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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocolGeH wuCHoOIb30BaTh OCHOBHBIE OHOJOTHYECKHE, (PUBHKO-XUMHYECKUE, XHUMHUYECCKHE,
MaTeMaTu4ecKhue MEeTOAbl JUIsl pa3pabOTKH, MCCIEJOBAaHUN M OSKCHEPTHU3bl JIEKAPCTBEHHBIX CPEJCTB,
M3TOTOBJICHUS JIEKApPCTBEHHBIX IIPENapaToB

[1K-4 CnocobeH y4acTBOBaTh B MOHHUTOPUHIE KauecTBa, 3PPEKTUBHOCTH M OE30MaCHOCTH JIEKAPCTBEHHBIX
CPEICTB U JIEKAPCTBEHHOI'O PACTUTEIBHOIO ChIPBS.

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- OpraHU3alMOHHO-YIIPaBIEHYECKUI
- (hapMareBTUYECKHIt
- DKCIEPTHO-aHAJIUTUYECKHUI

1.3 JlucumrinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM JAEATEIbHOCTH B
cdepax: 02 3apaBooxpaneHue (B cepe oOpaleHus JTeKapCTBEHHBIX CPEJICTB U IPYTHX TOBAPOB allT€YHOTO
accoptumenTa), 07 AIMUHHCTpPaTUBHO-yTIpaBlIeHUYECKass U OpUCHAs AEATENbHOCTh (B cdepe oOpamieHus

JIEKapCTBEHHBIX CPEJICTB)

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

O06001TIeHHBIE TPYIOBEIE
(yHKIMH / TPYAOBBIC
(OYHKIMY / TPYAOBBIC HIIH

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJIOBOTO
nercTBus (MIPH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS

[1K-4 Cnocoben [IpoBOAUT MOHHUTOPHHT KauyecTBa, AS(PQPEKTUBHOCTH H
y4acTBOBaTh B Oe3omacHoCTH JIeKapCTBEHHBIX CpeAcTB u
MOHHUTOPHHTE KayeCTBa, JIEKAPCTBEHHOTO  PACTHTENBHOTO  CBIPbS,  HCIIONB3Ys
3P PEKTUBHOCTHU U 3aKOHBI, METOJIbI M TPUEMBbl aHATTUTUIECKOW XUMHUH.
Oe3omacHoCTH Crannmaptusyet MIPUTOTOBJICHHBIE TUTPOBAHHBIC
JIEKapCTBEHHBIX CPEACTB U |PacTBOPHI
JIEKapCTBEHHOTO
PacTUTENBHOTO CHIPBSI.
OIIK-1 Crocoben [Ipumenser OCHOBHBIC METOTBI Ka4eCTBEHHOTO

WCTIONIb30BaTh OCHOBHBIE
OHOJIOTUYECKHUE,
(hHM3UKO-XUMUICCKHE,
XIMHYECKHE,
MaTeMaTHIeCKHe METObI
TUTSL pa3paboTKH,
HCCIIEIOBAaHUMN U
9KCIEPTHU3bI JIEKAPCTBEHHBIX
CPEICTB, U3TOTOBIICHUS
JIEKapPCTBEHHBIX MPENapaToB

AHAJIMTUYCCKOT0 XUMHUYECKOI0 aHalin3a Uil pa3padoTKH,
HCCIICOBAHNN W SKCIEPTHU3bl JIEKAPCTBEHHBIX CPEICTB,
JIEKAPCTBEHHOTO PACTUTEIBHOIO ChIPhs U OHOJOTHYECKUX
00BEKTOB

[IpuMeHseT OCHOBHBIE  METOABI  KOJHWYECTBEHHOIO
AHAJIMTUYCCKOT0 XUMHUYECKOI0 aHalin3a Uil pa3padoTKH,
HCCIICIOBAHNN W DKCIEPTHU3bl JIEKAPCTBEHHBIX CPEICTB,
JIEKAPCTBEHHOTO PACTUTEIBHOIO ChIPhs U OHOJOTHYECKUX
00BEKTOB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-1 CrnocobeH wuCIONb30BaTh OCHOBHBIE OWOJIOTHYECKUE, (U3HKO-XUMHUYECCKHE,
XUMHYCCKHE, MATEMAaTHICCKUE METOJbI SIS Pa3pabOTKH, WCCICIOBAHUA W IKCIICPTH3BI
JICKaPCTBEHHBIX CPEJICTB, H3TOTOBJICHUS JICKAPCTBEHHBIX MIPEIapaToB

'Ng

—_—

dopma oOyyeHus
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JAMCLUMILINH,
OIPEAEIAIOIIMX
MEXIUCLUIUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)

213141516

7

brnonornueckas
XUMHUS

+ |+

Bbuonorus

brnorexnomorus

Marematuka

MuxpoOuoIoTHs

N[ W[

Oo61mas u
HEOpraHuyecKast
XAMUS

Opranuzanus
OMOMEIUIIMHCKAX
HUCCIIEIOBaHUI

Opl" AHUYCCKass XUMHA

IIpakTuka no
(hapMaKOTHO3UHU

10

[IpakTHka no
(hapmarieBTHUECKON
TEXHOJIOTUH

11

Cratuctuyeckue
METOZBI B hapMaLiuu

12

Toxcukomorndeckas
XUMHUS

13

(DapMaI_ICBTI/I‘IeCKaFI
XHUMUA

14

dusnka

15

dusnueckas u
KOJUTOUTHAS XUMUS

IIK-4 CrnocobeH yuacTBOBaTh B

MOHHUTOPHHIC

KauecTBa,

3¢ (HEeKTUBHOCTH U

0€30IMacHOCTH JICKAPCTBCHHLIX CPCACTB U JICKAPCTBCHHOI'O PACTUTCIILHOI'O ChIPbA.

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3U

®dopma oOydeHus

Ounas
(cemecTtp)

617819

OcHOBEI
rocyaapCTBEHHOU
perucTpanun
JIEKapCTBEHHBIX
MperaparoB

IIpakTuka no
KOHTPOJIIO Ka4yeCcTBa
JIEKapCTBEHHBIX
CPEICTB

IIpaxTuka mo
(hapMaKOTHO3UHU

[IpoGemsr
BBISIBJICHUS
(anbcupuupoBaHHBI
X JIEKapCTBEHHBIX
CpEICTB




5|Crpykrypa u +
pa3BUTHE MHUPOBOTO
(hapManeBTHYECKOTO
judiciel

6 | Toxcukomornuyeckas + | +
XAMUS

7 | DapMaKorHo3ust + | +

o0

(DapMaI_IeBTI/I‘-IeCKaS{ + | +
XUMMUSA

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

JlucuuiuinHa «AHaJIUTHYECKash XUMHUS» OTHOCHTCA K o0s3arenbHON vactu ydeOHoro tuiana OIl mo
HanpasieHuto noAarorosku 33.05.01 - @apmanusi.

JucuuruinHa « AHaUTHYECKAsi XUMUsSD) u3ydaercs B 3, 4 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.06bem nucruruimHeL: 12 3.e.
Ounas: 12 3.e.

Bun yueOHo# paboTh (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 432
KonrakTHast pabora 196
Jlexuuu (Jlexuum) 74
JlaGoparopnsie (J1ab. pab.) 122
CamocrostensHas padota (CP) 164
OK3aMeH 72

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O

3 cemecTp




Bgenenue B
AHAJTUTUYECKYIO
XHMHIO.
KauecTBeHHBIH
aHaJns3.
IIpumeHeHue
METOJIOB
KaueCTBECHHOT'O
aHaJn3a s
pa3paboTKH,
HUCCIIEIOBaHUN U
AKCIIEPTU3bI
JIEKapCTBEHHBIX
CPEeICTB,
JIEKapCTBEHHOTO
PacTUTEIBHOTO
CBIpbS U
OMOIOTMYECKUX
00BEKTOB

26

30

Konnoksuywm;
3amura
1a00paTOPHBIX
pabort; Pemenue
3a1a4y

T'omoreHHsIe 1
reTepPOreHHBIE
paBHOBeECHS,
JIe)KaIlle B OCHOBE
XUMHUECKOTO U
(U3UKO-XUMHUYECKO
ro aHajmsa
JIEKapCTBEHHBIX
CPEICTB,
JIEKapCTBEHHOTO
PacCTHTETHHOTO
CBIPBS U1
OMOIOTMYECKUX
00BEKTOB

14

40

40

Konnoksuywm;
3amura
1a00paTOPHBIX
pabort; Pemenue
3a1a4y

HNHCcTpyMeHTaIbHbBIE
METOJIBI
HCCIIEA0BAaHNUS B
KaueCTBEHHOM
aHaJIM3€e U UX
MIPUMEHEHUE TSt
pa3paboTkw,
HUCCIIeqOBaHUN U
AKCIIEPTHU3bI
JIEKapCTBEHHBIX
CPEICTB,
JIEKapCTBEHHOTO
PacTUTEIBHOTO
CBIPbS U
OMOIOTMYECKHUX
00BEKTOB

10

14

34

KomnokBuywm;
3amura
1a00paTOPHBIX
pabor

4 cemecTp




KonnuecTBeHHBIH
aHaJu3.
I'paBuMeTpuYEeCKUil
aHaIIN3 TIPU
pa3paboTke,
KCCIIEIOBAHUH U
IKCIIEPTHU3E
JIEKapPCTBEHHBIX
CPEICTB,
JIEKapCTBEHHOTO
PacTHTETHLHOTO
CBIPBS U1
OHOJIOTUYECKUX
00BEKTOB U
MOHHUTOpPHHTE
KauyecTBa,

3¢ (HEeKTUBHOCTH U
0€30IMacHOCTH
JIEKapPCTBEHHBIX
CPEICTB H
JIEKapPCTBEHHOTO
PacTHTETHLHOTO
CBIPBSI

12

Konnoksuywm;
3amura
1a00paTOPHBIX
pabort; Pemenue
3a1a4y

TutpuMerpudeckuit
aHaJIn3 MpU
paszpaboTke,
UCCIIEIOBAHUU U
AKCIIEPTHU3E
JIEKapCTBEHHBIX
CpPEICTB,
JIEKapCTBEHHOTO
PacTUTEIBLHOTO
CBIPBS U
OMOJIOTUYECKIX
00BEKTOB.
[Ipumenenue
TUTPUMETPUU TIPU
MOHHUTOpPUHTIE
KauyecTBa,

3¢ heKTUBHOCTH U
0€30macHOCTH
JIEKapCTBEHHBIX
CPEICTB U
JIEKapCTBEHHOTO
PacTUTEITHLHOTO
CBIPbS

20

24

34

KomnokBuywm;
3amura
1a00paTOPHBIX
pabort; Pemenue
3aja4




6 DU3UKO-XUMUYECKH Konnoksuywm;
€ METO/IbI 3amura
WCCIICIOBAHUS IS 1ab0paTOPHBIX
pa3paboTKu, pabort; Pemenue
UCCIIEIOBaHUS U 3amad
HKCTIEPTU3BI
JIEKapCTBEHHBIX
CpPEACTB,
JIEKapCTBEHHOTO
pacTUTENLHOTO
CBIPBS I
OMOJIOTMYECKHIX 16 | 12 | 14
00BEKTOB U HX
MIPUMEHEHUE TIPH
MOHUTOPHHIE
Ka4yecTBa,

3¢ (HEeKTUBHOCTH U
0€301acHOCTH
JIEKapPCTBEHHBIX
CpeACTB U
JIEKapCTBEHHOTO
pacTUTENLHOTO
CBIPBSI

Tema 1. BBeienne B anauTu4eckyrw xumni. KayecrBennbiii anaan3. [lpumeHenne MeToa0B
KA4eCTBEHHOI'0 AaHAJIHN3A VI pa3padoTKH, MCCJIAeJOBAHUN 1 IKCIIEPTU3bI JIEKAPCTBEHHBIX CPEACTB,
JIEKAPCTBEHHOI'0 PACTUTEJIbHOIO0 CHIPbs M Onoornyeckux 00bekToB (OIIK-1)

Jlexknus.
Jlexnusg « AHanuTAYeCcKasd XUMHSI U XUMUUYECKUH aHann3. KauecTBeHHBIN aHaIn3y

OCHOBHBIC MMOHATHUS aHAIMTHYCCKON XMMHUHU: METOJ aHAJIN3a BEIIeCTBA, METOIMKA aHaIN3a, KaueCTBEHHBIN
XUMHUYECKHI aHalii3, KOJIMYECTBEHHBIM XHUMUYECKHUA aHajdu3, OpPraHWYECKUM DJIEMEHTHBIM aHaJIN3,
buzmueckne W (QU3MKO-XUMHUYECKHE  (MHCTPYMEHTAJIbHBIC)  METOABl  aHaim3a  (ONTHYECKHUE,
XpoMaTorpapuieckue, MMEKTPOXUMUICCKHE.

AHalMTHYECKHE TPHU3HAKH BENIECTB M AHAJUTHUYCCKUE pEaKuuu. TUIBl aHAINTHYECKUX pEakuud u
peareHToB. XapaKTepUCTUKA YyBCTBUTEIIEHOCTH aHATUTHUECKUX PEAKITHIA.

[TonroroBka obpasna k ananuzy. Cpemssisi mpoba. OT6op cpemaHeil mpoObl KUAKOCTH, TBEPIOTO Tela
(OMHOPOMHOTO W HEOMHOPOAHOTO BemiecTBa). Macca mpoObl. PacTBopenmne mpoObl (B BOAE, B BOIHBIX
pacTBOpax KHCIOT, B JIPYTUX PacTBOPHUTENAX), 00paboTka TpOOBI HACHIIIICHHBIMH PAaCTBOPAMHU COBI,
MoTaIIa Win e€ CIUIaBJICHUE C COTISIMH.

[IpuMeHeHne METOJIOB aHATUTUICCKON XUMUU B (apmaruu. DapmarieBTu4Iecknii aHanu3. dapmakorneifHbie
METOJIBI.

Knaccudukanus MeTonoB KaueCTBEHHOIO aHalIM3a (JIPOOHBIM M CUCTEMAaTHMYECKUH, MaKpo-, IOITyMHKPO-,
MHUKpPO-, YIBTPAaMUKPOAHAIN3). AHAJIUTUYECKHE PEAKIMH U PEareHThl, UCIOIb3yeMble B Kau€CTBEHHOM
aHanu3se (cnenuduyueckre, CeJIeKTUBHbBIC, TPYTTIOBBIE).

AHanutudeckas — KiaccUpUKanMsg ~— KaTMOHOB IO  TpynmaMm:  cepoBojoponHas  (cynbduaHas),
aMMHadHO-(hocaTHasi, KUCIOTHO-OCHOBHas. OrpaHHMYEHHOCTh JIOO0OW KiIaccupUKalMM KaTHOHOB IIO
rpyIimam.

KucnoTHo-ocHOBHas Ki1accu(uKaiys KaTHOHOB 0 IPyTIIaM.

KauecTBeHHBII aHATN3 aHMOHOB. AHATUTHYECKas Kiaccu(UKaIus aHMOHOB 110 rpymmaM (10 cioCOOHOCTH
K 00pa30BaHHIO MAaJOPAaCTBOPHUMBIX COEAMHEHHUH, MO OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM CBOICTBaM).
OrpaHu4eHHOCTb JH000i KiIacCU(PHUKALUK AHUOHOB TI0 TPYIIIaM.

KauecTBeHHBIN XUMUYECKHI aHAJIN3 BEIIECTBA.

Vcnonb30BaHNE KaueCTBEHHOTO aHAIN3a B (hapMallyH.
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Jlexiuss «CrnocoObl BBIpAXKEHHS KOHIIGHTPAIIMM PAcTBOPOB. TeopHsi CHIIBHBIX DJIEKTPOIUTOB. 3aKOH
JEUCTBYIOIIUX MacCy»

Crioco0Obl BBIpaKEHUSI KOHLIEHTPAIMM PACTBOPOB: MOJISApHAs KOHIEHTpAIMs, MOJISpHAs KOHIIEHTPALUs
SKBUBAJICHTA, THUTP, TUTPUMETPUUECKHH QakTop mnepecuéra (TUTpP MO OMNpPEIENIEMOMY BEILECTBY),
norpaBouHbIi ko3¢ unuent. [Ipumeps! pacuera.

CunbHble U cnadble 37eKTponuThl. O0Ias KOHLEHTpalys U aKTUBHOCTH MOHOB B pacTtBope. MloHHas cuia
pactBopa. BriusHre MOHHOW CHIIBI pacTBOpa Ha KOA((PHUIIMEHTH aKTUBHOCTH HMOHOB.XapakTepucThka pH
BOJIHBIX PACTBOPOB AIIEKTPOJIUTOB.

IIpumeHeHne 3akoHa JEHCTBYIOLUIMX MAacC B aHAJUTHUECKOM XMMHHM. XUMUYeCcKoe paBHOBecue. KoHcTaHTa
XMMHUYECKOTO DPABHOBECHs (MCTHHHAs TEPMOAMHAMMYECKAs, KOHIECHTPALMOHHAs). YCIOBHAas KOHCTaHTa
XMMHUYECKOTO PaBHOBECHS.

JlaGopaTopHbie padoThbI.
JlaGoparopHas paboTa «AHaau3 KaTHOHOB | TpymIbD)
Texnuka 6e30macHOCTH PabOTHI B 1A0OPATOPUN aHATUTHICCKON XUMHUH.

Peakiium wonoB K+ c¢: ruaporaprparom Hartpusi; rekcanutpokoOamsratom  (III) watpus; ¢
rekcanutpokynparom (II) cBuHIIa W HaTpus (MUKpPOKpUCTALIOCKONUYecKass peakiuus).OxpaiinBaHue
IUIAMEHU COJIIMU KaJusl.

Peakun  woHoB Na+ ¢! JAWTHIPOAHTHMOHATOM  Kajus, OKTAalleTaTOM-TPUypPaHWJIATOM IIHMHKa
(MHKpOKpUCTAITIOCKOTIMYecKast  peakiys).OKkpalMBaHue IUIAMEHH B TMPHCYTCTBUH HMOHOB  HATpHUS
(bapmaxorieiinast peaxius).

Peaxiuu nonos NH4+c: runpokcuaom kanust (Hatpusi); peaktuBom Heccrepa.
CucreMaTnuyecKuil aHaJIU3 CMECH KaTUOHOB | Trpynibl.
KoHTposnbHBIE BOIPOCHI:

1. [Touemy oTKpbITHE MOHOB Kaius ¢ ucnonb3oBanneM NaHC4H406105kHO TPOBOAUTHCS B HEUTpaIbHOM
cpeae? Hanuimmre ypaBHEHUS peaKiiHil.

2. [Touemy nepen OTKPHITHEM KaTHOHA KaJlusi HEOOXOAMMO yIalUTh HOH aMMOHHUSA?

3. CoenquHEHUAC KaKOH XUMHUYECKON CBSI3bI0 00pa3yroT KaTHOHBI | rpymiet?

JlaGopatopnas pabota «AHanu3 katnoHOB I rpynmsny

Peakunu noHOB Ag+C: CONSHOM KUCIOTOMN; MIEN0YaMu; Cyab(UI0M aMMOHHS; XpOMATOM Kalus; OpOMUIOM
U onuaom kanus; ¢ popmanbaeruaom (hapmakoneitnas).

Peakuyu nonoB Pb2+ c¢: constHON KHCIOTOM; IIeI09aMu; CEpHON KUCIOTOM U €€ COJISIMH, XPOMAaTOM Kajlus;
CEpOBOJIOPOHON BOmOM U cymbdumom Hatpus (dapmakoneitHas); Homumom kamus (QpapmakoreiiHas);
JTUTU30HOM.

Peakuyu monoB Hg22+ c: consiHOM KHUCIOTOM; IIETOYaMH; THAPOKCHUIOM aMMOHHUS; XpOMAaTOM Kajus;
METAJITHYECKON MebIo; CynbuaoM aMMoHus. BoccTtanoBnenne Hg22+ 10 MeTaminaeckoi pTyTH.

CucreMarnueckuil aHaiau3 cMecH KaTuoHOB II rpynmel.

KoHTposnbHBIE BOIIPOCHI:

1. HazoBuTe rpymnmnoBoii peareHT [jisi KaTHOHOB I rpymmbl.

2. KakoBa poJib a30THOM KUCIIOTHI ITPU OTKPHITUM HOHOB cepedpa?

3. IlpuBenute dapmakoneliHple peakmuu I OTKPBITHS HOHOB cepebpa. Hamwmmmre ypaBHEHHS
COOTBETCTBYIOIINX PEAKIIHIA.

4. IlpuBenute ¢apmakoneiHple peakuyd IS OTKPBHITUS HWOHOB CBHUHIA. Hamuwmmre ypaBHEHUs
COOTBETCTBYIOIINX PEAKIIHIA.

Jlabopatopnas pabora «Ananu3 karnoHoB 11 rpynmsny

Peakiun katnona Ba2+ c: pa30aBieHHOW CepHOW KHCIIOTOM; XpOMAaroM Kayus; JUXPOMATOM KaJHs.
OxpammBaHue mIaMeHu cosiMu 6apusi(papmakorneiinas).

Peaknun kxarumona Ca2+ c: pa30aBIeHHOM CEpHOM KHCIIOTOM; OKcalaToM aMMOHHUs 9dapmaxoreiriHas);
rekcaimanogpepparom  (II) kammst; cepHOll  KHCIOTOW — (MUKPOKPUCTAIIOCKONIMYECKAsT — PEaKIHs).
OxpamBaHye TIAMEHH COISIMH KaJbluA ((papMaKoneinas).

Peakuuu karnona Sr2+ c: «TUIICOBOW» BOJOM; XpOMAaTroM KaJlusl; OKCaJlaToM aMMOHMs. OKpallluBaHHE
TJITAMEHU COJIIMH CTPOHIUSA ((hapmakorneitHas).



Cucremarnueckuil aHaian3 cmecu katuoHos [II rpynmst.
Pacuersr «CriocoObl BeIpakeHUs KOHLIEHTPAIMH PACTBOPOBY.
KoHTposbHBIE BONIPOCHI:

1. HazoBuTe rpymnmnoBoii peareHt s KarTioHoB I rpymmbl.

2. Kak MO)XHO pacTBOpUTH OCAIOK Cyibdara Oapus?

3. [IpuBenuTe hapmakoneiHble peakIMi KAaTHOHOB Oapwsl.

4. Hanumwure ypaBHeHHE Hanbosee BaXXHOM (papMakoneiHON peaklny KaTHOHA KaJIbLU.
Jlaboparopnas pabora «Ananu3 cMecu katnoHoB [-I1I rpymmsny
Amnanu3 katnoHoB [-III rpynmsl (pacTBOp HE UMEET OcaKa).
Amnanu3 karrnoHoB I-11I rpynms! (pacTBop ¢ ocaakom).
KoHTposnbHBIE BOIPOCHI:

1. [IpuBenuTe ypaBHEHHE pEaKLUH, MMO3BOJISIIOMICH OTKPHITh KATHOH aMMOHHS B MPUCYTCTBUU KaTHOHOB
[-III rpynmsl.

2. Ocanok comneill Kakux KaTHOHOB u3 cmecu karnoHoB I-II1 rpynmer o6pa3yercst mpu 00paboTke pacTBopa
CMeCH 2H COJITHOM KHcIoTo? Hanuiure ypaBHEHUS COOTBETCTBYIOIINX PEAKITUH.

Jlabopatopnas pabota «AHanu3 kaTuoHOB [V rpynmby
Peaxiiun karnonos IV rpymnmsl ¢ rpynnoBbIM peareHToM — n30biTkoM NaOH.

Peakiun karnona Zn2+c: THAPOKCUIOM aMMOHHS;, KApOOHATAMH IIEIOYHBIX METAJIOB; CYIb(QHUIOM HATPHUS
(bapmaxormieiinast);  Terpapomanomepkyparom  (III) ammonums; rekcammanodeppatom  (II)  xamus
(apmaxorieiinas); TUTHU30HOM.

Peakiun katnoHa Al3+c: ruapokcuzioM aMMOHHS; aJIOMHHOHOM; anu3apuHoM S. Peakuus Ha KaTHOH
Al3+c cyxum nyTem.

Peaknuu katnona Cr3-+c: ruApOKCUIOM aMMOHUS; 1eniouaMu. Peakiuu okucienust karuona Cr3+s Cro+.
Peakiun katnona Sn2+ c¢: cepoBomopogoM. Boccranosnenue prytu (I1). Boccranosnenue Bi3+.
Peakimsa xatuona Sn4+. Boccranosinenue Snd+ go Sn2+mMeramiaMu.

AHanu3 cMecu KaTuoHOB [V rpynmel.

Pacuets! «MoHHas cuiia pacTBOPOB U KOA(PHUIIMEHT aKTUBHOCTH HOHOB. Mcrons3oBanue ypaBHeHuit Jlebast
— XIOKKEIS».

KoHTposnbHBIE BOIIPOCHI:

1. ITonGepuTe HECKOIBKO OKHUCIUTENCH, KOTOPHIMH MOXKHO OKHCIHTHh KaTHOHBI Cr3+ go CrO42-wimm B
Cr2072-.

2. IlpuBenute ypaBHeHUE (hapMaKOIIEMHON peaKIMK KaTHoHa Zn2+.
3. IIpuBenuTe cXeMy CUCTEMATUYECKOIO X0/Ja aHAJIM3a CMECU KaTHOHOB [V rpymnmsl.

KomnokBuyMm u pemienue 3amay mo teMe 1 «BBeneHne B aHAIUTHYECKYIO0 XuMHIO. KaueCTBEHHBINM aHAIU3.
[IpumeHeHne METONOB KaueCTBEHHOIO aHanmM3a MJisi pa3paboTKu, HCCIENOBAHUA M AKCIEPTHU3BI
JIEKapPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO PACTUTENBHOTO ChIPbsl U OMOJIOTHYECKUX OOBEKTOBY.

