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1. less U muIaHUpYeMBbIe Pe3y/JIbTATHI OCBOCHHS THCHHUIINHBI

[{enbto OCBOEHUS TMCHUIUIMHEI SIBIIsIeTCS (POPMHUpPOBaHUE CIEAYIOUINX KOMIETEHIIHIHA:

IIK 1 — CnocoOeH HaxoauTh U MPOEKTHPOBATH TEXHUKO-TEXHOJOTMUECKOE PELICHUE Ha
OCHOBE «JTYYIIMX MPAKTUK»

PesynpTaTamMu 0cBOEHMS ITUMCLUIUIMHBI ABIISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETECHINH:

POIIK 1.1 ¥Ymeer cucremaruzupoBats nHpopmaluio, nomydeHuyio B xoune HUP u OKP,
aHAJIM3HUPYET €€ U COMOCTABIISET C TUTEPATyPHBIMU JaHHBIMU («IyUIINE MPAKTHKN)



2. 3aga4n 0CBOCHMS THCHUIIIHHBI

3HaTh:

- OCHOBHBIE TEOpPETUYECKHE IOJIOKEHMs, JIeKalllue OCHOBE IMpeameTra (hu3MKo-
XUMHAYECKHE

METO/IbI (XpOMaTorpauIecKux, NEKTPOXUMUYECKIX, ONTUYECKUX ) UICHTU(UKALTUHN U

oTpesieNIeHUs BEIIECTB;

- TMPUPOAY M CYIIHOCTb SIBJICHHI, MPOIECCOB B PAa3IMYHBIX XUMHMYECKHX CHUCTEMAX,
JeKALUX

B OCHOBE XMMUYECKHX M (PU3UKO-XUMHUECKUX METOJOB aHAIN3a;

- creun(UYHOCTh AHAIUTUYECKOTO CUTHAJIa U OCOOEHHOCTH €r0 U3MEPEHUS B Pa3IUYHbBIX

METO/IaxX aHaAJIN3a;

OcHOBBI (PUBUKO-XMMHUYECKUX METOJO0B aHAIN3a

a) ONTMYECKUX (OPMMUCCHOHHBIA CHEKTPalbHBIM aHanM3, METOJAbl AaTOMHOM H
MOJIEKYJISIPHOM

abCcOpOIIMOHHOM CTIEKTPOCKONUHU U JIp.);

0) xpoMarorpaguieckux (METObI HOHOOOMEHHON XpoMaToTrpaduum, ra30KUIKOCTHOU

xpomarorpaduu u ap.);

B) INEKTPOXUMHUYECKUX METO/IOB aHaym3a (BOJIBTAMIIEPOMETPUUECKHX,
MOTEHLIUOMETPUYECKHX,

ANEKTPOTPaBUMETPUUYECKUX U IP.);

— OCHOBHbBIE TPHUHLIMIIBI M METOAbl HWACHTUPHUKAIMM XUMHUYECKHUX COCTUHEHUMN
XUMHAYECKHMU;

U PU3HKO-XMMUYECKMMU METO/IaMU;

— OCHOBHBIE TIOJIO’KEHHUS yueTa MOrPelTHOCTEN Ha BCEX CTAIUSAX BBIIIOJIHEHUS aHAIN3a U

pacuera pe3yJIbTaTOB aHAJIM3a C YUETOM METPOJIOTHUECKUX XaPaKTEPUCTHK;

— OCHOBHBIE TOJIO’KEHHS, JIeXKAIlhe B OCHOBE BEIOOpA METO/1a aHAJIN3a U CXEMbI aHAJIN3a;

— o Belgaromuxcs yueHsix TITY, BHeCIInX BeCOMBI BKJIa/1 B Pa3BUTHE XUMHUUECKUX U

OXMA u co3aHue COBPEMEHHBIX TEXHOJIOTHM.

