Padoyas nporpamma npogeccuoHaIbLHOr0 Moayas «Onpenenenne ONTHMAJIBHBIX CPEICTB
U METOJ0B AHAJIH3A NPUPOAHBIX U MPOMBIIIJIEHHBIX 00bEKTOBY», BKJIIOYAsl OLleHOYHbIE
MaTepuajbl

1. ACIIOPT PABOYENM NPOT'PAMMBI IPO®ECCUOHAJBHOI'O MOIYJIA
1.1. MecTo npodeccnoHanbHOro moayJs B crpykrype OIIOII CI1IO
[IpodeccronanpHblit MOAYIb BXOAUT B ipodeccuonanbhblil nukia OIIOIT CITO.
1.2. Heap 1 ni1aHupyeMble pe3yJibTaTbl 0CBOCHHS NMPO(eCCHOHAIBLHOI0 MOLYJIsI

Henr mpodeccnoHansHOrO MOIYNA: TpUOOpeTeHHe OOydJalomUMUC 3HAHHKA TIO0
OCHOBHBIM TI'pylIiaM METOJ0B, HanboJiee IIUPOKO MNMPUMCHACMBIX IIPU aHAJIMW3C NPUPOJHBIX U
MPOMBIIIJICHHBIX MAaTEpPUANIOB, a TaK)Ke KOMIETSHIIMH, HEOOXOAUMBIX ISl CaMOCTOSITENLHOTO
BBITIOJTHCHUA aHaJIn3a C HCIOJB30BAHUEM OCHOBHBIX XHUMHUYCCKHUX U (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX
METOJIOB 10 YCTaHOBJICHHON METOMMKE.

B mnporpammy BKIIOYEHO COJAEp)KaHHWE, HAIPABICHHOE
oOydaromuxcst komrnereHiui B mporecce ocsoenus OITOIT CIIO.

B pesynbrate u3ydeHuss npopecCHOHATHLHOTO MOIYJIS O0YYaroIIUiics JODKEH OCBOUTH
BUJ TpodeccrnoHanbHON aesTenbHOCTH «OnpeneneHne ONTUMAIbHBIX CPEACTB M METOJOB
AHaJIM3a IPpUPOAHBIX U IIPOMBIIIJIICHHBIX 00BEKTOB» U COOTBCTCTBYIOIIHME EMY KOMIICTCHIIMH.

Ha (dopMmupoBaHHE Y

Koa u YmeHnusn 3nanus IlpakTHyeckuii onbIT

HanMeHOBaHMe

KOMIeTeHIMH
OK 01. BeiOupars | BEIOMpaTh  ONTHUMAIBHBIC | OCHOBHBIC METONBI aHAJIN3a | OLECHKH COOTBETCTBHSA
CHOCOObI  pelIeHHs | TEeXHHYECKHE CPEICTBA U | XMMHUYECKHX O0BEKTOB; METOAMK 3ajjauaM aHaju3a
3a1a4 METOJbI HCCIEI0BAHNU; MIPUHIUIIBI BBIOOpa | MO JUana3oHy
npodeCcCHOHANBHON | MOATrOTABIMBATh OOBEKTHI | METOIUKH aHaMM3a | U3MEPAEMBIX 3HAYCHUH U
JIeSITeTbHOCTH HCCIICIOBaHUI; KOHKPETHOTO O0BEKTa B | TOYHOCTH;
MPUMEHHUTENBHO K | MCIOJIb30BATh BBIOPAHHBIN | 3aBUCHMOCTH oT ero | BeiOOpa ONTHMAJIBHBIX
Pa3IuIHBIM METOJ JUIl HCCIELYyEeMOro | MpEeAIoIaraéMoro METOJIOB HCCIIEIOBAHUS;
KOHTEKCTaM. 00beKTa; XMMHUYECKOTO COCTaBa; MOATOTOBKE peareHToB,
K 1.1. OuenuBath | KIacCUPHUIUPOBATH COBPEMEHHBIE BELIECTB, mpoo,
COOTBETCTBUE HCCIIeyeMbIi 00bEKT; aBTOMAaTU3UPOBAHHBIE MaTepHajJoB U PacTBOPOB,
METOIUKH 3ajgadaM | paboTaTb C HOPMAaTHBHOH | METOJBI aHaIM3a | HEOOXOANMBIX s
aHan3a 10 | JAOKyMeHTauuein Ha | MPOMBIIIICHHBIX U | TIPOBEACHUS aHAIN3A;
JMana3oHy METOAMKY aHAJIN3a; HNPUPOAHBIX OOBEKTOB, paboThl € XUMHYECKUMH
H3MEPSIEMBIX BBIOMpAaTh  ONTHUMAIbHBIE | HOPMATHBHYIO BEILIECTBAMH, CPEICTBAMHU
3HaYCHUH U | TEXHUYECKUE CPEACTBA M | JAOKYMEHTALUIO Ha | U3MepeHui u
TOYHOCTH. METO/IbI ICCIIEAOBAaHN; METOJIUKY BBINTOJIHEHUSI | UCTIBITATEIIbHBIM
I[NIK 1.2 Bribuparb | oueHHBATH HU3MEpPEHUH; 00opymoBaHHEM c
ONTUMAJIbHBIE METPOJIOTHUECKUE HOPMAaTHBHBIE JIOKYMEHTBI, | COOJIIOICHHEM OTpPaCIIeBBIX
METObI aHATH3A. XapaKTePUCTUKU peraaMeHTHpYoIue HOPM U  3KOJIOTHYECKOi
TIK 1.3 | meTonuku; METPOJIOTMYECKHUE 0€30IaCHOCTH;
IToxroraBnuBaTh OLICHUBATh XapaKTepUCTUKH BBIMOJIHEHUST XMMUYECKHUX
peareHTsl, METPOJIOTHUECKHE N3MEpECHNH; " (U3UKO-XMMUIECKUX
MaTepuasl U | XapaKTepUCTUKU COBPEMECHHBIE aHaJIM30B;
pacTBOpEI, 1a00paTOPHOTO ABTOMAaTH3HPOBAaHHBIE MPUTOTOBJICHUS PEATreHTOB,
HEoOXoAMMBIE Ui | 00OpYyIOBaHMS; METOJIBI aHaIM3a | MaTepuaJoB M PacTBOPOB,
aHanu3a. U3MEPSITh AHAIUTUYECKHH | MPOMBIIIIEHHBIX u | He0OOXOIUMBIX TSt
IIK 1.4 PaGorarh ¢ | curHalm W YCTaHaBIMBATH | NPUPOJTHBIX 0OPA3IIOB; IIPOBEJICHUS aHAIIN3A;
XUMHUYECKUMU 3aBUCHMOCTh CHTHAQJIa OT | OCHOBHBIE METOJbl aHAJIM3a | BBIMOJHEHUS  paboT ¢
BelleCTBaMHU U | KOHIEHTpalHuu XHUMHUUYECKHX 00BEKTOB; XUMHUYECKUMU
000pyZOBaHMEM  C | OMPENENAEMOTrO BEIIECTBA; | METPOJIOTHYECKHE BEILIECTBAMH "
coOIoIeHuEM MOATOTABIINBATE OOBEKTHl | XapaKTEPUCTHUKH 00opynoBaHuEM c
OTpAaC/IeBBIX HOPM H | HCCIIEIOBAaHHH; XUMHYECKHX METO/IOB | COOJIIOZIEHNEM OTPACIIEBBIX
9KOJIOTHIECKON BBINOJIHATh XMMHUYECKHE M | aHAIN3a; HOPM M 9KOJOTMYECKOH




0€e30MIacHOCTH.

(DUBUKO-XMMHYECKHE
METO/Ibl aHANN3A,;
OCYIIECTBIISITh OATOTOBKY

1a00paTOpPHOTO
000pyI0BaHUS;
MTOJITOTABIINBATh OOBEKTHI
HCCJIEIOBaHUI;
BBINOJIHATE HEOOXOIMMBIE
pacyeTsl Ut
TPUTOTOBJICHUA
peareHTOB, MaTepualoB U
pacTBOpPOB; MPOBOIUTH
TIPUTOTOBJICHHE
pacTBOpOB,

aTTECTOBAHHBLIX CMeced Hu
pearecHTOB ¢ COOJIOICHUEM

TEXHUKH  J1abOpaTOPHBIX
paboT; BBITIOJTHATH
CTaH/IapTH3ALUI0
pacTBOpPOB;

BBIOMpATh  OCHOBHOE U
BCIIOMOTaTeIIbHbIC
o0opymoBaHue,  MOCYIY,
PEaKTHBHI;

OpraHW30BBIBaTh pabouce
MECTO B COOTBETCTBHU C
TpeOOBaHUSAMHU
HOPMATHBHBIX JOKYMEHTOB
U TpaBUIaMH  OXPaHbI
TpyAa;

HCIIOJIb30BaTh
00opy/ioBaHUE M CPEACTBa
HU3MEpeHusi  CTporo B
COOTBETCTBUU C
WHCTPYKIHMSAMH  33aBOJIOB-
H3TOTOBUTEIICH;
coOmoaTh  0€30MacHOCTh
pu pabore c
nabopaTopHoOi ToCyAod u
npudopamu;

co0IIro1aTh paBuUIIa
XpaHCHUA, HCIOJIB30BaHUA
u YTUIIN3AIAN
XMUMHYECKHX PEaKTHBOB,;
WCIOJB30BaTh  CPEICTBa
WHIUBHU Y TLHON u
KOJIJICKTUBHOM 3aIlUTHI;
co0Io1aTh npaBmiIa
TOXapHOU u
3JIEKTPOOE30MaCHOCTH;

METpPOJIOTHYECKHUE
XapaKTCPUCTUKN OCHOBHBIX
BUJIOB (DU3MKO-XUMHUYECKHX
METOJIOB aHAJIN3a;
METPOJIOTHUECKHE
XapaKTePUCTUKH
112a60paToOpHOTO
000pyT0BaHUS;
COBPEMCHHBIE
ABTOMAaTU3UPOBAHHBIC
METOIBI aHanm3a
TIPOMBIIUICHHBIX "
MIPUPOTHBIX 00PA3IIOB;
KIaccuuKanus
XUMHNYCCKUX
aHaN3a;
KJaccupuKamms
XUMHNYCCKUX
aHAIIN3a;
TEOPETHYECKUX
XUMHYCCKHX |
XUMHYECKHX
aHan3a;
METO/IbI pacyera
KOHIIGHTPAIlMd  BEIEeCTBa
O JaHHBIM aHaJINU3a;
nmabopaTopHOE
000pyIOBaHHE XUMHUECKON
naboparopuu;
KIaccuuKanus
XUMHYECKHX BEIICCTB;
OCHOBHBIE TpeOOBaHUS K
METoIaM U CPEeACTBaM
AQHAJIMTHYECKOTO KOHTPOJIS:
TpeOoBaHUA K
NPEIOCTABIICHUIO
pe3yNbTaToB aHaIN3a,
CpeICTBaM U3MEPEHHUH, K
BCIIOMOTI'aTCJIbLHOMY
000py/I0BaHUIO;
HOpMAaTHBHas
JOKyMEHTalus 1o
NPUTOTOBJICHUIO PEAreHTOB,
MaTepuaioB,  PacTBOPOB,
000pyIOBaHUS U TTOCYIBI;
CITIOCOOBI BBIPaYKCHUS
KOHLIEHTPAI[Md PacTBOPOB;
CIIOCOOBI  CTaHAApTU3ALNU
PacTBOPOB;

TCXHUKY BBIITIOJIHCHUA
mabopaTOPHBIX PadoT;
NpaBHJIa OXPaHBl TPyAa NpH
paboTe B XHMHYECKOH
naboparopuu;

npaBWjia  HMCHOJIB30BaHUS
CPEICTB MHANBHIYAIBHON U
KOJUICKTUBHOM 3aIUTHI;

MCTOJOB

(uzuko-
METOJIOB

OCHOB
¢usmKo-
METOJI0B

MpaBuiIa XpaHEeHHUS,
HCIIOJIb30BaHUS,
YTUIM3ALUM ~ XUMHYECKUX
pEeaKTHBOB;

IIpaBUJIa OXpaHbl TPya NpH

0€30IaCHOCTH.




pabore ¢ smabopaTopHOU
MoCy10it 1 000PYI0BAHUEM;
MpaBuiia OXPaHbl TPYAa IPU
pabore C arpeccCHBHBIMH

cpenaMmu u
JIETKOBOCILIAMCHSIOIITAMHUCST
JKHJIKOCTSIMU,

2. CTPYKTYPA U COAEP KAHUE NPO®ECCHUOHAJIBHOTI'O MOYJIsI
2.1. Kostu4ecTBO 4acoB, 0TBOAMMOE HA OCBOCHHUE NMPO(eCCHOHAIBLHOT0 MOIYJIsI

Bcero wacos 610 u3 Hux:
Ha OCBOEHUE MEKIUCIMILIMHAPHBIX KYPCOB:
MJIK.01.01 221 ygac
M/K.01.02 197 yacoB
Ha MPaKTUKH:
yuebHyto 72 yaca
npou3BoicTBeHHYO 108 yacoB
Ha MPOMEXKYTOUHYIO aTTECTAIUIO (JIEMOHCTPAIIMOHHBIN 3k3amMeH) 12 yacoB



2.2. CtpykTypa npogeccuoHAIbHOT0 MOAYJIs

N CamocrosTenbHas
3aHATHS BO B3aUMOJCHCTBUH C TIPENOJaBaTEIeM, Jac.
pabota
Kompr  obmmx u HanMeHoBamms pasnenos CymmapHsbIit O6yuenue mo MIK IIpakTuku
po¢heCCHOHATBHBIX 00BEM HATPY3KH, [Ipou3sBoacTBCHHAS
o po¢heCCHOHATBFHOTO MOIYJIS JlabopaTopHBIX U
KOMIICTCHITUI yac. (ecnu mpexycMoOTpeHa
Bcero MPaKTUYECKUX YyebHast
. paccpenoToueHHAs
3aHATHHA
MIPaKTUKA)
1 2 3 4 5 6 7 8

MJIK.01.01 OcHOBBI aHATUTUIECKON XUMHUHU B (HU3UKO-XMMHUICCKIX METOJIOB aHAIIN3a
OK.01.,,IIK 1.1, IIK | Pa3gen 1. Xumuueckue 84 60 48 — — 24
1.2, [IK 1.3, TIK 1.4 | meToxapl aHanu3a
OK.01.,,IIK 1.1, IIK | Pa3gen 2. ®usuko- 137 120 96 - - 17
1.2, 11K 1.3, 11K 1.4 | XUMHYECKHE METOIBI

aHammsa
MJK.01.02 CoBpeMeHHBIC METOBI (hapMaIleBTHUSCKOTO aHaJ3a
OK.01.,TIK 1.1, TIK | CoBpeMeHHBIE METO/IBI 185 144 72 - - 41
1.2,TIK 1.3, 1IK 1.4 | dhapManeBTHYSCKOrO

aHanmm3a
OK.01,IIK 1.1, IIK | Ok3amen 12 12 0 - - -
1.2,1IK 1.3, 11K 1.4
OK.01.,TIK 1.1, IIK | VueOHas mpakTHKa 72 72 —
1.2,1IK 1.3, 1IK 1.4
OK.01.,TIK 1.1, TIIK | [IpousBoacTBeHHas 108 108 —
1.2,TIK 1.3, TIK 1.4 | npaktuka (mo mpoduito

CIEIUAIBHOCTH), 4aCOB

Bcero 598 324 216 72 108 82

IIpome:xyTouHas aTTecTanus (1eMOHCTPALMOHHBIN 3Kk3aMeH) — 12 yaca

2.3. TemaTnueckuii NJIaH U co/iep:KaHue NMPO(PecCHOHAIBLHOI0 MOLYJIsI

Haumenosanue pazoenoe u mem npogheccuonanbnozo

Cooepicanue yuedbHoz0 mamepuana, 1a60pamopHvle padbomsl U npaKkmuuecKue 3aHAmusl,

mooyasa (IIM), mesxncoucyunaunapnvix Kypcos (M/IK) camocmosnmenvbHasn yuednas padoma odyuaruuxcsa, Kypcoeasa padoma (npoexm) (ecau (‘){gz(:r
npedycmompent)
1 3




MJIK.01.01. OcHOBBI aHATUTHYECKOH XUMHH M (PU3MKO-XMMHYECKMX METO/I0B aHAJIN3A

Pazoen 1. Xumuueckue memoont ananuza

73

Tema 1.1 Memponocuueckas xapaKxmepucmuka Memooos
ananuza

Cooeporcanue

Craructudeckas 00paboTKa pe3ysIbTaToB KOJMUECTBEHHBIX OINpezeeHuil. [IpaBuna okpyrieHus.
3Havamue nUQpbl. 3aKoH pachpeleieHusl ciaydailHbix BeauyuH [aycca. IIpenm3moHHOCTH
aHanm3a. @opMyIel MaTEMaTHIECKOH 00pabOTKH pe3yIbTaToB aHamu3a. llorpemHocTi 1 onmoKn
B KOJINYECTBEHHOM aHanmu3e. CucremMaTndeckue ommoOku. ['pyoObie ommbku, CirydaliHble OMIMOKH.
Omnbkn m3MepeHni. XuMudeckue ommOku. CHcTeMaTHdecKass W CilydaifHas IMOTPeIIHOCTb.
CymHOCTh METOJ]a PETPECCHOHHOTO aHaNM3a (METOJ] pacyeTa 10 CpeIHUM 3HaueHusM). [loHsaTre
0 METO/JIe HaNMEHBIINX KBaJPaTOB.

Mertposioruyeckue XapakTepUCTHKH METOAOB aHaimu3a. UyBCTBHTENBHOCTH MeToxa. JluamasoH
nzmepenusi. [Ipenen oOHapyskeHusi. [IpaBUIBHOCTB, BOCHPOM3BOJUMOCTh M TOYHOCTh aHAJIM3a,
cpelHee 3HAYEHHE M CTaHAAPTHOE OTKJIOHEHHe. AOCOJIOTHAas U OTHOCHUTENIbHAS MOTPEIIHOCTD
MeTtoma aHamm3a. CraHmapTHble 00pas3mpl. OOpaselnl cpaBHeHHs (TpaXyHpOBOYHBIN 0OOpasern),
napajienbHble ONpeleleHus, pe3yibTaT aHauu3a. MeTox W MeToAuKa aHayiu3a. TpeOoBaHUS K
METOAUKAM.

