MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
®I'BOY BO «BAIIKUPCKUM I'OCYJIAPCTBEHHBII YHUBEPCUTET»

DakyJbTeT XUMHYECKHH
HNHeTHTYT HenmpepbIBHOTO 00pa3oBaHHus

COI''TACOBAHO
Hupexrop UHO

W T.B.Benuxkanuna

« O3 » 0 2020 r.

COI'JTACOBAHO YTBEPXJIAIO
JlekaH XUMEIECKOTO (haKyIbTeTa
/'/ / IIpopeKTop 10 y4eOHO- METOIHIECKOH
& ’ %, pabote
i / // e #%
M ___d/ ) P.M. AxMeTXaHOB 7// ;1/( =

« A » OA. 2020 T. « DA

IPOIPAMMA
NPO®ECCHOHAJILHOM NEPENOATOTOBKH

«XUMHUYECKHNU AHAJIN3 B IUIIEBOMN, XUMHWYECKOM U ®AP-

MAIEBTAYECKOM MPOMBINLIEHHOCTH»
Kpannpukanus «XUMHK-aHAJTHTHEK)

Vépa — 2020



1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

HopmaTuBHYIO IpaBOBYIO OCHOBY pa3pa0OTKU IPOrpaMMbl cocTaBisior: defe-
pasibHBIA 3aKOH OT 29 nexabps 2012 r. Ne 273-®3 «O6 ob6pazoBanuu B Poccuii-
ckoit @enepanun»; IIpukaz Munobpuayku Poccuu ot 1 mromns 2013 r. Ne 499 «O6
yrBepkaeHun Ilopsnka opraHu3allid U OCYIIECTBIEHHs 0Opa3oBaTENbHOM es-
TeNIBHOCTH 110 [OMOJHUTENLHEIM NPO(ECCHOHANBHEIM IIporpaMMmamy; Ilpukas
Munob6prayku Poccun «O6 yTBepkIeHHHU OPs/IKA IPUMEHEHNS OPTaHM3alAsIMH,
OCYIIECTBIIAIONMME 00Pa30BaTENbHYIO AESTENBHOCTD, AJIEKTPOHHOIO O0OYydeHwUs,
JMCTaHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHI ¥ Peanu3aliy 006pa3oBaTelbHBIX
nporpamm» Ne 2 ot 09.01.2014; Ilpmka3 Munsapasconpassutis P ot
16.02.2009 N 48 «O6 yrBepxaeHnr EquHOro KBalu(UKaMOHHOTO CIIPaBOYHHKA
JOJDKHOCTEH PyKOBOJUTENEH, CIICIIMATUCTOB M CITYXKAIUX;

IIpodeccuonansublit cranmapT «CrenuanuceT Mo Hay4HO-MCCIEN0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTkaM», yTBep>xaeHHbIH [Ipukazom MunTpyna
Poccur ot 04.09.2014N 1218 «O6 yTBepkIeHHM POGECCHOHATIEHOTO CTaHIaAp-
Ta» (3apeructpupoBano B Munrocte Poccun 21.03.2014 N 31692).

1.1. IHean peanuzanuu NporpamMmmel

Iearro nporpamMmsl sBIseTcs GOPMHUPOBAHUE Y CIyIIaTeledl KOMIIETEHLUH, He-
00XOMMEIX 71 IPO(ECCHOHANBHOMN NESTENBHOCTH B 00JIaCTH XUMAUYECKAX B (-
3UKO-XUMHYECKMX METOJ0B aHaIW3a IPH pelleHud NpodhecCHOHATBHBIX 3a7a4d B
Hay4YHO-UCCIIEI0BATENbCKON chepe NesTeNbHOCTH, a TakXKe MPHUOOpETEHHE HOBOM
KBATM(UKALIH «XUMHUK-aHATUTHK.

IIporpamma sBIsieTCS IPEEMCTBEHHOM K OCHOBHBIM 06pa30BaTeIbHBIM IIPO-
rpaMMaM BEICIIEro 00pa3oBaHus:
1) manpasnenus noaroroBku 04.03.01 — «Xumusi», kBanudukanus (CTENEHb) —
Oaxanasp.
2) cnenmaneHocTd 04.05.01 - «@yHIaMeHTaTbHAS ¥ NPUKIATHAS XAMESY, TIPO-
rpamMMbl ITOATOTOBKH «AHAIUTUYECKas XUMUSLY, kBanudukanus (cTenenb) — Xu-
MuK. [IpenogaBarens.
3) nanpasnenus noarotosku 04.04.01 - «Xumus» (ypoBeHb MarucTpaTypsl), Ipo-
IpaMMBI TIOATOTOBKH «AHAIUTHYECKas XUMUS», KBaTuduKaius (CTENeHb) — Ma-
THCTP.

1.2. XapakTepHCTHKA HOBOIO BH/AA NPOo(hecCHOHAILHOM 1eaTeIbHOCTH,
HOBOH KBaJIH(PUKAIHH

Cnymarens, npomeamui odydyeHue 1o nporpamme npodhecCHOHAIBHOM mepe-
MOATOTOBKH «XWMHWYECKMH aHAM3 B IHINEBON, XUMHUYECKOH W (papMaleBTHue-



CKOW IPOMBILIUIEHHOCTH», GopMuUpyeT NpodeccHoHaIbHblE KOMIIETEHLIUH, HE00-
XOZMMBIE JJIs1 HAy9HO-UCCIIeI0BATEIbCKOM TPO(heCCHOHATBHON AEATEIbHOCTH.

a) O6aacTe npodeccHoHATbHOMN NeATeILHOCTH CIyIlaTels, IPOIIeAIero ooy-
YeHHe 0 MporpaMMe npodecCHOHATHHON EePETorOTOBKY AJIs BEIIOIHEHHS BUAA
npodecCroHaNBHOM AesTeTbHOCTH, BKIIOYAeT:

WCCIIeZIOBaHUE ¥ TIPOBEICHUE aHATM30B ChIPhs ¥ MPOAYKIMH (B TOM yHciIe HedTe-
IIPOLYKTOB), BCIIOMOTaTeIbHBIX MaTepHaJIOB;

06paboTka pe3yIbTaTOB XMMHUYECKOTO aHAIU3a C UCIIOJIB30BaHUEM COBPEMEHHBIX
CpPE/CTB BEIYHUCIUTEIBHON TEXHUKHY,

OpraHu3anys ¥ IMPOBeIeHUEe KOHTPOJIS KadecTBa ChIPhs, IPOMEXYTOUHBIX IIPOLYK-
TOB U IPOJYKIIUH.

0) o0bexTaMu NMpodeccHoOHATbHON AesITeJILHOCTH ABJSIOTCS:
XUMHYECKHUe BEIeCTBA M MaTepHalibl; METOABI X IIPUOOPHI ONPE/IeIEHHs COCTaBa U
CBOMCTB BEILECTB ¥ MaTepUaJOB

B) CJylIaTe]b, YCHEUIHO 3aBEepINMBIINI 00ydeHUe IO JaHHOM mporpaMme, AOI-
JKeH pellaTh Cleayrolnue nmpodeccHoHaabHbIe 3a4a4H, B COOTBETCTBUM C BUAAMHU
po(hecCHOHANIBHON JesITeTbHOCTH:

- cbop, obpaboTka, aHamu3 U 0000IIeHNE TEPENOBOr0 OTEYECTBEHHOIO U MEXIY-
HapOJHOT'O OIBITA B COOTBETCTBYIOLIEH 00IaCTH UCCIIEOBAHUIA;

- MOATOTOBKA TIPEIJIOKEHWH ISl COCTAaBIEHHs IIAHOB M METOAWYECKHX IIpo-
rpaMM HCCIeIOBaHUM U pa3paboToK, MPaKTUYECKUX PEKOMEHJalMil 110 MCIIOIHE-
HUIO UX Pe3yJbTaTOB;

- OCYILECTBJICHHE TEOpPETHUEeCKOro 000OIIeHUs HaydHBIX [NaHHBIX, PE3yJIbTaTOB
9KCIEPUMEHTOB W HaOIIOAEHUH, MOArOTOBKA PEKOMEHIALMM II0 IMPOJOLKEHHUIO
WCCJIeZIOBAHUS;

-IIOAITOTOBKA OTYETA i BO3ZMOJKHBIX ITyOJIMKAITUH.

