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MNpun pa3paboTke paboyeii nporpammbl gucumnanHbl 51.0.05 AHanuTUYecKass XMMUS B OCHOBY
NOMOXEHbI:
1) ®I'OC BO no HanpaBneHunto nNogrotoBku (cneymanbHoctn) 33.05.01 dapmayms (YpoBeHb
cneynannTeTa) yTBEPXAEHHbIA MUHMCTEPCTBOM BbICLLEr0 06pasoBaHNSA U HayKu POCCUIiCKO
depepaynm «27» mapTta 2018 r., Ne219.

2) Y4ebHblii NnaH No HanpaBneHMo nofgrotoBku/cneymanbHocTn 33.05.01 dapmauymsa (YpoBeHb
creunanuTeTa), HanpaBneHHoCTM 02 3gpaBooXxpaHeHne B cdhepe NPOGEeCCUOHANbHOM AeATENbHOCTH
0bpalleHNs TeKapCTBEHHbIX CPEACTB M APYFNX TOBApPOB YTBEPXKAEHHbIN y4eHbIM coBeTOM PIBEOY
BO TIrMY MwuH3gpaBa Poccun «25» mapta 2022r., MNpoTtokon Ne 8.

Pabouas nporpamma aucumniamHbl B51.0.05 AHanuMtuM4yeckasas xumua ogobpeHa Ha 3acefjaHuu
WHCTUTYTa hyHAAMEHTa/lbHbIX OCHOB M MH(POPMAaLMOHHbIX TEXHOMOTNIA B MeANLMHE OT «/>>
2022 r. NpoTokoa Ne

JANpeKTop NHCTUTYTA BarpsaHues B.H.
(P.1.0)
Pabouass nporpamma gucumnnuHbl (moaynsa) 51.0.05 AHanuTuyeckasa xumusa ogobpeHa YMC no
cneunansHocTam 31.05.02 Meguatpus, 33.05.01 dapmaums ot «//» 2022 r. MNMpoTokon
No Ié
Mpepcepatens YMC TypsaHckaa A.U.
(P.1.0)
PaspaboTunknu:
cTapLuni npenogasaTe/ib
NHCTUTYTA
(DyHAAMEHTA/IbHBLIX OCHOB U
NH(OPMaLNOHHbIX LLleBueHko O.B.

TEXHONOrNin B MeguLIMHe
(3aHVMaemast JO/MHKHOCTb) (nognuce) (P.1N.0.)



2. BBOJHAA YACTDH

2.1. lleqb 1 3aaa4u ocBoeHus AucuMILIMHBI b1.0.05 AHanuTH4YecKast XUMHS
Ilens ocBoenus qucuumuinHbl b1.0.05 AHaauTHYecKast XUMHS

OBnaneHye 3HAHKUSIMH, YMEHHUSIMU U HABbIKAMHU B O0JIACTH aHAIUTUYECKOU XUMUH, HEOOXOTUMBIMU
C LeJTbI0 pa3BUTHS MNPOPECCHOHATBLHOTO MBIIUICHHUS Ui pPElIeHHs 3a7ad 10  aHaJu3y
JIEKAPCTBEHHBIX BEIIECTB.

[Ipu stom 3adauamu nucuuminael B1.0.05 AnanuTnyeckass XuMHS SIBJISTFOTCST:

- (QopmupoBaHHe yMeHMI HCHOJB30BATh ONTHUMAJIbHBIE METOAUKH Ka4eCTBEHHOIO U
KOJINYECTBEHHOT'O aHAJIN3a BEIIECTB;

- npuoOpereHne yMeHHs pabOThl C  XUMHUYECKHM, (U3NYECKUM  00OpyIOBaHHEM,
KOMIIBIOTEPU30BAHHBIMU IPUOOpaMHU;

- mpuoOpereHne yMEHHs TOTOBHUTb PACTBOPBI AHAJIU3UPYEMBIX BELIECTB M PEareHTOB IS
IPOBENCHUS aHAJIN3A,

- mnpuoOpererne yMeHHs OQOPMISITb  Pe3ynbTaThl,  (QOPMYyJUPOBATH  BBIBOABI IO
SKCMIEPUMEHTAIBHBIM M TEOPETHYECKIM padoTaM.

2.2. Mecro aumcuunuunbl B1.0.05 AHanuTHyeckasi XUMHSI B CTPYKType OCHOBHOH
oOpa3oBaTenbHOW  mporpamMMbl  Bbiciiero obOpasosanust  33.05.01 ®@apmanus  (ypoBeHb
crienMaInTeTa), HarnpasieHHocTH 02 3apaBooxpaHeHue B chepe mpodecCuoOHaTbHON AeATEIbHOCTH
oOpaleHns JeKapCTBEHHBIX CPEICTB M JPYTUX TOBAPOB AMTEUHOIO aCCOPTUMEHTA.

2.2.1. JucuumnvHa B1.0.0S Ananutu4yeckasi XuMusi OTHOCUTCS K bioky 1 «lucuuniuHel
(Momynn)» 00s3aTeNbHOM YacTH.

2.2.2. Nnsa wzydyennst nucuuiinabl B1.0.05 Ananuruyeckasi Xumusi HeOOXOIUMBI 3HAHUS,
YMEHHUS U HaBBIKH, (POPMHUpPYEMbIe TPEALIECTBYIOIIUMHU AUCLUTUTHHAMH:
b1.0.03 O6mas 1 HeopraHu4YecKasi XUMHSI
3HaHUA: MpaBWJA TEXHUKH Oe30macHOCTH paboThl B XUMHUYECKOH J1abOpPaTOpUH, COBPEMEHHON
MOJIeJIM aTOMa, NEPUOAMYECKOro 3akoHa, nepuoauveckoir cucrtembl J[. UM Mengaeneesa,
XUMHUYECKONW CBSI3M, HOMEHKJIATypbl HEOPraHWYECKUX COEIWHEHUH; CTPOEHMs KOMIUIEKCHBIX
COCIMHEHUH U UX CBOMCTB; KJIACCU(PHUKALIMI XUMHUYECKUX 3JIEMEHTOB IO CEMENCTBaM; XHMHYECKHIX
CBOWCTB 3JIEMEHTOB M WX COCAMHEHHWH, OCHOBHBIX HAauaJl XUMHUYECKOTO PaBHOBECHS, CHOCOOOB
pacueTa KOHCTAHT paBHOBECHS;, OCHOBHBIX IIOJIOKEHUII TEOpUM HOHHBIX pPaBHOBECUN
NPUMEHUTENBbHO K  peakUusiM  KHUCJIOTHO-OCHOBHOTO,  OKHMCIUTEJNbHO-BOCCTAHOBUTEJIBHOTO,
OCaJIUTENBHOIO U KOMILIEKCOHOMETPUUECKOI'0 XapakTepa.

YMeHHs: pacCYUTHIBATh TEPMOANHAMHUYUECKHE (DYHKIIUH COCTOSTHHUSI CUCTEMBI, TEIUIOBbIE 3()(HeKThI
XUMHUYECKHUX IPOLIECCOB; MPUMEHITh NpPaBUia PAa3JIMYHBIX HOMEHKJIATYP K Pa3JM4HbIM Kjlaccam
HEOPraHUYECKUX COENWHEHHI; TOTOBUTb MCTHHHBIC PACTBOPHI, COOMPATh MPOCTEHIINE YCTAHOBKU
IUIl TIPOBEICHUsT JaOOpPATOPHBIX HCCIEIOBAHMIN, IOJB30BAThCA XHUMHYECKHIM OOOpPYIOBaHHEM,;
TaObyJIMPOBaTh SKCIIEPUMEHTAIbHBIE JaHHBIE, MPOBOIUTH JIAOOPATOPHBIE OMBITHL, OOBSACHITH CYTh
KOHKPETHBIX PEaKIHid, OQOPMIISITh OTYETHYIO JOKYMEHTALIUIO MO SKCIIEPUMEHTAIBHBIM JTAHHBIM.
HaBbIku: MHTEpPIIPETHPOBATh PACCUUTAHHBIE 3HAYCHUS TEPMOJUHAMUYECKUX (YHKIHMHA C LENbIO
MIPOTHO3UPOBAHUSI BO3MOJKHOCTH OCYIIECTBJIEHUS] M HaIpaBJeHMs] MPOTEKAHUS XUMHUYECKUX
MPOIIECCOB;, TEXHUKON XUMHUYECKUX SKCIIEPUMEHTOB, IPOBENEHHs TPOOUPOUYHBIX PEAKINH, HABBIKU
paboThI C XUMHUECKOH MOCY0; TEXHUKON SKCIEPUMEHTAIBHOTO onpeneneHust pH pacTBopos npu
MOMOLIY UHUKATOPOB; ITPaBUJIaMU HOMEHKJIATypbl HEOPraHUYECKUX BELECTB.

Bb1.0.34 MaremaTuka

3HaHUS. OCHOBHBIX MOHSTHH M METOJAOB MAaTEMaTHYeCKOro aHaiu3a, Au(QepeHLHaTbHOrO |
UHTETPAbHOTO HCUUCIeHni; nupepeHuanbHbIX YpPAaBHEHUN, TEOPHH BEPOSTHOCTEH U
MaTEMaTHYeCKON CTATUCTUKU, MATEMATHYECKUX METOIOB PelleHus MpopeCCHOHABHBIX 3a/1a4.



YMeHust: MpOBOANTD aHANN3 (PyHKIMI; pemars nuddepeHunanbHble YPaBHEHUS PUMEHUTEIBbHO K
AHAJTUTUYECKHE
anredpandecknx U OOBIKHOBEHHBIX NU((EepeHINANbHBIX YPAaBHEHUH, pelIaTb OCHOBHBIE 3aJa4H

p€aibHBIM  IIPOLECCaM,

HUCIIOJB30BATDH

TEOPHUH BEPOSITHOCTEN U MAaTEMATUUECKON CTAaTUCTUKHU

Hasbiku: BiageHus

METOdaMHU

MATEMATUYICCKOTI'O

aHaJIN3a,

U YUCJICHHBbIE MCTOAbI

COCTaBJICHUA H

i depeHInaNbHBIX YPaBHEHUN; TEOPHU BEPOSTHOCTEH U MATEMAaTHIECKON CTATUCTHKH.

2.3. TpebGoBanusi K pe3yJabTaTaM OCBOEHHUSI JHCHHILIUHBI

AHATHUTHYECKAS XHUMHSA

OcBoeHne AUCIUIUTNHBI (MOAYJIsl) AHATUTHYECKast XUMUST HAIIPaBJIeHO Ha (OpMUPOBaHUE Y

00yHaIOUXCsl CAENYIOINX KOMIETSHIIHIMA

HNHnukaTopbl TOCTHKEHUS YCTAHOBJICHHBIX 00MEenpodeCCHOHATbHBIX KOMIIETSHITHN

HaunmenoBanne xateropun

Koa u HaumeHnoBanue

Nuaukaropbl AoCTHIREHHS

(rpynmnbi) o01enpogeccHoHATbHO o01enpodeccuoHaIbHOI
o0menpodeccHOHAIbHBIX KOMIETEHUHH KOMIETEHUHH
KOMHCTCHHHﬁ BbINNYCKHUKA

[IpodeccronanpHast OIIK-1. Cnocoben | MK OIIK-1,- mpuMeHsieT OCHOBHBIE

METOOJIOTHs UCTIOJIB30BAaTh  OCHOBHBIE | (PU3MKO-XUMUYECKHE M XUMHUYECKHE
Ouonornyeckue, (PU3NKO- | METOIBl aHAIM3Aa MJIs1  Pa3paboOTKH,
XUMHYECKHE, UCCIIeIOBAHUN u SKCIIEPTHU3BI
MaTeMaTUYEeCKHE METOJIbI | JIEKAPCTBEHHBIX CpPEACTB,
st pa3paboTKy, | IEKaPCTBEHHOTO CBIPBSI u
UCCIIEIOBAHUH, Ononornyeckux 0OBEKTOB
SKCIEePTU3BI HNJK OITK-14- MPUMEHSIET
JIEKapCTBEHHBIX CPENCTB, | MATEMAaTUYECKHE METOIbI u
U3TOTOBJICHHUS OCYLIECTBIISIET MaTeMaTHYECKYIO
JIeKapCTBEHHBIX 00paboTKy MaHHBIX, TOJYYEHHBIX B
npenapaTos Xone pa3paldOTKM  JIEKaPCTBEHHBIX

CPEICTB, a TakXe HCCIENOBaHUS U
JKCIIEPTH3bI JIEKAPCTBEHHBIX CPEICTB,
JIEKapCTBEHHOTO CBIPbSI u
OHOJIOTHYECKIUX OOBEKTOB

peLieHus

peLueHust

(moayas) bB1.0.05




HNHnukaTopsl TOCTHKEHUS TPO(ECCUOHATBHBIX KOMITETEHIIUN

IIpodeccrnonanbubiii crangapt [lpukas MuHHCTEpCTBa TPyAa U COLUANbHON 3auThl P o1 9 Mapta 2016 r. Ne 911 "O06 yrBepkneHNH
npodeccronanbHOro cranaapra «IIposuzopy

A.7 KpamuduuupoBaHHas papManeBTHUECKas! IOMOLIb HACEIEHHIO, MALIHEeHTaM MEIUIIMHCKAX OPraHu3alui, padoThl, YCIyTH 1O AOBEACHUIO
JIEKaPCTBEHHBIX MPENapaTOB, MEAULIMHCKUX U3JEIUH, APYTUX TOBAPOB, PA3PELIEHHBIX K OTIYCKY B alITEUHBIX OPraHU3aLUAX, 10 KOHEYHOTO

noTpeouTens
DKCHEePTHO-aHATUTHYECKUH
Tpynosas pyHKnus Koa u nanmeHoBaHue HNHaukaTopsl A0CTHKEHHS NPO(PECCHOHATBHOH KOMIIETEHHHU
npogdeccuoHAIbHOU

KOMIIETEHIIHH

BBINYCKHUKA
A/05.7 Hsrotosnenne | [IK He npenycMOTpeHBI
nekapcTBeHHbIX mpemnapatoB B | OOII

YCIIOBUAX AIITCYHBIX
Opra’u3anumn




2.4. XapaKTepucTuka NpoeccMoHanbHON feATeNbHOCTU BbINYCKHUKA
2.4.1. Mpn peannzaunn ancumnnmibl 61.0.05 AHanMTuYecKasa XMMUS B CTPYKTYpPe OCHOBHOIA
obpasoBaTenbHOW  Mporpammbl  BbiCclIero  ob6bpasoBaHus  33.05.01  dapmaums  (YpoBeHb
cneymnannTeTa), HanpaBneHHocT 02 3apaBooXxpaHeHMe B chepe NPOecCUOHaNbHON AeATeNbHOCTY
obpalleHna NeKapcTBeHHbIX CPeACTB W APYruMX TOBApOB anTeYHOro acCoOpTUMEHTA BbINYCKHUKM
roToBATCA K NpPOMecCMOHanbHOM [eATeNIbHOCTW, HanpaBfleHHOW Ha KBaIU(PULUPOBAHHYIO
(hapMaLeBTUYECKY MOMOLLb HaCeNeHNI0, NauneHTaM MeULUUHCKNUX OpraHu3aumii, paboTy, ycnyru
Nno [OBeAEeHWI0 JIeKApCTBEHHbIX MpenapaTtoB, MeAUUWHCKUX u3genuid, Apyrux TOBapos,
paspeLleHHbIX K OTNYCKY B anTeYHbIX opraHM3aumnsax, 40 KOHEYHOro notpebutens.

2.4.2. O6beKTbI NPOdEeCcCMOoHaNbHON AeATEeNbHOCTY BbIMYCKHUKOB -

2.4.3. 3agaun npodeccUoHanbHOM AeATENBHOCTU BbIMYCKHUKOB
- MOHUTOPWUHI Ka4ecTBa, 3hPeKTUBHOCTM M 6€30MNacHOCTU NIeKapCTBEHHbIX CPEACTB.

2.4.4. Buabl npoeccMoHanbHON AeATebHOCTU, Ha OCHOBe (POPMUPYEMbBIX NPU peannsaymn
avcumnnuHel 51.0.05 AHannTuyecKas XMMuUSA KOMMETEHLWIA:
- 9KCNEPTHO-aHaNUTUYECKWNIA

3. OCHOBHAA YHACTb

3.1. O6bem gucumnnnHbl (Moaynsa) AHanuTMyeckasa XMMusa U BUAbl y4ebHO paboThl
CemecTtpbl  CemecTpbl

Bug yuye6HOW paboThbl E;g;g Ne 3 Ne4
yacoB YacoB
1 2 3 4
AyANTOpPHbIE 3aHATNSA (BCero), B TOM YunChe: 204 112 92
Nekynn (1) 64 32 32
MpakTnyeckune 3aHATUA (M3) 140 80 60
CemuHapsbl (C)
NabopaTopHble paboTbl (JIP)
SO{TV,MS,;L::;TeanaH paboTa o6y4atouieroca (CPC), B 150 68 82
ANeKTPOHHbLIN 06pasoBaTeNbHbIlipecypc (30P)
PacueTHo-rpadguueckue paboThsl (PIP)
MogroToska npeseHTauuin (M)
MogroToBska K 3aHaTusaM (IM3) 65 45 32
MogroToska K TekywemMy KoHTpono (MTK) 55 23 20
MogroToBka K npoMe>KyTo4yHomy KoHTponto (MMK) 30 30
By NpoMeXyToUHO 3aqer (3)
arrectaunn 3k3aMeH () 6 6
yac. 360 180 180

NMTOIMO: Obwan TpyAOEMKOCTb
3ET 10 5 5



3.2.1 Pasgensbl gucunnnuubl (moaynsa) 61.0.05 AHanuTuyeckasa XMMnUS U KOMMOETEHL UM,
KOTOpble AO/DKHbI 6bITb 0CBOEHbI NPU NX 0CBOEHUN

Ne HanmeHoBaHue
Ne Komnete pasgena gucuunanHbl Tembl pasfenos
HUUN (mopyns)
1 2 3 4
MpegmeT, 3agaun WM METOAbI aHa/IUTUYECKOM
XuMnn. KpaTKNMil UCTOPUYUECKUIA OYepK pasBUTUSA
aHa/INTUYECKOA  XUMUMN. OCHOBHble  pasjensbl
COBPEMEHHOW  aHa/IMTUYeCKoi  Xumun.  Tunbl
aHaIMTUYeCKUX peakuuii M peareHToB. HekoTopble
MoMIOXKEHNS TeOpUU pPacTBOPOB 3/IEKTPOINTOB MU
3aKOHa [eACTBYHOLWMUX MacC, MPUMEHSIEMbIX B
aHaIMTU4ecKom XUMUN. KWCNOTHO-0CHOBHbIE
Mogyns 1. paBHOBECUA M WX POb B aHa/IMTUYECKON XMMUWU.