Temamuka npakmuuecKux 3aHAmuil u 1a60pamopHsix pabom

JlabopatopHas pabora «CraTucTHyeckas 00padoTKa pe3yJIbTaTOB aHaIN3ay

Tema 1.2 Obougue 6onpocel Xumuueckozo aHaiusa.

Cooepircanue

Cragun XxuMu4eckoro aHanmsa. [loctaHOBKa aHamuTHYecKoW 3amadd. Beibop MeToma aHamm3a.
Bremonaenne ananmsa. OreHKa kadecTBa aHaiuu3a. [I[puHsITHE pemeHns Mo pe3yIbTaTaM aHaIn3a.
Krnaccudukarms MeTo 0B aHam3a.

Du3ndecKkre BEITMIHHBI JJIA BBIPAXKCHHS COCTaBa BCIICCTBA. Me)KI[yHapOI[HaH CHUCTEMA COWHMUII.
BeJ'II/I‘II/IHI)I, 3aBUCAIINE OT BUJa XUMHUYCCKUX YaCTHUL OIPEACTIACMOI'0 KOMIIOHCHTA. BeHI/I‘II/IHLI, HC
3aBUCAIINNC OT BHUJA XUMHUYCCKUX YaCTHUL[ OHNPEACIACMOI0 KOMIIOHCHTA. 3aKOH XUMHYECKHX
9KBHBaJICHTOB. HanMeHOBaHHEe M 0003HAUCHHUE CI)I/ISI/I‘ICCKI/IX BCJIMYMH IIPpHU IMMPUMCHCHUN 3aKOHAa
XUMHYCCKHUX S5KBUBAJICHTOB. OHeHO‘{HHe 1 TOYHBIC paCUCThI.

Temamuka npakmuuecKux 3aHAmuil u 1a60pamopHsIx pabom

J'Ia60paT0pHa$[ pa60Ta «PacueTn1 ¢ ITIOMOIIBIO 3aKOHA XUMHWYCCKHNX SKBHBAJICHTOB)Y

JlabopartopHas pabora «OlEHOYHbIE M TOYHBIE PacueThl B aHATUTUYECKOW XMMHUHM Ha TpHMeEpe
MPOTOIUTUYECKUX PABHOBECHI»

Tema 1.3
I'pasumempuueckuit memoo ananuza

Cooepircanue

CymIHOCTE TPaBUMETPHYECKOTO aHalu3a. [HIbl TIpaBUMETPHUECKHX ompeneneHuil. Teopus
ocaxaeHus. llpomsBeneHne pacTBOPUMOCTH. YCIIOBHS 00pa3oBaHMSI oOcajka. Y CIIOBHSA
pactBopenust ocanka. Ocaxnenue. ITomHora ocaxnenus. TpeGoBaHus k ocaxgaeMoill Qopme.
TpeboBanust k TpaBuMeTpuueckoi opme. BriOop ocaauTenss B 3aBUCHMOCTH OT ITPOHM3BEICHUS
PacTBOPUMOCTH OCAJIKa.

TexHuKa BBITTOTHEHUS TPaBUMETPHUYCCKOT'O aHaJIn3a. Pacuets B TPAaBUMETPUUCCKOM aHaAJIMN3CE.
Pacuer naBecku. PacueT konnuecTBa PACTBOPUTEIIA. Pacuer xonnyecTBa oca)aaeMoro PCaKTUBA.




Pacuer pesynbTara aHammM3a B 3aBUCHMOCTH OT THIIA TPaBUMETPUUECKOTO OIMpeAcTIeHusI.
Ananurrndeckuii MHOKUTEND. OIIHOKY METOA.

Omnepanun rpaBuMeTpraeckoro ananusa. Otbéop cpennel mpoosl. B3stre nHaBecknu. PacTBopenne
HaBeckd. OcaxaeHue omnpenenseMoid cocTaBHOW dacTh. PUNBTpOBaHHE U IMPOMBIBAHUE OCAJKA.
BricymuBanue u npokanuBaHue ocaika. B3semmuBanue ocangkos. [Ipumenenue merona. XKypHan
IPaBUMETPHUYECKUX OTIpeIeNeHHUH. OdopmieHue pe3yIbTaToOB IPaBUMETPHUECKOTO
UCCIIEJOBaHMUSI.

Temamuka npakmuueckux 3aHamuil U 1a60pamopHuvix pabom

JTaboparopHas pabora «OnpeneneHie KPUCTAUTH3aIHOHHOM BOBI B KPUCTAJUIOTHAPATE XIOPUIA
Oapush»

Tema 1.4 Tumpumempuueckuii ananus

Cooepircanue

OOmiast xapakrepuctuka Mmerona. [Ipumenenune meronma. Towynocts Mmerona. KonewHas Todka
TUTPOBaHMA. TOYKAa HKBUBAJIEHTHOCTH. 3aKOH JKBUBAJIEHTOB. TpeOoOBaHHS K pEakUusM B
TUTpUMeTprUeckoM aHanmm3e. CtangapTHbie pacTBophl. MHmnKkaTopsl. [IpaBria THTpOBaHUS.

Kiraccndukauus THTpUMETPHIESCKMX METOAOB aHANIW3a MO THUITy PEaKIUH, JIeXKalled B OCHOBE.
Meron HeWTpanuzauuu. OKHCINTEIBHO-BOCCTAHOBUTENBHOE THUTpoBaHue. (OcaauTenabHOE
TuTpoBanue. KomriekconomeTprueckoe TuTpoBanre. CriocoObl THTpOBaHUA: NpsiMoe, oOpaTHoOE,
KocBeHHoe. MeTo/ uneTnpoBanus. MeToJ OTAENbHBIX HaBeCOK. PacueT MaccoBOro copepkanus
BEIlIeCTBA B TUTPyeMOM pacTBope. OdopmieHne pe3yabTaToB TUTPUMETPUUECCKOI0 aHAIM3a.

[IpuroroBnenue u cTaHzapTU3aLUs PacTBOPOB TUTPAHTOB. IIepBUUHBIM U BTOPUYHBIM CTaHIApT.
Crioco0b! BBIpaXEHUSI KOHIIGHTPAUU B TUTPUMETPUYECKOM aHaiau3e. MoIsipHast KOHIIEHTpaus
SKBUBaJIeHTa. TuTp pactBopa. Tutp paboyero pacTBopa IO OIPEAETIEMOMY BEIIECTBY.
Kos¢p¢punnent monpaBku K KOHIEHTPALMH pacTBOpa. PacyeTsl mpy MPUTOTOBICHUH PACTBOPOB.
CriocoObl TPUTOTOBJIEHUS] CTaHAAPTHHIX PAacTBOPOB. I[lepBHYHBIE W BTOPUYHBIE CTaHAAPTHI
Hcnonp3oBanue GukcaHanoB. JKypHa ydera MpUTOTOBICHHUS! THTPOBAHHBIX PaCTBOPOB.

Temamuka npaxmuiecKux 3aHAMUIL U 1a00pamopHuIx paoom

JlaGoparopras pabGota «OmnpeneneHne CoOAEpKaHUS IIENOYM U COABI MPH COBMECTHOM
MPUCYTCTBHUY

JlabopatopHas paboTa «OnpeneneHne XJIOpUA-HOHOB METOIOM Mopay

JlabopaTopHas paboTa «OnpeieieHue Kaablysi U MarHHs IPU X COBMECTHOM IIPHCYTCTBUIY

Jlabopatopnas pabota «IIpuroroBineHne u CTaHAApPTU3AlMs pacTBOpa MEepMaHraHara Kajius IO
CTaHAapPTHOMY PacTBOPY OKCaJlaTa HATPUsD)

N N NN

Camocmoamensnas yueonasa paéoma npu uzyuenuu pazoena 1

Pazoen 2. Duzuxo-xumuueckue memoovt AaHANU3A

137

Tema 2.1 Ocnoenvie npuemvl onpedeieHus u paciema
Konyenmpayuu

Cooepircanue

OcobeHHOCTH W 00JacTh NpPUMEHEHUs (PU3MKO-XMMHYECKHX METOJOB aHanu3a. [lpenen
oOHapykeHHs (HU3MKO-XMMUYECKMX METOJIOB aHajIM3a. AHAJUTUYECKHH curHai. JlocToMHCTBa
WCTONB30BaHUS  (PU3UKO-XUMHYECKHX  METOAOB  aHanmm3a. J|MCTAaHIMOHHBIA  aHAJIM3.
HenectpykTuBHbiii  aHanwu3. JlokanpHblii ananmu3. IlorpemHocts MetonoB. Kmaccuduxammst




(U3NKO-XMMUYICCKHX METOAOB aHaiu3a. ONTHYeckre METOIBl. DJICKTPOXHMHYCCKHE METOIBI.
XpomaTorpahudecKue METOIBL.

OCHOBHBIE TIPHEMBI, UCIOJIB3yEMbIE B (PU3UKO-XUMHUIECKUX METOAAX aHaIn3a. MeEeTox MpsMbIX
n3MepeHuil. VHTEHCHBHOCTh aHAJUTUYECKOTO CHTHaja. ['pagyupoBouHas XapaKTepUCTHKA.
Meron rpagyupoBouHOTro rpaduka. Merox MoisipHOro cBoiictBa. Merton nobaBok. Meron
KOCBEHHBIX M3MepeHuid. KpuBbie THTpOBaHUS.

Tema 2.2 Memoout pazoeneHus u KOHUEHMPUPOGAHUS

Cooepircanue

OCHOBHBIC ITOHATHS: MPOLECC Pa3ACICHHUs, IPOLECC KOHICHTPUPOBAHNUS, KOMIIOHEHTHI CHCTEMBI,
XUMHYECKOe pa3jielieHue, MAacKHpPOBaHWE, NPOLECCHl paclpelelicHHe W IepeMelIeHHUs.
OTHOCHTENbHOE  KOHLEHTpHpOBaHME. VHAMBHAyanbHOE KOHIEHTpPHpOBaHME. [ pymmoBoe
KOHILIEHTpUpoBaHue. KosmdecTBEHHbIE XapaKTEPUCTUKU pa3ZelCHUs] W KOHIEHTPHPOBAHMS:
CTENICHb  W3BJICYCHHS, KOIP(PHULUMEHT KOHICHTPUPOBaHHSA, KOIPPHULUUEHT  pas3jieieHHs.
Kiaccudukarys MeTo10B pa3eneHus i KOHIEHTPHPOBAHUSI.

Metonpl pasfeneHus, OCHOBaHHBIE Ha o0Opa30BaHWM HOBOW (as3pl: OCaXIEHHE, METOIBI
nucnapeHus. MeToasl pa3feneHns, OCHOBAaHHBIE HAa PAa3JIMYMAX B PACHpPEACICHUN BEUIECTB MEXKIY
¢dazamu: coocaxaeHHe, COPOIMOHHBIE METOIBI, IKCTPAKIMOHHBIE METONbl. BriOop Meronma
KOHIICHTPHUPOBAHWMSI M Pa3iciICHUsI.

JlabopaTopHas paboTa «/Icrmonp30BaHNe OCHOBHBIX MPUEMOB OCAK/ICHHS U HCIIAPCHUSD)

JlabopaTopHas paboTa «/crmonp30BaHHE OCHOBHBIX MPUEMOB KCTPAKIIHI))

Tema 2.3 Cnekmpockonuueckue Memoosl aHaaIu3d.

Cooepircanue

CyIIHOCTE CIIEKTPOCKONMYECKUX MeTOHoB aHanu3a. CIeKTpsl MCIYCKaHHsS, IOTJIOIICHUS.
IMpupona ceera. IlponcxoxkneHue crekTpoB. [lepexoasl MexmTy SHEPreTHYECKUMH YpPOBHSIMH
YaCTHIBl W CHEKTPHl €€ IPOIyCKaHusi W morjomeHus. OO01acTH 3JI€KTPOHHBIX BOJH. THIIBI
SHEPreTUYECKNX YPOBHEW W TeEpexoAoB. MHTEHCHBHOCTh CHEKTpasbHbIX JuHUHA. lupuna
cnekrpaipHOod JMHMM.  CTpyKTypa aTOMHBIX W MOJEKYJSIDHBIX CHEKTPOB. OJIEKTPOHHasd,
BpalaTenbHas, konebarenbHas sHeprus. ['paduyeckoe npeacrapieHie CeKTpoB. 3akoH byrepa-
JlambGepra-bepa. OnTuyeckas miaoTHOCTh. [Iponyckanue. MosspHbIA KO3 (GHUIUMESHT MOTIOICHUSL.

AtomHas cnekTpockonus. Kraccudukamust OCHOBHBIX METOAOB AaTOMHOW CIEKTPOCKOITHH:
aTOMHO-IMHCCHOHHBIH, ATOMHO-(ITyOPHUCIIEHTHBIH, aTOMHO-a0COpOIIMOHHBIH,
PEHTI€HO3MHUCCHOHHHBIH, PEHreHO(ITYyOPHUCIIEHTHBIH,  PEHTTeHOa0COPOLMOHHBIH, o%Ke-
JIEKTPOHHBIA MeToabl. [Iporeccsl, exaniue B OCHOBE METOOB, Y3kl MpHOOpoB. IIpuMenenne
ATOMHOH CIEKTPOCKOIMHU.

MonekynsipHas  crektpockomnusi.  Knaccuukaiuss METOJOB: BU3yalbHas KOJIOPUMETPHS,
a/IcOpOIIOHHAs CHEKTPOCKOIIHS, uHppaxpacHas CIEKTPOCKOIHS, MOJICKYJISIpHAs
JIOMEHHCICHIINSA, He(eToMeTpus, TYpOuANMEeTpus, CIEKTPOCKOTHS T (y3HOHHOTO OTPasKEHHS,
OINTHKO-aKyCTUYECKAass CHEKTPOCKOIHMS, TEPMOJHMH30Bas CIIEKTPOCKOMUs. AOCOpOLHOHHAS
cnekrpockonus B YO u Bumumoit obnactsax. OCHOBHON 3aKOH CBETOIOTIIONICHUS U YCIIOBHSI €ro
npuMeHeHus. OnTHYecKas IUIOTHOCTh U ee (usmyeckuii cmbici. KoadduuumeHT mnormomieHus.
3aKOH aJIUTHBHOCTH CBETOINOIJIONICHUS. HTEHCHMBHOCTh mMOTJIOMICHUs. DOTOXMMHUYECKHE




peakuun. Juddepennmanpupii  cnocod  CnekTpopOTOMETPUUECKHX H3MEpeHHH. AHanm3
MHOTOKOMITIOHCHTHBIX CHCTEM.

OcHOBHEBIE y37IBI crieKTpodoToMeTprueckux npudopos. Mcrounnk cBera. MOHOXpOMaTH3aTOPHI.
IMpuemnukn  cera.  KauecrBeHHbld  (oroMeTpuueckuii  aHainm3.  KonndecTBeHHBIH
¢doromerpudeckuii ananus. [IpaBuna padotsl Ha GoTtomeTpe U criekTopodoTtomerpe. IlocTpoenne
rpaxyupoBo4Horo rpaduka. OnTuMasbHbIe YCIOBUS (POTOMETPHUYECKOro orpeaeneHus. [inHa
BOJIHBL. ONTHUYECKass IUIOTHOCTh. TOJIIMHA CBETONOIVIONIAIOIIEro Cciosi. MeTponorndeckue
xapaktepuctukun Metoma. OdopmieHune pe3ynbTaToB (OTOMETPHUECKHX ONpEACICHUH B
J1a00paTOPHOM KypHAJIE.

WNudpakpacHass CIEKTPOCKONMHS ¥ CHEKTPOCKOMNHS KOMOWHAIIMOHHOTO paccesHus. OCHOBBI
MeTOJa, Ka4eCTBEHHBI M KONMW4YecTBeHHBIH aHanmm3. Komebanme momekynr. Cnextper UK u
KOMOWHAIIMOHHOT0 paccesiHusi. Hedenomerpus u typounumerpust. Paccesaue. MyTHOCTB.

