucnoTHele  CBOMCTBAa  O-yIJIEPOJHOTO  aroMa  KapOOHUIIBHBIX
COCJIMHEHUI: albJ0JIbHAS M KPOTOHOBAsI KOHACHCAIIUH.

1.6. benzounoBas konaeHcauus. Peakuus Kanaunapo.

1.7. Peakiuu »1eKTpodUILHOTO 3aMEIIEHUs] B apOMaTUUYECKUX allbJIeTH/IaX.
Bnusinue kapOOHMIBHOW TPYMNBI Ha HAmMpaBiICHHE OJJIEKTPOPUIBHON aTaku B
apoOMaTUYECKOM KOJIBIIE.

1.8. OkuciaeHue aabaeruioB U KETOHOB.

1.9. CnexrtpaibHbIe XapaKTEPUCTUKU KapOOHUIILHOM TPYTITIHL.

2. KontponbHas paboTa.

3. JlaGopaTtopnas pabora.

3AHATHUE Ne 10

I. TEMA: KapOoHoBble KHCJIOTBI ¥ HX (QYHKUHOHAJIbHbIE

NPOU3BOJAHbIE.

HEJb: CdopmupoBaTh 3HAHHUS 3aKOHOMEPHOCTEH U OCOOEHHOCTEH B
XUMHUYECKOM IOBEACHUM KapOOHOBBIX KHUCJIOT, HUCXOAS W3 B3aMMHOIO BIIMSHUSA
(YHKIIMOHAJIBHOW TpPYIIbl W YIJIEBOAOPOJHOTO pAJaWKala; H3YYUTh MEXaHU3M
peakuuu  HyKJI€O(DUIBHOTrO  3aMEUIeHMs,  IHOJYy4YUThb  MPEACTaBICHHE O
(YHKIIMOHAJIbHBIE TIPOU3BOJHBIE KUCIOThI, UX CBOMCTBAX U B3aMMOIIPEBPALLIECHUSIX.

II. OCHOBHBIE INOHATHUS: MmoHOKapOOHOBBIE KUCIOTHI, TUKApOOHOBHIE
KHUCJIOTBI, HYKJICO(PUIbHOE 3aMEUIeHUE, CIOXHbIE 3(UPbI, aMHIbl, HUTPUJIBI,
AHTUAPUIBL,  TAJOT€HAHTUAPHUIBI,  TUAPA3UAbI,  TUIPOKCAMOBBIE  KHCIIOTHI,
TUAPOKCAMOBast MPo0a, BHYTPEHHUE aHTUIPUbI, UMUJIBI.

III. COAEP KAHUE 3AHATUS:

1. Cemunap.

1.1. DnexTpoHHOE CTpoeHHE KapOOKCHUIIBHOM TpyMIbl KU KapOOKCHIIAT-
AHUOHA KaK P-T-COMPSKEHHBIX CUCTEM.

1.2.  CnocoOsl nony4eHus KapOOHOBBIX KHUCIOT

1.3. KucnotrHele cBoiicTBa KapOOHOBBIX KHUCJIOT. BriusiHue mnpupomabl
paauKasa Ha CHIIy KUCJIOT.

1.4. Mexanu3sMm peakiuii  HykieopwibHOro  3amenieHus (Sy) s
KapOOHOBBIX KHCIOT (peakuuu H>TepuduKaIuyd, aMMOHOJU3a, MEXMOJICKYJISIPHOM
JeruipaTaluy, TaJOreHUPOBAaHUS) M WX (YHKIHOHAIBHBIX MPOU3BOJHBIX. Poiib
KHCJIOTHOTO U OCHOBHOT'O KaTaiu3a.

1.5. CnocoObl oJTy4eHus TUKAPOOHOBBIX KUCIIOT.

1.6. Peakuum ¢ HyKJICO(PWIbHBIMU peareHTaMu: 0Opa30BaHUE HEMOJHBIX U
MOJIHBIX CJIOKHBIX 3()UPOB, TAIOT€HAHTHIPUIOB U aMHJIOB.

1.7. Crneuuduyeckue CBOMCTBA IMKapOOHOBBIX KHCJIOT:
aexapOOKCHIMpoBaHue, 00pa3oBaHNE BHYTPEHHUX aHTUAPUIOB, UMHUJIOB.

1.8. Manonossiii cunTe3. CH-KucnoTHbie CBOMCTBa MaJOHOBOTO 3(dupa.



2. Koutponbnas pabora.

3. CamocTosiTeJibHAsI pabora. Homenkiatypa (G YHKITMOHATBHBIX
MPOU3BOIHBIX KapOOHOBBIX KUCIIOT, AUKAPOOHOBBIX KUCIIOT, IPOU3BOIHbBIC
YTOJIbHOM KUCIIOTHI.

4. JlaGoparopHas padora.

SAHATHUE Ne 12

I. TEMA: I'eTepo)yHKIMOHAIbHbIE KAPOOHOBBIE KUCJIOTHI.

HEJb: CdhopmupoBaTh 3HaAHUS PEAKIIMOHHOM CIIOCOOHOCTH aMHHOKHCIIOT,
rajoreHo- U THUAPOKCUAPOKCU3AMENIEHHBIE KUCIOT C YYE€TOM B3aMMHOTO BIIASIHUS
(GYHKIIMOHATBHBIX TPYII U KX CTEPEOU30MEPUH.