1. IlpumeHeHrne METOJI0B AHATMTHYECKON XUMHUH B (hapMaIi.

2. Knaccugukamys METo0B KaueCTBEHHOTO XMMUYECKOTO aHAJIN3a.
3. AHanuTHYECKHE IPU3HAKU BELIECTB U aHAJTUTUUECKUE PEAKILINU.
4. Tunbl aHATUTUYECKUX PEAKIIUN U PEAreHTOB.

5. XapakTepucTUKa 4yBCTBUTEIBHOCTH aHAIUTHUECKUX peakuuil (mpenenbHOe pa3baBieHue, mpeaeabHas
KOHIIEHTpAIMsl, MUHUMAJIbHBIA 00bEM MpeleNbHO pa30aBICeHHOTO pacTBOpa, NpeAen OOHapyXKeHus,
[10Ka3aTellb YyBCTBUTEIBHOCTH).

6. OCOOEHHOCTH CUCTEMAaTHYECKOTO U APOOHOTO aHaIn3a.

7. IlpeumymiecTBa M HEIOCTATKU CYIb()UIHON, KUCIOTHO-OCHOBHOW M aMMHAyHO-(OC(aTHOW CHUCTEM
aHaJM3a KaTHOHOB.

8. OCHOBHBIC IIOJOKCHHS TCOpHUU BHGKTpOHHTHqCCKOﬁ aucconuanm, €€ 3HAa4YCHUC W IIPUMCHCHHUC B
Ka4yC€CTBCHHOM aHaJIU3C.

9. IlpuMmeHeHne 3aK0HA JEHCTBYIOLMX MAacC B aHAIMTUYECKON XUMUHU.
10. MneanbHbIe U peajbHbIE PACTBOPHI, YPABHEHUSI, X OMUCHIBAIOIIUE.

11
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11. OG11ast KOHIIEHTpAIUS ¥ AKTUBHOCTH MOHOB B PacTBOPE.
12. Nonnas cuia (MOHHAs KPETOCTh) pacTBOpA.
13. BausiHrie MOHHOW CHIIBI pacTBOpa Ha KOA(PPUIIUEHTH aKTUBHOCTH HOHOB.
14. IlpumeHeHne 3aKoHa TEUCTBYIONIMX MACC B aHAJTUTUYECKOM XUMUH.
15. Xumnueckoe paBHOBecue. KoHCTaHTa XMMHYECKOTO paBHOBeCHs (MCTUHHAS TEPMOJMHAMHYECKAs,
KOHIICHTPAI[MOHHAS ).
16. YcinoBHas KOHCTaHTa XMMHUYECKOTO PaBHOBECHSL.
17. TlpumeHeHHWE METOJOB KAueCTBEHHOTO aHaiW3a I pa3pabOTKU, HMCCICNOBAHUNW W DKCHEPTHU3BI
JIEKapCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO PACTUTENIBHOTO ChIPbsI U OMOJIOTMYECKUX OOBEKTOB.
18. CriocoObl BbIpa)keHUsI KOHILIEHTPAIMK PAaCTBOPOB: MOJISIpHAs KOHIIEHTpAIUs, MOJISIpHAs KOHIIEHTpAIUs
SKBHMBAJICHTa, TUTpP, TUTpUMETpHUeckuil Qakrop mnepecuéra (TUTP IO ONPEAEIIEMOMY BEILECTBY),
nonpaBoyHbIN KodhurueHT. [Ipumeps! pacuera.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe 1 M3yUUTE KOHCHEKT JIEKIUHI 110 pa3aey.
2. OxapakrepusyiTe UCTOPUUECKUIN MTyTh CTAHOBJICHUS AaHAIUTUYECKON XUMUHU KaK HayKu (HayKa APEBHHX,
AIXUMUSL, HATPOXUMHSL, STI0Xa (PIOTUCTOHA, HAYYHAs! XUMUSI, COBPEMEHHBIN TIEPHUONT).
3. TloxmroroBsrech K JaboparopHbIM paboTaMm «AHanW3 KaTuOHOB | rpynmbe», «AHanu3 katuoHoB Il
rpynns», «AHanu3 karnoHoB III rpynne», « Ananus cmecu katnoHos I-111 rpynmne, «AHanus karnoHos IV
TPYIIBI»: O3HAKOMBTECh C TEOPETUYECKMM MarepHajoM IO Teme JaboparopHoil paboTel, odopmute
nabopaTopHBIii xKypHaT (pabouyro TeTpaab), OTBETHTE Ha KOHTPOJIbHBIC BOIPOCHI.
4. Pemure 3a1a4u:

o PacTBOp cepHO# KHCITOTHI 00BbeMOM 20 MJT UIMEET IIOTHOCTH 1,08 I/MJI M1 MAacCOBYIO JTOJIFO KHUCIOTHI
11,6%. Onpenenute MOASIPHOCTb, MOISUIBHOCTh, TUTP U HOPMAJILHOCTB 3TOTO PacTBOPA.

o Haiinure paBHOBeCHBIE KOHIIEHTpauuu npoaykroB peakuuu C2HSOH + CH3COOH
®CH3COOC2H5+ H20, eciu C(C2H50H) = 2,2 mons/a, C(CH3COOH) = 0,33 monb/m, a
KOHIIEHTpAIIMOHHAsA KoHCTaHTa paBHOBecust KC = 4.

o Brruucnure aktuBHOCTS cynbhar-uonoB 0,005M pactBopa cynbhara HUHKA.

o Uemy paBHa koHUeHTpanus anerar-uoHa B 0,001 M pacTBope yKCYyCHOM KHUCIIOTBI, €CJIU CTENECHb
nucconuanuu pasHa 12,4%?

Tema 2. 'oMOreHHbIE M reTepOreHHbIe PABHOBECHS, JeKallie B 0CHOBE XMMHY€eCKOIo 1
(pM3MKO-XHMHYECKOI0 AHAJIN3A JIeKAPCTBEHHBIX CPEICTB, JIEKAPCTBEHHOI0 PACTUTEILHOIO CHIPbS U
onosnornuecknx 00bekToB (OIIK-1)

Jlexknus.
Jlexuus «I'eTeporeHHble paBHOBECUS»
I'ereporeHHsle paBHOBecUs B aHanuTH4eckod Xxumuu. CrnocoObl BBIPAKEHHS PaCTBOPUMOCTH
MajopacTBOPUMBIX  DJIEKTPOIUTOB. IIpomsBeneHne pacTBOPUMOCTH  MajOpacCTBOPUMOIO  CHIIBHOTO
ANIEKTPOJIUTA. YCIOBUE O0Opa3oBaHUS OCAJAKOB MAaJOPACTBOPHMBIX CHIIBHBIX 3JIEKTPOJIUTOB. JlpoOHOE
OCaXKJeHUE U ApoOHOE pacTBOpEHHE 0caaKkoB. IlepeBoa OHUX MaIOpaCTBOPUMBIX JIEKTPOIUTOB B APYTHE.
BiusiHue NMOCTOPOHHHX 3IIEKTPOJIUTOB HA PACTBOPHUMOCTH MAJIOPACTBOPUMBIX CHIIBHBIX JJIEKTPOJIUTOB
(BmusiHME 100aBOK  2JEKTPOJIMTAa € OJHOMMEHHBIM MOHOM, BIUSHHE [00aBOK IOCTOPOHHETO
(maaHddepeHTHOTO0) MEKTpoNInTa). BiusHue pa3nuyHbix (GakTOpoB HA MOJHOTY OCAXKICHUS OCAIKOB U UX
pacTBOpEHHE.
Jlexnus «KuCIIOTHO-OCHOBHBIE PaBHOBECHS: IIPOTOJIMTUYCCKNAE PABHOBECHS
IloHsATHE O TPOTOJUTUYECKOM TEOPUM KHUCIOT U OCHOBaHWH. IIporonmrhueckue paBHOBECUS B BOJE.
XapakTepucTUKa CHUJIbl CIAObIX KHCIOT W OCHOBaHMH. KOHCTAHTBI KHCIOTHOCTH, OCHOBHOCTH M UX
nokasarenu; pH pacTBOpPOB C1a0bIX KHCIIOT U CIa0BIX OCHOBAHUIA.
Jlexust «KUCIOTHO OCHOBHBIE PABHOBECHS: THIPONIN3; OypepHbIE paCTBOPHI»
I'mpponns. Koncranta wu creneHp Trujaponusa. Beuucnenune 3Hadenuii pH  pacTtBopoB  coued,
MOIBEPraOLINXCS TUAPONIU3Y (THIPOJIN3 aHWOHA C1a00W KHCIOTHI, THIPOJIN3 KAaTHOHA C1a00ro OCHOBAHMS,
THIPOJIN3 COJIM, COIEPIKaIel KaTHOH C1a00ro OCHOBAHMUS M aHUOH CJIA00M KUCIIOTHI).
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Bydepusie cucremst (pactBopsl). 3nauenus pH OydepHbIXx pacTBopoB: OydepHbIEe CHCTEMBI, COAEpIKAIIIe
cnabyro KHCJIOTY U e€ cojb, ciaboe ocHoBaHue U e€ conb. bydepnas émkocts. Mcnonb3oBanue OydepHbIX
CHCTEM B aHAJM3E.

.HGKI_[I/ISI «OKHUCIIUTEIIFHO-BOCCTAHOBUTECIIHLHBIC PaBHOBECHA»

OKHCIANTENBHO-BOCCTAHOBUTENbHBIE ~ CUCTEMBI.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  MOTEHLUAJBI
penokc-nap  (perOKC-MOTEHIMAbI, 3JIEKTPOAHBIE OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE IIOTEHIUAJIBI).
ITorennuman peaxkuuu (21eKTpOoABIKYILAS CWa  peakluu). Hampasnenue IIPOTEKAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENILHOW  peakuuu. BimsHue  pa3nuyHbiX  (AKTOPOB  HA  3HAYCHUS
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX IIOTCHIIMAJIOB 51 HaIIPaBJICHUE IIPOTEKaHUs

OKHUCIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ. FHY6I/IH8. MPOTCKAaHNA OKHUCIINUTCIBbHO-BOCCTAHOBUTCIILHBIX
peaKLII/Ifl. Hcnonbp30BaHne OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX peaKLII/Iﬁ B XUMHWYCCKOM aHaJIU3€C.

Jlexus «PaBHOBeCHS B KOMITJIEKCOOOPa30BaHUM

OOmiasi xapakTepUCTHKa KOMIUIEKCHBIX (KOOPIMHAIMOHHBIX) COEIMHEHUN MeTamioB. PaBHoBecus B
pacTBOpax KOMIUIEKCHBIX CcoOeAMHEHH. KOHCTaHThI YCTOMYMBOCTM H KOHCTAaHTBl HECTOMKOCTH
KOMITJIEKCHBIX COEIUHEHHI. YCIOBHbIE KOHCTaHTBhl YCTOWYMBOCTH KOMILUIEKCOB. BiHsHHE pa3IuyHbIX
(GakTOpoB Ha TMpOLECCHl KOMIUIEKCOOOpa3oBaHMsS B pacTBopax. THIBI KOMIUIEKCHBIX COEIWHEHH,
MPUMEHSIEMbIX B aHAJTUTHUECKOM xumun. [IpumMeHeHe KOMIIEKCHBIX COEMHEHHUI B XUMHUYECKOM aHaJIu3e.

JlaGopaTopHbie padoThbI.
JlaGoparopHas paboTa «AHaIN3 KaTHOHOB V TPYIIIBD)

Peakuuu katmona Ti4+ c: ruapokcHAaMH IIENOYHBIX METANIOB M aMMHAKOM; IMEPOKCHIOM BOJIOPO.A;
XPOMOTPONIOBOM KUCJIOTOM; 8-OKCUXUHOJIMHOM.

Peakunu katnoHa Zr4+ ¢: ruIpOKCHIaMU IIEJIOYHBIX METAJIJIOB U aMMHUAaKoM; apceHaso I11.

Peakiiun katnoHoB Sb4+ uSb5+ c: menouaMu 1 aMMHAKOM; METaJlJIaMH; CEPOBOIOPOAOM MU CyIb(puaaMU
IIEIOYHBIX MeTayuioB; 1-(2-mupuaunazo)-2-naproiaom (ITAH); pomamunom C (terpastunponamus); HBr
(JIIOMHHECLIEHTHAs. peakius); THOCYIb(aToM HATpHsl; METUIOBBIM (PHOJIETOBBIM. [ HIIpOIN3 coseit CypbMBl.
BoccranoBnenue karnona Sb4+ uSb5+ 10 Meramindeckoil CypbMBbl.

Peakumu xatmona Bi3+ c¢: memouamu; xmopumom onoBa (II); #iogmmom kamusi; 8-OKCHXWHOIUHOM;
JUTU30HOM; COJISIHOM KHUCJIOTON (JIIOMMHECLIEHTHas peakuus). [ maponus coneli BucMyTa.

Peakunu xarmona Mn2+ c: mienouamu; ammuakom; 1-(2-nupunuinaszo)-2-napronom (ITAH). Okucnenue
Mn2+ B Mn7+.

Peakium karmona Mg2+c: menoyamu; rtuapooprodocharom Hatpus (papmaxomenHas peakuus);
MarHe3oHoM I; XMHanM3apuHOM; 8-OKCUXUHOIMHOM. MUKPOKPHCTAIIOCKOIIMYECKAs! PEeaKLusl C XJIOPUIOM
aMMOHHUSI U TapaMH aMMHaKa.

Peaknmun  karmona Fe2+ c¢: rekcammanodeppatom  (III) kamusa (papmakoneiinas  peakius);
TUMETHUITIHOKCUMOM (peakTuB Yyraesa); mmienovyamu; CyiabduaoM amMMoHus ((apmakomneitHas peakiius);
TUIPOKCUIOM aMMOHHS; a-,a°-nunupuauioMm. Okucienue karnona Fe2+ B Fe3+.

Peakumu xatmona Fe3+ c¢: rekcammanodepparom (II) kamus; THOMAaHATOM aMMOHHS (Kajus)
(papmaxomeiinas peakius); HieI04aMH.

AHanu3 cMecu KaTHOHOB V IpYIIIbL.

KoHTponbHBIE BOIPOCHI:

1. IlpuBeauTe OOMIYIO XapaKTEPUCTUKY KATUOHOB V TPYIIIHI.

2. HazoBuTe rpymnmnoBoil peareHT KaTHOHOB V TPYyIIIbI.

3. Hanumnre ypaBHEHUE BaKHENIIEH KaYeCTBEHHON peakMy Ha HoH Mg2+.

4. CocTaBbTe CXeMy aHaju3a CMECH KaTUOHOB V TPYIIIIbI.

JlaGoparopHas pabota «AHanu3 kaTuoHOB VI rpynmsn

Peakun katnona Co2+ c: THOIIMAHATOM aMMOHHS (Kaius); HUTpAToM Kanus; 1-HuTpo3o-2-Hadronom (I);
teTpapoganoMmepkyparom (I1) ammorusT (MUKPOKPHUCTATIOCKOTIMYECKAS PEAKITHS).

Peakiuu katnona Ni2+ ¢: AMMETHITIIHOKCUMOM (peakTuB Uyraesa).

Peakniun karuona Cu2+ c: rexcarmanodepparom (I11) kanus; BOqHBIM pacTBOpOM aMMuaka (papmaxorneiinas
peakuusi);  terpapomaHomepkyparoM  (II)  amMMoHMS — (MUKpPOKpHUCTAJUIOCKONMYECKAas  PEaKLus);
IUATUITHOKapOaMUHATOM HATpHsl; AUTU30HOM; THOCYIb()ATOM HATPUSA; METAUTUYECKUMHU aJTIOMHHUEM,
KEJIE30M, LINHKOM.
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Peakiun katnona Cd2+ c: cepoBogOpoIOM MM CyNb(UAAMHU IIEIOYHBIX METAJUIOB; TU(PEHUIKApOa3UI0M;
JTUTU30HOM; THOMOUYEBUHOM.

Peakiun xarnona Hg2+ c: cepoBomopomoM WM cyiabpUAaMU MIETOYHBIX MeTaysioB ((hapMakoreitHas
peakuus); Homumom kanus (dapmakoneitHas peakuus); Hommmom wemu (I); mudenmnmkapOazumom;
JTUTU30HOM; THPOKCHIAMH ILEJIOYHBIX MeTauioB ((papmaxoneiinas peakuus). Boccranosnenne Hg2+ no
Hg+.

Amnanu3 cmecu KatuoHoB VI rpyrmrsbl.

Pacuetst «pH pacTBOpOB cosieil mpu B3aUMOAECHCTBUU C PACTBOPUTEIEMY.

KoHTposnbHBIE BONIPOCHI:

1. IIpuBenuTe 00IIYIO XapaKTEPUCTUKY KAaTUOHOB VI rpyrimel.

2. Ha3zoBurte rpynmnoBoii peareHT KaTuoHOB VI rpymnimsl.

3. Hanumure ypaBHEeHUE PEaKIUH, MTO3BOJISAIOIEH OTKPBITh HOHBI KaJIMUS B MPUCYTCTBUU KaTHOHOB Cu2+.
4. IlpuBeaure npumep papmaroneiHoi peakuu karnona Hg2+. Hanumunre ypaBHeHHE 3TOM peakiuy.

Jlabopatopnoe 3anstue. «Monnoe mpousBeaeHue Boasl. pH u pOH pacTBOpoB KucaoT M ocHOBaHui. pH
pPacTBOPOB COJICH MpU B3aUMOICUCTBUH C pacTBopuTeseM. Pacuer Benmuunabl pH OydepHBIX pacTBOPOBY

Pemenue 3anau Ha TeMy «KHCIOTHO-OCHOBHBIE pABHOBECHUS».

KoHTposbHBIE BONIPOCHI:

1. Uemy paBna Benmuunna pOH 0,0001M pactBopa HCI1?

2. Yemy pasHo 3HaueHue pH 0,01M pactBopa ykCycHOH KUCIOTHI, eciu a = 4,2%?

3. Kak usmenntcs pH pactBopa, comepskamero NaOH B konnerTpamuu 1x10-5 H, mpu npudasieHuu K 1 i
ero 0,001 monb ruapokcuaa HaTpusi?

4. Yemy paBHo 3HaueHue pH OydepHoro pactBopa, coctosmiero u3 0,1 M ammmaka u 0,2 M xjopuna
aMMOHUsA?

5. B 0,5 n pactBopa conepxutcs 4,1 r auerara Hatpusi. YUemy paBHO 3HaueHue pH U cteneHb rujpoinsa
conu?

JlabopatopHas paboTta «AHanu3 aHHOHOB | rpyTIIb

Peaxnus Oopar-aHroHa ¢: XxuHanu3apuHoM. OKpamuBaHue TNIAMEHH COISIMH OOpar-HoHa.
Peakiun kapOoHaT-aHHOHA C: KUCIIOTaMHM; XJIOPUIOM Oapus; HUTpATOM cepeodpa.

PeaKI_II/II/I CHUJIMKaT-aHHUOHaA C: pa36aBJIeHHI>IMI/I KHUCJIOTaMU; COJIAIMHU aMMOHUSA; XJIOPUIOM 6ap1/1;1.

Peaknun  ¢docdar-annona c¢: marHe3umandbHOM cMmechlo ((apMmakomeiiHass peakuus), MOJIHOICHOBOM
KHUIKOCTHIO ((hapMaKoIeiHas peaKIus); XJIOPUIOM Oapusi; HUTpaToM cepedpa (papmakoneiiHas peakims).

Peaknuun cynbdar-anvona c: xymopuaoM Oapus (dapmakomeitHas peakuus); XJIOPUAOM Oapusi B
npucytctBuu KMnO4; aurparom cepedpa.

Peaknuu cynbdut-anrona c: xjopugoM Oapus (dapmakoreiiHas peakius), HOIHONW Win OpOMHOM BOIOM
(bapmaxorieiiHast peakiys); MUHEPaJIbHBIMU KHUCJIOTaMU; HUTpaToM cepedpa. ObeciiBeunBaHue Kpacutenen
cynbhutamu. Boccranosnenne cynbdur-annona qo H2S.

Peaknun gropua-aHroHa ¢: XJIOPUIOM KalblKs; UPKOHUH-ATN3aPUHOBBIM JIAKOM.

Peakiuu Tnocynbhar-aHuoHA C: XJIOPUIOM Oapwusi; MUHEPaTbHBIMHU KUCTOTaMH ((hapMaKoIieiHast peaKIius);
HUTpaTOM cepebpa (hapmakoreiHas peaxims).

AHanu3 cMecHu aHMOHOB | rpynmsl.

KoHTposnbHBIE BOIIPOCHI:

1. HazoBuTe rpymnmnoBoii peareHT aHMOHOB | rpynimel.

2. [IpuBeauTe OOIIYIO XapaKTEPUCTHKY aHUOHOB | rpymibl.

3. [IpuBenuTe ypaBHeHHE (hapMaKOTICHHON PeaKIuu Cyab()UT-aHUOHA.
4. IlpuBeaure ypaBHeHUE (GpapMakonerHoi peakuuu pocdar-aHUOHA.
Jlaboparopnas pabora «AHanu3 aHnoHOB I rpymnmb

Peakiun cynbua-aHnoHa ¢: HUTpAToM cepedpa; pa30aBIeHHON CEPHOM WM COJSTHOM KUCIIOTOM; COJSIMH
KaJIMUsL.

Peaxium xyopua-aHuoHa c: HUTpAToM cepedpa; okcuaom maprania (IV).
Peakiun 6pomua-aHroHa ¢: HUTpaToM cepedpa (hapmakoneitHas peakiys); XJIOPHON BOJOM.



Peakiun flogun-annoHa c: HUTpaToM cepedpa (dapmakoneiHas peakiuusi); XJIOPHOM BONOW; HUTPUTOM
Kanmus (HaTpwus); KaTuoHamu Pb2+.

AHanu3 cmecu aHuoHoB 11 rpynmsbl.

Pacuersl no Teme « OKHCIUTENIBHO-BOCCTAHOBUTEIIBHOE PABHOBECUE.
KoHTposbHBIE BONIPOCHI:

1. HazoBuTe rpynmoBoi peareHT aHuoHOB Il rpymmbl.

2. [IpuBeauTe OOIIYIO XapaKTEPUCTUKY aHUOHOB I Trpymmbl.

3. [IpuBenuTe ypaBHeHHE hapMaKOTICMHON PeaKIMK HOAHI-aHUOHA.
JlaGoparopnas pabora «AHanu3 annoHoB III rpynmeny

Peaknun wuTpar-annona c: cynbdarom xene3a (II); meramnmmueckuMm amOMUHHEM; JU(PEHUIAMUHOM;
HUATPOHOM (MUKPOKPHUCTAIIIOCKOTTMYECKAS PEAKITHS).

Peakiun HUTpUT-aHWOHA C: HOAUAOM Kajdus B pa30aBICHHOM COJISTHON (CEPHOM WM YKCYCHOW) KHCIIOTE;
MepMaHraHaTOM KaJusi; OEH3UINHOM U 8-OKCUXUHOJIMHOM.

Peakun amnerar-aHroHa C: TBEpABIMH THAPOCYTHUTOM Kaius uiau Harpus, xjiopugoMm xene3a (III)
(bapmaxorieiiHasi peakius); STaHOJIOM B MPUCYTCTBUM KOHIEHTpupoBaHHON H2SO4; cepHoOil KUCIOTOM
(bapmaxorieiinast peaxius).

AHanu3 cmecu aHuoHoB I rpymnmer.

Pacuetsr mo Teme «KomrekcooOpazoBaHue.

KoHTposnbHBIE BOIPOCHI:

1. [IpuBenuTe 00IIYIO XapaKTepUCTUKY aHUOHOB II1 rpymmbI.

2. [IpuBeaure ypaBHEeHHE (papMaKOIEHHON PEaKIUU alleTaT-aHUOHA.

3. C nomoib. KakOW peakiMyd MOXHO OTJIMYUTh HUTPAT-aHHUOHBI OT HUTPUT-aHUOHOB? I[IpuBenure
YpaBHEHHE COOTBETCTBYIOILIEH PEaKIIUH.

JlaGoparTopHasi padora «AHaau3 cmecu aHUOHOB [-IIIrpynnbn)

AHanu3 cmecu aHuoHOB [-1IIrpynmsr.

KoHTponbHBIE BOIPOCHI:

1. CoctaBbTe OJIOK-CXEMY MCCIIEI0BAaHMS pacTBOpa Ha MPUCYTCTBUE AHUOHOB.

2. CocraBpre cxeMy xona ananuza cmecu: Cl-, CO32-, NO2-.

3. CocraBbTe cxemy xona ananuza cmecu: Si032-, -, NO3-.

JlaGopatopHast paboTa « AHaIN3 CyXOM COH»

AHanu3 npeIoKEHHOM CyXOl COMIM Ha COZlep KaHNE B HEM KaTHOHOB U aHUOHOB.
KoHTponbHbIE BOTPOCHI:

1. Ilpemnoxure cxemy anamm3a cmecu pactBopoB: NH4NO3, FeCl3 u NiCl2. 3anummre cxemsl
MPOTEKAIOIINX PEAKIUH C yKa3aHHEM UX aHAIUTHUECKUX (P (PEKTOB.

2. Ilpennoxure cxemy ananuza cmecu pactBopoB: NaBr, CaSO4 u (CH3COO)2Cu. 3anumure cxembl
MPOTEKAIOIINX PEAKIUH C yKa3aHHEM UX aHAIUTHUECKUX (P (PEKTOB.