YMers:

- BBINOJHATHh KAa4YEeCTBEHHBIH WM KOJWYCCTBEHHBIH aHa M3 XUMHUYECKUMH U (UIUKO-
XMMHUYECKMMHU METO/IaMU Ha OCHOBE M3MEPEHHUs BEIMYMHbI aHATTUTHYECKOTO CUTHAJIA;

- BBIMIOJIHAThH @HAJIU3 HEKOTOPBIX MPOMBIIIIEHHBIX U IPUPOJIHBIX OOBEKTOB HAa OCHOBE

CaMOCTOSITEJIbHOTO BEIOOpa CXEMBbI aHaJIM3a U METOAUKH €ro MPOBEICHHUS;

- 0(bOpMIISITH PE3yIbTATOB aHAJIN3A C YUETOM METPOJIOTMUYECKUX XapaKTEPUCTHUK.

Bnaners:

- HaBbIKaMHU paOOTHI Ha pa3IUYHbBIX aHATUTUYECKUX YCTAaHOBKaX U Mpubopax;

- HaBBIKAMH MPUTOTOBJIEHHUS PACTBOPOB 3a/JaHHOW KOHIEHTpALMU Pa3IUYHBIMU
criocobdamu;

(110 TOUHOM HaBecKe, U3 CTaHIAPT-TUTPA, pa30aBICHUEM);

- HaBBbIKAMU U3MEPEHUS aHATMTUYECKOT0 CUTHAJIA;

- HaBbIKAMM pacyeTa pe3ysIbTaTOB aHAU3a;

3. MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

Jucuunimza otHocuTes K biioky 1 «/lucuuruinael (Momynn)».

JuctunamHa OTHOCHTCS K 4YacTH 00pa3oBaTeIbHOM MporpamMmbl, (OpMHPYEMOt
yYaCTHHKaMU 00pa30BaTENIbHBIX OTHOLICHWH, Mpeiaraercss oOydarommMcss Ha  BbIOOp.
JlucuuniauHa BXOAUT B MOAYJIb MOyIb 110 BBIOOPY « XUMUUECKHE TEXHOIOTHI.

4. Cemectp(b1) ocBOeHHs U (popMa(bl) IPOMEKYTOYHOM ATTECTAIMH MO AUCHUIIIHHE

Tpertwnii cemecTp, 3a4eT
UYeTBepThlli CEMECTP, 3a4ET C OLIEHKOU



5. Bxoanble TpeOOBaHMS A5l 0CBOEHUS TMCHHUILINHBI

Jlns  ycHemHoro OCBOEHHUS JAUCHUUIUIMHBI TpeOYIOTCs pe3ysibTaThl OO0y4YeHHs 110
CIEQYIOIUM JuciuIuinHaM: Xumus, Pusuka, Teopus BEpOATHOCTM U MaTeMaTHYECKas
CTaTUCTHKA.

6. SA3bIk peasnzanun

Pyccknii

7. O0beM TUCHUIITHHBI

OO6mmas TpyJ0€MKOCTh TUCIMIUIUHBI COCTABIISIET 5 3.€., 180 4acoB, U3 KOTOPHIX:
-nekuuu: 34 4.
-nmaboparopHsie: 64 4.
B TOM YHCJIE TIPAKTUYECKask OJArOTOBKa: 6 U.
O6beM caMOCTOSATENIbHOM padOThI CTY/I€HTA OTpeAeeH YUEOHbBIM MJIaHOM.

8. Conepikanue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. IIpeamer u 3agaun GU3NKO-XUMHUUECKUX METOJOB

1.1. Knaccugukanus pU3HKo-XUMHYECKUX METOJ0B. 1.2 UyBCTBUTEIBHOCTh METOIOB.
1.3. Crioco6b! OBBINICHHS 9yBCTBUTENBHOCTH. 1.4. Kputepun BriOOpa MeToa.

Tema 2. [TorpentHoCcTH XUMHUYECKOTO aHAIU3A.

2.1. CymHocts u KiIaccUPHUKAIUS TOTPEIIHOCTEH XMMHMYECKOro aHammsza. 2.2.
Cucrematnueckue norpemHocTy. 2.3. Ciry4aiiHble IOrpEeUIHOCTH.

Tema 3. OnTHueckre METOIBI UCCIIETOBAHMUS.