Temamuka npaKmuyecKux 3aHAMUIL U 1a00pamopHuix pabom

Jlabopatoprass pabora «OmpemeneHne coIepXaHWA MEOH B  pacTBOpe  BH3YaIbHO-
KOJIOPUMETPHYECKHM METOJOM

Jlabopartopras pabora «Onpenenenne meau (II) B pacTBopax coiel cneKTpopOTOMETPUUIECKIM
METOJIOM»

JlabopaTopHnas paborta «Onpenenenue xenesa (I111) B pacTBopax MeTo10M 100aBOKY

JlabopaTopnas pabota «Onpe/encHre KOHIICHTPAIMK O0IIEero xkeje3a B BoJe (hOTOMETPHUCCKUM
METOJIOM C IPUMEHEHUEM CYJIb()OCATUIMIOBON KHUCIOTHI

JlaGoparopras pabota «Onpenenenne xenesa (111) B pacTBopax MeTOA0M J00ABOKY

J'Ia60paT0pHa${ pa60Ta «Or[pe,ueneHI/Ie KOHIICHTpalun O6III€F0 JKEJIC3a B BOAC (bOTOMeTpI/IquKI/IM
MCTOAOM C IMIPUMEHCHUCM O-(i)eHaHTpOJ'II/IHa))
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Pemenne pacyetHbIX 3a/1a4 10 TeMe «PacueT KOHIEHTpalUK B CIEKTPO()OTOMETPHUECKOM METOJIE
aHaJIM3a METOJJOM MOJISIpHOTO K03 duumeHTay

Pemenne pacuyeTHBIX 3a7a4 M0 TeMe «PacueT KOHIIEHTpAIMK BEIECTBA METOAOM JOOABOKY

Pemenne PaCcUYCTHBIX 3a1a4 IO TEME «Pacuer KOHIOEHTpaU BEIICCTBA METOAOM CPaBHEHHA CO
CcCTaHgapToM»

Pemenue pacueTHbIX 3amad 1m0 TeMe «PacyeT KOHIEHTpAIlMM BEIIECTBA  METOJOM
IPaayHPOBOYHOrO rpadhyuKay

Tema 2.4 Pechpaxmomempusn u nonapumempus

Cooepircanue

[Noka3zarens MpeoMIICHHS B TIOTHOE BHYTPEHHEE OTpaXKEHHE. 3aKOH TPEIOMIICHHS. AITUTHBHOCTD
MOJISIpHBIX pedpakimii. [IpuHimnuaneHas cxema pedpaxromerpa. Ilpubopbl mis onpeneneHus
nokazarens npenomieHus. Iloxroroska npubopa k pabote. [lpumenenne meroma. IIposenenue
u3MepeHus Tokazarens npeiomienus. OnpereneHue (akTopa MOKaszaTelsl MPEeJOMIICHUS.
OmnpeneneHre MaccOBOM JIOJIM caxapo3bl B pacTBOpe. MeETposornueckre XapaKTepUCTHKH MEeTOJa.
OdopmiteHne pe3yIbTaToB pedpakTOMETPHIECKIX OllpeIesieHri. PacueT TeMriepaTypHOil OIpaBKy.
ITonepeunass BoaHa, moJsipu3aTophl. Ilmockononsipu3oBaHHbld Jyd. TloHATHE 00 ONTHYECKH




AKTUBHBIX BCHICCTBAX, BPAHICHHUEC IIOCKOCTH IOJAPU3alIHU. CyH_IHOCTL TMOJIAPUMETPHUICCKOTO
METOJa aHAJIM34a, HpI/I60pBI H 00J1aCTh €r0 IIPUMCHCHUSA

Temamuka npaKmuuecKux 3aHAMUIL U 14060pamopHsIX padom

Jlabopatopnas ~ pabora  «OmpeneneHHe  pacTBOPUMBIX  CYXHX  BEIIECTB B COKe
pehpaKTOMETPUYCCKIM METOTOMY

Jlaboparopras pabora «Omnpenenenne ¢GakTopa TMoKa3aTeNs MPETOMIICHHS PacTBOpa XJIOpHIa
HaTpUs»

Jlabopatopnast  pabora  «OmnpenesneHHe  KOHIEHTpPAaLMM  TJIHMIEpUHA B pacTBOpax
pedpakTOMETpHUECKHM METOIOM»

JlabopatopHast paborta «OmpeneneHne KOHLEHTPAIMKM Caxapo3bl B MPO3pauHbIX CHpPOIax
pehpaKTOMETPHYCCKIM METOIOMY

Jlaboparopras pabora «OmpeneneHue KOHIEHTpAllMd caxapa NpU TIOMOIIHM caxapuMmeTpa
YHHBEPCATBLHOTO»

Tema 2.5 Inekmpoxumuueckue memoovt aHaAIU3A

Cooeporcanue

[IpsiMple U KOCBEHHBIE 3JEKTPOXHUMHUYECKHE METOJbl. JIEKTPOXMMHUYECKasl s4eika U ee
ANEKTPUYCCKUI JKBUBaJCHT. Sueiiku 0e3 KHUIKOCTHOTO COCAUHCHHS UM C KHIKOCTHBIM
coequaenueM. uddy3nonHsiii nmoreHman. MHAMKATOPHBIA 3JIEKTPOX U JICKTPOJ CPaBHCHUS.
XnopcepeOpsTHHBIN 1 KAJIOMEJIbHBIN 3JIEKTPOIBL.

IToTeHmomerpuieckue MeToAbl aHanu3a. MloHoMmeTpusi. DIEKTPOAbI BTOPOTO poAa. DIEKTPOJIbI
nepBoro poja. Merajuimdeckne U MeMOpaHHbIE HMOHOCENCKTHBHBIC 3JIEKTPOIBI. DIEKTPOIHAS
¢ynakums. Kpyrusna.

Koa¢ppuunent cenekruBHoctu. Bpemst orknmka. [Ipubopsl n TexHnka u3mepenuid. [lonroroska
npuOOpoB W BNEKTPoAOB K pabore. [IpsiMas mortenumomerpus. V3mepeHne OKHCIHTENHHO-
BOCCTAHOBUTENbHOTO noTeHIMana. Vszmepenue pH. CrexnsanHbIN 3ekTpon. MoHOCeneKTHBHBIE
anekTpoabl. TBepable  HMOHOCENEKTHUBHBIE ANEKTpoAbl. JKUAKOCTHBIE HOHOCEIEKTHUBHBIE
eKTpoAbl. Metox rpagyupoBouHoro rpaduka. IloteHmpmomerpudeckoe TutpoBaHue. Kpusble
TOTCHIIUOMETPUYCCKOTO TUTPOBAHUS. ABTOMaTHYECKOE TUTPOBAHUC. HpaKTI/I‘IeCKOG IIPUMEHCHUEC
MeTosa. MeTpoNoTHYecKie XapakTepUCTHKH MeTonaa. Benenme kaprTel kammOpoBku pH-merpa.
OdopmireHne pe3yIbTaToB MOTEHIMOMETPHUCCKHUX ONPEICTICHHUMH.

Bonpramnepomerpudeckue METO/IbI aHalu3a. ITocrostHHOTOKOBAS noJsiporpadusi.
[Monsiporpaduueckas sueiika. PryTHO-Kanatommii snextpon. IomsporpamMma u ee xapakTepHbIE
yuactku. [lpenenbHplii u ocrtarounblii TOku. [lapamerpsl mnossiporpaduueckoil  KpHBOIi.
OCHOBHBIE CTaJUH AIIEKTPOJHOTrO Ipolecca. KonudyecTBeHHBIN aHanu3 B mojsiporpaduu: Meron
CTaHAAPTHBIX PAcTBOPOB, METOA TIPagyHpOBOYHOrO rpadyKa, METOJ CTaHAAPTHBIX J00aBOK.
Mertponorudecknue XxapakTepucTuky nossiporpaduio. Bomsrammnepomerpus. Ipsimble, KOCBEHHBIE
U MHBEPCHOHHBIE METOJBl BOJbTaMIlepoMeTpuH. IIpumMensemble 3nekTponsl. OOmacte
MIPUMCEHEHHUS BOJIGTAMIICPOMETPHH.

Kynonomerpuyeckue Merons! aHanu3a. 3akoH Dapanes. [Ipsamas KynoHoMeTpHs. Y cTaHOBKa AT
HNOTECHIUOMETPUYECKOH  KYJOHOMETpUH.  MeTpoJoru4eckue  XapaKTEpUCTUKU  NPSIMOH




KynoHoMeTpuH. ['anpBaHMYeckas npsiMas KyJdoHoMeTpus. [loTeHimoMeTprudeckas KyJIOHOMETPHSL.
Kocsennast kynonomerpust. BonbramiiepHble KpUBbIE KYJTOHOMETPHYECKOTO TUTpOoBaHUSA. Cxema
YCTAQHOBKH [UISl KYJIOHOMETPHYECKOTO THTpoBaHUSA. KyloHOMETpHYEeCKHE METOIBI THTPOBAHHS
TeHEPUPOBAHHBIMU OKUCIIUTENISIMU U BOCCTAHOBUTEILSIMU.

Konnykxromerpuueckuii ananu3. TeopeTHdeckre OCHOBBI METOAA. DIEKTPHUECKasl MPOBOAUMOCTH
pacTBOPOB. Y eNbHas! HJIEKTPUUECKas! IPOBOIMMOCTb. DKBUBAIICHTHAs AMEKTPUUECKAsk IPOBOJUMOCTb.
ONEeKTPOIUT B IOJIE TOKA BBICOKON 4acTOThl. (CXeMa yCTaHOBKHU JUIS ONPEIENICHUs 3JIEKTPHYECKON
IpOBOAUMOCTH. MocTuk VYurcoHa. S4eliku Uil KOHAYKTOMETPUYECKOro TuUTpoBaHus. IIpsimas
KoHIykTOMeTpus.  KoHmykromerpuueckoe — ompeneneHne  (DH3MKO-XUMUYECKHX — CBOMCTB |
XapaKTepUCTHK BemlecTB. KOHIyKTOMETpHYecKoe TUTPOBAaHME. BBICOKOUACTOTHOE THTpPOBAaHHE.
[MpakTHdeckoe MpIMEHEHNE MeTo1a. MeTpOoIornuecKie XapaKTePUCTHKN METO/IA.

Temamuka npaKmuyecKux 3aHAMUIL U 1a00pamopHuix pabom

JlabopaTopHas pabota «I"pagyupoka pH-metpa u onpeneneuue pH AuCTHIIMPOBaHHON BOJIBD)

JlabopatopHass pabora «OmpeneneHne KHUCIOTHOCTH COKa METOAOM TOTEHIHOMETPUYIECKOTO
THTPOBAHHS»

Jlabopatopnast pabora «OmnpeneneHHe  BOJOPACTBOPUMBIX  KHCIOT W INEJNIoYed B
HeTenpoayKTax»

JlabopatopHast pabota «OnpeiesieHHe EKTPONPOBOIHOCTH AUCTHIUTMPOBAHHON M BOIOMPOBOIHON
BOJIBD»

JlaGoparoprast pabora «OrmpeneneHne MacCcOBOH [ONM CBHHIA W KaaMHsA B BOIE METOJAOM
MHBEPCHOHHOW BOJIBTAMIICPOMETPHID

J'Ia60paTopHa;1 pa60Ta «OnpeﬂeneHI/Ie MaccoBOI J0JIM MBIIIbJIKa B BOJAC MCTOJ0M HHBepCHOHHOﬁ
BOJIBTAMIICPOMETPUI»

Tema 2.6 Xpomamozpaghuueckuit ananu3

Cooepircanue

Teoperuueckne OCHOBBI MeTona. AjcopOuums BemiecTBa. [1oHATHE MOMBMKHON U HETOABIIKHON
¢a3pr. KauecTBeHHBII M KOJNWYECTBEHHBIN XpomaTtorpaduueckuii anamms. Kiaccuduxanms
METOZOB XpoMarorpaguu IO arperaTHOMy COCTOSHHIO (a3. Df03HTHAS M BBITECHUTEIbHAS
xpomarorpadus. XpoMaTorpadhUIecKuil MUK U AITOIHOHHBIC XapaKTEPUCTHKU. XpOMaTorpaMma.
Kommgecrsennrie xapakrepucTiku xpomarorpadun. Korcranra pacrnpenenenus Hepacra. Bpems
yaepxuBanus. PazoBoe orHomenue. cmpaBineHHoe Bpemsi ynepxwuBaHusi. Koaddurment
CEJIEKTUBHOCTH. UYHCIO TEOpeTHUYECKHX TapesloK. BbIcoTa, SKBHBaJIE€HTHas TEOPETHUECKON
Tapeke. Kputepuii  pasneneHwus. Onenka  3((EKTHBHOCTH u CEJIEKTUBHOCTHU
XpoMaTorpaduaecKoro paszeneHus. XpomaTorpaduuecKuii UK. KauecTBenHbrii
xpomartorpaduuecknii aHanm3. KommdecTBeHHBIM Xpomartorpaduuecknii aHamms3. Merton
HOPMHPOBOK, METOJI BHEIITHETO CTAHAAPTa, METO BHYTPEHHETO CTaHAaPTA.

lazoBast xpomatorpadus. ['azoxuakoctHas xpomarorpapus. Cxema XpomaTorpapuyeckoit
YCTaHOBKH. XpomaTorpapuyeckue KoJOHKU. IIpumensiemble xunkue (aspl. OCHOBHBIC Y3JIBI
npubopoB  razoBoii  xpomarorpaduu. [azoamcopOumonHas xpomatorpadusi. OcHOBHEIE
aznicopOeHThl. JleTekTopsl Ta3oBOil xpomarorpauu: JETEKTOp IO TEIUIONPOBOJIHOCTH Tasa,
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HWOHHU3AIIMOHHBIC OETCKTOPHI, BHGKTpOHHO-SaXBaTHBIﬁ JACTEKTODP, HHaMeHHO-(bOTOMGTpI/I‘{eCKI/Iﬁ
JETCKTODP, aTOMHO-IMHUCCHOHHBIN JACTCKTOP, MaCC—CHCKTpOMCTpI/I‘IeCKI/Iﬁ JACTCKTOP.

KunkoctHas xpomartorpadus. OOmacte mpuMeHeHHs. Cxema KHUIKOCTHOTO XpomaTtorpada.
JleTexTopsI: muddepeHumanbHpii - pedpakToMeTp, (IIyOpUMETpUYECKU  JIETEKTOp,
KOHJIYKTOMETPHYECKUI JIETEKTOpP, 3JEKTPOXUMHUYECKUI JETEKTOp, MAacC-CHEKTPOMETPUYECKHH
nerekrop. Tumbl  copOentoB. JKuakocTHO-amcopOimoHHas xpomarorpadus. JKumkoctHo-
KHUIKOCTHasE  xpomatorpadus. BeicokoaddexTuBHas  xuakocTHass — xpomartorpadust u
NpUMEHsSeMbIe DIIOdHTHL. JoHOOOMeHHHas Xpomartorpadus. THIBl KaTHOHOOOMEHHHKOB H
AQHHOHOOOMEHHHKOB. JIByXKOJIOHOYHAsT W  ONHOKOJIOHOYHAas HWOHHAas Xpomatorpadus.
XpomarorpaMmbl B HOHOOOMEHHOU Xxpomatorpaduu. loHooOMeHHbIe cMoibl. JIurannooOMeHHast
xpomaTorpadus. DKCKI03HMOHHas xpoMmarorpadus. IlnaHapHas xpomarorpadus: OymaxkHas H
TOHKOCJOMHas xpomaTorpadus. Tunsl miacTuH Juisl miiaHapHOH xpomartorpaduu. [Ipumenenue
IUIAHAPHOM XpoMarorpaduu.

Temamuka npaKmuyecKux 3aHAmMuil u 1a60pamopHvix padom

JlabopatopHass ~ pabora  «OrmpemeiicHHE  XJOPOPTAaHMYECKHUX  MECTUIMIOB  METOAOM

ra30’KUIKOCTHOM Xpomarorpadumy 4
JlabopatopHas paborta «OmpeznencHrue comepKaHUS B PACTBOPE HEHTpaBHBIX COJIEH METOIIoM 3
MOHOOOMEHHOI XpoMarorpadum
Jlabopatopnass pabotra «Pa3mencHue W OOHApy)XEHHUE TaJIOrCHUJOB  TOHKOCIIOWHOM 3
xpomarorpaducin
JlabopaTtopnass pabota «Pazmemenme oxemesa (III) wm wmemm (II) meromom OymakHOMH 4
xpomarorpadum
Camocmosamenvnasn yueonas paboma npu uzyuenuu pazoena 2 25
Ilpomescymounan ammecmayusn 0
Bcezo no MJIK.01.01. Ocnoebl ananumuueckoi Xumuu U Yu3uKo-XxumudecKux Memooos ananusa 221
MJIK.01.02. CoBpemMeHHBbIe MeTObI (h)apMalleBTUYECKOI0 aHAJIN3A
Tema 1 OcHoBHBIE HanpaBiieHHs (papmaneBTHUECKOro aHamu3a. PapMakoeHbIN aHaIH3.
Bgeoenue. Ocnognvle nanpasnenus papmayeemuueckozo | OnepalloHHBINH (NMOCTaAWHHBIN) KOHTPOJIb TPOM3BOCTBA. BuyTpnantedHblii KOHTPOJNb.
ananuza Bruodapmanertnueckne wuccunemoBanms. OcCHOBHas 3amava (hapMareBTHYSCKOTO KOHTPOJIS.
KoHTponb kadecTBa JIGKAPCTBEHHBIX CPENCTB. MeCTO COBpEMEHHBIX METOJOB aHaiu3a B 4
¢dapmaneBTryeckoM aHanuze. Vnentndukanus. [IpoBepka umcrorsl. KonnuecTBeHHbIH aHanu3.
Krnaccudukanms QapmakoneiiHbIX COBpEMEHHBIX METOJIOB aHaiuW3a, Hauboiee 4YacTo
NpUMEHsIoIIUXCsl B (apmaneBTHYeckoM aHaiuze. CTpykrypa oOuiel (apMakonelHON cTaTbhy,
TTOCBSIIICHHON MeToay aHaym3a (00mmas gpapMakomneiHas cTaThs).
Temamuxka ceMUHapCKux 3aHamuil
Ceprudukar aHanusza. Haznauenue. Ctpykrypa. MadopmaTuBHOCTS. 12

MeTtoabl WACHTHU(QHKAIIMN JICKAPCTBCHHBIX BEHICCTB M IPOBEPKU YUCTOTHI (HapMalleBTHUCCKUX
cyOcTaniuii. O0uMe TpeOOBaHUS MPH UCIBITAHUN HA YHCTOTY

OcHOBHBIE TpeOOBaHMSI [TPY aHATIM3E TOTOBBIX JIEKAPCTBEHHBIX (POpM.
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Merto/p! HIACHTH(UKAIMHU MTOJUIMHHOCTH (PapMalleBTHYECKOTO ChIPhS

TecT «pacTBOpeHHE»

Bo3MokHBIE OIITHOKH IIpU IPOBESACHNUN (bapMaueBTqucxoro aHaJIn3a

Tema 2

Ilpumenenue CHEKMPOCKONUYECKUX
INEMEHMHO20 u MONEKYAAPHO20
dapmaueemuueckom ananusze

Memooos

ananusza

6

Mertoab! 31eMeHTHOTO aHaiu3a. CIeKTpOCKONUYECKHe METOMABI 3JIEMEHTHOTO aHaiu3a. ATOMHO-
SMHUCCHOHHBIA M aTOMHO-a0COPOLMOHHBIA aHanu3. Macc-CIeKTPOMETPHYUCCKUI AIIEMEHTHBIN
aHanmm3 (Macc-CIeKTPOMETPHsT ¢ HWHIYKTHBHO CBA3aHHOW IuTa3Moil). TeopeTwdyeckre OCHOBBHI
MeTo10B. CoBpeMeHHOe MPUOOPHOE OOecTieueHue PAaCCMOTPEHHBIX METOIO0B. MeTpoJioTHIecKre
XapaKTepUCTUKH MeTOHOB. COBpEMEHHBIC JOCTHKCHHS METOIOB aTOMHOTO aHanm3a. [IpumeHeHne
METOZOB B (hapMarieBTHdeckoM aHanmu3e. OmpenencHHe TSDKEIBIX METAIOB WM IpUMecei
HEOPTaHUYCCKOW IPUPOMEIL.