KOJ’IJ’IOKBIflyM H pelIeHue 3aaa4v 1mo Teme2 «I'OMOreHHbIe B reTeporecHHbi¢ paBHOBECHUS, JECKAIIUEC B
OCHOB¢ XMMHYECKOI0 H (1)I/I3I/IKO-XI/IMI/I‘IGCKOFO aHa/IM3a JICKAPCTBCHHBLIX CPEACTB, JEKAPCTBCHHOI0
PACTHTECJIBHOIO CHIPhA H OHOJIOrHYEeCKHX 00bEKTOBY.

1. IloHsiTHE O MPOTOIUTUYECKOW TEOPUU KUCTOT U OCHOBaHUM. [IpoTonuTrieckue paBHOBECHS B BOJIE.

2. XapaKTepUCTHKA CHUJIBI CJIA0BIX KUCIOT W OCHOBaHUH. KOHCTaHTHI KHCIOTHOCTH, OCHOBHOCTH M HUX
MOKa3aTeu.

3. pH pacTBOpOB cnabbIX KUCIOT U CIA0BIX OCHOBAaHUH.
4. I'maponu3. KoHCTaHTa M CTENEHb THIPOJIN3a.

5. Beruucnenue 3HaueHuil pH pacTBOpoB coseid, MoABEprarouxcs THAPOIn3y (THAPOIN3 aHHOHA cIaoii
KHUCJIOTBI, THUIPONIU3 KaTHOHa CJIab0ro OCHOBAaHHMSA, THJIPOJIU3 COJIM, COAEpKaIleld KaTHOH Ci1aboro
OCHOBAHHUS U aHUOH CJIA00N KUCIIOTHI).

6. Bydepubie cuctemsl (pactBopsl). 3HaueHue pH OydepHbIX pacTBOpoB: OyepHbIe CHCTEMBI, COAEPIKAIINE
cnalbyro KHCIIOTY U €€ COJIb, CIaboe OCHOBAHUE U €€ COJIb.
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7. Bydepnas émkocts. Mcnonp3oBanue OypepHBIX CUCTEM B XMMUYECKOM U (PU3MKO-XMMHYECKOM aHAIIN3e
JICKApCTBEHHBIX CPE/ICTB, JIEKAPCTBEHHOTO PACTUTENILHOTO CHIPbs U OMOJIOTHYECKUX OOBEKTOB.
8. OKHCAUTENBPHO — BOCCTAHOBUTEIbHBIE OTEHIIMANBI PEJOKC - Nap (PEIOKC- MOTEHLUANbI, JIEKTPOAHbIE
OKHCJIUTEIBHO — BOCCTAHOBHUTENBHBIE MOTEeHUHUAsb!). [loTeHnMan peakiuu (ANIEKTPOABMKYLIAs CHJIa
peaKIum).
9. HanpaBieHue npoTeKaHusi OKUCIUTEIBLHO — BOCCTAHOBUTEIBHOW PEAKIIUH.
10. BriusiHue pa3nuyHbIX (aKTOPOB HAa 3HAYEHUS] OKUCIUTEIBHO — BOCCTAHOBUTENIBHBIX MTOTEHIIAIIOB.
11. I'myOuHa mpoTeKaHUsI OKUCIUTEIHHO — BOCCTAHOBUTEIBHBIX PEAKITHMA.
12. Micnonb30BaHNE OKHCIUTEIHHO —BOCCTAHOBUTENIBHBIX PEAKIUil B XUMHUYECKOM M (PU3UKO-XUMHUYECKOM
aHaJn3e JIEKAPCTBEHHBIX CPEICTB, JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhSI U OMOIOTHYECKUX OOBEKTOB.
13. PaBHOBECHS B pacTBOpax KOMIUIEKCHBIX COeIMHEHNH. KOHCTaHThI yCTOWYMBOCTH U HECTOMKOCTH.
14. Tumel KOMIUIEKCHBIX COCIUHEHHUM, TPUMEHAEMBIX B KAYECTBEHHOM aHAJIN3E.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. CocraBbTe 1 M3yUUTE KOHCHEKT JIEKIUHI 110 pa3aey.
2. IloaroToBbTech K Ja0OpaTopHbIM paboTaM «AHAIU3 KaTMOHOB V TPyHNbD», «AHANIU3 KaTHOHOB VI
rpynns», «AHanu3 aHnoHoB | rpynmne, «AHanu3 aHuoHoB I rpynmne», «AHanu3 anuoHoB III rpynmen.
«Anamu3 cmecu aHuoHoB [-III rpynnel», «AHaaM3 CyXod COJIM»: O3HAKOMBTECH C TEOPETUYECKHUM
MarepuajoM IO TeMme J1abopaTopHOil paboThl, odopmuTe TabOpaTOpHBIA KypHad (pabouyio TeTpaisb),
OTBETHTE Ha KOHTPOJIbHBIE BOIIPOCHI.
3. Pemure 3anaun:

o Paccuuraiite pH 0,1 M pactBopa arerara HaTpus.

o Paccunraiite pH 6ydepnoro pactBopa, cocrosimero u3 0,10 M ykcycHo#t kucnotsl u 0,10 M anerara
HaTpusl.

o Paccuuraiire pH 0,10 M pacTBOpa yKCyCHOMN KHCIIOTBI.

o Paccuuraiite npousBeneHrne pacTBOPUMOCTH XJIOpUAa cepedpa, eclii MOJISipHasi KOHIIEHTPAIUS €To
HACBIIIIEHHOTO BOJHOTO pacTBopa paBHa 1,33-10—5 Monb/i.

Tema 3. UHCTpyMeHTAJIbHBIC METO/IbI HCCJICJOBAHUS B KAYeCTBEHHOM aHAJIM3e U UX IPMMEHeHHe
AJIs1 pa3padoTKH, MCCIeI0BAHNI M IKCIIEPTH3bI JIEKAPCTBEHHBIX CPECTB, JJEKAPCTBEHHOI0
PACTUTEJBHOIO CHIPbs U Onosiornyeckux o0bexkToB (ITK-4)
Jlexknus.
.HGKI_[I/I}I «MGTOIII:I Pa3saAcCICHHUA U KOHICHTPHUPOBAHUS BCUICCTB B aHATUTHYECKOM XUMUM))

Hexotopeie  ocHOBHBIE moHATHS  (pa3feiieHWe, KOHIICHTpHpoBaHue, Kodpduiuent  (dakxrop)
KOHIeHTpupoBaHus). Kiaccupukanuss METo0B pa3/ielicHuss U KOHIEHTPUPOBAHHS (METOABI MCIAapCHUS,
O30JICHUE, OCAXKICHUE, COOCAXKICHHWE, KPUCTAJUIM3AlUs, OKCTPAKIMWs, W30HpareiabHas axcoponus,
AMEKTPOXUMHUYECKHUE U XPOMATOrpaPUICCKUE METO/IBI).

[IpumeHeHne SKCTpakiMyM B aHaduTU4YeCKOoW Xumuu. [IpuHIMO MeTtoaa >KUAKOCTHOM SKCTPAKIIHH.
HekoTopple OCHOBHBIE TOHATHS KUAKOCTHOM HKCTPAKLIMM: OSKCTPAreHT, SKCTPAKLIMOHHBIM pEarcHT,
9KCTPAKT, PEIKCTPAKIIUS, PEIKCTPATEHT, PEIKCTPAKT. DKCTPAKIIMOHHOE PABHOBECHE. 3aKOH pacIpeieseHUs
Hepncra-IllunoBa. Koncranta pacmpenenenus. Kosddumuent pacnpenenenus. CTeneHb H3BICUCHUS.
daxTop pasaeneHus IBYX BEHIECTB. YCIOBHS pas[esieHUs IBYX BEIIECTB. BiusHue pa3audHbIX (PaKTOpoB
Ha TPOIECChI IKCTPAKINK: 00bEMA SKCTpAreHTa, uncia skeTpakuuii, pH cpensi.

Krnaccudukanust 3KCTpaKIIMOHHBIX CHCTEM, UCIOIB3yeMbIX B XMMHUYECKOM aHajn3e: HEMOHU3HPOBAHHBIE
coeIMHEHUS (MOJIEKYJIIPHbIE BELIECTBA, XEJATHBIE COCAMHEHHS, KOMIUIEKCHl METaJIJIOB CO CMENIaHHOM
KOOPAMHALIMOHHOW C(epoil, BKIIOUalOMeld HEOpPraHWMYeCKU JUraHa M HEUTPaJbHBINH SKCTPAaKLMOHHBIN
peareHT) M HMOHHBIE accolMaThl (METAICOAEPKAIIUE KUCIOTHl U UX COJH, MHUHEPAJIbHBIE KHCIIOTHI,
KOOPAMHAIMOHHO-HECOIbBATUPOBAHHBIE HOHHBIE ACCOIMAThl, T'€TEPOIOIUCOCIUHEHUS, IKCTPArupyemMbie
KHUCJIOPOACOJAEPKAIIMMH PACTBOPUTEIISIMU, IPOYNE NOHHBIE aCCOILIUATHI).

Hcnonp3oBaHue MPOILIECCOB AKCTPAKIMH B (papMaIieBTHUECKOM aHaIH3E.

Jlextus «Xpomarorpadudeckrue METobl B KaUeCTBEHHOM aHain3e. [I[puMeHeHne opraHmuecKiX peareHToB
B QHAJIMTUYECKON XUMUW
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Xpomarorpadusi, cymHocTs Meroma. Kiaccudpukamms xpomarorpauyecKux METOJOB aHaiu3a: I10
MEXaHU3MY pa3/IeNIeHHsI BEIECTB, IO arperaTHOMY COCTOSTHHIO (pa3, o TEXHUKE IKCIIEPUMEHTA, 110 CIIOCO0y
OTHOCHTEIJILHOTO TiepeMenieHus (as.

Ancopouunonnas xpomarorpadus. Tonkocnmoinas xpomarorpadus (TCX). Cymuocts Metoma TCX.
KoaddunmeHnT mNOABMKHOCTH, OTHOCHUTEIBHBIH KOI(PGOUIUEHT TOABUKHOCTH, CTENEHb (KpUTEpHil)
pasneneHus, koapduimeHT pa3aenenus. Marepuanbl 1 pacCTBOPUTENH, MpuMeHsiembie B MmeToae TCX.

PacnpenenurensHas xpomarorpadus. bymaknas xpomatorpadus (xpomarorpadust Ha 6ymare). OcanouHast
xpomarorpadus. I[loHsTHe 0 CUTOBOI (IKCKIIIO3MOHHON) XpomaTorpaduu. I enb-xpomatorpadusi.

Opranu4eckue peareHThl B aHATUTHYECKON XUMHUU. Peakiiny, oCHOBaHHBIE Ha 00pa30BaHUM KOMIUIEKCHBIX
coeanHeHU MerawoB. Peaknum 0e3 ydyacTHs KOMIUIEKCHBIX COCIMHEHHMHA METaJIoB: 0Opa3oBaHHE
OKpAIlIEHHBIX COCIUHEHHUH C OTKPHIBAEMBIMHU BELIECTBAMHU; OOpa30BaHHE OPTraHUYECKHUX COCIUHEHMH,
o0NaIaoImMXx CcrnenupuuIecKUMU CBOMCTBaMHU; HCIOJb30BAaHHE OPraHMYECKHX COCIMHEHMH B KaueCTBE
MHJUKATOPOB B TUTPUMETPUUYECKUX METOaX KOJIUYECTBEHHOIO aHAIN3a.

JlabopaTropHbie padoThbI.
Jlabopatopnas pabota «KadecTBEHHBIN aHAIN3 aMUHOKHCIIOT METOJIOM TOHKOCJIOMHON XpomaTorpadguu
(TCX)»
[TonroroBka xpomMaTorpapu4eckou MmiacTUHEHI.
[ToaroroBka xpoMarorpaguueckoi KaMmephl.
Hanecenue aHanm3npyeMbIX BEIIECTB.
OnroupoBaHueE.
OO6HapyxeHue XxpoMarorpaduuecKux 30H.
O6pabotka xpomarorpamMmmsl. Pacuet ko3 durninentos pacnpenenenus Rf/
KoHTponbHBIE BOTPOCHI:
1. KaxoBel npeumymiectsa TCX?
2. Kak npentudunmposath nsTHA OpraHUYecKuX coeauHeHui B meroae TCX?
3. Kaxk ompenenstor Rf B metone TCX?

4. Ot yero 3aBucUT BenuunHa Rf u kakue ycinoBusi Hy’)KHO MOJAEPKUBATh MOCTOSIHHBIMU MIPH MTPOBEICHUH
3KcepuMeHTa?

5. KakoBbl 0671aCTH IpUMEHEHUS, JOCTOMHCTBA U HEAOCTATKH TOHKOCIOWHOM XpoMaTorpaduun’?

JlaGoparopHoe 3ansTHe. «Pa3nereHne M KOHIIGHTPUPOBAHUE BEIIECTB B AHAJIUTHUYECKOW XUMHH.
IIpuMeHeHrne OpraHUYeCKUX PearcHTOB B AHAJIMTUYECKOU XUMUN»

Knaccudukarus MeTooB pa3aesieHusl U KOHIEHTPUPOBAHHUS.

Knaccn@nxaunﬂ OKCTPAKIIMOHHBIX CHUCTEM, HUCIIOJIB3YEMbIX B XMMHYCCKOM aHAJIM3€: HCUOHHU3WPOBAHHLIC
COCOAUMHCHNA U HOHHBIC aCCOLMATHI.

[TpuHIIMTT MeTOAA )KUAKOCTHOM SKCTPAKIUH.

KoHTposnbHBIE BOIIPOCHI:

1. OxapakTepusyiTe METOJbI UCTIAPEHUSI, O30JICHHS], OCAXKICHUS, COOCAKICHUS.

2. OxapakTepu3yiTe METOAbl KPUCTAIUIN3AIUH, SKCTPAKIIUHU, H30UpATETLHOU aCOPOIIHH.

3. OxapakTepu3yiTe 3JIeKTPOXUMUYECKHUE METO/IbI, IPUMEHSIEMbIE B KAUECTBEHHOM aHAJIU3E.

4. TlpuBenute HpHUMEpHl HCIOIB30BAHUE MPOIECCOB AHKCTPAKUIUHM sl pa3pabOTKH, HCCIENOBAHUN U
HKCTIEPTU3HI JIEKAPCTBEHHBIX CPEICTB, JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS U OMOJIOTHYECKIX OOBEKTOB.

JlaGoparopnoe 3anstHe. KomnokBuym mno Tteme 3 «MHCTpyMeHTalbHBIE METOABI MHCCIEIOBAHUS B
KaueCTBCHHOM aHAJHM3eH MX IMPUMEHEHHE I Pa3pabOTKH, MCCIEJOBAHUN M SKCIEPTU3bI JEKAPCTBEHHBIX
CPEACTB, JIEKAPCTBEHHOT'O PACTUTENILHOTO CHIPhSI U OMOIOTHYECKUX OOBEKTOBY.

1. O6nacTh NpUMEHEHNE OPraHUYECKUX PEAreHTOB B KAYECTBEHHOM XMMHUYECKOM aHaJIM3E.
2. Peakiun, OCHOBaHHbIE HAa 00pa30BaHUU KOMIUIEKCHBIX COCTUHEHUN METaJIOB.

3. BaxkHeilmme opraHnu4ecKre peareHThl, MPUMEHSIEMbIE B KAYECTBEHHOM aHAJIN3E.

4. MCTOIILI KOHICHTPUPOBAaHUA U pa3CJICHUA BCUICCTB B aHaJIUTUYECKON XUMHHU.

5. IlpuHuMNI MEeTOAA KUJKOCTHON SKCTPAKIIMH.

6. HexoTopbsle OCHOBHBIE MOHATHS MXUAKOCTHOM AKCTPAKIMM: SKCTPATr€HT, SKCTPAKLMOHHBIM pEareHT,
JKCTPAKT, PEIKCTPAKIINSA, PEIKCTPArEHT, PEIKCTPAKT.

17



18
7. DKCTpakIMOHHOE paBHOBecue. 3akoH pacupeneneHus HepHera - IlunoBa. Koncranta pacnpenenenus.
Koa¢ppunment pacnpenenenus. Crenenb u3piedeHus. DaxTop pasfeieHHs [BYX BEIIECTB. YCIOBHUS
pa3zaeneHus AByX BEILECTB.

8. [IpuMeHeHne SKCTPaKIMU B AHATUTUYECKOW XUMHUH.

9. Ucnionp3oBaHKE MPOIIECCOB SKCTPAKIIMU B (hapMaIleBTUUECKOM aHAU3e.
10. Tonkocnoinas xpomarorpadus (TCX) B kaueCTBEHHOM aHAIIH3E.

11. Xpomarorpamma B TCX u ee napaMeTpsl.

12. IIpuMeHEeHHe WHCTPYMEHTAIBHBIX METOJIOB MCCIICJIOBAHUS B KaUeCTBEHHOM aHAJIM3e MPHU pa3paboTKe,
WCCIICIOBAHMA M OJKCIIEPTH3E JICKAPCTBEHHBIX CPEICTB, JIGKAPCTBEHHOTO PACTHTEIBHOTO CHIPbS H
OHMOJIOrNYECKNX OOBEKTOB.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. CocraBbTe 1 M3yYNUTE KOHCHEKT JIEKIUHI 10 pa3aey.

2. IlonroroBsrech K 1abopaTopHOil paboTe «KauecTBEHHBIN aHATN3 aMUHOKUCIIOT METOJIOM TOHKOCIOWHON
xpomarorpadguu (TCX)»: 03HaKOMBTECHh C TEOPETHMYECKUM MaTepHaOM IO TeMe JIabopaTopHOil palboThI,
oopmuTe 1aboparopHbIii xypHaI (pabouyio TeTpajib), OTBETHTE HA KOHTPOJIbHBIE BOTIPOCHI.

3. OTBeThTE HA BOMPOCHI:

o C xakoit LECJIBIO MPUMCHAIOT MCTOAbI Pa3ACJICHUA 1 KOHICHTPUPOBAHUA BeH_IGCTB?
o Kaxue MeTonpl HCIIONB3YIOTCS AJIs pa3/ieieHHs] MAKPOKOMIIOHEHTOB M KOHIIEHTPUPOBAHUS
MHUKPOKOMIIOHEHTOB?

o Kakoii BenmmunHoOM XapaktepusyeTcs 3h(HEKTUBHOCTD U3BJICUEHHUS BEIIECTBA M3 OJTHOM (a3bl B
JIPYTYIO U Kak onpezaensercs?

Ha gyem ocHOBaHO pa3zneneHue BEIeCTB METOIOM ocaxkieHus1? Kakue BenecTBa uCoib3yloTcs B
KadyeCcTBE ocaguTesici?

o MOXHO 71 HCTIOJIB30BaTh METOJT OCAXK/ICHUS JJIs1 KOHLIEHTPUPOBAHHUS MAKPOKOMITOHEHTOB,
MHUKPOKOMIOHEHTOB? OTBET MOSICHUTE.

o Texnuka BbIMOMHEHUS TOHKOCIONHHOM Xpomarorpaduu (TCX).

[Tpuseaure npumepsl npuMeHeHus metona TCX npu pa3paboTke, UCCIETOBAHUU U HKCIIEPTH3E
JIEKapCTBEHHBIX CPENICTB, JICKAPCTBEHHOTO PACTUTEIHHOTO ChIPbs U OMOJIOTMYECKUX 00OBEKTOB.

Tema 4. KonmuuecTBeHHbI aHam3. [ paBuMeTpuyecknii aHaIM3 Npu pa3padoTke, UCCJIEI0BAHNH U
JKCIEPTH3e JIEKAPCTBEHHBIX CPEACTB, JEKAPCTBEHHOI0 PACTUTEIBHOIO CHIPbS U OMOJTOTHYeCKHX
00beKTOB H MOHUTOPUHIE Ka4yecTBA, 3PPeKTUBHOCTU U 0€30MACHOCTH JIEKAPCTBEHHBIX CPEIACTB U

JIEKAPCTBEHHOI0 PacTUTEIbHOIO0 chipbs (OIIK-1)
Jlekumus.
Jlexuust «OCHOBHBIE MOHATHS KOJIMYECTBEHHOTO aHanu3a. Cratuctuueckast 00paboTka pe3yIbTaToB»

KonmuuectBennpiii  ananm3. Kiaccudukanus MeETONOB  KOJIMYECTBEHHOTO aHamW3a (XUMHUYECKUE,
¢usuko-xumMuueckue, Qusnueckue, Ouonormueckue). TpeOoBaHus, NpenbsABIIEMbIE K pPEaKLUsIM B
KOJTMYECTBCHHOM aHaln3e. PoJb 1 3HaYeHHE KOMMYECTBEHHOTO aHaIn3a B (papmarium.

Hctounnku ommOOK KonuyecTBeHHOro aHamuza. Knaccudukaius ommOOK KOJIMYECTBEHHOTO aHalu3a
(cucremarnueckasi ommOKa, CIydaifHpIe OIIUOKH ).

Cucremaruueckas omuOKa, NPOLEHTHAs CcUcCTeMarhdyeckas omuOka (OTHOCHTENIbHAs BEIUYMHA
CHUCTEMaTH4YeCKOW omuOkn). ICTOUHUKN CHCTEMAaTHYECKUX OMMOOK (METOIUYECKHE, MHCTPYMEHTAIbHEIE,
uHAuBUAYyanbHble). OlleHKa NpPaBUIBHOCTH PE3yJbTaToOB KOJUYECTBEHHOIO aHanu3a (MCIONb30BaHUE
CTaHJapTHBIX O00Pa3lOB, aHAJIU3 UCCIEAYEeMOro oObeKTa APYTMMHU METOJAaMH, METOA J00aBOK MM METOJ]
YIIBOCHUS ).

Cnyuaiinple ommOku. HekoTopble MOHATHS MaTeMaTHYECKOW CTAaTUCTUKA M HUX HCIOJIb30BAaHUE B
KOJTMYEeCTBEHHOM aHanu3e. CiyuaiiHas BeNWYMHA, BapuaHTa, TE€HEpalibHas COBOKYMHOCTb, BBIOOpKa
(BIOOpOYHAsI COBOKYITHOCTH), pacnpeneiacHue CThroaeHTa.
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Craructuueckass o0OpabOTKa ¥ TIPEACTABICHUE PE3yJbTaTOB KOJIMYECTBEHHOTO aHamu3a. Pacuér
METPOJIOTHUECKUX TapamMeTpoB. ONTUMaibHbIE O0O0BEM BBIOOPKH, CpeaHee 3HAYEHHE OIpeensieMon
BEJIMYMHBI (CpeaHee), OTKIOHEHHE, AUCTIEPCHs], TUCTIEPCHsI CPEeTHEro, CTaHIApTHOE OTKIOHEHHUE (CpeaHee
KBaJpaTUYHOE OTKJIOHEHHWE), CTaHAApTHOE OTKJIOHEHHME CPEIHEro, OTHOCHUTEIBHOE CTaHAAPTHOE
OTKJIOHEHHME, JIOBEPUTEIbHBIM HMHTEpPBald  (JOBEPUTENBHBIM HHTEPBAJ]  CPEAHEr0), MOJyIIMPHUHA
JIOBEPUTEIILHOTO MHTEpPBajia, JOBEPHUTEIbHAs BEPOSTHOCTH, KOA(PPHUIMEHT HOPMHUPOBAHHBIX OTKIOHEHHUN
(ko3 Puument CTpiofeHTa), OTHOCUTENbHAS (IIPOLICHTHAs) OMIMOKa CpefHero pesyibrara. VckiroueHue
rpyOBIX TPOMAxXOB.

[Ipencrapienue pe3yabTaToB KOJIMYECTBEHHOTO aHAJIH3a.
[Tpumeps! cTaTucTUYECKO 00pabOTKH PE3yJIBbTAaTOB B (hapMaIleBTHUECKOM aHAJU3E.
Jlexuus «I'paBUMETpUYECKUM aHAIIU3

OCHOBHBIE TOHATHS TPABUMETPHUECKOTO aHanmn3a. Kiraccudukamnms MEeTo0B TPaBUMETPHUUECKOTO aHAIH3a
(MeTom oOCaXIeHHs, METOI OTIOHKH, METON BBIJCIICHHs, TEpMOTpaBUMETPUYECKH aHaim3). Meton
ocaxxaeHusi. OCHOBHBIE 3Tambl TpaBUMETpUUECKOro ompeneneHus. Ocaxmaemas W TpaBUMETpUYCCKast
(BecoBast) Gopmbl; TpeOOBaHHS, MPEABABIsEMble K ATUM ¢dopMaM. TpeOoBaHUsA, TPEHBABIIEMbIC K
OCaJUTEII0, TIPOMBIBHOM XUAKOCTH. [loHSATHE O mpHpoae oOpa3oBaHUS OCAIKOB. YCIOBHUS OOpa30BaHUS
KPUCTAJUIMIECKUX ¥ aMOP(MHBIX 0cankoB. [IpuMepsl TpaBUMETPHUECKUAX OTPEICTICHAN.

JlaboparopHbie padoThbI.
JlaboparopHoe 3ansTHE. «OIleHKa TOCTOBEPHOCTH PE3YIbTATOB KOJTUYECTBEHHOTI'O aHAIN3a»
PacueTsl B craTucTH4ecKoil 00paboTke pe3yabTaToB KOJIMYECTBEHHOTO aHAIN3a.
KoHTponbHbIE BOTPOCHI:
1. IlpuBeauTe KIacCUPHUKAIMIO MOTPEUTHOCTEH KOJTMUECTBEHHOTO aHAIN3A.
2. Ilepeuncnute UCTOYHUKU CUCTEMATHIECKUX OIIHUOOK.
3. Yto takoe ko3 duruent pacnpeneneuus CreioneHTa?
4. Kak mpeACTaBIAIOT Pe3yJIbTaThl KOJIMYECTBEHHOTO aHaIu3a?

