MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»
b1.B.02

(unoexc QucyunuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

AHanuTHYecKasi XUMHA (CHel.Kypc)

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIPABJICHUIO TTOJITOTOBKH
18.03.02 Buepro- u pecypcocbdeperaromniye IpoIecchl B XUMHUUECKON TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOIOTHH

HaIpaBJIEeHHOCTH (TIPOdUIIH)
ParnmoHansHOE TPUPOIONIONB30BAHKE, PEIMKIMHT U YTHIIN3AIUs OTXOI0B

dopma 00yJeHUS: TUCTAHITOHHAS
I'onx mabopa: 2020
Oo6mas TpynoemMkocTh: 5 3E

PacnpenesieHne 4acoB TUCHMIIMHBI M0 ceMeCTPam

CemecTtp 3
dDopMa KOHTPOJIA | DK3aMEH Hroro

Bun zansarui
Jlexknuu 4 4
JlaGopaTopHbie 4 4
IIpakTnueckue
PykoBonicTBO: KypcoBbie paboThl (poekTsl) / PI'P
IIpomesxyTouyHas arTectanus 0,35 0,35
KonraktHas pabota 8,35 8,35
CamocrosiTenpHas padbora 163 163
Kontpoinb 8,65 8,65
Hroro 180 180
4 )

JOKYMEHT MOAMUCAH
SMEKTPOHHOW NOAMNUCHLIO

Ceptudukat: 014FF7890041AFC5824E0982EFBOCO0A4F
Bnapeneu: ByHes Anekcangp CusicatoBuy
OevictButenen: ¢ 02.11.2022 go 02.11.2023




Pabouyto mporpamMmmy coctaBui(u):
JIOLIEHT, K.X.H. ['puropsea O.b.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

X OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro mana
HarpaBJIeHUs OATOTOBKU
18.03.02 BHepro- u pecypcocbeperaromniye IpoIecchl B XUMHUUYECKOH TEXHOJIOTHH, HEPTEXUMUU
OMOTEXHOJIOTUU

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILTAHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3aBeayromuii Kadenpoit « XuMuueckasi TEXHOJIOTUS U PECYPCOCOCPEIKCHUEH

« _» 20 ~M.B. KpaBuoBa
(noonucw) (U.0. Damunus)

YTBEPXIEHO
Ha 3acemanuu neHTpa MEIUMIIMHCKON XUMUN

(mporoxon 3acenanust Ne 3 ot «19» centabps 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Lesnb OCBOSHHSI TUCIUILTMHBI — (POPMUPOBAHHE MOHUMAHUS TEOPETHUECKUX OCHOB U 00IIEH
METO0JIOT MU TOTY4YEeHUsI MH(OPMAIIUK O COCTAaBE U MPUPOJIE BEILECTBA.

2. MecTto nucnuminnabl B crpykrype OITIOII BO

JIMCiunIuHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX OaszupyeTcs JaHHas JUCIUTIINHA!
JIMCIMIIIMHBI U TPaKTUKH, HA OCBOCHUM KOTOPBIX Oazupyercs AaHHAs MUCHUIUIMHA: «Dusmkay,
«O01mmas 1 Heopranuueckas Xumus», «Oprannueckas XuMus», «BpIcias MaTeMaTuKa.

JIMCUMIUTMHBL U TPAKTHKH, JUIsI KOTOPBIX OCBOCHHE JAHHOW JAMCLUHUIUIMHBI HEOOXOAMMO KaK
IpeIUIeCTBYIOLIEE: «AHAIUTHUECKAas] XUMHS», «AHAIMTHUUECKUH KOHTPOJIb KauyecTBa ChIpbsS U
npoayKUun», «DHU3MKO-XUMHUYECKHE METOAbl aHaiu3a», «Puszndeckas xumus», «Metomsl U
npuOOpBl  KOHTPOJISL OKPY)KAIOLIEH Cpeabl W SKOJIOTMYECKHMH MOHUTOPHHIY, «DKOJIOTHYECKas
IKCTIEPTHU3a», «IKOJIOTHUECCKUN MPOU3BOACTBEHHBINM KOHTPOJBbY», «XpomaTorpaduyecKue METOIbI
aHasn3ay, «Iloaroroska k nporenype 3auuTsl ¥ nporenypa 3amutsl BKPy.

3. IInanupyemsie pe3yJbTaThl 00y4eHHUS
dDopmupyeMbIe H
KOHTpOJIUpYyeMble Miikaropet AOCTILREHIH [Inanupyemble pe3ybTaThl
KOMIeTeHIUH KOMITET eHIIHH o0y4eHust
(Ko ¥ HAaUMEHOBAHME)
(K01 1 HANMEHOBAHUE)
[1K-3. CrniocoGHOCTh 3HaTh:
UCIIOJIb30BaTh — uHpOpPMALIMIO 1O TEOPHH H
COBpPEMEHHbIE MPaKTUKE XUMHUYECKOr0 aHaju3a U3
uH(pOpMaIMOHHBIE MCTOYHMKOB 3a mpeapaymue 3-5 et
TEXHOJIOTUH, MPOBOIUTH o COOTBETCTBYIOIIEH TeMe
o0paboTky uHbOpMaMH BBITIOJTHSIEMOM PaboTHI;
c HCIOJIb30BaHUEM — CTaTUCTUYECKUE METOJbI 00paboTKU
MPHUKIATHBIX TPOTPAMM U PE3yNIbTaTOB HAYYHBIX HCCIICTIOBAHUN;
0a3 TaHHBIX MJIs pacyera YMmeTs:
TEXHOJIOTUYECKHUX — pabotarb ¢ y4yeOHOH, HAydHOU H
MapaMeTpoB TEXHUYECKOH JINTEPaTypoi
o0opynoBaHus u —00pabaTtbIBaTh pe3yJIbTaThl
MOHHTOPHHTA JKCIIEPUMEHTa €  [PUMEHEHHEM
MPUPOJHBIX Cpell CTaHJIaPTHBIX KOMITBIOTEPHBIX
MporpaMm
Bnaners:
— KOMIIBIOTEPHOU TEXHUKOU
- porpaMMaMu 00paboTKu
AKCIIEPUMEHTATBHBIX JTaHHBIX
[1K-14. CrnocoGHOCTh 3HaTh:
IPUMEHSTh COBPEMEHHBIE — TEOpPETUYECKHE OCHOBBI
METOJbl  MCCIIE0BaHUS COBpPEMEHHBIX AQHAJTUTUYECKUX
TEXHOJIOTUYECKUX METOIOB ¥ 00JIaCTH UX MPUMEHEHHS;
MPOLIECCOB M MPHUPOIHBIX — obnactu MIPUMEHECHHUS
cpen, UCIIOJIb30BATh COBPEMEHHOTO 1a00paTOPHOTO
KOMIIBIOTEPHBIE CPENICTBA 000py/IOBaHUSI.
B Hay4YHO- YMers:




®opmupyeMbie U

NHaukaTopsl 10CTHKEHUS

KOHTPOJIUpYeMble . I[Inanupyemble pe3yJibTaThl
POTHPY KOMIeTeH U py pesy
KOMIIeTeHIM U o0y4eHust
(koA 1 HAMMEHOBaHUE)
(KOJl 1 HANMEHOBAHUE)
HCCJIEIOBATEIbCKOM - MIPaBUJILHO OTIpEeIeNATh
pabote aHATTMTHYECKYIO 33]1a4y;

- BBITIOJTHATh aHau3 1o
COOTBETCTBYIOLIEH METOIUKE.

- AHAJIN3UPOBATH IIOJIy4YEHHBIE
pe3yJIbTaThl MCCIEIOBAHUN C LEJIBIO
YCTaHOBJICHUS BBIIIOJIHEHUS

IIOCTAaBJICHHBIX 3aJda4 W JOCTHIXKCHUA
e

Bnagers:

—  TEXHHKOH  HWHCTPYMEHTAJIbHBIX
METOJIOB aHaIn3a

— oO0mel MeToMOJOTHEH TOYYCHUS
uH(OpPMALIMA O COCTaBe M MPHUPOC
BCIIIECTBA;

— KOMIBIOTEPHBIMU IpOTrpaMMaMH
s opopmileHHs ~— OTYETOB U
IIpe3eHTalMM o IIOJIyYE€HHBIM
pe3yabTaTam