CHeKTpOMETPUYECKUE METOAbl MOJEKYJIspHOro asainu3a. CHEKTPOCKONMUS B BUAMUMOH U
ynbTpadUOIETOBOM 00JacTsIX: aOCOPOIMOHHAS W OMHCCHOHHAS MOJICKYJISIPHAS CIEKTPOCKOIIHS
(kmaccuduranms). IMonsatue xpomodopHoit cuctembl. [loroieHHe apOMaTHYECKUX H
reTepoapoOMaTHIeCKUX COCTUHCHUH, BIUSHHE 3aMECTHUTENIeH, KOHACHCHPOBAHHBIX  sIIEp.
HccnenoBanne OpraHMYECKHX COCAMHEHUH € TIOMOINBIO Y dD-CIEKTPOCKONUN AHATUTHYECKAS
nHpopManus, moirydaemas U3 crekTpoB Y d/Buammoro amama3zona. CoBpeMeHHOE MPUOOpHOE
obecrieueHrEe pPacCMOTPEHHBIX MeTomoB. OONacTe pemaeMbIX 3agad B (hapMareBTHYSCKOM
aHajuse.

®dnyopeclieHTHast CIEKTPOCKONHSL. THITBI (hIyOpeCceHTHBIX COeIMHEHHI U KIIaCChl OPraHUYeCKUX
moMuHOGOpOB. DiryopecieHITNI U KOHKypupyomue nporecchl. uarpamma S610HcKkoro. biiok-
cxema crnektpoduyopumerpa. CtokcoB caur. KBaHTOBBIA BBIXOA (uiyopeciieHnd. DaKkTopsl,
Bimsome Ha (ayopecueHmmio. OOjacTh TpUMEHEHHWs MeTona B (apMaIeBTHYSCKOM U
OuonorndeckoM aHanmze. CoppeMeHHOe MPHOOpHOE 00ecIeueHrue METOA.

WudpaxpacHas ¥ poMaHOBCKasl CIIEKTPOCKONUS. YCIOBUSI XapaKTEPUCTHYHOCTH 4YacTOT. THIBI
KoJIeOaHWH M MHTEHCHUBHOCTH IOJIOC TTOTJIONICHUS. 3aBHCHMOCTh 4acTOTHI KOJEOAHUsSI OT MAacChl
aToMOB M KpaTHocTd cBsizu. OcHoBHble oOnacti VK cnekTpa. MneHTHdUKanus opraHn4ecKux
coenuHenuit merogoM. MK-crmextpockornmu. CoBpeMeHHOe NpUOOpHOE OOecreyeHne MeToJa.
Cnextpometpuss B MK-o6mactu. UK-criekrpomerpust B OnmmxHeidt MK-o6mactu. PomanoBckast
CHEKTPOMETpUsT ACHEKThl MNPAKTHYECKOTO MPUMEHEHHS METOJOB B aHaM3e M Hay4YHbBIX
nccieaoBanmsX. [IpuMenenne Meroaa B apMaleBTHIECKOM aHAJIN3E.

CrekTpockonusi  simepHOTO  MarHUTHOro pezoHanca (SIMP). Cymmuocte wmetoma SMP,
BO3MOXXHOCTH, OCOOCHHOCTH, orpaHuyeHus. CHMH sipa, OpHEHTaUus SJAEPHOIO CHHHA B
MarHUTHOM Tojie. YCJIOBHE pPE30HaHCa M ero JKCIIepUMeHTalbHOoe OoOHapykeHue. KoHcranra
9KPAHUPOBAHUS, aOCOMIOTHBIA M OTHOCHTENBHBIM XUMHUYCCKUM CIBUTH. DTAJOHBI, pa3BepTKa IO
MOJII0 W TO 4dYactoTe. MynbTUIUIETHOCTh curHamoB SIMP. KoHCTaHTBI CHUH-CIIMHOBOTO
B3anmoneiicteus (KCCB). fAnmepnsnii sddext Oepxaysepa. CrmocoOBl yNpoOIIEHUS CHEKTPOB,
JIBOMHOW pe30HAHC, MOJaBIeHNE CIUH-CIIMHOBOTO B3amMozeicTBus. [IpubopHas 6aza merona u
IIPUMEPBI HCIIOJIB30BAHMS B (hapMaLleBTHIECKOM aHAJIN3E.
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Temamuxa CeEMUHAPCKUX 3aHaAmull
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Pemienne 3amad mo Teme <<HpI/IMeHeHI/IG CIICKTPOCKOIIUYCCKUX METOAOB DJJIEMCHTHOI'O H
MOJICKYJIIPHOI'O aHaJIn3a B (bapMaI.[CBTI/I‘ICCKOM dHaJIn3¢C»

MCTO,I[LI aTOMHOI CIICKTPOMCTPHUH. ATOMHO->MHCCHOHHBIA U aTOMHO-a,E[COp6LIHOHHBII>'I MCTOOBI
aHaJin3a Ui OIpeACICHUA HpHMeCCﬁ B CMCCAX OpPTraHUYCCKHX BCIICCTB. HpaKTI/I‘IeCKI/Ie ACIICKTHI.

MeTO[[LI MOJ'IeKyJ'IprHOﬁ CIICKTPOMETpPHUHU. HpaKTI/I‘{eCKI/Ie ACIEKTbl MNPUMCHCHUA MCETOHOB IJIA
dHaJIM3a OPraHNYCCKHUX BCUICCTB.

Crnektpockoruss SIMP # BO3MOXHOCTM MeETOJa B aHAaJH3€ OPTaHHYECKUX COCAWHCHHH.
ITpumenenne omHomepHoi SIMP-criekTpockonuy At HACHTU(PHUKAIIMHA OPTraHMYECKUX MOJIEKYT B
WHIMBUIYAJIBHOM BUJIE U B CMECSX.

12

Tema 3
Penmezenoseckue memoost ananusa 6 papmayesmuueckom
ananuze

PentreHoBckMe  MeTOAbI  aHanu3a. PeHTreHOBCKash — (IyOpECIEHTHAs  CIIEKTPOMETPHSL.
PentrenoBckast mopoiikoBasi audpakroMeTpus. TeopeTHYecKue OCHOBBI METOAOB. [IpubopHoe
obecneuerne Meroaa. O0acTh NprMeHeH s B (hapMaIleBTHYCCKOM aHaJIM3E.

Temamuka cemunapcKux X 3aHAmMuil

Pemenne 3aaa4 1o TCMC «PenTrenoBckue METOAbI aHAJIM3a B (bapMaI_[eBTI/I‘ICCKOM AHAJINU3C)).

Tema 4
Macc-cnekmpomempus 6 hapmayesmuyeckom ananusze

AHanmuTHYecKass Macc-CHEKTPOMETpHSI. Bbnok-cxema Macc-criektpoMeTpa. OcobGeHHOCTH
perucrpanuu Macc-ciekTpoB. OOpa3oBaHHE MOJIEKYJSIPHOTO HOHa M €ro (QparMeHTauus.
OCHOBHBIE 3aKOHOMEPHOCTH ()parMeHTallMd OPraHWYeCKHX MOJIeKYJl. AHamnu3 o0yacTtu
MOJIEKYJIIPHOTO MOHA. MeTo/bl MOHU3AIMU: 3JIEKTPOHHAS MOHM3ALUA, XMMUYECKas HOHHU3AINs,
MaTpuyHas Jla3epHas JecOpOLMOHHAs HMOHM3alMsi. Macc-CleKTphl BBICOKOTO pa3pelieHHUsI.
Omnpenenenne 3IEMEHTHOTO COCTaBa. 3ajayd, pelIaeMbleé C  HCIOIb30BAaHMEM  Macc-
CHEKTPOMETPUYECKHX JAaTYNKOB B THOPHUIHBIX METOAax aHaim3a. Mecto Meroga B
¢apmaneBTHYecKoM aHasm3e. CoBpeMeHHOe IpudopHOe oOecrieueHne METOAa.

Temamuxa CEMUHAPCKUX X 3anamuil

Macc-cniekrpometpusi. OOpa3oBaHHEe MOJICKYJISIPHOIO HOHA ¥ ero ¢parMeHTanus. OparMeHTanus
OCHOBHBIX KJIACCOB OPTaHMYCCKHUX COCTMHCHHUM.

Pemenne 3ama4 o Teme «PacimmdpoBka Macc-CIIEKTPOB OPTaHHMYECKUX COSTMHCHUN.

Tema 5 Xpomamozpagpuueckue Memoowt 6
dapmayeemuueckom ananusze

Ananmutideckass xpomarorpadus. Kiaccupukamus —aHAIATHYECKHX — XPOMAaTOrpapUIecKuX
METOJIOB. 3aKOH pacmpenencHusi B xpomarorpa¢uu. OCHOBHBIC TOHSATHS XpOMarorpaduy.
XpomarorpaMMa W ee mapamerpbl. [IpuHIMI pemeHus 3agad KOJIMYECTBEHHOTO aHaln3a MU
uneHTuukarmu. IHHEKTUBHOCT U CEJICKTUBHOCTh XpoMaTorpaduieckoro paszaeneHus. OOmas
TEOpusi  Xpomarorpaguu. lazoBas xpomarorpapmst (I'X). bBrok-cxema ycTaHOBKH
ra30KHIKOCTHOW Xpomatorpaduu. Xpomartorpapuueckue kojgoHkd mis ['X. ®aser g ['X.
Ocobennoctu mnpobootdopa B I'X. Ilpunnumnsr gerekrupoBanus B ['X. OObekThl aHanuza M
obmactu npumenenus [' X B ¢papmaneBTudeckom ananmse. [IpruMeps! pereHuns 3aqad aHammu3a s
I'X. BeicokoaddextnuBHas xuakoctHas xpomatorpadpus (BOXX). Ocobennoctn metoma BOXX.
brnok-cxema ycranoBkn BOXX. Knaccuduxamus meronoB BOXKX mo mexanusmy paszeneHus.
Paspemenne mukoB B BOXKX wu ¢axropel, Ha Hero Bimmsiomue. HopmanbHo-¢a3oBas u
oOpameno-pazosas BOXKX. CopOeHTBI W 3IIOCHTHL J[eTEKTOPHI, HCIOJb3yeMbIe B METOJIC.
Oo6nactu nmpumenennss BOXKX. TloHaTHe M mpoynx BUAAX XPOMATOrpadhHMueCKOro aHaJIn3a:
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MOHHAs, TeIBIIPOHUKAIONIASA, IIOCKOCTHAS (TOHKOCIOHHAs M OyMakHas) MX HCIOJb30BaHUE B
¢dapmaneBTHYeckoM aHanmu3e. 3amaun BOXKX B ¢apmaneBTuueckoMm anammse. KonmdecTBeHHBIN
aHaJIN3, ONPE/ICIICHHS IPIMECHOTO COCTAaBa.

ABTOMATHYECKUI AMUHOKHMCIOTHBIN aHaNN3. ABTOMaTHUECKHUH YIEMEHTHBIN aHAIIH3.

Temamuxa CeEMUHAPCKUX X 3auamuil

MeTopl KOJMYECTBEHHOTO OIpPE/CICHUS] B KOJOHOYHOW Xpomarorpaduu: MeToa abCOMIOTHOU
KaJTHOPOBKH, METO/ BHYTPEHHETO CTaHIapTa, METOJ HOPMHUPOBKH. IIpueMsl, mpuMeHseMble s
WICHTU(PHUKAINY BEIIECTB B KOJIOHOYHOH XpoMaTorpadui.

l'azoBas xpomarorpadusi: cnocoOBl IeTeKTHpOBaHUS curHayia B ['X. ACIEKTHI NMPaKTHYECKOTO
npumenenns I'X st pemienust 3a1a4 B o0s1actu papMarieBTHUECKOr0 aHaJIH3a.

BOXX. 3aBucuMOCTh yAepXKHMBaHUS OT COCTAaBa JMIOCHTA. PEXUMBI MIOMPOBaHUS. ACHEKThI
npaktrdeckoro mnpumeHeHuss BOXKX s permeHus mnpakTHUECKHX 3afad aHalIM3a CMeced
OPraHHUYECKUX BEIIECTB B 00J1aCTH (papMalileBTHUECKOr0 aHAIH3A.

Pemenne 3amad mo teme «Xpomarorpaduyeckue METOABl aHalu3a B B (papMareBTUYECKOM
aHaIIH3e».
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Tema 6. Dnexkmpoxumuueckue memoowl
dapmayesmuueckom ananuse.

ananiuza e

DJEeKTpOXMMHUYECKME  METOJbl  aHalu3a  opraHudyeckux  BemectB.  Kiaccudukarms
JNEKTPOXUMUYECKAX METOAOB aHalW3a IO THUIy OJJIEKTPOAHOM peakluy, MNpOTEKarolleld Ha
MEKTPOAAX: KOHIYKTOMETPHS, IOTCHIHMOMETPHUSA, KYyJIOHOMETPHs, BOJbTAMIIEPOMETPHS,
KanWJULIpHBIA dnekTpodope3. Cxema MOTEHIIMOMETPUYECKOT0 METoja aHajinu3a. JJIEKTPOIbl B
noteHuuomerpun. [Ipsmas moTeHHIMOMETpHA W TOTEHIMOMETPHYECKOE TUTPOBAaHHE B
¢dapmaneBTHYeCKOM aHanu3e. KoHIykToMeTpusi mpsMas M THTPOBaHHE. DJEKTPOIbl U CXeMa
n3MepeHus. llpuMepsl TpuMeHeHHs B (apMameBTHYeCKOM aHanmse. KynoHomerpust u
BOJIbTAMIIEPOMETPHS. DIEKTPOXUMUIECKHE aBTOMATHIECKHE TUTpaTopsl. OnpeneneHne BOAbl Mo
Oumepy W Apyrue TpPHMEphl HCIOAB30BaHMS MeToga B (hapMaleBTHYECKOM —aHAJIM3e.
Kanmmisipaslil a1ekTpodopes Kak COBpeMEHHBIH MeToa (apMarieBTHIecKoro ananusa. [IpuHonn
paszenenus yacTul B Kanuuisipe. Tepmunonorus merona. KanuuisipHblil 30HHBIH 3eKTpodopes.
[Tpumeps! ncnonb30BaHusl B (hapMalleBTUYECKOM aHaJIN3e.
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Temamuka ceMunapckux 3aHAmuil

[loTeHuMOMETpUYECKUH METOJ aHanu3a. YCTPOMCTBO CTEKJISIHHOIO 3jekTpoaa. pH-merpus u
MOTEHIINOMETPUYECKOoe  THTpoBaHHe. Vcnomb3oBanme B (hapMaleBTHYECKOM — aHAJIH3E.
Onpenenenne pH pacTBOpOB.

KonnyktomeTrpuueckoe TuTpoBaHHe. IlpakTHueckoe NpuUMEHEHHE MeToAa (TUTpOBaHHE
OpraHMYeCKUX BEIeCcTB M MX cMecei). Mcronp3oBanue B (hapManeBTHYECKOM aHaJIH3e.

BonprammepomeTpust kak Gapmaxoreitapiii Meton. [IpuHINIT KaueCTBEHHOTO W KOJIHYECTBEHHOTO
omnpeneneHus. [IpuMepsl MPakTHUECKOTO NPHMEHEHUs I aHalu3a OOBEKTOB OPTraHWYIECKON
IIPUPOJIBI M MX cMeceid. Mcnosb30Banue B (papMalieBTHUIECKOM aHaM3e.

Kynonomerpus. Onpenencaue Boasl o Ouiepy ¢ aMIepoMETPHISCKON W KyJIOHOMETPHUYECKON
WHIAKAIHEH.

Kanuuisipustit  anextpodopes.  Teopernmueckue ocHOBBI Merona. [lpuMeHenue Meroja B
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(hapMaIeBTHYCCKOM aHAJIM3E.

Pemenne 3aJa4 110 TEMC ((3JI€KTp0XI/IMI/I‘IeCKI/I€ MCTO/bI aHaJI3a B (I)apMaLIGBTI/I‘ICCKOM AHAJIU3C)

Tema 7. @apmakoneiinvie Mmemoovl OnpeodeneHus
Qusuueckux u uzukoxuMuULeCKUX C601UCME geujecme

OcmomorsipHocTh. PactBopumocts. Ilpo3paunHocts M cremeHb MyTHOCTH. CTENeHb OKpacKu
xuaKocTed. Temmneparypa ruiaBieHHs. M 3aTBepleBaHus. TeMreparypHble Tpeielbl IeperoHKy 1
Touka kunenust. [lotHocTb. Bsiskocts. [Tonsrus. [Ipubopuas 6a3a. MeToanyeckue OCHOBBI.
Merton mazepHOi gudpakiiud. [IpuMEHEHHs IS ONpPEACIICHHS pPa3MEpOB  YacTHIl B
(dapmaneBTryeckom ananuze. O0opymoBaHueE.

Pedpaxromerpus. [omspumerpus. O6opynoBanme. O61acTe IpUMEHEHHS B (hapMareBTHYECKOM

aHam3e. 6

Onektpodopes u amekrpodopes B mommakpuiaamugHoM Tene. OOopymoanme. OOnacth

MIPUMEHEHUS B (hapMaIleBTUICCKOM aHAIH3E.

Tepmuueckuii ananus. TepmorpaBumetpus. uddepeHnnanbias CKaHUPYIOMAs KaTOPUMETPHSL.

Tepmomukpockonus. Obopynopanue. O0IACTh TPUMEHEHUS B (hapMaIIeBTUYCCKOM aHAJIH3E.

OHTI/I‘ICCKaﬂ MUKPOCKOIIHA.

Temamuka cemuHapcKux 3auamuil

Ou3nuecKkne CBOWCTBa, WCIONB3YEMbIC IS YCTAHOBICHUS IIOJJIMHHOCTH JICKApCTBEHHBIX

BCIIIECTB

Dranbl YCTAaHOBJICHUS MMOIJIMHHOCTH JICKAPCTBECHHBIX BEIICCTB 5

Pemienne 3amauy mno Teme «®DapmakomeHHBIE METOABI  OMpENCHcHHUS (PU3MUYSCKUX U

(U3NKOXUMHUECKUX CBOWCTB BELIECTBY.
Tema 8. buodapmanestruecknii ananu3. 3amauu. OcoOble TpeOOBaHWA, TNPEABABIAEMbIE K METOJaM
Cospemennvie Memoovl buoapmayeemuyeckozo ananuza | anamza. O030p TPUMEHIEMBIX METOIOB. VCIONB30BaHUS COBPEMEHHBIX METOAOB aHAN3a B 8

OnodapMaIeBTHIECKOM aHaJIH3E.

Temamuxka ceMUHApPCKUX 3aHAMUI

Mertop1, HCTIONB3YIOMIMECS B OMO(hapMaleBTHIECKOM aHaJIuU3e.