5. Ilpu tutpoBanuu 0,1285 M craHgapTHOro pacTBOpa CEPHON KHUCIOTHI PACTBOPOM T'MJIPOKCHIA HATpuUs
MONYYMIIM 3HAYCHHUST KOHIIGHTpaluu KUcioThl, monw/n: 0,1274; 0,1278; 0,1280; 0,1275. Omnpenenure
OTHOCHUTEJIbHYIO OIINOKY U3MEPEHHS.

JlaGoparopHas pabota «OmnpeneneHue BIa)XKHOCTH JIEKAPCTBEHHOTO PACTUTEIBHOTO ChIPhS»

Texnuka O6e3omacHOCTH PabOTHI B JIAOOPATOPHH aHATUTHYECKONH XUMUH.

ITpaBuna paboThl 1 METOMKA B3BEIINBAaHM 00pa3L0B HA AHAJTUTUYECKUX Becax.

B3sTie TOUHOI HaBECKU JIEKAPCTBEHHOI'O PACTUTENIBHOIO ChIPbsl HA aHAIUTUYECKHUX BECAX.
OmnpeneneHne conepKaHusi TUTPOCKONNYECKOM BOJIbI B HABECKE JIEKAPCTBEHHOIO PACTUTEIBHOIO ChIPBS.
KoHTposbHBIE BONIPOCHI:

1. UTo moHMMAIOT TOJT BIAXKHOCTHIO UCCIIeayeMOoro oopasia?

2. Kak roTOBST OIOKC JUIS OTIPENIEICHNUS BIAYKHOCTH JICKAPCTBEHHOTO PACTUTEIBHOTO ChIPhsi?

3. HazoBuTte ycioBue MpeKpamieHus TEpPMUIECKO 00pabOTKH MCCIIeAyeMOro o0pasiia Mpu ONpeeIeHuN
€ro BIaKHOCTH.

Jlabopatopuoe 3anstme. KommokBuym wu pemeHue 3amad mo TemMe 4 «KonudecTBEHHBINM aHaM3.
I'paBuMeTpuyeckuii aHanu3 mHpu pa3paboTKe, HCCIENOBAaHHUM M OSKCIEPTHU3E JIEKAPCTBEHHBIX CPEICTB,
JIEKapCTBEHHOT'O PACTUTENILHOTO ChIPbs U OMOIOTHYECKIX 00BEKTOBY.

. Kimaccudukarus METOI0B KOTMYECTBEHHOTO aHAIN3A.

. TpeGoBaHus1, MpebsIBIIEMBIC K PEAKIUSM B KOJIMIECTBEHHOM aHaJIH3e.
. 3HaYeHHME KOTMYECTBEHHOTO aHaln3a B (hapMaIluu.

. ICTOYHHKY CHCTEMaTHYECKUX OIIUOOK.

. OnieHKa NpaBUILHOCTH PE3YIBTATOB KOIMYECTBEHHOTO aHAIN3A.

. CityqaitHbie OmmOKH.
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. CiiyuyaiiHasi BeNWYHMHA, BapHaHTa, TeHEepaibHas COBOKYIMHOCTh, BEIOOpKA (BHIOOPOYHAS COBOKYIHOCTH),
pacnpeznenenue CTpIOnEHTA.

8. Craructuyeckasi 00paboTKa U MpeCTaBICHUE PE3YIbTaTOB KOJMUECTBEHHOTO aHAIN3A.



9. OnTuManbHbI 00BEM BBIOOPKH, CpeiHEe 3HAYCHHE ONpENesieMOil BeMUUMHBI (CpeaHee), OTKIOHEHNE,
JUCTIEpPCHs, TUCIIEPCUSl CPEOHEro, CTAaHJApPTHOE OTKJIOHEHHE (CpeAaHee KBaJApaTUYHOE OTKJIOHEHHE),
CTaHJAPTHOE OTKJIOHEHHE CPEIHET0, OTHOCUTEIBHOE CTAaHAAPTHOE OTKIOHEHHE.
10. loBepuTenbHBIH WHTEpBal (JIOBEPUTEIBHBIM HHTEPBAJI CPEAHETO0), IMOIYIIUPHUHA JIOBEPUTEIHLHOTO
MHTEpBala, T0BEpUTEIbHASI BEPOSITHOCTb.
11. Kosddumuent HOpMUpPOBAHHBIX OTKIOHEHHH (KodddumumenTt CTelofeHTa), OTHOCUTEIbHAs
(mporieHTHas) omMOKa CPEIHETO pe3yibTara.
12. UckiroueHue rpyobIx IpOMaxoB.
13. [IpencraBienue pe3ylbTaTOB KOJIMUYECTBEHHOTO aHAJIN3A.
14. Knaccudukarus METOI0B TPaBUMETPUIECKOTO aHAJN3A.
15. Meton ocaxxaeHus.
16. DTanel rpaBUMETPUYECKOTO OMIPEICIICHHUS.
17. TpeboBanus, NpeaAbABIsIEMbIE K OCRXIaeMOI U TpaBUMETPUUECKON (BeCOBOI) opme.
18. TpeboBaHus, IPEIBABISIEMBIE K OCATUTEIIO, TPOMBIBHOM JKHIKOCTH.
19. IIpupoaa oOpa3oBaHUs OCAIKOB.
20. YcnoBust 00pa3oBaHusl KPUCTAITMIECKUX U aMOP(HBIX OCAIKOB.
21. TlpuMeHeHNEe METOJOB I'PAaBUMETPUYECKOTO aHaIu3a MPU MOHUTOPUHTE KauecTBa, d3(QPEeKTHBHOCTU U
0€30MMacHOCTH JIEKAPCTBEHHBIX CPEJICTB U JIGKAPCTBEHHOTO PACTUTEIIHHOTO CHIPHSI.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. CocraBbTe 1 M3yUNUTE KOHCHEKT JIEKIUHI 10 pa3aey.
2. TloaroroBsrech K JlaboparopHoil pabore «OmpenencHue BIAKHOCTH JIEKAPCTBEHHOTO PaCTUTEIBHOTO
CBIPBSD»: O3HAKOMBTECh C TEOPETUYECKUM MAaTepHalioM IO TeMe JIa0opaTopHOW paboThl, OodopMHTE
nabopaTopHBIii KypHaT (pabouyro TeTpaab), OTBETHTE Ha KOHTPOIbHBIC BOIPOCHI.
3. Ha TuTtpoBaHue 4eThIpEX OAMHAKOBBIX 00BEMOB KHUCIIOTHI H3pacxoaoBano 12,50; 12,52; 12,48; 12,46 mn
mienour. BeraucauTe abCcoMOTHYIO OMUOKY OTpeIeICHHUS.

Tema 5. TurpumeTpryecKuil aHAJIN3 NPU pa3padoTKe, HCCIAETOBAHUM U IKCIIEPTU3E JIEKAPCTBEHHBIX
CPeICTB, JIEKAPCTBEHHOI0 PACTHUTEIBHOI0 CHIPbS U 0M0JI0rHYecKuX 00beKTOB. [IpuMeHenune
TUTPUMETPHHU NIPU MOHUTOPHUHIE KA4eCTBA, 3(P(PeKTUBHOCTH M 0€30IIACHOCTH JIEKAPCTBEHHbIX
CPeICTB H JIEKAPCTBEHHOI0 PacTUTEJbHOIO cbipbs (I1K-4)

Jlekumus.
Jleknua «BBegenne B TUTpUMETpUYECKUM aHaimu3. KHCIOTHO-OCHOBHOE THUTPOBAHHME: OCHOBHBIE
MTOJIOKEHHUSI, KPUBBIE TUTPOBAHUS»
Turpumerpuueckuii ananu3 (TutpumeTpusi). OCHOBHbIE OHATHSA (aJIMKBOTA, TUTPAHT, TUTPOBAHUE, TOUKA
SKBUBAJICHTHOCTH, KOHEYHAas TOYKAa TUTPOBAHMS, WHIMWKATOP, KpHUBAasi TUTPOBAaHHUS, CTEICHb
OTTUTPOBAHHOCTH, YPOBEHb TUTpOBaHUs). TpeOoBaHMs, MPENbABISEMbIE K pPEaKUHUSIM B THUTPUMETPHH.
PeakTuBbl, npuMeHsieMble B TATPUMETPUYECKOM aHAIN3€, CTAaHAAPTHBIE BEIIECTBA, TATPAHTHI.

Knaccudukanus METOJIOB TUTPUMETPUUECKOTO aHanM3a: KHUCJIOTHO-OCHOBHOE,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOE, OCATUTENHHOE, KOMIUIEKCUMETPHUECKOE U KOMILIEKCOHOMETPUUYECKOE
tuTpoBanue. Bumpl (mpuémel) TUTpoBaHusA (mpsMoe, oOpatHoe, KocBeHHOeE). CrocoObl ompeneneHus
(OTHENBHBIX HABECOK, AaJMKBOTHBIX YacTel). MeToapl YCTAaHOBJIEHUS KOHEYHOW TOYKM THUTPOBAHMS
(BU3yasnbHBIC, HHCTPYMEHTAIBHBIC).

[IpumeHeHHe METOAOB THUTPUMETPUUECKOTO aHaiu3a MpU pa3paboTKe, HCCIEIOBAHMU U OSKCIEPTU3E
JIEKapCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO PACTUTENIBHOTO ChIPbsI U OMOJIOTMYECKUX OOBEKTOB.
[IpuMeHeHne TUTPUMETPUUECKOTO aHaIM3a MPU MOHUTOPHHIE KayecTBa, 3((HEKTUBHOCTU U OE30MaCHOCTH
JIEKapPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOT'O PACTUTEIILHOTO CHIPbSL.

Kucnorno-ocHoBHoe TuTpoBanue. CymHOCTh MeToa. OCHOBHBIE PEAKIHMH U TUTPAHTHI METOAA. |WIIbI
KHCIIOTHO-OCHOBHOTO TUTPOBAHUS (ALUIUMETPHUS, ATKATUMETPHS).

KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHUS. Pacuét, mocTpoeHue u aHaiu3 TUIMHYHBIX KPUBBIX TUTPOBAHUS
CUJIBHOM KUCJIOTHI MIET0UbI0, CHIIBHOTO U CJ1a00T0 OCHOBAHUS - KHCJIOTOW. BBIOOp MHIMKATOPOB 1O KPUBOU
TUTPOBAHUSI.
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Jlexms «KuCIOTHO-OCHOBHOE TUTPOBAaHHE: TUTPOBAHHUE IMOJUIPOTOHHBIX KUCIIOT; UHIAMKATOPHI; OIIHOKH
TUTPOBAHUS»

WHaukaTopbl MeToa KUCIOTHO-OCHOBHOTO TUTPOBaHMA. TpeOoBaHMS, NMPEAbABISEMbIE K WHAMKATOPAM.
Honnasi, xpoModopHas, HOHHO-XpOMO(OpHasi TEOPUH WHAMKATOPOB KUCIOTHO-OCHOBHOTO THUTPOBAHMSL.
WuTepBan nu3MeHeHus: OKpacku MHIuKaropa. Kiaccudukanus MHINKATOPOB (IO CIIOCOOY MPHUTOTOBJICHUS,
IIPUMEHEHHU, 10 I[BETHOCTH, M0 MEXAHU3MY IPOLIECCOB B3aWMOJEHCTBUS C TUTPAHTOM, IO COCTaBy).
IIpuMepsl TUIIMYHBIX HHIUKATOPOB KUCIOTHO-OCHOBHOI'O TUTPOBAHMS

TutpoBaHUEe MOJIUIIPOTOHHBIX KUCIIOT.

OmuoOKN KUCITOTHO-OCHOBHOTO TUTPOBAHUS (IIOTPEIIHOCTH, OOYCIOBICHHBIE (PU3HUCCKUMU U3MEPEHUSIMH;
WHJIWKATOPHBIE OIMMOKH; KOHIICHTPAIIMOHHBIE WHIWKATOPHBIC OIIMOKH, COJIEBBIC OIMOKH), WX PACUET U
yCTpaHCHHE.

.HGKI_[I/IH «OKHCIUTEIHLHO-BOCCTAHOBUTEIILHOE TUTPOBAHUC: CYIITHOCTb MCTOZd;, KPUBLIC TUTPOBAHUS

CynrHocTh MeToJla OKMCIIUTENIbHO-BOCCTAHOBUTEIBHOTO TUTpOBaHMsA. Kitaccupukanus pemoKc-MeTOIO0B.
Yenoust TIPOBEICHHS OKHCITUTEIILHO-BOCCTAHOBUTEIIEHOTO TUTpOBaHUs. Bubt
OKHCJIUTEIHPHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS (TMPSMOE, 00paTHOE, 3aMECTUTEILHOE).
KpI/IBBIe OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHOTO TUTPOBAHUSA: pacqéT, MOCTPOCHUC, AHAJINS.

Jlekiust  «OKHCIUTENBHO-BOCCTAHOBUTEIFHOEC THUTPOBAHWE: HMHIUKATOPBI, HWHIUKATOPHBIC OIIMOKU
TUTPOBAHUSD)

WHanuKaTopbl  OKHCIIHMTENBHO-BOCCTAHOBUTEIBHOTO  TUTpoBaHHs.  Kiaccupukamusi  MHIMKATOPOB.
OKHCIIUTETEHO-BOCCTAHOBUTEIBLHBIC WHIAMKATOPHI (OOpaTuMble M HEOOpaTUMBIE), MHTEPBAI H3MCHCHHSI
OKpacKu MHIUKaTopa. [[puMephl OKUCINTEIFHO-BOCCTAHOBUTEIBHBIX WHAWKATOPOB, YaCTO IPUMEHIEMBIX B
ananuse (nudenunamMuH, GEHaHTPOIMHOBAS KUCIIOTa, GEPPOUH U Ip.).

Br10op mHIMKaTOpa Ha OCHOBAaHMH aHAJIN3a KPUBOH TUTPOBAHHS.

I/IHI[I/IKaTopHBIe OH_II/I6KI/I OKHCJIIMTCIIbHO-BOCCTAHOBUTCIILHOTO TUTPOBAHUA, UX MPOHUCXOKACHUC, pvaéT,
yCTpaHEHHUeE.

.HGKI_[I/IH «MGTOIILI OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHOT'O TUTPOBAHUS)

[Tepmanranaromerpuueckoe TUTpoBanue. CyniHOCTh METOAA. YCIOBHUS MPOBEICHUS TUTPOBaHUA. TUTPAHT,
€ro TPUTOTOBJICHHE, CTAHAAPTU3AlMA. YCTAaHOBJICHHE KOHEYHON TOYKM THUTpoBaHus. IllpuMenenue
MepMaHraHATOMETPUU TPU MOHUTOPUHTE KauecTBa, 3(PdexTUBHOCTH M 0E30MaCHOCTH JEKapCTBEHHBIX
CPEICTB U JIEKAPCTBEHHOT'O PACTUTEIBHOTO CHIPBS.

Juxpomaromerpuueckoe TUTpoBaHue. CylIHOCTh MeToja. TUTpaHT, ero npuroroBieHue. OnpenesieHue
KOHEYHOU TOUYKH TUTPOBAHMUS.

bpomaromerpuueckoe TuTpoBaHue. CyIHOCTh MeTOAa. TUTpaHT METOJa, €ro MNPUTrOTOBIICHUE,
CTaHAapTU3alMs. YCIOBUS IPOBEACHHS TUTPOBAHUS, ONpeIeNICHNE KOHEUHOW TOYKH TUTPOBAHUSI.
BpoMomerpuueckoe TutpoBanue. CylmHOCTh MeTona. TUTpaHT MeToAa, €ro MpurotosiieHue. [IpumMenenue
OpomaromeTpuu. bpomu-6pomaromeTpusi.

[Ipumenenue OpoMaTOMETpUHM U JUXPOMATOMETPUH NPU MOHUTOPHHIE KadyecTBa, 3(PeKTHBHOCTH H
0€30MMacCHOCTH JIEKAPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO PACTUTEIHHOTO CHIPbSI.

MonuMeTprueckoe THTPOBAHHME VISl ONMPEIEICHHs BOCCTAHOBHTENEH NMPAMBIM TUTpoBaHHEM. CYIIHOCTD
MeTtona. TUTpaHT (CTaHAapTHBIM pacTBOP HoO/a), €ro MPUTOTOBICHUE, CTAaHAAPTU3AIUS, XPAaHCHHE. YCIIOBUS
MIPOBEJICHUS] TUTPOBAHUS, ONpeieNIeHHEe KOHEUHOM TOUKK TUTpoBaHus. [Ipumenenmne meroaa.
IL/‘IOIIOMeTpI/I‘-IeCKOG TATPOBAHUC Jid OHNPCACICHUA OKHUCIIUTENEH 3aMeCTUTEIbLHBIM TUTPOBAHUCM.
Cymnocts Meroma. TuTpaHT (CTaHIApTHBIA pacTBOpP THOCYNIb(paTa HaTpus), €ro IPUTOTOBICHHE,
crangaprusanus. [Ipumenenue merona.

[IpumeneHnue HogoMeTpUH NP MOHUTOPHUHIE KayecTBa, 3(H(HEKTUBHOCTH M O€30MaCHOCTHU JIEKAPCTBEHHBIX
CPEICTB U JIEKAPCTBEHHOTO PACTUTEIHHOTO CHIPHS.

XnopitonuMmeTpudeckoe TuTpoBaHue. CyniHOCTh MeTona. TUTpaHT, €ro MpUTrOTOBICHUE, CTaHAAPTU3ALIMS.
YcnoBus npoBeneHus: TATpoBanus. [ [puMeHeHre XJI0pioguMeTpHH.

Honaromerpuueckoe tutpoBanme. CyIIHOCTh METOAA. METOJA, €ro IPHUIOTOBICHHE, CTAHIAPTU3AIINS.
Onpenenenre KOHEYHOM TOUYKU TUTpOBaHus. [[puMeHeHune HomaromeTpuu.

Hutpuromerpuyeckoe TtutpoBanue. CymHOCTh MeToAa. TWUTpaHT MeToAa, €ro MPUTOTOBIIEHUE,
cTanaaptuzanus. MHaukatopsl MeToa (BHEIIHUE, BHyTpeHHuE). [I[piMeHenrne HUTpUToMeTpuu.
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Lepumerpuueckoe TuTpoBaHue. CymHOCT, MeTona. TUTpaHT MeToAa, €ro IMPUTOTOBIICHUE,
cranfaprusauus. [Ipumenenue nepumerpumn.

Jlexuus «KomiekcoHOMETprUeCcKoe TUTPOBAHUE: CYIIIHOCTh METO/1a; KPUBBIE TUTPOBAHUS)

TpeOoBanuss K peaknusM B KOMIUIeKcUMeTpud. Kraccudukamuss METOJOB M WX NPUMEHEHHEIIPH
pa3paboTKe, HCCIISTOBAaHUHU U IKCIICPTU3E JICKAPCTBEHHBIX CPEJICTB, JICKAPCTBEHHOTO PACTUTEIIBHOTO CHIPhS
1 OHOJIOTMYECKUX OOBEKTOB.

KomMmnnekconomerpudeckoe tuTpoBaHue. IloHATHE 0 KOMIUIEKCOHaTax MeTasIoB. PaBHOBECHS B BOIHBIX
pactBopax OJTA. CoctaB M yCTOWYMBOCTb KOMIUIEKCOHAaTOB MeTauioB. CyIIHOCTH MeTona
KOMITJIEKCOHOMETPUYECKOrO TUTpoBaHUs. KpuBble TUTpOBaHMsI, X pacuéT U OCTPOEHUE, aHaIn3. BiusHue
pa3nuYHBIX (PAKTOPOB HA CKAUOK HA KPUBOW TUTPOBAHUS (YCTOWYMBOCTH KOMILJICKCOHATOB, KOHIIEHTPAIIHS
HMOHOB MeTajlla U KoMmIiulekcoHa, pH pactBopa).

.HGKI_[I/I}I «KOHJ'IGKCOHOMGTPI/I‘ICCKOG TUTPOBAHUC. HHAUKATOPBI; OIIINOKHU MCTOZA U UX YCTPAHCHHUCH

WNuankaTopbl KOMIIEKCOHOMETPUH (METAIIJIOXPOMHBIE HMHIUKATOPbI), PUHIIUI UX ACHCTBUS; TpeOOBaHUS,
MpeabsBIsieMble K METaJUIOXPOMHBIM HMHIUKATOpaM; HHTEpPBal M3MEHEHHUS OKPAacKh HWHAMKATOPOB;
MPUMEPBI METAJUIOXPOMHBIX HHIUKATOPOB (3pHoXpoM YEPHBIN T, KCHIICHOTIOBBIM OPaHKEBbIN, MyPEKCU 1
ap.). BbiGop MeTalnoXpOMHBIX HHIUKATOPOB. TUTpaHT MeToJa, €ro MPUrOTOBJIEHUE, CTaHIApTU3ALIUA.
Bupl (mpuémpl) KOMITIEKCOHOMETPHUECKOTO TUTPOBAHUS (TpSMOE, 00paTHOE, 3aMECTUTEIILHOE).

Ommbku MeTofa, X MPOUCXOXKIECHUE, PACU€T, yCTpaHEHHUE.

Jlexmus «OcanuTenbHOE€ THUTPOBAHUE: CYIIHOCTh METO/A; KPUBBIC THUTPOBAHUS; WHIUKATOPHI, OIIMOKH
METO/1a U UX YCTPAHEHUE»

CymHocTh Metona. TpeGoBaHUs, MpeAbSBIsSEMbIE K PEAKIHsIM B METOAE OCAAUTEIHLHOTO THUTPOBAHUS.
Krnaccudukaius METomoB MO MPHUPOJE PEareHTa, B3aMOJCHCTBYIOIIETO C OMPEACNseMbIMH BEUIECTBAMU
(apreHTOMeTpUs, THUOIIMAHATOMETPHS, MEPKYPOMETpHs, TeKcamnaHopeppaToMeTpus, Cylb(aToMeTpus,
OapumeTpusi). BUapl ocaAuTeTsHOTO TUTPOBAHUS (TIPsMOE, 0OpaTHOE).

KpuBble ocaauTenbHOTO TUTPOBAHMSI, UX PACUET, TIOCTPOCHHE, aHANN3. BiusHue pa3nuyHbix (PakTopoB Ha
CKa4OK TUTPOBaHUS (KOHIIEHTPAIUS pACTBOPOB PEAreHTOB, pACTBOPUMOCTDb OCaJIKa U Ip.).

WHauKaTopbl METOAA OCAIUTENBHOIO TUTPOBAHMS: OCAJAUTENIbHBIC, METANIOXPOMHBIC, aJICOPOLIMOHHBIE.
VYcnoBus npuMEHEHHUs. U BBIOOD aCOPOIIMOHHBIX WHANKATOPOB.

OmmobKkH 0CaAUTENHFHOTO TUTPOBAHUS. VIX IPOUCXOXKACHUE, PACUET, yCTPAHEHHE.

[IpumeHeHne ocaguTEeNbHOTO TUTPOBAHUS MpU pa3paboTKe, UCCIEIOBAaHUU U HKCIEPTU3E JIEKAPCTBEHHBIX
CPEICTB, IEKAPCTBEHHOT'O PACTUTENILHOTO ChIPbs U OMOJIOTHYECKIX 00HEKTOB

Jlexmmst «MeTozbl 0CaANTEILHOTO TUTPOBAHUS

AprentoMerpuueckoe TuTpoBaHue. CyIHOCTh MeTofa. TUTpaHT, €ro MpUroTOBIEHUE, CTaHAAPTH3ALMS.
PasnoBugHOCTH MeTOonOB apreHTomeTpun (Meroas! ['eit-JIroccaka, Mopa, ®asiHca — @umiepa - Xonakosa,
®onsrapaa). [IpumeHeHre apreHTOMETpUH.

Tuonmanaromerpuueckoe TtHTpoBaHue. CymHOCTh MeToAa. THUTpPAHT METO/a, €ro MPHUTOTOBJICHHE,
crangaptuszanus. Maaukarop merona. [IpumeHeHne THOIIMAaHATOMETPHUYIECKOTO TUTPOBAHUS.

Mepkypomerpuueckoe TutpoBaHue. CymHOCTh MeToaa. TUTpaHT MeToda, €ro IMPUTrOTOBJICHHE,
cranaaptuzaius. Maaukatopsl metoaa. [IpuMenenrne MepKypoMeTpuH.

I'excanmanodepparomerpuueckoe TuTpoBanue. CynHOCTh MeToa. TUTpaHT MeTona, €ro MPUroTOBJICHHE,
cranaaptusaius. [I[pumenenue rexcananodeppaToMeTpHH.

Cynbdaromerpuueckoe THTpoBaHue. CymHOCT, MeTona. TuTpaHT MeTojga, €ro IPUTOTOBJIIEHUE,
cTanaaptuzanus. MHaukaTopsl MeToaa.

Cnoco6 nmpoBenenus TutpoBanusl. [Ipumenenue cynbparoMeTpuu.
JlaboparopHbie padoThbI.
Jlabopatopnas pabora «CTtaHgapTu3aiys pacTBOpa COMSTHOM KHUCIOTHD)
[TpuroToBneHue TUTPOBAHHOTO pacTBOpa TeTpabopara HaTpus (Oyphl) MO HABECKE.
Pacuet HOpMaTbHO# KOHIIEHTpAIIUK PACTBOPA U TUTPa OypHI.
[TpuroroBnenue padboyero pacTBopa COJIISTHOM KUCIOTHI.
TutpoBanue pactBopa Oypbl paCTBOPOM COJITHON KUCIIOTHI B IPUCYTCTBUU METUIIOBOTO OPAHKEBOTO.
PacueT HOpMaJIbHOM KOHIIEHTPAIIMH PACTBOPA COJITHOM KHUCIIOTHI M TUTpa 10 Oype.
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KoHTposnbHBIE BONIPOCHI:

1. JlaitTe onpeneneHre HOPMAJIbHON KOHIIEHTPALMKU pacTBOpA.
2. JlaiiTe onpenesieHue TUTpA.

3. UTo Ha3bIBAIOT TUTPOM IO OMPEEIIEMOMY BEIIECTBY ?

4. Yro Takoe CTaHJapTHbIE paCTBOPHI?

5. KakoBbl TpeOoBaHMs, TPEIBSABISIEMbIE K HCXOAHBIM CTaHJAPTHBIM BELIECTBAM JJIsi YCTaHOBKHU
SKBUBAJICHTHON KOHIEHTPAILIMKU pacTBOpa’?