II. OCHOBHBIE HOHATHUSA: rerepodyHKUHOHANBHBIE COEAMHEHUS,
AMUHOKHUCJIOTBHI, ACUMMETPUUYECKHUN aToOM yriiepoja, ONTUYECKash AaKTUBHOCT,
M303JIEKTPUYECKasl TOUKa, HYKJI€O(UIbHOE 3aMELICHUE.

III. COAEP KAHUE 3AHATHUA:

1. Cemunap.

1.1. CrepeonzomMepusi 0.-aMHUHOKHUCJIOT, COJIEpXAIIUX OOUH M JBa IEHTpa
XUPATBHOCTH (M30JICUIIMH, TPEOHUH, ITUCTHH).

1.2.  CnocoObl NOTy4YeHUs] aMUHOKHUCIIOT.

1.3.  XumMmuyeckue CBOMCTBA OL-aMUHOKHUCIIOT.

1.4.  AmdoTepHOCTh  O-aMUHOKHCIOT. KHCIOTHO-OCHOBHBIE  CBOMCTBa

HEUTpAJTbHBIX, KHUCIBIX U OCHOBHBIX Ol-aMHHOKHUCIOT. WM3035ekTpudeckas

TOYKA.

1.5. Xumuueckue CBOWCTBA T'HMAPOKCUKHUCIOT: KHUCIOTHBIE CBOWCTBA,
HyKJIeO(pWIbHOE 3aMelieHue 10 KapOOKCHUIIBHOM U TUAPOKCHIBHOW TpyIIaM,
MOJIYYCHHE M BO3MOXHOCTh THJIPOJIM3a MPOCTHIX U CIOXKHBIX 3(PUPOB; 00pa30BaHUE
aMUJIOB U XJIOPAHTUIPHUIOB.

1.6. Cneunduyaeckue cBOMCTBA B U Y-THAPOKCUKHUCIIOT: PEAKIIMN OTIIETICHUS
BOJIbI;

1.7. CniocoObl moJTy4eHuUs TajJOTe€HOKUCTIOT.

1.8. Xumuyeckue CBOWCTBA TAJION€HOKHUCIIOT: KOHKYPUPYIOIIEE MPOTEKAHHE
peakimii HykKJ1eo(UILHOTO 3aMEIIEHHUS 110 KapOOKCHIBHOW TPYIITIC U TaJIOTCHY.

2. KontponbHas padora.

JlabopaTopHas pabora.

3. CamocTtosiTesibHasi padoTa. AMUHOKHUCIIOTHI, BXOJSIIHME B COCTaB OEJKOB,
MeNTUbl KaK JIeKapCTBEHHbIE cpeacTtBa. [lpow3BoaHbIe M-aMHUHOOEH30WHOM,
CaJTUIIUIIOBOM U CYJIb(paHUIIOBON KUCIIOT, UCIIOIb3YEeMbI€ B KAYECTBE JICKAPCTBEHHBIX

CpEICTB



SAHATHUE Ne 13

I. TEMA: YriaeBoanl.

HEJb: CdopmupoBarh 3HaHHA OCOOCHHOCTEH CTPOEHUS M PEAKIIMOHHOM
CIIOCOOHOCTH MOHOCAaxapHuJ0B M YMETh MPOBOAUTH XapaKTEPHbIE KaueCTBEHHbBIC
peakiuu.

II. OCHOBHBIE HOHATUA: YTJIEBOJIBI, MOHOCaXapuabl,
ACUMMETPUYECKUM aTOM yriaepoja, ONTHYECKas AaKTUBHOCTh, ajbJONEHTO3HI,
albJOTeKCO3bl, KETOTE€KCO3bl, KETO-CHOJbHAs TayTOMEpHUs, HSMUMEpPhI, IUKIIO-
okcotaytomepusi, ¢popmynsl Gumiepa, Kommu-Tomnenca, Xeyopca, mupaHO3HBIA U
(GypaHO3HBIN LMKJIBI, aHOMEPHI, MyTapoTalus, HYKJICOPUIbHOE MPUCOEIUHEHUE,
[JIMKO3UbI, HYKJICO(PUIBHOE 3aMEIICHHE.

II. COAEP KAHUE 3AHATHUA:

1. Cemunap.

1.1. Knaccudukamus yriaeBoaoB. CTpoeHue, HOMEHKJIATypa, ONTHYECKas
u3oMepusi MoHocaxapuaoB. llpencraBurenu anabAoONeHTO3: pubo3a, apabuHO3a,
Kcwiio3a u Jukco3a D u L-psina, mpeactaBuTeny anbAOreKco3: III0K03a, rajlakTo3a,
MaHHo3a D u L-psiia, npencraButenn kerorekcos: ppykroza D u L-psaa.

1.2. IMukno-okcorayromepus. Dopmynsl  Pumiepa, Komnmmu-Tomienca,
Xeyopca. [Tupanossbie U pyrnaHo3HbIE [TUKIIBL. O, 3- AHOMEpHI.

1.3.  EHauonbHas TayToMepusi MOHOCAXapuA0B. JMHUMEDPBI.

1.4. Xwumuyeckue CBONCTBA.

1.4.1. Peakuum okucIieHHs ajabj03 B IenouHoi (rmpoda ToimeHca, peakuus ¢
peaktuBoM DeumMHra) M KUCIOW cpeaax (MOMydeHHUE TIIMKAPOBBIX, TITMKOHOBBIX H
YPOHOBBIX KHCIIOT). OKHUCIIeHHE KeTo3. Peakiinu BOCCTaHOBICHUSI.