4. CTpykTypa u coep:kaHue TUCHHILTHHBI
DopMbI TEKYLLEI 0|
Monayab Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOIH
(pasnen) yaebHol pasoTbI (yae6moii padoTI) Cemectp u. Banasbl | UHTEepaKkTHB, 4.| (HAHMeHOBaHHUe
OII€HOYHOT 0
cpeacTBa)
Mopynsb 1. Jlexug 1 XUMHYECKHE METOIbI aHaIu3a, 3 1 - -
Xumnueckue |(JIek 1) KIIacCU(pUKALUS, WH(OPMATUBHOCTD
METO/IbI METO/IOB, obrnactu MIPUMEHEHHUS.
[peILICHHS I'uGpugHple METOABI B  TEXHUYECKOM
QHATUTUYECKUX aHAJIN3€ ChIPbEBBIX MATEPHATIOB
3amaq
CamocrosrenbHas | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE 3 13 5 - IIpoMexyTO4HBIN
pabora 1 (Cp 1) |MeToabl B TEXHUYECKOM aHAITHM3E TecT Ne 1
Jlexmus 2 (Jlek 2) | Arrecranus AHAITUTHYECKUAX 3 1 - -
1a0opaToOpU. TpeboBanus,
OpenbsBIsieMble K aTTeCTOBaHHBIM
METOAMKAM aHaJIN3a.
CamocrositenbHas | OneHka METPOJIOTHYECKUX 3 13 5 - IIpomexyTOUHBIN
pabora2 (Cp2) |xapakTEepUCTHUK  PE3YJIbTAaTOB aHAIM3a, TecT Ne 2
MOJTyYEHHBIX THOPHUIHBIMA METOIaMHU
CamocrodarenbHas | XUMHUYECKUE CEHCOpbl. TpeOoBaHus K 3 13 5 - IIpomexyTOUHBIN
pabora 3 (Cp3) |HMM, MpaKTHUYECKOE MPUMEHECHHE TecT Ne 3
Jlaboparopnoe OnpeneneHre MacCoBOM 10U aMMHUaKa B 3 2 7 - Otuer no
saastre 1 (JIab 1) |comsx aMMOHUS METOJIOM 3aMEeIeHUs nmabopaTtopHOit

pabote Nel




DopMbI TEKYLLEI 0|

MPOU3BOJICTBEHHOM
KOHTPOJIE KauecTBa ChIPbsl, MPOAYKIIUH, B

KOHTPOJIC TCXHOJIOTHUYCCKOTO ITponecca.

N KOHTPOJIA
Monayab Bun HaumenoBanue TeM 3aHATHH Oo0nemMm,
(pasnen) yaebHol pasoTbI (yae6moii padoTI) Cemectp u. Banasbl | UHTEepaKkTHB, 4.| (HAMMEHOBaHHUe
OII€HOYHOI 0
CpeCTBa)
Monyisb 2. Jlexmus 3 (Jlek 3) | Du3HKO-XMMHUECKHE METOJbI aHan3a. 3 1 - -
Knaccudukanus METOJIOB.
dusuko- AHaTMTAYECKUI CUTHAJL.
XUMHYECKHE
METO/IbI
g;?ﬂe;?; — Jlexmus 4 (Jlex 4) | Ontuueckue METObI aHanH?,z{. 3 1 - -
banay Teopernueckue OCHOBBI aTOMHOMU
CIIEKTPOCKOITHH. O6nactu
MPAKTUYECKOTO TPUMEHEHUS.
CamocrosiTenbHasi | ATOMHO-a0COpPOITMOHHAS CIIEKTPOCKOITHSI. 3 13 4 - [TIpoMexxyToUHBII
pabora4 (Cp4) |KomuuecTBEeHHBIH aHAIH3 00BEKTOB TecT Ne 4
UCCIIEI0BAHMUS.
CamocrosiTenbHas | ATOMHO-3MHUCCUOHHAsI CHEKTPOCKOINUS — 3 13 - -
pabora5 (Cp5) |MHOrosneMeHTHBIN aHanmu3 . [Ipumenenue
B METAJLTYPTHUH.
CamocrosiTtenpHas | MeTonbl  MOJIEKYJISIPHOM — ONTHYECKOM 3 13 4 - [TIpoMexxyTOUYHBII
pabota 6 (Cp 6)  |CIEKTPOCKOTIHH. TecT Ne 5
CrnekTpodoTOMETPUYECKOE THUTPOBAHHUE.
Ob6nacTu NpUMEHEHHUS.
CamoctositenpbHas | ONTUYECKUE CEHCOPBI, UX MPUMEHEHUE B 3 13 5 - [TIpoMexxyTOUYHBII
paborta 7 (Cp 7) AHATUTUYECKOM TecT Ne 6




DopMbI TEKYLLEI 0|

Monayab Bun HaumenoBanue TeM 3aHATHH Oo0nemMm, KOHTpO.IA
(pasnen) yaebHol pasoTbI (yae6moii padoTI) Cemectp u. Banasbl | UHTEepaKkTHB, 4.| (HAMMEHOBaHHUe
OII€HOYHOI 0
cpeacTBa)
CamocrositensHas |['uOpuanbie Metonbl aHanmm3a: BOXKX - 3 13 - -
pabota 8 (Cp 8)  |YD-cekTpocKomus. HUKC -
TOHKOCJIOMHAsI XpoMaTorpadus.
CamocrosiTenbHast | S1epHO-MarHUTHBIN pe30HaHC. 3 13 - -
pabora 9 (Cp9) |Teopernueckue OCHOBBL. O6nactu
PUMECHECHUS
Jlaboparopnoe Onpenenenne coaepxanus Fe*' B comm 3 2 7 - Otuer o
3arstre 2 (JIa62) |Mopa MeTo0M IepMaHraHaTOMETPUHU nmabopaTtopHOit
pabote No2
CamocrositenbHast |Macc — cnektpomerpusi. CTpyKTypHBII 3 13 - -
pabora 10 (Cp 10) |anamus. Pentreno-¢uyopecueHTHBIN
aHaJIn3.
CamocrosiTenbHas | DIEKTPOXUMUUECKHE METOJbl aHAIU3a. 3 13 5 - IIpomexyTOUHBIN
pabora 11 (Cp 11) |Knmaccudukanus. ['mOpugHbie METOaBI B tect Ne 7
TEXHHYECKOM aHanm3e
DNEKTPOXUMHUYECKHE CEHCOPHI
CamocrosarenbHas |[IpopaboTka TeM JIEKIIMOHHBIX 3aHITHH, 3 18 13 - IIpaxTueckoe
pabora 12 (Cp 12) |pabota ¢  y4yeOHOW  JHMTEpaTypoOH, 3aJlaHNe
MOJIFOTOBKA K OTYETaM IO JIAOOPaTOPHBIM
paboram, /I3, Tecram, sk3aMeHy
[Ipomexxyrounas |IIpomexxyTouHast aTTecTamus 3 0,35 - -
arrectanus (I[1A)
KonTposs KOHTPOJIb 3 8,65 - -




DopMbI TEKYLLEI 0|

. KOHTPOJIA
Monayab Bun HaumenoBanue TeM 3aHATHH Oo0nemMm,
. N CemecTp Bbannbl | UHTepakTHB, 4.| (HaMMeHOBaHHe
(pa3nen) yueOHOoM padoThl (y4eOHoii paboThI) 4.
OLICHOYHOI0
cpeacTBa)
Tect UTOrOBBHIN Hrorosoe TectupoBanue 3 2 40 - TecToBbIe BOIPOCHI
Hroro:; 180 100

CxeMma pacyera utorosoro damuia «(Cymma + T)» - cymma 6ajuioB 1o BceM yueOHBIM MEpOTNIPHUATHSAM, MIPETyCMOTPEHHBIM B Kypce + cymMMma
0aJuI0B 10 BCEM IPOMEXKYTOUHBIM TECTaM 110 KypCy.



5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu IUCUMIUIMHBI UCHOJIB3YETCS CETEBas TEXHOJIOTUSl - H3y4y€HHE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOIMYECKUX MaTepHalioB, Pa3MEIIEHHBIX B 00ydaroien
Cpelie ¢ UCIOIb30BAaHUEM KOMIBIOTEPA, OJAKIIOYEHHOT0 K ceTu HTepHeT.

6. MeToaundyecKkue YKazaHud MO0 OCBOCHUIO TUCHHUIIJIUHBI

Mopyas 1
XuMH4YecKHe MeTOo/Ibl pellleHusl aHAJTUTHYECKHUX 3a1a4

Tembl JeKIHOHHBIX 3aHATHIi: XWUMHUYECKHE METOABl aHaIMW3a, KiacCUUKaIus,
I/IH(l)OpMaTI/IBHOCTB METOAOB, 06J'IaCTI/I HpI/IMeHeHI/IH. OKI/ICJII/ITG.HBHO-BOCCTaHOBI/ITeJ'H:HBIe METOALI B
TEXHUYECKOM aHanu3e. [ mOpuaHbIE METOAbl B TEXHUUYECKOM aHAJM3€ CHIPHEBBIX MaTepUajioB
(Heopranunveckue BemiecTsa). [ MOpHUIHBIE METOBI B TEXHUYECKOM aHAJIN3€ ChIPhEBBIX MAaTEPUAIOB
(opranmueckue  BemiecTBa).  ATTecTamus — aHAIMTHYECKUX  Jabopartopuii.  TpebOoBanws,
HpGI[’bHB.H}IeMBIe K aTTECTOBAHHBIM METOAWKAM aHAJIN3a. OI.[GHKa MeTpOJIOI‘I/I‘IeCKI/IX XapaKTepI/ICTI/IK
pe3yabTAaTOB aHAIM3a, MOJYYEHHBIX THOPUIHBIMA METOAaMHU. XUMHUYECKHE CEHCOPHI. TpedoBaHuUs
K HUAM, TIPAaKTHYECKOE PUMEHEHHE.