6. [IpuBenuTe npuMep NPUMEHEHHs] KUCIIOTHO-OCHOBHOTO TUTPOBaHHUA B (DapMalleBTUYECKOM aHaJIN3e.

JlaGoparopHoe 3anaTue. Pacyer ommOOK KHCIOTHO-OCHOBHOTO TUTPOBaHUs. Pacdyer n mocTpoeHne KpuBbIX
TUTPOBAHUS CHIIBHBIX KHCJIOT U OCHOBaHHH.

Pacuer u noctpoenue kpusoil Turposanus 0,1 H pacTBopa comnstHoN kucnoThl 0,1 H pacTBOpOM rMAPOKCHIA
HaTpusl.

Pacuer BomopoHOM, THAPOKCUILHOM, KUCTIOTHOW U MIEIOYHOW OMUOKY TUTPOBAHUSL.
KoHTponbHbIE BOTPOCHI:

1. Oxapakrepu3yiTe BOJOPOJHYIO OMIMOKY KUCIOTHO-OCHOBHOTO TUTPOBAHHS.

2. OxapakTepu3yiTe THIpOKCHIBHYIO OITHOKY KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

3. OxapakTepu3yiTe KUCIOTHYIO OIIMOKY KUCIOTHO-OCHOBHOTO TUTPOBAHHS.

4. OxapakTepu3yiTe MeJ0uHyI0 OIMMOKY KHCIOTHO-OCHOBHOTO TUTPOBAHMS.

5. Uto Takoe To4Ka 3KBUBAJICHTHOCTH?

6. B kakoit obmactu pH (kucioi, HEUTpadbHOH, MIEIOYHOM) PACIIONIOKEHA TOUYKA SKBHUBAJCHTHOCTH IPHU
TUTPOBAHHUU PACTBOPA CHIIBHOM KHCIIOTHI CHIIbHBIM OCHOBaHUEM?

Jlabopatopnas pabota «OnpeneneHue coaepkanusi YKCYCHOM KUCIOTHI B BOJHOM PacTBOPE
[IpuroTtoBiieHrne pacTBOpa r’UAPOKCHU]IA HATPHUSL.

OmnpeneneHrne KOHIIGHTPALMU PAcTBOpa THUIAPOKCHIA HATPUsl 10 TUTPOBAHHOMY pAacTBOPY IIABEJICBOM
KHCJIOTBI B PUCYTCTBUHU (DeHOIPTaIeHHA.

Crannmaptuzaius pacTBOpa YKCYCHOM KHCJIOTBI IO PacTBOPY THIAPOKCHIA HATPUS B TIPUCYTCTBHH
dbenondranenna.

Pacdetr HOpManibHOM KOHIIEHTPAMU U TUTPA PACTBOPA YKCYCHOM KUCITOTHI.
Pacuer macchl yKCYyCHOM KHUCIIOTHI B aHAJIM3UPYEMOM PaCcTBOPE.
KoHTponbHbIE BOTPOCHI:

1. B kakoii obnmactu pH (kucioif, HEUTpaJbHOM, IIEIOYHOM) PaACIONIOKEHAa TOYKA SKBUBAJICHTHOCTHU IIPH
TUTPOBAHUU PACTBOpPA CI1a00W KUCIOTHI CUIBHBIM OCHOBaHUEM?

2. Kakum cmocoboMm ymanmsiT mpuMech KapOoHara HAaTpus W3 HABECKM TUIPOKCHIA HATpUs IpH
IIPUTOTOBJIEHUU TUTPOBAHHOI'O pacTBOpPA T'MIPOKCHA HATPUS?

3. [IpuBenute Gpopmyinsl onpeneneHust pH pacTBOpOB CIIa0BIX KUCIOT U CIa0BIX OCHOBAHUIA.

JlabopatopHoe 3aHsTHe. PacyeTr u mocTpoeHWE KpHUBOW THUTPOBAaHMS CIAOBIX KHUCIOT M OCHOBAaHUU WU
MHOTOOCHOBHBIX KHCJIOT.

Pacuer u moctpoenue kpuBoil tutrpoBanusi 0,1 H pactBopa MypaBbHHOW Kuciaorsl 0,1 H pacTBOpoM
THJIPOKCHUJIA KaJHS.

Ompenenenre ckKayka TUTPOBAHUSA U TMoaOOp wuHAMKAropa TuTpoBanums 0,1 H pacTBopa MypaBbUHOU
kuciaotsl 0,1 H pacTBOPOM TUAPOKCUIA KAJIHSL.

Pacuer u noctpoenue kpusoit TurpoBanus 100 mu 0,1M pactBopa H2SO30,1M pactBopoM ruapokcuaa
HaTpUs.

KoHTponbHBIE BOIPOCHI:

1. B kakoii obnmactu pH (kucioif, HeUTpaJbHOH, IIETOYHOM) PaACIONIOKEHAa TOYKA SKBUBAJICHTHOCTHU IIPH
TUTPOBAHUHU PACTBOpPA C1a00r0 OCHOBAHUS CHIIbHOW KUCIIOTOM?

2. Yro Ha3bIBaETCSl CKAUKOM TUTPOBAHUSA?
3. UTto Ha3bIBAIOT MHTEPBAJIOM Iepexoaa unaukaropa? [IpuBenure npumepsl.
4. Kak nogOuparoT MHIUKATOPhl KUCIOTHO-OCHOBHOTO TUTPOBAHUS MHOTOOCHOBHBIX KHCIIOT?
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JlaGoparopnas pabora «IlepmaHranaromeTpuieckoe OInpeaesieHHe MacCOBOW JIOJM MEPEeKHUCH BOIOPOAA B
pacTBope»

CrangapTuzanus pacTBOpa I[epMaHraHaTa Kalus [0 CTaHAAPTHOMY pacTBOpPY IIABEIEBOW KHCIOTHI
(mpurotoBnen w3  (uxcanana). TuTpoBaHue  HUCCIEAYEeMOTO  pacTBOpa  IEPEeKHCH  BOJOPOAA
CTAaHJAPTU3UPOBAHHBIM PACTBOPOM IIEPMAHTAHATOM Kajus. BpluMcieHHe MacCOBOM JOIM IEPEKUCH
BOZIOPOJIA B UCCIIENYEMOM PacTBOPE.

PacueT 1 mocTpoeHne KpuBOil TUTpOBaHMs pacTBopa cynb(ara xkenesa (II) pactBopoM nepMaHranara Kaiaus
[IpU KOHIEHTparuu 3eKTponuToB 0,1 H (mepBoHauanbHbIi 00beM pactBopa 100 mi, [H+] = 1 mons/x).
KoHTposnbHBIE BOIIPOCHI:

1. Kakue MOryT OBITH OIITMOKK B METOJIC TIEPMAHTAHATOMETPHUECKOTO TUTPOBAHUS ?

2. B uem cyTh MeTO/Ia IEPMAaHTaHATOMETPUU?

3. [Modyemy 1y1si MPUTOTOBJICHUS TUTPOBAHOTO PACTBOpA MEpPMaHTaHaTa Kayusi OEpyT €ro HaBeCKy OOoJbIIei
Macchl?

4. TlpuBemuTe  TpUMEp  TNPUMEHEHUS  OKHUCIUTEIHLHO-BOCCTAHOBHTEIBHOTO  THTPOBAaHUS B
(hapmareBTH4ECKOM aHAIIN3E.

Jlaboparopnas pabota «OnpeneneHue MacCOBOM JI0JIM O/Ia B CIIUPTOBOM PACTBOPE HOma»

TutpoBanue uccieayeMoro CIMpPTOBOTO pacTBOpa Hola CTaHAAPTHBIM PAacTBOPOM THOCYNIb(ara HaTpHs B
IIPUCYTCTBUU PACTBOpa HOAMA KaIUsA U Kpaxmaa.

Brrunciienue MaccoBoi 1011 012 B aHAJIU3UPYEMOM CIIMPTOBOM PacTBOpE Hoaa.

KoHTponbHBIE BOTPOCHI:

1. [IpuBenuTe MpUMEpHI CTAaHAAPTH3AIUHN PACTBOPA THOCYIb(hATa HATPHSL.

2. ITouemy B mabopaTopHOit paboTe B KaueCTBE MHAMKATOPA MPUMEHSIOT PAacTBOp Kpaxmana?

3. Jlonummte ypaBHEHHUE pEeaKLMU U COCTABbTE AIEKTPOHHBIHN Oananc: Na2S203 +12= ... .

Jlabopatopnas pabota «OnpeneneHne MacCoBOM IO XJIOpUIa HATPUS B pacTBope o Metoxy Doibrapaay

Cranpmaptuzanust  pacTBopa  HUTpata  cepeOpa 1O  TUTPOBAaHHOMY  pacTBOpy  XJOpHIA
Harpus.CranapTH3anys pacTBopa poJaHHa aMMOHHs 110 TUTPOBAaHHOMY pacTBOpY HUTpaTa cepebpa c
unaukaropom @onbrapaa (pacTBop KEI€30aMMOHMHHBIX KBacloB). TUTpoBaHHE MOJYyYEHHOTO JUIf
MCCIIEIOBAaHUS PAaCcTBOPA XJIOpUJa HATpHs B MpUCYTCTBUU 10 MJI TUHTPOBAaHHOTO pacTBOpa HUTpaTa cepedpa
CTaH/JapTU3UPOBAHHBIM PACTBOPOM pojaHuga aMMOHHUA ¢ uHaAukaropoM donbrapaa.Pacuer conepxanus (B
%) XJ0puaa HaTpUs B UCCIIELYEMOM PacTBOPE.

Pacuer u moctpoenue kpuBoit TutpoBanus 0,1M pactBopa xnopuna Harpus 0,1 M pacTBOpoM HUTpaTa
cepeodpa.

KoHTponbHBIE BOITPOCHI.

1. Kak onpenensieTcs KOHEI 0CaAUTEILHOIO TUTPOBaHUS MeTo oM Mopa?

2. Kak onpenenseTcs KOHell 0CaAuTEILHOro TUTpoBaHus MetoaoM Dasiaca?

3. Kak onpenensieTcss KOHEI 0CaAUTENILHOTO TUTpoBaHus MmeTogoM Donbrapaa?

4. Kak onpenenuTb NOrpelHOCTh TATPOBAHUS 0 MeToy Dosbrapaa’?

5. IlorpemHocTs TUTpOBaHUs 110 MeTony Donbrapaa?

6. [IpuBenuTe npuMep NPUMEHEHHSI 0CaTUTEILHOTO TUTPOBAaHHUS B (DapMalleBTUYECKOM aHaIn3a.
JlaboparopHoe 3aHsTHE. PacueT KpUBBIX KOMIIEKCOHOMETPUYIECKOTO THTPOBAHHSL.

[TocTpoeHne KpUBBIX KOMILIEKCOHOMETPUYECKOTO THUTPOBAaHUS B Cpelle aMMHUAdyHOTro Oydepa ¢ ydeTom
pasz0aBieHUs pacTBOpA.

KoHTponbHBIE BOIPOCHI:

1. Kakne XuMu4decKne cCoeTMHEHNS Ha3bIBAIOT KOMIUIEKCHBIMU?

2. Kak KOoJIM4€CTBEHHO XapaKTePU3yIT YCTOMYMBOCTh KOMILUIEKCHOTO COCAMHEHHUS ?
3. Kakoe 3HaueHNE MMCIOT KOMILICKCHBIC COSIUHCHHUS A1 aHaIu3a’?

4. OxapaxkTepu3ylte CrnocoObl OOHapy)KEHHsT KOHEYHOW TOUYKH TIPH KOMIUJIEKCOHOMETPHUYECKOM
TUTPOBAHUHU.

JlaboparopHast pabora «KOMIUIIEKCOHOMETPUYECKOE OINpeAeNeHUs] KOHLUEHTPAUU XJIOpHUJA KajibIHs B
pacTBOpE 17151 UHbEKIIHID)

[Tpurorosnenne pactopa Tpunona b.
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Crangapru3zaius npurotroBieHHoro pacrsopa Tpunona b o ¢ukcaHanbHOMY pacTBOpY cyiab(haTa MarHus B
cpezne aMmMHua4HOro Oydepa ¢ MHIUKATOPOM DPHOXPOMOM YepHBIM T.

Pacuer HOpMaIbHOM KOHLIEHTpALUU IIPUTOTOBIEHHOTO pacTBopa TpuioHa b.

Onpenenenue conepsKaHusl KajdblUs XJIOpUZIa B PACTBOPE JIsi UHBEKIMHW TUTpoBaHHWEM TpwioHoM b B
cpene aMmMHuaqHoro Oydepa ¢ HHIMKATOPOM XPOMOBBIM TEMHO-CHHUM.

Pacuetr HOpMasIbHOM M MPOLIEHTHON KOHIIEHTPALIMK XJIOPUAA KaJIbIHUS B pAaCTBOPE JJIs1 UHBEKIIH.
KoHTposbHBIE BONIPOCHI:

1. IIpuBenute hopmyrny komruiekcHOro coenuHeHust Ca2+ ¢ Tpumonom b.

2. HazoBuTe cTaHgapTHBIE BEUIECTBA, UCIIOJIb3yEeMble )i ycTaHOBIeHUs KoHeHTpaunu DI TA.

3. IlpuBeaure mnpuMepbl MPUMEHEHHUS KOMIUIEKCOHOMETPHUYECKOTO THUTPOBaHUS B (hapMaleBTUYECKOM
aHayusze.

Jlabopatopuoe 3anstue. KommokBuymM um pemenune 3amad noreme 5 «TUTpuMeTpudecKwil aHamu3 TpH
pa3paboTKe, UCCIE0BAaHUU U HKCIIEPTU3E JIEKAPCTBEHHBIX CPEICTB, JIEKAPCTBEHHOTO PACTUTENBHOIO CHIPhS
1 Ouosornueckux o0bekTOB. [IpuMeHeHne TUTPUMETPUN NPU MOHUTOPUHTE KadecTBa, Y3P(HEKTUBHOCTH U
0€30MMacCHOCTH JIEKAPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOT'O PACTUTEIBHOTO CHIPHSI.

1. Turpumerpuveckuii ananu3. OCHOBHBIC TIOHATHA. TpeOoBaHUS K peEaKIUsIM, TPUMEHSIEMBIM B
TUTPUMETPUYECKOM aHAIIU3E.

2. Knaccudukamus METO0B TUTPUMETPUUECKOTO aHaau3a. CriocoObl TUTPOBAHUS.
3. MeTon KHCI0THO-OCHOBHOTO TUTpOBaHMs. CyIIHOCTh METOAA.

4. Vlonnasi, xpoMohopHasi 1 HOHHO-XpOMO(OpHast TEOPUH UHIUKATOPOB.

5. MHuKaTropsl KUCIOTHO-OCHOBHOI'O TUTPOBAHMSL.

6. OmMOKH KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

7. PacdeT KpUBBIX KUCIOTHO-OCHOBHOTO TUTPOBAHHS.

8. IlpumeHeHHe THUTPUMETPUUECKOTO aHalIM3a NpU pa3paboTKe, HCCIEOOBAHMM M  HKCHEPTHU3E
JIEKapPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO PACTUTENIBHOTO ChIPbsI U OMOJIOTMYECKUX OOBEKTOB.

9. IlpuMeHeHue TUTPUMETPUYECKOTO aHajdW3a MpPU MOHUTOPUHIE KayecTBa, H(P(PEKTUBHOCTH U
0€301MacCHOCTH JIEKAPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO PACTUTEIHHOTO ChIPhSI.

10. MeToapl OKHCIMTEIBHO-BOCCTAHOBUTEIBLHOTO THTpoBaHusA. CyIIHOCTh, KiacCHU(PHUKAIUI METOOB.
[IpuMeHeHne METOI0B OKUCIUTEIIPHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS MPH pa3pabOTKe, UCCIICTIOBAHUU U
IKCIIEPTHU3E JICKAPCTBEHHBIX CPEACTB, JIGKAPCTBEHHOTO PACTUTEIIHHOTO CHIPhS M OMOIOTHYECKIX 0OBEKTOB.

11. TpeGoBaHuUs K peakLUsM U YCIOBHS IPOBEACHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHMS.

12. Cioco0bl OKHCIUTETEHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS.

13. Innukaropsl MeTOZa OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.

14. PacueT KpUBBIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS.

15. IlepmaHraHaTOMETPUS:CYLIHOCTh METOJA,TUTPAHT, YCIOBHUS IPOBEIACHMSI TUTPOBAHMS,ONPEACICHNE
OKHCJINTENIEW U BOCCTAHOBUTEJIEH,TOCTOMHCTBA U HEAOCTATKNA METOAA, IPUMEPHI ONPEICIICHUN.

16. IIpuMeHeHHE TEPMAHTAaHATOMETPUH NPU MOHHTOPUHIE KadyecTBa, YPPEKTHUBHOCTH U 0€30MacCHOCTH
JIEKaPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOI'O PACTUTEIILHOTO CHIPbSL.

17. Viomomerpusi: CyIIHOCTh METONA, THUTPAHT,MHIMKATOPBLYCIOBHS HPOBEICHUSA HOTMMETPHUECKHX
OIIPEAEIICHUM, IPUMEPBI ONIPEACIICHUMN.

18. IlpumeHeHwe MOAOMETpUM TIPU MOHUTOPUHIE KauyecTBa, dS(dekTuBHOCTH U 0E30MaCHOCTH
JIEKaPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOI'O PACTUTEIILHOTO CHIPbSL.

19.bpoMatomeTpus: CyIIHOCTh M YCJIOBMSI IPOBENEHUS, THUTPAHT, HWHAMKATOPbl METOJa, INPUMEPHI
ONPEICIICHUM.

20. JIuxpomaTroMeTpusi: CYLIHOCTb METOJA,TUTPAHT,MHANKATOPbl METOJa,0lPEIEICHUE OKUCIUTENEH U
BOCCTAHOBMTEJEH, TOCTOMHCTBA U HEJOCTATKA METOAA.

21. Ilpumenenue OpoMaTOMETpHUM U JUXPOMATOMETPUU (OKHUCIUTEIBHOE — BOCCTAHOBUTEIBHOE
TUTPOBAHKE) TPU MOHUTOPUHIE KauecTBa, 3(p(HeKTHBHOCTH M OE30MaCHOCTH JIEKAPCTBEHHBIX CPEIACTB U
JIEKaPCTBEHHOI'O PACTUTEIBHOTO ChIPbS.

22. Metoasl ocaguTeabHOT0 TUTpoBaHUsA. CymHOCTh. TpeOoBaHUs K peaKIusaM, IPUMEHIEMbIM B METOJIE.
Knaccudukanust MmeTonos.
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23. IlpumeHeHHE OCAIUTEIBHOTO THUTPOBAHUS TMpPH pa3pabdOTKe, WCCICIOBAHUM H DKCIIEPTH3E
JICKAPCTBCHHBIX CPCACTB, JICKAPCTBCHHOT'O PACTUTCIIBHOTO ChIPbA U GI/IOJIOFI/I‘IGCKI/IX O6’beKTOB.
24. TlpuMeHeHHE OCAAUTEIBHOTO TUTPOBAHHMS TIPU MOHUTOPHHIE KayecTBa, OS(P(PEKTUBHOCTH U
0€30MMacHOCTH JIEKAPCTBEHHBIX CPENICTB U JIGKAPCTBEHHOTO PACTUTEIIHHOTO CHIPHSI.
25. KpuBble 0cauTeIbHOTO TUTPOBAHUS.
26. ApreHTOMETpUS:CYyIIHOCTh W Pa3HOBUJHOCTH METOAA,TUTPAHT,YCIOBUS THUTPOBAHUS,IPUMEPDI
OTIpe/IeTICHU,TOCTOMHCTBA U HEAOCTATKU METOAA.
27. UnaukaTtopbl METO/1a OCAAUTENFHOTO TUTPOBAHUS: OCaTUTENIbHbIE, METAJUIOXPOMHBIE, aJICOPOIIMOHHBIE.
MexanusMm AecTBUs aJCOPOIIMOHHBIX MHAUKATOPOB, YCIOBUS UX IPUMEHEHHUS.
28. TuounaHoMeTpUYECKOE THUTPOBAHME:CYIIHOCTh METOMA,TUTPAHT,MHIUKATOPHl  METOMA,IPUMEPHI
OTIpe/IeTICHUM,TOCTOMHCTBA U HEAOCTATKH.
29. MepKypoOMEeTpUYECKOE TUTPOBAHUE:CYITHOCTh METOJa, TUTPAHT, WHIUKATOPbl METONa, MpUMEphI
OTIpe/IeTICHU, TOCTOMHCTBA U HEOCTaTKH.
30. TekcaumaHodepparoMeTpU4ecKoe THUTPOBAHUE:CYIIHOCTh METOAA, TUTPAHT, WHAMKATOPHI METO[a,
MPUMEPBI ONIPEACIICHUM.
31. Xnopionumerpuyeckoe TuTpoBaHue. CylnHOCTh MeTo/1a. TUTPAHT, €10 MPUTrOTOBIICHUE,
CTaHAapTH3alMs. YCIOoBUs MpoBeAeHus TUTpoBaHus. [IpumMenenne xnopioauMeTpun.
32. Vlomatomerpuueckoe THTpoBanue. CYIIHOCTh METOA. METO/IA, Ero MPUTOTOBICHNUE, CTAHIAPTH3AIIHS.
Onpenenenre KOHEYHOM TOYKU TUTpOBaHus. [[puMeHeHue nomaromeTpuu.
33. HutputomeTpudeckoe TutpoBanue. CynHocTh MeTo/a. TUTpaHT METOAA, €r0 IPUTOTOBJIEHHUE,
cTanaaptuszaius. MHaukaTopsl MeToa (BHEIIHNE, BHyTpeHHuE). [I[piMeHenre HUTpUToMeTpuu.
34. llepumerpuueckoe TuTpoBanue. CylmHOCTh METOIA. TUTPAHT METOJIA, €r0 MMPUTOTOBIICHHUE,
cTanaaptuzanus. [[pumeHeHne nepumMeTpuu.
35. duxpomaromerpuueckoe TuTpoBanue. CylHOCTh MeToa. TUTpaHT, ero npurotonieHue. OnpeneneHue
KOHEYHO! TOUKHU TUTpoBaHUs. [IpuMeHeHne TuXpoMaTOMETPUH.
36. MeToapl KOMIUIEKCUMETPUYECKOTO TUTPOBaHUA. TpeOoBaHUS K peakIusM, MPUMEHSIEMBIM B METOJIC.
Knaccudukanust MmeTonos.
37. Kommiekconomerpusa. Kommiekconsl. PaBHoBecuss B BogHbix pactBopax OIJTA. CocraB wu
YCTOWYMBOCTH KOMILJIEKCOHATOB METAJLIOB.
38. KpuBble KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHUS.
39. MHauKaTopsl METOOB KOMIUIEKCHMETPUUECKOTO TUTpOBaHUsA. [IpuHIMN NEHCTBUS METATIIOXPOMHBIX
WH/IMKAaTOPOB, TPEOOBAaHUS K HUM, HHTEPBAJI Iepexo/ia OKpacku MHAMKaTopa. [IpuMepsl MeTaIoXpOMHBIX
WHINKATOPOB, UX BEIOOD.
40. CiocoObl KOMITJIEKCOHOMETPUUYECKOTO TUTpoBaHus. Omuoku MeToaa. JlocTonHCcTBa MeTo/A.
41. TlpuMeHeHUE KOMIUIEKCOHOMETPHUYECKOTO TUTPOBAaHUSB pPa3pabOTKe, WCCIECAOBAHUU M OSKCIEPTHU3E
JICKAPCTBCHHBIX CPCACTB, JICKAPCTBCHHOT'O PACTUTCIIBHOTO ChIPbA U GI/IOJIOFI/I‘IGCKI/IX O6’beKTOB.
42. IlpuMeHeHne KOMIUIEKOHOMETPUYECKOTO TUTPOBAHMS NMPH MOHUTOPUHTE KauecTBa, 3()(HEeKTUBHOCTH U
0€30MMacHOCTH JIEKAPCTBEHHBIX CPENICTB U JIGKAPCTBEHHOTO PACTUTEIIHHOTO CHIPHSI.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe 1 M3yYNUTE KOHCHEKT JIEKIUHI 10 pa3aey.
2. IlomrotoBerech Kk mnaboparopHbiM paboTam«CTaHmapTU3almsi pPacTBOpPA COJSHOW  KHCIOTBHDY,
«OmnpeneneHue couepKaHus YKCYCHOW KHUCJIOTBI B BOJHOM pactBope», «llepmanranaromerpudeckoe
OTpe/IeICHNEe MacCOBOM JOJIM MEPEKUCH BOAOpOJA B pacTBope», «OmpeaereHue MacCcoBOM 10U Hoaa B
CIIUPTOBOM pacTBope Homay, padora «OnpeneneHrne MacCOBOM IO PACTBOpA XJIOPHIAa HATPUS MO METOIY
®onbrapaa», «KommiekcoHoMeTpruieckoe onpeeseHus KOHIIEHTPAMU XJI0pUIa Kajdblus B PaCTBOPE JUIst
WHBEKIUI»: 03HAKOMBTECh C TEOPETUYECKUM MaTepHalioM MO TeMe JiaboparopHOil paboTel, odopmmure
nabopaTopHBI )KypHaI (pabouyio TeTpaib), OTBETHTE Ha KOHTPOJIbHBIE BOIPOCHI.
3. M3yuuTe anropuTMbl pacdeTa M IMOCTPOEHHUS KPHUBBIX TUTPOBAHHSA B METOJAX KHUCIOTHO-OCHOBHOTIO,
OKHCJIIMTCIIbHO-BOCCTAHOBUTCIILHOTO, OCAAUTCIIbHOTO U KOMIIJICKCOHOMETPHUUYCCKOI'O TUTPOBAHHA.