3.1. Knaccudukamus ontTuyeckux MetonoB. 3.2. Teopus KOJIOPUMETPHUUECKOTO aHAIIN3a
3.3. CnenctBus M NpUYUHBI OTKJIOHEHUs OT 3akoHa JlambGepra. 3.4. Metoasl pacuera
KOHIIEHTPALUH.

Tema 4. OcHOBHBIE TpUEMBI (HOTOMETPUUECKOTO ONpEACTICHUS.

4.1. Metoap! pacueta KoHLIeHTpauil. 4.2. OcHOBBI HedenoMeTpuu u TypOumerpun 4.3.
Hedenomerpuueckuii u TypOuIuMeTpUIeCKU METO ] aHAIN3a.

Tema 5. Xpomarorpaduyeckre METObI aHATHU3a

5.1. CymHOCTb U KiaccuuKanus XpoMaTorpa@puIecKux METOIOB aHaIu3a 5.2. 3aKOHBI
ancopouuu.(M3otepmel  ancopbumun) 5.3. Xpomarorpaduueckue mnapamerpsl. 5.4. Teopus
TEOPETUUYECKUX TapEeJIOK.

Tema 6. Buabl xpomatorpaguueckux METo10B

6.1. CyurHocTs )XHJIKOCTHOU Xpomartorpaduu 6.2. AncopOironHas Xxpomarorpadus
6.3. Ocanounas xpomarorpadus 6.4. OKUCIUTENbHO-BOCCTAHOBUTENIbHAS XpoMaTorpadus

Tema 7. DIEKTPOXUMUYECKUE METO/IBI.

7.1. DnexTpoxuMHUeCcKas sSsUeKa U €€ DJIEKTPUUECKUM SKBUBANEHT. 7.2. MHAMKATOpHBIN
AIEKTPOJ W AJIEKTpoA cpaBHEHMs. 7.3. ['anbBaHMYecKHil 3JIeMEHT. 7.4. DIEKTpOXHUMHUYECKas
AYelKa U €€ IJIEKTPUUECKUIN SKBUBAJICHT.

Tema 8. [ToTeHIIMOMETPUYECKUE METOIbI AaHATU3A

8.1. CymHocTs MeTona. 8.2. U3mepenne norenuuana. 8.3. Monomerpus.

Tewma 9. Kimaccudukamms >1eKTpoaoB.

9.1. DAEKTPOBI C KPUCTAUITMYECKUMH MeMOpaHaMu. 9.2. DIeKTpOAbI ¢ KECTKOI MaTpuLeil.
9.3. DnexkTpoAsl C TOABWXKHBIMU HOcuTelsiMH. 9.4. T'a3ouyBcTBUTENbHBIE U (EPMEHTHBIE
AIIEKTPOJIBI.

9. Tekymunii KOHTPOJIb MO TUCUMUIIJIMHE

TeKyu[Hﬁ KOHTpPOJIb MO0 AJUCHUIINIMHC TIPOBOAUTCA ITYTEM KOHTPOJA IMOCCUIACMOCTH,
IMPOBCACHUA KOHTPOJIBHBIX pa60T, TECTOB TII0 JICKOMOHHOMY MATCpUally, BBIIIOJIHCHUC



nmabopaTopHbIX padoT (caada oTuera) M (uKcupyercs B (opMe KOHTPOJIBHOW TOYKH HE MEHEee
OJTHOTO pasa B CEMECT.

OrneHouHbIe MaTepHalibl TEKYIIEro KOHTpoJiss pasMerieHsl Ha caiite TI'Y B pazmene
«uadopmarms 06 obpazoBarenbHON Tporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok NpoBeieHUsI H KPUTEPUH OLCHUBAHUS NPOMEKYTOYHOM aTTecTalnu

10.1 3ader B TpeTbeM CEMECTPE BBICTABISETCS CTYJAEHTY, BBIIIOJHUBIIEMY CEMECTPOBBIN
paGounii TUIaH y4YeOHBIX MEPONPUATHH MO JUCHMIUIMHE U CAaBIIEMY Bce pyOeKHBbIE
KoHTposbHbIE MeponpusTus (PKM) no nucuumuivbe ¢ onenkoil He meHee 10 6anos. Ha 3auere
HE JIOMyCKaeTcs MPOBOJAUTH ONPOC CTYJCHTOB IO BCEMY Marepuanty yuyeOHOH IUCIUIUIMHBI;
OTJENbHbIC 33JaHUS WM OUJIETHI 171 3a4eTa He COCTaBISIOTCS. VICKiIIoueHne MOTyT COCTaBIISATh
HeOobIIMe IO 00BbEMY 3JIEKTHBHbIE WM CHelMalbHble YueOHble TUCIUIUIMHBL, IO KOTOPHIM B
paboueM 11aHe B TeUeHHE cemecTpa caada PKM He mimanupoBaiach.