Tembl JaGopaTopHbIX pador: [IpuroToBiICHHE BOJHBIX PACTBOPOB  PEarcHTOB,
HEOOXOIMMBIX ISl BBITIOJIHEHHS 3KCIIEPUMEHTAIBHON 4yacTu. OmpenelieHre COACPKAaHUS CEPHOU
KHCJIOTHhI B KOHICHTPUPOBAHHOM pacTBOpC KHUCIIOTHO-OCHOBHBIM n OKHCJIINTCIBHO-
BOCCTAHOBUTEIILHBIM TUTPOBaHHEM. AHAIU3 MOHETHBIX cIutaBoB. OmnpenencHue comepxanus Fe —
Ni— Cu (Pb, Ag, Sn).

N3y4yuB JaHHBIA MOAYJIb CTYAEHT H0JKeH: cPOPMUPOBATEH PEICTABICHNUE O COCTOSTHUN

COBPEMEHHOTO XMMHUYECKOTO aHaJIM3a B PEIICHUH 33]]ad TEXHUYECKOTO KOHTPOJIS

3HATb: BO3MOXXHOCTH U OrpaHU4YCHUA XUMHUYCCKUX MCTOAOB aHalin3da HCOPraHUYCCKHUX U
OpTraHUYECKUX 0OBEKTOB

YMeThb: HOI[GI/IpaTB U pPCAJIM30BbIBATH MCTOAHUKU XHUMHYCCKOI'O aHalin3a pa3jIndHbIX
00BEKTOB, MOAOUPATH ONTHMAIBHBIE YCIOBHSI XUMHUYECKOTO ONPEIEIICHUS] KOMITOHEHTOB

Binagers: MeTogamMu XMMHYECKOTO aHalIHM3a, CIOCO0AMHU OLEHKH IOTPEIIHOCTEH
PE3yIBTATOB H3MEPEHHSI

MeTounquKne PE€KOMEHIAIUHA MO U3YICHHUIO TEMBbI:

[Ipu ocBoeHHH TeMbI HEOOXOAUMO:

- O3HAaKOMHUTHCS C UMEIOIIUMUCS JIUTEPATYPHBIMU HCTOYHUKAMH (y4eOHUKaMH,
MOHOTpaUsIMH, SJIEKTPOHHBIMH pEeCcypcamH, CTaThsIMH B BEAYIIUX XUMHUYECKHX KypHalax),
JEKUUAMU IIpenogaBaTeiei

- CdopmupoBaTh TMOHHMMaHUE BO3MOXKHOCTEH XHMHUYECKHX METOJOB aHalIM3a
Pa3TUYHBIX TEXHUYECKUX 0OHEKTOB

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

Chopmynupyiite 1enu u 3aAauyu  aHAIUTAYeCKoW xumuu. [losicHuTe, YTO COOOMU
MpEeJICTaBIsIeT aHATUTUYECKUN IIUKJII, Ha KaKOM JdTarle UCCieIoBaHus OH pa3padaThiBaeTcs?

B yem cocTout nHopMaTuBHOCTH MeTOAa aHanu3a? [IpuBeauTe mpuMepsl.

UYro BIIOUYAeT B ce0s1 00111asi METOI0JIOTHSI PEIICHUS aHATUTUYECKUX 3a/1a4?

[Tosicuute, B 4eM CyTh aHAIMTUYECKOTO MOJIX0/1a JJIs PEUICHUS] aHATUTUYECKOM 3a1aun?

CranmapTsl 1S TPOLIEYP U U3MEPEHHUH B aHATMTHYECKOU JTA00OpaTOPHH.

O0603HaubTe OyAyIIHE TYTH PA3BUTUS AHATUTUYECKON XUMUH.



Ananutudeckue xapakrepucTuku. lIlpemen oOnapyxkeHust BemiectBa. IlpenensHoe
pazbaBieHHs

JlaliTe ompeneneHne aOCONIOTHOM M OTHOCHUTENBHOW, CIy4allHOW M CHCTEMaTH4YeCKOH
OLIMOKaM.

[losicaure Ha mpuMepax, YTO XapaKTePU3yeT IMPaBUIBHOCTh M BOCIPOU3BOINMOCTD
M3MEPEHU.

HazoBute cnocoObl OCYIIECTBICHUS TUTPUMETPHUECKUX METOJOB aHAIM3a W 3aIlUIINTE
pacyeTHbie POPMYIIBI 111 00PaOOTKH PE3yIbTATOB IKCIIEPUMEHTA

@uxcupoBanue KTT B KMCIOTHO-OCHOBHOM TUTPOBAHUH, IPUHIUI ACUCTBUS UHAUKATOPOB
9TOrO TUTPOBAHUS.

OxapakTepu3yiTe HHIUKATOPHBIE OLIMOKM B KHCIOTHO — OCHOBHOM THTPOBAaHUH, HX
KOJIMYECTBEHHYIO BEJINYNHY?
@uxcupoanue KTT B OKHUCAMTENBHO - BOCCTAHOBUTEIBHOM TUTPOBAaHUM, IPHUHIIHMII

JIEMCTBUSI MTHAUKATOPOB 3TOTO TUTPOBAHUSI.

@uxcupoanue KTT B KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUM, IPUHIMUI JIEHCTBUS
METaJUIOMHIUKATOPOB.

@uxcuposanue KTT B ocaauTenbHOM TUTPOBAHUU, IPUHLIMII IEHCTBUS HHIUKATOPOB ATOI'O
TUTPOBAHUS.

PaccmoTpute pacyetHbie (OpMYIBI B TATPUMETPHUU TIPU MPSIMOM, 0OpaTHOM THUTPOBAaHUH U
IIPY TUTPOBAHHH I10 3aMEILEHHUIO.

MeTtponoruueckue XapaKTEPUCTUKM XUMHUYECKOIO aHaiu3a. PerpecCUBHBIA aHAIM3.
Onpenenenrie napaMeTpoOB JUHEHUHBIX YPaBHCHUH.

Pacder nuHeHOTO rpaynpoBOYHOrO rpaduka y = bx.

Pacuer nmHeitHoro TrpagyupoBouHOoro Trpaduka y=a + bx. OIleHka 3HAYUMOCTH
ko3 dureHTa a.

CpaBHenue aByx cpenuux. Kpurepuit @uiepa

Onpenenenre HATUYUS TPYOBIX TPOMAXOB MPH AHAIN3E HKCIIEPUMEHTAIBHBIX TaHHBIX.

Mopnyas 2
Pu3NKO-XUMHYECKHE MEeTO/AbI PelIeHUs] AHAJIMTHYECKHUX 32124

Tembl JIeKIUOHHBIX 3aHATHH: DU3MKO-XMMHYECKHE METOIbl aHanu3a. Kiaccuduxarms
METO/OB. AHanUTUYeCKU curHaia. ONTUYECKHEe METOJbl aHajdu3a. 1eopeTUYEeCKHe OCHOBBI
aTOMHOMW crekTpockonuu. OO0MacTd NPAKTUYECKOTO TMPUMEHEHHS. ATOMHO-a0CcOpOIMOHHAS
cnekTpockonus. KonndecTBeHHBIH aHalW3 OOBEKTOB HCCIENOBaHUS. ATOMHO-IMUCCHOHHAs
CIIEKTPOCKOIHMSI — MHOTO?JIEMEHTHbIM aHanu3. IIpuMeHeHue B wmeTamutyprud. MeTomasl
MOJICKYJISIPHOW OoNnTHYecKo crnekTpockonuu. Crekrpodoromerpudeckoe tuTpoBanue. OOmactu
npuMeHeHus. OnTHYecKue CEeHCOpbl, MX IpPUMEHEHHE B IMPOU3BOACTBEHHOM AaHATUTHYECKOM
KOHTpPOJIE Ka4decTBa ChIPbS, MPOAYKIUH, B KOHTPOJE TEXHOJOTHYECKOro mporiecca. | mOpumHbie
MeTtoabl ananmmza: BOXKX - Y®-cnekrpockonus. MKC - tonkocnoitHas xpomarorpadus. SAxepHo-
MarHUTHBIN pe3oHaHc. Teopernueckrue OocHOBBL. OO0iacTH mpuMeHeHUs. Macc — CIeKTPOMETPHS.
CTpykTypHBIA aHaM3. PeHTreHo-QIyopecleHTHBId aHaIu3. ODJICKTPOXHUMHUYECKHE METOIbI
anammza. Knmaccuduxarms. ['nOpuaHbie METONBI B TEXHHUYECKOM aHAIHM3E DJICKTPOXUMHUYECKUE
CEHCOPBI

Tembl Ja0opaTopHbIX 3aHsaTHii: [loTeHuMOMeTpUUeckuii MeTo ] aHanuza. OnpenesieHue
KHMCJIOT, OCHOBAaHHUH, COJIEM B BOJHBIX pPacTBOpax IPSAIMOM NOTCHIUMOMETPUEH U TUTPOBAHUEM.
DKcrepTu3a JIEKapCTBEHHOTO NperapaTa Ha COOTBETCTBHE IO KAYECTBEHHOMY M KOJIMYECTBEHHOMY
cocrtaBy. CpaBHMTEIbHAs XapaKTEPUCTUKA ABYX METOJOB KAueCTBEHHOIO W KOJIMYECTBEHHOI'O
aHanm3a o0bekTa. CrekTpodoTromMeTprdeckoe TUTPOBaHHWE OOBEKTa Ha COJEpP)KaHHE OCHOBHOTO
komnoHeHTa. UK —u Y@ - criekTpockonuy B MASHTH(PHUKAIIMY BEIIECTBA.