Tema 6. DU3NKO-XUMHYECKUE METOAbI UCCJIEI0BAHMS JJIs1 Pa3pa00TKH, HCCJIeT0BAHUA U IKCIIEPTHU3bI
JIEKAPCTBEHHBIX CPECTB, JIEKAPCTBEHHOI0 PACTUTEIbHOIO CHIPbS M OMOJOTHYeCKUX 00bEeKTOB U UX
NpuMeHeHue MPU MOHUTOPUHIe Ka4ecTBa, 3(p(PeKTUBHOCTH U 0€30IACHOCTH JIEKAPCTBEHHBIX CPEACTB
U JIEKAPCTBEHHOI'0 PacTUTEJbHOI0 chipbs (I1K-4)

Jlekumus.
Jleknsa «OnTuyeckrue MEeTOAbI aHAIN3a»
OO6muit npunmn Metoaa. Knaccudukaius OnTHYeCKUX METOJIOB aHATU3A.
MorneKynsapHbIi CIIEKTPAIbHBIA aHAIW3 B YABTPA(PUOIECTOBOM W BUAMMOW oOmacTu crekTpa. CyliHOCTH
Merona. IlBer wm cmekrp. OCHOBHBIE 3aKOHBI cBeTomomionieHuss byrepa. OObenTWHEHHBIN 3aKOH
ceeronioromienus: byrepa — Jlambepra — beepa-bepnapa. OnTudeckasi IIIOTHOCTh U CBETOIPOITYCKAHHE,
CBs3b MeXay HUMH. KoadduuueHT mnormomenus cBeTan Kod(DHUIIMEHTHOTAIEHNUsS - MOJSPHBIA H
YIENbHBIN; CBS3b MEXAY MOJSPHBIM K03((ULIMEeHTOM MorameHust 1 Ko3QGUIMEHTOM MOIJIOUICHHs CBETa.
AJIUTUBHOCTB ONTUYECKON TUIOTHOCTH, PUBEAEHHAS ONITHYECKAs! INIOTHOCTb.
[IpuHuunuanbHas cxema MoMy4yeHus: cnekrpa nomomieHus. [[oHATHE O MPOUCXOXKIECHUU SIIEKTPOHHBIX
CIEKTPOB TMOIVIOMICHHS; OCOOCHHOCTH JJIEKTPOHHBIX CHEKTPOB TMOIVIOMICHHUS OPraHUYECKHX U
HEOPraHUYECKUX COCIUHEHHUI.
Jlexuus «MeToabl aGCOPOLIMOHHOTO ONITUYECKOTO aHAIHU3a)
Metobl aOCOpOLIMOHHOTO aHANIN3A: KOJTOPUMETPHUS, POTONIEKTPOKOIOPUMETPHUS, CIIEKTPOHOTOMETPHUS.
[Ipumenenue crnekTpoQOTOMETPUH TPU MOHHMTOPUHIE KadyecTBa, J(PPEKTUBHOCTH M 0O€30ImacHOCTU
JIEKapPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO PACTUTEIILHOTO CHIPbSL.
Komopumerpusi. Meton cTaHZapTHBIX CEpUid, METOJ YpaBHHMBAHHS OKpAacOK, MeTon pazbaBieHus. Mx
cyurHocTs. [Ipumenenue B hapmanuu.
dotokonopumerpusi, ¢GorosnekTpokosopumerpusi. CyIIHOCTh METONOB, JOCTOMHCTBA M HEIOCTAaTKH,
MIPUMEHEHHUE.
KomuuectBennslii  poroMmeTpuueckuii  aHanmmu3. YCaoBUS (HOTOMETPUYECKOTO ompeneneHus (BBIOOP
(dboTOMETpHUYECKON peakluu, aHAIUTUYECKOW [UIMHBI BOJIHBI, KOHIIEHTPAMM pPACTBOPA M TOJLIMHBI
MOTJIOIIAIONIEr0  CJIOS, MCIOJb30BaHME  pacTBopa  cpaBHeHHs). OrmpeneieHHe  KOHIEHTpaLUU
aHAJIM3MPYEMOI0 pacTBOpa: METOJ T'padyHpPOBOYHOTO Tpaduka, METOJ OIHOTO CTaHAapTa, OINpeleieHHe
KOHIICHTPAIMHU 110 MOJSIPHOMY (WU yaeabHOMY) KOA(h(HUIIMEHTY MoramieHus, MeTo J00aBOK CTaHIapTa.
Omnpenenenre KOHUEHTPALMA HECKOJIBKUX BEIIECTB NMPU UX COBMECTHOM MPUCYTCTBUU.
[TorpemrHoCTH CIEKTPOGOTOMETPUIECCKOTO aHAN3a, UX MIPUPOJIA, YCTPAHECHHUE.
OKcTpakimoHHo-poToMeTpuueckuii  aHanu3. CyImHOCTh MeTOma. YCIOBHS TPOBEACHHUS aHAIM3a.
doToMeTprUeCcKHe peakliii B AKCTPaKIIMOHHO-(hoTOMeTpuueckoM Metoze. [Ipumenenne metoza.
[TonsiTre o poToMeTprUUECKOM TUTPOBAHUU.
Jlexkuust «JIFOMUHECIICHTHBIN aHAJIU3)

CymHocth Metona. Knaccudukarus pasnIuyHbIX BHAOB JIFOMHUHECHCHIMH. DinyopecreHTHBI aHaIu3.
[Ipupona ¢mayopecuenunu. OCHOBHBIE XapaKTEPUCTHKU M 3aKOHOMEPHOCTH JIIOMMHECLEHIIUU: CHEKTP
(bnyopecueniuu, 3akoH Ctokca - JloMmMerns, mpaBuiIo 3epKaibHOM CUMMETpuH JIeBInHa, KBAHTOBBIN BBIXOT
¢dbnyopecuenuu, 3akoH (mpaBuio) C.M. BasunoBa. KonwdecTBeHHBIN (DIyOpeCIEHTHBINM —aHATH3:
MPUHIIMIIBI, YCJIOBUS MPOBEACHUS, JIOMUHECHEHTHbIE peakiuu. CrocoObl orpeneiaeHus] KOHIEHTpaluu
BEIIECTBA (meTon rpayupOBOYHOTO rpaduka, METOT OJTHOTO CTaHJapTa).
DKCTpakUMOHHO-(IIyOPECIICHTHBI ~ aHanu3.  TuTpoBaHHWE €  MPUMEHEHHEM  (IyOpecleHTHBIX
uHankaropoB.IIpuMeHeHrne TIOMUHECIIEHTHOTO aHalIu3a MPU MOHHTOPHUHIE KayecTBa, 3PPEKTUBHOCTH U
0€301MacCHOCTH JIEKAPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO PACTUTEIHHOTO ChIPhSI.

Jlexus «Xpomarorpaguueckue METObI aHATIH3a»

HNonoobmennas xpomarorpadus. Cymuocte metoma. Monutel. MonooOMeHHOe paBHOBecue. MeTombl
noHOOOMeHHO# Xxpomarorpadun. [IpuMeneHre HOHOOOMEHHON XpomaTorpaduu.

["a3oBas (ra3okuaKOCTHAS M Ta3zoaacopouronnas) xpomarorpadus. Cymuocts MeTona. [Tonstue o Teopun
metona. [lapamerpsl ynmepkuBanus. [lapameTpsl pasmencHust (CTeNeHb pas3ieicHUs, KOAPPHUIIMESHT
paszeneHus, YUCIO TEOPETUUYECKUX Tapeiok). BimsHue Temreparypsl Ha pasaeneHue. [Ipaktuka metona.
OcobeHHOCTH TIpOBeNCHUsI XpoMaTorpadupoBanus. MeToabl KOJIWMYECTBEHHOM 00pabOTKH XpoMaTorpamm
(abcomroTHOM KaTMOpPOBKY, BHYTPEHHEH HOPMAJIU3AIlii, BHYTPEHHETO CTaHIapTa).
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[ToHsATHE 0 KOMOMHHPOBAHHBIX METOAAX: XPOMATO-MaCC-CIIEKTPOMETPHSI, XPOMATO-CIIEKTPO(POTOMETPHSL.
KunkoctHas xpomarorpadusi, BEICOKOAhHEKTUBHAS KUIKOCTHAsI Xpomarorpadus. CymHOCTh METO/1A.
[IpumeHeHHEe METOMOB KOTUYECTBEHHON Xpomarorpaduu Mpu MOHUTOPHHTE KadecTBa, 3)PEeKTHBHOCTH U
0€30IaCHOCTH JICKAPCTBEHHBIX CPE/ICTB M JICKAPCTBEHHOTO PACTUTEIHHOTO CHIPBS.
Jlexuus «AmnepoMerpuueckuil ananu3. KoHqyKToMeTpuyecKkuiiaHaans
Amnepometpusi. CyIIHOCTh METO/AA. YCIOBHUSI NPOBEACHUS AMIIEPOMETPUUYECKOrOo TUTpoBaHUA. Kpusbie
aMIePOMETPUYECKOTO TUTPOBAHUS.
[TonsTre 06 aMepoMeTpUYECKOM TUTPOBAHUU C JIByMSI HHIMKATOPHBIMU JIEKTPOJIAMHU.
[IpumeHeHHEe aMIEPOMETPUYECKOTO THUTPOBAHUS TIPU MOHHUTOPUHTE KadyecTBa, AP(PEKTUBHOCTH W
0€30IaCHOCTH JICKAPCTBEHHBIX CPE/ICTB M JICKAPCTBEHHOTO PACTUTEIHHOTO CHIPHS.
Konnykromerpus. [IpuHuun metoaa, oCHOBHbIE MOHATHUSA. CBSA3b KOHLIEHTPALMM PACTBOPOB AJIEKTPOJIUTOB
C HX OJJeKTpuyeckod mnpoBoguMmocTbio. [Ipsmas konaykroMmerpus. OrpeneneHue KOHLEHTpALUU
aHAIM3MPYEMOI'0 PACTBOpA IO JaHHBIM H3MEPEHUS DIIEKTPONPOBOAHOCTH (PacUETHBI METOHA, METOJ
IpajyupOBOYHOIO TpaduKa).
Konnykromerpuueckoe TuTpoBaHue. CymHOCTh MeTona. Tumbl KpPUBBIX KOHAYKTOMETPUYECKOTO
TuTpoBaHus. IIoHATHE O BHICOKOUACTOTHOM KOHJTyKTOMETPUUYECKOM TUTPOBAHUH.
[IpuMeHeHHe KOHIYKTOMETPHUM TPH MOHUTOPHUHIE KadecTBa, APQPEKTUBHOCTH M OE30HMaCHOCTH
JIEKaPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOI'O PACTUTEIILHOTO CHIPHSL.
Jlexuus «IloTeHIMOMETPUYECKUI aHATIU3)
[Mpunuun metoma. OnpesneneHrne KOHIEHTPALUU aHAIM3UPYEMOTO pacTBOpa B MPSIMON MOTEHIIMOMETPHUH
(MeTon  rpamyupoBouHOTO rpaduka, METOM  CTaHAApTHBIX  100aBok). [IpuMeHenme  mnpsMoun
MOTEHLIMOMETPHH. [ToreHmomeTpu4eckoe TUTPOBAHUE. CymHocThb MeToza. Kpusbie
MOTEHLIMOMETPUUYECKOTO  TUTpoBaHUS. IIpuMeHeHHEe  MOTEHUHOMETPUYECKOTO  TUTPOBAaHUS  IPH
MOHHUTOPUHIE KayecTBa, PPEKTUBHOCTH M 0O€30MaCHOCTH JIEKAPCTBEHHBIX CPEICTB U JIEKApCTBEHHOTO
PaCTUTEIBHOTO CHIPBS.
Jlexuus «Ilonsporpadudeckuii aHaIu3»
OO6mue mnousATus, npuHIUN Metoxa. [lomsporpaduueckue KpuBble, HOTEHIHMAI IOJIYBOJHBI, CBA3b
BeMMYUHBl UG Yy3MOHHOTO TOKa C KOHIeHTpamuei. KomnuecTBeHHBIN monsporpaduuecKkuil aHans;
orpesiesieHNe KOHLEHTPAllMU AaHaTU3UPYyEeMOro pacTBopa (METoj] TpadyHpOBOYHOTO Tpaduka, METoJ
CTaHJApPTHBIX PAcTBOPOB). YCIIOBUSI TPOBEACHMs Mossgporpapuueckoro ananuza. Ilpumenenue
noyisiporpaduyi Ipu MOHUTOPHUHTE KadecTBa, YOPEKTUBHOCTH M OE30MACHOCTH JICKAPCTBEHHBIX CPEICTB U
JIEKaPCTBEHHOT'O PACTUTEILHOTO ChIPbS.
Jlexuus «KynoHomerpuueckuii aHaius»
[Ipunmuner metona. Ilpsmas kymoHomeTpus. CymHOCTh NPAMOM KYJOHOMETPUU TIPU MOCTOSSHHOM
noteHuuaine. CrnocoObl OnmpeaeseHns KOJINYecTBa AEKTPUUECTBa, MPOLISANIEr0 Yepe3 pacTBOp B MPSMOi
KynoHomeTpuu.  Kymonomerpuueckoe TutpoBaHue. CymHOCTh MeTOAA. YCIOBUSA  NPOBEIEHUS
KyJIOHOMETPUYECKOTO TUTPOBaHUS. MIHIMKalK TOYKK SKBUBaJIEHTHOCTU. [IpriMeHeHre KyTOHOMETpUHU MIpH
MOHHUTOPUHIE KayecTBa, PPEKTUBHOCTH M O€30MaCHOCTU JIEKAPCTBEHHBIX CPENICTB U JIEKApCTBEHHOTO
PaCTUTEIBHOTO CHIPBS.

JlaboparopHbie padoThbI.
Jlaboparopnas pabora «KonuuecTBeHHOE ONpeeieHrne CoAepKaHus IEBOMHUIIETHHA METOI0M CPAaBHEHUS
CO CTaHAApTOM»
[TpaBuna pabotsr Ha poTornekTpokogopumerpe CD-2000.
IIpuroroBiieHnE CTaHIAPTHOTO PACTBOPA JIEBOMELIUTHHA.
W3mepeHne onTHYECKON IUIOTHOCTH CTAHJAPTHOTO U AHAJIM3UPYEMOIO pPacTBOPOB JIEBOMEIUTHHA:
N3MmepeHne onTUYecKyr0 MJIOTHOCTh CTAHAAPTHOTO PAacTBOpPA JICBOMHUIETHHA MPH JJIMHE BOJHBI 278 HM
otHocuTenbHO 0,1 M pacTBOp rusipokcuia HaTpusl.
N3Mmepenne onTUuecKoil IIIOTHOCTH MCCIEAYEMOTO PaCTBOPA JIEBOMULIETHHA.
Pacuer mporeHTHOro cofiepKaHus JIEBOMEIIUTUHA B UCCIIEyEMOM PacTBOpE.
KoHTposnbHBIE BOIIPOCHI:
1. Hanmmure ypaBHeHue 3akoHa byrepa — JlamGepra — bepa.
2. Yto Ha3BIBAIOT MOJISIPHBIM KO3 (PUIIMEHTOM TOTTIOMIEHUS ?
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3. Uto Ha3bIBAIOT CIIEKTPOM MOTIIOMICHUS ?

4. OxapakTepu3ylTe METOJl CpPaBHEHHUSI ONTHUYECKUX IUIOTHOCTEH CTAaHIAPTHOTO W AHAJIU3HPYEMOIO
pacTBOpPOB.

Jlabopatopnass pabora «KommuecTBeHHOE  ompeneneHue  coiaepkaHus — (ypanwidHa — METOAOM
KaJIMOPOBOYHOTO TpaduKar

[TpuroTtoBnenue pabovero pactBopa GyparuinHa.
[TpuroToBieHue cTaHAAPTHRIX PACTBOPOB (ypaLMIMHA TS TOCTPOCHUS KaTMOPOBOYHOTO rpaduka.

W3mepenne ontuieckue IIOTHOCTH CTaHAAPTHBIX PACTBOPOB JUIS MOCTPOCHUS KaIMOPOBOYHOTO rpaduka
OTHOCHUTEJILHO PacTBOpA CPABHEHUS MPHU JITIMHE BOJIHBI 450 HM.

N3MepeHnne onTruieckoi MIOTHOCTH aHAJIU3UPYEMOTrO pacTBOpaA.

[TocTpoenne KaauMOpPOBOYHOTO TpauKka ¥ BBIYUCICHHE KOHIIGHTPALMU HCCIEAYEeMOTOo pacTBOpa
dypanuimHa.

KoHTposnbHBIE BOIIPOCHI:

1. [IpaBuna mocTpoeHMs KaaTuOPOBOYHOTO Tpaduka.

2. [IpuHIMI MeToaa ONIpe/IeICHUs KOHIICHTPAIMH BEIIECTBA M0 KATHOPOBOYHOMY IpaduUKYy.

3. IlpuBeaute mnpumepbl NpPUMEHEHUS  (OTODIEKTPOKOJIUMETPUUECKUX  METOJOB  aHaluW3a B
(hapmareBTH4eCKOM aHAJIN3E.

JlaGoparopHast pabota «OmnpeneneHue MacCchl MEPMaHraHaTa Kajiusl B aHAJU3UPYEMOM pPacTBOPE METOIOM
100aBOK»

[TpuroToBienue padboyero pacTBopa MepMaHraHaTa Kajus u3 pabodero pacTBopa.

M3mepenue onTUYEeCcKoi INIOTHOCTH pabovero pacTBopa rnepMaHranara kKaiaus npu JuymmHax BoiH 400, 440,
490, 540 u 590 aMm.

[TocTpoeHue criekTpa MomIoUIeHNs: padovero pacTBOpa epMaHraHara Kajius U BBIOOP ONTUMAIbHOM JUTMHBI
BOJIHBI, COOTBETCTBYIOIEH MAaKCUMAJIIbBHOMY 3HAYEHHUIO OITUYECKOU IIJIOTHOCTH.

M3mepeHue ONTHYECKOM IIOTHOCTH HCCIEAYEMOro pacTBOpa IEpMaHraHara Kajlus NpHU BBIOpAaHHOMN
ONTUMAJIbHOW JUIMHE BOJIHBI.

PacueT KOHIIEHTpaIMKM aHAJIU3UPYEMOrO pacTBOpa MEpMaHraHaTa Kajius M Macchl IepMaHraHara Kajus B
HEM.

KoHTposnbHBIE BOIIPOCHI:
1. Ha yeM ocHOBaHO ompeiesieHne KOHIIEHTPAIIMU BEIIECTBA 110 METOAY 100aBOK?
2. Kak paccunThIBalOT KOHIIEHTPALUIO 100aBKH?

3. Kakue Merompl pa3ivyaroT MO XapakKTep B3aWMOJCHCTBUS AaHAJIU3UPYEMOW CHUCTEMbI C JIYUYHCTOU
SHEpTHEH U criocoly ee mamepenus? [IpuBeaurTe mpuMepbl METOIOB.

JlabopatopHass ~ paboTa«AMIIEpOMETPHYECKOEC  THUTPOBAaHWE  HWOHOB  IIMHKA  Zn2+  pacTBOPOM
rekcanmanodeppara (II) xammsi»

Bri6op notennmana naaukaropaoro ekrpoaa (Pt).

TuTpoBaHHe HOHOB LIMHKA B aHAJIM3UpyeMoM pacTBope pacTBopoM K4[Fe(CN)6].
[TocTpoenue KprBOW TUTPOBAHUS U ONpeeieHne 00beM TUTPAHTA B TOUKE SKBUBAJIEHTHOCTH.
Brruucnsior copepikanue HOHOB IIMHKA B UCCIIEyEMOM PacTBOpE.

KoHTponbHBIE BOIPOCHI:

1. Ilopsimox paboOTHl Ha YCTAaHOBKE JUI aMIEPOMETPUYECKOTO TUTPOBAHMS, €€ OCHOBHBIC Y3IbI, UX
Ha3Ha4YeHUe.

2. Kakue 31eKTpobl MOTYT CIY>KUTh UHIUKATOPHBIMU B aMIIEPOMETPUUECKOM TUTPOBAHUU?
3. Kako¥i »1eKTpo/1 BBINOJIHAET POJib HHAUKATOPHOTO B Bamen sueiike?

4. Kaxoil 271€KTpo/1 BBIIOIHSIET POJIb 3JEKTPOA CPABHEHMS?

5. Kaxoii anexTponuT siBisieTcss GOHOBBIM?

6. Kakum TpeOOBaHUSAM JOJKHBI YIOBIETBOPATH MPOIECCHI, HCIOJIB3yeMble B aMIIEpOMETPHYECKOM
TUTPOBaHUU?
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JlaGoparopHoe 3ansTHe. KoiutokBuyM u pemieHue 3agad mo Teme «DHU3UKO-XUMHUECKHE METOIbI
UCCIIEIOBAaHUA ISl pa3pabOTKU, MCCIIEIOBAHUS U KCIEPTU3bI JIEKAPCTBEHHBIX CPEICTB, JIEKaPCTBEHHOTO
pPaACTUTENILHOTO CHIPbS U OHOJOTMYECKUX OOBEKTOB M MX NPUMEHEHHE NP MOHMTOPUHIEC KavyecTBa,
3P PEKTUBHOCTH U 6€30MaCHOCTH JICKAPCTBEHHBIX CPE/ICTB U JIEKAPCTBEHHOTO PACTUTEIBHOTO ChIPhS).

1. OcHOBHBIE 3aKOHBI CBETOIIOTIIONIEHUS.

2. OnTuveckas MIOTHOCTh (IKCTUHKIIMS ), POIyCKaHUE, CBA3h MeX Iy HUMHU. KoadduimeHnTt nornomeHus u
K03 (HUIMEHT MMOTaIICHHUS.

3. Konopumerpusi, (oTokonmopumeTpusi, X NPUMEHEHUE (METOABI CTAaHIAPTHBIX CEpUi, YpaBHHBaHUS
OKpPAacoK, pa30aBJICHHS ).

4. Cnexrpodortomerpus. CymHOCTh METOAA, UCIIONIB3yeMble TPUOOPHI, TOCTOMHCTBA U HETOCTATKH METO/Ia.
YenoBusi GOTOMETPUUECKOTO OIpeIeICHHUS.

5. ®otometpusi. OcHOBHOI 3ak0H cBeTonoromenust byrepa-Jlam6epra-bepa.
6. @oTOMETPUUECKOE TUTPOBAHKE, BUJbI KPUBBIX TUTPOBAHUSI.

7. Crnexrpodoromerpus. CyuiHoCTh MeToza, MIPUMEPbI ONIPEICIICHUIA. [TorpemnocTu
CHEKTPO(HOTOMETPUYECKOTO aHAIIH3A.
8. DKCTPaKIIMOHHO-(DOTOMETpHUUYECKHUI aHasus. DOTOMETPUUECKHE peaxkuuu B

IKCTPAKIIUOHHO-()OTOMETPUIECKOM aHAIH3E.

9. Ilpumenenne crneKTpOoPOTOMETPUH TPH MOHUTOPUHTE KadecTBa, d(PPEKTUBHOCTH W OE30MaCHOCTH
JICKAPCTBEHHBIX CPE/ICTB U JICKAPCTBEHHOTO PACTUTEIILHOTO CHIPHSI.

10. JIromuuectieHTHBIN aHanu3. CyniHocTs MeTona. Knaccuduxarus pa3auaHbIX BUIOB JIIOMUHECIICHITHH.

11. IlpumeHeHHE JIOMHMHECHEHTHOTO aHajh3a MpPU MOHHUTOPUHIE KadyecTBa, APPEKTUBHOCTH U
0€30IaCHOCTH JICKAPCTBEHHBIX CPE/ICTB M JICKAPCTBEHHOTO PACTUTEIHHOTO ChIPHS.

12. ®diyopecuieHTHBIN aHanu3: Tpupona (IIyopeclueHIMH; OCHOBHbBIE XapaKTepPUCTHKH M 3aKOHOMEPHOCTH
JIIOMUHECLEHIIUH.

13. KonuuecTBeHHBIN (IyOpEeCHEHTHBIH aHAJIW3: MPUHLUI, YCIOBHS IPOBEACHUS aHaln3a, CIOCOOBI
OMPCACIICHUS KOHIOCHTPAUK BCUICCTBA, IPUMCHCHUC.

14. DxcTpakMoOHHO-(IIyOpeCeHTHbIH aHanmu3. TuTpoBaHue ¢ MOMOIIBIO (PITyOpPEeCIEHTHBIX HHANKATOPOB.
15. NonoobmenHnast xpomarorpadus. CynrHocTs MeToaa; HOHUTHL. MIoHOOOMEHHOE paBHOBecHe. MeTo b
noHOOOMeHHO# Xpomarorpadun. [I[puMeHeHrne HOHOOOMEHHOM Xpomarorpaduu B aHAIH3E.

16. T'a3oBasi xpomarorpadus, ra3o-kuakoctHas xpomarorpadus. Cymuocte Merona. [loHsTue o Teopun
MeToAa (mapaMmeTphl yAEp>KMBaHUS; MapaMmeTpsl pasaeieHusi; A(PGEeKTUBHOCTh KOJIOHKH; BIUSHUE
TEeMIIepaTyphl Ha pa3eicHHE).