Huckyccus B popmaTe «KpyTaoro crosay mo teme «lIpuMeHeHne COBpeMEHHBIX METOIOB aHAIH3a 9

B OModapMaIieBTHIeCKOM aHaIH3ey.

Camocmosamenvnas paboma 32
IIpoMeskyTOYHasI aTTeCTALIUS 12
Bcezo no MJIK.01.02. Cospemennvie memoosl hapmayesmuieckozo aHanusa 197
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3. YCJIOBUA PEAJIM3ALIIMU TPOPECCHOHAJIBHOI'O MOAYJIA

3.1. TpeOoBaHHMs1 K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecrneqdeHHI0

Peanuzanus nmporpammbl IpoeCCUOHATBLHOIO MOy TpeOyeT HaIMUUs ayAUTOPHH JUIs

TEOPETUYECKUX 3aHATUH M CaMOCTOSITENBHON paboThl; JabopaTopuy aHAIUTUYECKOW XMMHH,
OCHAIIEHHONW HEOOXOAMMBIM 000pYyIOBaHMEM, MAacTepPCKOM it OOCITy)KMBaHUS, HACTPOUKU U
KaJTMOPOBKU aHAIIUTUYECKOTO 000PYIOBAHMUSL.

Ob6opynoBanue y4eOHOro KabWHeTa: yuyeOHbIe CTOJIbI, CTYJIbS, JOCKA; HOYTOYK, IPUHTEP

U NpPOrpaMMHBIE CPEICTBA; NPOEKTOp, 3KkpaH. Jloctyn B MHTepHer, k OBC, 31meKTpOHHBIM
00pa3zoBaTeNbHBIM M HH(POPMAIIMOHHBIM pecypcam.

O6opyaoBanue J1a0OpaTopuu U pabodnx MECT JTabopaTopuu:

[ITaTuBRl XUMHUYECKHE, XUMHUECKasl Mocyna — nunetku Mopa (Bmectumocts 5; 10, 25
M), NUNeTKu MepHble (00beM 5; 10 mut), OropeTkn (00beM 25 M), KOJOBI MEpHBIE
(Bmectumocts 50,0; 100,0 mur), konbb1 Dpnermeiiepa (oobem 100 , 250, 500, 750, 1000
M), C JUIS XpaHeHus: pacTBopoB (00weM 0,5; 1 m). ObopynoBanue: AKBaJIUCTUILIATOP
AD-23, pH-merp-mummuBoasT™MeTp pH-420, bans necounas nmadoparopras bII-1, Beckr
nabopatopusie BJITD 510C, Becwsr ananutnueckue AND HR-100, BubpoBuckosumerp
SV-100, Honomep M-510, Kombonarpesatenp KH-250, IIporpammHo-anmapaTHbIi
KOMIUIEKC Ha 0a3e ra3oBoro xpomrorpada «XpomaTdk-KpucTamm, Memanka
naboparopHas BepxHenpuBojHas Stegler HS ¢ momorpeBom, Memranka maraHuTHas 0e3
nonorpeBa Purm-01, Memanka marautHas Tarnep MM-135, Mukposecst BJI-120M,
Muxkpockon — OuOJOTHYECKHl ~ MOHOKYNApHBIH ~ MukpoBua,  CnoextpodoTomerp
omHomydeBoit C®-104, Cnekrpodoromerp oxnomyueBoir C®D-102, Twutparop
noTeHImoMeTpuueckuii  apromarnueckuii  ATII-02, dotomerp (OTOINCKTPUICCKUI
K®K-3-01, Xpomarorpad >xuakoctHbiii «Craiiep-M».

Mactepckass s OOCIyXMBaHHS, HACTPOWKM M  KaJIMOPOBKH aHAJIUTHYECKOIO
000pyI0BaHUS:

Crekrpodoromerp CD-26.

dortokonopumerpel KOK-2.

®dotokonopumeTpsl DIK-56.

Turpatop JIMP-69.

@nyopumetpsl OD-3M.

pH-meTp «AxBunon» pH-410.

pH-meTps1 pH-121.

pH-metprer « SHOTT» CG 825.

pH-metp pH-340.

HNonomepsr pX-150 MU.

Konaykromerp «AHnoH-4120».

Konaykromerpsr «cHANNA» HI 8734.

Ncrounnku nmoctossHHOTO TOKa B5-49.

Bempssmurens BCA 1115-K.

TutpaTop BeicOKOYacTOTHBIN TB-6J11.

Xpomatorpad razossiit «Kpucramn Jlroke 4000 M».

Onyopumetp «xcnept-003»

Crunockon CJI-15AkBanuctmisitop CP-2000

pH-meTp «Mapk-901»

Pentreno-guyopecuenTsslii ciektpomerp EDX-6000

Hacocsl nepucranbTuyeckue

Kynonomerpuueckuii komiiekc pH-nonomep «xcnept-003»

AxBaauctuuisitop AD-23
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Ne i/t

pH-meTp-mmnmuBonbT™MeTp pH-420

bans necounas nadboparopnas bII-1

Beco1 naboparopusie BJITO 510C

Becsr ananutnueckne AND HR-100

Bubposuckozumerp SV-100

HNonomep U-510

Kon6onarpesarens KH-250

Memanka nabopatopHast BepxHenpusoHas Stegler HS ¢ mogorpesom
Memankaa marauTHas 6e3 noxorpesa Putm-01

Memanka marautHas Tarnep MM-135

Muxkposecs! BJI-120M

Muxkpockor 61oI0rH4eckiii MOHOKYJIISIpHBIN MukpoBuj
Crnekrpodoromerp ogHomyueBoit CD-104
Crnektpodoromerp ogHomyueBoit CD-102

TurpaTtop noreHimomerpuueckuii apromarnueckuit ATII-02
®ortomerp porosnekrpuuecknit KOK-3-01

HammeHoBaHMEe IpOrpaMMHOTO TIPOTYKTa
PexBu3UTHI TOrOBOpa MOCTAaBKU
KonuyecTBo nuieH3uit

CpoK OKOHYaHUS TEHCTBUS JTUIICH3UH

1

OC WINDOWS

KonTtpakt Ne 62-642A/2013 ot 02.12.2013
HEOTrpaHUYCHHO

6eccpodHo

2

[Maker opucusix nporpamm Microsoft Office
B cocrasge:

Word
Excel

Power Point
Outlook
OneNote
Access
Publisher
InfoPath

Konrpakt Ne 28-353A/2020 ot 26.05.2020
HEOTPaHUICHHO

12 mecsieB

(exerosHOE TPOJICHNE MTOIIHMCKH € TIPAaBOM Iepexo/ia Ha OOHOBJIEHHYIO BEPCHIO MTPOTYKTa)

3.2. UudopmanuonHoe odecrieyeHmne
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NudopmanmonHoe oOecrieueHne OOy4YEHHUS COJIEPKUT TepeyeHb pPEKOMEHIYEeMBIX
yueOHBIX M3aHUH OCHOBHOM U JIOMOJHUTEIIbHON JIUTEPATYPHI.

OcHoBHasi IMTEepaTypa
1. AnexkcanmpoBa, 3. A. AHamuTthueckas xumusi B 2 kHurax. Kuwmra 1. Xumudaeckue
METOJIbI aHANMM3a : YYeOHUK ¢ TMPAKTUKyM [UIsI CpeIHero mpogecCHOHATBHOTO

oOpazoBanmsi /| 3. A. Anekcanaposa, H.I'. lNaiinykoBa. — 3-¢ w371., uchnp. w J0M. —
MockBa :  UzmarensctBo  FOpaiit, 2023. — 533 c.—  (IIpodeccuonanbuoe
obOpazoBanme). —  ISBN 978-5-534-10489-9. —  Tekct : dSIeKTpOHHBIA //

OobpazoBarenbHas maatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511621.
2. AnexcanapoBa, J.A. AmnHamuTuyeckas xuMus B 2 kHurax. Kuaura 2. @usuko-

XMMHUYECKHEe  METOJAbl  aHaiu3a: Y4eOHMK M TOPAKTUKyM Ui CPEIHEro
npodeccuonansHoro oobpazosanus / 3. A. Anekcanapona, H. I'. T'aiinykoBa. — 3-e u3n.,
ucnp. u  pon.—  MockBa:  MszgarensctBo  IOpaiir, 2023. — 344 c. —
(ITpodpeccuonanbuoe  obpazoBanue). — ISBN 978-5-534-10946-7. —  Tekcr

anekTpoHHBI  //  OOpasoBarenbHas mnatdopma  IOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/511620.
3. bopucos, A. H. Ananutndeckas xumus. PacueTsl B KOTUUECTBEHHOM aHAIN3E | YUEOHUK
U TpaKTUKyM JJs cpeaHero mnpodeccuonansHoro oopaszoBanusi/ A. H. bopucos,

N. 1O. Tuxomuposa. — 3-e¢ u3a., ucnp. U gon. — Mocksa : U3garensctBo HOpaiir,
2023. — 146 c¢. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-13828-3. —
Texcr : snekrponnslii // OOpa3zoBatenbHas muiatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/513280.

JdomosiHuTeIbHAS JIUTEPATypa
1. KonomneBa, E.B. @apmakosnorus: yuyeOHHK W TPAKTUKyM IS CPEIHEro

npodeccuoHaibHOro oOpazoanus / E. B. Konomnesa. — 2-¢ w3za., uchnp. um jaom. —
MockBa :  UzmarensctBo  FOpaiit, 2023. — 433 c.—  (IIpodeccuonanbuoe
obOpaszoBanme). —  ISBN 978-5-534-12313-5. —  Tekct : dSIeKTpOHHBIA  //

O6pazoBarenbHas mnatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511758.

2. Huxwtmna, H.I. AnanuTtudeckas XuMHUS : YYEOHHK W TIPAKTUKYM JIsi CPEIHETO
npodeccuonansHoro odpazosanusi / H. I'. Hukutuna, A.T. bopucos, T. U. XaxanuHa ;
mox penakmuedn H. I'. Hukutunoit. — 4-¢ w3x., mepepab. u  gom. — Mocksa :
WznatensctBo IOpaiit, 2023. — 394 c.— (IIpodeccuonanpHoe o00Opa3oBaHue). —
ISBN 978-5-534-01463-1. — Tekcr : anektponHblii / OOpa3oBarenpHas maTdopma
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/511555.

3. TloaxopeitoB, A.JI. Amnamutuueckas xXumus. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHOE
TUTpOBaHUE : ydyeOHOe Mocobue s cpeaHero mnpodeccuoHanbHOro o0Opa3oBaHus /
A. JI. Ilogxopsrtos, JI. K. Heynauuna, C. A. llltun. — Mocksa : U3gaTensctBo FOpaiit,
2022. — 60 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-00111-2. —
Texct : snextponssii // OOpazoBarenbHas maatdopma IOpaiit [caitir]. — URL:
https://urait.ru/bcode/492319.

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
HNPOPECCHUOHAJIBHOI'O MOAYJIA

KoHTpons W  OIlEHKa  pe3yslbTaTOB  OCBOEGHUS  NPO(ECCHOHAIBHOTO  MOIYJIS
OCYIIECTBIISIETCS IPENOAABATEIEM B IPOLECCE MPOBEACHUS YCTHOIO M IMCBMEHHOIO OIPOCa,
TECTUPOBAHUS, IEMOHCTPAIIUM YMEHUN M HABBIKOB IPU BBINOJHEHHM MPAKTHYECKUX padoT, a
TaKe BBITOJIHEHUS 00YYalOIUMUCS WHANBUIYATbHBIX 3aJaHUN U CUTYAI[HOHHBIX 33/1a4.
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Pe3ynbraTel 0O0y4eHHs pPAacKpBIBAIOTCS 4Yepe3 YCBOCHHbIE 3HAHUS U NpUOOpeTeHHbIE
YMEHHS ¥ HaBBIKU, HalpaBJIeHHbIE HA (OPMUPOBAHUE KOMIIETEHIIUH.

Koa n HaumenoBanue Kpurepun onenku ®opMBbI M METOAbI KOHTPOJIS U
npogecCHOHAIBHBIX H 00IINX OLICHKH Pe3y/IbTaTOB 00y4YeHHUSs
KOMIIeTeHIUI, GopMHPYEeMBIX B
paMKax MOayJIs
IIK 1.1. OueHuBath COOTBETCTBHE | YMEET OIEHHBATH COOTBETCTBHE | YCTHBI ompoc. KoHTponpHas
METOAMKM  3a/JadyaM aHaju3a 10 | METOAMKM 3ajadaM aHaiuu3a 1o | paborta. DK3aMeH
JMana3oHy H3MEpsieMbIX 3HAY€HHH W | IUara3oHy M3MepseMbIX 3HauYCHUH

TOYHOCTH. U TOYHOCTH.

[IK 1.2 BeiOupare ontuManbHble | YMeeT BbIOMpaTh ONTHMalbHble | YCTHBI onpoc. KoHTponbHas
METO/Ibl aHAJIM3A. METO/Ibl aHAJIH3A. pabora. Dk3amMeH

IIK 1.3 TloaroraBnuBaTth peareHThI, | YMeET MOATOTaBIMBATh PEareHThl, | YCTHBIH ompoc. KoHTpombHas
MaTepHabl " pacTBOpHI, | MaTepHAaJIbI u pacTBophI, | pabora. DK3aMeH

HEOOXOAMMBIC [UISl aHAJIN3A. HEOOXOAMMBIC [UISl aHAIN3a

[IK 1.4 Paborate ¢ XUMHYSCKUMH | YMeeT paboTaTb C XMUMHUYECKHMH | YCTHBIH ompoc. KoHTponpHas
BelleCTBaMM M 00OpyJOBaHMEM C | BELIECTBAMH M 00OpylIOBaHHEM C | paboTa. DK3aMeH

COOJIIO/ICHHEM OTpAClIeBBIX HOPM M | COOJIIOIGHHEM OTPacieBbIX HOPM
9KOJIOTHYECKOI1 6€e3011aCHOCTH.

4.1. OneHo4HbIe MATEPHAJIBI IJIs1 IPOBEJCHHUA TEKYIeH KOHTPOJIS yCIIeBaeMOCTH
M/IK.01.01 OcHoBBI aHAIMTHYECKON XMMHUHU U PU3NKO-XMMHYECKHX METO0B AHAIH3A
Pa3zgen 1. XumMunueckue MeToAbI AaHAJIN3A

Bonpoch! 11 npoBeieHUsl TeKyllero KOHTPOJisi B (popMe YCTHOIO ONpoca NpH 3aliuTe
J1adopaTOpPHBIX PadoT.

1. Ananutuyeckuit cursai. Yro siBisieTcs aHAIUTUYECKUM CUTHAJIOM B KaUECTBEHHOM aHaln3e?
2. AnanuTtnueckass xumuueckas peakuus. Ilepeunciaure TpeOoBaHMs, KOTOPBIM JOJDKHA
YAOBJIETBOPATh AHATUTHUECKAss XUMHUYECKasl peaKlMs, UCIOIb3yeMasi B KaUECTBEHHOM aHAJIU3e.
Kakue ycioBuss HeoOXoauMO coOONIOJaTh HPHU BBHIMOJHEHHMM AHATUTHUECKUX XHMUYECKHX
peaknmii? Ha3zoBuTe MpU3HAKK aHATUTUYECKUX peakiuii. AHamutinaeckuil ¢ dekr. [IpuBeanre
KOHKpETHBbIE IpUMephl. Hanumunre ypaBHEHUS aHATUTUYECKUX XUMUYECKU PEAKLIMH.

3. Kakue Tumbl XMMHYECKUX peaKlIMi HCIOJIb3YIOT B KauecTBeHHOM aHanuze? [lpuemute
KOHKPETHBIE IPUMEPBI AHATUTUYECKUX XUMUYECKUX PEAKLUH, UCIIOJIb3YEMBIX B KaU€CTBEHHOM
aHayM3e A OOHapyKEHHs KaTHOHOB M aHMOHOB. Hamuminre ypaBHEHHS peakUMi M yKaKUTE
aHanutudeckue 3 exTsl.

4. KakuM 00pa3oM SIBJICHHE THAPOJIH3a UCTIOIB3YIOT B KAUECTBEHHOM aHAJIM3€ MPH Pa3/IeIeHUI
1 oOHapyKeHUHU KaTuoHOB B cMecu? [IpuBenure KoOHKpeTHbIE MpuMepbl. Hanummure ypaBHeHUs
XUMHUYECKUX PEAKIIUH.

5. U36uparensHocTb. Kakue kateropum muzouparensHocTd Bel 3HaeTe? CriocoObl MOBBIIIEHHS
n3buparenpbHocTd. C Kakol LIENBI0 HCHOJB3YIOT pPEaKIMM MAacKUpPOBAHMSI B Kaue€CTBEHHOM
anaynmse? [IpuBeauTe KOHKPETHBIE IPUMEPBI.

6. Kakne M3 MNEpEeYrCIeHHBIX KAaTHOHOB MENIAIOT OOHapykeHuo HOoHOB Co>* ¢ IOMOIIBIO
peareata NH,SCN: NH,", Ba*, Cu*, Fe*, Fe’'? Kakum 006pa3oM MOXKHO 00€CIIEUHTH
U30MpaTENbHOCTL OOHApyKeHUs HOHOB CO>" B IPUCYTCTBHMU TIEPEUYNCIEHHBIX KaTHOHOB? OTBET
obocHy¥ite. HanumunTe ypaBHEHHUsI XUMUYECKUX PEaKLUil, yKa)KUTE YCIIOBHS UX MTPOBECHUS.

7. Yem 00YCIOBIICHO CXOCTBO aHATUTHIECCKUX CBOMCTB KaTrnoHoB NH, 1 K'? Kakum o6Gpaszom
B pacTBOpE MOXKHO 0OHApYUTh KaTuoHbI K B mpucytcTBun katrnonoB NH4'? OTtBer obocHyiiTe.
Hanmmnre ypaBHEHUs peakuil.

8. Kakumu mnapameTpamMu XapakTE€pU3yeTCs YYBCTBUTEIBHOCTb AHAJIMTHYECKON XUMHUYECKOU
peakiuu? AOCOTIOTHAS U OTHOCHUTENIbHASI YyBCTBUTEIBHOCTh. KakuM 00pa3oM MOXKHO MOBBICUTH
4yBCTBUTEIBHOCTh aHAJIMTUYECKOW XUMHUECKOH peakunn? [ITpuBennure npuMepsl.