[lo Temam Moaynas NpeIyCMOTPEH TECT U IPAKTHUYECKOE 3aJaHue [0 TeMe
«MIHCTpyMEHTaIbHbIE METOBI AHATU3a)

N3y4yuB 1aHHBIH MOAYJIb CTYAEHT NOJIKEeH: CPOPMUPOBATH IPECTABICHNUE O COCTOSIHUU

COBPEMEHHOT0 (PU3UKO-XUMUYECKOTO aHAIHM3a B PEUICHUH 3a/1a4 TEXHUIECKOTO KOHTPOJIS

3HaTh: BO3MOXXHOCTM M  OrpaHUYEHHUS (UBUKO-XMMHYECKMX METOJOB  aHallnu3a
HEOPTaHMYECKUX M OPTaHUYECKHX 00BEKTOB

YMeThb: noa0upaTh U PeaaIu30BbIBATh METOAUKH (PU3UKO-XMMHUECKOTO aHAlIM3a Pa3IuYHbIX
00BEKTOB, MOAOUPATH ONTUMAIILHBIE YCIOBUS OTpEe/IeHUs KOMIIOHEHTOB

Bnaners: mMeronamMu (U3MKO-XMMHYECKOTO aHalIM3a, CIOCOOAMH OIEHKHU IOTPEIIHOCTEH
pe3yAbTAaTOB U3MEPEHUS

MeToanuyecKkue PEKOMEHAAIUHA I10 H3YIYCHUIO TEMbI:

ITpu ocBoOeHMM TEeMbI HEOOXOIMMO:

- O3HAaKOMUTHCA C HUMEIOLIIUMUCS JIMUTEPATypHbIMU HCTOYHUKAMU (yueOHHKaMH,
MOHOTpausAMHU, 3JIEKTPOHHBIMHU PpECypcaMH, CTaThbsIMH B BEAYIIMX XUMHUYECKUX IKypHAJIax),
JEKIMSAMU IIpenoiaBaTenen

- ChopmupoBaTh MOHMMaHHE BO3MOXXHOCTEM XHMMHYECKHX METOJOB aHajHM3a
Pa3IUYHBIX TEXHUYECKUX O0BEKTOB

- OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI:

Kaxkue OpiBatoT aTromHubIe crieKTphl? Kakue BBl 3HaeTe HCTOYHUKH BO3OYKICHUS?

VHTEeHCUBHOCTD CIEKTPaANIbHBIX TUHUNA. Y paBHeHue Jlomakuna - [1laiibe.

Uto Takoe MeToAbl TpPEX OTaJOHOB, OAHOTO ATajgoHa? Kak wux mnpumeHsaroT B
KOJIMUECTBEHHOM aHanuse. [losicHuTe Ha npumepax.

B yem cymHOCTh KOJIOpUMETPHUUECKOTr0, (OTOMETPUUYECKOTO U CIIEKTPOPOTOMETPUUECKOTO
METO/IOB aHau3a?

HazoBute ocHOBHBIE Y31l NpHOOPOB sl aHadu3a IO CBeTomorjomeHuto. Kakoso
Ha3HA4YEeHMsI KaXXJI0T0 U3 3TUX Y3JI0B?

Ha3Bate ocobeHHOCTH CrIeKTpOhOTOMETPUHN B YIbTPaPHOIETOBOM 00IaCTH CTIEKTpa.

3akon Jlambepta — Byrepa — bepa. OrpanuueHus 1 yciaoBUsi IPUMEHUMOCTH 3aKOHA

[Ipumenenne mMetroAa rpaayMpoBOYHOTO Trpaduka U MeTojna J00aBOK B KOJIMYECTBEHHOM
aHaJIN3e.

CnextpodoToMeTprHIecKOe THUTPOBaHHE. PaccMOTpuTe BUJ KPUBOW (POTOMETPHUYIECKOTO
TUTPOBAHUSA B KOOPAMHATAX ONTHUYECKas IUIOTHOCTh — 00beM THTpaHTa (A — V) M mpuBeuTe
IpuUMep Ui Cllydasi, KOrja OIpeAessseMblii KOMIIOHEHT M TUTPAaHT HE MOMVIOLIAIOT, a MPOAYKT
peaKkLuy MOTJIOMIAET, KOTAAa ONPEIEsIEMbli KOMIIOHEHT IOIJIOIAET, @ TUTPAHT U MPOAYKT PEAKIIUU
HE TOTJIOIIAI0T, KOrJa ONpEAesieMblid KOMIIOHEHT U IPOJAYKT PEAKLIUN HE MOTIJIOMIAT, & TUTPAHT
MOTJIOUIAET, KOI/Ia ONPENENII€MbIii KOMIIOHEHT M THUTPAaHT IIOIVIOIIAIOT, a MPOLYKT PEaKLHUHU HE
MOTJIOIIAET CBET.

Ha 4em ocHOBaH KauyeCTBEHHBIH aHAIW3 IO TOIJIOMICHUIO B WH(paKpacHOU obnactu
criekTpa?

UYro Ttakoe ¢pyHKUMOHANIBbHBIE Tpynmbl? Kak nmpoBoaaT uaeHTUGUKAIMIO (YHKINOHATIBHBIX
rpynn ¢ nomoiisio MK-cniexkrpa?

Kongykromerpuueckuid  aHanu3.  YaenbHas M DKBHUBAJIEHTHAs — JIEKTpUYECKas
IIPOBOJIUMOCTh, UX B3aMOCBS3b.

VYkaxure, Kakue (pakTophl BIUSAIOT HA JEKTPUIECKYIO TIPOBOJUMOCTbD.

VYKaxute TOCTOMHCTBA U HEJAOCTATKU MPUMEHEHUS PSIMOM KOHITYKTOMETPHUU.

Konnykromerpuueckoe TutpoBanue. Kakoil Bua OyAyT MMeTh KpUBbIE TUTPOBAHMS: a)
TUTPOBAaHUE CUJIBHOW M cIabol KHUCIOT MpPU COBMECTHOM IMPUCYTCTBUU CUJIIBHBIM OCHOBaHHEM?
VYkaxure, MpH KakoOM YCIOBHM KUCIOTHI OyayT THTpoBaThes auddepeHnupoanno?. Kakoil Bua
OyoyT HMMeTb KpHUBBIE THUTPOBaHHUS: a) TUTPOBAHUWE CUJIBHOTO U ¢1a00r0 OCHOBAHWUU MpuU



COBMECTHOM MPUCYTCTBUH CHILHON KUCIOTONU? YKaXXKUTE, PU KAKOM YCIIOBUM KOMIIOHEHTHI OyIyT
TUTpoBaThes TuddepeHupoBanHo? Kakoil Bua OynyT MMeTh KpUBbIE TUTPOBAaHUS: IO METOLY
ocaxnenus? Kakoii Bua OyayT UMeTh KpUBbIE THTPOBAHUS: TIO METOAY KOMIUIEKCOHOMETPUU?

[Torennmomerpuyeckne MeTo bl aHanu3a. [lpuBenuTe NPUHIMINATIBHYIO CXEMY YCTaHOBKH
JUIS TIOTEHIIMOMETPUUYECKOTO TUTPOBAHMSL.

IIpsmass noreHumomerpus. VOHOCENEKTUBHBIE AJIEKTPOIbl, MHOSICHUTE MPUHIMI HX
ycrpoiicTBa. [IpuBeauTe npumepbl IPUMEHEHUS HOHOCEJIEKTUBHBIX 3JIEKTPOJOB B KOJIMUECTBEHHOM
aHause.

VYKaKuTe MHAUKATOPHBIE 3JIEKTPOAIbI, KOTOPHIE UCIOJIL3YIOT IPH MOTEHLHOMETPUYECKOM
TUTPOBAaHHUA C  HUCIHOJNb30BAHUEM  pPEAaKUUH  KUCIOTHO-OCHOBHOIO  B3aUMOACHUCTBUS, C
UCTIOJIb30BAaHUEM PEAKIUil KOMITJIEKCOOOpa30BaHUs, C MCIIOJIb30BAaHHEM DPEAKIMNA OKUCICHHS —
BOCCTaHOBJICHHUS.

Kakum 00pa3oM ompenemnsioT AOBEPUTENbHBIA WHTEPBAI CPEIHEr0 3HAUYCHUS HaileHHON
BEJIMYMHBI, YTO OH XapakTepu3yeT M Kak HCIOJIb3yeTcsa sl OOHapyKeHHs CHUCTeMaTHYeCKOH
ook MeToa?

Uro xapakrepusyer kodpdunuent Cteronenta tr ? OT kakux (HakTopoB 3aBUCUT BEIIMUMHA t
— ko3¢ purmenra?