17. Tazo-xuakoctHass Xxpomarorpadus. IIpunnunuansHas cxema ra3oBoro xpomarorpaga. Pacuer
KOHILICHTPALUH 110 [T0Ka3aHUsIM PETUCTPATOPA.

18. Bricokoa(ddexrtuBHas sxuakocTHas xpomartorpadus. CymHocTh MeTona. [IpuHuMmuanbHas cxema
KHJIKOCTHOTO Xpomarorpada.

19. IlpumeHeHne METOIOB KOJIMYECTBEHHOM XpomaTorpaduu Ipyu MOHUTOPHHTE KayecTBa, 3PPEKTUBHOCTH
1 0€30MaCHOCTH JIEKAPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO PACTUTEIHHOTO CHIPHSI.

20. TloTeHUMOMETPUYECKUN aHAJIN3: MIPUHLIMII METO/A OIPEEICHUE KOHLEHTPALMK BEIIECTBA B MPSMOM
MOTCHIUOMETPUHU. FIOHOCEIEKTUBHBIE DIIEKTPO/IBL.

21.  IloTeHIMOMETPUYECKOE  TUTPOBAaHME:  MPUHUMUI;  KPHUBbIE  TUTPOBAHUSA,  IPUMEHEHUE
MIOTCHI[UOMETPUYECKOTO TUTPOBAHHUS.

22. TlpumeHeHNE MOTEHIIMOMETPUYECKOTO TUTPOBAHUS MPU MOHUTOPUHIE KadecTBa, Y(P(PEKTUBHOCTH U
0€30MMacHOCTH JIEKAPCTBEHHBIX CPEJICTB U JIGKAPCTBEHHOTO PACTUTEIHHOTO CHIPHSI.

23. Konagykromerpuueckuii ananus (KoHaykromerpus). [[puHuun MeToaa, OCHOBHBIE TIOHSITHS.

24. llpsmas KOHOYKTOMETpUs (OMNpeesieHHe KOHILIEHTpAllMM pPAacYeTHBIM METOAOM U METOAOM
KaJIMOpOBOYHOTO Trpaduka).

25. Konaykromerpuueckoe TtutpoBanue. CymHocTh wmetona. Kpusesie TutpoBanus. IIpumenenue
KOHJTyKTOMETPHYECKOTO TUTPOBAHUSI.

26. IlpumeHeHHe KOHAYKTOMETPUU MPHU MOHUTOPUHIE KayecTBa, A(PQPEKTUBHOCTH U OE30MACHOCTH
JIEKapPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOT'O PACTUTEIIBHOTO CHIPbSL.

27. lonsiporpadudaeckuii ananus. CynHocTs MeToa. [lomssporpaMMbl, KX OCHOBHBIE XapaKTEPUCTHUKH.
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28. Ilpumenenue mnonsiporpa¢uu TNPU MOHUTOPHHIE KayecTBa, S(P(GEKTUBHOCTH U 0E30MacHOCTH
JICKApCTBEHHBIX CPE/ICTB U JICKAPCTBEHHOTO PACTUTEILHOTO CHIPbS.

29. Ammnepomerpuueckoe TUTpoBaHue. CymHocTh MeToAa. KpuBble TUTpOBaHHUS. YCIIOBUS NPOBENEHUS
TUTPOBAHUS.

30. [IpumeHeHHEe aMIEPOMETPUYECKOTO TUTPOBAHUS NPU MOHUTOPUHIE KauecTBa, I(PQPEKTHUBHOCTH U
0€30IaCHOCTH JICKAPCTBEHHBIX CPE/ICTB U JICKAPCTBEHHOTO PACTUTEIHHOTO ChIPbS.

31. Kynonomerpuueckuii ananus. CyIiHOCTh METOa. YCIOBUS KyJOHOMETPUUYECKUX onpeneneHuil. [Ipsamas
KyJIOHOMETPUS.

32. Kynonomerpuueckoe TuTpoBanue. CylmHOCTb METOJa. YCIOBUS MPOBENEHUs TUTpoBanus. [Ipumenenne
KyJIOHOMETPUYECKOTO TUTPOBAHUS.

33. IlpumeHeHHE KyJOHOMETPUM TPH MOHUTOPHHIE KauecTBa, 3(dekTuBHOCTH U 0O€30MacHOCTH
JICKApCTBEHHBIX CPE/ICTB U JICKAPCTBEHHOTO PACTUTEILHOTO CHIPbS.

34. Tlpumepsl TpUMeHEHUsT PU3UKO-XUMUIECKUX METOJIOB HCCIEIOBAHUS TSl pa3paOOTKU, UCCIICIOBAHUS U
AKCIEPTHU3HI JIKAPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO PACTUTEIHHOTO CHIPhSI M OMOIOTUYECKUX OOBEKTOB.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe 1 M3yUNUTE KOHCHEKT JIEKIUHI 10 pa3aey.

2. IloaroroBeTech K J1abopaTopHbIM padoTam«KonnyecTBeHHOE OnpeneeHne COACep KaHus JIEBOMULICTHHA
METOJIOM CPaBHEHHUS CO CTaHIapTOM», «KomuuecTBeHHOE onpenenenne coaepkanus QypanninHa METOI0M
KaTMOpOBOYHOTO Tpadukay, «AMIEPOMETPUYECKOE THTPOBAHME HOHOB LHMHKA Zn2+ pacTBOPOM
rekcanmanogeppara (1) kamus»: 03HAKOMBTECh C TEOPETHUECKUM MaTepHaIOM 1O TeMe J1abopaTopHON
pabotbl, opopMuTe 1a0OpATOPHBINA KypHAT (PaboUyI0 TETPaib), OTBETHTE HAa KOHTPOJIbHBIE BOIPOCHI.

3. MByuure anropuTMbl MOCTPOCHUS KPHUBBIX THTPOBAHUS B MeETONaX (POTOMETPUYECKOTO THUTPOBAHUS,
aMIIEpOMETPHUH, TOTCHIIMOMETPHUU.

4. OxapakTepu3yiTe METObl KOJMHMYECTBEHHOW XpoMaTorpaduu 1 MPUBEAUTE MPUMEPHI €eTPUMEHEHUS IS
pa3paboTKu, HCCIENOBAHUS M SKCIIEPTU3HI JICKAPCTBEHHBIX CPEACTB, JICKAPCTBEHHOTO PACTHTEIHLHOTO CHIPhS
U OUOJIOTMYECKUX OOBEKTOB.

5. Oxapakrepu3yiTe MeTOJbl MONAPOrpapuueckoro M KyJIOHOMETPUYECKOTO aHaiu3a U MpPHUBEIUTE
npUMephl MX MPUMEHEHHs s pa3paOOTKH, MCCIEIOBAaHUS U OKCHEPTU3BI JIEKAPCTBEHHBIX CPEICTB,
JIEKapCTBEHHOT'O PACTUTEIHLHOTO ChIPh U OMOJIOTHYECKUX 0OBEKTOB.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
*  TEKyIUHd KOHTPOJIb — 54 Gamia
*  KOHTPOIILHBIE CpPe3bl — 2 cpe3a Mo § 0aIoB KaxIblit
* OTBeT Ha ’Kk3aMeHe: He Oosee 30 OamioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl
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Beenenue B | KossiokB 8 3a koIoKBHYM Hauucisiercs 8 OammoB. KomnokBuyMm BKIIOYaeT B
AHAJIUTUYECKYIO | MyM(KOHT ceOs TMHCHMEHHBIH OTBET HA 2 TPEABAPUTEIILHO OINpeaesICHHBIX
XUMHIO. POJIBHBIH BOIPOCA U3 MEpPEUHsl BONPOCOB, BBIIAHHBIX 3apaHee s MOATOTOBKU
KagectBennsIit cpe3) cTyneHTa. Ha moArotoBky k oTBeTy Ha KOJUIOKBUYM faeTcs 30 MUHYT.
aHaJIN3. 4 Oamma — CTyAGHT Ha BONPOC Jall pPa3BEpHYTHIH MOJHBIA U
[Ipumenenue MIpaBUJIBHBIA OTBET;
METOZIOB 3 Ganna — CTYACHT NPH OTBETE Ha BOIPOC IOMYCTUI HETOUHOCTE;
KaueCTBEHHOTO 2 Ganna — CTyACHT NIPU OTBETE Ha BOIIPOC JIOITyCTWII HE Oojee OnHON
aHanm3a JUIs OLIHOKY;
pa3paboTku, 1 Gann — cTygeHT OTBETe Ha BONPOC AOMYCTHII IBE U Oosee OIMOKY;
UCCIIEZIOBAaHUHN 1 0 6amIoB — CTyIEHT Aajl HeMPaBUIBHBIA OTBET HA BOMPOC / OTKa3 OT
9KCIEPTU3BI OTBETa Ha BOIIPOC.
JICKapCTBCHHBIX | 3amura 10 Brmmonusiercs 5 nabopaTopHbIX paboT, Ha 3alIUTY KaXIOW U3
CPEACTB, naboparop KOTOPBIX OTBOAMTCSA 2 Oasa.
JICKapCTBEHHOI'O |HpIX paboT 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
PacTUTCIIBHOTO 00s13aTeILHBIM COOIIONEHUEM IpaBUI TEXHUKU 0€e30I1aCHOCTH.
ChIpbA U Baner 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:
OHOIOrHYECKHX 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUueM
00BEKTOB NpaBWI TEXHUKH O€30IacHOCTH W MpaBWIbHOE OQOpMIICHHE
nabopaTropHOl paboTHl B paboueii TeTpaau
1 Gamn - 32 OTBET Ha KOHTPOJBHBINA BONPOC K JaboparopHOH padoTte
(mpemonaBarenb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIA BEpPHBI OTBeT, Haumcusercss | Oamr, ecaum  OTBET
HETPaBUJILHBIN UK OTCYTCTBYeT — () GaioB)
Pemenne 10 3a pemenne 3amad Hauncisercs 10 6amios.
3a1a4 Pemenne 3amau BKIowaeTcs B ceOs perneHue 2 3amad 1mo 5 6aiioB
kaxnas. Ha pemenue 3amaq orBogutcs 20 MAHYT.
5 6au10B — 3a/1a4a pellieHa IPaBUIIbHO;
4 Ganna — IpH peIICHUH 3aaud JOIYIIICH OAMH HEIOUCT;
3 Gajuta — Ipu pelIeHUH 3a7a4M JOIYIIIEHO HECKOJIBKO HEJI0UETOB;
2 Gamia — Ipy peleHu  3aaqu JOITYIICHA OTHA OITHOKa;
1 Gaymt — mpu pernIeHu  3a1a49H JOITYIIIEHO HECKOIBKO OIHUO0K;
0 6amIoB — CTYICHT HENPAaBIIBHO PEIII 33/1ady / OTKa3 OT PeIICHUS
3a1a4u
Tomorennsie n | Kosutoks 8 3a KOMUIOKBHYM HauwcisieTrcs 8 OamioB. KommokBuyMm BKIIIOYAaeT B
TETEPOrCHHBIE | HYM(KOHT ce0s NHUCHbMEHHBIH OTBET HA 2 IIPEABAPUTEIIBHO OIpPEesICHHbBIX
paBHOBECHS, |pOJIbHBIH BOIIPOCA U3 MEPEUYHs BONPOCOB, BBIIAHHBIX 3apaHee /IS OIIOTOBKH
JIEKAIUE B cpe3) cryaeHTa. Ha monroroBky K oTBeTy Ha KOJUIOKBUYM JaeTcs 30 MUHYT.
OCHOBE 4 Oamra — CTyOCHT Ha BOMNPOC MJall pPa3BEPHYTHIA TONHBIA U

XUMHUYECKOTO U
(DU3HKO-XUMHYE
CKOTO aHaJn3a
JIeKapCTBEHHBIX
CPEICTB,
JIEKapCTBEHHOTO
PaCTHTEILHOTO

MpaBWIbHBIN OTBET;

3 Gamya — CTYAEHT IIPH OTBETE HAa BOMIPOC JOMYCTHI HETOYHOCTD;

2 fajuta — CTYIEHT TPH OTBETE Ha BOIIPOC TOMYCTHI He Ooiee OmHOM
OIIINOKH;

1 GayuT — CTYZIEHT OTBETE Ha BOIIPOC MOMYCTHII ABE M O0Jiee OMMOKY;
0 0ayuIOB — CTYNEHT Jall HeMPaBUIIBHBIA OTBET HA BOMPOC / OTKa3 OT
OTBETa Ha BOIIPOC
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CBIPbS U 3amuTa 14 Brmmonusiercs 7 nabopaTopHbBIX paboT, Ha 3aIlIUTY KaXIOW U3
OHOIOrHYECKUX naboparop KOTOPBIX OTBOAMTCSA 2 Oasa.
00BEKTOB HBIX paboT 3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MpaBUJI TEXHUKW OE30IaCHOCTH W MPaBHIBHOE OGOpMIICHUE
naboparopHOl paboTHl B paboueii TeTpaau
1 Gamn - 32 OTBET Ha KOHTPOJBHBIN BOMPOC K JIabopaTopHOii padote
(mpenofaBarenp 3agacT OJWMH KOHTPOJBHBIA BOMPOC W3 MEPEUHS
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MOJTHBIA BEpPHBIM OTBET, HaumciseTcs | 0Oamr eciu  OTBET
HEMPaBWILHBIA WK 0TCYTCTBYeT — () 0aJIoB)
Pemenne 10 3a pemenne 3amaq Hauncisercs 10 6amios.
3a1a4 Pemenne 3amau BKIrowaeTcs B ceOs pereHue 2 3amad 1mo 5 6aiioB
kaxnas. Ha pemenue 3amaq orBogutcs 30 MUHYT.
5 6anyoB — 331a4a pelieHa MpaBuiIbHO;
4 Ganna — IpH peIICHUH 3aa9d JOITYIICH OAMH HEIOUCT;
3 Gamya — mpY peuIeHUH 3a/1a91 JOMYIIEHO HECKOIBKO HEIOUETOB;
2 Gamia — Ipy peleHu  3aaqu JOITYICHA OTHA OITHOKa;
1 Gaymt — mpw perneHu  3a1a49Hu JOITYIIIEHO HECKOJIBKO OINO0K;
0 6a)JIOB — CTY/IEHT HEMPABUIBHO PEIINI 3a/1ady / OTKa3 OT PEIICHUs
3a/1aqu
HNuctpymenTtans | Kommoksu 8 3a KOJUTOKBHYM Hauwcisgercss 8 OawtoB. Ko/utokBMyM BKITIOYAET B
HBIE METOBI yM cebd THUCHhMEHHBIH OTBET Ha 2 TMPEIBAPHUTEIHHO OIMPEACTICHHBIX
WCCIIEIOBAHUS B BOIIPOCA M3 TEepeydHs] BOMPOCOB, BHIIAHHBIX 3apaHee s MOATOTOBKH
Ka4eCTBEHHOM cTyzneHTa. Ha moArotoBky kK oTBeTy Ha KOJUTOKBUYM faeTcs 30 MUHYT.
aHaJIM3€e U UX 4 Oamma — CTyOEHT Ha BONPOC Al pPa3BEpHYTHIH MOIHBIA H
MIpUMEHEHUE MIPaBUIIbHBIA OTBET;
151 pa3paboTKy, 3 Oajyura — CTYZIEHT IIPH OTBETE Ha BOMPOC AOITYCTHII HETOUHOCTE;
HCCIICIOBAaHUN 1 2 fGajuta — CTYIEHT IpH OTBETE Ha BOIPOC JTOMYCTHI He Ooiee OmHOM
AKCIIEPTU3HI OTIIIOKH;
JIEKapCTBEHHBIX 1 GayuT — CTYZIEHT OTBETE Ha BOIIPOC MOMYCTHII ABE M O0Jiee OMMOKHY;
CPEICTB, 0 0ayuIOB — CTYNEHT Jall HeMPaBUIIBHBIH OTBET HA BOMPOC / OTKa3 OT
JIEKapCTBEHHOTO OTBETa Ha BOIIPOC
PacTUTEIIBHOTO | 3amquTa 2 Brmomasiercss 1 maGoparopHas paboTa, Ha 3amuTy KOTOPBI
ChIPbS 1 naboparop oTBOIMTCS 2 Oaiia.
OMOIOTHYECKHX |HBIX PabOT 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00BEKTOB 00s13aTeNIbHBIM COOTIOICHUEM MTPABHII TEXHUKH 0€30MaCHOCTH.

Banel 3a 3aUTy CyMMHUPYIOTCS CIIEAYIOIIAM 00pa3oM:

1 Gamn — 3a BBINOJHEHHE J1TAOOPATOPHOW PAabOTHI € COOIIOIECHHUEM
MpaBWiI TEXHHKH O€30MacHOCTH W MpaBWIbHOE OQpOpMIICHHE
nabopaTopHOM paboThI B pabouchi TeTpamu

1 Gamn - 3a OTBET Ha KOHTPOJBHBIA BOMPOC K J1aboparopHOit paboTte
(mpemonaBareNib 3aJla€T OJWH KOHTPONBHBIA BOMPOC W3 TEpPEUHs
BOIPOCOB K JaboparopHOil paboTe; eciy CTYJCHT JaeT Ha HEro
MOJHBIA BEpHBI OTBeT, Haumcusercs | Oamr, eciadm  OTBET
HEeTIPaBUILHBIN WM OTCYTCTBYET — O OajutoB)
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4. OTBeT Ha ’K3aMeHe 30 25-30 6amynoB — CTYAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwieTa Ha OIICHKY «OTIHMYHOY
16-24 ©annoB — CTYAEGHT PAacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OwsieTa Ha OIICHKY «XOPOIIIO
15 GayI0B — CTYJIEHT paCKPBLI OCHOBHBIC BOIIPOCHI M 3a/IaHUs OuIIeTa
Ha OLICHKY «yJIOBJICTBOPHUTEIHHOY
1-14 GamioB — CTYICHT JOMYCTWJI B OTBETaX HAa BOMPOCHI OmIieTa
rpyObie  OmMOKM ¥  MHOXECTBEHHBIE HETOYHOCTH  (OIlCHKA
«HEYIOBJICTBOPUTEIHHOY)
0 GaynyoB — HETIPaBWIIBHEIC OTBETHI HAa BCE BOMPOCH! Omyera (OleHKa
«HEYIOBJIETBOPUTENBHO») / OTKA3 OT OTBETa Ha OWIIET
5. Hroro 3a cemectp 100
4 cemectp
*  TeKyIIUH KOHTPOJb — 46 6ayioB
* KOHTPOIIBLHBIE CpPe3bl — 3 cpe3a Mo § 0aIoB KaxIblit
* mnpemuasibHble Oaibl — 10 6amios
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. |KonuuectBenns! | KossiokB 8 3a KOMUIOKBHYM HauwcisieTcs 8 OamioB. KommokBuyMm BKIIIOYAaeT B
i aHaAIN3. HYM(KOHT cebd THUCHPMEHHBIH OTBET Ha 2 TMPEIBAPHUTEIBHO OIPEAEICHHBIX
I'paBuMeTpudec |poJibHbBIH BOTIPOCA M3 TEepedHs] BOMPOCOB, BHIIAHHBIX 3apaHee IJIs MOATOTOBKH
KW aHAIW3 TIPH | cpe3) cTyneHTa. Ha moArotoBky kK OTBeTy Ha KOJUTOKBUYM faeTcs 30 MUHYT.
paspaboTke, 4 Oamra — CTyOeHT Ha BONPOC MJall Pa3BEPHYTHIA TONHBIA |
WCCIIEZIOBAaHUH U MPaBUIIbHBIA OTBET;
JKCIIEPTH3E 3 Gamya — CTYAEHT IIPH OTBETE HAa BOIIPOC JOMYCTHI HETOYHOCTD;
JIEKapCTBEHHBIX 2 fajuta — CTYIEHT TpH OTBETE Ha BOIIPOC JTOMYCTHI He Ooiee OmHOM
CPEICTB, OIIIMOKH;
JIEKapCTBEHHOTO 1 Gayut — CTYZIEHT OTBETE Ha BOIIPOC MOMYCTHII ABE M O0Jiee OMMOKY;
pacTUTEIHLHOTO 0 0ayuIOB — CTYNEHT Jall HeMPaBUIIBHBIH OTBET HA BOMPOC / OTKa3 OT
CBIPBS U OTBETa Ha BOIPOC.
OMONOrM4ecKuX | Samura 3 Brmomasiercss 1 maboparoprast pabora, Ha 3alIuTy KOTOPOH
OOBEKTOB M |aGopaTop OTBOAHUTCS 3 Gasa.
MOHHUTOPUHIE |HBIX paboT 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHUE C
Ka4eCTna, 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
>ddexTuBHOCTH Baer 3a 3a1UTy CyMMHPYIOTCS CISTYIONAM 00pazom:
1 0€30IaCHOCTH 1 Gamr — 3a BBITOJIHCHHE JTaOOPATOPHON PabOTHI C COOMIOACHHEM
JICKapCTBCHHBIX TIpaBUJI TEXHUKH 0€301TacCHOCTH;
CpPEICTB U 1 Gamn - 3ampaBuibHOE O(OpMIICHHE 1a0OpaTOpPHOH paboThl B
JICKAPCTBEHHOTO pa60qef/'1 TeTpagu
PpacTUTCJIbHOTO 1 Gamn - 3a OTBET Ha KOHTPOJBHBIA BOMPOC K J1aboparopHOi pabote
ChIPbs (mperomaBarens 3a7acT ONWH KOHTPOJIBHBIA BOMPOC M3 TEPEUHS

BOIPOCOB K JaboparopHOil paboTe; eciy CTYJACHT JaeT Ha HEro
MOJHBIA BEpHBI OTBeT, Haumcnsercs | Oamr, eciadm OTBET
HeTIPaBUILHBIN WM OTCYTCTBYeT — O OaJuioR).
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Pemenne 4 3a peuieHue 3a1a4 HauucseTcs 4 Oana.
3a1a4 Pemenne 3anau Bkimouaercs B ce0s perrenue | 3amaunnad 6amna. Ha
pelieHne 3a1a4u OTBOAUTCA 1 SMUHYT.
4 Gayna — 3aja4a peuieHa NpaBUIIbHO;
3 Oania — Ipu pelleHnH 3aa4y AOMYIICH OWH HEA0UET;
2 GaJuta — MpHY pelIeHUH 3aJa4y JOMYIIeHA OIHA OIINOKa;
1 Gann — npu pelIeHuy 3aJa4u JOMYIICHO HECKOIBKO OIIHO0K;
0 GayyIoB — CTYAEHT HEMPAaBUIBHO PEIIMII 3a/1ady / OTKa3 OT PEIICHUS
3a]1auu
Turpumerpuuec | Kosnoks 8 3a koIoKBHYM Hauucisiercs 8 OamnmoB. KommokBuym BKIOUaeT B
KM{ aHaIN3 NIpH | myM(KOHT ceOs TMHCHMEHHBIH OTBET HA 2 TPEABAPUTEIILHO OINpeaesICHHBIX
pa3palboTKe, |poJbHBIi BOIPOCA U3 MEpPEUHsl BONPOCOB, BBIIAHHBIX 3apaHee s MOATOTOBKU
UCCIICIOBAaHUU U |  cpe3) cTyneHTa. Ha moArotoBky k oTBeTy Ha KOJUIOKBUYM faeTcs 30 MUHYT.
3KCIIEPTHU3E 4 Oamma — CTyAGHT Ha BONPOC Jall Pa3BEpHYTHIH MOJHBIA U
JIEKapCTBEHHBIX MIpaBUJIBHBIA OTBET;

CPEICTB, 3 Ganna — CTYACHT MPH OTBETE Ha BOIPOC IOMYCTUI HETOUHOCTE;
JIEKapCTBEHHOTO 2 Gamna — CTyACHT IIPU OTBETE Ha BOIMPOC JIOITyCTHII HE Oojee OnHON
PacTUTETBHOTO OLIHOKY;

CBIPBS U 1 Gann — cTygeHT OTBEeTe Ha BONPOC AOMYCTHII IBE U Oonee OImMOKY;
OMOOTHYECKUX 0 6amIoB — CTyZIEHT Aajl HeMPaBUWIBHBIH OTBET Ha BOMPOC / OTKa3 OT

00BEKTOB. OTBETa Ha BOIIPOC.
Ilpumenenne | 3amura 18 Brmmonusiercs 6 nabopaTopHbBIX paboT, Ha 3alIUTY KaXIOW U3
TUTPUMCTPUH | j1a60paTop KOTOPBIX OTBOAMTCSA 3 Oasa.
npu HBIX paboT 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
MOHHTOPHUHTE 00s13aTeNbHBIM COOJIONCHUEM MPAaBHII TEXHUKU 0€30acHOCTH.