TeopeTnyeckne oCHOBbl  OKUCNNTENIbHO-BOCCTAHOBUTE/bHbIE CUCTEMbI U KX
AK - 1 aHaIMTUYECKON XUMMUKN  PONb B aHa/IMTUYeCcKoi  XuMuun.  PaBHOBeCUS
10 ) (aHannTnKN). KOMT1eKcoo6pa3oBaHns U UX POJib B aHa/IMTUYECKO
KayecTBeHHbI aHann3 XuMmu. [eTeporeHHble paBHOBECUA B CUCTEME
0Cafl0K - HaCbILWEHHbIA pacTBOP MasopacTBOPMMOro
3N1eKTPOINTA M UX POib B aHA/IMTUYECKOA XUMUW.
MpumeHeHne opraHn4yecKunx peareHTOB B
aHaNMTUYeCKOM XxXumun. MeToabl pasfeneHns wu
KOHLIEHTPUPOBaHUSA  BELLECTB B  aHa/IMTUYECKOW
XUMUK. Xpomartorpauyeckme MeTOAbl aHamsa.
KauecTBeHHbIN XUMUYeCKUA aHanu3. [pumeHeHue
U3MYECKNX U  (OUIMKO-XMMUYECKMX MeTOo40B B
KayecTBEHHOM aHanu3e.

Knaccupukaumsa MeTOL4OB  KOJIMYECTBEHHOrO
aHanmsa (XMmnyeckue, (DU3NKO-XMUNYECKME,
thusnueckme,  6uonorudveckme).  CraTucTuyeckas

Mogynb Il. 0bpaboTKa pe3y/nbTaToOB KO/IMYECTBEHHOrO aHaM3a.
KonunuyecTBeHHbI paBUMETPUYECKNIA aHanums. Xumunyeckue
aHanus TUTPUMETpUYEeCKMe MeToAbl aHanm3a. KucnotHo-
OCHOBHOe TWUTpoBaHWe. TWUTpPoOBaHUE B HEBOAHbIX

2. OlNK-1

cpepax. OKNCNNTENbHO-BOCCTAHOBUTE/IbHOE
TUTpoBaHMe. KoMNAeKCUMETPUYECKOE TUTPOBaHWUE.
OcaguTenbHoe TUTpPOBaHMe.
Obuwan xapaKTepucTuka WHCTPYMEHTa/IbHbIX
(hr3NKO-XMMUYECKNX) MeTo/0B aHanusa.
OnTuyeckme MeToabl aHanmsa. MonekynsipHbIi
MHCcTpyMeHanbHble . .
3. OlNnK-1 CreKTpanbHbIi aHanuM3 B YNbTpaguoneToBoii u

(hM3NKO-XUMUYECKMe) o o
BUAMUMOIM obnactu cnektpa. JIHOMUHECLEHTHbI
MeTOAbl aHanmsa

Mopyns IlI.

aHanu3. XpomaTtorpaguyeckne MeToAbl aHanu3a.
DNEKTPOXMMUYECKME METOAbI aHa/M3a.



3.2.2.
AEATENbHOCTU U (hOPMbl KOHTPOSISA

Ne HavmeHoBaHUe pasgena
cemecTpa ancunnavHbel (Moayns)

Mopyns 1.
TeopeTnyeckne 0CHOBbI
aHaNUTUYECKO XMUNmn

(aHannTMKM). KayeCcTBEHHbI
aHanus

Mogaynb Ill.

KonnyecTBEHHbIN aHan3

Mopyns IlI.

MHcTpymeHTanbHble ((hU3NKo-
XUMUYeCcKMe) MeToAbl aHanm3a

MpomeXKyTouHas aTTecTauus
NTOrIoO:

AessTeNbHOCTU, BK/OYas
CaMOCTOSATE/IbHYI0 pa6oTy

n ne

4

26

20

18

64

5

Pasgenbl gucumnnuHel (Mogyns) B51.0.05 AHanuTu4yeckasa XUMuUs, Buibl y4ebHON

Buabl yuebHo ®opMbl

TeKyL,ero
KOHTpOnS
ycrneBaemMocTu
(B vacax) (no Hegensam
N3 CPC Bcero cemecTpa)

6 7 8 9

TeCTMpPOBaHue,

CTY/JEHTOB

cobecefoBaHMe,
OTYeT Mo
nabopaTopHoi
52 44 122 paboTe, pewleHune
TUNOBbIX 3afay,
KOHTPO/bHAasA
pa6oTa Nel c
cobecegoBaHueM.
TecTUpoBaHuMe,
cobecefoBaHue,
OTYeT Mo
nabopaTopHoi
paboTe, pelueHue

TUNOBbLIX 3aAa\,

60 54 134
KOHTPO/IbHas
pab6oTa Ne2 ¢
cobecegoBaHuemM.
TecTMPOBaHME,
cobecefoBaHue,
0TYET No
nabopaTopHoi
paboTe, pelueHne
CUTYaUMNOHHbIX

28 22 68 3ajau,

KOHTPO/IbHas

pab6oTa Ne3 ¢

cobecegoBaHueEM,

KOHTPO/IbHas

pab6oTa Ne3 ¢

cobecegoBaHueM.

36 36

156 360

cobecegoBaHue
140



3.2.3. HasBaHue TeM JI€KLIUI U KOJIMYECTBO YaCOB IO CEMECTpPaM HU3y4EHHs AUCLUILIMHBI
(monyns) B1.0.05 AHanuTnyeckass XuMus

Ne Hassanue Tem JieKuuii AUCUHUNIHHBI (MOIYJIsI) Yacel
1 2 3
Ne cemectpa 3
[ToHsiTHE aHANUTUYECKOM XUMHH U XHMHYECKOro aHamusa. TpeboBaHUS K 2
1. peareHTam, peakiusiM. UyBCTBUTEIBHOCTb M CIIOCOOBI ee BbipaxkeHus. J|poOHBII U
CHUCTEMAaTHYECKHUI aHAJIN3.
2. KauecTBeHHbIl xuMuueckuil aHaiau3. KucioTHO-OCHOBHOE paBHOBECHE. 2
3aKkoHBl U TEOpUHM, JEXKalUe B OCHOBE aHaNuTH4YecKONd XuMuH. (OCHOBHBIE 2
3 MIOJIOXKEHHSI TEOPHH CHIIbHBIX 3JIEKTPOJIUTOB (MOHHBIE THAPATHI, HOHHBIE MAPHI).
IIpoTonurnyueckue paBHOBECUS B AaHAIUTUYECKONW XuMuU. MloHHas cuia pacTBopoOB, 2
+ AKTUBHOCTb MOHOB, KO3((HUIIMEHT aKTUBHOCTH. THITBI KOHCTAHT 3JIEKTPOJIUTOB.
Teopust MOHHBIX PABHOBECHN MPUMEHUTENBHO K KUCJIOTHO-OCHOBHBIM PEAKLIMSIM. 2
> OCHOBHbBIE HEBOJHBIE PACTBOPHUTENH, KJIACCH(PHUKAINA. ABTONPOTOJIHS3.
6. | bydepurie pactBopbl. bydeprnas EmMkoCcTh, IpUMEHEHNE B aHAIN3E. 2
Pacyuer pH B 4YuCTBIX pacTBOpax KHUCJIOT, OCHOBAHUN, CMECH KHUCJIOT WU 2
7 ocHoBaHui. [ToHATHE aKTUBHOU U OOl KUCIIOTHOCTH U IIEJIOYHOCTH.
8. | Kiaccudukanus aHuOHOB. 2
o I'ugponus coneli kak 4YacCTHBIA Ciy4ald KHCJIOTHO-OCHOBHOTO B3aMMOJEWUCTBUS. 2

[Ipumenenue B anamuse u GpapMaruu.

PaBHOBecHsI B pacTBOpax KOMIUIEKCHBIX CO€UHEHUN. TeopHsi HOHHBIX PABHOBECUI 2
10. | IPUMEHUTENBHO K PEaKLUUsIM KOMIUIEKCOOOpa3oBaHMst. KOHCTAHTBI KOMIUIEKCHBIX
HMOHOB U MAJIOPACTBOPHUMBIX CUJIBHBIX 3JIEKTPOJIUTOB.

Teopuss HOHHBIX PABHOBECHM NPUMEHUTENBHO K PEAKLUUAM OKHUCIEHUS W 2
11. | BoccraHOBneHUs. KauecTBEHHbIE U KOJIMYECTBEHHBIE XapPaKTEPUCTUKU. Y PABHEHUS
HepHcra. @akTophl, BIUAIOLINE HA 3HAYEHUE PEJOKC MOTEHLUAa.

PaBHOBecHE B peakmusIX OCAKACHUS (KOCANOK» - «HACBHIIEHHBIH PacTBOPY). 2
12. | [lonsATHE U pacy€T MPaKTUYECKOW MOJHOTHI OCAKAEHHs. PaKTOphl, BIMUSIOIINE HA
MOJIHOTY OCAXKIECHUS.

13. | Teopus COBMEIIEHHBIX PA3HOTUITHBIX PABHOBECHIL. 2
14. | Metonsl pa3neneHust 1 KOHUEHTPUPOBAHMSIL. 2
Beenenue B konudecTBeHHBIM aHamu3. llenn © OCHOBHBIE  MOHSATHS 2
15, KoJIuecTBeHHOro ananmu3a. [Ipobootrdop. @akTop SKBUBATEHTHOCTH.
I'paBumerpuyeckuii aHanus. OCHOBHbIE MOHATHSI M 3Talbl I'PABUMETPUUYECKUX 2
té. ONpeaeIeHui
Hroro yacos B ceMecTpe 32
Ne cemecTpa 4
17. | Meroabl MaTeMaTU4YeCKOH CTATUCTHKH B AHAIMTHYECKOH XuMuu (ripobieMHast
JICKIIHST).
18. | Beenenne B TuTpuMeTpuueckuil aHanu3. (OCHOBHBIE TMOHATHS, PacCUEThI 2

Knaccupukaumss  meromoB  TuTpuMeTpud. Buasl  THTpoBaHHsS.  MeToabl
YCTAHOBJICHUsI KOHEYHON TOYKHU TUTPOBAHUS

19. | KucaoTHO-OCHOBHOE TUTPOBAHHUE. 2




20. | KpuBble KUCIOTHO-OCHOBHOIO TUTPOBAHUS. 2

21. | MeToab! OKUCIUTEIBPHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMSL. 2

22. | KommnekcoHomerpuueckoe tutpoBaHue. CymHOCTH Merona. KoMIIEKCOHBI. 2
Hunukatopsl. KpuBble KOMIIEKCOHOMETPUYECKOTO TUTPOBAHUS.

23. | OcaguTenbHOE TUTPOBAHHUE. 2

24. | O0mas xapakTepUCTHKa MHCTPYMEHTAIbHBIX MeTOAOB aHanu3a. Knaccudukarms 2
(U3UKO-XUMUYECKUX METOIOB aHAJIN3A.

25. | Ontuueckue ™eroabl aHanmm3a. Dortokamopumerpusi. CrekTpopoToMeTpHs. 2
CyurHocts Metroaa. [lpumMeHeHne B aHATUTHIEeCKOM XUMHUU 1 (papmanuu.

26. | ©nyopumMerpudeckne U peppakToMEeTpHUECKHe H3MEPEHHUs! B (hapMaleBTHIECKOM 2
aHause.

27. | DnexTpoxuMHu4yeckue MeTopl aHanu3a. KoHaykTomerpruiyeckoe TUTPOBaHUE. 2

28. | IloreHumomerpust. Ilpunuun merona. Tuns! 31€KTPOAOB B NOTEHUOMETPHM. 2

29. | Honsaporpaduuecknii anaan3. CyIHOCTb METOA, MPUMEHEHHE. 2

30. | OnektporpaBumerpudeckuii aHanu3. KyJoHoMeTpus U KyJOHOMETPHUYECKOE 2
TUTPOBAHHUE.

31. | Xpomarorpapudeckue Meronbl aHajgm3a. Kmaccudukamus. HMoHooOmeHHas 2
xpomarorpadust

32. | KunkoctHass u rasosas xpomartorpadusi. 3HaUeHHE METONa B COBPEMEHHBIX 2
VCCIIETOBAHUSX
HTtoro yacos B ceMecTpe 32

3.2.4. Ha3BaHue TeM NPAKTUYECKUX 3aHATUH U KOJUYECTBO YaCOB MO CEMECTPaM U3y4EHUs
aucumuinHbl (Monyiist) B1.0.0S AnajuTu4eckast XuMHs

Ne Ha3Banue Tem npakTHYeCKHX 3aHATHI AUCUMILTHHBI (MOAY.JIs1) Yacel
1 2 3

Ne cemecTpa 3

IIpaBuna paboTh! U TEXHUKA OE30MACHOCTH B XUMHUYECKUX JTA00PATOPHSIX. 4
! Knaccuukanmm KaTHOHOB.
2. | AHanuTHYECKHE PEeaKIINH KATUOHOB MEPBOU TPYIIIIHL. 4
3. | AHaTUTUYECKHUE PEAKLIMI KATHOHOB BTOPOH U TPEThEU IPyIIIL. 4
4. | JJaboparopHast padora: aHanu3 cmecu kaTuoHOB [-111 rpymm. 4
5. | AHaIUTHYECKHE PEaKMU KATHOHOB YETBEPTON U MATON TPYIIL 4
6. | AHATUTUYECKUE PEAKLMH KATHOHOB IIECTON TPYIIIbL. 4
7. | JlabopartopHas padora: aHamu3 cMmecu kaTHoHOB [V-VI rpynm. 4
8. | JJabopartopHas pabora: aHann3 cMecu KaTuoHOB [ - VI rpymm. 4
9. | AHAUTUYECKHUE PEAKLIU aHUOHOB MEPBOM U BTOPOU TPy, 4
10. | AHanuTUYecKkre peakliii aHHOHOB TPEThe TPYIIIbI. 4
11. | JIabopaTopHas padoTa: aHAIN3 CMECH aHUOHOB. 4
12. | JlabopaTtopHas padoTa: aHAIN3 CyXO# COJH. 4
13. | Ananus cyxoii comu (nmponospkerne). KonrponpHas padora Nel 4

I'paBumeTpudeckuii anamu3. OnpeneneHne MacCoOBOM N0 Xyopuaa Gapusi B 4
14 cMmecu. PaboTta ¢ aHaIMTHYECKUMH BECAMHU.

Turpumerpuueckuii ananus. M3mepurenpHas nocyaa, npasuia pabOThI C HEH. 4
15 Jlaboparopras paboTa: mpoBepKka BMECTUMOCTH MEPHOH TMOCYABI.
16. | CranmapTu3anms pacTBOpa XJIOPOBOIOPOIHON KUCIOTHI IO Oype METoaoM 4




MUIICTUPOBAHUA.

CraHgapTu3aiys pacTBOPa XJOPOBOJOPOAHOM KUCIOTHI IO Oype MeTOI0M 4
17. OTHENBHBIX HABECOK.
18. | JIaboparopHas padora: aHaau3 cMecH KapOOHATOB U OMKapOOHATOB. 4
Jlaboparopras padoTa: onpenejgeHrne aMMHaKa B COJISIX aMMOHHUS (C 4
19. MaTeMaTHYeCKON 00pabOTKOM Pe3yIbTaTOB aHAJIH3A).
20. | KonTposbnas paborta Ne2 4
Hroro yacoB B cemecTpe 80
Ne cemecTpa 4
21. | MeToabl CTATUCTUKU 4
[Tepmanranaromerpust. [IpuroToBieHre 1 CTaHIAPTU3AIINS TUTPAHTA.
22. | JIabopaTtopHasi padoTa: onpeeieHue MacChl XKeJjie3a B pacTBope (¢ 4
MaTEeMaTHYeCKOH 00pabOTKOM Pe3yIbTaTOB aHAJIH3A).
23 JuxpomaTtomerpus. OnpeneneHne Macchl ’eJie3a B pacTBoOpe (C MaTeMaTHYeCKOMH 4
" | 00pabOTKOM pe3yNbTATOB aHAIM3A IO IBYM MeToAaM). PellieHne pacueTHBIX 3a/1a4.
Homomerpust. IIpUroToBeHne 1 CTAaHIAPTH3ALKS PACTBOPA THOCYIb(haTa HATPHSL.
24. | JlabopaTtopHasi paboTa: onpeaeieHre MacChl MM B pacTBOpe (C MaTEeMAaTHYECKOH 4
00paboTKON pe3ysNbTaTOB aHAIN3a).
Bbpomo-, Opomaromerpusi. [lpurotosnenue tutpanta. JlaGopatopHas paboTa:
25. | ompeneneHrue MacChl CTPENTOLHIA B PacTBOpe (C MareMaTH4ecKoil oOpaboTKOM 4
pPe3yJbTAaTOB aHAJN3a).
26, Kowmmnekconomerpusi.  I[lpurotoBnenue Tutpanrta. JlabopatopHast pabora: 4
OTpesieIeHNe MacChl MATHUST M KAJTbIHsI B PACTBOPE.
OcanutenbHOe TUTpOBaHUE. ApreHToMeTpHs. [IpHroTOBIEHNE U CTaHAAPTU3ALIUS
27. | pactBopa HuTpata cepedpa. JlaboparopHasi paboTa: onpeaeseHHe MacChl XJIOpHaa 4
HATPUsI B pacTBOpE (C MaTeMaTH4eCKO 0OpabOTKON Pe3yIbTaTOB aHAIN3A).
28. | KonTposbhas paborta Ne3 4
29 doTtoanexkrpokonopumerpusi. JlabopatopHas padora: OnpeneneHne Macchl Jkene3a 4
" | MeTooM rpamyupoBOYHOTO rpaduKa.
30 doTtoanexkrpokonopumerpusi. JlaboparopHas pabora: OmnpeneneHre MacChl XpoMa 4
" | ¥ MapraHia npu COBMECTHOM MPUCYTCTBHU METOIOM I'PAyUPOBOYHOTO rpadyuka.
31. | @ayopumerpus. 4
32 Pedpakromerpust. JlabopaTopHasi paboTa: ompeneneHrne Macchl OpOMUAa HATPUS, 4
XJIOPUA HATPUS, XJIOPUIA KaJIbIIHsL.
33 [Morenumomerpudeckoe Turposanue. Jlaboparopuas pabora: OnpeneneHue MacCel 4
" | kapboHaTa u GukapOoOHaTa B CMECH.
34 HNonooOmeHnHast vXpOMaTOfpa(I)Hﬂ. JlabopatopHasi  paborta:  ompeneneHue 4
KOHIIEHTPAIINH HEUTPAJIbHOMN COJH.
35. | UHcTpymMeHTanbHBIe MeTOABI aHanmu3a. KoHrponbpHas pabota Ned 4
HToro uacos B cemecTpe 60
3.2.5. JIaGopaTopHbIii NPAKTHKYM - He IPeAyCMOTpeH
3.3. CAMOCTOATEJBHASA PABOTA OBYYAIOIET'OCA
3.3.1. Bugawer CP
Ne HaumenoBaHue pasgesia yueOHOH Buaer CP Bcero
n/n AUCLUILIHHBI (MOAY.JIsT) 4acoB
1 3 4 5