1.3. TpeGoBanue Kk pe3yIbTaTaM OCBOEHHS NPOTrPaMMBbI

B xauecTBe IMIaHUPYEMBIX pe3yJIbTaTOB OCBOSHUS IPOTrPAMMBbI IPUBOMISITCS:

a) CIyIaTellb B pe3yJbTaTe OCBOEHHUS NPOrpaMMBbl JOJDKEH 00safaTh ClIemdy-
IOLUMH ITPO(ECCHOHAIBHBIMY KOMIIETEHIIUSIMHU:
IIOHUMAET CYIIHOCTh U COLUAIBbHYIO 3HAYMMOCTh IPO(PECCUU, OCHOBHBIX IE€PCIIEK-
THUB U NIPoOIIeM, ONPEeIeNSIONIX KOHKPETHYIO 00J1acTh JesITebHOCTH;

BJIaACET OCHOBaMHU TE€OpHUHU (b}’HILaMeHTaJILHHX pa3aciioB aHAJIUTUYECKOU XUMHUH,

CHOCOOHOCTBIO MPUMEHSATH OCHOBHBIE 3aKOHBI XMMUHM IpU OOCYXXIEHHWH IIOITY-
YEHHBIX pe3yJIbTAaTOB, B TOM YHUCIIE C MIPUBJICYCHUEM HH(POPMAIMOHHBIX 0a3 1aH-
HBIX;

BIa/ieeT HaBBIKAMH XUMHUYECKOT'O 3KCIEPUMEHTa, OCHOBHBIMU CHHTETUYECKUMU
U aHAIATHYCCKAMH METOJaMH TIONy4YeHHsS M HCCIEIOBAaHMS XUMHYECKUX Be-
IIIECTB U peaKIluii;



IMMPpEACTABJIACT OCHOBHBIE XMMHUYCCKUE, (bmnqecxne U TCXHHUYCCKHE aCIICKTHI XU~
MHUYECKOI'0 MPOMBIINUICHHOTO IMPOU3BOACTBA C YUCTOM CBIPBEBBIX U SHEPIeTHUYC-
CKHX 3aTparT,

BJIaJle€T HaBbIKaMH pabOTBl Ha COBPEMEHHOW ydeOHO-HAaydHOU ammaparype Ipu
IIPOBEIEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

HMeeT OIBIT paboThl Ha CEPHUITHOM anmaparype, IpUMEHSIeMON B aHAIUTUIECKUX U
(GU3UKO-XUMUYECKUX HUCCIIETOBAHMUIX;

BJIaACCT METOAaMHU PETUCTpallui U 06pa6OTKH PE3YIBTAaTOB XUMHUYCCKUX IKCIIC-
PUMEHTOB, BJIANCCT METOAaMHU Oe3omacHoro o6pa1ueHH;1 C XUMHWYECKUMH MaTCpu-
ajlaMHi C YYETOM HX (I)I/IBI/IIIGCKI/IX U XMUMHUYECKUX CBOUCTB, CIIOCOOHOCTBIO IIpOBO-
AUTH OLICHKY BO3MOXKXHBIX PHCKOB,

BJIaJieeT MeTofaMu oTOopa MaTepuana Uil TEOPETHUECKHUX 3aHATHI U J1abopaTop-
HBIX paboT.

0)B obnacTy 3HAHWM, YMEHUH M HaBBIKOB, KOTOPbIE (OPMUPYIOT yKa3aHHBIE
KOMIIETEHIIUU U OoJiee JeTallbHO PACKPHIBAIOTCS B JUCLUILUIMHAPHOM COACpKaHUU
nporpammel. CiyinaTesb B pe3yJibTaTe OCBOCHMS NIPOTPaMMBI TOJKEH 00sajnaTh
ClIeIyIOIAMU3HAHUSIMY, YMEHUSIMHU, HABBIKAMM:
3HAaTh:

- OCHOBHBIE 3aKOHBI M METOIBI AaHAIUTUYECKOW XMMHU; aHATUTHUECKYIO CIIykOy
KaK CUCTEMY;

- OCHOBHBIE TIPUHITHITEI YCTPOHCTBA U pabOTHl COBPEMEHHOTO 000py10BaHUS;

- c11ocoOBI 00pabOTKK aHATUTHYECKOIO CUTHATIA,;

- BJIEMEHTHI METPOJIOTHH, CTAaHIAPTHU3ANUA U CepTUDUKAIINYA B aHATU3E;

VYMeTs:

- 000CHOBaHHO BEIOMPATH COOTBETCTBYIOIIMM METOJ aHalHu3a B 3aBUCHUMOCTH OT
TTOCTAaBJICHHOM 3a/1a4d ¥ BO3MOXKHOCTEH J1abopaTopuy;

- Ha COBPEMEHHOM YPOBHE IPOU3BOAUTH PA3IMYHbIE XUMUKO-aHATUTHUYECKUE OIle-
panuy,

- C TOMOIIBI0 KOMITBIOTEPHBIX TEXHOJOTHM MPOM3BOAMTH 00pabOTKy mMoirydae-
MBIX aHAJIUTUYECKUX CUTHAJIOB U KOPPEKTHO MPECTaBIATh PE3yIbTaThl aHAIN3A;
-TI0JTh30BaThCSl HOPMATUBHO-TEXHHUECKONW NOKyMEHTalueil B o0iacTH aHamu3a.
Bnanets:

- COBPEMEHHBIMU XUMHUYECKUMU U (PU3UKO-XUMUYECKUMH METOJJaMHU aHaJIn3a;

- croco6aMu OIEHKH OCHOBHBIX METPOJIOTHYECKUX ITapaMeTpOB METOHOB M METO-
VK aHaJIA3a.

1.4.TpeGoBanusi K YPOBHIO NMOATOTOBKH NOCTYyNAaloliero Ha o0y4eHue,
He00X0JUMOMY [IJIs 0CBOEHHSI IPOTrPaMMBbI

[Tporpamma mpodeccruoHaNBHOHN MepenoAroTOBKY «XUMHUYECKUN aHallu3 B MUIIe-
BOM, XUMUYECKOH U (hapMalleBTUYECKONW IIPOMBIIIEHHOCTH» paccuuTaHa Ha JIMLI,
HMEIOIIUX BhICIIee oOpa3oBaHMe, a TakKke Ha OakalaBpOB M CTYyAEHTOB BBIILYCK-
HBIX KypCOB BBICIIUX yueOHBIX 3aBefileHuH. [IporpaMma nomoineTr cnenuanucTam,



JKENaIoIUM IOJIy4uTh Oonee yriayOneHHY0, QyHIaMEHTaNbHYIO TTOATOTOBKY IIO
XUMHUYECKOMy aHanmu3y. Hamuuuwe ykazaHHOro oOpa3oBaHHS MOJDKHO IOATBEp-
KJIAThCS TOKYMEHTOM IOCYJapCTBEHHOTO MIIH YCTaHOBJIEHHOTO 00pasiia.

1.5. TpyaoemkocTh 00y4eHHs
HopmaruBhasi TpyZoeMKOCTh 00y4deHus 1o JaHHOW mporpamme — 504 uaca.
Cpoxk o0yueHus — 6 MecsIeB.

1.6. ®opma oOyuenus

®opma 00y4eHus — 3a04Has C UCIOJIb30BaHUEM IUCTAHIMOHHBIX 0Opa3oBa-
TEJIBHBIX TEXHOJIOTHH U 3JIeKTpOHHOTro oO0ydyeHus. OOydaroniyecss MOTYT BhIOpaTh
OTIENbHBIE pa3/ieNbl MpeaaraeéMoi IporpaMmEl.