7. OuneHo4HbIe cpeacTBa

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme

(WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 I1K-3 OT4eTsl 110 J1abopaTOpHBIM padoTam 1, 2
Bomnpocs! k ak3ameny 1-56
[IpakTrueckoe 3amanne
TecTbl
3 I1K-14 OT4eTsl 110 J1abopaTopHBIM padoTam 1, 2
Bomnpocs! k ak3ameny 1-56
[IpakTrueckoe 3a1anne
TecTbl

Cemectp

7.2. TunoBble 3aJaHUsi WJIM HHbIE MaTepPHAJIbI, HEOOXOAMMbIE [JIsi TEKYIIero
KOHTPOJISt

7.2.1. IlpakTnueckoe 3aganue no reMe « MHCTpyYMeHTaAJbHbIE METOAbI AHAJIN32»

TunoBoi npuMep 3agaHuit
Bapwuanr 1.

1. Abcopoyuonnas cnekmpockonus. ONpeNeTnTh ONTHYECKYIO IUIOTHOCTH PACTBOPOB,
K03 PHIIMEHT MPOnyCKaHusl KOTOPBIX paBeH a) 78,5%; 6) 0,087.

2. Amommno-abcopoyuonnviti anaru3. KuBOoTHYIO TKaHb maccodt 0,18 T coxrmu B
MydenpHOM ey, K ocTaTKy, pactBopenHoMy B HCIl nobGaBuiu pactBop conm anTtada g0 6,00 mu
(ycTpanenue BausHus HoHOB PO4>). OTOOpany 4eThipe alMKBOTHI PABHOTO 00BEMa, K TPEM U3
KOTOPBIX M0OABWIIM CTaHAAPTHBIN pacTBOp coyi Kanbius. Konnentparuu 1o6aBok coctaBuiu 2,0;
4,0 u 8,0 mxr/mn Ca. OmnpenenuTe KOHIEHTPAIMIO KaNbIMsl B MI' Ha KI JKUBOTHOW TKaHH
rpadM4ecKuM CIIOCOOOM TI0 METOIy J00AaBOK, €CIIU MOJYYEHBI CIEAYIONINE 3HAYCHUSI ONTHYECKON
mI0THOCTU: Ax2 = 0,050; Ax+c1y2 = 0,116; Ax+e2)2 = 0,185; Axiezyz = 0,320.

3. Konoykmomempusa. llpu omnpeneneHun coaepiKaHHUs KHUCIOPOJa B OPraHUYECKHUX
COCIMHEHUSX, €r0 KOJIMUYECTBCHHO TEPEBOJAT B YIJICKUCIBIA ra3, KOTOPHIA 3aTeM MOTJIOMACTCS
pPacTBOPOM IIEIOYH, HAXOIALIMMCS B DJIEKTPOIUTHYECKON sueiike. O comepKaHUM YTIIEKHCIOTO
ra3a (a 3HAYAT W KHUCIIOPOJA) CYIAT TI0 YMEHBIICHUIO JJIEKTPHUYECKOW MPOBOIUMOCTH pPacTBOpa
mienoud. JI7s CTaHJapTHBIX PacTBOPOB C HW3BECTHBIM COJACPXKAHHEM KHUCIOPOAAa YMEHBIICHUE
MIPOBOJTUMOCTH COCTABHIIO:

moy B 00pasIe, MKT ......... 200 400 600 800 1000

Az 10 CM.............o 80 150 220 285 355

MeTo0M a0COMIOTHOM TPaTyHPOBKU OMPEACIUTE MPOICHTHOE COACpKAHHE KHCIOpOaa B
obOpasne coemuHeHuss maccod 2,299, ecnum aJis HETO YMEHBIIICHHE IMPOBOJAMMOCTH COCTABUIIO
300-10° Cm.

4. Iomenyuomempus. Iloctpoiite uHTErpanbHyr0 M AuddepeHnnanbHy0 KpUBBIC
tutpoBanusa 10,00 mu pactBopa ykcycHor kuciotbl pactBopoMm 0,1000 M KOH no ciegyronum
pe3ysbTaTaM TUTPOBaHUS:



Vikon, mi ...10,00 13,00 14,00 14,50 14,90 15,00 15,10 15,50
16,00

pH............ 5,05 5,56 5,88 6,19 6,92 8,82 10,59 11,29
11,58

Omnpenennure MOJISPHYIO KOHLIEHTPALIUIO pacTBOpPa YKCYCHOW KHMCIIOTHI.

S. Honapoepagusa u amnepomempusi. HadepTute NONAPU3ANUOHHYIO KPUBYIO U
oXapakTepu3yhTe ee OTAenbHble ydacTku. [IpuBeaute ypaBHeHHE NOJSpOrpauuecKoil BOJHBI.
Hcnonb3yst crpaBOYHBIE MAaHHBIE, TPEUIOKHUTE MOAXOASIINE YCIOBUS (MOTEHIUAN, (OHOBBIM
37EKTPOJIHT) JUTS TTONAPOrpaduuecKoro onpeaeneHns KOMIOHeHToB cMeck Ni2™ u Zn?".

Kpurepumn oneHku:

3a 3aaHue MOXKHO 3apaboTaTh 13 Gamnos. [lepBrie 4 3a1a4n OLIEHUBAIOTCS MAKCUMYM T10 3
Oasta, 3a MATOE 3a/1aHue MOKHO 3apaboTrars 1 Ga.

7.2.2. TunoBble 3aJaHUSA NPOMERYTOUHOr0 TecTupoBanusa C/10O PocaucranTt

IIpomexyTounbiii Tect Ne 1

AHanUTUYECKUN CUTHAJT — 3TO BEJIMYUHA, PYHKIIMOHAIBHO CBSI3aHHAs
Br16epute oquH OTBET:

- 00BEMOM ONPEAEIAEMOI0 KOMIIOHEHTA

- LIBETOM OIPEJENISIEMOI0 KOMIIOHEHTA

- COJIEpKAHUEM OIPEEIIIEMOr0 KOMIIOHEHTA

- TEMIEPATYPOI OIIPENEIIEMOrO0 KOMIIOHEHTA

[IpenmymiecTBaMu MHCTPYMEHTAIBHBIX METOJOB aHAIN3a 110 CPABHEHUIO C KIIACCHUYECKUMHU
XUMHYECKIMH SIBIISTFOTCSI

BriGepure o1H WM HECKOIBKO OTBETOB:

- BBICOKAsI YyBCTBUTEIIBHOCTh

- HU3KUH Tpeien 0OHapyKeHuUs

- Masas rpejeabHas orpeaesnsemMas KOHIIGHTpaIus

- BBICOKasl U30UpaATENBbHOCTD

Jliist cpaBHEHUS ABYX METOZOB 110 BOCIIPOU3BOJUMOCTH UCIIOJIB3YIOT
- Bribepute oauH oTBeT:

- Kkputepuil Puiiepa

- kputepuil CTerofieHTa

- Mmeto DasgHca

- ¢dbyukmuto ['occera

Kpurtepun ouenku: B Tecte 22 Bonpoca, KOTOpbIe CyMMapHO OIIEHUBAIOTCS B 4 Oaia

[TonHpii COOPHUK TECTOB IO Kypcy «AHamuTHYeCKas XUMHS (CHEILKypC)» -
https://edu.rosdistant.ru/mod/quiz/view.php?id=51959



https://edu.rosdistant.ru/mod/quiz/view.php?id=51959

7.2.3. Otyersl N0 J1a00paTOPHBIM padoTam

JlaGoparopHasi padora 1 «OnpeneseHue MaccoBOil 10JM AMMHAKA B COJIIX AMMOHUS
MeTO00M 3aMelleHHsD)

Leab paGoTbl: OCBOUTH METOJUKY BBIMOIHEHHS] TATPUMETPUUYECKOTO aHAIIN3a, ONPENEIUTh
MaCCOBYIO OOJIFO aMMHaKa B COJIM aMMOHUSA MCTOAOM 3aMCCTUTCIIBHOTI'O TUTPOBAHUS.

Mopsinok 3anycka BJIP:

1. [Momyunte mocTynm K BHpPTyalbHOMY pabouemy crtoiy. MHCTpykuus mo nocrymy
npusaraercs K 3aJJaHuIo B Kypce.
2. OTtkpoiiTe Ha BUpTyaJdbHOM paboueMm croje mnanky «JlaGopaTtophbie padoTb»,

BbIOepuTe nanky «BJIK «Anamutuueckas XuMusi»», B Hel — manky «2. OmnpenereHue mMaccoBOM
JI0JIM aMMHaKa B COJISIX aMMOHUs». OTKpoiiTe ee.

3. 3anmycTuTe NBOWHBIM MIeTYKOM (aitn JlabopaTopHasi ycTaHOBKA, OTKPOETCSI OKHO
BJIP (puc. 1.1), OCHOBHBIMH 3JIEMEHTaMHU KOTOPOTO SBIISIOTCSI:

- uH(pOpMallMOHHAsI TaHEeNb ¢ TPeMsI BKJIaJIKaMH U KHOIIKOI CBOpaurBaHUS;

- aTansl 1abopaTtopHoit padboTsl (0—4);

- nabopaTopHasi yCTaHOBKa.