Ne cemecTpa 3




1 | Moayas 1. Teopernueckue OCHOBBI | IOJATOTOBKA K 3aHATHUSM, PACUETHO- 44
AHAJMTHYECKOH XUMHUM (AHAIMTHKH). | Tpadudeckas paboTa, MOArOTOBKA
KauecTBeHHbBIIi aHAIH3. oT4eTa 1o j1adopaTopHoit padoTe,

BBITOJIHEHNE WHANBUIAYAJIBHOTO
3aaHus

2 | Moayas II. KoimyecTBeHHbIH MOATOTOBKA K 3aHATUAM, PACYETHO- 24
aHau3 rpaduyeckast paboTa, MOATOTOBKA

oT4eTa 1o j1adopaTopHoii padoTe,
BBITIOJIHEHNE WHANBUIYAJIBHOTO
3aaHus
Hroro uacos B cemecTpe 68
Ne cemecTtpa 4

4 | Moayas II. KoimyecTBeHHbIH MOATOTOBKA K 3aHATUAM, PACYETHO- 30
aHau3 rpadudeckast paboTa, MOATOTOBKA

oT4eTa 1o j1adopaTopHoit padoTe,
BBITOJIHEHNE WHANBUIAYAJIBHOTO
3aIaHus

5 | MoayJas I1I. MHcTpyMeHTAIbHBIE MOATOTOBKA K 3aHATUAM, PACYETHO- 22
(¢pu3HKO-XUMHYECKHE) METObI rpaduueckasi paboTa, MOArOTOBKA
aHanu3a) oT4eTa 1o j1adopaTopHoii paboTe,

BBITOJIHEHNE WHANBUIYAJIBHOTO
3aaHus
Hroro yacos B cemecTpe 52
3.3.2. IlpumepHas TemaTtuka pedepaToB, KYPCOBBIX pabOT - HE MPEAyCMOTPEHbI YUeOHBIM
TUTAHOM

3.3.3. KontposapHble BONPOCH K 3k3aMeHy - IIpuiosxkenne 1

3.4. OHEHOYHBIE CPEACTBA JUIA KOHTPOJIA YCHEBAEMOCTH H
PE3YJBTATOB OCBOEHHUA YYEBHOU JUCHUIIMHBI (MOJYJIA)

3.4.1. Bunel KOHTPOJIS ¥ aTTeCTalNU, POPMBI OLIEHOYHBIX CPENICTB

OueHouHbIE cpeacTBa
Koua-
Ne HaumeHoBaHue BO
Ne Buabi Koa-Bo
ceme pa3aesa AUCHHUILIUHBI BOIPO
n/n KOHTPOJIA dopma He3aBHCHUMBbI
cTpa (Mmonxyns) COB B
X BAPUAHTOB
3aAaH
HH
1 2 3 4 5 6 7
I. |1 Monyns 1: | Bonpocer
TK Teopernueckue ocHOBbI | CUTyallMOHHBIE
AHAIUTUYECKON XHUMUU. | 3a7auu
KauecTBeHHbIl aHATN3 Tectsl 15 5
Otuer mo




J1a00paTopHO
pabote
HWnnusunyansH
o€ 3aJjaHue

2. Monyans 2:

TK KonnuectseHHbIN CutyaloHHbBIE
aHaau3

Bomnpocer

3a7a4u 6
TecThr 15
OrueT 1o
JTa00paToOpHO
pabote
HWnausunyaneH
oe 3a/laHne

Yex-uct

3. Monyas I1I: Bomnpocer

TK HHcTpyMeHTaNbHbBIE CuryanmmoHHble

METOBI aHAJIN3a Tectnl

(pm3uKo-xuMHYECKHE) 3a1a4u 15 6

OTuer no
J1a0opaTopHO
pabote
HWnnusunyansH
o€ 3a/laHne
Yex-nuct

arrecranus

A IIpomexxyTouHnas bunerst 4 40

3.4.2. IlpuMepbl OLIEHOYHBIX CPENCTB:

s Texyiero koHTpouist (TK)

Tecroseie 3ananus (IIpunoxenue 2)

Tunosbie 3a1a4uu;

1. [lna cranpaptusanun pacrsopa HNOs Hasecky 1,7594
r NaB4O;x10H,O pactBopunu B MepHOH Koube
BMecTuMOCTEI0 100,0 My Ha TuTpoBaHue amuKBOTHOMN
gactu (V = 15,0 M) 3TOTO pacTBOpa 3arpadeHo 12,7 mi
pactBopa HNO3. BerunciuTh MOJSIpPHYIO KOHLEHTPALIUIO,
MOJISIDHYIO ~ KOHLEHTPALMI0 OKBUBAJEHTA U  TUTP
pacTBOpPa KUCIOTHL

2. Hasecky H,C,04%2H,0 maccoit 1,2000 r pactBopuiu
B MepHOH  kosbe BMectumocThid  200,0 M. Ha
TuTpoBaHue anuKBOTHI 40,00 MJI MOJYy4EHHOTO pacTBOpa
u3pacxonosaHo 36,68 mun NaOH. Onpenenuts MOJSPHYIO
KOHLeHTpauuto pacteopa NaOH, ero Tutp u yCIOBHBIM
TUTp 31oro pacteopa no HyC,0y4.

Curyanmnonnsie 3agaun (IIpunoxenne 3)



https://www.chem-astu.ru/chair/study/anchem/move.php?term=fwojhht5893yfdzfgshftwhHgfe7n4
https://www.chem-astu.ru/chair/study/anchem/move.php?term=lkdty67egggfFGhsy488yt5t4rfdj
https://www.chem-astu.ru/chair/study/anchem/r_2_3_2.htm%23UslTitr
https://www.chem-astu.ru/chair/study/anchem/r_2_3_2.htm%23UslTitr

Uek nuctbl (MpunoxeHue 4)

Ans npomexyTodHol atTectaumn (MA) K orponbHbie Bonpocs! (Mpunoxenue 1)

3.5. YYEBHO-METOAMNYECKOE N MH®POPMALMOHHOE OBECIMEYEHWE
YYEBHOW ANCUUNNNNHBI (MOAYNA) AHANTUTUUECKASA XMUKA

3.5.1. OcHoBHasa nuTepaTtypa

n/ HanmeHoBaHue, ABTOp(bI) BbIXOAHble AaHHbIE, Kon-Bo
Neo TuUn pecypca /pegakTop 3N1eKTPOHHbIW agpec 3K3.
(mocTtyno
B)
B BUL,
1 2 3 4 5
1 AHanutnyeckas XmMmMnsa.  XapuToOHOB M.: TOOTAP-Meguna, 2014 Heorp. 4.
AHannTuka L Obwmre HO.A. https://lwww.studentlibrary.ru
TeopeTnyeckume OCHOBHbI.
KauecTBeHHbI aHams:
yuebHNK
2 AHanUTMYecKas XuMuA. XapuTOHOB M.: F3OTAP-Meana Heorp. a.
AHanunTuka 2. HO.A. 2014
KonnyecTBeHHbIi aHanms. https://www.studentlibrary.ru/book

P U3NKO-XUMUNYECKUNE
(MHCTpPYMEHTasbHbIe)
MeTOoAbl aHanusa: y4ebHnK

3.5.2. JononHuTeNbHasa nuTepaTtypa

n/ HanmeHoBaHue, ABTop(bl) BbIX04Hble JaHHbIE, Kon-Bo 3Ks.
Ne TUN pecypca /pefakTop 3/1eKTPOHHbIW agpec (nocTynoB.)
B bIL,
1 2 3 4 5
1 AHannTnyeckas xumug.  TuxoHoBa O.K., Cub6lrMy, 2015 Heorp. .
KonnuecTBeHHbI OpbiryHoBa https://www.books-
XUMUNYECKNii aHanu3: J1.A., benoycosa up.ru
y4ye6Hoe nocobue H.1., LLieBLoBa
TA.
2 OCHOBbI aHaIMTUYECKOA Bapbanat HO.A., M.: JlabopaTopus Heorp. .
XUMUN : MPaAKTUYECKOE Mapmaru A.B., 3HaHui4, 2017
PYKOBOACTBO MoHoraposa O.B.  https://www.books-up.ru

3.5.3 VIHTepHeT-pecypchbl.

1. 3BC «KoHcynbTaHT cTygeHTa» http://studmedlib.ru

2. 3BC «YHuBepcuTeTckas 6ubnunoteka online» http://www.biblioclub.ru/

3. OBC «HOpant» http://www.biblio-online.ru;

4. JneKTPOHHble KaTasorn 6mbnuotekn <Sreoy BO TIMY MwuHsgpasa Poccun TIMY
http :/lib.vgmu .ru/catalog/

5. MeguynHckaa nutepatypa http://www.medbook.net.ru/

6. 3BC «JlaHb» http://www.e.lanbook.ru


https://www.studentlibrary.ru
https://www.studentlibrary.ru/book
https://www.books-
https://www.books-up.ru
http://studmedlib.ru/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://lib.vgmu.ru/catalog/
http://www.medbook.net.ru/
http://www.e.lanbook.ru

3.6. MaTepuaJibHO-TeXHHYecKoe ofecriedeHe Y4eOHOI JHCIHMILIMHBI (MOAY.JIs1)
[Ipyn M3y4eHnn OTUCUMILIMHBI HCIIOJB3YIOTCS CIIEHAN3UPOBaHHast 1abopaTopHs IO XUMUH,

OCHAILlCHHAs] KOMIBbIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOYEHUs K cetu «MHTepHeT» u
obecrnieueHneM JOCTYIA B JIEKTPOHHYIO HH)OPMALIMOHHO-00pa30BaTEIbHYIO CPENy OpTraHH3aHH.

OdGopynoBanmue (ex.) Homep moaysb

1 2
Bermspokaoit mikad (1-mt) 1-3
Becnr (1-mT) 2-3
Memanka marautHas MS-01 Ha 4-rae3na-1 (1-1T) 3
Habop xumuueckoii nocyer (1-1ut) 1-3
[Monspumerp monyreHesoit CM-1 (1-mT) 3
Pedpaxromerp UPD-454b52 M — 2 (1-1T)
Cnexrpodoromerp Shimadzu UV-mini—1240 (1-mr) 2
YcTaHOBKa 1S TOTEHLMOMETPUIECKOTO TUTpoBaHus (1-11T) 3

3.7 IlepeyeHb MH(POPMALHOHHBIX TEXHOJOTHMH, HCHOJb3yeMbIX AJS OCYLIECTBJICHHS

o0pa3oBaTeIbHOIO mpouecca MO0 AHCHUILIMHE (MOAY.J10), HH(OPMALHOHHO-CIPABOYHBIX
CHCTEM, JIMIIEH3HOHHOI0 H CBOOOJHO PACIPOCTPAHSIEMOro NPOrPAMMHOIO odecrneyeHus, B TOM
YycJje 0Te4eCTBEeHHOr 0 MPOU3BOACTBA:

1.

=D 0 0Ny kW

— O

Polycom Telepresence M100 Desktop Conferencing Application (BKC)
SunRav Software tTester

7-PDF Split & Merge

ABBYY FineReader

Kaspersky Endpoint Security

Cucrema onnaiin-rectuposanusi INDIGO

Microsoft Windows 7

Microsoft Office Pro Plus 2013

1C: VHusepcurer

. I'apant
. MOODLE (monysnbHast 00bEKTHO-OPHEHTHPOBAHHAS JUHAMUYECKas yueOHas cpena)

3.8. O0pa3oBare/ibHbIE TEXHOJIOTHH - HET

3.9. Pazaesibl AuCHUIVIMHBI (MOAYJIS) U MEKAUCUUILUIHHAPHBIE CBSI3H € MOCJIEYHIIHMH

AUCHHUINIJINHAMH

Ne

Pasaenn! gaHHOH JHCHHILIHHBI, HEO0X0AHMbIE AJIs
Haumenosanue nocsieayrommux H3y4YeHHS MOCJIeTYIOIHX AUCIUIITHH

HMCUHHUIIJIHH
AHCLY 1 o)

®apMalieBTHUECKAs XUMUS + + +

HHcTpyMeHTabHBIE METOABI
aHAJIN3a JIEKaPCTBEHHBIX + + +
CPencTs

ToxkcuKOJIOruuecKass XUMHUS + + +




4, METOONYECKME PEKOMEHAALWN MO PEANUIALUNN ONCLUUNTMNTNHDI
(MOAYNA) B1.0.05 AHanuTnyeckasa XxmmMus:

Peanusauusa gucumnaunHbel (MoAy/s) OCYLLeCTBASAETCA B COOTBETCTBMU C yUYeOHbIM M1aHOM B
BUAe ayanTOPHbIX 3aHATUI (204 yac.), BKAOYaOLWMX NEKUNOHHBIA KYpC Y NPaKTUYecKue 3aHATUS,
N camocTosATeNbHOW pab6oThbl (120 yac.). OCHOBHOe yuyebHOe BpPeMs BbIAENSIETCA Ha NMPaKTUYECKYHO
paboTy MO 3aKpenieHW 3HaHWI W MOJYYEHUID MNPAKTUYECKUX HaBbIKOB MO AHaIMTUYECKO
XUMUMN.

MpaKTUYecKne W NeKUMOHHble 3aHSATUA MPOBOAATCS B BWAe KOHTaKTHOW pa6oTbl C
AeMOHCTpauuneldi npakKTUYEeCKUX HaBbIKOB W YMEHWIA C  WCMOMb30BaHWEM HEMMUTALMVNOHHbBIX
TEXHO/IOT U, TECTUPOBAHMS.

CamocTosiTeNlbHast pa6oTa CTyAeHTOB MogpasymeBaeT MOAFOTOBKY K (hOPMMPOBaHMIO W
pasBUTMIO MNPOMECCMOHaNIbHbIX HaBbIKOB 00y4yalollerocs M BK/OYaeT MOAroTOBKY pedepaTos,
NMOAroTOBKY K TEKYLLEMY M MPOMEXYTOUHOMY KOHTPO/IO, OTYeTbl MO N1abopaTOpHbIM paboTam,
NMOAroTOBKY K 3aHSATUAM.

Pa6oTa ¢ MH(opMaUMOHHbIMW UCTOYHUKAMU M YYeBHOI NuTepaTypoii paccMaTpUBaeTCs Kak
CaMOCTOATeNIbHAA [AeATe/IbHOCTb of0yvaluwmxca no AucumnivnHe AHanUTUYeECKasd XUMUA U
BbIMOMHAETCA B Mpedenax 4yacoB, OTBOAMMbIX Ha €& wusydeHune (B pasgene CP). Kaxgbin
obyyvarouniica obecreyeH 4OCTYNOM K 6MO6NMOTEeYHbIM (hoHAaM YHMBEpPCUTETA.

Pa6oTa ¢ MH(opMaUMOHHbIMW UCTOYHUKAMU M YYeBHOI NuTepaTypoii paccMaTpUBaeTCs Kak
CcamMoCTOATeNIbHAsA [AeATe/IbHOCTb Oobyyalouwmxcs no AUcuunivHe AHanUTUYeCKasd XUMUA U
BbIMOMIHAETCA B Mpedenax 4vacoB, OTBOAMMbIX Ha eé wusydeHune (B pasgene CP). Kaxgbli
obyvarowminca obecriedyeH OCTYNOM K 6Mb6NMOTEYHbIM (POHAAM YHUBEpPCUTETA.

Mo paucumnnmHe B1.0.05 AHanuTMyeckasas XxumMua paspaboTaHO MeTOAMUYECKOe
CONPOBOXAeHMe peanusaunm AUcUnnanHbl, cobpaH MOHA OLEHOYHbIX CPEACTB.

Mpu ocBoeHun yuyebHON AucumnaunHbl (Mogynsa) B1.0.05 AHanuTmyeckas Xumus
obyyaroLLmecss camMoCTOSATE/IbHO MPOBOAAT 3KCMEePUMEHT, 0(hOPMASAIOT pesysibTaTbl 3KCNEPUMEHTA
(pacueTbl) 1 NpeacTaBNAT UX B BUAe oT4eTa.

Ob6yueHue B rpynne thopmupyeTt HaBbIKU KOMaHZHOW fesATeNbHOCTU n
KOMMYHUKa6eNbHOCTb.

OcBoeHve aucumnanHbl (mogyns) B1.0.045 AHanuTuuyeckas XuUMWUA CcnocobeTByeT
pasBuUTUIO Y 06YYalOLLMXCA KOMMYHUKATUBHbIX HAaBbIKOB Ha pasHbIX YPOBHAX A1 pelleHUs 3ajad,
COOTBETCTBYHOLLMX TUMy MNPOPecCUOHaNbHOW  [eATeNIbHOCTW, HanpaB/ieHHbIX Ha 00beKT
npoeccMoHabHON AeATeNlbHOCTU Ha OCHOBE (POPMUPOBAHUSA COOTBETCTBYHOLLUX KOMMETEHUMNA.
OobecneunBaeT  BbIMOJIHEHME  TPYAOBbIX  [AeACTBUIA B paMKax  TPyAoBbIX  (YHKUWIA
npogeccnoHanbHoro craHgapta (02.006 Mposusop).

TeKyLWNiA KOHTPONb OCBOEHUSA AUCUUNAUHBI (MOAYNS) onNpeaensieTca npu akTUBHOM n/unm
WHTePaKTMBHOM B3aMMOAENCTBUU 00yUaloWMXCa U NpenojaBaTesis BO BpeMs KOHTaKTHOW paboThl,
npu AemMoHCTpaLMM NpPakKTUYECKUX HaBbIKOB W YMEHWN, oOueHKe paboTbl € nabopaTopHbIM
obopyAoBaHUEM, pelleHUM TUMOBbIX 3ajay, TeCTUPOBAHWUMW, MPeAyCMOTPEHHbIX (DOPMUPYEMbIMU
KOMMETeHUNAMN peann3yeMoit AucumnanHbl (MO4ys)

MpoMexyToyHasa aTTecTauusa NpoBoAUTCA B (hopme, NPeLyCMOTPEHHOW y4ebHbIM NjaHoM ¢
NCro/sib30BaHMeM TeCTOBOI0 KOHTPOSA, KOHTPO/IbHbIX BOMNPOCOB Npu cobecesoBaHMN.

Bonpocbl no y4ye6Hol aucumnanHe (MOAYyN0) BK/KOYeHbl B [TOCYyfapCTBEHHYIO UTOrOBYIO
aTTecTaluio BbIMYyCKHUKOB.