10.2 3ader ¢ OIEHKOIN B YETBEPTOM CEMECTpe MPOBOJUTCS B MHUCHMEHHOH ¢opMme Mo
Ouneram. buneT conepXuT TeopeTHyecKHii Bonpoc U /e 3agauu. [IpogomKuTenbHOCTh 3aueTa
1,5 gaca.

[IpuMmepHBIii IepedeHb TEOPETUUECKUX BOIPOCOB

1. OcobGeHHOCTH U MPEeUMYIIeCTBa HHCTPYMEHTAIBHBIX METOJIOB aHaIM3a 110 CPAaBHEHUIO C
KJIACCUYECKMMH XMMUYECKMMH METOIaMU.

2. Knaccuduxanus HHCTpYMEHTaIbHBIX METO/I0B aHAJIN3A.

3. AHaIUTHUYECKHUH CUTHAI, €TO0 MOIYyYEHHE U U3MEPEHHUE.

4. 3aBUCHUMOCTb MEXJy aHAJIMTUYECKUM CHUTHAJIOM W KOHLEHTpalHeH OmpenensieMoro
KOMIIOHEHTA (YpaBHEHHE CBSI3H).

5. Tlpuémsbl onpeneneHrs HEN3BECTHON KOHIIEHTPALMM KOMIIOHEHTa B MHCTPYMEHTAIbHBIX
METOAAaX aHajM3a: METOJAbl TI'pPagyHpOBOYHOro rpaduka, CTaHIApTOB, J00aBOK U
MHCTPYMEHTAJIbHOE TUTPOBAHUE.

6. CymHOCTh KOHAYKTOMETPUYECKMX METOJOB aHaIu3a: NpsAMas KOHAYKTOMETpUS U
KOHAYKTOMETPUYECKOE TUTPOBAHHUE.

7. VYnaenbHas 3JEKTpUUYECKass MNPOBOJUMOCTh KaK AaHAJUTUYECKHH CUTHal, (DaKkTopsl,

BIIUSIONINE Ha BEJIMUMHY CUTHAJIA.

3aBUCUMOCTBD YJIEINbHOM 3JIEKTPUUECKON IIPOBOJAUMOCTH OT KOHIIEHTPALUH.
DKBHUBAJICHTHAs AJIEKTpUUECKasi MPOBOJIUMOCTb, (DaKTOPHI, BIUAIOIINE Ha €€ BETUUYHHY.
10. U3mepenne ananutuyeckoro curHana. Konaykromerpuueckas siuelika. CoBpeMEHHbIE

KOHAYKTOMETPBI U KOHTYKTOMETPUUYECKUE AaTUYUKH.

11. IlpsmMasgs KOHIYKTOMETpHS: CYIIHOCTb METOJA, NPUEMBI HAXOXKICHUS HEW3BECTHOU

KOHIEHTpAaLH, IPUMEHEHHE JIJIs 1ieJiel aHamu3a.

0O >

[IpumepHBIi TepedyeHs 3a1a4

1.Berancnure pH pactBopa, ecinn 3/IC 31eKTpOXUMHUYECKON SYEWKH, COCTABICHHON U3
BO (PH2 =1 atm) u XCD cpaBuenus (EXCD = 0,248 B), pasna 0,505 B.