1.7. Pexxum 3aHaTuin

6 JacoB B JeHb, 6 pa3 B HeJlelt0, Bcero 36 4acoB B HEJIEIIO

2, COIEPKAHWUE ITPOI'PAMMBI
2.1. VYwu4eOubii mian
Tabnuya 1.
Haumenosarue g Bce | Juecmanyuonnvie | CPC, | Texywuii xoH- | IIpomedicy-
OUCYUNTIUH 8 20 | 3amamus, yac yac | mpons™(wum.) mouHas am-
% ouc mecmayus
f% ’Z‘ac o § g PK |KP [KI |3auem |-
S Y § S 3 PI" 3a-
§ & _ § D, MeH
3 I H
S 9 S| '8 % 8%
Q § SERSEERNSES
1 2 3 4 5 6 7 8 9 10 11 12
1.OcHOBEI xumu-| 124 | 62 | 22 40 62 KP 3ayem
YEeCKOTro aHaJiu3a Tecm
51 XUMUYECKHE
METO/IbI aHaJIN3a
2.Duzuko- 160 | 80 | 30 50 80 KP 3auem
XUMHYECKHEe Me- Tecm
TOJIBI aHAJIW3a
3.Xpomarorpapu | 80 | 40 | 10 30 40 KP 3auem
YeCKHe  METObI Tecm
aHayM3a
4.0t60p u mom-| 70 40 | 10 30 30 KP 3ayem




TOTOBKa TPOOBI K Tecm

aHAIN3Y

5. Metoner mare- | 70 30 | 10 20 40 KP 3auem
MaTHYECKOH CTa- Tecm

THCTUKH B XHUMH-
YECKOM aHaAIN3eC

Hmozo 504 | 252 |82 170 | 252
Hmoeoeas amme- | Boinycknas paboma
cmayust

*KII - Kypcoeoii npoexm, KP — Kypcosas paboma, PK — koumponvuas paboma, PI'P — pac-
yemno-zpaghuyeckasn paboma, Pegh.- Pegpepam.

2.2. JlucuunjMHApHOE COAepKaHHe NMPOrpaMMbl

MO/]leb I. «OcHOBBI XHMHYECKOI0 AaHAJIN3a U XHMHYECKHEe MeTOAbI aHAJIH32)

xuMud. OCHOBHEIE TIO-
HSTUS U 3aKOHBI aHa-
JTUTAYECKOW  XUMHH.
Bribop merona ananu-
3a OCHOBHBIE CTaauH
XMMHYECKOT0 aHaJIn3a.
TpeboBanus, npeabss-
JsieMble K aHAJIUTHYe-
CKUM peaklUsM: TIpa-
BUJIBHOCTH ¥ BOCITPO-
U3BOJUMOCTh,  KO3(-
burueHT 9yBCTBU-
TEIHOCTH, Ipeaes 00-
HapyxeHus. EIuHUIEI
KOJIMYECTBa BeIleCTBa
U CIIOCOOBI BEIPAKEHUS
KoHIeHTpauuu. [loHs-

Ne
n/n | Haumenosanue pasne- | Beero Huctanumonnsie 3anatus | Camo- | @opma
J1a, TEMBI CTOSI- KOH-
Bcero |Jlex- |IIpax- | Te/IbHasd | TPOIA
LUK THYE- pabora
CKHe
1. | Teopernueckue oOcCHO-
BEI aQHAJIMTHYIECKOM 12 6 2 4 6




THE.  MOJb, MOJb-
SKBUBaJIEHT. MaccoBas
JIOJIsl  BelllecTBa, MO-
JspHasi KOHLEHTpalus,
MOJISIpHasl KOHLIEHTpa-
LHs S5KBHBAJICHTOB,
TUTP pacTBoOpa.

KucnotHo-ocHOBHOE
paBHOBECHE B MHOIO-
KOMIIOHEHTHBIX CHUCTe-
max. bydepusie pac-
TBOpPBl U KX CBOWCTBA.
Bydepnas €MKOCTb.
Beruucnenus pH pac-
TBOPOB HE3apsHKEHHBIX
U 3apsOKEHHBIX KHUCIIOT
U OCHOBaHUM, MHOI0OC-
HOBHBIX KHACIIOT ¥ OCHO-
BaHWM, CMECU KUCIIOT U
ocHoBaHmii. Pacuér pH
IIpU  B3aWMOJIEHCTBUU
KHCIIOTHI U OCHOBaHUS.
THIBI  KOMILIIEKCHBIX
COEIMHEHUM, HCIOJb-
3yeMBbIX B aHaJIUTH4e-
CKOM XMMUHU U UX KJlac-
cudpuxarmu. CryneHda-
TO€ KOMILIEKCo0Opa3o-
BaHHE.
KonuuecTBeHHbIE Xa-
PaKTepUCTUKHU KOM-
IIJIEKCHBIX COENUHEHU.
@axTophl, BIUSAIOIINE
Ha KoMILIeKcooOpaso-
BaHUE. TepMoaMHaAMU-
Yyeckas U KMHeTHu4ecKas
YCTOWYHBOCTH KOM-
IJIEKCHBIX COENUHEHUHN
U e€ 3HayeHWe B THUT-
pumerpuu. CBoiicTBa
KOMILJIEKCHBIX ~ COENIH-
HEHUM, UMEIOINe aHa-
JUTUYECKOE 3HAYEHUE.

12




OcHoBHBIE HarpasJe-
HUS HCIIONIb30BAHUS
OpraHUYECKHX peareH-
TOB B XUMHYECKOM
aHaimuse. Ilomste o
(byHKIMOHAIBHO-
aHAJIUTHYECKUX TIpyI-
nax. BiousHue ux npu-
pPOZBI B MOJIEKyJe pea-
TeHTa Ha €ro B3auMo-
IEWCTBAE C HEOpTraHH-
yeckumu uoHamu. Oc-
HOBHBIE THUIIBl COEIH-
HEeHMH, oOpasyembIX ¢
ydJacTMeM  OpraHudye-
CKUX peareHTOB. Xeja-
TBI, BHYTPUKOMILIEKC-
Hble coenuHeHus. Dax-
TOPBI, OIpPEEISIOIIHE
YCTOMYHUBOCTh X€JIaTOB.
XenaTHbId 3¢ heKT.
Baxwneimme opranude-
CKHE peareHTHl, IpuMe-
HS€Mble B aHallu3e I
MacKHpOBaHUs, pazJie-
JIeHus, OOHapyXeHus,
OIIpeieNIeHuUs HOHOB
METaJLIOB.

12

ONEKTPOAHBIM IOTEH-
1uai. VYpaBHeHue
Hepncra. CrannapTHbIf
U (opMaNbHBIM TOTEH-
ruansl. CBsI3p KOHCTaH-
ThI ~ pPaBHOBECHS  CO
CTaHIApTHBIMU IIOTEH-
nuanamu. Hanpasnenue
peaklUy OKHUCIECHHS H
BOcCcTaHOBJeHUs. Dak-
TOpBI, BIUSIOLUINE Ha
HaIpaBlIeHUE OKHCIIU-
TEJIbHO-
BOCCTaHOBUTEIEHBIX
peakiuii. Ilonstue o
CMEIIaHHBIX ITOTEHIIUa-
nax. MexaHu3Mbl OKHC-

14




JIUTEIBHO-
BOCCTaHOBUTEIBHBIX
peaKiui. OcHoBHBIE
HEOpraHW4YecKue U Oop-
raHU4YecKue OKHUCIIUTe-
JM U BOCCTaHOBHTEIH,
IIpUMEHsIeMbIE B aHaJIu-
3e. Metoasl mpensapu-
TEJTBHOTO OKUCIEHUS H
BOCCTaHOBJICHHS OIIpe-
JIETSIEMOTO JJIEMEHTA.

I'paBumMeTpudeckuii
aHanmu3.  CymHoCTh
aHaimu3a, IpeuMyIe-
CTBa U HEIOCTaTKH
Merona. [lpsimble u
KOCBEHHBIE  METOJIBI
onpenenenus. Onepa-
MM  TpaBUMETpHUYe-
ckoro aHammza. OO0-
masi cxeMa orpefere-
Huii. TpeGoBanus k
OCaXXlaeMOM U TIpa-
BUMETPHUYECKOH Qop-
MmaM. W3menenus co-
cTaBa OcajKa IPH BBI-
CyIIMBaHUU ¥ IpOKa-
nuBaHuu. IlorpemiHo-
CTH B TpaBUMETpUUE-
CKOM aHajuze. Pacuer
MacChl HaBEeCKH |
00BeM

0CauTeIs

18

10

Kucnorno-ocHoBHOE

TUTPOBaHUE.  3aKOH
SKBHUBaJeHTOB. Pacuer
KOHI[EHTPAllud HOHOB
BOJOpOAa B pPacTBO-
pax CUJIBHBIX M Cla-
OBIX KHCJIOT, OCHOBa-
Hui. Bydepusie pac-
TBOPBI. CyurHocTb
KHUCIIOTHO-OCHOBHOTO
tutpoBanus. Muauka-

20

10

10




TOPBI KHCJIOTHO-
OCHOBHOTO THUTPOBa-
HUS, 0bnacTu mepexo-
na. Kpusble TuTpoBa-
HUsl, MHTEPBAJ cKavka
pH,

OKBUBAJICHTHAS TOYKA.
Bri6op uHIuKaTopa.