5. BOCIMNMMNTATENBbHAA PABOTA MNP PEANTN3ALVN JNCUNTTTTNHDBI
B1.0.05 AHannTn4deckass Xumuns



Bun @DopMBI 1 HANIPABJICHUST BOCITUTATEIBHON PadOTHI Kpurepun

BOCIIUTATEIBHON OIIEHKH
paboThI

ITomore B pazsutun | OTKPBITEIE — AUCTYTHI, MACTEP-KJIACCHI, OJIUMITHAIBI, [Moptdonuo
JIUYHOCTU npodecCHOHATbHBIE MEPOTIPUSITHS (BOJIOHTEPHI,

OPraHu3aTOPBL, AIMUHUCTPATOPHI)

VYyacTue B IPEAMETHBIX U MEXITPEIMETHBIX
ONIMMIINAAAX, TPAKTUYECKUX KOHKYPCaX, HAy4HO-
MPAKTUYECKUX KOHPEPEHIUSIX U CUMITO3MyMax

CkpriThIe — co3nanne atMochepsl, HHPPACTYKTYPbI

dopmupoBaHHE MOTHBALMU K IPO(EeCCHOHATBHOM,
HAy4YHO-HUCCIIEI0BATENbCKON, OPraHU3alIMOHHO-
yIPaBJICHYECKOH U IPyruM BUAaM NpodhecCHOHATbHOMI
NEesITEIbHOCTH

I'paxxganckue OTKpBITBIE [Moptdonuo

LIEHHOCTHU
AKTyalbHble KOPOTKHE AUCITYThI IPU HAJTHYUU

0COOEHHBIX COOBITUH

CkpbiTBIE

PaszBurue COIMAJIbHO — 3HAYHMMBIX Ka4€CTB JIMYHOCTH
U CaMOCTOATEIIBHOI'O OIIbITA O6H.I6CTB6HHOI>1
JACATCIIbBHOCTHU

CoumanpHble OTKpbITBIE Ioprdonuo

EHHOCTH
OCBeH.IeHI/Ie BOIIPOCOB IKOJIOrHYE€CKOU

HATIPABJICHHOCTH, 3KOJIOTUYECKHEe MPOoOIeMbl  Kak
dakTop, BIMSIOIMINA HAa 3I0pPOBbE HACEJICHHUS U
OT/AEJIbHBIC TIOMYJISIIUOHHBIE PUCKH

CkpbiTBIE

Unentndukaus B COUMATBHON CTPYKTYpE MPH
MOJIy4€HUH 00Pa30BaHMsI M OCYLIECTBICHUN
npodecCHOHANBbHON NesATETbHOCTH

6. OCOBEHHOCTMU PEAIN3SAIINN JUCHUIIJIMHBI JIUIA OBYUHAIOIINXCAH C
OI'PAHUYEHHBIMH BO3ZMOKHOCTAMMU 3JOPOBbA 1 UHBAJIMIOB

6.1.1. Hannune COOTBETCTBYIOIIUX YCAOBUN peaIu3alii JUCLUTIIINHEI

Jna ofy4aromuxcss W3 YHUC/a WHBAIUAOB U JIMI C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMHU
3nopoBbsi (OB3) Ha OCHOBaHMM MHUCBMEHHOTO 3asBJICHHS TUCHHILIMHA PEATH3YETCS C y4YeTOM
0COOEHHOCTEH TMCUXO(PHU3NUECKOrO Pa3BUTHA, HHAMBHUIYAJbHBIX BO3MOXHOCTEH W COCTOSHHS



3I0pOBbs (ajiee - MHAUBUAYAIbHBIX 0coOeHHOcTel). ObecneunBaercs COOMONEHNE CIENYIONINX
o0mux  TpeOOBaHWIA,  WCIOJB30BAHHE  CIELHANBHBIX TEXHUYECKHX  CPEACTB  OOydYeHWUsI
KOJUIEKTUBHOTO W  HMHIUBHUIYaJbHOTO TIOJb30BAHMUS, MPENOCTABIICHUE YCIyT acCHCTEHTa
(MOMOIIIHKKA), OKa3bIBAIOIIEr0 TAKOMYy OOyHAKOIEeMyCsi HEOOXOMUMYK) TEXHHYECKYI) TOMOIIb,
obecrieueHre JOCTya B 3[aHUS W MOMEIIEHHs], T7Ie MPOXOIAT 3aHSATHS, APYrue yCIoBHs, 0Oe3
KOTOPBIX HEBO3MOYKHO HITH 3aTPYAHEHO U3YUEHHE TUCIIUITIMHBI,

6.1.2. Obecnieuenue cobmoneHus: oOmux TpedoBaHUM

IIpn peamuzanuu IUCHUIUIMHBI HA OCHOBAHWW IHCBMEHHOTO 3asBJICHHs OOYYaromerocs
obecrieunBaercss COONMIONEHHE CIEAYIOIMX O0mMMUX TpeOOBaHHWN: MpPOBENEHUE 3aHIATHH IS
ofyyaromuxcsa-uHBaIUAOB U nul ¢ OB3 B OfHOW ayAUTOPUH COBMECTHO C OOYYarOIIUMUCS, HE
UMEIOLUTUMH OTPAaHMYEHHBIX BO3MOJKHOCTEH 310pPOBbs, €CIH O3TO HE CO3JaeT TPyAHOCTEN
o0y4aromuMcs; MPUCYTCTBUE B ayJAUTOPHH AaCCUCTEHTAa (ACCUCTEHTOB), OKA3bIBAOIIETO(HX)
ofOy4aromuMcsi HEOOXOOUMYI0 TEXHHYECKYI0 TIOMOIIb C Y4YeTOM UX HHIUBHIYaJbHBIX
0COOEHHOCTEH; MOIb30BaHIE HEOOXOAUMBIMU OOYHAOIUMCS TEXHUUECKUMH CPENCTBAMHE C YUETOM
WX UHIUBUAYAJIbHBIX OCOOCHHOCTEH.

6.1.3. JoBeneHne A0 CBeneHUs OOy4arOIIMXCS C OTPAHMYEHHBIMH BO3MOKHOCTSIMH
3I0pOBBS B IOCTYITHOM ISl HUX (OpMe BCeX JIOKAIbHBIX HOpMaTHBHBIX akToB @I'5OY BO TIMY
Munsapasa Poccun.

Bce nokanbHble HopMaTuBHble akTel PI'BOY BO TI'MY Munsnpasa Poccun no Bonpocam
peanu3ay TUCIUILINHBI (MOAYJIs) TOBOAATCS A0 cBeaeHus odyuarommxcs ¢ OB3 B moctymHo#
U1 HUX opme.

6.1.4. Peanusauus yBeNMYEHHUs MPOJAOJDKUTEIBHOCTH MPOXOXKAECHUS MPOMEXYTOYHOU
aTTeCTallMd IO OTHOLICHHWIO K YCTAHOBJIEHHOH NPOJOJIKUTEIBHOCTH Ui OOy4aroIlerocs ¢
OTpaHUYE€HHBIMHU BO3MOXHOCTSIMH 370POBbsI

@opMa TMPOBEOCHHUS TEKyLledH W MPOMEKYTOUHOH aTrTecTaly MO AUCUMUIUIMHE IS
00y4arImuxcst MHBAJIMIOB H JIUL C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0OPOBbsI YCTAHABJINBAETCSI C
yUETOM HHIUBUAYAIbHBIX TCHXO(H3MUecKuXx OcoOeHHOCTeH (yCTHO, MHCbMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMIIBIOTEpPE, B (hOpMe TECTHPOBAHUA U T.I1.). IIpONOIIKHTENBHOCTD MPOXOKICHHS
MPOMEXYTOUHOH aTTecTallid 1O OTHOUIEHMI0O K  YCTaHOBJIGHHOM MPOAOJDKUTEIbHOCTH
YBEJIIMYMBAETCS IO MUCBMEHHOMY 3asIBJIEHHIO OOYYaromerocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH
310poBbs. IIpOOIKUTEIHPHOCTh TOATOTOBKY OOYUArOIIEerocss K OTBETYy Ha 3a4eTe yBEJINYHBACTCS
He MeHee yeM Ha 0,5 Jaca.



MpunoxeHne 1

KOHTpO/IbHbIE BOMPOCHI K 3K3amMeHYy no gucumninHe 61.0.05 AHanimTnyeckaa xmmms

TeKCT KoMNeTeHUUN / Ha3BaHUA TPYAOBOWN hyHKUUN /

Kog Ha3BaHUs TPYAO0BOro AeCTBUSA / TEKCT 3/1IEMeHTa
CUTYaLWUOHHONW 3agaun
C 33.05.01 dapmayms

Cnoco6eH UCNoNb30BaTb OCHOBHbIE GMONOrMYECKMEe, PUSUKO -
XMMWUYECKUNE, MaTeMaTUYECKNe MeTOAbI 4151 pa3paboTKu,
NcCrefoBaHN 1 3KCNEPTU3bl NIEKAPCTBEHHbIX CPeACTB,
N3roTOB/IEHWS IEKAPCTBEHHbLIX NpenapaToB

K OrkK-1

TpyapoBas hYyHKLUS: M3roTOB/MIEHNE  JIeKAPCTBEHHbIX
npenapaToB B YC/I0BUSAX anTeYHbIX OpraHu3aLuii.

TpynoBble geicTBuA: MoagroToBKa K MU3roTOBMEHUIO

) AJ05.7 NleKapCTBEHHbIX NpenapaToB No peuenTam u TpeboBaHUAM:
BbIMOJIHEHME HEOBXOAMMbIX PAaCcUYETOB; MOArOTOBKa paboyero
MecTa, 060py0BaHMA U NIeKapCTBEHHbIX CPeACTB, BbIGOp U
NOArOTOBKA BCMOMOraTe/ibHbIX BELLEeCTB, palnoHaibHOM
YNaKoBKMW.

" ,D,AI7ITEOTBeTb| Ha BOMpoOC bl

MepeyeHb BonpocoB (10-20)

1. KauyecTBeHHbIN XMMUYecKnii aHanm3. Knaccugmkauyms
MeTo/40B KayeCTBEHHOI0o aHanm3a  (LpO6HbIiA "
CUCTEMATUNYECKUIA, MaKpo-, NoNyMUKPO-, MUKPO-,
yNbTpamuMKpoaHanns).  AHanMTUYeCKne  peakumum wn
peareHTbl, WCMNO/Ib3yeMble B Ka4yeCTBEHHOM aHaause
(cneymndtnyeckue, Ce/IeKTUBHbIE, rpynnosble).
Vicnonb3oBaHMe Ka4yeCTBEHHOrO aHann3a B hapmaunu.

2. AHanuTuyecKkas Knaccupukaums KaTMOHOB MO rpynnam:
cepoBogopogHasa (cynbmaHas), amMmmumavHo-gocthaTHas,
KMUCNOTHO-OCHOBHaS. OrpaHN4YeHHOCTb no6oii
Knaccnukaumm KaTMoOHOB MO rpynnam.

3.  KwucnotHo-ocHoBHas  Knaccuukaums  KaTUoOHOB MO

T rpynnam. CuctemaTuMyeckuii  aHaam3  KaTMOHOB MO
KWC/IOTHO-OCHOBHOMY MeTogy. AHanuMTUYecKue peakumm
KaTMOHOB Pa3NIMYHbIX aHaIMTUYECKUX Fpynm.

4. KayecTBeHHbIl aHanus aHWOHOB. AHanuTunyeckas
Knaccumkauma  aHWoOHOB  AHanuMTUYeCKue  peakuuu
aHMOHOB pPas3NIM4YHbIX aHaNuTU4YecKMx rpynn. MeTogbl
aHanMsa CcMeceii aHWOHOB pPa3/IMYHbLIX aHaIUTUYHECKUX
rpynmn.

5. TpuMeHeHMe  U3MYECKUX U (PUNKO-XUMUYECKUX
MeTO40B ANA UAEHTUMPMKaLMN BeWEeCcTB B Ka4yeCTBEHHOM
aHanuse. MoHATME 0  MPUMEHEHUM  ONTUYECKMUX,
3IEKTPOXUMMUYECKUX METOA0B B KA4eCTBEHHOM aHanun3e.

6. KonnuecTBeHHbIi aHanm3. Knaccuukaumss MeTo[oB
KOIMYECTBEHHOr0  aHaimMsa  (XMmuuyeckue,  (QU3MKO-
XUMUYECKME, hursmyeckmne " 6unonormnyeckue).



10.

11.

12.

13.

14.

15.

16.

17.

TpeboBaHuA, npeabABAsemMble K  peakuumsm B
KOJ/INYECTBEHHOM aHanmse. Ponb 3Ha4yeHue
KO/IMYECTBEHHOI0 aHanu3a B (hapmaun.

VICTOYHMKN TMOrpeLlHoCTen aHanmsa. [1paBWUIBHOCTb U
BOCMPOM3BOAMMOCTL  pe3ynbLTaToB KO/INYECTBEHHOr 0
aHanmsa.  Knaccumkauma — norpewHocTeid  aHanum3sa.
CucTtematnyeckas NOrpeLHoCTb, NpoLeHTHas
cucTemMaTmnyeckas NOrpeLwHoCTb. NcTouHnku
cUcTeMaTUYeCKMX norpewHocTen. OueHKa NpaBUbHOCTYU
pe3ynbLTaToB aHau3a.

OCHOBHble  MOHATUA  rpaBUMETPUYECKOro  aHaamsa.
Knaccuukaumsa mMeToLoB rpaBUMeTPUYECKOro aHanmsa u
OCHOBHbIEe 3Tanbl FPaBMMETPUYECKOIO OMpesenieHns.
Ocaxpgaemass U rpaBMmeTpuyeckass opmbl; TpeboBaHUA,
npegbsiBNsemble K 3TuM  ¢opmam.  TpeboBaHus,
npegbaBAsieMble K 0CafuTeNto, MPOMbIBHOM >XULKOCTU.
MoHATME o0 Teopumn o6pasoBaHMA 0CafKOB. YCNOBUA
06pa3oBaHMUsA KPUCTaNI/IMYECKNX N aMOP(PHbIX 0CafKOB.
Mprmepbl rpaBUMETPUYECKNX ONpeaeneHNiA.
TNTpUMETPUYECKN aHanus. OCHOBHbIE  TMOHATUSA
TUTPUMETPUYECKOTO aHanmsa. TpeboBaHu4,
npeabsaBAsemMble K peakuusamM B TUTPUMeTpuU. PeakTuBbl,
NpUMeEHsEMble B TUTPUMETPUYECKOM aHanuse, cTaHfapT-
Hble BeLLecTBa, TUTPAHTBI.

KWcnoTHo-0CHOBHOE TUTpoBaHMe. CyLHOCTbL MeToAa.
OCHOBHbIe peaKuun U TUTPaHTbI MeTofa. Tunbl KNCNOTHO-
OCHOBHOI0 TUTPOBaHMS.

OKWCNTENbHO-BOCCTAHOBUTE/TIbHOE TUTpPOBaHMeE.
CywHocTb MeToga. Knaccudukaumss pefoKc-MeTo/0B.
Ycnosus npoBeAeHUs OKUCNNTENbHO-

BOCCTAaHOBUTENbHOIO TUTPOBaHWs. Tpe6oBaHusA, npe-
AbsiIBNIsieMble K peakuusm. VIHAMKATOpbl OKUCAUTENbHO-
BOCCTAHOBMWTE/IbHOTO TUTPOBAHUS.

KomnnekcmmeTpuyeckoe TutpoBaHme. CyLLHOCTb MeToja.

Tpe6oBaHUS K  peakuusim B KOMMJIEKCUMETPUMN.
Knaccugmkayma MeToL0B U UX NPUMEHEHME.
OcaanTenbHoe  TUTPOBaHMUe. CylHoCTb meToAa.

TpeboBaHWA, MNpesbsBAsSeMble K peakuusm B MeTofe
ocafuTeNlbHOro TUTPOBaHMA. Knaccngpumkayms MeTooB Mo
npupoge peareHTa, B3aMMOJeNCTBYIOLLLErO c
onpegensieMbIMK BellecTBamMun. VIHAMKATOPbI MeToAa.
OnTnyeckne MeToabl aHanm3a. O6WMIA NPUHLMN MeToga.
Knaccngukauusa onTUYecKUX MeTOLOB aHausa.
doToKoNoOpMMeTpUS,  POTO3NEKTPOKONOPUMETPUSA: KX
CYLLHOCTb, JOCTOMHCTBA U HEAOCTAaTKMW, MPUMEHEHME.
KoNn4ecTBEHHbIN (POTOMETPUYECKUIA aHanM3. YCnoBus
(hOTOMETPUYECKOT O onpegeneHns. OnpegeneHne
KOHLeHTpauumM  aHaJn3npyemMoro  BeLLecTBa: MeTo[
rpagynMpoBoyHOro rpavka, MeTOj OAHOro cTaHaapTa,
onpefeneHne;  KOHUEHTpauum N0  MOMSAPHOMY  /Unu
yaenbHoMy/ KoahuumeHTy noraweHuns, MeToj [06aBOK
cTaHAapTa, MeToA AnddepeHUnanbHON HOTOMETPUIMN.



18. WMoHoo6MeHHaa xpomaTorpagumsa. CyuwHocTb MeTofa.
MNOHUTBI. MoHOO6MEHHOE paBHOBecKe. MeTog
NOHOOOMeHHOM xpomaTtorpaguun. [puMeHeHMe MOHO-
06MEeHHO XpomaTtorpadguu.

19. KoHpykTOMeTpuA. MNpuUHLUN METOAa, OCHOBHbIE MOHATUS.
CBA3b KOHUEHTpauun pacTBOPOB 3/IEKTPOJINTOB C  UX
3N1eKTPUYECKOWA NpPoBOAVUMOCTbIO. MNpamas
KOHAYKTOMEeTpUS. OnpepeneHune KOHLeHTpaunm
aHa/IM3NMpPyemMoro BeLlecTBa MO  AaHHbIM  W3MEPEHUA
3/1eKTPONpPoBOAHOCTU.KOHOYKTOMETPUYECKOE

TUTPOBaHMKe.
20. TlOTEHLNOMETPUYUECKNIA aHanms /noTeHUnomeTpuUs/.
MpuHUMN MeTo/a. MpumeHeHNe npsiIMoi

NoTeHUMOMETPUU. [MOTEHLMOMETPUYECKOE TUTPOBAHME.
CyuHocTb MeToaa. MpuMeHeHWe NMOTEHLMOMETPUYECKOTO
TUTPOBaHMSI.