Hugpopmayuonnas nanenp cocTouT U3 Tpex BKIAIOK (B BEpXHEH YaCTH MAHEIH):

- uHpOpMaLUs O IPOrpaMMe;
- MOPSIIOK pabOTHI C YCTaHOBKO;
- METOANYECKHE YKa3aHHs.

3Ha4YoK cBOpa4YMBaHMA MUHOOPMALMOHHOM NaHenu

Adobe Flash Player 11
Opocmorp  Ynpasnerwe Cnpasxa

TOMCKWH NONUTEXHWYECKUA YHHBEPCHTET
a
5 UEHTP 3NEKTPOHHbLIX OEPA3OBATENEHLIX PECYPCOB

Baiin

AHANWUTHYECKAA XUMWA
Onpeaenenue MaccoBOW AONK AMMHUAKA B CONAX AMMOHUA
METOAOM JaMeLeHns

HHGOPMALLMA | NOPAROK PABOTEI | METOAMMECKHE
© NPOTPAMME | € yeTAHOBKOR | YKA3AHMA

METOAHYECKHE YKASAHHA !\'Jl:\l:i{)Pr\TOI‘HOﬁ PABOTE
ONPEAEITEHHE MACCOBOI 1011 AMMHAKA
B COJISIX AMMOHHA METOOM 3AMELIEHHS1»

lear paGori

OcBoiTL METOMIKY BLINOMHEHIA THTPHMETPHYCCKONO AHANNMA, ONPEc-
ANTH MACCOBYIO JIOMIO AMMMAKA B COMI AMMOHIA MCTOMIOM 3AMECTHTEALHOTO i
THTPOBAHNA.

Marepaini i 05Oy IORAMIE LIS BLINOANEHIN PAGOTHI

1. Becw anamrmieckne.
2. IliraTus
3. Bioperka

4. Tposbisaika
5. KonGa mepran ¢ nprréproil npokof.

6. KonGa aia THTPOBAHIA KOHHYECKAA,

7. MNMunerxa kaneasHas

8. TTuneTka Herpaty HPOBAHHAR.

9. Craxam Xumiseckitii

10. Boponka,

11, Linassnap sephii

12, Bosa ANCTHAANPOBAHHAR

13. Heeaeayemas cofb aMMOHIA.

14. Paboumii pacteop KOH -

15. Pactoop dopsanina, 40%- i

16, MHaNKATOPES: A713APHHOBLI MeATRI, GeHOAGTANCIHH, METIIOPAHI,
Tponeonim

Teopernueckas 4acTs
C noMOmBIO KHCAOTHO=OCHOBHOIO THTPOBANHA MOMHO ONPELENITH CO-
AEPKAHNE AMMUAKA B CONAX AMMONHA, TAK KAK BOTHEIE PACTBOPH! Coneil am-
MOHHS MMEIOT KHCAYIO CPEy BCASACTBHE MHAPOAIA. —
L ELO < NHLOH 1 JlabopaTopHaa ycTaHOBKa

OnHaKO NPAMOE THTPOBAHIE COMH AMMONHA IEA0UBIO NPOBOMITE HE/b-

34, NOCKOMBKY NOCAC A00ABACHIIA WEAOUN B PACTEOPE NOABIACTER FHAPOKCIL
AMMOHIA, KOTOPHIIL BMECTE € COABIY aMMOHIA ofpasyer Sydepnyio cumecs: HAYAMNO PABOTHI
WHWA Bua NaGopaToOPHOR YCTAHOBKKM

/‘1H¢OPM3UMOHH3F| naHenb 3tansbl nabopaTtopHoi paboThbl

Puc. 1.1. UnTepdeiic BJIP

Bxnanka «Ilopadok pabomwi ¢ ycmanoeKoi» CONEPKUT ONUCAHUE BCEX YETHIPEX ATAlOB
BJIP. IlepeximodeHre MeXay 3TamaMd TPOU3ZBOAMUTCI C IOMOIIBIO OJIOKa MPOHYMEPOBAHHBIX



KHOIIOK, PACIIOJIOKEHHBIX B IIPaBOM HIJKHEM YIIy OKHa mporpammsl. HemocTymHble 3Tamnbl
0003HaueHBl CEPhIM LIBETOM, OCTYIHBbIE — CBETJIO-3€JICHBIM I[BETOM, AKTHBHBIH 3Tall — TEMHO-
3€JICHBIM 1[BETOM.

VYupasnenue Jlabopamopnoii ycmanoekou TPOU3BOAUTCA NpH TOMOIIM MblK. Bcee
AKTUBHBIE SJIEMEHTHI JIA0OPATOPHOW YCTAHOBKM TOJICBEUYCHBI I[BETHBIMU MapkepaMu. UToOBI
pa3BepHyTb Ha Bce Toje OKHO Jlabopamopuoin ycmanoeku, HaIO0 HaxaTb Ha 3HA40K
ceopauusanus ungpopmayuonnoii namenu (cm. puc. 1.1, 1.2). TloBropHOEe Hakathe BEpHET
MH(}OPMaLMOHHYIO MTaHENb Ha MECTO.

e BN )

TMONUTEXHUYECKNW YHUBEPCUTET AAHANUTUYECKAR XUMUS
LIEHTP OEKTPOHHBIX OPA3OBATENSHLIX PECYPCOB # AN ammvaka

oM sawewentn

HAYANO PABOTBI 1
luuwin ous naGoparophoh ycranosku
o (o © el

AHANUTUMECKAS XUMUA
Onpeaenene MACCOBOH AOTH AAMAKA B CONEX BMHOHAS

onow sameLeHun

0)
Puc. 1.2. Oxuo BJIP:

a — C pa3BepHYTOI HHPOPMAIIMOHHOHN MAHENBIO; 6 — CO CBEPHYTOM MH(POPMAIMOHHOM
MMaHEIbIO
Martepuajibl 1 000pyI0BaHMe VISl BHITIOJHEHHS Pa0OThI
Becnl ananuTHdeckue.
IraTus.
bropertka.
IIpomeiBasKa.
Kon6a mepHas ¢ mpuTepToil mMpoOKOii.
Konba mis TuTpoBaHus KOHUYECKAs.
[IuneTka KaneapHas.
[Iunerka HerpagynpoBaHHasl.
CrakaH XUMHYCCKHI.
Boposxka.
HunuHap MEpHBIN.
Bopa nuctunnrpoBaHHas.
Uccnenyemas cojib aMMOHUS.
Pabounii pacteop KOH.

e A

—t e e = = \O
PN —=or



15.  PactBOp popmanuna, 40%-bIii.
16. NHaukaTopel: ali3apUHOBBIN KENTHIN, (eHONPTAICHH, METHIIOPAHIK, TPOIICOJIHH.

MeTtoauyeckue peKOMeH Al

1. W3ydnTe chenyromue pa3aensl BUPTyalbHON 1a00paToOpHOM paboThI:

- uH(popMaIus 0 MporpaMme;

- METOUYECKHUE YKa3aHMUS,

- HOPSIIOK BBIITOJHEHUS PAOOTHI.

He 3a0pIBaiiTe MCMONB30BaTh 3HAYKU >> M << B BEpXHEH 4acTH MHPOPMALMOHHON MaHeNH,
TaK KaK HE BECh TEKCT yMEILAETCS B OKHE Ul IPOYTEHUS.

2. B cootBerctBHM c paznenom «llopsmok paboThl ¢ yCTaHOBKOW» IMPOM3BEAMTE BCE
MaHUITYJSIITUN Ha BUPTYaIbHOU J1abopaTtopHOil yctaHOBKe (3Tambl 0—4). Bece akTUBHBIC 3JIEMEHTHI
71a00paTOpPHOl YCTAaHOBKM B HYXKHBIH MOMEHT B KadeCTBE MOJCKA3KH I0JICBEYCHBI LBETHBIMU
MapKepaMH IIPY HaBEJEHUHU HA HUX Kypcopa MBILIH.

3. Buectn HauanpHble naHHble B Tabn. 1.1 B branke BbimonmHeHHs TabopaTOpHOM
paboTHI.

4. Pe3ynbraTsl ©3MepeHHii CKOMMPOBATh U 3aHECTH B Tabi. 1.2 B bianke.

5. Ucnons3yst ypaBHeHust 1—4 B bianke BwimogHeHus m1abopaToOpHOM padoTHI,

paccuMTarh CpelHee 3HaYeHHe Oo0beMa H3PacXOJOBAHHOTO THUTpPaHTa (V(KOH), MII), Maccy

XJIOpUA aMMOHUS (m, T'), MaCCOBYIO JOJI0 aMMHUAKa (;)(NH3 ) , %0, OTHOCUTEJIbHYIO ITOTPEIIHOCTD

pe3ynbTara onpeaeneHus (om, %0). Pe3ynbrarel pacueToB 3aHectu B Ta0d. 1.2.

6. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

7. Odopmute oTuer Ha briaHke BBITIOJIHEHHS 1a00paTOPHOI PabOTHI U MPUKPEIUTE €T0
B KypC JUIsl IPOBEPKH.

JlaGoparopnas padora 2 «Onpenenenne conepxanusi Fe’* B coan Mopa meroaom
NMepMaHTaHATOMETPUID)

Ileab paGoThl: ompenenuTh cojepxkanue Fe’' B pactBope comm Mopa MeTomom
NIEPMAHTaHATOMETPHUH, OLIEHUTD CIIYyYalHYIO IOTPEMIHOCTD OIIPEIEICHHUS.

IHopsanok 3anmycka BJIP:

1. [TomyunTe AOCTYN K BHpPTyalbHOMY pabodemy ctoiy. MHCTpyKmus 1o JocTymy
IpuJIaraercs K 3alaHuio B Kypce.

2. OTkpoiiTe Ha BUPTyaJdbHOM paboueM cToiyie Tamnky «JlaGopaTopHble padoThI»,
BeIOepuTe nanky «BJIK «AHanutuyeckas XUMus»», B Hell — nanky «3. OmnpeneneHue coaepKanus
Fe (II) B comn Mopa». OTkpoiirte ee.

3. 3amyctuTe IBOMHBIM IenukoM daiin JlabopaTopHasi ycTaHOBKA, OTKPOETCSI OKHO
BJIP (puc. 2.1), OCHOBHBIMH 3JIEMEHTaMH KOTOPOTO SIBJISIOTCS:

- uH(pOpMaIMOHHAS TTAHEh C TPEMsI BKJIaIKAMH U KHOIIKOM CBOpaYMBaHUS;

- ATarbl labopatopHoi padboTel (0—4);

- nabopaTopHasi yCTaHOBKA.

Hugpopmayuonnas nanenp cocTouT U3 TPEX BKIAIOK (B BEPXHEHN YAaCTH MAHEIH):
- uH(popMaIus 0 mporpaMme;

- HOPSI0K PabOTHI C YCTaHOBKOI;

- METOAMYECKHE YKa3aHUS.



3HAUOK
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ain  [Opocmorp  Ynpasnenne Cripaeka

e TOMCKMWWA MONUTEXHWYECKWA YHUBEPCUTET
o LEHTP 9NEKTPOHHLIX OEPA3OBATENBHbLIX PECYPCOB

MHGOPMALIMA
© NPOrPAMME

NOPAAOK PABOTBI | METOANYECKHME
€ YCTAHOBKOW YKASAHUA

METOJHYECKHE YKA3ZAHHSA K JABOPATOPHOI PABOTE
«ONPEJEIEHNE COAEPKAHNS FE* B COJIM MOPA
METO/I0M IIEPMAHIAHATOMETPHI»

eas padorsi
OnpeaennTs conepwanne Fe’* B pactsope comm Mopa MeTomom mep-
MaHr , oueHNTE itny1o nor ua,
" ¥ nan padoTh
1. Ulrarue.
2. Broperxa.

3. Tpombisaika

4. KonGa ans THTPORANIA KOHIMeCkas

5. Konba mepnas sMectimoctsio 100

6. [MneTka Herpany HPpOBAHHAA BMECTAMOCTHIO 10 M1
7. LsLTHHIP MEPHBIiT

8 Crakan xuMireckmii

9 Bopoka

10. Boaa avcruanposannas

11, Mccaeayemsii pacteop coan Mopa (NH4)3Fe(S04)3 - 6H0.
12, Crannaprisosannuii pacrsop KMnOy.

13, Kucnora cepras, C = 2 MOk 9KB/1,

Tcoperiueckan 4acth

Con, Mopa — apeiinas cont eyandara xeaesa (11) 1 cyabhara ammonns,
(NH4)>Fe(SO4)5 - 6H10. Ipn tHrposanun pactsopa conn Mopa nepmanra-
HAT KANHA OKHCIAET HOHBI skene3a (1) o peaki

MnOj + SFe?" + 8H' = Ma2*

CrienyeT uMeTs B BIA, UTO THTPOBAHIE NPOBOIAT B CCPHOKHCION cpexie,

+ 5Pt +aH,0.

T.K. B IPUCYTCTBHM COAHON KUCAOTE! peakuna mexkay MnOy n Fe?* unay-
HpyeT peakiio mexay MnOg u CI™
2MnOj +10C1™ + 16H" = 2Mn®* + 5C1, T + 8H,0

L ua DK

AHANTUTUYECKASA XUMUA
Onpepenenne cogepxanus Fe?" s conu Mopa
METOAOM NepMaHraHaTaMeTpun

HAYANO PAEOTHI
BHewnwih Bna nabopaTopHOR yCTaHOBKM

o1 [2[3]4]

Tanel

AR AanAamAanrraty vanRAamr -

Bxnanka «llopadok pabomul ¢ ycmano6koi» COACPKUT ONMUCAHUE BCEX UYETHIPEX ITAIOB
BJIP. IlepeximodeHre MeXay 3TamamMd TPOU3ZBOAMUTCS C TMOMOIIBIO OJIOKa MPOHYMEPOBAHHBIX
KHOIIOK, PACIOJOKEHHBIX B IPAaBOM HIDKHEM YIiy OKHa mporpammbl. HemocTymHbie »Tambl
0003Ha4YeHBbl CEPbIM LIBETOM, JOCTYIHbBIE — CBETJIO-3€JICHBIM I[BETOM, AKTHUBHBIM 3Tall — TEMHO-

3CJICHBIM IIBETOM.

VYupasnenue Jlabopamopnoii ycmanoekou TPOU3BOAUTCA MNpH TOMOIIM MblK. Bcee
AKTUBHBIE SJIEMEHTHI JIA0OPAaTOPHOW YCTAaHOBKM TMOJICBEYCHBI I[BETHBIMU MapkepaMu. UToOBI
pa3BepHyTb Ha Bce TMojJe OKHO Jlabopamopuoiu ycmanoexu,
ceopauusanus ungopmayuonnoit namenu (cm. puc. 2.1, 2.2). IloBTropHOE HakaThe BEPHET

MH(}OPMaLMOHHYIO MTaHEJb Ha MECTO.

Puc. 2.1. Untepdetic BJIP

dobe Flszh Player 11
aiin_Opocuorp Ynpaesenne Crpasra

TOMCKWH NONMTEXHWYECKNI YHUBEPCHTET
LIEHTP IMEKTPOHHEIX OBPA3OBATENLHbIX PECYPCOR

Bapmanr 2
METOIMYECKHE YKA3AHHS K JIAGOPATOPHOI! PABOTE. ”
«ONPEJEEHHE COAEPAAHHS FE* B COMII MOPA
METOOM IEPMAHTAHATOMETPHIL,
Ko,

_ Motk oK
W= 0,040 MO

Bapnant 5
-

Kna0),)

Conb Mopa — ol 1) 1 cymdara awons,
(NH)2Fe(SO4); -6H30. Tipu rrposasnt pactropa comn Mopa nepwanra-

00510 Mok kB
Cu=0,0510 MOLIKE.

aTAN 1
BiGop eapuanta

=y Jobe lsh Player 11
— e T —

AHANWUTUYECKARA XMMUA < ’ ORI =N I, RN We = EE A ANA.HMYM"IECIKAR Xumus
Onpenenere e Forta ot Voo | LEHTP SNIEKTPOHHbIX OBPA3OBATEIIbHLIX PECYPCOB Onpegenenne conepran Fe- opa
METOAOM NEpMaHTaHATOMETPHI il METOAOM nepman!

Bapuant 3 Bapmant 1 Bapuant 2 Bapi
[ ] - [ ]
Kvno) Ko Ko Kin0)
Com0,0450 M0 20 im0 0500 M0t 8 Cam0,0480 M08 28 0,040 Mo w0
Bapnant 4 Bapuant 5
- -
Ko Knno,
Ca=0,0490 M0 8 Cami Mo, o

9TAN 1

BLiGop oapuarTa

a)

a — ¢ pa3BepHyTOH MH(POPMAITMOHHOMN TTaHENbIO; 6 — CO CBEPHYTON MH(OPMAITHOHHON

0)
Puc. 2.2. Oxuo BJIP:

IMaHCIIbIO

HaIO0 HaXarb Ha 3HAUOK



Martepuanbl 1 000py10BaHue A1 BHINOJHEHHUS PadoThI

I. [Irarus.

2. broperka.

3. [TpomebIBasika.

4. Konba st TuTpoBaHus KOHUYECKAs!.

5. Kon6a mepuas BMmectumocThio 100 mi1.

6. [Iunerka HerpagyupoBaHHas BMECTUMOCTHIO 10 mil.
7. Hunueap MEpHBIN.

8. CrakaH XMMUYECKHUH.

0. Boponka.

10.  Bopa guctuimnnpoBaHHasl.

11.  Hccnenyemsrii pactBop comu Mopa (NHa)2Fe(SO4)2-6H>0.
12. CrangaptuzoBaHHblil pactBop KMnOs.

13.  Kucnora cepnas, C = 2 M0JIb 9KB/JI.

Metoauyeckue peKOMeH AU

1. WzydnTe chenyromue pas3aensl BUPTyalbHON 1a00paToOpHOM paboThI:

- uH(popMaIus 0 mporpaMme;

- METOUYECKHUE YKa3aHUS,

- HOPSIIOK BBIITOJHEHUS PAOOTHIL.