2. Ilpm tutpoBanmn HoHOB Fe2+ guxpomar-uoOHaMM C  HUCHOJIb30BAaHUEM
aBTOMATUYECKOTO THUTPATOpa BBIICHWIOCH, YTO MOTEHLIMAJ AJIEKTPOJa B KOHEYHOH TOUKe
TUTpOoBaHus Ha 60 MB HMXe TeOpeTHUECKOro 3HaUEHUs NTOTEHIIMAIA B TOYKE SKBUBAJIECHTHOCTH.
[Tpunumast peanbable noTeHuansl cucreMm Fe3+/Fe2+ u Cr207 2—/2Cr3+ coorBerctBeHHo 0,68
B u 1,06 B, oniernte morpenrHocts 3Toro TutpoBanus (%).

3. PactBop Pb2+ HeusBecTHOW KOHUEHTpauuu AaeT Mud@dy3nOHHBIA TOK, paBHBIA 5,2
MKA. K 100,0 cM3 storo pactBopa go6asunu 5,0 cm3 0,004 mons/nm3 pactBopa Pb2+ u cHoBa
3aperucTpupoBaIn noJsiporpaMmy. B stom ciywae cuna aud¢y3noHHOro Toka cocrtaBuia 15
MKA. BplurcauTe KOHIIEHTPALMI0 HOHOB CBUHIIA B HCXOJHOM PacTBOPE.



Pe3ynbpraThl 3adeTa ¢ OLEHKOH ONPEACISIOTCS OICHKAMH «OTJIUYHO», «XOPOLIOY,
«Y/IOBJICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

K 3ayery nomyckaroTCsl CTyISHTHI YCIICIIHO MPOIIEANIHE TEKYNIyI aTTECTAIHIO II0
AUCHUILUIMHE B TCUCHUC CEMECTpPA.

O1eHOYHbIE MaTepuaibl Ul MPOBEICHUS MPOMEKYTOYHOW aTTECTAllMU pa3MeIleHbl Ha
caute TI'Y B pasmene «Mudopmamms 00  oOpa3zoBarenpHON — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. Y4yeOHO-MeTOANYECKOE O0ecIIeYeHue

a) DIeKTPOHHBIN YUeOHBIN Kypc N0 JUCIUILTHHE B 2JIEKTPOHHOI 00pa3oBaTeIbHON cpe/ie
LMS «iDOy - https://lms.tsu.ru/course/view.php?id=00000

0) OrieHOYHBIE MaTepHANIbl TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOW aTTECTAllMH I10
JACIIMIUTHHE.

B) MeToanueckue yKkazaHus M0 OpraHU3allii CaMOCTOSITEILHOW paboThI CTYIEHTOB.

r) MeTtonuyeckue yka3aHus 110 BBIIIOJIHEHUIO Ja0OPaTOPHBIX paboT.

12. IlepeyeHns y4eOHOI IuTEpaTypshl U pecypcos cetn UHTEpHeT

a) OCHOBHasI IUTepaTypa:

1. Bacuabes B.II. Ananutnueckas xumus. B 2 xkH. KH. 2. OU3UKO-XUMHUYECKHE METOBI
aHanu3a: Yuel. I CTy. By30B, 00YYarONIUXCs IO XUMHKO-TeXHOII. crietl. — M.: JIpoda,
2002. - 384 c.

2. Ananutndeckas xumus. Ousznueckue U PU3NKO-XUMUUECKHE METObI aHaIK3a: Y 4eOHUK
st By3oB / Ilog pen. O.M. Ilerpyxuna. — M.: Xumus, 2001. — 496 c.

3. OcHoBbl aHanmutuyeckoit xumun. B 2 k. Ku. 1. O6mue Bonpocsl. MeTo1bl pa3aeneHus:
VYueb. miis By3os / Ilog pea. FO.A. 3onotoBa. — M.: Beicm. mkomna, 2000. — 351 c.

4. OcHoBbl aHanuTH4Yeckor xumuu. B 2 kH. KH. 2. MeToabl XMMHYECKOrO aHainu3a: Yu4eo.
mist By3oB / Iog pen. FO.A. 3onoTtoBa. — M.: Beicui. mkona, 2000. — 494 c.

5. Coxonosckuii A.E., Pagmon E.B. ®u3mko-xuMuyeckue METOALI aHalm3a. 1eKCTHI
JeKIMH MO AMCUUIUIMHE «AHATUTHYecKas XUMHUA U (PU3MKO-XMMHUYECKHE METOJIbI
aHaJM3a» s CTYJCHTOB 3a04YHOM (OpMBI OOY4YEHHS XUMHKO-TEXHOJOTHYECKHX
cnenmainbHocted. — Mu.: BI'TY, 2008. — 117 c.