LlIkana oueHMBaHUA

«OTNANYHO» - 60nee 80% npaBU/ibHbIX OTBETOB

«Xopowo» - 70-79% npaBUNbHLIX 0TBETOB

«Y [LOB/IETBOPUTENBHO» - 55-69% npaBu/IbHbIX 0TBETOB
«HeynoBneTBOpUTENLHO» - MeHee 55% MnpaBu/ibHbIX OTBETOB



MpunoxeHwne 2

TecToBble 3agaHns no gucuymnamHe (mogynto) 61.0.05 AHannTnyeckas xmmms

TeKCT KOMNeTeHUUN / Ha3BaHWSA TPYAOBON hyHKLUUN /

Kopa Ha3BaHUs TPYAOBOro AeCTBUSA / TEKCT 3/1IeMeHTa
CUTYaLMOHHOW 3aga4n
33.05.01 dapmauyms

CnocobeH WMCMNonb3oBaTb OCHOBHble 6KOMOrMyeckne, KU3MKO-
XUMUYECKNE,  MaTemMaTMYeckme  MeToAbl  Ansa  pa3paboTku,
nccnegosaHuii M 3KCMepTU3bl  JIEKAPCTBEHHbLIX  CPeACTB,
N3roTOB/IEHNA NIEKAPCTBEHHbIX MpenapaToB

OrnkK-1

TpyfnoBas PYHKLWA: M3roTOBMEHWE NeKAPCTBEHHbIX MpenapaToB
B YC/IOBMSIX anTeUHbIX OpraHu3aLunii.

TpypoBble fencTBUA: MoarotoBka K MU3roTOB/IEHUIO
NIeKapCTBEHHbIX MpenapaTtoB Mo peuentam W TpeboBaHUAM:
BbIMOJIHEHWE HEOOXOAMMbIX pacyeToB; MNOArOTOBKa paboyero
MecTa, 060pyfoBaHMA W NEKapCTBEHHbIX CPeAcTB, BblGop WU
NnoAroToBKa BCNOMOraTe/lbHbIX BeLLECTB, paunoHanbHo’
YyNaKoBKM.

A/05.7

JANTE oTtBeTbl Ha BONpPOCHLI TECTOBbLIX 3af4aHNM

1YPOBHSA (OAVNH MPABUNBbHbLIN OTBET)

Hanb6onee yHuBepcanbHasa Knaccumnkaumsa KaTMoHOB
a) KMC/TOTHO-OCHOBHas

6)cepoBofopoaHas

B) amMunayvHo-ochaTHas
r)cennuTpeHHas

2. Hanbonee athpeKTUBHbIN CNOCO6 XMMUYUYECKOTrO pasgeneHuns
KaTUOHOB

a) ocaxkgeHue

6) pacTBOpeHUe B KUCNOTE

B) OKMCNeHne

) CXXUraHue rnpu BbICOKMX TeMnepaTypax

3. MNepBas aHaNUTU4YeCcKas rpynna KaTMoHoOB (KNCNOTHO-OCHOBHasA
Knaccnunkaumsa) nMeeT CoCTas.

a) Na+, K+, NH4+;

6) K+, Mg2+, Nat;

B) Ca2+ Na+,NHi+;

r) Fe2+ Na+; NH4+

4. KaTUOHbI Kavsi NPy BHECEHMW B NaMs ra3oBoli ropesiku
npugawT nNaaMeHn uBeT

a) hMoNeToBbIN;

0) APKO-XeNTbli;

B) 3€/1eHbIA;

) po30BbliA

5. 'pynnoBoli peakTuB Il aHaNMTMYeCKOI rpynnbl KATUOHOB
(KMCNOTHO-0CHOBHAsA Knaccugukaumnsa) nmeet opmyny:
a) H2S04



6) HCI
B) (NH4)2COb;
r) NH3H20

6. Mpu nomoLLL M pacTBOpa xpomMaTa Ka/iusi MOXXHO 00HapyXuTb
KaTMOH

a) bapus

6) Kannsa

B) aMMOHWUS

r) HaTpus

7. Mpwn gpob6aBneHnn pasdbaB/IEHHOro pacTBopa X/I0P0BOAOPOAHOM
KWUCMOTbI K aHaNIM3npyeMomMy pacTBopy, obpasoBasics 6enbii
TBOPOXMCTbIN 0CafoK, NOMHOCTbLIO PacTBOPUMbIA B pacTBope
aMMuaka. 9TO0 3Ha4YUT, YTO B PaCTBOPE eCTb KaTMUOHbI

a) Ag+

6) Ca2+

B) Al3+

r) Cuz+

8. KaTtmoH Cr3+0TKpblBaeTCcs Npu NOMOLLLM pacTBopa nepcynbdaTa
amMMOHUS

a) B NpUCYTCTBUM NUOHA Ag+, KNCMNOTbI 1 NPW NOBbILLEHHOW
TemnepaTtype

6) Npy TPEHUMN CTEKNSIHHOWN MaNOYKOiA;

r Npu oxnaxgeHum

4) B MPUCYTCTBMUN MOoHa Ag+

9. UeTBepTasa aHanuTuyeckas rpynna KaTMOHOB (KUC/IO0THO-
OCHOBHas Knaccugmkaumsi) nmeeT COCTaB:

a) Al3+; Zn2+ Cr3+;

0) Al3+ Zn2+; NH4+

B) Zn2+ Cr3+ Pb2+

r) NH4+ K+ Al3+

10. Ana o6HapyXeHnsa aHnoHa NO 3'npumeHsieTcs
a) AnteHnnammH;

6) AnnsapuH;

B) pactsop BaCl2;

r) HCI;

11. F'pynnoBbIM peaKTMBOM MATOA aHa/IMTUYECKONM rpynnbl
KaTMOHOB (KMCNOTHO-OCHOBHAasA KnaccuduKauus) siBnseTcs:
a) NOofALLeN0YEeHHbIN pacTBOpP aMMUaKa,;

6) ann3apuH;

B) pacTBOpP CEPHON KUCNOTbI;

) pacTBOpP CONSIHOI KWUCOTbl N KapboHaTa aMMOHUS;

12. Kanusa rekcauymnaHogeppaT ABASETCSA XapaKTepHbIM PeaKTUBOM
ons:

a) KaTNOHOB XXenesa;

0) KaTMOHOB MapraHua;




B) KATMOHOB Ka/ns;
I KaTMOHOB a/IlOMUHUS;

13. K4[Fe(CN)6] - xapaKTepHblii peakTB Anst NOHOB Fe3+, gaeT
aHa/IMTUYECKNIA CUTHA

a) YepHO-CUHWIA 0cagokK

6) NHTEHCMBHOE BblfefieHNe rasa

B) LIBET pacTBOpPa CTaHOBUTCS SAPKO-XKENTbIM

r) CnibHOe HarpeBaHue pacTeopa

14. Ans o6Hapy>XeHNs aHUOHOB YKCYCHOW Y MOMOYHOW KUCNOTbI
NPUMEHSIEM

a) KaTuoHbl xenesa (111);

6) KaTUoHbI Xpoma;

B) HUTPUT-aHNOHBI;

) pacTBOp 3TaHOMa B alLeToHeE;

15. lHgnkaTopom mMeToga MogoMeTpUN ABNSETCS:
a) KpaxmasibHbIl 30/1b;

6) MeTnnopaHx;

B) pacTBOp AneHnNnamMmmnHa B CEPHOI KNUC/OTE;

r) Nto60ii KNCNOTHO-OCHOBHbI MHANKATOP;

16. MepHble NMUNETKX rpagynpoBaHHbie NpeAHa3HauYeHbl 41s:
a) 0TMepPMBaHUNA TOUHbIX 06EMOB XNUAKOCTEN 1 MepeHoca B
ApYyroi cocyp;

6) Ans NpUBAN3NTENbHbLIX U3MEPEHWIA;

B) 4NS TUTPOBaHUS;

r) 41s pasMeLlvBaHus ocajka

17. TuTp pacTBopa 0603HauvaeT:

a) KONMYeCcTBO rpaMMoB BelLecTBa B 1 M1 pacTeopa,;

6) XMMMUECKoe KOIMYECTBO MOJIb 3KBUBAJIEHTOB BelllecTBa B
1nnTpe pacTBopa;

B) XMMMYECKOe KO/IMYECTBO MOJb BelllecTBa B 1IMTpe pacTBopa;
r NJ0THOCTb pacTeopa

18. B TuTpoBaHUM Ansa onpepeneHnss o6bemMoB pearnpyroLLmx
BeLLLeCTB NPUMEHSAIOT

a) 6ropeTKu;

6) hapopoBble HallKy;

B) NpobupkKu;

r) cTakaHbl MepHble

19. PeakTuB Heccnepa umeeT opmyny:
a) K2[Hgl4] + KOH,;

6) KH2SbO4;

B)Na3[Co(NO2#6];

r C3H7COOH

20. AHanNTUYeCKMiA cMrHan npu peakumm Ne ™ 0 3+12:
a) npoucxognT obecuBeYMBaHUE;




6) NponCcXoanMT NMOMYTHEHMWE;
B) BblNagaeT ocagoK 6enoro uBeTa;
) BbinafjaeT 0Cafj0K CUHero LBeTa

21. Maccy Ha aHa/IMTUYEeCKMX Becax MOXHO ONpeaesinTb C
TOYHOCTbHO

a) 0,0001 r

6) 0,001 r

B ) 140 mr

r 10 mMKr

22. TutpoBaHne Na2C204 pactsopom KMnO4 npoBoaaT:

a) npu HarpeBaHuu go 70-80°C 1 NOAKUCNEHUN CEPHO KUCNOTOW;
6) Npy KOMHATHOW TeMMepaType;

B) C UCMO/b30BaHMEM (heHOoNTanemHa:

r) B npucytcteum HCI

23. MepHble Konbbl nNpeAgHasHaveHbl 4Ns:

a) ANA NPUroToB/IEHUS PacTBOPOB U A1 OTMEPMBAHUA TOYHOIO
06bemMa XXNAKOCTH

6) oTMepmMBaHNA TOUYHbIX 06EMOB XXUAKOCTEM U NepeHoca B
APYroWi cocyp;

B) 47151 MPUTOTOBIEHNS PacTBOPOB U 419 OTMepUBaHNSA
NPUGNN3NTENBHOI0 06bemMa XNLKOCTU

r) Ans TUTpPoBaHUS

24, ApreHTomeTpusa no PasHcy BbINOMHAETCA B Cpeje:
a) YKCYCHOW KNCMOTbI

6) ammunaka

B) CyKuMHaTHOro 6ydgepa

r) 6eH3ngnHa

25. MNepmaHraHaToMeTpuUs MOXXeT 6bITb MCMOMIb30BaHa AN
ornpejesieHNa KOHLeHTpauum

a) H2S04

6) acKOp6WHOBOI KMUCNOTHI

B) rMApoKcuja Kaabums

r) cynbara UuHKa

26. B meToae HeliTpanusayum NnpuMeHsieTcs MHAMKATOP:
a) heHongTanenH

6) KpaxmanbHblii 30/1b

B) MypeKcua;

r) angeHnnKap6asoH;

27. AUNgMMeTpPUYECKOe TUTPOBaHME C METUTOPAHXKEM
NpoBOAMTCA L0 NOSAB/IEHNSA

a) KpacHoro okpawinBaHus pacTBopa;

6) benoro ocagka;

B) KnpnmnyHo-KpacHoOro ocagka;

r) ObecuBeynBaHuna pacTeopa.

28. K nepBMYHOMY CTaHAapTy B MeTofax TUTPOBAHUA MOXHO



OTHeCTU

a) NacCl

6) HCI

B) KMnO4
r) Na2s203

29. BTOpUYHbIM CTaHLApPTOM B MeTOfax TUTPOBAHUSA AB/SETCA
a) AgNO3

6) Na2C204

B) Na2B407-10H20

r) MgsO77H20

30. na KOMNIEKCOHOMETPUYECKOrO TUTPOBAHUS HE HYXXEH
a) MeTuaopaHXx

6) MeTa/INOXPOMHbLIA UHANKATOP

B) AMMMaYHbI 6ydep

r) pacteop 34TA

31. Mpwn ocaxgeHnn nNosy4veH ocagok. Becosas opma 6yget
TOYHO COBMaAaTh C OCaX4AaeMOW B c/iyyae, ec/iM 0CafoK — 3T0
a) cynbgat bapus

6) OKCUXMHONAT MarHus

B) rMAPOKCUS KanbLns

r) Kap6oHart »esnesa

32. Mocne NpoMbIBaHMSA, BbICYLLUMBAHNS, NPOKaIVBaHNUS U
B3BeLUMBaHUA 0cafKa HYXXHO HaliTU Maccy MHTepecytoLero Hac
BellecTBa. OTO MOXHO ceNnaTb Tak:

a) YMHOXXUTb Maccy ocagKka Ha rpaBUMETPUYECKUIA haKTop

6) YMHOXWNTb Maccy ocafika Ha MpoLeHTHOe COoflepXKaHue BeLlecTBa
B HEM

B) Macca BeCOBOIi (hOPMbl 1 eCTb HY>XHasl Ham Uudgpa

) B3BECUTb 0CAJ0K HECKO/IbKO pas U HaTu cpejHee 3HaveHune
macchbl

33. Ona rpaBUMeETPUYECKOr0 onpefeneHns cogepXxaHmsa 6apus
MOXXHO MPUMEHNTb 0CaANTENb

a) CEepHYI KUCIOTY

6) pacTBOp aMMOHWUS

B) pacTBop 4TA

r) noana Kanus

34. OCHOBHOW HeAOCTaTOK rpaBUMETPUYECKOro MeToAa
a) OrpoMHbIe 3aTpaTbl BpeMeHN

6) He06X0AMMOCTb NPOKaIMBaHUA ocajka

B) Manas TOYHOCTb M BOCMPON3BOAUMOCTb

r) NOTPe6HOCTM B OPOrocTosALLen annapaType

35. Mpw pacueTe Koan4yecTBa ocagmTeniss HE06X0AMMO

a) yuntbiBaTb 50%-Hblli N36bITOK

6) yumTbIBaTb XapaKTep ocajka

B) NpUHUMaTb BO BHUMaHWe TeMnepaTypy v gaBneHne Bo3gyxa



r) CTPOro BblAEPXNBaTb 3HaUeHne pH

36. Ans yMeHbLUEHUA pacTBOPUMOCTHW cyNbdaTa 6apmst MOXHO
a) 106aBUTb B PacTBOP 3TU/IOBbIA CANPT UKW aLEeToH

6) nogorpeTb pacTBop

B) B35iTb MHOTOKpaTHbI N30bITOK 0CagMUTens

r NpUANTb aMMUaYHbIN NNK gochaTHbl bydep

37. K )M3UKO-XMMUYECKM METOAAM aHa/n3a 0THOCATCS:
a) NONAPUMETPUYECKU aHaIn3

6) HenTpanusayns

B) KOMIM/IEKCOHOMETPUS

r) pepakTomMeTpus

4) NOTEHUMOMETPUYECKNI aHan3

38. PethpakTOMeTpMYECKMIA aHa/IN3 NO3BONSIET HATK
KOHLIEHTpaLUI0 HY>XXHOr0 BelllecTBa B 3aBUCMMOCTHU OT:
a) NokasaTens npesioM/IEHNS pacTBopa

6) agMcnepcunmn cBeTa B pacTBope

B) MOr/OLLEHNSA CBeTa B pacTBOpe

) paccesHMs cBeTa B pacTBope

39. lNokKasaTenb NMpesioM/IeHNA pacTBopa Bel,ecTBa 3aBUCUT OT:
a) KOHLEeHTpaLuu BeLLecTBa U TeMnepaTypsbl;

6) gaBneHnsa n TemnepaTypbl BO3ayXxa;

B) NOHHOW CW/bl pacTBopa.

r) pH pactsopa

40. B ocHoBe abCcop6UNOHHOI0 CMEKTPasIbHOr0 aHam3a NexunT:
a) 3aKOH CBETOMOr/I0WEHNS;

6) 3akoH Mastoca;

B) 3aKOH 3KBMBa/IEHTOB.

) 3aKoH MnaHka

41. Ha npmnbope Tnuna @K onpegensoT:
a) ONTUYECKYIO MOTHOCTb;

6) NokasaTtenb NPeOM/IEHUS;

B) pH pactBopa

) KOHLEHTpauuio BeLlecTBa B pacTBope

42. Ha npmnbope Tnna ®3OK MOXHO OnNpeaennTb KOHLEHTPaLUNUIO
BelllecTBa:

a) B OKpalleHHOM Npo3payHOM pPacTBOpE;

6)B 6GecuBeTHOM pacTBOpE;

B) B MYTHOW cpefe

) B BA3KOW cucteme

43. CTaHapTHbIe pacTBOPbl KOJIOPUMETPUN - 3TO:

a) pacTBOpbl, C TOYHO M3BECTHOW KOHUEHTpAaLMEN;

6) paboune pacTBOpbl;

B) pacTBOpbI, COAepXKallne BCe KOMMOHEHTbI, KPpOMe
onpeaensieMoro BeLlecTBa.

r) pacTBopbl, 0653aTeNbHO codeprkalime 6ydepHbIin pacTBop



44, OnTnyeckas MNOTHOCTb pacTBopa He 3aBUCUT OT

a) ero Temnepartypbil;

6) A/IMHbI ONTUYECKOrO NyTw;

B) 4/IMHbI BOJ/IHbI MOHOXPOMATUYECKOr0 CBETa, UCMO/Ib3YEMOro B
aHanuse.

r) NPUCYTCTBUSA HEKOTOPbIX MOCTOPOHHUX BELLECTB

45. PacTBOpbl cpaBHeHMS (Xos0cTad npoba) sTo:

a) pacTBopbl, cofepaline BCe KOMMNOHEHTbI, KPOMe
onpefensieMoro BeLlecTBa.