9. Kakue u3 xaruonos: NH,*, K, Ca*, Ba*, Pb*", Zn*', AI**, Mn*, Fe*', Fe’*, Co*, Ni*', Cu*'
npu jo0aBieHMH K HUX cMmecu pactBopa NaOH: a) He oOpasyror ocagok, 0) oOpasyror
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MEJIKOKPUCTANTMYECKUH 0CaZoK; B) 00pa3yloT amopdHbiii ocanok? Hamumurte ypaBHEHUS
XUMHUYECKHX PEaKIIUH.

10. C moMOIIbI0 aHATMTHIECKUX PEAKTHBOB M PEAreHTOB pasjeiuTe cMech KatnonoB NH,", Fe*',
Co*, Fe*', Pb* m nokaknTe NPUCYTCTBHE KaXIOTO KAaTHOHA C MOMONIBI0 KAueCTBEHHBIX
peaKuui.

TunoBble 3a1aHu JI1 NPOBeAeHUs] KOHTPOJILHOI padoThl Mo pa3aeny 1

1. Tlpemnoxure cxemy wuaeHtuduxammu cmecu cyxux coieit AgCl u PbCl. Hamwmmure
YpPaBHEHUS AHATUTHUYECKUX XHUMHUYECKMX pEaKluid, YKakKUTe YCIOBUS HX MPOBEIACHHUS U
aHanuTu4eckue dH exTsl.

2. Kakum 00pa3oM MOKHO OTJIMYUTH KapOOHAT Kajblusl OT cyib(ara KajblMs B BUAE CYyXUX
coJell, Haxoaamuxcs B cmecH. [loaTBepauTe Haauune COOTBETCTBYIOINUX KATHOHOB M aHHOHOB
3. O0bsAcHUTE, TOUYEMYy JTUMETHIITIIMOKCUMAT HUKEIs HEpacCTBOPUM B BOJIE, & aMMHAKaT HUKEs
pacTBOpHUM. Y CIOBHSI IPOBENCHNUS JAHHON PEAaKIIMH, MEIIAIOIINE HOHBI.

4. KakuM peakTHBOM HEOOXOIUMO MOJCHCTBOBATH MPH COBMECTHOM OOHapykeHuu noHoB K' u
Co*" B yKCYCHOKHCIION cpeje?

5. Unpentudpunupyiite cmech cyxux coneit Fe,(SOs); m FeCl,, Hamummute ypaBHeHHS
AHAINTUYECKUX XMUMHUUYECKHUX pEaKLUM, YKaXUTE YCIOBUS MX NPOBEACHHS U aHAIUTHYECKHE
3¢ deKThI.

6. O6pasyercs 1 ocagok Mg(OH),, ecnu k pactBopy MgCl, ¢ xkonuentpanueii 0,5 M 1o6aButh
paBHoe koinmyecTBo 0,1 M pactBopa NH,OH?

Pa3nea 2. Pu3nko-xuMuYecKHe METOAbI AHAJIN3A

Bonpoch! 11 npoBeieHUsI TeKyllero KOHTPOJisi B ¢popMe YCTHOIO ONpoca NMpHU 3aliuTe
JIabopaToOpHBIX padoT.

1. [IpuBeaute kIaccuPpuKauio GPU3NKO-XMMHUUECKUX METOJOB aHaAJIH3a.

2. AHanmuTHYECKUI CUTHAT KaK MH(OpMaTUBHAs (DYHKIIMS COCTaBa BEIIECTBA U €T0 KOJINYECTBA.
3. OCHOBHBIEC UCTOYHHUKH TTOTPEITHOCTEH PE3yIbTaTOB aHAIN3a M CIIOCOOBI UX OIICHKHU.

4. Ilpenen obnapyxenus. Pacuer no Kaiizepy, mo 'OCTy.

5. [Ipei3MOHHOCTD B YCIOBUSAX CXOIUMOCTH U BOCIIPOU3BOAUMOCTH.

6. IlpuemMpl KOJIMYECTBEHHBIX U3MEPEHUN (METOJ IpalyMpOBOYHOI 3aBHCHUMOCTH, BHEIIHETO U
BHYTPEHHEr0 CTaH/1apTa, METO]l 100aBOK), UX XapaKTEpUCTHKA U YCIOBUS IPUMEHEHHUS.

7. Kak H”HCTpYMEHTaJIbHO MOXKHO 3a(UKCHUPOBATh KOHEYHYIO TOUKY TUTPOBAHHUS?

8. CriekTpasibHbIE METO/bI aHANIN3Aa, KJIaCCU(PUKALUS U PUHIUI.

9. MonekynspHas CIEKTPOCKOIIHUS, CYIIIHOCTh METO/1a M 00J1aCTH IPUMEHEHUSI.

10. BeiOop onTUManbHON JUIMHBI BOJIHBI B MOJIEKYJISIPHOM CIIEKTPOCKOIHH.

11. ®nyopumeTpuyecKkuii aHalIu3, CYIIHOCTh METOAA U 00JIACTH IPUMEHEHHUSI.

12. UK-cnekTpocKonusi, CyIHOCTh METO/1a U 001acTU PUMEHEHHS.

13. MeTozp! aTOMHOH CIIEKTPOCKOINH, KJIACCH(PHUKALNS U TIPUHIIUII.

14. IlpuMeHeHue ONTUYECKIX METOJIOB aHAJIM3a B OMOTEXHOIOTHH.

15. DneKkTpoXUMHUYECKHUEe METO/IbI aHAIN3A, KITACCU(PUKALIHSL.

16. IlpuMeHeHue MOTEHIIMOMETPUH U KOHAYKTOMETPUN B OMOTEXHOIOTHH.

17. O6mas xapakreprcTuka XxpoMaTorpapuueckux Meto 0. Kinaccugukarms.

18. IlpakTHueckoe NpuMEHEHHE XpoMaTorpapuuecKux METO0B B OMOTEXHOIOTHH.

Tunosble 3a1aHns VI NPOBeeHU KOHTPOJbLHOH padoThI 10 pasaeny 2

1. BoiOepuTe XMMHUYECKYIHO DEAKIMIO JUIs ONpENEIeHUs HOHOB IMHKa (Zn*") wmeTomom
(OoTOMETPUYECKOTO TUTPOBAHUS (C MHIUKATOPOM):

1) Zn** + 2NaOH = Zn(OH),| + 2Na*

2) Zn** + HoY* =2H" + ZnY*>

3) 3 an+ + 2K4[F€(CN)5] = KzZH3 [FG(CN)5]2l + 61(+

4) Zl’l2+ + 4NH3 = [ZIl(NH3)4]2+

VYkaxure AC 1 yciaoBuUs ONpeaeaeHust Zn*.

2. HaBecky TEXHMYECKOro altOMHHHUS Maccoil 1,2245 r pacTBopmiIM U, coAepkKalluecs B BUAC

MMPpUMCECHU NOHBbI Fe” , KYJIOHOMETPHUYCCKU OTTHUTPOBAIN 3JICKTPOBOCCTAHABIMBACMBIMHU HOHAMU
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Sn** npu moctosiHHOW cwie Toka 4,0 MA. Touka SKBHUBAICHTHOCTH (UKCHPOBATIACH
noTeHuuoMeTpudecku. Bpems asnektponusa cocraBuio 80 cek. OmnpenenuTe MacCoBYIO JIOJIIO
JKeJle3a B aJFOMUHUU.

3. Jlana cmech nonos Cd**, Zn*', Hg** B npucyTcTBMM pa3nM4HBIX PacTBOpUTENEH. PaccunTaiite
¢dakTopsl Ry . Ilo monmy4yeHHBIM NaHHBIM, HAWAWTE ONTHUMAJbHBIC YCJIOBHUS pa3JelieHUs B
MPUCYTCTBUH CIEAYIOLIUX PACTBOPUTEIEH.

a) B IpUCyTCTBUMU OyTaHoia, HacklmeHHoro 2 M HC1, nnunaa mytu pactBopuTtens paBHa 18 mwm,
JUTMHA ITyTH MOHOB B 1aHHOM pacTtBoputene 10,8 mm, 10,8 MM 1 16,2 MM COOTBETCTBEHHO.

0) B mpucytcTBUM areTroHa, HackimieHHoro 6 M HCl B coorHomenuun 10:1, mnmwHa myTH
pactBoputess paBHa 20 MM, JUIMHA ITyTA KOHOB B TaHHOM pactBoputesie 16 mm, 16 mm u 18 Mm
COOTBETCTBEHHO.

OTtBeT 0OBsICHUTE.

4. Tlpu ompenencHUH >XUPOPACTBOPHUMBIX BHUTAMHHOB B OHOJOIMYECKH-aKTUBHOW J00aBKe
UCIOJIb30BaJI METOJ BBICOKOA(()EKTUBHON KHUIKOCTHOW aAcOpOLMOHHONH Xpomarorpaduu c
UCTIOJIb30BaHUEM MOJU(PHUIIMPOBAHHOTO CHJIMKAressl B Ka4eCTBE HEMOJBMXHOHM (ha3bl U cMecu
arietoHuTpuia u ¢pocdarnoro Oydepa B KauecTBe MOABIKHOMN. B pe3ynbTare skcriepruMeHTa Ha
BBIXOJHOW KpHBOH OBUIM  MOJY4YCHBI CIEAyIOIIME JaHHBIE: O00BEM  yAep KUBaHUS
HecopOupyromerocs Bemiectsa (areToHuTpui) — 1,5 My, Butamuaa A — 2,78 mut, ButamuHa Ds —
4,61 mu, Butamuna E — 6,37 mu. PaccumuTaiite ko3ddunmentsr éMkoctr (k') U, UCTIONB3ys UX,
OLIGHUTE PallMOHAILHOCTD IMpe/iaraéMbIX yclIoBuil paszaenenus. OTBET 0ObsICHUTE.

M/IK.01.02 CoBpemMeHHBIe MeTObI (papManieBTHYECKOI0 AaHAJIN3A

Tema 1. BBenenne. OcHOBHbIE HATIPaABJIeHUSA (papMaleBTHYECKOI0 AaHAJIN3a

Bonpocs! 1J1s1 IpoBeieHUs1 TEKYLIEero KOHTPOJIs B ()opMe YCTHOI'O ONpoca:

1. HazoBuTe 0cHOBHBIE HanpaBiieHUs (apMalleBTUYECKOTO aHau3a.

2. Yto Takoe apMaKonelHbIi aHaIN3?

3. [IpuBeauTe mpuMep ONMEPaIMOHHOTO KOHTPOJIS POU3BOICTBA.

4. 3apmaum, pemaeMble IpU  TPOBEACHMM  BHYTPUANTEUYHOTO  KOHTPOJsA.  MeTojsl
BHYTPHUAINITEYHOTO KOHTPOJIS.

5. Uro Bxogutr B monatue «buodapmaneBruueckue wuccienoBanus»? OCHOBHBIE METOMbBI
aHaJIn3a, IpUMeHseMble B OnodapmaiieBTUYecKoM aHanu3e. TpeOoBaHus K HUM.

6. Ilepeuncianre OCHOBHBIC 3a7aydl HMHCTPYMEHTAJIBHOTO KOHTPOJS (papMareBTUYECKOM
pa3paboTKHU.

7. 3a1auu KOHTPOJIS KAa4eCTBA JIEKAPCTBEHHBIX CPEJICTB.

8. Kontposb kauecTBa B oTAeNe papMalleBTUYECKOT0 aHaIu3a Ha MPeANPUITUH.

9. Konrtposnp kayecTBa Ha (hapMarieBTHIECKOM ITPOU3BOJICTBE.

10. I[IpumeHeHre cOBpeMEHHBIX METO/IOB aHanu3a B (papmaneBTHUecKoM aHanuze. [IpuBenute
IIPUMEPBI METO/IOB U pelIaeMbIX UMH 3aJ1a4 (3 mpumepa).

11. Metoapl, UCTIONB3YIOIIKECS AJIs PELICHUS 3a7a4 UACHTU(DUKAIIH.

12. Kak mpoBoAsT MpOBEPKY YUCTOTHI (hapMarieBTHUECKOM cyOcTanunu? Kakue MeTopl aHamm3a
JUISL 5TOTO UCHOIB3YIOT?

13. KonnuectBenHsiit papmarieBTuyeckuii ananus. Llenu. Vicnonp3yrommecs npueMsl.

14. IIpuBeaute knaccudukauo GapMaKoNeHHBIX METOJOB aHAIN3A.

15. Pacckaxxute 0 cTpykType oOmeil (hapMakoneiHoil cTaThu, MOCBAIICHHOW METONy aHajIu3a
(oOmras hapmMakoIieiHas CTaThs).

Tema 2 IlpuMeHeHHe CHNEKTPOCKONMYECKHX METOJ0B 3JIEMEHTHOI0 H MOJIEKYJISPHOIO
a”Ha;n3a B papManeBTHYECKOM aHaJIu3e

Bonpocs! 1J1s1 IpoBeeHUs1 TEKYLIEro KOHTPOJIsl B (popMe KOHTPOJIbHON padoThI:

1. TlpuBeaute KinaccuuKaluio CHEKTPOCKOMUYECKHME METOAbl SJIEMEHTHOTO aHalu3a M
YKaKUTE, U KaKUX [eJIei 3TH METOABI MPUMEHSIOTCS B (hapMaIleBTUYECKOM aHaJIH3e.

2. ATOMHBIE CIIEKTPHI MOTJIOLIEHUS U IMHUCCUU. AHanUTU4YecKas MH(pOpMalus, mojlydaeMas OT
Hux. [Ipumenenue B hapmananuse.
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3. ATOMHO-3MHUCCHOHHBIM aHanmu3. Teopernueckne OCHOBBI MeToAa. llpuMeHenue B
(hapMaIieBTHUECKOM aHAIIU3E.

4. AtomHO-aOcopOuMOHHBIN aHamu3. TeopeTuueckue OCHOBBI MeTona. IlpumeHenue B
(hapMaIieBTHUECKOM aHaJIN3E.

5. Macc-crieKTpOMETpUYECKUI JJIEMEHTHBIN aHamu3  (Macc-CIIEKTPOMETPHUSl C HMHIYKTHUBHO
CBSI3aHHOM M1a3Moit). TeopeTnueckre OCHOBBI METO/IA.

6. biiok-cxema aToMHO-a0COPOIIMOHHOTO aHATTN3aTOPA.

7. BioK-cXxeMa aTOMHO-3MHACCHOHHOTO aHAIN3aTopa.

8. MeTposiornueckue XapakTepUCTUKH METOJIOB IEMEHTHOIO aHajn3a (ATOMHO-DMHCCHOHHBIN
1 aTOMHO-a0COpOIIMOHHBIH).

9. Knaccudpukanust CrHeKTpOMETPHUECKUX METOJO0B MOJEKYJISPHOTO aHanu3a (BUAMMAS H
ynbTpaduoeToBast 06J1aCTH CIIEKTPa).

10. ITpu4uHBI MOTJIOUICHUSI OPraHUYECKuX coequHeHui. [ToHsTre XxpoMoOpHOI CUCTEMBI.

1. [lormomenne apoMaTHYEeCKMX M TE€TEPOAPOMATHYECKHX COCAVUHEHUH, BIUSHUE
3aMeCTUTENEN, KOHIEHCUPOBAaHHBIX saep. IIpuBennrte npumMepsl.
12. HccnenoBanue OpraHMYecKHX COCIUHEHUHM C TOMOHIBI0 Y D-CHEKTPOCKOIHUH.

Ananutuueckas HHGopmaus, nojsyyaemas u3 CekTpos Y O/BUINMOrO AUAINa30Ha.

13. brok-cxema cniektpodoToMeTpa. Y CTpOHCTBA, TPUMEHSIEMBIE I MOHOXPOMAaTH3aIINH.

14. Yem porometp oTnuuaetcs ot cnekrpodoromerpa? IlpuBeanure 010K-cXeMbl IPUOOPOB.

15. Cnekrpodotomerpusi. KommdecTBeHHbiit ananu3. OOgacTH TPUMEHEHHUS METOJa B
(bapMareBTHUECKOM aHau3e.

16. Ilpsimas cnekTpodoToMeTpus Ui aHanu3a (papManeBTHUeCKUX cyOcTaHuii. BozmMoxxHoCTH
Y OTPAaHUYEHUS METOAA.

17. ®dayopeciieHTHAs CHEKTPOCKonusA. TeopeTnyeckue OCHOBBI METO/IA.

18. MeTponoruueckre BO3MOKHOCTH MeTo/1a (hIIyOpUMETPHH.

19. Bo3moxxHOCTH (DITyOpPECLIEHTHBIX JATYUKOB U UX IIPUMEHEHUE.

20. Tuns! ¢iryopeclieHTHBIX COSMHEHUI U KJIacChl OpraHUYeCKHX JIIOMUHO(OPOB.

21. ®ayopecteHIus 1 KOHKYpUPYIOIIHe mporecchl. luarpamma SA0610HCKOTO.

22. biok-cxema creKTpoQryopumMeTpa.

23. CrokcoB casur. KBaHTOBBIH BbIX0J (hITyOpECHEHITIH.

24. @akTopsl, BIUAIOLIME Ha (IIyOpeCHEHIINIO.

25. UndpaxpacHas ¥ poMaHOBCKas CIIEKTPOCKONHUs. TeopeTHiyeckre OCHOBBI METO/Ia.

26. YcnoBus XapaKTEpUCTUYHOCTH YaCTOT.

27. Tunsl KoIe0aHN U MHTEHCUBHOCTD II0JIOC ITOTJIONIEHHUS.

28. 3aBUCHMOCTb 4aCTOThI KOJI€OaHHUs OT MacChl aTOMOB M KPATHOCTH CBSI3H.

29. OcuoBnbie obmactu UK criexpa.

30. Unentudukaius opraHudeckux coeanneHuii metogom MK-crnexkrpockonuu.

31. Cnextpometpus B UK-o6nactu. UK-cniekrpomerpus B 6mmxueit UK-obmactu.

32. PoMaHOBCKasi CHEKTPOMETPHUSI

33. bnok-cxema MK-cnekrpomerpa. KOHCTpyKIIMOHHBIE OCOOCHHOCTH KIOBET.

34. PactBopurenu, ucnons3dyromuecs B UK-cnekrpockonuu.

35. IIpob6omoaroroBka mns MK-cnekrpockonuu. Omumure crocoObl MPOOOMOATOTOBKH IS
KHJIKUX, TBEPIBIX U Ta3000pa3HbIX 00Pa3IIoB.