Heopranuueckue u op-
TraHUYECKUE TUTPAHTHI B
KoMIUIeKcoMeTpuu. Mc-
II0JIb30BaHUE AMUHOIIO-
TUKapOOHOBEIX KHCIIOT
B KOMILUIEKCOHOMETPHH.
IlocTpoeHre  KpHUBBIX
TUTPOBaHUS. Me-
TaJJIOXPOMHBIE  WHIH-
KaTopbl U TpeboBaHuS,
IIpeIBSBISIEMbIE K HUM.
Baxnelimme  yHUBep-
calbHbIE W crenuduye-
CKHE METalNIOXPOMHEIE
uHIUKaTopel. CrnocoOs
KOMILJIEKCOHOMETpHYe-

CKOT'O TUTPOBAHMUS:
npsimoe, obpaTHoe, Koc-
BeHHOe. CeneKTUBHOCTh
TUTPOBAHUS U CIIOCOOBI
e€ mosbiueHus. [lo-
I'PEIIHOCTH  TUTPOBa-
Hus. [Ipumeps! npakTu-
YEeCKOT0 MPUMEHEHUS

10

OcanurensHOEe THUTPO-
BaHWE.  ApreHToMeT-
pus. MHaukaTopel mpu
TUTPOBaHUM II0 METO-
nam Mopa, @asHca,
@omnbrapaa. CnocoOsr
oOHapyXeHHsI KOHeY-
HOM TOYKHM TUTPOBAHUS,;
UHIUKATOPBl B JPYTUX
MeToLax OCagUuTeNIbHO-
IO TUTPOBAHUS.




Metonsl  OKHCITUTENB-
HO-
BOCCTaHOBUTEJIEHOTO
TATpoBaHus. Ilepman-
ragatomeTpusd. Homo-
METpUS U UOIUMETPHSL.
buxpomaromeTpus.
BpomaromeTpus,  1e-
pHUMETpHUs, BaHAIaTo-
METpHsl, TUTAHOMETpHH,
XPOMOMETpHSI. Ilep-
BUYHBIE U BTOPUYHBIE
craggaptel. MHauKaTo-
pel. Ormpenenenue He-
OpPraHM4YeCKHX W opra-
HUYECKUX coenuHe-
HUH.

18

10

Hroro

124

62

22

40

62

3auer

Mopnyas 1. «@u3HKO-XHMHYECKHE METOABI AHATH32»

/11

HaumenoBanue pasznena,
TEMBI

Bcero

JIMCTaHIIMOHHEIE 3aHATHUS

Bcero

Jlek-
110505

[Tpak-
THAYe-
CKHe

Camo-
CTOSI-
TeNbHast
pabota

®opma
KOH-
TPOJIA

Obwas xapakrepHcTHKa
(U3UKO-XUMHYECKUX Me-
TOJIOB aHanu3a. Kiraccu-
bukanus mertomoB. Oc-
HOBHEIE IIPOLECCHI, MPO-
TEKaIOLINe B 3JIEKTPOXH-
MUYECKOHN STUEHKeE.

16

4

10




[Torenmmomerpus. Cy1r-
HOCTh MeToa. . Ompene-
JIeHUe KOHIIEHTPAIHH
aHaJIU3UPYEMOro pac-
TBOpa

(MeTox rpaxyupOBOYHO-
ro rpaduka, MeToJ[ CTaH-
JIapTHBIX 100aBOK).

20

10 2 8

10

[ToTenmmomeTpuyeckoe
tuTpoBanue. CyIIHOCTH
MeTona. MupukaropHbie
QNIEKTPOMBI.

22

12 -t 8

10

Teopernyeckue OCHOBBI
BOJIBTaMIIEPOMETPHH.

KauecTBenHbBIHI u
KOJIMYECTBEHHBIN aHaJIN3.

24

14 6 8

10

Kynonomerpus. Cym-
HOCTh MeToza. CriocoOb!
OIIpe/ieNIeHuUs KoIrye-
CTBa DJIEKTPUYECTBA.

18

10 4 6

OO6uuii npuHIKD MeTofa.

Knaccudukanus onrtu-
YeCKMX METOJOB aHalu-
3a. 3akon  Byrepa-
JlamGepra-bepa. Onru-
4yecKas IUIOTHOCTh, CBe-
TOMCITy CKaHHE.

30

14 6 8

16

CyIHOCTB METOo/a.
ATOMHO-3MHCCHOHHBIN
CIIEKTPATbHBIM  aHAJIM3.
IIpoucxoxaeHue  CIiek-
TpoB. KadecTBeHHEIH W
KOJIMYEeCTBEHHEIA  aHa-
JIU3.

30

14 6 8

16

HUrtoro

160

80 30 50

80

3auer

Moay.s III. «XpomaTorpadpunueckne MeToabl AHAIH3A)

HaumeHnoBanue pa3acna,
TCMBI

Bcero

JIMCTaHIIMOHHBIE 3aHATHS

Camo-
CTOSI-

®opma
KOH-




Jlek-
1105051

Bcero [Tpax-
THYe-

CKHEC

TeNbHas
pabora

TPOJLS

Knaccudukanus mo ar-
pPEraTHOMY COCTOSIHHIO
(a3 u MeToMKe MPOBe-
NCHUs SKCIIEpUMEHTA.
XpomaTorpabudeckue

napaMeTphl

16

10

ITpuHUMDBL © busn-
KO-XUMHYECKHE OCHO-
BBl MOJIEKYJIIpHOU, ab-
COpOLIMOHHOM, Ia30BOM U
pacnpenenuTenbHon

XKHUIKOCTHOM  Xpomaro-

rpadun

18

10

HMonoobmennas, 6ymax-
Hasl, TOHKOCJIOMHAasl Xpo-
Matorpadus. OcobeHHO-
CTH METOJIOB, almapary-
pa, KaueCTBEHHBIH U KO-
JINYECTBCHHBIN aHAHU3.

22

12 2 10

10

BricokoaddexruBHas-
KHUJIKOCTHAsI XpPOMATO-
rpadus: MexaHu3M pasz-
JeNIeHus, annapaTypa,
KOJIOHKH ¥ JIETEKTOPBHI.

24

14 2 10

10

Hroro

80

40 10 30

40

3auer

Mopayas IV. «OT60p H HOAroTOBKA NPOGHI K AaHAJIH3Y

=

HaumenoBanue pa3acia,
TEMBI

Bcero

JlucTaHIIMOHHEIE 3aHATHS

Jlek-
1105074

Bcero [Tpak-
THYe-

CKHC

Camo-
CTOSI-
TeJbHas
pabota

®opma
KOH-
TPOJIS




Bribop cxemel U MeTona
aHanuza o0beKTa ¢ yué-
TOM €ro KadeCTBEHHOI'O
COCTaBa U LIeTIH aHaJIH3a.
[IpencraBUTEIEHOCTD
npoOsl: mpoba U 0OBEKT
aHanu3a; npoba U MeTo
aHammsa. Croco6sl mo-
JTy4eHus cpeiHed poObI
TBEPABIX, KUJIKUX U TIa-
3000pa3HBIX  BEIIECTB.
ITepBudnas obpaborka u
XpaHeHue 1pod, m03u-
pymomue  yCTpoMCTBa.
TpancnoptupoBka. OT-
0Op TOKCHYHBIX W pa-
JUOAKTUBHBIX TPO0.