0) pacTBOpbI, C TOYHO M3BECTHOWM KOHLIEHTpaLWei;
B) pabo4mne pacTBopbl;

r) dmkcaHanbl

46. ANMETUATINOKCUMOBBI KOMMIEKC HUKENS UMeeT
HacbILWEeHHbI BULLHEBLIN LBeT. Kakoro uBeTa Jo/KeH ObITb Ny4YOK
N3/TydYeHUsl, NPOLLeALLINA MOHOXPOMATOP U KIOBETY C 3TUM
BeLLecTBOM?

a) 3e/1EHOrO0

6) >xéntoro

B) TEMHO-KPAaCcHOro

r) HEe MMeeT 3HaYeHUs

47. AMMMNAYHbIA KOMMNMIEKC MEAN MMEET HACbIWEHHbIA CUHWNIA
uBeT. Kakoro uBeTta JO/HKEH ObITb MYyYOK U3/TyYeHUS, NPOLUIesL i
MOHOXPOMAaTOpP W KKOBETY C 3TUM BELLECTBOM?

a) XXénTtoro

6) 3enéHoro

B) h1M01eTOBOrO

r) HEe MMeeT 3HaYeHUs

48. B ocHOBe MONAPUMETPUYECKOro MeTofa aHam3a fIeXxunT:

a) CNOCOOGHOCTb ONTUYECKU-aKTUBHbIX BELLECTB BpaLlaTb
NJIOCKOCTb MOIApU3aLMn CreumrasibHO NosAprU30BaHHOIO CBETa;

6) cNoCo6HOCTb aTOMOB M MOMEKY/T MOr/0WaTh 3/1EKTPOMarHMTHOe
N3yuyeHue;

B) U3y4yeHMe rnonapmsaLnm ceeTa B 31EKTPUYECKOM WU
MarHUTHOM MOJE;

) CNOCOOGHOCTb Pa3NMUYHbIX BELLECTB NO-pa3HOMY MNPeoMnsaTb
npoxoaswnii ceeT

49. ONTUYECKU-aKTNBHbIMM BELLECTBAMUN Ha3bIBAOTCS:

a) CNoCo6HbIe BpawaTb NI0CKOCTbL MONApU3aLumM ceeTa B Ty um
WHYH CTOPOHY;

6) rnaBHbIM 06pa3o0M HeopraHuU4eckune BeLLECTBA,;

B) HecnocobHble BpawaTb NI0CKOCTb Monspmsaymm

) BellecTBa, pasnararoLymecs npu OCBeLLeHNN

51. K oNTUYeCKN-aKTUBHbLIM BeLLeCcTBaM OTHOCATCA:
a) caxaposa
6) AMMETUNTTNOKCUM




LI kana oueHMBaHUA

B) X/10pUf HaTpus
r) cynbgaTt aMMoHUA

52. B 0CHOBE 3MUCCUOHHOIO CMeKTPasbHOro aHanm3a JIexuT:

a) CNoco6HOCTb aTOMOB B BO36Y)XXAEHHOM COCTOAHUM U3NyyaTb
3Hepru;

6) cnoco6HOCTb aTOMOB U MOIEKY/ NOr/I0WAaTh 3/1IEKTPOMarHUTHOe
N3Ny4veHue;

B) CNOCOOGHOCTb MHOIMX BELLECTB pearnpoBatb ¢ 6POMOM.

r) CNOCO6HOCTb aTOMHbIX siiep pacnagaTtbCs Noj AeiicTBMEM
arpeccnBHOro U3y4YeHUs

53. VI3mepeHne onTUYeCKMUX BeSINYNH CBOAUTCH K U3SMEPEHU0
3/IEKTPMYECKOro ToKa MunnamnepmeTpom. MpeobpasoBaHue
3HEepPrunmn cBeTa B 3/IEKTPO3HEPT IO BbINOHAET y3es npubopa:
a) MoTOo3NIeMeEHT

6) moHoXpomaTop

B) TepmocTaTr

I KOHAEHCOP U3NYy4YeHUns

54. B ocHOBe NOTEHLMOMETPUYECKOr0 METOa aHa/In3a NIEXNT:

a) U3MepeHne pasHOCTM NOTEHLNANOB 3/1eKTPOAOB, NOrPYXEHHbIX
B pacTBop;

0) 3aBMCMMOCTb MEXAY COCTaBOM BELLLECTBA W ero CBOMCTBaMMU;

B) U3MepeHUe ANINHbI BOSHbI.

) N3MepeHue 3/1eKTPONPOBOLHOCTY pacTBopa

55. IHAUKATOPHbI 3/1eKTPOA A0NXKEH ObITh:

a) YyBCTBUTE/IEH K MOHAM, HaxogsaLWMMCA B pacTBOpE;
6) nHanddepeHTeH K MOHaM, HaxoaAaLWMMca B pacTBope.
B) COXpPaHATb TOYHOE 3HAYeHWe CBOero noTeHumnana

) N3MepeHue 3/1eKTPONPOBOLHOCTY pacTBopa

56. B KayecTBe 3/1eKTPOJa CPaBHEHUSA YACTO UCMNOJb3YIOT:
a) Ka/loMe/bHblIiA.

0) CTEKNSAHHBIN;

B) PTYTHbIIA;

r) BOAOPOAHBIN;

57. B KOHLYKTOMETPUYECKOM MeTOoAe ANA onpeaesieHns
KOHUEHTpaLnm pacTesopa usmepsem
a) NpoBOANMOCTbL pacTBopa
6) TemnepaTypy pacTeopa
B) 3/IEKTPUYECKUIA 3apsg pacTBopa
r) nokasaTesib NPesioM/IEHNA pacTBopa

«OTNUYHO» - 60/1ee 80% npaBuU/IbHbLIX OTBETOB Ha TECTOBbIE 3ajaHUA KaXK0ro ypoBHS
«Xopowo» - 70-79% npaBU/bHbIX OTBETOB Ha TECTOBbIE 3ajaHNUA KaXX[0ro YpoBHSA

«Y [10B/IeTBOPUTENBbHO» - 55-69% npaBu/ibHbIX OTBETOB Ha TECTOBbIE 3ajaHUA KaXX40ro ypoBHSA
«Heyf0BNeTBOPUTENLHO» - MeHee 55% MnpaBuSIbHbIX 0TBETOB Ha TeCTOBbIE 3aaHNA KaXXAoro



MpunoxeHwne 3

TunoBble cUTYaUNOHHbIE 3a4auun Mo gucunnamHe (Moaysnwo)
B51.0.05 AHanuTn4yecKass Xmmus

CuTyaumnoHHasa 3agada no gucumnnavHe AHanutmnyeckas xummsa Nel

TeKCT KOMNeTeHUUN / Ha3BaHWUA TPYAOBOWN hyHKUUNK /

Kog Ha3BaHUs TPYAO0BOI0 AeCTBUS / TEKCT 3/1IeMeHTa
CUTYaUWNOHHONM 3agaun
C 33.05.01 dapmayms

Cnoco6eH UCnonb30BaTb OCHOBHbIE GMONIOTMYECKUE, (U3NKO-
XMMWYECKNE, MaTeMaTUYecKMe MeTOoAbl [A1a  pa3paboTKuy,
UCCNefloBaHN A 1M 3KCMepTU3bl  JIEKAPCTBEHHbIX  CPEACTB,
N3roTOB/IEHWS IEKAPCTBEHHbLIX NpenapaToB

K OrkK-1

TpyLoBasa YHKLUMA: U3roTOB/IEHWE NIEKAPCTBEHHbIX
npenapaToB B yCNOBUAX anTeYHbIX OpraHu3ayunii.

TpygoBble feicTBuA: MoLTOTOBKA K U3rOTOB/IEHUIO
NleKapCTBEHHbIX NPenapaToB MNo peuenTam 1 TpeboBaHUAM:
BbIMOJ/IHEHME HEOBXOAMMbIX PAacyYeTOB; NOAroToBKa paboyero
MecTa, 060py0BaHWA U NIeKapCTBEHHbIX CPeACTB, BbI6GOp U
NOAroTOBKA BCMOMOraTe/ibHbIX BELLEeCTB, palnoHa/ibHOM
YMaKoBKW.

O3HAKOMbTECb C CUTYALIMEW N OANTE
PA3SBEPHYTbIE OTBETblI HA BOIMNPOCHI

Mpn peweHnn paga mnccnegoBaTeNlbCKUX 3ajavy Heob6Xo4nMO
MOJSIHOCTbIO YAa/INTb N3 pacTBopa KaTWMoH MarHuA. [nsa atoro B
pacTBop NpuAnBaldT HebonbwWMMK nopumsamu pacteop KOH,
namepsieMm pH pacTtBopa nocse Kaxaoi NpunnToi nopunmn

O A/05.7

HanuwinTte ypaBHeHMe npoLecca, NpoTeKaloLlero B pacTBope.
B 1 HasoBuTte ycnosmsa obpa3oBaHUs 0CagKOB MasiopacTBOPUMBbIX
CUJIbHbIX 3/IEKTPOJ/INTOB.
B 2 Kakue onepauuu 3afeiicTBOBaHbl B JaHHOW npoueaype?
PaccumTaiTe pH Hayana 1 KoHLA 0CaXXAeHUs AaHHOTo
BeLlecTBa, eCc/iM KOoHUeHTpauua Mg~ pasHa 0,001M

OUEeHOYHbI AncT
K CUTyauMOHHO 3ajaye No AUCUnnanHe AHanmTuyeckasa xummsa Nel

TeKCT KOMNeTeHUUN / Ha3BaHMA TPYAOBON yHKUNK/

Bug Kopg Ha3BaHUs TPYAOBOI0 AeCTBUS / TEKCT 3/1IeMeHTa
CUTYaUNOHHONM 3agaun
C 33.05.01 dapmayms

CnocobeH 1McNob30BaTb OCHOBHbIE BMONOrnveckne, PU3NKO-
XUMWYECKNE, MaTeMaTUYeCKNe METOAbI 4718 pa3paboTKuy,

K OrMK-1 )
VICCﬂe,U'OBaHMM n SKCI'IepTI/ISbI neKapCTBeHHbIX Cpe,ﬂ'CTB,
N3roToBeHnA neKapCTBEHHbIX I'Ipel'lapaTOB
T oBasd HKUUNA: N3roToBJ/1IeEHUE NEeKaPCTBEHHbLIX
P A/05.7 PYA (yHKL P

npenapaToB B YCMOBUSIX aNTEUYHbIX OpraHU3aLuii.



P2

P1

PO

P2

P1

PO

OT/INYHO

XopoLwo/yaoBNeTBOPUTENBLHO

Hey0BNeTBOPUTENIbHO

2

OT/INYHO

X0pOLIO/y0BNETBOPUTENbHO

Hey0B/IETBOPUTENIbHO

TpypoBble geicTBmA: MoaroToBKa K U3roTOBMEHUIO
NeKapCTBEHHbIX NpenapaToB Mo peuentam U TpeboBaHUAM:
BbIMOJ/IHEHME HEOBXOAMMbIX PacUYeTOB; MOArOoTOBKa paboyero
MecTa, 060pyA0BaHMA N NTIEKAPCTBEHHbIX CPeACcTB, BbIGOP U
NoAroTOBKA BCMOMOraTe/ibHbIX BELLECTB, paLnoHanbHoM
YNaKoBKM.

O3HAKOMbBTECbH C CUTYALVMEW N OANTE
PA3BEPHYTbLIE OTBETbI HA BOTPOCHI

Mpun peweHnn psga uccnefoBaTeslbCKUX 3afay Heo6XoAUMO
MOSIHOCTbIO YAaNuUTb M3 pacTBOpa KaTWoH marHus. [ns sToro B
pacTBop NpuUAMBaKOT HeboNbLWKMMK nopuuamu pacteop KOH,
n3mepsiem pH pacteopa nocsne Kaxzgon NpuanTon nopuum

HanuwunTe ypaBHeHWe npoLecca, NPOTEKaKLLEro B pacTBope.
Has3oBuUTe ycnoBUsi 06pa3oBaHUs 0CafKOB MasiopacTBOPUMbIX
CUNbHbIX 3/1EKTPONINTOB.

MpaBUNbHbI OTBET:
1. Mg2++ 20H" A Mg(OH)2|
2. MgSO4 + 2KOH ~ Mg(OH)2| + K2SO4

3. YcnoBueM BbINafeHUs ocagKa ABSETCA NpeBbllLeHne
MOHHOTO NPOuN3BeAEHNSI B JaHHOM pacTBOpe

TabnmyHoro 3HavyeHnsa KO

YKa3bIBalOTCA AeCKPUNTOPbI NOSIHOrO 0TBETAa Ha BOMNpPOC:
MpaBunbHbIA 0TBET: 1, 2, 3

YKa3blBalOTCA LeCKPUNTOPbI HEMoJIHOr0 OTBETA Ha BOMPOC
Ona oueHKU «xopowo» — 1, 3

LN OLEHKW «Yy[0BNETBOPUTENBbHO» — 1

YKa3bIBalOTCA AeCKPUNTOPbI HeNpaBUbLHOIO 0TBETa Ha BONpPoC
OTBEeTLI He fJaHbl

Kakwne onepauun 3afeicTBoBaHbI B JaHHOW npoueaype?
MpaBUNbHbI OTBET:

1 TMpwunneaHune pacteopa KOH no kannsam c
NCMosib30BaHMEM GHOPETKM WU NUMNETKU
MomewnsaHme
dunbLTpoBaHUE

MpomblBaHWe Unu oTépacbiBaHWe 0CafKa, ec/in OH
HY>XeH

YKasblBalOTCA AeCKPUNTOPbI MOMIHOIF0 0TBEeTA Ha BOMPOC:
MpaBunbHbIN OTBET: 1, 2, 3, 4

YKa3blBalOTCA AeCKPUNTOPbI HEMoOJIHOr0 OTBETA Ha BOMPOC

Ons oueHKU «xopowo» — 1, 3, 4

[ONA OUEHKWU «y[0BNETBOPUTENBLHO» — 3

YKa3blBaOTCA AeCKPUNTOPbI HENMpPaBU/IbHOIo 0TBETa Ha BOMpPOC
OTBeTbI He AaHbl

PaccuuTaliTe pH Hayana 1 KoHUa ocaXkaeHUs 4aHHOro
BELLeCTBa, eC/IM KOHUeHTpaunsa Mg~ pasHa 0,001M
MpaBUNbHbI OTBET:



P2

P1

PO

OT/INYHO

1. Haxogum npowusBefeHune pactsopumoctu Mg(OH)2,
OHO paBHO 1,8M 0-11.
2. BblnucbiBaeM BblpaXeHWe 418 NPOn3BEEHNS

pacteopumocrn MP - [o h W|2[M g24]
3. Torga B camo M Hauane oCaxzieHus

. np ng.10- - 0.M
[0>-1=1 g2 Vv 113

Torpga pH = 10,13
4. TakK Kak aHa/aTu4yecKasa nosiHoTa ocaxKaeHus
no,u,pa3ymeBaey, YTO OCTATOYHAA KOHLEHTpaums
ocaXkiaeMoro KaTuoHa He npeBbliwaeT 10-0M. Torga B
KOHLE 0CaX4eHus
MNP [18->K" -0
-1-1 mMg2] Y 0%

Torpa pH = 11,63

YKasblBalOTCA JECKPUNTOPLI MOJIHOrO OTBETAa Ha BOMPOC:
MpaBunbHbIN 0TBET: 1, 2, 3, 4

YKasblBalTCS 4eCKPMNTOPbI HEMOJTHOIO OTBETA Ha BOMpPOC

XOpOoLLO/yf0BNETBOPUTENBHO [NS OLEHKKN «xopowo» — 1, 2, 3

Hey0BIeTBOPUTENIbHO

MToroeasa oueHKa
®.N.0. aBTOpa-cocTaBuTENA

AN OLEHKN «Y[0B/IETBOPUTENBbHO» — 2

YKasblBalTCs AeCKPUNTOPbI HEMPaBW/IbHOTO 0TBETa Ha BOMPOC
OTBeTbI He faHbl

LLleBueHko O.B.

CuTyaluunoHHasn 3agayda no AucumnnanHe AHanmuTuyeckas Xmmmst Ne2

Kog

33.05.01

OrlK-1

A/05.7

TeKCT KOMNeTeHUUN / Ha3BaHWUA TPYAOBON hyHKLUUN /
Ha3BaHUs TPYAOBOro AeCTBUSA / TEKCT 3/1IeMeHTa
CUTYaUNOHHONM 3agaun

dapmaums

CnocobeH ncnosb3oBaTb  OCHOBHbIE 6MON0rNYecKue,
(DU3NKO-XUMUNYECKNE, MaTeMaTUYecKne  MeToAbl  AnA
pa3paboTKKn, UCCefoBaHUn N 3KCNEPTU3bl SIEKAPCTBEHHbIX
CPeAcTB, U3rOTOBJIEHUS IeKapCTBEHHbIX NpenapaTos
TpygLoBasa (hYHKLUMA: U3roTOB/IEHWE NIEKAPCTBEHHbIX
npenapaToB B YCNOBUSAX anTeYHbIX OpraHu3auunii.

TpypoBble geicTBuA: MoagroToBKa K M3roTOBEHUIO
NeKapCTBEHHbIX NpenapaToB Mo peLentam U TpeboBaHUAM:
BbIMOJIHEHME HEOBXOAMMbIX PACUYETOB; MOArOTOBKA paboyero
MecTa, 060pyA0BaHMA N NTEKAPCTBEHHbIX CPeACTB, BbIGOp U
noAroToBKa BCMOMOraTe/lbHbIX BELLEeCTB, paLoHabHOW
YNaKOBKMU.

O3HAKOMbBTECb C CUTYALIEW U OANTE
PA3BEPHYTbLIE OTBETblI HA BOMNPOCHI



[na n3rotoBneHns nekapcTea NPUMEHSIIOT MATKYH BO4Y.
[Nnsa KOHTPONA CofepXXaHMsl KAaTMOHOB Ka/lbLMA U MarHus B
BoAe 6OblN BblOpaH KOMMN/IEKCOHOMETPUYECKNIT METOA
TUTPOBaHUS.

MepeuncnuTe, Kakue BellecTBa HEOOXOAUMBI AN
peanusauuu npoueaypbl aHanusa (KpomMe, KOHeYHOo, Npobbl
BOAbl, KOTOPYI XOTUM MCMO/1b30BaThb)

Kak npurotosutb 11 0,02M pacTBopa TutpaHTa?

Kakum o6pa3om B npoueaype (GUKCUPYEM MOMEHT
OKOHYaHUA TUTPOBAHUA?

[na TutpoBaHua 50 mn npobbl faHHOW BOAbI O6bln B3AT
0,02M pactBop TpunoHa b, n B cepun npob Ha TUTpoBaHue
nowno 4,5; 5,2; 4,8 mn pacteopa. [lanTe OUEHKY XXECTKOCTHU
BOAbl NO MPUHATOI LLKane.

OUEeHOYHbI AncT

K CUTYalUMOHHOW 3agaye No ANUCUUNAINHE AHaIMTMYecKas Xummsa No2

Yy

B 1
B 2

B 3

B 4
Bupa Kopa
C 33.05.01
K OrlkK-1
P A/05.7
Z

Yy

B 1

3

TeKCT KOMNeTeHUNN / Ha3BaHWA TPYAOBON hyHKL MK/
Ha3BaHUA TPYAOBOro AeACTBUSA / TEKCT 3/1IeMeHTa
CUTYaLWNOHHONM 3agaun

dapmauyma

CnocobeH uncnonb3oBaTb  OCHOBHble  GMOMOTMYECKUE,
(U3NKO-XMMUYECKUE,  MaTeMaTu4yeckuMe  MeTOoAbl  Ans
pa3paboTKKu, UccnefoBaHUii M 3KCNEPTM3bl JIEKAPCTBEHHbIX
CpeAcTB, M3roTOBJIEHMS NIeKAPCTBEHHbIX NpenapaToB

TpygLoBasa OYHKLUMA: U3roTOB/IEHWE NNEKAPCTBEHHbIX
npenapaToB B YCNOBUSAX anTeYHbIX OpraHn3auunii.
TpygoBble paeictBusA: [logrotoBka K M3roTOBJ/IEHUIO
NleKapCTBEHHbIX NpernapaTtos Mo peuentam M TpeboBaHUAM:
BbIMOJIHEHME HeoO6X0ANMbIX  PacyeToB; NnoLroToBKa
paboyero mecTta, 060pyAoBaHNA N NeKaPCTBEHHbIX CPeACTB,
BbIGOp M MOAroTOBKA  BCMOMOraTesfibHbIX  BELLECTB,
paunoHanbHON yNaKoBKMU.