1.4.2. Peakumn  HYKJI€O(OUIBHOTO TPUCOSAMHEHUS IO aJIbJACTHIHOM |
KETOHHOM rpymie, 00pa3oBaHUE 03a30HOB.

1.4.3. Peaknuu 1o LMKIMYECKOW (QopMe: aJKUIMpOBaHHUE, AlMIMPOBAHUE,
dbochopunupoBanue. O-, N- u S-rIMKO3UIBI.

1.5. KaudecTBeHHBIC peakIuy Ha MEHTO3bI U reKco3bl. Peakius CennBaHoBa.

2. KounTtponbsHas pabdora.

3. JlaGopatopHas paboTa.

CamocrosiTeibHas padora. ['eTeponosivcaxapusbl.

3AHSTHUE Ne 14
I. TEMA: JIunuabl
HEJb: CdopMupoBaTh U 3aKpelnuTh 3HAHUS CTPOCHUS OMBLISIEMBIX U
HEOMBUISIEMBIX JIMITUIOB U UX OMOJIOTHYECKOM POJIM B OpTraHU3MeE.
II. OCHOBHBIE INOHMATUS: ombuisieMble, HEOMBUISIEMBIC JIMITHIBI,
BBICIITHE KUPHBIE KapOOHOBBIE KUCJIOTHI (CT€ApUHOBAS, MAJIBMUTUHOBAS, OJIEHHOBAs,
JUHOJIEBAas, JIMHOJIEHOBas), CIOXHOX(pUpPHAsA CBsI3b W €€ CBOWMCTBA, TI-



JlnactepeoMepusi, KUpPbI, Maciaa, TPUANUITIALIECPUALI, Hochomumuapl, TEPICHOUIHI,
CTEPOUJIBI.

III. COAEP KAHUE 3AHATUS:

1. CemuHap.

1.1. Tpuanunrmuuepunsl (KUpbl, Macia). Beiciiue >KHpHBIE KUCIOTHI Kak
CTPYKTYpPHbIE€ KOMIIOHEHTHI TPUALWITIUIEPUHOB (MAJIbMUTUHOBAS, CTEapUHOBAs,
OJIEMHOBAs, JTMHOJIEBas, TMHOJICHOBAS)

1.2. XuMHuyeckre CBOMCTBA TPUALMITIUUEPUHOB (THIPOJIN3, THIPOTEHU3ALIMS,
OKHCIJICHHE).

AHQIUTUYECKUE XAPAKTEPUCTUKHU >KUPOB M Macesl (MOJHOE YHUCIO, YUCIIO
OMBIJICHHUS).

Bock, crTpoenue. Bpicmine — ofHOATOMHBIE  COHUPTHl  (LETUIIOBBIN,
MupunniioBbid). [Tuenunseiit Bock. CriepMariet. TBunsbl. [Iprmenenue B hapMaiu.

1.3. ®ocdarugnas kuciora. Dochomunuasl  (PpochaTUAUIKOIAMUHBI,
dbochatuamixonunsl). KHCIOTHBIN U 1me109HOM Tuapoiu3 Gpochoaunuaos.

2. CamocrositesibHasi pabora. HeoMblIsieMble JTUTTHIBI.

SAHATHE Ne 15

L. TEMA: [IsTu4/ieHHbIE U IeCTUYJICHHbIE TeTePOUUKINYeCKHe

COeIMHEHNSI C O/THMM U ABYMS reTepoaToMaMmu.

HEJIb: CdopmupoBarh 3HAHHS O CTPOCHHH, CIOCO0ax TMOJIy4YeHUS U
XUMHUYECKUX  CBOMCTB  TIE€TEPOLUMKIMYECKUX  COCAUHEHUW,  COCTaBIISIFOLIUX
XUMHUYECKYI0 OCHOBY JIEKAPCTBEHHBIX CPE/ICTB.

II. OCHOBHBIE HOHATUS: TFeTEPOLIUKIINYECKUE CUCTEMBI,
reTepoaToMbl, apOMATUYHOCTh, KpPUTEPUU APOMATHYHOCTH, aUA0(POOHOCTH,
ANEKTPOUIBHOE 3aMEIICHUE.

III. COAEP KAHUE 3AHATHUA:

1. Cemunap.

1.1. ApomMarhueckuil XapakTep TeTEPOLUUKINYECKUX COEAUHEHUN C OJIHHM
rerepoatoMoM (mmppod, dhypas, THodeH). OCOOEHHOCTH apOMaTUYECKHX CBOWCTB,
CBSI3aHHBIC C MIPUPOJION reTepoaToMa, CpaBHEHUE UX C APOMATUYHOCTHIO OEH3071a.

1.2.  CmocoOsr MOJTYYEHHUS: oOmue (ppaxmmonHas MeperoHKa
kameHHoyroJpHOM cMoubl, criocod FHO.K. FOpweBa, cuntes Ilaans-Kuoppa, cunres
HlynpTa) 1 cienupuyeckue.