14

OcHoBHBIE cTaauu TIPO-
Oomonrorosku. Boma B
npobax. OCHOBHEIE OIle-
paluy IepeBoaa MpoOE!
B (dopMy, yIoOHYyIO s
aHanm3a. PactBopeHue B
pa3IM4HBIX cpenax: Heki-
CTBHE KHUCIOT M CMecei
KHCIIOT; CIUIaBJIEHHE CO
IIEJIOYHBIMH U KHCIIOT-
HBIMU IIJIaBHSIMU; CILIAB-
J€HHe B TPUCYTCTBHH
okuciauTene. Pasmoxe-
HHE B TOKE KHCIOpOIa,
XJiopa. JJIeKTPOXUMHUYE-
ckoe pasnoxenue. Crre-
[[HaJIbHBIE BHUABI Paziio-
KEHHS:  TePMUYECKOE,
mon gasineHueM. Kowm-
OMHHpOBaHWE  pa3Iuy-
HBIX IIPHEMOB pa3JIoKe-
HUSL.

14

ITpobonoaroroBka opra-
HUYECKUX 00BEKTOB:
MUHEpaIu3alus, CyXoe U
MOKpO€E 030JIEHHE; OKHC-

12




JUTEIIBHOE M BOCCTaHO-
BUTEJIBHOE pa3OXKECHHE,
OECTPYKIMsSI B 3aMKHY-
TOM 00b&Me, TepMuye-
CKOE, JJIEKTPUYECKOE M
JIy4€BO€ BO3ECUCTBUE.

Meronsl otbGopa mpob
Boabl. Crocobsl ot6opa
npo6. ABTOMaTHYECKHIA,
HENIPEPBIBHBIN,  IIE€PHO-
IUYECKUI W pa3oBEIA OT-
6op mpob6. Otbop mpobd
U3 OTKPBHITOIO BOMOTOKA,
U3 BOJOIIPOBOJIA TPYHTO-
BBEIX, aTMOC(EPHEIX BO/I.
TpeboBanus Kk  KoH-
CTPYKIMSIM ¥  YCTpOW-
CTBaM Jjisi otOopa mpob
BOJIBI.

KoncepBauus u xpane-
Hue mpo6. Ilpupoma wu
XapaxrTep U3MEHEHUIN
npod @pU  XpaHEHHH,
CBsI3aHHBIE C BHIOM OTO-
OpaHHOH mpobEl  (T10-
BEPXHOCTHBIE, TPYHTO-
Bbl€, IIMTBEBBIE BOJbI).
Kpurepuii nms  BeiGopa
COCYJZIOB, HCITOJIb3YEMBIX
IUIsl XpaHEeHUs U KOHCep-
Banuu. CrocoObl KOH-
CepBallud ¥ WX CBA3b C
IIOCJIEAYIOIIXM aHAIH30M

14

Ot160p mpo6 moUBE! B UX
XpaHEHHE B 3aBUCUMOCTH
OT 3aza4 aHanusa. llox-
TOTOBKA IOYBBI K XHUMH-
YECKOMY aHalu3y: BO/I-
HbI€, KHUCIOTHBIE, COJle-
BEIE BBITSDKKH, MUHepa-
JMu3anyMsa I04YB, BEIfENIe-
HUHE OpraHWYEeCKHUX Be-
mecTB. Ilpumenenue xu-
MUYECKUX U HUHCTPYyMEH-

16




TaJIbHBIX ME€TOJOB B aHa-
JIU3€ TI0YB

Hroro

70

40 10 30

30

3ayer

MO,ﬂy.l'lB V. «MeTO}Jbl MATEMATHYE€CKOH CTATHCTHKH B XHMHYECKOM aHAJIH3€»

= 2 F

HanmMenoBanue pasgena,
TEMBI

Bcero

JlMCcTaHITMOHHEIE 3aHATHS

Jlexk-
805071

Bcero IIpak-
THYe-

CKHEC

Camo-
CTOSI-
TEeJbHAS
pabora

®opma
KOH-
TPOJIs

Mertponorudeckue
HOBBI XUMHYECKOTO
aganuza. Kiaccuduxa-
LI¥s1 IIOTPELIHOCTEN aHa-
nuza. CHcTeMaTHYeCKue
U CIy4YauHble IIOTrpell-
HOCTU. AOCOIIIOTHEIE H
OTHOCHUTEJIBHEIE To-
rpemiHOCTH.  CrnocoOsr
OLICHKH NPABHJIEHOCTH:
UCTIONIb30BaHWE  CTaH-
IApTHBIX 00pa3loB, Me-
TOJT 10OABOK, METO/I

BAPBUPOBAaHUS HABECOK,
COIIOCTaBJICHHE c
IPYTHMH METOHAMHU.

OC-

32

12 4 8

20

Pe3synpTar aHammza Kak
Cly4yaiiHass  BeJWYHWHA,
reHepajbHas M  BBIOO-
poYHasi  COBOKYITHOCTH.
Craructuueckass  obpa-
0oTKka pe3yJbTaTOB U3~
MEpEeHun

20

10 4 6

10

IInanupoBaHue sKcrepu-
MeHTa. KoHTpons kaue-
CTBa pE3yJbTaTOB XWUMHU-
YECKOIo aHau3a.

18

10




Hroro

70 30 10

20 40 3auer

3. YC/10BUA PEAIU3ALIUU NPOTPAMMBI

3.1. MaTepnaJleO-TeXanecxne YcCJj10BHsA peaiu3alii NporpaMmMbl

Haumenosanue cne- Buo 3anamuii Haumenoeanue o60-
UUAUZUDPOBAHHBIX Pyo0oeanus, npozpamm-
ayoumopuii, KabuHemos, H020 0becneyenusn
aabopamopuil
1 2 3

JleKyuu

Komnosromep, IKpaH,
MyJibmumeOuiinsle npe-
3eHmayuu K J1eKyuoH-
HbIM U NPAKMUYECKUM
3AHAMUAM

Hpaxmuuecxue 3AHAMUA

3.2. YueGHo-MeTOAHYeCKOE 00ecnedyeHre MporpaMmmbl

OcHoBHas JIUTEpaTypa 1o MOLYyJIrO «OCHOBBI XHMHYECKOI0 aHAJIHN3A H XHMHYe-

CKHE METOAbI aHAJIH3a)»:

1.Ckyr I., Yact [I. OcHoBrl anamuTH4eckoi xumun.T.1 u 2.M.: Mup.1979. -

480,438 c.

2.Bacunbes B.I1. Aranurugeckas xumusi: y4e6. moco6ue. M.: Bricias mkoina,

2003. 1. 1,2. -700 c.

3.30n010BI0.A. OcHOBBIaHATHTHYECKOMXMHIU. OB IIHEBOIPOCH. MeToIBIpasieneH
us:yded. mocobue. M.: Beicias mkoia, 2004. 1.1, 2.- 361¢, 503 c.

4 Ilerpyxun O.M. AnanutHueckas Xumus. XUMAYECKHEe METO/bI aHaIm3a. M.

Xumus, 2006. - 300c.

5.[opoxosa E.H., I[Tpoxoposa I".B. 3aauu 1 BOpoCk! 110 aHATUTHYECKOH XUMUK

.M, Mup, 2001. - 267c.

6.bensisekas T.A. [IpakTiieckoe pyKOBOACTBO II0 FPABUMETPUH ¥ TUTPUMETPHIHL.
M.: Hetogmamu, 1996.-163 c.

JlononHuTenpHas TUTEpPATypa




7.1uroBuu UK. Kypc ananutuueckoit xumuu . M.: Jlans, 2004,- 496¢.
8.51con D.0. TeopeTuueckye OCHOBEI aHATUTHYECKOH Xumuu .M.: Bricias
mkosta, 1985.- 398c.
9.Toncroyxos JI.W. 3anadnuk mo KOJTHYECTBEHHOMY aHanu3y . M.: Xumus, 1981.
-251c.
10.JInnunenko A.T. Ananutudeckas xumus . M.: Xumus,1998.

1.1, 2. - 1000 c.
11./xabapos JI.H. C6opHUK ynpaKHeHU# 1 3a/1a9 110 aHATUTHIECKON XUMHUH.
M.: OO0 «Memuuunckoe uHpopM. AreHcTBoY, 2007. - 240c.
12.J1atitiren I'.A., Xappuc B.E. Xumudeckuit ananuz. M.: Xumus,1979.-624 c.
13.®putn [Ix., Hlenk I'. KonmuuecTBennsiii anamms. M.: Mup.1978.-557 c.
14 Kynne V., llIgear I'. OCHOBHI Ka4eCTBEHHOI'0 U KOJIMYECTBEHHOTO aHAIM3A.
M.: Mup,1997.-424 c.