36. Ilpumenenue metona B (hapMareBTHUECKOM aHanu3e.MneHTudukanmsi 1 KOJTUIECTBEHHBIN
aHaJIN3.

37. CnexkTpockonusi siiepHOro MarHutHoro pesonaHca (JAIMP). Cymuocts metona SIMP,
BO3MOKHOCTH, 0COOEHHOCTH, OTPaHUYCHHUSI.

38. CnuH simpa, OpUEHTAIUs AJIEPHOTO CIIMHA B MAarHUTHOM IIOJIE. Y CJIOBUE PE30HAaHCA M €ro
HKCIEPUMEHTAIbHOE OOHAPYKEHHUE.

39. KoncranTa sKkpaHupoBaHusi, aOCOTIOTHBIN U OTHOCUTEIBHBI XUMUYECKHUI CIIBUTH.

40. DranoHsl, pa3BepTKa M0 MO0 U 10 YacToTe. MyJIbTHUIUIETHOCTH cUrHanos SIMP.

41. KoncranTtsl ciuH-cinHOBOTO B3anmoerictus (KCCB).
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42. S nepusiii a¢ppext Oepxaysepa.

43. CnocoObl yMpOIICHUS CIEKTPOB, JIBOWHOW pE30HAHC, TMOJABICHUE CITMH-CITMHOBOTO
B3alMOJEICTBUSL.

44. biok-cxema JIMP-cniektpomerpa.

45. Tlpusenute nmpuMmepsl ucnoib3zoBanus AMP B papmanieBTHUecKOM aHaIM3e.

Tema 3. PeHTreHOBCKHE MeTOAbI aHAJIN3a B (hJapMalleBTUYECKOM aHAJIU3e

Bonpocs! 1151 npoBeAeHNs TEKYLIEro KOHTPOJIs B popMe YCTHOI0 onpoca:

1. PenTreHoBckue MeTo bl aHan3a B (hapMalleBTUUECKOM aHAJU3e.

2. Ilpupona BOZBHUKHOBEHHUS PEHTTEHOBCKUX CIIEKTPOB MOTJIOIIEHHUS ¥ UCITYCKaHUS.

3. Cxema peHTI€HOBCKOM TpyOKH.

4. OOBsicHUTE, TIOYEMY PEHTTEHOBCKHE METOJbl aHajIM3a HCHOJIb3YIOTCS JUIS OIpeesIeHUs
aTOMOB C OOJIBIIION aTOMHON MaccoH.

5. PeHTreHoBcKkast SMUCCHOHHAs cieKTpoMeTpHsl. KoanuecTBEHHBIN aHaIN3.

6. PearrenoabcopOrmonHsiii ananu3. KomndecTBeHHbIN aHAH3.

7. PentreHoBckas(ayopecleHTHast CIEKTpocKomus. TeopeTHueckue OCHOBBI — METOJA.
[IpumeHenue.

8. 30HI0BasA PEHTI€HOIMUCCHOHAs crieKTpocKonus. O01acTh MPUMEHEHUS.

9. PentrenoBckasi nmopoumkoBasi udpakToMerpus. TeopeTuueckre ocHOBbI MeTona. [Ipumepsl
MCTOJIb30BaHUS B (papMalleBTHYECKOM aHaJIM3e.

10. PeHTreHOBCKHME METO/IBI aHANIM3a B hapMaKoree.

Tema 4. Macc-cniekTpomMeTpusi B (papManieBTH4ECKOM aHAJIN3e

Bonpocs! 1J151 MpoBeieHUs TeKYLEro KOHTPOJIsl B (p)opMe YCTHOI'O onpoca:

1. AHanuTHyecKas Macc-ClIEKTpOMeTpusi. TeopeTnueckrue OCHOBBI METO/A.

2. biok-cxema Macc-CIeKTpoMeTpa.

3. Oco0eHHOCTH PETUCTPALIUU MACC-CIIEKTPOB.

4. O6pa3zoBaHHe MOJIEKYJISIPHOTO HOHA U €ro (pparMeHTaIusI.

5. OcHOBHBIE 3aKOHOMEPHOCTH (pparMeHTALUN OPraHUYECKUX MOJICKYJI.

6. AHanmM3 001aCTH MOJIEKYJISIPHOTO HOHA.

7. MeTopl HOHU3ALUH: 3JIEKTPOHHAS HOHU3ALMS, XMMUUECKasi NOHU3ALUs, MAaTpUYHAs Ja3epHast
JecOpOITMOHHAs NOHU3AIIHS.

8. Macc-cnekTpsl BBICOKOTO Pa3peleHus.

9. OnpexaeneHue >3IEMEHTHOTO COCTaBa.

10. 3aymauu, pemaemMbple ¢ UCIOJIb30BAaHUEM MacC-CIIEKTPOMETPUYECKUX JTaTYMKOB B THOPHUIHBIX
METOAaX aHaJu3a.

11. Mecto merona B papmarieBTudeckoM ananuse. [Ipumenenne merona B apMakoree.

12. Metposiornueckue XapakTEePUCTHKA W BO3MOXXHOCTH MeToJa Juisi (hapMaleBTHIECKOTo
aHaJIn3a.

13. 3amauu, pemaemMpie METOIOM B (papMaIieBTHIECKOM aHAIH3E.

Tema S. Xpomarorpapuyeckue MeToAbl B (papMaLeBTHYECKOM aHAJIU3e

Bomnpocs! 1/ npoBeieHUs: TEKYIIEro KOHTPOJIA B (popMe KOHTPOJIbLHOM padoThi:

1. AHanutndeckas xpomatorpadus. [Ipunnun xpomaTtorpadpuueckoro pasnenenus. biok-cxema
XpoMaTorpauaecKo CHCTEMBI.

2. Knaccugukarus aHaIUTHYECKUX XpOMaTorpapuuecKux METOI0B.

3. 3akoH pacmnpezeneHus: B Xxpomarorpapuu.

4. OcHoBHbIe MOHATUS Xxpomartorpaduu: IToaBukHas W HemoABMXKHAS (as3bl, CENEKTUBHOCTD,
3¢ (HEeKTUBHOCTH XpOMaTOrpaduUeCcKUX ONpeaesICHUH.

5. Xpomarorpamma U ee napamerpsl. Hapucyilite XpomaTrorpaMMy M YyKaKUTE€ Ha HEH ee
apaMeTphl.

6. KonnuecTBeHHbIE TapaMETPbl XpOMATOTPAMMBI.

7. [lpuHUMI pemieHus 3a7a4 KOJIMYECTBEHHOTO aHaIN3a U UACHTH(PHUKALIUH.

8. DPHEKTUBHOCTD U CENEKTUBHOCTH XpOMATOTpapUIECKOro pa3ieeHusl.

9. O6mas Teopust xpomarorpaduu. ['Mmnoresza o TeOpeTUUECKUX TapeaKax B XpoMaTorpaduu.
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10. O6mas Teopust XxpomaTorpadun. I'unoresza o TEOPETHUECKUX TapeaKax B XpoMaTorpadpum.
11. O6uras Teopust xpomatorpaduu. M3zotepmbl copOinu B xpomarorpapuu.

12. O6mas Teopust xpomaTtorpadun. Kunerndeckast Teopust B Xxpomatorpaduu.

13. Paspemenue — oCHOBHOM mapameTp xpomaroraduu. MaTeMaTHYeCKOe BBIPAKEHHUE ITOTO
napamerpa.

14. I'azoBas xpomarorpadus (I'X). Obmacts 3a1au MeTo1a B PapMarieBTUICCKOM aHAIH3E.

15. Briok-cxemMa ycTaHOBKH I'a30’KHIKOCTHOM Xpomarorpaduu.

16. Xpomarorpapudeckue konoHku ais I'X. dassr qiisa ['X.

17. OcoGennoctu mpo6oordopa B I'X.

18. Ilpunmnune! getektupoanus B ['X.

19. O6bexThI aHanu3a u obnactu npuMeHeHns ['X B papMarieBTHUECKOM aHAU3E.

20. BoicokoadexTuBHas xuaxoctHas xpomartorpadus (BOXKX). 3a cuer uwero nmocruraercs
BbICOKast 9(ppEeKTUBHOCTH B ITOM MeTojIe?

21. Ocob6ennoctu metoga BOXKX. brok-cxema yctanoBku BOXKX.

22. Knaccuduxarmsa MetooB BOXKX o mexanusmy pazaenenus. [IpuBecti ocHOBHBIE 001aCTH
UCIOJIb30BaHUsI B  (DapMaleBTUUECKOM aHalIM3€ KaKJ0ro M3 MPHUBEACHHBIX pa3zesioB
KJaccu(uKaIum.

23. Pa3pemenue nukoB B BOXKX u ¢akTopbl, Ha HEro BIMSIOIINE.

24. HopmanbHo-(a3oBas u obpatieHo-dpazobast BOXKX. CopOeHTHI U 3TIOCHTHI.

25. OGpameHo-paszosass BOXKXX kak Hambosee pacrnpoCTpaHEHHbIN BapHaHT HCHOJIb30BaHUS.
[TpuBeauTe MPUMEPHI UCIIOIB30BAHUS ITOTO PEKMUMA JUISL BELIECTB PA3TUYHON THIPOPOOHOCTH.
26. JlerexTopsl, ucnoib3yeMsle B MeToae BOJKX. X MeTposiornuyeckue XapakKTepUCTHKH.

27. Ob6nactu npumeHenus BOXKX B ¢papmaniesruueckoM ananuse. [IpuHiun uaeHTuGuKamum.
28. Ipunuunsl, ucnonszyrommecs B BOXKX miis onpenenenus npuMmecei.

29. Nonnas BOXX. Cxema metona. OCOOEHHOCTH MOJBMYKHOM 1 HETIOABMKHOH (a3.

30. Ilpumenenue nonHoit BOXXX B papmanieBrnueckom ananuse. [Ipumepsr.

31. I'enp-nponukaromias BOXKX. Cxema metona. OcOOCHHOCTH TMOIBMKHOW W HEMOJBHKHOM
¢as.

32. Ilpumenenue renp-npoHukamomeii BIXX B dapmaneBtnueckoMm ananuze. Ilpumepsr
UCIOJIb30BaHUS.

33. [InockoctHas xpomarorpadus. BapuanTel: TOHKOCIOWHAS U OyMakHash MX OCOOCHHOCTH.
34, bymaxnas xpomatorpadusi — o0JacTh TpUMEHEHUsS B (PapMaleBTUYCCKOM aHaJU3e.
IIpumepsl.

35. TonkocnoitHas xpomatorpadus. [Ipumenenue B papmaneBtuueckoM aHanusze. [Ipumepsi.
36. 3agaun BOXX B dapmaneruueckom aHanuze. KoianuecTBeHHBIH aHaiM3, ONpeleeHUs
MIPUMECHOT'0 COCTaBa.

37. ABTOMaTH4eCK1il aMUHOKHCIIOTHBIN aHAIN3.

38. ABTOMATMYECKHH OJJIEMEHTHBIM aHaJIM3 Ha OCHOBE XPOMAaTOIPAMYECKUX MPHUHIIUIIOB
pasaeneHus.

39. Meronbl KOJIMYECTBEHHOTO OMNpENENCHHUsS B KOJOHOYHOW Xpomarorpaduu: MeTox
a0COMIOTHON KaINOPOBKHU.

40. Meroapl KOJUYECTBEHHOTO OIpeNeieHHss B KOJOHOYHOM Xpomartorpaduu: MeTon
BHYTPEHHETO CTaH/1apTa,

41. Meroapl KOJIMYECTBEHHOTO OIPEACICHUs B KOJOHOYHOW XpoMarorpaduu: METO[
HOPMHUPOBKH.

42. Ilpuemsl, mpuMeHsieMble 111 UACHTU(UKAIIMY BEIIECTB B KOJIOHOYHOU XpomaTorpaduu.

43. T'a3oBas xpomarorpadusi: CriocoObl 1eTEKTUpOBaHUs curHaia B I'X.

44. BOXX. 3aBUCUMOCTb YAEPKUBAHUS OT COCTaBa AJIIOCHTA.

45. Pexxumsl amonpoBanus B BOXX.

Tema 6. JnekTpOXUMHUYECKHE METOAbI AHAJIHM3A B (papMaLeBTHYECKOM aHAJIU3e.

Bonpocs! 1J1s1 IpoBeeHUsI TEKYLIEro KOHTPOJIsl B (pOpMe KOHTPOJIbHOM padoThI:

1. Mcnonb30BaHue 3JIEKTPOXUMUYECKIX METOJIOB aHAIN3a JJI1 OPraHMYECKHUX BEIIECTB.
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2. DJeKTpOXMMHMYECKHE METOJbl aHanu3a B (apmakomee. 3ajgaud, peliaeMble B
(hapMaIieBTHUECKOM aHAIIU3E.

3. Knaccudukamus 371eKTpOXMMHUYECKHX METOJIOB aHAlIW3a MO THILY 3JEKTPOJHOW peakluu,
MPOTEKAIOIIE Ha  JJIEKTPOJAx: KOHIYKTOMETpHS, [IOTEHUUOMETPHs, KyJIOHOMETpUS,
BOJITAMIIEPOMETPUS, KaMJUIPHBIH 31eKTpodopes.

4. Cxema TIOTEHIHOMETPUYECKOTO METOJAa aHaiau3a. OJEKTPOAbl B MOTCHIMOMETPHHU.
CrexinsaHHbIN 2n1ekTpoa. IIpuHuun ero ucnosnas3zoBanus a1 usmepenus pH pactBopos.

5. TlpsimMas MOTEHIMOMETPHsI U MOTEHIMOMETPUYECKOE THUTPOBaHHE B (PapMaleBTUYECKOM
ananuse. [IpuMeps! Hcnonib30BaHus B 1abopaTopuu papMaieBTUYECKOro aHalu3a.

6. lloTeHnMOMETpHYECKOE TUTPOBAHME CMECH OPTraHWYECKHX KHUCIOT. KpuBble THUTpOBaHWS.
OrpanudeHus MeToa.

7. KoHtykTOMeTpus npsiMasi 1 TATPOBAHUE. DIEKTPOJIbI U CXEMa U3MEPEHHSL.

8. KoHOyKTOMETpHUecKOe THUTPOBAHME CMECHU OPraHMYECKUX KHUCIOT. KpuBble THTpOBaHMS.
OrpannueHns MeToza.

9. Ilpumepsl NpUMEHEHUSI KOHTYKTOMETPHH B (hapMalleBTHUECKOM aHAIIU3E.

10. Kynonomerpus. Teopust metona. Mcnonb3oBanue B hapmMalieBTHUECKOM aHAIIN3E.

11. Bonsramnepomerpus. Teopust merona. Mcnons3oBaHue B papMalieBTUYECKOM aHAJIH3e.

12. DnekTpoasl, UCNIOJIB3yEMBIE B BOJBTAMIIEPOMETPHH.

13. DneKTpoXUMHUYECKNE aBTOMAaTUYECKUE TUTPATOPBI.

14. Onpenenenne Boasl no Puiepy. XuMHU3M U HpubopHoe odopmieHHe MeTona. Pacuersl
pE3yJIbTaTOB TUTPOBAHMS.

15. Kanunnspuslit anextpodopes. Teopernueckne 0CHOBBI METO/IA.

16. IIporecchl, MPOUCXOAAIINE B KATWUISIPE BO BpeMsl KallWJIISIPHOTO 30HHOTO 3JeKTpodopesa.
17. IIpyHumn pa3aeneHus 4acThll B Kamuisipe. TepMUHOIOTHS METOIA.

18. Kanunnspublii 30HHBINH snekTpodope3. [IpuMepsl ucnonb30BaHus B (hapManeBTUUECKOM
aHau3e.

19. brok-cxema nmpubopa KanuuIipHOTO 30HHOTO AJeKTpodopesa.

20. Kanmmsipasiii snektpodopes B hapmakoriee.

21. Bo3MOXXHOCTH KaWJUISIPHOTO 3JIeKTpodopesa Uit (hapMaleBTUUIECKOro aHaIN3a.

22. Ilpuem KOCBEHHOTO JCTEKTUPOBAHUS, a KaMWUIAPHOM 3JiekTpodopese. Bo3MOKHOCTH
ucnonb3oBanus Y ®d-geTexkropa I aHalau3a BEIIECTB, HE HMEKOIIMX IMOrIoleHus B Y D-
obmacTH.

23. OmpeniesnieHue HEOPraHNYECKUX KAaTHOHOB M aHUOHOB B KalMJUIIPHOM 3JIeKTpodopese.

24. OmnpeneneHue BEMIECTB, HE WMEIOMIUX HOHHBIX (OPM METOAOM KaImWIISIPHOTO
anekTpodopesa.

25. JlerekTopbl, HCIIOJIb3yeMble B KalWUIIPHOM 3JeKTpodope3e, KX BO3MOXKHOCTH U
OTpaHUYEHUS.

Tema 7. ®dapmakoneiiHble MeTOAbI OmnpeaeaeHUus (pudndeckux M (PU3MKO-XMMHUYECKHX
CBOJCTB BeLeCTB

Bonpocsl 1J1s1 npoBeAeHUs TEKYLIEro KOHTPOJIst B ¢opMe YCTHOr0 onpoca:

1. ®uU3MKO-XUMHUYECKHE CBOMCTBA BELIECTB M T'OTOBBIX JIGKAPCTBEHHBIX (hOpM, MOJUIekKAalue
KOHTPOJIIO B (JapMalleBTUYECKOM aHaJIM3E.