1.3. KucnoTHO-OCHOBHBIC CBOWMCTBa mupposia. AnuaohoOHOCTh TUPpOIA U
dbypana.

1.4. Peakuuu snektpodunsHoro 3amenienus (Sg). OpueHTanus 3aMeleHusl.
Cneunduueckue peareHTsl s GypaHa U nuppoa.

1.5. Crpoenue u apOMaTUYHOCTh TUPa30J1a, UMU1a30J1a, OKCAa30J1a U THA30J1a.
CrpoeHune 1 apoMaTUYECKU XapaKTep a3uHOB.

1.6. CnocoObl oTy4eHus.



1.7.  Apomarnyeckue IpPEACTABUTENM  A3WHOB: NUPUAUH, XHUHOJIMH,
WU30XUHOJIMH.

1.8. Ilupunun. IlonydyeHue nHpHUINHA B3aUMOAECHCTBUEM AalETHIICHA C

LIAAHOBOJIOPOJIHOM  KHCIIOTOM,  CIUIABJIEHHEM  [EHTaMETUJICHIUAMHUHA

TUAPOXIOPUIA;

1.9. XunHonuH.

1.9.1. Cnoco6 nonyuenus — cunte3 Ckpaymna.

1.9.2. Xumunueckne cBoiictBa. OCHOBHBIE M HYKJICO(DUIbHBIC (QTKAIUPOBAHHEC
Y allWJIMPOBAaHME TI0 aTOMY a30Ta) CBOKCTBA. Peakinu 35eKTpodHILHOTO 3aMETIeHUS
(cynshupoBaHue, HAITPOBAHHUE).

1.10. CtpoeHune M apoOMaTUYHOCTh JWA3UHOB (MHUPUJIA3UH, MHUPUMUINH,
MMpa3uH).

1.10.1. [Tupumuaus.

1.10.2.ITpousBoauble nupuMuanHa. (OCHOBaHUS, BXOAAIIME B COCTaB

HYKJIEMHOBBIX KHUCJIOT: ypalWi, TUMHUH, LIUTO3WH, UX JIAKTUM-JIAKTaMHas |

aMUHO-UMHUHHAs1 TayToMepusl. [ MApOKCUIIPOU3BOIHBIE TUPUMUIUHA.

2. KouTtponbsHas pabora.
3 JlabopaTopHas pabora.
4. CamocrosiTeibHas padora.

2. KonrtposnbHas pabora.

3. CamocrosTe1bHasA padora. HoMeHKIaTypa NATUUYIEHHBIX TETEPOLIMKIIOB C
OMHUM U AByMsa rerepoatomamu. [IpoumsBoansie muppona. dypdypon. Peakuuu
Kannunapo u ¢pyponnoBoii konjaencauuu. [IponsBoansie nmunaszona. bapouryponas
KHCJIOTA: CHHTE3, JAKTUM-JIAKTAMHAasi U KETO-€HOJIbHAsl TayTOMEpHs; CHOTBOPHBIE,
MIPOTUBOCYAOPOXKHBIE CPEJCTBA Ha €€ OCHOBE: BepoHas (OapOurtai), MeauHal
(6apOutan-natpuit), momuHan (peHoGapOutan).llpeacraBienue o CTPYKType
NEHUIWUIMHOBBIX aHTUOMOTUKOB. HOoMeHK/IaTypa HIECTHUIEHHBIX TeTEPOIUKIIOB C
OJIHUM T€TepOaTOMOM, LIECTUWICHHbIE N€TEPOLMKIBI C TE€TEPOATOMOM KHCIOPOJA.
JlexapcTBeHHbIe Tipenapathbl: BuTaMuH PP (amua HUKOTHHOBOW KUCJIOTHI), M30HUA3U]T
(rugpa3ul  M30HUKOTHMHOBOM  KUCHOTHI), (TUBa3u] (MPOAYKT KOHACHCALUU
W30HUKOTHHOWITHAPA3UIA C BAHUIIMHOM).

BAHATHE Ne 16

L. TEMA: Onpenenenue  QyHKUMOHAJBHONW  NPUHANIEKHOCTH
OPraHNU4YecKMX coeJMHeHUi. 3aueT M0 3HAHMIO (PYHKIHOHAJIBHBIX IPyNIl U MX
UICHTH(PUKAIM A

HEJIb: 3akpenuTh 3HaHUS CTYJEHTOB 10 XUMUYECKUM CBOKMCTBAM M3YYEHHBIX
KJIAaCCOB COCAMHEHHMHM H MO OKCIEPUMEHTAIBHBIM  HAaBBIKAM  IPOBEACHUSA
Ka4ECTBEHHBIX PEAKLUN.

II. OCHOBHBIE IIOHATUS: kinacchl OpraHMYecKuX COCAUHECHUH,
(GyHKIIMOHATBHBIE TPYTIIbI, KAYECTBEHHBIC PEAKIIUH.



III. COAEP) KAHUE 3AHATUS:

1. KontponbHas pabora 1o OTpeIeICHUIO (GyHKIHOHATBHON
NPUHAIJICKHOCTH 33JJaHHBIX JICKAPCTBEHHBIX CPEICTB U KAUECTBEHHBIM PEAKIUSAM Ha
(GYHKIMOHATBHBIEC TPYIIIHI.

2. YuebHas wuccnegoBarenbckas padora cryaeHtoB (YUPC): Ilposenenue
UACHTU(UKAIIMK HEU3BECTHOTO OPraHUYECKOTO BEUIECTBA.

3. Ortuer 1o BBINOJIHEHHOU padoTe.

I. METOJUYECKHUE YKA3AHUS no BbINOJHEHHIO PadoThI

(YHUPC).