HNuTepHeT-pecypcesbi:

l.Ananutnueckas xumus B Poccum - http://www.rusanalytchem.org/default.aspx
MeTtompt u OOBEKTEI XUMHUYIECKOTO aHanmM3a -
http://www.achem.univ.kiev.ua/moca/. 2.Pecypchl pOCCHMCKOr0 MHTEPHET I10 KO-
noruu - http://www.nbrkomi.ru/page/482

OcHoBHas JIATEpaTypa 1o MO4yJIrO «DH3HKO-XHMHYECKHE METOAbI AaHAJJIH-
3a»

1. Anamutudeckas xumus (Gus. 1 Guz.-XxuMm. MeTob aHamu3a) /mox pea. O.M.
ITerpyxuna. — M.: Xumus, 2001. -496c¢.

2 EnpsmeBnd M.A. ATOMHas M MOJIEKyJsipHasi criekTpockomnus .M: U3n-so Du-
topuan YPCC,2001.-859 c.

3.Anamutuueckas xumus. Ilpobnemsr u momxomsl.T.2/pen.P.Kensuep, X.-
M.Mepwme, M.Otro, I’ M.Buamep.M.: ACT,2009.-728 c.

4 ITemxosa B.H., I'pomoBa M.M. MeTonb!l aGcopOLMOHHON CIIEKTPOCKOIIMH B aHa-
nuTHdecko xumuu. M.: Beicn.mk.1976.280 c.

JlononHuTenbHAS TUTEpaTypa
5.MonexynapHas CHEKTPOCKONMS: OCHOBBI TEOpUH W mpakTuka. Ilom pep.
®.® . JlurBuru.M: HULT Undpc,2013.-263 c.
6.bexkep }O. Cnexrpockomus, U3n-so PULT «Texuocdepa, 2009.-528 c.
7.Jlonatun B.A. Teoperuueckue OCHOBHI 3IEKTPOXUMHUYECKHAX METOIOB aHAJIM3A.-
M.: Beicmn.mk.,1975.-285 c.
8.bynaroB M.M. ,Kamuukun M.A. [IpakTHdeckoe pyKOBOACTBO 1O (HhOTOMETpHYE-
CKUM MeTonaM aHanuza. JI.: Xumus,1986.-432 c.
9.bynnuxos I'.K., Maiictpenko B.H., Bsacenes M.P. OCHOBBI COBPEMEHHOTO 3JIE€K-
Tpoxumuueckoro ananuza. M: Mup,2003.- 592 c.
10.ITIpakTgeckoe pyKOBOACTBO IO (GU3MKO-XUMHYECKHM METOIaM aHaju3a / Mo/,
pen. M.II.Anumapuna u B.M. VBanoBa. M: U3n-Bo Mock. yuuBep-ta, 1987.- 230
e.



HNuTepHer-pecypebl:

1.Onexrponnas 6ubnuoreunas cucrema «IOb baml V» - https://elib.bashedu.ru/ 2.
OnexTpoHHas 6ubIMOTEUHAs cUCcTeMa « Y HUBEPCUTETCKasi OMOIMOTEeKa OHIIaWH -
https://biblioclub.ru/ 3. SHeKTpOHHaﬂ OubmmoTeUHasi CHUCTeMa W3/aTeNIbCTBa
«JlaHBY https://e.lanbook.com/
4. ONeKTpOHHBIN KaTajior BHGJIHOTeKH Baml'V - http://www.bashlib.ru/catalogi/ 5.
YuusepcanbHas bassl nannbsix EastView (ZocTyn K 3MeKTpOHHBIM HAYIHBIM JKyP-
Hasnam) - https://dlib.eastview.com/browse 6. Hayunas snekrponnas 6ubnuorexa -
elibrary.ru (moctym K DNEKTPOHHBIM  HAyYHBIM  JKypHaJIaM) -
https://elibrary.ru/projects/subscription/rus titles open.asp 7. Windows 8 Russian.
Windows Professional 8 Russian Upgrade. Jlorosop Ne 104 ot 17.06.2013 r. JIu-
[EH3UNOECCPOTHBIE 8. Microsoft
Office Standard 2013 Russian. [Jorosop Ne 114 ot 12.11.2014 r. JIuneusuu Gec-
CpOYHBIE

OcHoBHas nuTepaTypa o MoayiIo «XpomarorpaduuecKue MeToIbl AaHAIH3A»

l.bexkep FO. Xpomarorpadusi. UncTpymMeHTanbHas aHamuTHKA. MeTomsl XpoMa-
Torpaduu ¥ kKanuwusipHoOro 3nekTpodopesa. M.: Texuochepa, 2009.-472 c.

25 mun AW, Amua O.51., Amma A, Ta3oBas xpomatorpadus.M.:Tpaucur,
2009.-528 c.

3.Maiiep B.P. Ilpaxtuueckas BbICOKOD(h(}EKTUBHAS >XUAKOCTHAS XpOMAaTOIrpa-
¢us.M.: Texnocdepa,2013.-632 c.

4.Cronsapos b.B., CaBunos B.W., Buten6epr A.I'. u ap. [IpakTuueckas razosas u
xuakoctHas xpomarorpadpus.CII, 2002.-616 c.

JlononHuTeNbHAS JIUTepaTypa
5.AnBa3oB b.B. Beenenue B xpomarorpaduro. M.: Beicmi.ikona,1983.-240 c.
6.AliBazoB b.B. Ilpaktudeckoe pykoBOACTBO 1O Xxpomarorpaduu. M.:
Beicm.mkorna.1968. -281 c.
7.KontoxoB B.}O. Xpomarorpadus. Uza-Bo «Jlaue»,2012.-224 c.

8.T'onsbept K.A., Burneprays M.C. Brenenue B ra3oByw xpomatorpaduio. M.:
Xumus,1990.-352 c.

9.bepeskun B.I'., I'aBpuuer B.C., Konomuern; B.H. I'a3zoBas xpomarorpadus B
HedTexumun.M.:Hayk,1975.-272 c.

HNuTepHer-pecypcesi:
AHanmutryeckas XUMUS B Poccun -
http://www.rusanalytchem.org/default.aspx Poccuiickuii XMMUKO-
aHAJIUTUYEeCKUH nopran - http://www.anchem.ru/



Caiir s XpoMatorpapucToB -
http://www.chromatograf29.ru/ CrarucTuka B aHaIH-
THYECKOH XuMuH - http://chemstat.com.ru/

Cro Jer Xxpomarorpaduu -
http://bio.fizteh.ru/student/biotech/2006/hromatografiya.html Teopus
¥ IIpaKTHUKa Xpomarorpadum - http:// www.chromatogramma.ru/

Xumuk. CaiiT o xumuw. - http://www.xumuk.ru

xpomaTorpadus -
http://anchem.pro/sites/files/user_files/user6/doc/chromatography 2 slides.pdf

OcHoBHast tuTepaTypa 1o MoyJio ««OT6op M MOArOTOBKA MPOGHI K AHATH3Y»

1.Kapmos O.A., CaBoctun A.I1. Metos! mpo6oot6opa 1 po6omoaroToBku. M. :

BMHOM. JIaGopaTopus 3HAHWH, 2009. -248c¢.
2. OcHOBBI aHANUTUYECKOM XuMuK: B 2 kH. YueGuuk mns By3oB, FO.A 3010TOB,
E.H.[lopoxosa, B.N. ®aneena, M. 1996.

3. Ananutnyeckas XuMus U QU3HKO-XUMHIYECKHE METOIB! aHAIM3a B IBYX TOMax,
1o pex. A.A. Mmenko, M: M3narensckuii neHTp «AKagemusy, 2010.
JlononHuTenpHas IUTEpaTypa
Murerko C.B., Mopnacos M.M., Tpodumos A.B., Uypukos A.A. ITpo6ooTr6op B
cucTeMax KOHTpoJis mokasarenel. M3n-Bo TamboBckoro roc.texn.yu-1a,2003.-104
e
HuTepHer-pecypcni:
1. ChemNet. Poccus [OmexTpoHHBIH pecypc] : xumuueckas HHGOPMAaIHOHHAS

ceTb. — Pexum moctyma: www.chemnetru, cBoGomHbii (mara obpamieHHS:
15.10.2016).