O3HAKOMbTECb C CUTYAUMNEWN N OANTE
PASBEPHYTbBIE OTBETbl HA BOTMNPOCHI

[na mn3roToBneHWsA fekapcTBa Hy)XHa Msarkas Boga. [ns
KOHTPONS Haj cofepXaHWeM KaTUOHOB KasibUus U MarHus
6bIn Bbl6paH KOMTM/IEKCOHOMETPUYECKWIA MeToq
TUTPOBaHUS.

MepeuncnnTe, Kakue BelecTBa HeOGX0AUMbI A1
peanusauuy npouesypbl aHanunsa (KpoMe, KOHeYHo, Npobbl
BOAbI, KOTOPYIO XOTUM WCMO/Ib30BaThb)

MpaBUNbHbI OTBET:

1. PacTtBop aBy3ameléHHol conn SATYK, T.e., TpunoHa
B.

2. MeTannoxpoMHbIn UHANKATOP, Yalle BCero XpomoreH
UEPHbI, €ro CMeLNBAKT C X/IOPULOM HaTpUs, YTOObI
MOXHO 6b1/10 HabMpaTb B SIONATKY



P2

P1 Xopowo/yaoBneTBopuTENbHO

PO

P2

P1

PO

P2

P1

PO

OT/ZINYHO

Hey0BNeTBOPUTENIbHO

OT/ZINYHO

X0pOoLLIO/y0BNETBOPUTENBHO

Hey/0B/IeTBOPUTE/NIbHO

OT/ZINYHO

X0pOLLIO/y0BNETBOPUTENBHO

Hey0B/IeTBOPUTE/NIbHO

3. AMMUauHbIi 6ydep c pH ~ 9

YKa3blBalOTCA LeCKPUNTOPbI MOSIHOIO OTBETA Ha BOMPOC
MpaBunbHbIN 0TBET: 1, 2, 3

YKa3blBalOTCA LeCKPUNTOPbI HEMOJIHOr0 OTBETA Ha BOMPOC
[Ona oueHKn «xopowo» — 1, 2

[ONnA OUeHKU «y[0B/1eTBOPUTENIbHO» — 1

YKa3blBalOTCA AeCKPUMTOPbI HENMPaBWU/IbHOI0 OTBETA Ha
BOMpPOC:

OTBEeTbI He fJaHbl

Kak npurotosutb 11 0,02M pacTBopa TutpaHTa?

MpaBUNbHbI OTBET:

1. lcxofHbIM NEPBUYHBLIM CTaHAAPTOM ABNAETCA
[LBYXBOJHaA AMHATpMeBas CoJb
3TUNEHANAMUHTETPAYKCYCHOM KUCIOThbI. BbiNucbiBaeM
MOJIAPHYIO Maccy 3TOro BeLLecTBa, OHa paBHa 336,21
r/monb

2. Tak Kak B npouecce TUTPOBaHNA 3TO BELLECTBO
B3aMMO/JeNCTBYET C MOHOM MeTasla B COOTHOLWEHUN1/1, To
(haKTOp 3KBMBaNEHTHOCTU paBeH f=1/1

3. PaccunTbiBaeM Maccy BeLLecTBa, KOTOPYH HYXXHO B3AIThb,
UT06bI PacTBOPUTb B MEPHON Konbe Ha 1n

m=MCV = 336,21*1*0,02=6,7242 r

YKa3blBalOTCA AeCKPUNTOPbI MNOSIHOrO OTBETA Ha BOMPOC
MpaBunbHbIN oTBET: 1,2 1 3

YKa3blBalOTCA AeCKPUMNTOPbI HEMoJIHOro OTBETa Ha BOMPOC
[OnAa oueHKU «xopowo» — 1un 3

[NnA OUeHKU «y0B/1eTBOPUTENIbHO» — 1

YKa3blBalOTCA AeCKPUMTOPbI HENpPaBuU/IbHOr0 O0TBETA Ha
BoMnpoc

OTBEeTbI He fJaHbl

Kakum o6pasom B npoueaype GUKCMPYeM MOMEHT
OKOHYaHUs1 TUTPOBaHMWA?

MpaBUNbHbIN OTBET:

1. Heob6xoaMMo f06aBUTb METaN/I0XPOMHbIN MHANKATOP.
HecKonbKo KPYMNUHOK 3pnoxpomMa YEPHOro co3gaayT
KOMMNEKCHOe COeMHEHNE C Ka/lbLLMEM N MarHnem

2. B pesynbTate B cnaboLlenoyHon cpese nMeem
(h1ONIeTOBYIO OKpacKy

3. [Mocne TOro, Kak BCe KaTMOHbI Ka/bLMA N MarHus
cBsxyTCA ¢ O TA, cBo60OAHbIE MONEKYNbI MHAMKATOPA
npuaasyT pacTBOpPY CUHIOK OKPacKy

YKa3blBalOTCA AeCKPUNTOPbI MNOSIHOrO OTBETA Ha BOMPOC
MpaBunbHbIN oTBET: 1,2 1 3

YKa3blBatOTCA AeCKPUMNTOPbI HEMoJIHOro OTBETa Ha BOMPOC
[na oueHKM «xopowo» — 2 un 3

[NnA OUeHKU «y[0B/1IeTBOPUTENIbHO» — 1

YKa3blBalOTCA AeCKPUMTOPbI HENpaBu/IbHOr0 O0TBETA Ha



Bonpoc
OTBEeTLI He fJaHbl

[na TntpoBaHua 50 mn Npobbl AaHHOW BOAbI 6bIN B3AT
0,02M pactBop TpunoHa b, u B cepum Npob Ha TUTPOBaHMe

B 4 nowio 4,5; 5,2; 4,8 mn pacteopa. [aiTe OLeHKY
YKECTKOCTM BOAbI NO MPUHATON LIKane.
MpaBUNbHbIA OTBET:
1. Msarkon Bogol cumTaeTcsa Boga ¢ CyMMapHO
MONSAPHOI KOHLUEeHTpaLuuen skBmBasneHTa go 0,002
MMOSb/N
3 2 Haxogum cpefHee 3Ha4YeHMe 06bEMA TUTPAHTA,
noweawero Ha TutpoesaHue: Vo=(4,5+5,2+4,8)/3=4,8
M
3. PaccuuTbiBaem no 3aKOHY 3KBUBAJIEHTOB
C=0,02*4,8/50=0,00192 monb/n=1,92 mmonb/n
4. OTO0 BOJa MArkas, T.K. XXECTKOCTb MeHee 2 MMOJb/N
YKa3bIBalOTCA AeCKPUNTOPbI MOIHOr0 0TBETa Ha BOMPOC
P2 OT/INYHO

MpaBunbHbIA 0TBET: 1, 2, 3, 4

YKa3blBalOTCA LeCKPUNTOPbI HEMoJIHOr0 OTBETA Ha BOMPOC
Pl xopowo/yfoBneTBOpuUTEe/IbHO [/15 OLEHKK «XxopoLwo» — 3 n 4
L1151 OUEHKU «y[0B/IETBOPUTENBHO» — 3

YKa3bIBalOTCA AeCKPUNTOPbI HeNpaBUbLHOIO 0TBETA Ha
PO HEey0BNETBOPUTESIBHO BOMpoC
OTBETLI He fJaHbl

@) MNTorosas oueHKa
A  ®.N.O. aBTOpa-cocTaBuTENA LLleBueHko O.B.

CuTyaumoHHasa 3agava no gucymnnmie Obuwas u HeopraHnyeckas XmmMmmus Ne3

TeKCT KOMNeTeHUUN / Ha3BaHUA TPYAOBOWN hyHKUUK /

Kog HasBaHuA TPYAOBOro AeNCTBUSA / TEKCT 3/IeMeHTa
CUTYaLUWUOHHONW 3agaun
C 33.05.01 dapmauyms

CnocobeH 1Ucnonb3oBaTb OCHOBHbIE BMONOrMYeckne, PU3MKO-
XUMUYeCKUe, MaTemaTnyeckue MeToabl 418 pa3paboTku,
nccnefoBaHUM U 3KCNEPTU3bl JIEKAPCTBEHHbIX CPEACTB,
N3roTOB/IEHWNS /TIEKAPCTBEHHbIX MpenapaToB

K OrnkK-1

TpyfoBasa QYHKLUMA: U3roTOB/IEHME NTEKAPCTBEHHbIX
npenapaToB B YCNOBUSAX anTeYHbIX OpraHusayunii.

TpypoBble geicTBmA: MoagroToBKa K MU3roTOBNEHUIO
NeKapCTBEHHbIX NPenapaToB Mo peuenTam 1 TpeboBaHUAM:
BbIMOJIHEHME HEOBXOAMMbIX PAacUYETOB; MOAroTOBKa paboyero
MecTa, 060py0BaHNA N NleKapCTBEHHbIX CPeACTB, BbIGOp U
NOAroTOBKA BCMOMOraTe/ibHbIX BELLEeCTB, paLnoHaibHOM
YNaKoBKM.

O3HAKOMbTECb C CUTYALIEW U OANTE
PA3BEPHYTbLIE OTBETbI HA BOMNMPOCHI

Yy [nsa onpefeneHust xenesa B NpernapaTe MOXHO UCMNO/b30BaTh

O A/05.7



IIBI ]

Bup

thoToMeTpupoBaHue cynbdocanmumnaTHoro Komnaekca. Ans
NPUIOTOB/IEHWS TPaAYNPOBOYHOr0 rpafuka Ncnosb3yem

pacTBopbl
CFe, mr/mn 5 7 10 15
D 0,23 0,33 0,47 0,70

MprBeanTe MaTeMaTn4eckoe 060CHOBaHUe MeToaa
YKaXunTe npoueaypHble AeTann 4aHHOT0 U3MepPeHNSs

MocTpoiTe KanMbpoBOYHbI rpavK U HalkgnuTe Mo HeMy
KoHueHTpauuto Ee®" B npenapate, ecnn onTuyeckas
NJ0THOCTb pacTBopa OKasanacb paBHoi 0,58

YKauTe rpaHuubl NPpUMeHUMOCTU MeToa

OUEHOYHbI AncT

K CUTYaLMOHHO 3afaye No AUCUUNANHE AHaIMTUYecKas Xxumms Ne3

Kog

33.05.01

OrlK-1

A/05.7

TeKCT KOMNeTeHUNN / Ha3BaHWUSA TPYAOBON hyHKL MK/
Ha3BaHUsA TPYAOBOT0 AeACTBUA / TEKCT 3/1IeMeHTa
CUTYaLWNOHHONM 3agaun

dapmauusa

CnocobeH MCNo/b30BaTb OCHOBHbIe  OMOSIOrMYeCcKue,
(DU3NKO-XMMUYECKNE,  MaTeMaTu4yeckue  MeTofAbl  ANA
pa3paboTKKu, uccnefoBaHUii M 3KCNepTU3bl JIEKAPCTBEHHbIX
CpeAcTB, M3roTOBJIEHMS IeKAPCTBEHHbIX NpenapaToB
TpypoBas QyHKLWA: N3FOTOBEHUE /IEKAPCTBEHHbIX
npenapaToB B YCMOBUSAX anTeYHbIX OpraHu3ayunii.
TpygoBble feictBuA: [logroToBKka K U3roTOB/IEHUIO
NIeKapCTBEHHbIX MpenapaToB Mo peuentam M TPebOBaHMAM:
BbIMO/IHEHME  HEOOXOAMMbIX  PacyeToB; noAroToBKa
paboyero mecTta, 060pyAoBaHNA N NEKAPCTBEHHbIX CPEACTB,
BbIOOp M NOAFOTOBKA  BCMOMOraTefibHbIX  BELLECTB,
paunoHanbHOW yrNaKoBKMU.

O3HAKOMbBTECbH C CUTYAUWNEN N OANTE
PA3BEPHYTbIE OTBETbI HA BOMPOCHI

[ns onpegeneHns »enesa B npenapate MOXHO
NcMnofb3oBaTb POTOMETPUPOBAHME CyNb(ocannunaaTHOro
Kommnsiekca. 1A NpuroToBAeHUs rpagjynpoBOYHOro
rpaduka ncnosib3yemM Takue pacTBopbl
CFe, mr/mn 5 7 10 15
D 0,23 0,33 0,47 0,70
MpuBeanTe MaTemaTnyeckoe 060CHOBaHMe MeToAa

MpaBUNbHbI OTBET:

1. Nicnonb3yeTcs OCHOBHOM 3aKOH (hOTOKO/I0PUMETPUN
D=sCx, rge 8 — MO/IbHbI WY YAeNbHbIN
KO3(P(ULMEHT IKCTUHKLUKN, C — MONspHas nunm
MaccoBas KOHLEeHTpauus, X — AJ/IMHA ONTUYeCKOro
nyTu

2. OnTu4eckas MAOTHOCTb CBA3aHa C MornoweHnemM ceBeTa



P2

P1 Xopowo/yaoBneTBopuTeNbHO

PO

P2

P1

PO

OT/ZINYHO

Hey0BNeTBOPUTENIbHO

OT/ZINYHO

X0pOoLI0/y0BNETBOPUTENbHO

Hey0BIeTBOPUTE/NIbHO

fil

D =1lg — ,rgel — WHTEHCUBHOCTb CBeTAQ,
Vioy

npoLuesLiero yepes pacTeop, lo — HavyasibHas

WHTEHCUBHOCTb

3. OnTnyeckas NIOTHOCTb UCMOMb3YeTCHA M3-3a
NINHEMHOCTM e€ OTHOCUTENbHO KOHLEHTpauun. Takxke
LEeHHOEe CBOMCTBO ONMTUYECKON NSIOTHOCTU B eé
afAMTUBHOCTM OTHOCUTENLHO NOrOLWEHUS APYTnX
BELLECTB

YKa3blBalOTCA AeCKPMMNTOPbI MOJIHOFO 0TBETA Ha BOMpPOC
MpaBunbHbIA 0TBET: 1, 2, 3

YKa3blBalOTCA AeCKPUNTOPbI HEMoJIHOro OTBETA Ha BOMPOC
[ns oueHKM «xopowo» - 1, 2;

[ONnA OUeHKU «y[0B/1IeTBOPUTE/IbHO» - 1

YKasblBaloTCA ECKPUNTOPbLI HEMPaBU/ILHOIO 0TBeTa Ha
BOMpPOC:

OTBeTbI He faHbl

YKauTe npoueaypHble AeTanm AaHHOro M3MepeHus

MpaBubHbIA OTBET Ha BOMPOC:
5. Heob6xoamMmMo  npugepxusatbcsa pH~9, agna  udero
NCrosib3yeTcsa pacTBop aMmmuaka
6. Bepétca  6onbwoii  M36LITOK  CyNbgocanuunioBoi
KNCNOThl, B pesynbTarte obpasyeTcs
TpucynbgocanuumnaTHbIi KOMNIEKC XXENTOro cBeTa
7. Ana  dOTOMeTpMpOBaHMSA MNO3TOMY 0OepéTcs  CUMHWMIA
cBeTounbTp X=400-416 HM
8. Xonoctas npoba cocToMT U3 Cynb(ocannymaoBoi
KUCNOTbI 1 aMMuUavHoro 6ydepa
YKa3bIBalOTCA AeCKPUNTOPbI MOJIHOrO 0TBETa Ha BOMPOC
MpaBunbHbIN oTBET: 1, 2 1 3
YKa3bIBalOTCA AeCKPUNTOPbI HEMOMHOIO OTBETa Ha BONPOC
L5 oueHKM «xopowo» - 1u 2;
[ONnA OUeHKU «y[0B/1IeTBOPUTENIbHO» - 1
YKa3bIBalOTCA AeCKPUNTOPbI HeNpaBUbLHOIO 0TBETA Ha
BOMpoc
OTBETLI He faHbl

lMocTpoiTe KaNMOPOBOYHbIN FrpauK 1 HaliaNTE NO HEMY
KoHueHTpaumto Ee°" B npenapate, ecnn onTuyeckas
NJ0THOCTb pacTBoOpa oKasanacb paBHoi 0,58
MpaBubHbIA OTBET Ha BOMPOC:

1. CTpoum rpaguk



P2

P1

PO

P2

P1

PO

OT/ZINYHO

XOpOLLO/y0BETBOPUTENBHO

Hey0BNeTBOPUTE/NIbHO

OT/INYHO

X0pPOLLO/y0BNETBOPUTENbHO

Hey0BNeTBOPUTENTbHO

MToroesasa oueHKa
®.1N.0. aBTOpa-cocTaBuTENA

2. MoCTpOUM BblpaXXeHWe JIMHEAHOM perpeccum
C=21,35x+0,016
3. Mo aTomy rpaduky nam gopmyne Haxoanum C=12,4 mr/mn

YKasblBalOTCA JECKPUNTOPLI MOJIHOrO OTBETa Ha BOMPOC
MpaBunbHbIN oTBET: 1, 2 1 3

YKa3bIBalOTCA AeCKPUNTOPbI HEMOTHOIO OTBETa Ha BONPOC
[ns oueHKM «xopowo» — 1un 3
[N oueHKN «yf0BeTBOPUTENbHO» — 1

YKa3blBalTCA AeCKPUNTOPbI HEMPaBU/ILHOIO 0TBETa Ha
BOMpPOC
OTBETbI He [jaHbl

YKaXuTe rpaHubl NPYMEHMMOCTU MeToaa

MpaBubHbIN OTBET Ha BOMPOC:
1. Moabop KOHUEHTPALWA TaKMX, YTO ONTUYECKas
NA0OTHOCTbL He MeHee 0,1, HO He npeBbIwaeT 0,7

2. O6s3aTe/IbHO MCNOMb30BaHME MOHOXPOMAaTMUYECKOro
N3n1y4vyeHns ¢ ANIMHOW BOJHbI, HA KOTOPOI HabnofaeTcs
MaKCUMa/ibHaa onTUYecKas NnaoTHOCTb

i. Ha Bcém gmnanasoHe nccnegyemblX KOHLEHTpaLuuia
[JO/MKHA HaboaaTbea CTporas IMHENHOCTb X04a
ONTUYECKOM MAOTHOCTU OT KOHLeHTpauum

YKa3blBalOTCA LeCKPUNTOPbI MOSIHOIO OTBETA Ha BOMPOC

MpaBunbHbIA 0TBET: 1,2 1 3

YKa3blBalOTCA LeCKPUNTOPbI HEMOJIHOr0 OTBETA Ha BOMPOC

[Ona oueHKU «xopowo» - 1u 2;

[na oueHKN «y[0BNETBOPUTENLHO» - 1

YKa3blBalOTCA LAeCKPUMTOPbI HENMpPaBWU/IbHOr0 O0TBETA Ha

BOMnpoc

OTBeTbI He AaHbl

LlleByeHKO O.B.