B Tedenwe mpakTHYECKON JEATEIBPHOCTH TIPOBH30pa WMHOT/IA OBIBAaeT
HEOOXOAMMO ONpeNenuTh (QYHKIMOHATBHYIO MPUHAIIC)KHOCTh OPraHUYECKUX
coequuennii. OcoOeHHO Takasd HEOOXOAMMOCThL BO3HHKAET B JIEATEILHOCTH
cyneOHbIX dKcniepToB. C 11e/1bI0 pa3BUTHS HABBIKOB MPHU MPOBEICHUN TAKOTO aHAIN3a
CTYJIEHTY MpeJjiaraercs CaMOCTOSTEIbHO MPOU3BECTU HCCICAOBAHMS XUMHYECKHX
CBOMCTB COEIMHEHUI HEU3BECTHOTO CTPOCHHS M Ha OCHOBAHMM TMOJYYEHHBIX
pEe3yNbTaTOB, OMPENETUTh K KaKOMYy KJacCy OpPraHWYeCKUX COCIMHEHHH OHO
otHocuTca. s BBIOJIHEHUS  ATOM  paboOThl  HEOOXOAUMO  MPUMEHEHHUE
TEOPETUYECKUX 3HAHUN OpPraHUYECKON XHMHH, a TakKe MPAKTUYECKUX HAaBBIKOB,
MOJIYYCHHBIX Ha MPAKTUYECKUX 3aHSATHUSX.

Hust  ompeneneHuss (QPYHKIUOHAIBHOW  MPUHAIJICKHOCTH  OPraHUYECKUX
COCIMHCHWA  HEOOXOAWMO  TEPBOHAYAIBHO  BBITIOJHUTH  MPEIBAPUTEIHHBIC
ucnbeITanusa. Ha OCHOBaHWM MOJyYEHHBIX Pe3yJbTAaTOB BBITOIHICTCS KaueCTBCHHBIC
peaknuu Ha (PYHKITMOHABHBIE TPYMIBI (PEAKIINN CyXKaIUe s KiIacCu(PUKaIum).

[Tpu odopmiteHnn pe3yaIbTaTOB OMHMCHIBAIOTCS PE3YIbTaThl BCEX MPOBEICHHBIX
peakumii ¢ ykazaHueM HaOJIOJAoIIMXCs U3MEHEeHu. B ToMm ciydae, eciu peakius
Jaja MoJIOKUTEIbHBIN Pe3yIbTaT, 00513aTeIbHO MPUBOIUTCS YPaBHEHUE PEAKITUH.

st uneHTuduKanuyu BeliecTBa HEOOXOJIMMO TpOJeiaTh MpeBapUTEIbHBIC
UCTIBITAHMS ¥ TIPOCTHIC KJIACCU(DUKAIMOHHBIC PEAKIINH.

1. [IpeaBapuTenbHBIC UCTIBITAHUS.

2. OnpeneneHue 1BETA, 3amaxa.

3. IIpo6a Ha coxcKeHUE.

Heckonmbko KpUCTAIIIIOB UK Kareslb BEIIECTBA MOMEIIAI0T Ha METANINYECKYIO
JIO)KEUKY M CHKHUTalT B ITUTAaMEHW Topeiku. HaOmiomeHus BO BpeMsl CHKUTAHUS
MO3BOJIAIOT ClIeNIaTh MPEABAPUTEILHOE 3aKIII0UCHUE, K KAKOMY KJIacCy MPUHAJICKUT
BEIIIECTRO.

OBCYXJIEHUNE

Henacepiimennsie coeguHeHuss (B TOM 4YHCJIE apOMaTUYECKUE) CropaeT ¢
BBIJICJICHUEM CKU (KOMTSIIUM TIJIAMEHEM ).

AnudaTtudyeckre  yriaeBOJAOPOJbl CropalroT CBETSIIIUM IJIJAaMEHEM U ¢
HEOOJIBIITUM 00pa30BaHUEM CAXKH.

CrnupThl, T.€. KHCJIOPOJOCOJEp)KAIUE BEIIECTBA, TOPIT C€Iab0 CBETAIIUM
TJIaMEHEM.

Hecropaempiii ocTtarok Ha 1maresiie OCHOBAaHHUE MPEANOJIOKUTh, YTO
MPUCYTCTBYIOT METAJIIBI.

BemiecTBa, comepaxkaiine cepy, MOKHO Y3HATh IO 3anaxy JBYOKHCH CEPBI.



OITPEAEJIEHUE PEAKIIMU CPEJBIL.
B mpobupky nmomemarotr 3 karum (vwm 0,1 T) BerecTBa, pacTBOPSIOT B 2 MII
BOABl WJIM BOJHOTO chupTa. Kamio BOAHOrO pacTBOpa HAHOCST CTEKISSHHOU
NaJ0YKOM HA YHUBEPCATbHYIO MHIUKATOPHYIO OyMaxKy.

OBCYXJIEHUE

Kucnyro peakuuio cpenpl  HalOT  KapOOHOBBIE  KUCIOTHI,  (DEHOJIBI,
MHOTOaTOMHBIE CITUPTHI.

[Ilenoynyr0 peakIiuio Cpelibl Ja0T COCIUHEHUS OCHOBHOT'O XapaKTepa: aMUHBI,
OJIHOATOMHBIE CITUPTHI, YIJIEBOIBI.

[IpoBepka BemecTBa Ha  PacTBOPUMOCTh: B BOJAE, OPraHUYECKHX
PacCTBOPUTEIISX: alleTOHE, ToIyoJie, u3orpomnmioBom crnupte (UIIC).