2.ChemPort.Ru  [OnexTpoHHEI# pecypc] : mopran. — Pexum pgocTyma:
www.chemport.ru, CBOOOIHBIH (mara obpamieHus: 15.10.2016).
3 http://www.xumuk.ru/ [DnekTpoHHBIH pecypc] : mopram. — PexuM mocTyrma:
www.xumuk.ru, CBOOOTHBIH (mata obpateHus: 15.10.2016).

4.AHanuTrYecKas XUMHSA U XUMHYECKUH aHanms [DneKTpoHHsit pecype] : Ilopran
XMMUKOB - aHATUTUKOB — Pexxum noctyma: ANCHEM.RU, cBoGoauslii (nata 06-
pamenus: 15.10.2016). 5. ABC Chemistry [Dnextponnsiii pecypc] : GecraTHbIi
TIOJTHOTEKCTOBBIM KaTajor >XypHalIOB MO XHMHHU. — Pexxum moctyma: http:/abe-
chemistry.org/index.html, ~ cBoGommbiii  (mata  obpamenms:  15.10.2016).
6.ChemSpider [OnexTponHbI pecypc] : 6a3a JaHHBIX XUMHYECKUX COEIHHEHUN U
CMeceH, IpUHajexKanias KOpoIeBCcKOMy XHMHIeCKoMy o0uiectBy BemukobpuTa-
HuU. — Pexxum poctyna: http://www.chemspider.com/, cBoGonusiit (1ata o6pame-
Hus: 15.10.2016).

OcHoBHas nHTepaTypa 10 Monyio «MeToabl MaTeMaTHYecKOl CTATHCTHKH B
XHMHYECKOM aHAJIH3Ee»



1.Bepmnun B.M., Bnacosa U.B., Hukudoposa M.A. AHamuTHdecKass XHMUS:
yuebnuk. Ku.2 [Dnexrponnsiii pecypc] M. UznarensctBo "Jlans" 2019 r. 428 c.
https://e.lanbook.com/book/115526
2. 3onoros 10.A. BeesieHue B aHAIUTHYECKYIO XUMUIO [DNEKTPOHHEIH pecype] 2-¢
3. — M. JlabopaTopus 3Hauwmit: naboparopus 6a3oBbIX 3HaHMH, 2016. 266 c.
https://e.lanbook.com/reader/book/84079/#1
JlononuuTensHas nuTepaTypa:

1. Bepumnun B.W., Ilepues H.B. Ilnanuposanie u MatemMaTudeckas o6paGoTka
pe3yJIbTaTOB XMMHUYECKOro SKCIepHMeHTa. 4-e u3A., crep. M. MszmarenscTBO
"JIanp" 2019. c. 236 https://e.lanbook.com/book/92623 2.MU 2336-95 I'CU
XapaKTepUCTUKH IOIPEIIHOCTH pe3yJbTaToB KOJNMYECTBEHHOTO XHMHYECKOTO
aHaym3a. AITOPUTMBI OIIEHUBAHHS. 3.I'OCT P UCO 5725-2002.
Tounocts (IpaBUIBLHOCTE ¥ NPELU3UOHHOCTH) METONOB ¥  PE3YNHTATOB
usmepenuii. M.: T'occranpapt Poccun.

HuTepHeT-pecypeni:
http://miptru/  Cair =~ MOCKOBCKOTO  (DPM3HKO-TEXHHMYECKOTO  MHCTHTYTA
http://www.msu.ru Caiit MOCKOBCKOrO TroCYJapCTBEHHOTO YHHBEPCHUTETA WM.
M.B.JIomonocosa http://www.edu.ru/ ®enepansubiit mopran «Poccuiickoe o6pa-
3oBanue» http://fepo.i-exam.ru/ @enepaibHblii 3k3aMeH B chepe mpoheccHoHab-
HOro 00pa3oBanus http://i-exam.ru/node/ Enuubiit mopTan HHTEpHET TeCTHPOBAHHUS
B cepe obpasosanms http:/training.i-exam.ru/ VHTepHeT - TpeHaXepsl B chepe
obpasosanmus https://www.lektorium.tv/mooc - «Jlekropuym» http://biblioclub.ru/ -
OBbC VHuBepcuTeTckas 6ubaroTexa oOHIaiH

4. OIIEHKA KAYECTBA OCBOEHMUS ITPOI'PAMMBI

C uenpr0 MpoMeKyTOUHOM aTTeCTAlNK OOYYalOIMXCs MO KaXIAOMY MOJLYIIO
IIpOrpaMMBI ITPOBOAUTCS KOHTPOJIb 3HaHUM B popme TecTa. B KoHIle Bcero Kypca
IIPOBOJIUTCSI UTOTOBOM 3a4eT.
3auer: OneHKa KayecTBa OCBOEHHS IUCIMILUIMHBI OCYLIECTBISETCS ATTECTalMOH-
HOM KOMMCCHEHN B BHJIE 3a4eTa B MUCEMEHHON (OPME Ha OCHOBE CHCTEMBI 3a4TEHO
/He 3a4YTEHO 10 OCHOBHBIM paszieniaM mporpammel. ClyIuaresb CAUTAeTCs aTTecTo-
BaHHBIM, €CITH KMEET OLIEHKY «3a4TE€HO» 110 BCEM TeMaM IPOrpaMMEI, BEIHOCHMBIM
Ha 3a4er.

Wrorosas arrectanys - NPOBOIMUTCS B (JOPME BBINOJHEHHs CIyINATENIsIMU BBI-
IyCKHOM paboThl mepes komuccueil. TeMaTHKa BBINMYCKHBIX pabOT MOXET OBITH
BBIOpaHa CIIyIaTeIsIMH CaMOCTOSITENBHO B pAMKax MPE/IaraéMbIX TEM.

O6bem pabotet — 50-70 ctp., mpudT 14, HHTEPBAI MEX/TY CTPOK — IOy TOPHABIIA.
Crpyxrypa paGoThl — BBe/IeHHE, OCHOBHAS 4acTh, 3aKIFOYEHHE, CIIHCOK JIUTEPATy-
pBI

KonTpouibHbIe Bonpockl Ha 3a4eT 10 Beeil yueGHol nporpaMmme

1. Baxxneiiye opraHu4ecKie peareHThl, IPUMEHSIEMEIE B aHAJIU3E.



2. Bybepusie pacTsopsl, 6ydepHas emxocts. Beruncnenne pH 6yhepHbIx pacTBo-
POB.

3. BHyTpuKoMIuIeKkcHEIe coeuHeHust. Xenatsl. [Ipasuno muknos Uyraesa. Xenar-
HbI# 3@ dexT [IBaprientaxa.

4. OnexTponHsii notennuan. Ypasnenue Heprera. CTanmapTHEIH 1 hopMaIbHbIii
IIOTEHLIUAIEI.

5. CymHocTh IPaBUMETPUYECKOr0 aHalu3a, IMPEUMYINEeCTBa H HEIOCTaTKu. I 'pa-
BUMETPUYECKUHN (BaKTop.

6.YcrnoBus monydeHus KpUCTAJUIMYECKUX ocaakoB. CrapeHue ocanka. [IpuunHbI-
3arpsisHeHMs ocajka. Knaccupukanus pa3inudHbIX BHIOB COOCAXIeHUS. [10I0KH-
TEJIbHOE ¥ OTPULIATENBHOE 3HAYEHUE SIBJICHHUSI COOCAXKIEHUS B aHAJIN3E.