2. OcmomonsipHOCTh. Du3nyeckuii cMbIc 3Toro napamerpa. Criocodbl U3MEpEeHHUsI.

3. PactBopumocTs. [lonstue. MeTos onpeneneHust, IpUHATHIN B (apMalleBTUYECKOM aHaJIH3e.

4. Ilpo3pauHocTs u cTeneHb MyTHOCTH. IlonsTme. Meron omnpeneneHus, NPUHATHIM B
(hapMaIieBTHUECKOM aHaIIN3E.

5. Crenenp okpacku kuakocted. Ilomstue. Meron omnpeneneHus, TNPUHATBIA B
(hapMaIieBTHUECKOM aHaIIN3E.

6. TemnepaTypa IJIaBiIeHMs] U 3aTBEpAcBaHMs. TemmepaTypHble Mpenesbl NEPErOHKH U TOUYKa
KHUIICHHUS.

7. IlnotHocTk. [ToHsATHE. MeTo olpenesieH s, IPUHATHINA B (papMaIleBTUIECKOM aHaJIH3e.

8. Bszkocte. [lonstre. MeTton onpeneneHus, IpUHATHIN B hapMaIieBTUYECKOM aHaJU3e.
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9. Meron nasepHoil audpakuuu. IIpuMeHeHus A onpeneneHUs pPa3MEpPOB YaCTHUI[ B
(dapmarnieBTrueckoM ananuze. O0opyIoBaHuUE.
10. Peppaxrometpusi. O6opynoBanue. O61acTb MpUMeHEHHS B (hapMalleBTHUECKOM aHAIIU3E.
11. Ionspumerpus. O6opynoBanue. O0nacTb NpUMEHEHUS B (hapMaIleBTHUECKOM aHaJIN3e.
12. Dnexrpodope3 u snexrpodope3 B momuakpuiamugHoMm reie. ObopynoBanume. OOnacthb
MIPUMEHEHHU B (hapMaIieBTUYECKOM aHAIIN3e.
13.  Tepmuueckuii anamu3. TepmorpaBumerpus. JuddepeHuunansnas cKaHUpYROIIAS
KaJIOPUMETPHS. TepMoMUKpOCKOTIHS. O6opynoBanue. O6mnactpb NpUMEHEHUs B
(bapMareBTHUECKOM aHau3e.
14. Ontuueckas mukpockomnusa. O6opynoanue. O61acTh IPUMEHEHUS.
15. Tect-pacTBOopeHue. Meronnueckue ocHOBBI M3MepeHuid. Cxema npubdopa.
Tema 8. CoBpemenHble MeTOAbI 0MOPaPpMALIEBTHYECKOT0 AHAJIU3A
Bonpocs! 1151 npoBeAeHHs TEKYLIEro KOHTPOJIs B popMe YCTHOI0 onpoca:
1. buodapmanesruueckuit ananus. OmnpeneneHue. 3a1adu.
2. Ocobble TpeOoBaHMs, NpeIbSBISEMBbIE K METOJaM aHalu3a B OnodapmaleBTH4ecKoM
aHaJn3e.
3. OcobenHoOCTH aHAHM3a OMOIOTUYECKUX KUAKOCTEH (TIPOOOTIOTOTOBKA).
4. OcoOEHHOCTH OMpeNeieHUs JICKAPCTBEHHBIX BEMIECTB W WX  METAa0OJIUTOB B
O6nodapmMaleBTUIECKOM aHaJIH3e.
5. CoBpeMeHHblE METOJbl aHallu3a, HCIONb3yloluecs B OuoQapMaleBTUYECKOM aHalM3e.
[lepeuncnure 1 0OBACHUTE IPUUUHBI U €T UX IPUMEHEHUS.
6. BOXXX B 6uodapmanieBrrnueckom ananuze. OCOOEHHOCTH MPUMEHECHHUS.
7. BOXKX B buodapmaneBrudeckom anannze. OCOOEHHOCTH MPOOOTOTOTOBKH.
8. buonornyeckue >kUIKOCTH Kak 00BbeKT aHan3a. CI0)KHOCTH U OCOOCHHOCTH aHaJIN3a.
9. buodapmaneBruueckuit ananu3 U papMaKOKHHETHKA.
10. O6paboTka mpod KpOBH.
11. O6paboTka mpod MOYH.
4.2. OueHoYHbIe MaTEePHAJIBI [JIs1 IPOBEACHHUS IMPOMEKYTOYHON aTTEeCTALNHU
4.2.1 3apanus 1Js1 IPOBeAeHHUs NMPOMEKYTOYHOH ATTECTAIMM MO MEKAUCHUINIMHAPHBIM
Kypcam
M/K.01.01 OcHOBBI aHAJTUTHYECKOH XUMHUHU M (PU3MKO-XUMHUYECKUX METOA0B aHAJIN3A
1. Mcnonb3yst cuCTEMaTUYECKUM X0 aHAIN3a, PEUIOKUTE CXEMY PA3ICICHHS] CMECH KaTHOHOB
NH,", Mn*, Pb*, Ni*’, K". C noMoIpl0 KakMX KaueCTBEHHBIX DPEAKLIUH MOXXHO I0Ka3aTh
MPUCYTCTBUE KaXJI0r0 KaTHOHA B aHAIM3UpyeMoii mpole? YkaxuTe aHaIuTHUYEeCKHE 3PPEKTh U
YCIIOBUS IPOBEACHUS KAUECTBEHHBIX aHAIMTUYECKUX XUMUUYECKUX PEaKLIUM.
2. Ompenenenue KapOOHATOB U OKCHUJOB IIEIOYHO3EMENbHBIX METAIJIOB METOJOM KHCIOTHO-
OCHOBHOI0 TUTpoBaHMs. [IpuBenuTe ypaBHEHHS XMMHMUYECKHX DPEAKIMI, CXEMBI ONpPENEICHMUS,
(hopMyIsl 17151 pacuéra CoepKaHUs JAaHHBIX COCTMHEHUH.
3.0cHoBBIBasiCh Ha pacyerax, BblOepuTe MHAMKaTOp g TUTpoBaHUs Na,CO; no NaHCO; u3
MIPEI0KEHHBIX
1) denondraneun, pT =9
2) MeTuIOBBIN opanxkeBslit, pT =4
3) nakmyc, pT =7
4) Tumonossiii cunuii, pT = §,8
5) MeTunoBBIi KpacHsbId, pT = 5.
4. @uszuko-xumuyeckue MeTonapl aHanuza. Krnaccuduxamuu. I[lpumepsl mnpakTHyeckoro
IIPUMEHEHUS
5. Kongykromerpuueckuii MmeTos aHainu3a. Kakue Tumbl peakuuii BO3MOXKHO HCMOJB30BaTh B
3TOM MeTojie. [IpuBequTE KOHKPETHBIE TPUMEPHI.
M/K.01.02 CoBpeMeHHBbIe MeTObI (hapMALIEBTUYECKOT0 AHAJIHU3A

1. Ilpemnoxure METOABl KOJIMYECTBEHHOIO OINPEAEIEHUS CaJIUIMIOBOM KHUCIOTHI B BOAAX

(crounble BOJBI (hapMalEBTUYECKOTO IPOU3BOJCTBA M TEXHOJIOTHMYECKHE PACTBOPHI
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npousBoAcTBa (papmmpemnapata). Mcmonp3yiite MeToAbpl: Xpomartorpadguyeckue Hu
cnekrpodoToMeTpus. s KakI0To M3 MPEIIOKEHHBIX METOJO0B OOBSCHUTE MPUHIIHIT
aHaiM3a U JETEKTUPOBAHUS M NPUBEIUTE BUJ IOJIYYaeMOr0 aHAIIMTHYECKOIO CUTHAJIA
(XxpomaTorpamma, CIIEKTp TOTJIOMIEHNS).
dopmyIia CATUIIUIOBON KUCIIOTHI:
11

UH Monexynsapaas macca: 138,12 r/Moub
Koncrants kucnornoctu:pKal =2,97; pKa2 = 13,82

2. BricokorddextuBHas xuakoctHas xpomartorpadus. Knaccubukamus merogo BOXKX
o MexaHusMy yzaepxkuBanusi BemiectB. Monnas BDOXKX xpomarorpadus. IlpuHimn
MeToJ1a, OJ0K-cxema Metoaa. OObEeKThl aHAIN3A.

3. TasoBas xpomarorpadus. TpeOGoBanus K O0OBEKTy aHanmu3a. BuUABl JIETEKTOPOB,
UCIOJIb3YEMBIX B MeTojie. [IpuHImn qeiCTBUS KaXI0T0 U3 IPUBEICHHBIX JIE€TEKTOPOB.

4. ®opmyna CAIULWIOBON KUCIOTHI:

11

-+

{1H
EcTb 11 BO3MOXXHOCTBH OIPENEINIATh 3TO COeIMHEHHEe MeTomaMu crnekrpodoromerpun (Y- u
BUIUMast 001acTh)? OOOCHYITE CBOM OTBET B COOTBETCTBUH C TIJIAHOM:
- YTO SIBJISIETCS] AHAIMTUYECKUM CUTHAJIOM B 3TOM MeToze?
- KakoOBbl BO3MOXXHOCTM 3TOTO METOJA i1 ONPENENICHHS CAIMLWIOBOM  KHCIOTHI
(130UpaTeNnbHOCTD, YyBCTBUTEIBHOCTH?)
5. OObsAcHUTE, B KAKUX CIy4asX JUIsl IPUMEHEHUs CIIEKTOPOPOTOMETPUUYECKOTO JIETEKTOPA
(YO u Buaumas o0lacTH CIIEKTpa) HCIOJB3YIOT nepuBatuzanuio? [losicHuTe cMbIch
storo npuema? [IpuBeauTe npumMepsl.

Tpunrodan:
(1%

¥ %7 ¢ TOH

HN—/  Nu,

Monekynapaas macca: 204.229
Tpunrodan obnmamgaer payopecueniueit (300-350 Hm);
Kakme wmeroapl, OTHOCAIIUECS K TPYMIE MOJICKYJISPHON CHEKTPOCKOMHUH, MPHUTOAHBI IS
KOJIMYECTBEHHOT'0 aHajn3a 3TOro coenuHeHus? Jlis Kakaoro U3 MpuBeIeHHBbIX Bamu mMeTon0B
MOSICHUTE MPHUHIMI (CBA3b AHATUTHUECKOTO CHUTHaja C KOHIIEHTpalMeW aHaIU3UpyeMoro
COEMHEHUS) U CPAaBHUTE UX MEXY COOOW MO YyBCTBUTEIHHOCTH U H30UPATEIHHOCTH.
7. WK-cnextpockonus. [lpunuun meroma. Mcnonp3oBanue Merona sl WACHTH(PHUKAIIUU
OpraHUYeCKUX COCTMHEHUM.
8. HeobxonuMm aHaM3 CTOYHBIX BOJ MPEANPHUATHS MPOU3BOJICTBA KOCMETHUECKUX CPEICTB
Ha MLIeloYHble MeTauibl. Kakue Meronabl Uisi 3TOro MOKHO Hcmoib3oBath? Ilouemy?
JlaiiTe pa3BepHYTHIi OTBET, HE OTPAHUYUBIIKICH TOJIHKO HA3BAHUSIMH METOJIOB.
9. DddexTUBHOCTD M CEIEKTUBHOCTH Xpomarorpaduueckoro pasneneHus. CoxuepikaHue
3TUX NOHATUNA. CIIOCOOBI YMCIIEHHOTO BHIPAKEHUS.
10. I'azoxunkocTHass xpomarorpadus. [IpuHmmn yaep>kxuBaHusi KOMIOHEHTOB CMECH B 3TOM
Metojie. OOBEKTHI aHaTu3a.
11. Cnextpodmyopumerpusi. AHATUTHYECKUNW CHTHAT B 3TOM MeTojne. [ pamyupoBOUYHBIN
rpaduk. IlpumeHenwe wmerona B (QapMmaneBTHYeckoM aHanuze. MHpopmamus o
YyBCTBUTEIBLHOCTU 3TOI0 METO/A.

27



12. Onpenenenue Bonael mo Puiepy ¢ aMmmnepomMeTpuueckol HHAUKanuen. OObIcHUTE
XUMH3M TUTPOBAHMSI U IPUHLINI UHAUKAIMH. M300pa3ute KpUBYIO TUTPOBAHUSI.

13. AToMHO-aficOpOIIMOHHBI  aHanmu3.  [lpuHmmun — merona.  OOBEKTH  aHauU3a.
UyBCTBUTEIBHOCTb.

14. InockoctHas xpomarorpadus. Bapuantsl 3T0ro Merona (OymaskHasi, TOHKOCIIOWHAs).
[lpuHuMnel pasneneHus, peanusyeMmble B HHUX. [loABM)KHBIE W HEMOABMXXHBIE (Da3bl.
IIpumeHeHue.

15. Ilornomenue >SAEKTPOMArHUTHOTO M3Ty4YEHUs BUIMMOrO Juana3oHa. ATOMHBIE U
MOJICKYJISIPHBIE CTIEKTPHI MOTJIOIIEHHS M aHaJUTU4YecKast HH(opMaIysl, morydaemMas ¢ ux

IIOMOHIBIO.
16. ILJBI aHaJln3a y Bac ect cmech ABYX apOMAaTHUYCCKUX KHCJIOT: CYJIB(I)OCB.J'II/II_II/IJ'IOBB.}I n
caJIMMJIoBas. Ilokazarenu nux KOHCTAHT JUCCOIIMaII1 COCTAaBJIAIOT:

Cylb(OocalMIIIOBast: MO TMEpPBOH CTyHNeHM cuibHas kuciora, pK2=2,51, pK3=11,7;
camuuuiioBasi: pK1=2,97, pK2=13,59. IIpennoxkure MEeTO/Ibl KOJIMYECTBEHHOTO aHaIU3a
KOMITIOHEHTOB 3TOi cMmecu. OOocHyiTe cBoil BbIBOI. [lns KaKgoro W3 MPUMEPOB
MPEJIOKUTE YCIOBUSL OINpEAeNeHUs] M BUJ MOIy4aeMOM 3aBUCUMOCTU (Hampumep:
XpoMaTtorpamma, 3JeKTpodoperpaMma, KpuBble TUTPOBAHUS, IPAAyUPOBOYHbBIE IpaduKu

U T.J.).
4.2.2. Kputepuu oueHKH 00y4aouierocs Ha IKzamene
Onenka Kpurepnn ouenkn
«OmJjiu4Ho)» O].IeHKa «OTJIMYHO» BBICTABJIACTCA 06yqa}omeMyc;1, €CJIH OH FJIy6OK0 U TIOJJTHOCTBIO
YCBOWJI MaT€puall; HCUEPIBIBAIOLIE, ITOCIIEAOBATEIIBHO, YETKO U JIOTUIYCCKU CTpOﬁHO €ro
n3j1aract; yMeECT TCECHO YBA3bIBATL TCOPUIO C HpaKTHKOﬁ; CBO6OZ[HO CIIPABJIACTCA C
3agadyaMy, BOHNpoOCaMM W JAPYruMHM BHJAAMHU [PUMCHCHUA 3HaHI/II71, npuyeM HE
3aTPYyAHACTCA C OTBETOM IIPU BUJOUSMCHCHUU 3a[[aHHﬁ; HCIIOJIB3YET B OTBETEC MaTCpUal
U3 Pa3JIMYHbIX JHUTCPATYPHBIX HCTOYHUKOB; MPaBUIBHO 000CHOBBIBAET HOPUHATOC
PpCIICHUC, BJIagceT PasHOCTOPOHHUMU HaBbIKaMH n npueMamMu BBIITIOJIHCHU A
MpaKTUYCCKUX 3aaay, ....
«xopouio» OHGHKa «XOPpOLIO» BBICTABIACTCS O6y‘laIOIIICMYC$I, €CJIn OH TBEPAO 3HACT MATCpHAII;

rPaMOTHO M MO CYILIECTBY HM3JaraeT €ro, He JIOMyCKasl CYLIECTBEHHBIX HETOYHOCTEW B
OTBETE Ha BONPOC; MPABWIBHO MPUMEHSAET TEOPETHUECKUE MOJIOKEHUS MPHU PELICHUU
MPAKTHYCCKUX BOIPOCOB U 3a]1a4; BJIJCeT HEOOXOAMMBIMUA HABBIKAMH M TIPUEMaMH HX
BBIMIOJIHEHUS, @& TaKKe HMEET JIOCTaTOYHO IIOJHOE MPEACTABICHUE O 3HAYUMOCTHU
3HAHWUM 110 JUCIUTIMHE, ...

«yoosnemeopumensnoy |OLEHKA «yIOBIETBOPUTEIHHO» BBICTABIISICTCS 0OyUaroleMycs, €CJIM OH UMEET 3HaHUs
TOJIBKO OCHOBHOIO MaT€pHana, HO He YCBOWJI €ro JIeTaleil; MOMyCKaeT HETOYHOCTH,
HEIOCTaTOYHO MpaBUJILHBIE (hopMyIIUpOBKH, HapyLIECHUS JIOTUYECKOU
MOCIIeIOBATEIbHOCTH B U3JI0KEHHM INPOrPaMMHOIO  MaTepuana; HUCIBITHIBACT
CJIOKHOCTH TIPH BBINOJIHEHWH TNPAKTHYECKUX PAOOT M 3aTPYAHSCTCS CBA3ATh TCOPUIO
BOIIPOCA C NPAKTUKO], ...

«HeydoenemeopumenvHo |OlCHKAa «HEYIOBICTBOPUTEIBHO» BBICTABISETCS OOYYAIOMIEMYCs, KOTOPBIA HE 3HACT
» 3HAUMUTENBHONM YacTH MaTepuaja; HEYBEPEeHHO OTBEYAET; JOMYCKAaeT CEepPbE3HbIE
OLIHOKH; HE UMEET MPEICTABICHUN 10 METOAMKE BBIMOJHCHUS MPAKTUUCCKON PabOTHI.
Kax mpaBuiio, olieHKa «HEYyJOBJIETBOPUTEIBHO» CTaBUTCS O0YUYaIOUIMMCS, KOTOPhIE HE
MOTYT IPOIOJKHUTE 00ydeHne 0e3 JONOIHUTENBHBIX 3aHATHI 110 JAaHHOW NUCIUIUINHE.

4.2.3. ®opMa ¥ KpUTEPUH OLIECHMBAHHS NPOMEKYTOYHON ATTECTALMHU 110 IPAKTHKE

3ayer 1o y4eOHON U MPOM3BOJICTBEHHOM MPAKTHKE BHICTABIISAETCS HA OCHOBAHUH JIAHHBIX
aTTECTAllMOHHOTO JIMCTa (XapaKTepUCTUKH NPO(GEeCCUOHATBLHOW NEATEIbHOCTH 00YyYaromerocs
Ha MPaKTUKE) C YKa3aHHWEM BUI0B palbOT, BHINOJIHEHHBIX 00y4aloOUIMMCs BO BpeMs MPaKTHKH, UX
o0bemMa, KayecTBa BBIMIOJHEHUS B COOTBETCTBUM C TEXHOJOTHMEeH U (WiM) TpeOOBaHUSIMU
OpraHM3aly, B KOTOPOU MPOXOUIIA TPAKTHKA.
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