Ecnu ycTaHOBJI€HA HEHACHIILIEHHOCTh COEIMHEHUS, TPOBOJIST PEAKIINH:

a) no Baruepy;

6) C B‘-Iz + Hzo

Ha coenunenus c kucnoii peakuueit cpeast (pH <7) mpoBoasT peakiuu:

Ha kucaoTwl: a) NaOH u FeCl;, 6) ¢ NaHCOg;

Ha ¢enoubl: a) ¢ FeCl;, 6) c peaktuBoM Mapku, B) nH10(heHOI0Bas MPooa;

HAa MHoroatoMHble ciupThi: a) ¢ Cu(OH),, 0) oOpa3zoBaHue akpojeuHa s
TJIMIEpUHA.

Ha coenunenus c menounoit peakuueit cpenst (pH >7) npoBoasT peakiuu:

HA aMHHBbI: W30HUTPWIbHAs Mpo0Oa, peakuus C a30TUCTON KHUCIOTOM MJis
anupaTUUYeCKUX aMHHOB, IUA30THUPOBAHME W a30COUETAHHE IS apOMATUUYECKUX
aMUHOB.

Ha coenunenus ¢ HeMTpaapHOU peakuren Cpeabl IPOBOIAT PEAKIIUU:

HA ajJbJeruabl: cepeOpsHOro 3epkana, ¢ (QPYKCMHCEPHHCTOW KHCIOTOM,
okucienne rugpokcuioMm meau (10);

HA KeTOHBI: ¢ HUTpornpyccuaom Hatpus, ¢ NaHSO;, nogodopmuas mpooda;

HA CJI0KHBbIE Y(PUPHI M He3aMeHNUMbIe aMUAbI: THIPOKCAMOBas po0a;

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

HA yIJIeBO/bl: 00pa30BaHUE 03a30HA U OKUCIeHUe ruapokcuom meau (I).

PEAKIUU, COAYXKAINUE JJIAA KTIACCUPUKALIUA

1. TAJIOT'EHBI.

Peakuus benbmireiina.

[IpokaneHHy0 MEIHYIO MPOBOJIOKY MOTPYXKAIOT B HCCIEAyeMbIC BEIIECTBA U
3aTeM CHUJIbHO HarpeBalOT Ha HECBETSIIMMCS IUJJaMEHH TOpPENKU. 3eleHOoe
OKpaIlIMBaHUE MJIAMEHH CBUJETENILCTBYET O MPUCYTCTBUH raJIOT€Ha B OPraHUYECKOM
BEIIECTBE.

2. HEMIPEJAEJIBHOCTHD.

a) [lepmanranatHas npo0a o Baruepy.




B 2 mu Boael wim aneroHa pactBopstoT 0,1-0,2 r ucciaenyeMoro BelecTsa
0 KarwisiM, MPU SHEPrUYHOM BCTPSIXUBAHUM, N00aBisAioT 1% p-p mepmaHranara
kanus. [IpoOy cieayer cuuTaTh MOJOXKHUTEIBHOM, €clii OBICTPO OOECIBETUIIOCH HE
MeHee 10 kanenb pacTBopa nepMaHraHaTa KaJusl.

0) K pactBopy 0,1-0,2 r ucciemyeMoro BemiecTna (p-p BOAHBIN N B allCTOHE)
npubasisioT 4 kamm OpoMHOM Boabl. JKenras okpacka OpoMa ucye3aeT B
IPUCYTCTBUH HEHACBINIEHHBIX COEAUHEHHI. B pe3ynbpTaTe peakuuu mpucoeauHEHHUs.
Eciun oOecuBedynBaHME COMPOBOXKAAETCS BBLIICIEHHEM OpOMHUCTOrO BOAOPOJA
(y3BIPBKOB) — 3TO CIYXHUT IPU3HAKOM TOT'0, UTO MJIET PEAKLIUs 3aMELICHUS.

B naHHBIX choydasx K 3aMEIICHHUIO BOJOpPOJa Ha OpoM CHOCOOHBI
CHONM3UPYIOLUECs KapOOHMIbHbBIE COETMHEHNS.

[TonoxuTenbHas peakuus Ha HENPENEIbHOCTh JA€T BO3MOXHOCTb OTHECTHU
HCCIIEAYyEMOE BEUIECTBO K HEMPEAEIbHBIM YIII€BOA0POIaM WU aJIbJIETUAAM.

3. OTHOATOMHGBIE CITUPTBI.

1. K 2 kammsaMm pacTBopa HCCiIeIyeMoro BeriecTBa go0aBbTe 1 Karmmwo 2 H
H,SO, u 2 xammm K,Cr,O;.11oiry4eHHbII OpaHKeBbIN pacTBOP HarpeiTe Ha MeCYaHOM
O0aHe 10 Hayana u3MeHeHus mBeTa. OOBIYHO YXe yepe3 HECKOJIbKO CEKYH] LIBET
pacTBOpa CTAaHOBUTCS CUHEBATO-3€JICHBIM (1IBET coJielt okcuaa xpoma (.((I11

[TonoxxutenbHas peakuusi TOBOPUT O HAIMYUU MEPBUYHOTO WA BTOPUYHOTO
CIIHpTA.

2. IIpo6a Jlykaca.

B npobupky HanmBaroT 1 MJ1 ucciaeayeMoro BelecTBa, 3aTeM J00aBisitoT 1 M
KOHLI. COJITHOM KHMCJIOTBI U HECKOJIBKO KPYIMHOK XJIOPUCTOTO LIMHKA.

Bropuunble cnvpThl pearpyroT B TE€YEHHUE 5 MHUHYT C OOpa30oBaHUEM HE
PacTBOPUMOIO rajoreHaaKaHa.

TpeTuyHble COUPTHI pEarupyrOT MTHOBEHHO C BbIJICJICHUEM TEIlIa.