7. TATpUMeETpHUECKUi aHauu3: KJIACCU(UKALUS U CYIIHOCTH METONOB, 13-
MepHTeNbHas IOoCy/Ia.
8.OCHOBHBIE NIOHATHUS: THTPOBAHHUE, TOUKA SKBUBAJEHTHOCTH, KOHEYHAS TOUKA THT-
POBaHWsl, CTaHAAPTHBIE PACTBOPEI.
9.IlepBuunble cTaHAAPTHL ¥ TPeGOBaHWs, IPeAbIBIAeMble K HUM. DUKCAHATIBL.
TouHOCTh TUTPHUMETPHYECKOTO aHAH3a. ICTOYHUKY OTPEITHOCTEH.
10.Knaccudukanus aeKTpoXUMHUYECKAX METOIOB aHAIIH34A.
11.AGcopOuronHEIif crieKTpanbHbIi aHamms. [IpoucxoxkIeHne CIeKTPOB IIOTII0-
IIEHUS.
12.XapakTepucTiKa CBETOBOM BOJIHEL J[JIMHBI BOJH B CIIEKTPE 3IEKTPOMATHUTHO-
IO U3ITy4YeHUs.
13.®oromerpus u crieKTpodhoTOMEpHS.
14. ATOMHO-3MUCCHOHHBIN U aTOMHO-a6COPOITMOHHBIN METO/IB! aHAJIH3A.
15 ITorenunomerpudeckuii Merox ananusa. CymHocts Metoa. O67IacTh ero mpH-
MEHEHHUS.
16 I'anbBanuyeckuii seMeHT. THAMKATOPHBIHM 3JIeKTPOJI. DNEKTPO]] CPABHEHHSL.
OJIC ranbBaHUYECKOroO 3JIEMEHTA.
17.MeTop! NOTeHIHOMETPUIECKOTO aHau3a. [I0TeHIMOMETPHYECKHE METOIbI
OIIpe/ieNIeH!s] KOHIEHTPAlMi BOAOPOJHBIX HOHOB. pH-MeTp.
18 .Ilorenumomerpudeckoe THTpoBaHKe. KpHBbIe MOTEHIHOMETPHYECKOTO TUTPO-
BaHUS C UCIIOJB30BaHMEM peaKLuii HedTpanu3aiyu. CriocoObl HaX0XKIEHUS KO-
HEYHOM TOYKU TUTPOBAHUS.
19.Konyxromerpudeckuit MeTos ananu3za. CyIIHOCTh METOMIA, 0BJIACT €ro pu-
MEHEHUs, IPEUMyY IECTBA. DJIEKTPOIPOBOJHOCTh PACTBOPOB BIIEKTPOIIUTOB.
20. BonpramnepoMeTpHUECKHi METO aHAIH3A.
21.Teopetndeckue OCHOBBI XpoMaTorpadui ¥ OCHOBHEIE MOHSITHS. CyIIHOCTD
XpoMaTorpadum.
22 I'azosas xpomarorpadust. I'azo-ascopbuuonnas xpomatorpabus. Bums cop6-
ITMOHHBIX B3aUMOJICHCTBUN.
23. Knaccuduxkaius cop6eHTOB i cOpOATOB MO XapaKTepy B3auMONEHCTRHSL. Cop-
Genrel cienuduueckue u Hecnermdraeckue. [lpuBecTd MpUMepH! pa3ieIeHns Ha
Pa3IUYHBIX cOpOeHTax.



24. Tazo-xuaKocTHas xpoMaTorpadus. TeopeTHuecKre OCHOBBI ra30-KUIKOCTHOM
XpoMmaTorpadum.
25. Koadunuent pasnenenus, ero poas B IKX.
26. [Ipupona HemoBIKHOM XuaKO# hassl. [llkana monspHOCTH Popunaiinepa.
27. BeicokosddexTuBHas ra3oBas xpomarorpadus. Kanumispras XpomaTorpa-
bus, ee 0cOGEHHOCTH U JOCTOMHCTBA.
28. Meronp! kadecTBeHHON HueHTHGuKanuu. Metox Kopaua. 29. KonuuecTsen-
HBIM aHaJIM3 B Ta30BOM XpoMaTorpaduu.
30.Meroppl pacdera: HOPMHPOBKH, BHEIIHETO W BHY TPEHHETO CTAHAAPTA.
31.bymaxnasxpomarorpadus.
32.Ilpo6ootbop u mpoGonoaroroska. OGBEKTH ¥ CTaIHH aHAIN3A.
33.Bupipl Ipo6: reHepaibHas, 1ab0paTopHas M aHATHTHYECKAS.
34. IIpo60ooT60p chimyunx MaTepuaios. [lonydenre reHepanbHOil MPoGHL.
35. IIpo600T6Op MeTAaILIOB, IIIAKOB U TEXHONOTHYECKUX PACTBOPOB.
36. IIpo6ooT60p rasoB. Metozsl 0T60pa pob Bo3LyXa.
377 Ilpo6ooT6op xuaKocTeil. BaroMeTphl ¥ MPUHIMII KX PaGOTEL
38. IIpobonoaroroska. 3amaun Mpo6OIOATOTOBKH.
39. «Moxpoe» u «cyxoe» paznoxenue. CIuIaBIeHNe U CIIEKaHHe.
40. ToyHOCTB, IPAaBHIIBHOCTH ¥ NPELU3MOHHOCTD aHAIH3A.
41. Knaccudukaims morpemsocTel aHammsa.
42. Cucremartuueckue norpenrHoctd. CriocoGbl OleHKY MPaBHILHOCTH aHa-
nm3a.
43.Cityuaiinble morpermHocTd. ['eHepanbHast U BEIGOPOYHAs COBOKYITHOCTH.
44. 3aK0H HOPMaJBHOTO PacIpeIeNIeH s IIOTPENTHOCTER U t-pacipeieneHue.
45. IlpoBepka OJTHOPOIHOCTH Pe3yJIbTATOB aHATH3A 10 F- 1 t- KpHTEpUIM.
46. Kputepuii bapriera, cpaBHeHHE HECKOIBKUX AUCIEPCHIA.
477. Ilposepka ucrepcuii Ha BOCIPOM3BOIUMOCTE C TIOMOMIBIO KPHTEPHUS
KoxpeHna.
48. KoHTponb cTabMIBHOCTH PEe3yIIBTATOB ONPENEIeH s Py THHHOTO aHAIN3a
¢ ucrons3oBaHueM kaptsl [llyxapra.

IlpumMepHBIe TeMbI BBINYCKHBIX paGoT

1.CocrosiHme ~®W  TepCHeKTHBBl ~ PasBUTHSI  METOJOB  XPOMATOTpadum.
2.JlepcrieKTUBHBIE ONITHYECKHE METO/BI aHATIH3A.

3.OnexTpoxumMuYecKue MeToxbl aHamu3a. COBPEMEHHOE COCTOSHHE U MEpCIIEKTH-
BB

4. CoBpeMeHHBIE METOJIBI ONpezeNeH s HeTENPOIYKTOB B 06BEKTaX OKPYIKAKO-
el  Cpelpbl.

5. Mertozpl aHanu3a NPOU3BOICTBEHHBIX BBIOPOCOB, CTOYHBIX BOJ M OOBEKTOB
OKpY’Karollel Cpe/ibl.

6. IloTeHIIIOMETpUYIECKHE CEHCOPHI /ISl OTPeIeNeH s AMHHOKHCIIOT, BATAMUHOB
U JICKapCTBEHHBIX BEIIECTB B BOAHBIX PacTBOpax.

7. MareMaTuuecKue METOABl MOZENUPOBAHMS B AHAIUTHYECKON XHUMUH.
8.01eHKa COBPEMEHHBIX METOJMK OIpEJeleHus HeopraHudeckux uoHoB (CI,



SO,*, HCO3) B mpupoaHOii Boje.

9. MeTtoibl Ta30BOM Xpomatorpaduu B aHAIU3€E JIEKAPCTBEHHBIX CPE/ICTB.

10. Kanmnnspuelit anekTpodope3 Kak METOo]l aHallM3a MUIIEBBIX MPOIYKTOB, a TaAKKe
JIEKapCTBEHHBIX MPENapaToB.

11. BOXXX — MeTona ananu3a KayecTBa U COCTaBa B (papMalleBTUYECKON U MUIIEBOM
IPOMBIIIEHHOCTH.

12. TlpumeHeHue OYMaXHOM M TOHKOCIOWHOW Xpomarorpaduu JUisl aHaIM3a
JIEKAPCTBEHHBIX MPENAPATOB U MUIIEBBIX MPOIYKTOB.

5. CocraBuTeJb IPOrPaAMMBI:

K.X.H., nonieHT Kadgeapsl Lok ';(
AHAJIMTUYECKON XUMUU / T'aitnynnuna 10.10./