Bupg

CuTyalumnoHHasn 3agayda no gucumnanHe O6was n HeopraHmyeckas xmmust Ned

Kog

33.05.01

OrnkK-1

A/05.7

TeKCT KoMNeTeHUUN / Ha3BaHUA TPYAOBON hyHKUUK /
Ha3BaHWUsA TPYLOBOro AeACTBUA / TEKCT 31eMeHTa
CUTYaLUWUOHHONM 3agaun

dapmaumsa

CnocobeH 1Mcnonb3oBaTb OCHOBHbIE BMONOrMYeckKne, PU3MKO-
XUMUYECKUe, MaTeMaTUHeCKue MeToabl AN pa3paboTKuy,
nccnefoBaHWin 1 3KCNEePTU3bl IEKAPCTBEHHbIX CPEACTB,
N3roTOBJIEHUA NIeKapPCTBEHHbIX NpenapaToB

TpyfoBasa QYHKLUMA: U3roTOB/IEHME NTEKAPCTBEHHbIX
npenapaToB B yCNOBUSAX anTeYHbIX OpraHumsayunii.

TpypoBble geincTBrA: MoagroToBKa K MU3roTOBMEHUIO
NleKapCTBEHHbIX NPenapaToB Mo peuenTam 1 TpeboBaHUAM:
BbIMOJIHEHME HEOBXOAMMbIX PACUYETOB; MOArOTOBKAa paboyero
MecTa, 060pyA0BaHMA N NeKAPCTBEHHbIX CPEACTB, BbI6OP U
NOAroTOBKA BCMOMOraTe/ibHbIX BELLEeCTB, palnoHa/ibHOM
YyNaKoBKM.

O3HAKOMbBbTECb C CUTYALIEW N OANTE
PA3BEPHYTbLIE OTBETbI HA BOMPOCHI

Ona  KayecTBEHHOro aHanM3a K OecUBETHOMY pacTBoOpy
NPUNNAN CEPHYIO KWUCNOTY, B pesysbTaTe 4Yero pacTBop CTas
Me[J/IeHHO MYTHeTb, a Mo MWKPOCKOMOM MOXHO pa3nyuTb
uronbyaTtble  Kpuctannbl. [locne  TOro, Kak pacTBop
NpoduAbTPOBa/IN, K HEMY J06aBUIN CONAHYIO KUCOTY, Bbinas
Genblii  0cafoK, KOTOPbIA  MOMHOCTbLK  pacTBOpUAN B
aMmMMavyHoOM pacTBope. AMMMAK fan TakXe CUHEBaTY OKpacKy
pacTtBopa. [locne 3Toro npununmM peaktus Heccnepa, B
pacTBope NOSABUINCL MAcCUBHbIE KOPUUYHEBbLIE X/10MbS.

BepHO nun ocyuw,ecTBNEH NOPSOK f06aBNeHNA peaKTUBOB?
UTo 03HayaeT BbiNageHWe NUronbyaTblX KPUCTaN/I0B U3
pacTtBopa?

UTo 03HayaeT NoCUHEeHMe pacTBopa U pacTBOPeHUs ocajka
nocse npubasfieHNA pacTBopa ammmaka?

UTo MOXHO cKasaTb no npobe Heccnepa?

OUEHOYHbIN NnUcT

K CUTYaLMOHHON 3ajaye No gucumnanHe AHanutuyeckas xummsa Ned

Kog

33.05.01

OrkK-1

A/05.7

TeKCT KOMNeTeHUNN / Ha3BaHWUA TPYAOBON yHKL MK/
Ha3BaHUsA TPYAOBOT0 AeACTBUA / TEKCT 3/1IeMeHTa
CUTYaLWUOHHONM 3agaun

dapmauyma

CriocobeH  ucnofb3oBaTb  OCHOBHble  6MOMOrMYecKue,
(DU3NKO-XMMNYECKNE,  MaTeMaTUYecKme  MeToAbl  ANd
pa3paboTKu, uccnefoBaHUii M 3KCNepTU3bl JIEKAPCTBEHHbIX
CPeAcTB, M3roTOBJIEHUS IeKAPCTBEHHbIX NpenapaToB
TpyLoBasA QYHKLUMA: U3roTOB/IEHWE NNEKAPCTBEHHbIX
npenaparToB B YC/N0BUAX anNTeUYHbIX OpraHu3aLuii.
TpyLoBble LeACcTBMA: BbIGOP ONTUMaNLHOIO



P2

P1

PO

P2

P1

PO

OT/ZINYHO

Xopowo/yoBneTBOPUTENBLHO

Hey0BNeTBOPUTENTbHO

OT/ZINYHO

X0pPOLLO/y0BNETBOPUTENIbHO

Hey0BNeTBOPUTENTbHO

TEXHO/MI0FMYEeCKOro npouecca U NoAroToBKa Heo6XxoaMMoro
TEXHOMI0rMYECKOro 060pyA0BaHUSA 4151 U3rOTOB/IEHUS
NeKapCTBEHHbIX NMpenapaTos.

O3HAKOMbBTECbH C CUTYALIMIEW U OANTE
PA3BEPHYTbLIE OTBETblI HA BOTMNPOCHI

[na KayeCcTBEHHOro aHanM3a K 6ecLBeTHOMY pacTBOpYy
NPUANAN CEPHYH KUCNOTY, B pe3y/ibTaTe Yero pacTBop CTasl
MeA/IEHHO MYTHETb, a Nof MMKPOCKOMOM MOXHO pasinunTb
nronbyaTble NONynpo3payHbie KpucTanbl. locne Toro, Kak
pacTBOp NPonNbLTPOBaNW, K HeMY A06aBUIN CONSAHYIO
KWCNOTY, BbiMan 6efbliA 0CafioK, KOTOPbIA MOMHOCTbLIO
pacTBopuaM B aMMUAYHOM pacTBope. AMMMaK fan Takxke
CUHeBaTYl OKpacKy pactsopa. [locne aToro npunnnm
peakTuB Heccnepa, B pacTBOpe MOSBM/IUCL MAacCMBHbIE
KOPWUYHEBbIE X/10MbA.

BepHO nn ocywecTBNEH NOPAJOK fo6aBNeHNA peaKTUBOB?

MpaBUNbHbI OTBET:

1. HeT, HeBepHO

2. CHa4asia Hy>KHO npuamnsaTtb peakTns Heccrepa

3. ocne aTOro COMAHY0 KUCOTY

4. Tocne aToro CepHy KUCNOTY (OTAENB 0CafOK, eC/iN OH
obpasoBascsa nepeg aTuM)

5. Mocne aToro — pacTtBop ammuaka (0TAeMB ocajok,
ecnuv oH obpasoBasncsa nepes aTum)
YKa3blBalOTCA LeCKPUNTOPbI MOSIHOIO OTBETA Ha BOMPOC
MpaBunbHbIA 0TBET: 1, 2, 3,4, 5
YKa3blBalOTCA LeCKPUNTOPbI HEMOJIHOr0 OTBETA Ha BOMPOC
[na oueHKn «xopowo» — 1, 2, 3;
[ONA OUeHKU «y[0B/1eTBOPUTENIbHO» — 1
YKa3blBalOTCA AeCKPUMNTOPbI HENPaBWU/IbHOI0 O0TBETA Ha
BOMpPOC:
OTBEeTbI He fJaHbl

UTo 03HauvaeT BbINafeHNE UroNbyaTbiX KPUCTA//IOB U3
pacTteopa?

MpaBubHbIA OTBET Ha BOMPOC:

1. 310 BbINageHWe cynbaTa KanbLms

2. 160 6bICTpOE BbliNafeHWe KPUCTA/INOB — 3TO MNPU3HaK
BblNnafeHNA cynbdarta 6apus

3. A Me[/leHHOe BbINnafeHne KPUCTa/I/IoB, He BUAUMbIX B
MUKPOCKON — 3TO NPU3HaK BblNageHns cynbdaTta
CTpOHLUA

4. Ca2++ SOL'~ CaSO4|
YKa3blBalOTCA LeCKPUNTOPbI MOSIHOIO OTBETA Ha BOMPOC
MNpaBubHbIA OTBET: 1, 2, n 4
YKa3bIBalOTCA AeCKPUNTOPbI HEMOMHOIO OTBETa Ha BONPOC
[OnAa oueHKM «xopowo» — 1u 4,
[ONnA OUeHKU «y[0B/1IeTBOPUTENIbHO» — 1
YKa3blBalOTCA AeCKPUMTOPbI HENpPaBWU/IbHOr0 O0TBETA Ha



P2

P1

PO

P2

P1

PO

OT/ZINYHO

X0pOoLIO/y0BNETBOPUTENbHO

Hey0BNeTBOPUTENIbHO

OT/INYHO

X0pOLIO/y0BNETBOPUTENBHO

Hey0BNeTBOPUTENTbHO

MToroeasa oueHKa
®.1N.0. aBTOpa-cocTaBuTENA

Bonpoc
OTBEeTLI He fJaHbl

UT0 03HauaeT NoCUHeHWe pacTBopa M pacTBOPeHMs ocagKa
nocne nNpubaBneHNs pacTBopa aMmmaKka?

MpaBuUNbHbLINA O0TBET Ha BONPOC:

1. MocnHeHMe pacTBopa — 3TO 06paszoBaHMe aMMUaKaToB
meam. Cama no cebe okpacka KaTumoHoB Cu2+ He BMAHa B
[JaHHOM pacTBOpe, NX KOHLEHTpaLMsA HeBeNnKa, a
aMMMayHble KOMIMIEKCbI 1erko 3aMeTHbI

2. PacTtBopeHue ocafika roBopuT 0 TOM, YTO 3TO
pacTBopsieTca xnopup cepebpa, obpasoBaBLUMIACA MOC/e
NPUANBaHNSA CONSHOM KMUCNOTbI

3. Cu2+nNH3” [Cu(NH3n]2+

4. AgCl + 2NH3 "™ [Ag(NH3)2]+ + CI-

YKa3bIBalOTCA AeCKPUNTOpPbI MOJIHOr0 0TBETA Ha BOMPOC
MpaBunbHbIN 0TBET: 1, 2, 3, 4

YKa3bIBalOTCA AeCKPUNTOPbI HEMOMHOIO OTBETA Ha BOMpPOC
[ns oueHKM «xopowo» — 112

[ONnA OUeHKU «y[0B/1IeTBOPUTE/IbHO» - 1

YKa3bIBalOTCA AeCKPUNTOPbI HeNpaBUbLHOIO 0TBETA Ha
Bonpoc

OTBeTbI He AaHbl

UTo MOXKHO cKasaTb no npobe Heccnepa?

MpaBubHbIN OTBET Ha BOMPOC:

1. Boobuie, npoba Heccnepa NpoBOANTCA ANS OTKPbITUA
KaTuoHa aMMOHUSA

2. 2K2[Hgl4] + NH3+ SBKOH=("2\)FH20 + 7KI + 2H20
3. B gaHHOM cnyd4ae 3aTa npoba HM 0 YEM He roBOpPUT, TaK
KaK npoba y>e 3arps3HeHa aMmMMaKkoMm, Yero fenatb Henb3s
YKa3blBalOTCA LAeCKPUMNTOPbI MOSIHOI0 OTBETA Ha BOMPOC
MpaBunbHbIA 0TBET: 1,2 1 3

YKa3bIBalOTCA AeCKPUNTOPbI HEMO/THOTO OTBETA Ha BONPOC
[na oueHKM «xopowo» - 1u 2;

[ONnA OUeHKU «y[0B/1IeTBOPUTE/IbHO» - 1

YKa3bIBalOTCA AeCKPUNTOPbI HENPaBU/ILHOIO 0TBETA Ha
Bonpoc

OTBETLI He JaHbl

LlleByeHKO O.B.



IIpunoxenue 4
Yek-1uCT OLICHKU MPAKTUYECKUX HABBIKOB

Hazpanue MPAKTUYCCKOI'0 HaBbIKA: ONPEACICHUEC MAaCChl BEIICCTBA B paCTBOPE METOAOM

NOAOMETPUYECKOrO TUTPOBAHUS

C Kon n HanMeHOBaHME CIIELUAIBHOCTH
33.05.01 dapmauus

K Kon 1 HauMeHoBaHHUE KOMITETEHIIUU
OIIK-1: CmocobOeH UCHONB30BaTh OCHOBHBIE OWOJIOTHUECKUe, (DU3UKO-XUMHUYECKUE,
MaTeMaTHYeCKHUE METObI JUIs pa3padOTKU, UCCIIENOBAHUNA M SKCIIEPTU3BI JIEKAPCTBEHHBIX
CPEACTB, U3rOTOBJICHHSI JIEKAPCTBEHHBIX MPENAPaTOB

(1] HaumenoBaHue npo¢ecCHOHANIBHOTO CTAHAAPTA U KOI (PYHKLIUU
«IIposuzop» A/05.7

T | TpynoBble OeHCTBUS, IPEOYCMOTPEHHbIE (PYHKLNEH!
IToaroToBka K M3rOTOBJICHHUIO JIEKAPCTBEHHBIX MPEMapaToB MO penenTam 1 TpeOOBaHUSM:
BBITIOJIHEHHE HEOOXOIUMBIX PacdyeTOB, MOJArOTOBKAa pabodyero Mecrta, oO0OpyHOBaHUS U
JIEKApPCTBEHHBIX ~ CPEACTB, BBHIOOP MW TMOATOTOBKA BCIOMOTATENbHBIX  BEIIECTB,
pauMoOHANbHON YIAKOBKHU
JenicTeue IIposeneno He nposeneHo

1. [Monobpartk 1abopaTopPHO-U3MEPUTETHHYIO MTOCYAY 1 6amn -1 Gann

2. IToaroToBUTE YCTAHOBKY AJIs1 TUTPOBAHUS 1 Gam -1 6asna

3. IloaroToBUTh  CTAaHAAPTHBIA  pPacTBOpP  3aJaHHOM | 1 Gajur -1 bamia
KOHIEHTPALMA W3 KOHLEHTPUPOBAHHOTO METOJOM
paz0aBaEHHS

4. [ToaroToBUTH TOYHYKO HABECKY METOAOM B3BELIUBAHUS | 1 Gajut -1 6anna
HA aHAJIUTHYECKUX BECax

5. [Tono6path COOTBETCTBYIOIIUI UHANKATOP 1 6ayut -1 Gamna

6. IIpoBecTu TUTpOBaHUE 1 6asn -1 Ganna

7. Y CTaHOBUTH XapaKTEPUCTHKU CTAHAAPTHOTO PaCcTBOPA 1 6asn -1 Gann

8. IIpoBecTu pacueTsl IO pe3yJbTaTaM THTPOBAHUS 1 Gann -1 Hanna

9. O6paboTtaTh NOJTyUEHHBIE PE3YJIBTATHI C TOMOIIBIO 1 Gann -1 Gann
METOJIOB MAaTEeMATUYECKON CTATUCTHKHU

10. | UHTepnipeTnpoBaTh pe3yabTaT 1 Gann -1 Gann
Hroro 10 Gansos

OOmas oLeHKa: CKIAAbIBAETCS U3 KOJMYEeCTBa OaJlIOB, MOJyYEHHbIX 32 IPOBEIeHHbIE NeHCTBUS

«3aureno» He meHee 75% BLINOJHEHUS
«He 3auteno» 74 u menee% BBLITIOJHEHUS

Haspanue npakTuieckoro HaBbIKa: poToMeTpudeckoe onpeneneHue xenesa (111)

C Kon u HanMeHOBaHMe CieqUaNbHOCTU
33.05.01 dapmauus
K Kon 1 HauMeHOBaHHUE KOMITETEHIIUU
ITK-10: CrtocoGHOCTh K MPOBENEHHIO SKCIIEPTU3BI JEKAPCTBEHHBIX CPEACTB C MOMOILBIO
XUMHYECKHX, OMOJIOTHYECKUX, (PU3NKO-XUMHUECKUX U HHBIX METOIOB
L HanmeHnoBaHue npo¢eCcCHOHANIBHOTO CTAHAAPTA U KOI (PYHKLIUU
«I[Iposmzop» A/05.7
TJI | Beibop oONTUMaNbHOTO TEXHOJOTHYECKOTO TMpomecca W MOATOTOBKA HEOOXOAMMOTO
TEXHOJIOTUYECKOTr0 00OPYAOBAHUS [Tl U3TOTOBJICHHS JICKAPCTBEHHBIX NPENapaToB.
JlelicTBue IIposeneHo He nposeneHo
1. IloaroToButh CTaHAAPTHBIM PacTBOP U PacTBOP | 1 Gajn -1 Oann




CpaBHEHMsI JUIsl BBIOOpa cBETOQUIIBTpa

2. H3meputp onTuyeckue IUJIOTHOCTH pPacTBOpa »Kenesa | 1 Gajur - 1 Oann
(I1T) mpu pa3IUYHBIX JUTMHAX BOJH

3. I[Io monydyeHHBIM JaHHBIM  [OCTPOUTH  rpaduk | 1 Oamn -1 6anna
3aBHCHUMOCTH ONTHYECKO# MIOTHOCTH OT JJIMHBI BOJIHBL.

4. [IpUroToBUTH CEPHIO CTAHIAPTHBIX PACTBOPOB IS 1 Gann -1 Gann
MOCTPOEHHSI IPAIyUPOBOYHOTO rpaduka U MPOBEICHUE
U3MEPEHUN

5. ITo rpagynpoBodHOMY rpaduKy ONMpPEETUTh 1 Gann -1 6ann
KOoHUeHTpauuto xkenesa (I11) B anamuzupyemom
pactBope (MI/MJI) U pacCYUTaTh €ro Maccy (r) B mpode
Hroro 5 H6amioB

OOmas oleHKa: CKIaAbIBAETCS U3 KOJINUECTBA OANJIOB, MOJIyYeHHBIX 32 IIPOBEICHHbBIE IEHCTBIS

«3aureno» He MmeHee 75% BLINOJHEHUS
«He 3auteno» 74 u menee% BBLIMIOJIHEHUS