4. MHOT'OATOMHGBIE CITUPTHIL.

1.ITomemaror B mpobupky 3 kammu 0,2 H# CuSOy 3 xamm 2 H NaOH wu
B30anTeiBatoT. [losiBisieTcss rosy0oil CTYJEHUCTBIM OCagOK THApaTa OKUCH MEJH.
IIpucyrcTBME MHOIOATOMHOIO CHHMPTa Y3HAIOT IO PACTBOPEHHUIO HCCIEAYEMOIO
BELIECTBA.

2. Ha raunepun — oOpa3oBaHue akpoJIeHHA.

[TomecTtute B ipobupky 3-4 kpucramia oucynspura kamus KHSO, u 1 kammro
riuuepuna. Harpeure. IIpu3Hakom HadaBLIErocs pas3jioKEHUs IVIMLEPUHA CIYXKUT
noOypeHHe KUJIKOCTU B MPOOUPKE U MOSBICHUE TAKEIBIX MapOB.

OnyctuTte B MPOOUPKY Y3KYIO MOJOCKY (PUIBTPOBAILHON OyMaru, CMOYEHHOM
pPacTBOPOM (PYKCHHCEPHUCTOU KUCIOTHI. Kak TONbKO mapbl JOCTUTHYT Oymaru, oHa
MOKpacHeeT.

5. AJIbAETUJbI

1. Ha npeametHoe ctekiio HanectH | kammo 0,1 H# AgNO; u 1 kammo pactBopa
0,2 1 NaOH. K nonyuennomy 6ypomy ocanky aobasisiite o kamisim 2H NH,OH 1o
pacTtBopeHusi ocaaka. K mpo3padyHoMy pacTBOpYy Ha CTekJie HaHecuTe 1-2 karu
HCCIIEyeMOr0 BEIIECTBa, CJerka mojorpeite ctekno. llosBrenue OmecTsiero
HaJIeTa Wik 00pa30BaHNE YEPHOTO OCAJKa CBUACTEIBCTBYET O HATMYUH allbACTUIHON
TPYIIIIbL.




2. K 3 xarmuisim pacTBOpa HCCIIEAyeMOTo BElIecTBa J00aBISIOT 1 Karito
(dykcuHcepHucTON KucaoThl. [Ipu Hanmuuuy anbaeruaa oopazyeTcst MHTEHCUBHOE
¢uoneToBoe okpammBanue. Eciau nuccaenyemoe BEUIECTBO B BUJIE MOPOLIKA, TIOCTE
npubaBiIeHUs] PYKCUHCEPHUCTON KUCIOTHI TPOOUPKY HEOOXOIUMO MOI0TPETH.

6. KETOHBI.

1. B npobupky nmomemaroT 1-2 Karim pacTBOpa HUTPOIIpycCuaa HaTpus u 1-2
KaIlId UCCIeAyeMOoro BemecTBa. Ecnu npu n1ob6aBineHuu 2 H p-pa THIPOKCUAA HATPHUS
MOSIBIISIETCS KPACHO-0ypO€e OKpalllMBaHUE, TO IaHHOE BEIIECTBO COAECPKUT KETOHHYIO
TpyIILy.

2. Ha npenMeTrHoe CTEKJIIO NOMECTUTE | KaIUll0 HACBIIIEHHOIO pacTBOpa
oucynwspura Hatpust NaHSO,. [Job6aBpTe 1 Karuio pacTBopa UCCIETyEMOT0O BEIIECTBA
Y pa3MEIIalTe CTEKJISTHHONW Mano4dkou. IIpy Hamuunm keTOHa HEMEJICHHO HAUMHAET
BbINIQZaTh  SICHO  BBIPAKEHHBIA  KPUCTAUIMYECKUH  OCaZOK  OMCYIb(OUTHOIO
COCIMHEHHUSI KETOHA.

3. O6pa3zoBanue noaodopma

[TomectuTe B mpoOupKy 1 Karuio pacTBopa MOJa B pacTBOpPE MOAUAA KaJIHs U
noutu g0 obecueunBanus 2 H NaOH. K obGecuBeuenHoMy p-py n06aBbTe 1 Kamito
uccienyeMoro Bemlectsa. Hemennenno 6e3 HarpeBaHus BBINIAJACT JKEITOBATO-OEIbIiHM
0CaJIOK C XapaKTEPHBIM 3a1axoM uojiohopma.

7. PEHOJIbI.

1. 3 kamim pacTBOpa HCCIEIyeMOro BellecTBa (B BOJIE WIH alleTOHE)
MOMENIAIOT B MPOOMPKY, MpUOaBIsAOT | M BOJABI M HECKOJIBKO Kamenb 5% p-pa
xJopHoro kene3a. IlpucyrctBue (eHona y3HAIOT 1O MOSBICHHUIO 3€JIEHO-
(pM0JIETOBOTO MM KPACHOTO OKPAILIMBAHMUSL.

2. Peaknus ¢ peaktuBoM Mapku

Heckonmbko KpYyNUHOK BeliecTBa IMOMEMIAIOT B (GappopoByrO YaIlkKy,
npubaBisioT 1-2 xarm Gopmanuna, 2-3 Karuiv KOHII. CEPHOM KUCIIOThI, HAOII0Ial0T
NOSIBJICHHE MAJIMHOBOTO OKpAaIlIMBAHUSI.