Ka4icCTBa, Banel 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

s dexTnBHOCTH 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
¥ 6e301aCHOCTH MPaBUJ TEXHUKHU 0€30MacCHOCTH;
JICKapCTBCHHBIX 1 Gann - 3a mpaBuibHOE OQopmieHue naboparopHoOi paboThl B

CPEICTB H paboueii TeTpaau
JICKapCTBCHHOTO 1 Gamn - 32 OTBET Ha KOHTPOJBHBINA BONPOC K JaboparopHOH padoTte
pacTUTEIIBHOIO (mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC M3 MEpeuHs

ChIpbA BONPOCOB K J1Ta0OpaTopHOW paboTe; €CHM CTYISHT JaeT Ha HEro
MOJHBIA BEpPHBI OTBeT, Haumcusiercss | Oamr, ecam  OTBET
HETPaBUIIbHBIN MM OTCYyTCTBYET — () Oansos).
Pemenne 5 3a pemieHne 3a1aq HAYUCIIIeTCS 5 6aIoB.
3a1a4 Pemenne 3amad BKItogaeTcs B ceds pemenne 1 3amaumaa S5 6aios.
Ha pemenne 3agagn oTBOIUTCS 25 MUHYT.
5 6au10B — 3a/1a4a pellieHa IPaBUIIbHO;
4 Ganna — TIpH peIICHUH 3aadd JOIYIIICH OAMH HEIOUCT;
3 Gajuta — Ipu pelIeHUH 3a7a4y JOIYIIIEHO HECKOJIBKO HEJI0UETOB;
2 Gamia — Ipy peleHu  3aaqu JOITYIICHA OTHA OITHOKa;
1 Gaymt — mpw pernieHu  3a1a9H JOITYIIIEHO HECKOIBKO OIHUO0K;
0 6a’mIoB — CTYICHT HENPAaBIIBHO PEIII 33/1ady / OTKa3 OT PeIICHUS
3aJa4H.
Ouzuko-xumuue | Kosioks 8 3a KOUIOKBHYM HauwcisieTcss 8 OamioB. KommokBuyMm BKIIIOYAaeT B
CKHE METOIBl |MYM(KOHT ce0s NHUCHbMEHHBIH OTBET HA 2 IIPEABAPUTEIIBHO OIpPEesICHHbBIX
HCCIICIOBAHUS |POJIbHBIA BOIIPOCA U3 ME€PEYHs BONPOCOB, BBIJAHHBIX 3apaHee /IS OIIOTOBKH
1 pa3paboTky, | cpe3) cryaeHTa. Ha monroroBky k oTBeTy Ha KOJUIOKBUYM jaeTcs 30 MUHYT.

HCCIIEIOBAHUS 1
SKCIIEPTHU3BI
JICKapCTBEHHBIX
CPEICTB,
JICKApCTBEHHOTO
PacTHTEIHLHOIO
CBIPBS U
OHOJIOTMYECKUX

4 Oamra — CTyOCHT Ha BOMNPOC Mdall pPa3BEPHYTHIH TONHBIA |
MpaBWIbHBIN OTBET;

3 Ganya — CTYAEHT IIPH OTBETE HAa BOIIPOC JOMYCTHI HETOYHOCTD;

2 fajuta — CTYIEHT IpH OTBETE Ha BOIIPOC JTOMYCTHI He Ooiee OmHOM
OIIINOKH;

1 Gayut — CTYZIEHT OTBETE Ha BOIIPOC MOMYCTHII ABE M OoJiee OMMOKHY;
0 0ayuIOB — CTYNEHT Jall HeMPaBUIIBHBIH OTBET Ha BOMPOC / OTKa3 OT
OTBETa Ha BOIPOC.
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00BEKTOB U MX | 3amura 12 Brmmonusiercs 4 nabopaTopHbIX paboT, Ha 3alIUTY KaXIOW U3
IPUMCHEHUC | Jaboparop KOTOPBIX OTBOAMTCSA 3 Oasa.
npu HBIX paboT 3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
MOHHUTOPHUHTE 00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Ka4icCTBa, Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:
s dexTnBHOCTH 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
¥ 6e301acCHOCTH MPaBUJI TEXHUKHU 0€30MaCHOCTH;
JICKapCTBCHHBIX 1 Gann - 3a mpaBuibHOE OQopmieHue naboparopHoOil paboThl B
CPEICTB H paboueii TeTpaau
JICKapCTBCHHOTO 1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
pacTUTEIIBHOIO (mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
ChIpbA BONPOCOB K JIa0OpaTopHOW paboTe; €CHM CTYISHT JaeT Ha HEro
MOJHBIA BEpPHBI OTBeT, Haumcusercss | Oamr, ecaum  OTBET
HETPaBUIIbHBIN MM OTCYyTCTBYET — () Oansos).
Pemenne 4 3a pemieHue 3a1ad HaunuciseTcs 4 6anmna.
3a1a4 Pemenne 3amauy Brumrodaercs B ceOs permenne | 3amadn Ha 4 Gaa.
Ha pemrenne 3agaun otBonuTCS 1 SMUHYT.
4 6amna — 3a/1aqa perieHa MpaBuiIbHO;
3 Oayuta — IpH pEIICHUH 3a1a49H JOIYIICH OIWH HEJ0UET;
2 Gamia — Ipy peleHu  3aaqu JOITYICHA OTHA OITHOKa;
1 Gaymt — mpw perneHu  3a1a49Hu JOITYIIIEHO HECKOJIBKO OINO0K;
0 6a)JIOB — CTY/IEHT HEMPABUIBHO PEIINI 3a/1ady / OTKa3 OT PEIICHUs
3a/1aqu
IIpemMuansHBIC OaITHI 10 JloToTHUTEIbHBIEC TPEMHUATBHBIC OAJUTHI HATUCIISTFOTCSI:
3a TIOATOTOBKY K JOKJIQAy W €ro MpeACTaBIeHHE Ha CTYICHYECKOH
Hay4HOH KoH(DepeHIMH «JlepKaBUHCKUE YTEHUM» B IPODUIBHOMN IS
TUCIIUTUTAHBI « AHAJTUTHYECKAst XUMHUSD» CEKITUH.
OTBeT Ha dK3aMeHE 30 25-30 6amroB — CTYICHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
OusieTa Ha OIEHKY «OTIHYHO»
16-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmeTa Ha OIICHKY «XOPOIIIO»
15 6anIoB — CTYIEHT pacKpblJI OCHOBHBIE BONIPOCH M 33/1aHuUs OmieTa
Ha OLIEHKY «yJIOBJIETBOPHUTEIHHO
1-14 GamroB — CTyOCHT IOMYCTHI B OTBETAaX HAa BOIPOCH Omiera
rpyOble  OIMMOKH W  MHOXXECTBCHHBIE HETOYHOCTH  (OIICHKA
«HEYTOBJIETBOPUTEIHHOY)
0 OamuTOB — HEMPABWIIBHBIC OTBETH Ha BCE BOMPOCHI OmyeTa (OIeHKa
«HEYIOBJICTBOPUTEIBHO») / OTKA3 OT OTBETA Ha OMJIET
WnnuBuayanbHbIe 3a1aHus, 10 OTBeT Ha OAWH W3 BOMPOCOB JOTOJHUTEIHHOTO SK3aMEHAIMOHHOTO
C TIOMOTITHIO0 KOTOPBIX Owmrera
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaITbI
Hroro 3a cemectp 100

Hrorosas OIICHKa TII0 JOK3aMCHY BBICTAaBIIICTCA B

yeThlpexOauibHOM  mikane. IlepeBon

100-6anmnpHOM MIKaJge W B TPATUIIMOHHOMN

100-6amapHOM  PEUTHHTOBOM OIEHKH 10 JUCIUIUIMHE B
TPATUITMOHHYO YeTHIPEXOATEHYIO OCYIIECTBIISIETCS CISIYIONUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
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3amura JadopaTopHbBIX padoT

Tewma 2. ['oMOTreHHBIE M T€TEPOreHHBIE PABHOBECHS, JIEJKAIIIUE B OCHOBE XUMHYECKOTO U
(U3UKO-XMMUYECKOTO aHAJIN3a JICKAPCTBEHHBIX CPENICTB, JIEKAPCTBEHHOTO PACTUTEIILHOTO CHIPhSI U
OMOJIOTHYECKUX 00BEKTOB

1. IlpuBeaute 001IIyI0 XapakTepucTUKy annoHOB 11 rpymmb.

2. IlpuBenute ypaBHeHHE (hapMaKOTICHHON PEaKIMK arleTaT-aHUOHa.

3. C mnomoib. Kakol peakuuu MOXXHO OTJIMYUTh HUTPAT-aHUOHBI OT HUTpUT-aHHMOHOB? IlpuBenure
ypaBHEHHE COOTBETCTBYIOIIECH pEaKIIUu.

KonsiokBuym

Tema 5. TurpumeTpuueckuii aHaIu3 Npu pa3paboTKe, UCCIEOBAHUH U IKCTIEPTU3E JIEKAPCTBEHHBIX
CPEICTB, IEKAPCTBEHHOTO PACTUTEILHOTO CHIPhS U OMOJIOTHYECKIX 00heKTOB. [[pMeHeHe TUTPUMETPHH
MIPY MOHUTOPHHTE KaueCcTBa, 3QPEeKTHBHOCTH 1 6€30MACHOCTH JIEKAPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO

paCTUTEIBHOTO ChIPhS
1. Kommiiekconomerpus. Kommnekconsl. PaBHoBecus B BonHbIx pacTtBopax I TA. CocTaB u yCTOHYUBOCTh
KOMIUIEKCOHATOB METAJUIOB.
2. KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSI.
3. naukaTtopbl METOIOB KOMILJIEKCUMETPUYECKOTO TUTpOBaHUs. [IpuHIMI AEHCTBUS METaIOXPOMHBIX
WHINKATOPOB, TPEOOBaHUS K HUM, HHTEPBAJ Mepexofa OKPacKu MHAUKaTopa. [IpuMepsl METamIoOXpOMHBIX
WHINKATOPOB, UX BEIOOD.
4. CriocoObl KOMIUIEKCOHOMETPHUECKOTO TUTpoBaHus. Ommbku MmeToaa. JloctomHCTBA METOIA.
5. TlpuMeHeHHEe KOMIUIEKCOHOMETPHUECKOTO TUTPOBAaHUS B pa3pabOTKe, MCCIETOBAHMM M DKCIEPTU3E
JIEKapPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhsI U OMOJIOTUYECKUX OOBEKTOB.

Pemrenne 3anau

Tema 6. ®U3MKO-XUMHUUECKHE METO/IBI MCCIIETOBAHUS ISl pa3pabOTKH, UCCISIOBAHUS U SKCIIEPTH3BI
JICKApCTBEHHBIX CPE/ICTB, JIEKAPCTBEHHOT'O PACTUTEIIBHOTO CHIPhS U OMOIOTHYECKUX OOBEKTOB M UX
IIPUMEHEHHE TIPU MOHUTOPUHTE KauecTBa, 3PPEKTUBHOCTH U O€30IaCHOCTH JIE€KAPCTBEHHBIX CPENICTB U
JIEKapCTBEHHOI'O PACTUTEIILHOIO ChIPbS

1. PactBOp cepHoit Kuca0Th 00beMoM 20 MIT UMeeT IIIOTHOCTH 1,08 T/MJT 1 MacCOBYIO JIOTIO KHCIIOTHI
11,6%. Onpenennte MOAIPHOCTD, MOJSIBHOCTD, TUTP U HOPMAJIBHYIO KOHLIEHTPALMIO 3TOT0 pacTBOpa.
Pemenne:

Macca 20 mi1 pacTBOpa CEpHON KUCIOTHI:

m(p-pa H2S0O4) 20 mu = V(p-pa H2S04) xr(p-pa H2SO4) =20 ma x 1,08 t/mn = 21,6 T.

Macca ceproe kucnotsl B 20 Mi1 pacTBoOpa:

m(H2S04)20 mn = (m(p-pa H2S04) xw(H2S04))/100 = (21,6 rx 11,6)/100 =2,51 r.

Tutp cepnoii kucnorel: T(H2S04) = m(H2S04) / V(p-pa H2S04) = 2,51 r/ 20 mn = 0,1255 /M.
Macca cepHo# KMCIOTHI B 1 11 pacTBopa:

m(H2S04)1 1= (m(H2S04)20 mx 1000 mu)) / 20 ma = 125,5 1;

KOJIMYECTBO BEIIECTBA CEPHOM KUCIIOTHI B 1 J1 pacTBOpa:

n(H2S04)1 1=m(H2S04)1 n/ M(H2S04) = 125,5 r / 98 r/mons = 1,28 MoOIb,ClIeI0BATEIHHO,
MOJISIpHAsI KOHIIEHTpAIUs pacTBOpa cepHoit kuciaotel: CM = 1,281 moub/11.

Macca Bozs! B 20 M1 pacTBOpa CEpHOM KMCIIOTHI:

m(H20) 20 mn = m(p-pa H2SO4) 20 mn - m(H2S04)20 mn=21,6 r—2,51r=19,09 1.

KonuuectBo BelecTBa cepHO KUCIOTHI B 20 MIT pacTBOpa:

n(H2S04)20 v = m(H2S04)20 mn / M(H2SO4) = 2,51 v/ 98 r/monb = 0,0256 morb;
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KOJIMYECTBO BELIECTBA CEPHOM KHMCIIOTHI B 1 KI' BOABL:

n(H2S04)1kr Bomst = (n(H2S04)20 mix 1000)) / m(H20) 20 m = (0,0256 moib x 1000 1) / 19,09 r = 1,34
MOJb,

CJIeIOBaTEIbHO, MOJISITbHASI KOHIIEHTpAIUs pacTBOpa cepHoit kuciotel paBHa: CL= 1,34 mons/1 xkr H20.
daxTop SKBUBATCHTHOCTH (D) CEpHOI KUCIOTHI paBeH 2.

MonsipHast M acca 3KBUBaJIEHTa CEPHOM KUCJIOTHI:

MD3(H2S04) = f3(H2S04) xM(H2S04) = 2 X98 r/monb = 49 1/(MonbXxD);

KOJIMYECTBO BEIIECTBA SKBUBAJICHTA CEPHON KUCIIOTHI B 1 11 pacTBOpAa:

n3(H2S04)1 1 =m(H2S04)1 1/ MDO(H2S04) = 125,5 v / 49 v/(MonbXx3) = 2,561 Monb-3,
CJIeI0BaTEIbHO, HOPMaJIbHAs! KOHIIEHTPALIMS PacCTBOpPa CEPHOM KUCIIOTHI paBHA 2,561 H.

2. Paccuuraiite korddunmert akruBHocTd 111 0,1 M pacTBopa rupokcuia HaTpuHsl.
Pewenue:
HNonnas cuna pactBopa:

- 3 1 : :
pem—fc .z . +C 2 }=:H]‘.1'|' +0,1-17) =01

no opmyrie Jlebast - XroKKens HaXOAuM |+
i | T
05z, .2, ""Irﬂ _ 0,5y0.1 =0,120 Jf=x0,957
1+ 1,,"::1 1+ Jﬂ.l

3. Kakas Macca xyopua Kaius coaepkutcs B 250 M1 pacTBopa, €CJIM Ha TUTPOBaHUE €ro 25 mil
uspacxonosano 34 mi 0,105 M pactBopa HuTpara cepedbpa?

_1g j' =

Pewenue:

[Ipu TUTpOBaHMU pAcTBOpPA XJIOPHJIA KaIHsl HUTPATOM cepedpa MpoTeKaeT peakuus

KCl+ AgNO3®AgCl + KNO3/

B touke skBuBanenTHoctr n(KCIl) = n(AgNO3).

n(AgNO3) = ((C(AgNO3) x V(AgNO3)) /1000,

m(KCI) =n(AgNO3) xM(KCI) x (V(p-pa KCI) / V(ripo6s1 KCl)),

m(KCl) = ((C(AgNO3) x V(AgNO3)) / 1000) xM(KCI) x (V(p-pa KCI) / V(ripo6sr KCI)) =
=((0,105 x34)) / 1000) x 74,55 x (250 /25)=2,66T.

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIHUILINHE IPOBOAUTCS B OopMe IK3aMeHa

Tunossie Bonpocekl 3xk3amena (IIK-4, OIIK-1)
3 cemecTp
1. Beruucnenue 3HaueHuii pH pacTBopoB colield, mogBepraromuxcsi THAPOIN3Y (THAPOIN3 aHHOHA CIIab0i
KHCJIOTBI, THIPOJIN3 KaTHOHA c1a00ro OCHOBaHMS, TUPOIIU3 COJIM, COZIEpIKaIllel KaTHOH C1aboro
OCHOBaHUS ¥ aHHOH CJIa00W KUCIIOTHI).
2. bydepnsie cucremsl (pactBopsl). 3HaueHue pH OydepHbIX pacTBOpOB: OydepHbIC CHCTEMBI, COIEPIKAIIHE
cnabyro KUCIIOTY U €€ COJIb, CIab0e OCHOBAHUE U €€ COJIb.
3. bydepnas émkocts. Ucnons3oBanue OyQpepHBIX CHCTEM B XUMHUYECKOM U (DU3UKO-XUMUUYECKOM aHAIIU3E
JIEKapCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOT'O PACTUTENIBHOTO ChIPbsI U OMOJIOTMYECKUX OOBEKTOB.
4 cemecTp
1. Metonb! ocanuTenbHOro TuTpoBanus. CymHOCTh. TpeOoBaHUS K peakIusIM, TPUMEHIEMBIM B METOJIC.
Knaccudukanus metonos. [IpuMeHeHne 0cauTeIbHOTO THTPOBAHMSI IPU pa3pabOTKe, HCCIEIOBAHUH U
HKCTIEPTU3E JEKAPCTBEHHBIX CPEICTB, JIEKAPCTBEHHOTO PACTUTEIBHOTO ChIPhsl M OMOJIOrMYECKUX 00BEKTOB
2. KpuBbie 0CaUuTEILHOTO TUTPOBAHUS.
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3. ApreHToMeTpHs: CYLUIHOCTb W pPa3HOBUAHOCTU METOAA, TUTPAHT, YCJIOBUS TUTPOBaHUS, NPHUMEPHI
OIIPEJEIICHUM, TOCTOMHCTBA U HEOCTATKU METOAA.

Tunosble 3aganua a4 3x3amena (IIK-4, OIIK-1)
3 cemectp
1. Beruucaure [H+] u pH 0,005 M NH4NO3, a Takxe cTenenb U KoHCTaHTy ruaponuza NH4NO3.
2. B 12 n Boas! pactBopuiu 0,01 r 6pomuna kamust u npubaswmm 1 mi 0,1 M pacTBopa HUTpara cepebdpa.
Bynet nmu 06pa3oBeIBaThes 0cagok Opomuaa cepedbpa?
3. bydepwnsrii pactBop comepxkut 0,5 Moib/1 yKkcycHOM kucnoThl u 0,25 Monb/1 anerara HaTpus. Paccaurars
pH pactBopa. Kak m3menutcs pH npu no6asnenun k 1 nutpy storo pactsopa 0,25 MoIb XJIOPOBOIOPOAHOM
KHUCJIOTBI?
4 cemecTp
1. Paccunraiite ckagok TutpoBanus 10,00 mu 0,2 M pactBopa NaOH 0,1 M pactsopom HCL
2. 0,5020 T aHanu3upyeMoro BeIIECTBa, COAEPIKAIIEro OpoM, pacTBOpUIM B Boje U mpubdasmiau 50,00 mi
0,1101 M pactBopa AgNO3. U36s1Tok AgNO3 ortuTpoBanu 10,40 mu pactBopa NH4CNS kontneHTpanum
0,1158 momnw/n. PaccuuTaiite mporieHTHOE coiepKaHue OpoMa B aHAJTU3HPYyEMOM BEIIIECTBE.

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHU) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

[IK-4 OTAMYHO TPOBOAUT MOHHUTOPUHT KauecTBa, APQPEKTUBHOCTH U
0€30MacHOCTH  JIEKAPCTBEHHBIX  CPEACTB U JIEKAPCTBEHHOTO
PACTUTENILHOTO CBIPbsI, HWCHOJNb3Ysl 3aKOHBI, METOJbl U TPHEMbI
AQHAJIUTUYECKOU XUMHUH.

OTAMYHO CTaHIAPTU3YET MPUTOTOBJICHHBIE TUTPOBAHHBIE PACTBOPHI.

OIIK-1 OTIMYHO  TPUMEHSIET  OCHOBHBIE  METOIbl  KayeCTBEHHOTO
AQHAIUTUYECKOTO  XUMHUYECKOTO  aHanmm3a i pa3paboTkw,
UCCIIEIOBAHUI W JKCHEPTU3bl  JICKAPCTBEHHBIX  CPEINCTB,
JIEKaPCTBEHHOTO PACTUTEIHLHOTO CHIPhS U OMOJIOTHYECKHX OOBEKTOB
(3 cemectp).

OTIMYHO TPHUMEHSIET OCHOBHBIE METOIBl  KOJIWYECTBEHHOTO
AHAIUTUYECKOTO  XMMHUYECKOTO  aHamm3a Jiss  pa3paboTkw,
UCCIIEIOBAHUI W JKCHEPTU3bl  JICKAPCTBEHHBIX  CPEJNCTB,
JIEKaPCTBEHHOTO PACTUTEIHLHOTO CHIPhS U OHOJOTHYECKHX OOBEKTOB
(4 cemecTp).

[IK-4 Xopomo NpOBOAUT MOHHMTOPUHI KadyecTBa, A(PPEKTUBHOCTH H
0€30MacCHOCTH  JICKAPCTBEHHBIX  CPEACTB U  JIGKAPCTBEHHOTO
PaCTUTENBHOTO CHIPbS, HWCIONB3Ysl 3aKOHBI, METOIbI M TMPUEMBI
AHAJTUTUYECKONU XUMUH.

Xopolo cTaHAapTU3yeT IPUTOTOBIEHHBIC TUTPOBAHHBIE PACTBOPHI.
OIIK-1 Xopowmo  MNPUMEHSET  OCHOBHBIE  METOAbl  KaueCTBEHHOI'O
AHATUTUYECKOTO  XUMHUYECKOTO  aHanmm3a s pa3paboTkw,
UCCIIEIOBAHUI W JKCHEPTU3bl  JICKAPCTBEHHBIX  CPEJNCTB,
JIEKaPCTBEHHOTO PACTUTEIHLHOTO CHIPhS U OMOJIOTHYECKHX OOBEKTOB
(3 cemectp).

Xopomio  MPUMEHSIET  OCHOBHBIE  METOABl  KOJIHYECTBEHHOTO
AHATUTUYECKOTO  XUMHUYECKOTO  aHanmm3a s pa3paboTkw,
UCCIIEIOBAHUI W JKCHEPTU3bl  JICKAPCTBEHHBIX  CPEINCTB,
JIEKaPCTBEHHOTO PACTUTEIHLHOTO CHIPhS U OMOJIOTHYECKHX OOBEKTOB
(4 cemecTp).

«OTIIMYIHO
(85 - 100 6anoB)

«XOPOIIIOY
(70 - 84 6amnoB)




[IK-4 YIOBIETBOPUTEIBEHO MIPOBOJUT MOHHUTOPHHT KauecTBa,
3pPEKTUBHOCTH U 0€30MIaCHOCTH JIEKAPCTBEHHBIX CPEACTB U
JIEKapCTBEHHOTO PACTUTEIBHOTO CHIPhsI, HCIOIB3Ys 3aKOHBI, METOMbI
Y TIPHEMbl AaHATTUTHYECKON XUMUH.

VIOBIETBOPUTENBHO CTAHIAPTU3YET NPUTOTOBICHHBIC THTPOBAHHBIC

PacTBOPBI.
OIIK-1 VIOBIETBOPUTEIBHO MTPUMEHSET OCHOBHBIC METOIBI Ka4eCTBEHHOTO

«YOBJIETBOPHUTEIBLHOY AHAJMTUYECKOT0  XMMHYECKOTO  aHajim3a s pa3paboTKy,
(50 - 69 6amnoB) WCCIICIOBAHMI W OKCIIEPTU3BI  JIEKAPCTBEHHBIX  CPEICTB,

JICKAPCTBEHHOTO PACTUTEIHHOTO CHIPhS M OHMOIOTHYECKUX OOBEKTOB
(3 cemecTtp).

VYIOBIETBOPUTEIEHO PUMEHSIET OCHOBHBIE METOJIBI
KOJJMYECTBCHHOTO aHAJIMTUYECKOTO XHMHYECKOTO aHain3a JJis
pa3pabOTKH, UCCIICAOBAHUN M IKCIIEPTU3HI JICKAPCTBEHHBIX CPEICTB,
JICKAPCTBEHHOTO PACTUTEIHHOTO CHIPhS M OMOJIOTMYECKUX OOBEKTOB
(4 cemecTp).

IK-4 He mpoBomgut MoHHWTOpHUHT  KadecTBa, J(h(EKTUBHOCTH U
0€30MacCHOCTH  JIEKapCTBEHHBIX  CPEACTB U  JIEKAPCTBEHHOTO
PaCTUTEIBLHOTO ChIPbs, HCIONB3Ysl 3aKOHBI, METOIbl U TMPUEMBI
AHAJIUTUYECKOM XUMHUH.

He crannaptusyeT npuroToBieHHbIE TUTPOBAHHBIE PACTBOPHI.

OIlIK-1 He mnpumenser ocCHOBHBIE (HU3UKO-XUMUUYECKHE M XUMHUYECKHE
METOJIbl KaUE€CTBEHHOTO aHAIUTHYECKOTO XHMHUYECKOTO aHAIIN3a ISl
pa3pabOTKH, UCCIICOBAaHUN M DKCIIEPTU3BI JICKAPCTBEHHBIX CPEICTB,
JICKAPCTBEHHOTO PACTUTEIHHOTO CHIPhS M OMOJIOTHYECKUX OOBEKTOB
(3 cemecTtp).

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

He MPUMEHSIET OCHOBHBIC METOJIBI KOJIMYECTBEHHOTO
AHAJTUTHYECKOTO  XMMHYECKOTO  aHalu3a Ui pa3paboTKH,
UCCIIC/IOBAHUNA W DKCIEPTU3bl  JIEKAPCTBEHHBIX  CPEICTB,
JICKAPCTBEHHOTO PACTUTEIHHOTO CHIPhS M OHMOJIOTHYECKUX OOBEKTOB
(4 cemecTp).

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0OIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
cofepxkaHueM paboueil mporpammbl nuctuiumabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeisl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBD)Y YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padoTe ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:




- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.
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6.1 OcHoBHas UTEpaTypa:
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