0) JONOJIHUTENbHAS JIUTepaTypa:

1. Orro M. CoBpemeHHBIE METOIBI aHanuTH4Yeckoi xumuu. — M.: Texnocdepa, 2006. —
545 c.

2. bynnukos I'.K., Maiictpenko B.H., Bscenes M.P. OcHOBBI COBPEMEHHOTO
NIEKTPOXUMHUYECKOT0 aHanu3a. — M.: Mup: bunowm JI3, 2003. — 592 c.

3. Jlypswe 10.1O. CripaBo4HMK IO aHAIUTHYECKON XUMUU. —M.: Xumus, 1989. — 448

13. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi

a) JIMIIEH3MOHHOE U CBOOOIHO pacipoCTpaHsIeMOe MPOrpaMMHOE 00eCTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. BxitouaeT mpuiokKeHHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

14. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue

AYJII/ITOpI/II/I JJId TIPOBCACHU A 3aHATUH JICKIIMOHHOI'O THIIA.
AYJII/ITOPI/II/I AJi1 IPOBCACHUA 3aHATHH CCMUHAPCKOr'0 TUIAa, HWHAUBUAYAJIbHBIX U
IrpyHnItoBbIX KOHcyHBTaHI/Iﬁ, TCKYIICTO KOHTPOJIA U HpOMeXCYTOqHOﬁ aTTeCTalnu.


https://lms.tsu.ru/course/view.php?id=00000

[Tomemienust s caMOCTOSITENBHON PabOThl, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYTIOM K ceTd VHTepHeT, B 3JeKTPOHHYI HH(POPMAIMOHHO-00pa30BaTEIFHYIO Cpelny M K
WH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlaGopaTopun, 000py/IOBaHHBIE HEOOXOJAMMBIMH JAOOPATOPHBIMU YCTAaHOBKAMH JIJIsI
MIPOBEICHUS 3aHSATHUH.

Aynaropun  JUISL  TIPOBEACHHS 3aHATHH  JICKIIMOHHOTO MW CEMHHApCKOTO  THUIIA
WHAVBUAYATbHBIX M TPYMIOBBIX KOHCYJBTAIlMH, TEKYIIEro KOHTPOJS W MPOMEKYTOUHOMN
aTTECTAIlMU B CMEIIEHHOM opMate («AKTpY»).

15. Undopmanus o paspadoTunkax

BycoBuu Onpra BmagumupoBHa, KaHIUMAAT XUMHYECKHUX HaAyK, Kadenapa yrpaBieHHs
WHHOBAIUSIMH, JTOLIEHT



	Физико-химические методы анализа
	1. Цель и планируемые результаты освоения дисциплины
	2. Задачи освоения дисциплины
	Знать:
	- основные теоретические положения, лежащие основе предмета физико-химические
	методы (хроматографических, электрохимических, оптических) идентификации и
	определения веществ;
	- природу и сущность явлений, процессов в различных химических системах, лежащих
	в основе химических и физико-химических методов анализа;
	- специфичность аналитического сигнала и особенности его измерения в различных
	методах анализа;
	Основы физико-химических методов анализа
	а) оптических (эмиссионный спектральный анализ, методы атомной и молекулярной
	абсорбционной спектроскопии и др.);
	б) хроматографических (методы ионообменной хроматографиии, газожидкостной
	хроматографии и др.);
	в) электрохимических методов анализа (вольтамперометрических, потенциометрических,
	электрогравиметрических и др.);
	– основные принципы и методы идентификации химических соединений химическими;
	и физико-химическими методами;
	– основные положения учета погрешностей на всех стадиях выполнения анализа и
	расчета результатов анализа с учетом метрологических характеристик;
	– основные положения, лежащие в основе выбора метода анализа и схемы анализа;
	– о выдающихся ученых ТПУ, внесших весомый вклад в развитие химических и
	ФХМА и создание современных технологий.
	Уметь:
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