8. KUCJIOTBI

1.0xomo 0,1 r BemiecTBa pacTBOPSIOT B 3 M BojbI, pubaBisoT 2H NaOH 1o
1iesI0ouHoi peakuu cpenasl. K momydenHomy pactBopy AoOasistor 2-4 xamu 0,1H
FeCl;. Tlpu Hamuyum KHUCIOTHI 00pa3yeTcsl OKpaIIeHHbIE KOMIUJIEKCHI: OCAJIOK WA
pacTBop.

2. B npo6upky HanuatoT 2 Mi 5%-Horo p-pa conbl (NaHCO3) u no6aBmsitoT 2
Karuii uccienyeMoro Beectsa. HabmogaoT nosiBjieHue my3bIpbKOB.

9. CJIOXKHBIE 5OUPHI, HE3AMEIIIEHHBIE AMUJIbI.

Heckonbko kpynmuHOK wiaM 2-3 Karuid BeliecTBa nomeniaroT B dhapdopoByto
yamky. B npoOupky momemiaroT 3 Kamid pacTBOpa THMAPOKCHIAMHUHA, 2 Karljiu 2H
NaOH u nepenocsT B 4aiiky ¢ BemecTBoM. Yepes 1-2 MUHYTHI K cMecH TOOABIISIIOT 2
karumm  pactBopa CuSO,. IlosBienue Oupro30BOro  ocajka TOBOPUT O
MIPUHAIJICKHOCTH BEIIECTBA K CIOXKHBIM dupamM. AHATOTUIHO MPOBOJIST PEAKITUIO C
FeCl;, mosiBrsieTcst KpacHO-OYphIi 0CaIOK.

AHAIOTHYHO JIellaeM THAPOKCAMOBYIO MTPO0Y Ha 3aMEUICHHBIC aMHIbI.

10. AMUHBL




1. 1 xammo BOJHOIO BEMIECTBA HAHOCAT CTEKJISTHHOM MaJOYKOM HAa KpacHYIO
JAaKMYCOBYI0 OyMakky. [Ipu Hanuuuu aMuHa KpacHast JakMycoBast OymMakKka CHUHEET.

2. MBonutpunpHas rnpoda

[Tomemaror B mpobupky 3 kammu (wim 0,05 1) ucciaemyeMoro BelIeCTBa,
n00aByAOT 2-3 Karm xjaopodopma U u30bITOK ciupToBoro pactBopa NaOH (1 mu).
[Ipy HamMuMK MEPBUYHOrO aMUHA OIYIIAETCS XapaKTEPHBIN 3allax U30HUTPUJIA.

[Tocne mpoBeneHMs] peaklMM TMOCYIYy B BBITSDKHOM IkKady HEWTpaau3oBaTh
KOHII. COJISTHOM KUCJIOTOM.

3. Ha nepBuYHbBIC aMUHBI

B mpobupky ¢ pacTBopoM aMuHa NpUOaBbTE HECKOJBKO Kallelh pacTBOpa
HUTPUTA HATPUS U HECKOIBKO Karelb 2 H CEPHOM KUCIOTHI. [IporcXoauT BhlieICeHHE
My3bIPHKOB a30Ta.

4. Tlomectute B mpoOupky 0,5 MJI HcciaeayeMoro BelecTBa (WM pacTBOp,
€CJIM 3TO KPUCTAIUIMYECKOE BEHIECTBO), 4 MJI BOABI M 1-2 MJI KOHI[. COJISTHOM
KHCIIOTHI, TIIATENBHO OXIaguTh cMech 10 0-5 °C BOIO# CO JIBAOM M IO KaIUIsiM IpH
BeTpsixuBanuu jao6asbte 0,5 M 30%-Horo pactBopa NaNO,. Ilocie mpubasienus
BCEr0 HUTPUTA HATpUAd HAHECUTE KaIUIl0 J0 TOCMHEHHS pacTBOpa Ha
HonkpaxManpHyto ~ Oymary. JloGaBbTe  HHUTPUT  HATpUs  JO  I[OCHUHEHUS
HonkpaxManbHON Oymaru.

Bo Btopoit mpobupke B 2-3 kammsx 2 H NaOH pacTBOpuTe HECKOIBKO
KpynuHOK P-Hadrona. IlomydeHHbId pacTBOp [100aBbTE€ B MEPBYIO MPOOUPKY.
O06pa3zoBaHue OpPAHKEBO-KPACHBIX  XJIOMbEB TOBOPUT O  MNPUHAIJICKHOCTH
HCCIIETyEMOTO BEIIECTBA K MEPBUYHBIM aMUHAM apOMaTHYECKOTO XapakTepa.

11. YI'JIEBOJIBL

B npoOupky mnomemaroT Ha KOHYHMKE JIOMATOYKH  COJISTHOKUCIIOTO
(eHuaruIpa3uHa U CTOJBKO K€ aleraTa HaTpus, a 3aTeM 3 Kallld HCCIEAyeMOro
BelecTBa. Eciu BemecTBo KpucTauimieckoe, He0OX0AMMO pacTBOpUTH ero B Bojie (1
mi). [IpoOupky cTaBaT Ha 45 MUHYT B HarpeTylo /10 KUIEHHs BOJSHYIO OaHro. [Ipu
HAJIMYUU YTJIIEBOJOPO/Ia B MPOOUPKE MOSBISECTCS KPUCTAIUIMUECKUI 0CaZIOK 03a30Ha.
[Toxg MUKPOCKOTIOM KPUCTAJUIBl UMEIOT XapaKTEPHYIO (POPMY JITMHHBIX UTOJIOUECK.
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