He 3a0pIBaiiTe MCMONB30BaTh 3HAYKU >> M << B BEpXHEH 4acTH MHPOPMALMOHHON MaHeNH,
TaK KaK HE BECh TEKCT yMEILAETCS B OKHE JUIsl IPOYTECHUS.

2. B cootBercTBUmM ¢ paznenom «llopspok paboThl € YCTaHOBKOM» NMPOU3BEIUTE BCE
MaHUITYJSIITAN Ha BUPTYaIbHOU J1abopaTtopHOi yctaHOBKe (3Tambl 0—4). Bece akTUBHBIC 3JIEMEHTHI
7a00paTOpPHOl YCTAaHOBKM B HYXKHBIH MOMEHT B KadeCTBE MOJCKA3KH I0JCBEUYCHBI LIBETHBIMU
MapKepaMU IIPY HaBEJEHUHU HAa HUX Kypcopa.

3. Buecute HauanbHble fgaHHble B TaOin. 2.1 B bnanke BbimonHeHus 1abopaToOpHOM
paboTHI.

4. PesynbraTel n3MepeHuii CKonupynTe u 3anecute B Ta0. 2.2 B branke.

5. Ucnons3yst ypaBHenust (2.1), (2.2), paccumtarh 1O pe3yiabTaTaM KaXXIOro Hu3

napajulelbHbIX onpeneienuit maccy Fe*' (m, r), cpemnee apudmernueckoe 3HAYEHHME MACCHI
m(Fe?"), r. Pe3ysbTaThl pacueToB 3aHecuTe B Ta6m. 2.2.

6. JUisi  OLIGHKH BOCHPOU3BOJMMOCTH TOJYYEHHBIX pPE3yJlbTaTOB 00paboTath HX
METOJIOM MaTeMaTH4YeCKOW cratucTuku. Wcmonws3ys ypaBHenus (2.3), (2.4), (2.5), paccuurtarpb
CTaHJApPTHOE OTKJIOHCHHWE CpPEIHEro apu(pMeTHUecKoro S, aOCONIOTHOE OTKIOHCHHE &,
OTHOCHUTEJIbHYIO TIOTPEIIHOCTh pe3yibTara onpenaeneHus (€, %). Pe3ynpTaThl pacueToB 3aHECTH B
Tabm. 2.3.

7. Pe3ysbrar omnpeieneHus IpeCTaBUTh B BH/E JOBEPUTENbHOrO HHTepBana (M + ),



Tabnuma 2.3
[Tpumep pacuera

Ne _ _ _ 2 _
ILIL " i e, (71— m,) Sa e (m+e)
1 0,2032 0.0091 0.83-10°*
2 0,2240 —0.0117 1.37-10° (0.2123 +
’ 0.2123 44-1072 0.0140
3 0,2135 —0.0012 001104 I 0.0140)
4 0,2085 0.0038 0.14-10*
z 0,8492 2.35-10*
S (—m,) 2.35-10™
S, = = = = 0.44-10 r.
n(n—1) 4.3
foss =3,18
€= lygsmr Sy = 3,18:0.44102 = 0.0140 r.
JloBepUTENLHBI HHTEPBAI
(m+e)= (02123 + 0.0140) r.

Kpurepumn oneHku:

3a Kaxayro Ja0opaTOpHYIO paboTy MOXHO MOJIY4YWTh Mo 7 OaymnoB. 2 Oanmia cTaBUTCS 3a
obmiee ohopmiieHue paboThl, O 5-0aJUTHPHON CUCTEME OLIEHUBACTCS pacueT Mo padoTe U OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI.



7.3. OueHoYHBbIEe CpeaCcTBa IS NMPOMEKYTOYHOH ATTECTAMHM 10 UTOraM OCBOCHHUS

JUCIUIITHHBI

7.3.1. Bonipochl K MPOMEKYTOYHOM aTTeCTAlUU

Cemectp 3
Ne
Bomnpocekl Kk 3xk3aMeny
n/n
1. | Chopmynupyiite nenu ¥ 3a7aud aHAIUTHYECKOW Xumuu. IlosicHure, uTO COOOM
IPEACTABISIET  AHAIUTUYECKUM LMK, Ha KakoM OJTale HCCIEJOBaHUs OH
paspabarbiBaeTcs?
2. | B ueM cocrout nHpopMaTuBHOCTH MeTOa aHanu3a? [IpuBenuTe mpuMepsl.
3. | Yro BKIIIOYaeT B ce0s1 0011asi METOIOJIOTHS PEIICHUS] AHATUTUYECKUX 3a/1a4?
4. [TosicHuTe, B 4eM CyTh aHAJIMTUYECKOTO MOAXO0/1a ISl PEIICHUS AaHATUTUYECKON 3aa4uu?
5. | CranpapTsl Juig npoleyp U U3MEPEHUH B aHAJTUTUYECKOH J1TaO0paTOpHH.
6. | O6o3HaubTe OyaynIMe MyTH Pa3BUTHS AHATUTUYECKONH XUMUH.
7. | Ananutudeckue Xxapaktepuctuku. IIpemen oOHapyxkenus BemiecTBa. lIpenenbHoe
paz0aBieHHS
8. | Jlaiite ompeneneHne aOCOTIOTHOW W OTHOCUTEIBHOM, CIyYalWHOW M CHUCTEMATHYECKOMN
OIIMOKaM.
9. | IlosicHuTre Ha mpuUMepax, YTO XapaKTEPHU3yeT MPABUIBHOCTh M BOCIPOU3BOJIUMOCTH
U3MEPECHUM.
10. | HazoBuTe crmocoObl OCYIIECTBICHUS TUTPUMETPHUECCKHUX METOJOB aHAIM3a M 3aIUIIUTE
pacuetHbie hopmyIIsl A 00pabOTKU PE3yIbTATOB IKCIIEPUMEHTA. .
11. | ®ukcupoBanue KTT B KHUCIOTHO—OCHOBHOM THUTPOBAaHHUM, MPUHLUMI JIEUCTBUSA
VHAUKATOPOB 3TOT0 TUTPOBAHMSI.
12. | OxapakTepu3yiTe WHINKATOPHBIC OIMIMOKH B KHUCIOTHO — OCHOBHOM THUTPOBAHUH, UX
KOJIMYECTBEHHYIO BEJIMYUHY?
13. | ®ukcupoBanne KTT B OKHCAMTENBHO - BOCCTAHOBUTEIBHOM TUTPOBAaHUM, MPUHIUI
JICHCTBHSI MTHAUKATOPOB 9TOTO TUTPOBAHHSI.
14. | ®ukcupoBanne KTT B KOMIIJIEKCOHOMETPUUECKOM TUTPOBAHWM, IPHUHLHUI JEHCTBUS
METaJUIONHIUKATOPOB.
15. | ®ukcupoBanue KTT B ocaguTenbHOM TUTPOBAHUM, MPUHIUI ACHCTBUS WHIUKATOPOB
3TOT0 TUTPOBAHMSI.
16. | PaccmotpuTte pacueTHble GOpMYIIBI B TUTPUMETPUH MIPHU TPSIMOM, OOpPATHOM TUTPOBAHUU
Y . IPU TUTPOBAHUU IO 3aMEICHUIO.
17. | MeTrposioruueckie XapakTepUCTHKH XUMHUYECKOro aHanu3a. PerpeccuBHBIN aHamus3.
OnpeneneHre napaMeTpoB JUHEHHBIX YPaBHCHUH.
18. | Pacuer nuHENWHOro rpalyMpoOBOYHOTO rpaduka y=bx.
19. | Pacuer numHelHOrO TpaayupoBodHOro rpaduka y=a + bx. OIleHka 3HAYUMOCTH
ko3 dureHTa a.
20. | CpaBHeHue nByx cpennux. Kpurepuii @uiepa
21. | Onpenenenue HaIu4Msl rpyObIX MPOMAXOB MPU aHAJIM3€ IKCIIEPUMEHTAIBHBIX JTaHHBIX.
22. | TeopeTnueckre OCHOBBI SMUCCUOHHON CHEKTPOCKONUU. ATOMHBIE CHEKTpbI. McTOUHMKHN
BO30YKJICHHSI.
23. | KonnuecTBeHHbI aHanu3. THTEHCUBHOCTD CIIEKTpPAJIbHBIX JIMHUN. YpaBHeHHE JlomaknHa
- [aiiGe.
24. | Meronpl Tpex 3TaJOHOB, OJHOTO 3TAJOHA, UX MPUMEHEHUE B KOJIMUYECTBEHHOM AHAIU3E.
IToscauTe Ha npumepax.
25. | AGcopbuMoHHas ~ CHEKTpockonus. B uyeM  CymHOCTP  KOJOPHMETPHUYECKOTO,




n/n

Bonpocsl Kk 3k3amMeHy

(OTOMETPHUYECKOTO U CIIEKTPO(HOTOMETPHUIECKOTO METOJIOB aHATN3a?

26.

HazoBute oCHOBHBIE y37BI MPUOOPOB MJIs aHaIM3a IO CBETOMOrIONmEHH. KakoBo
HAa3HAYCHMS KAXKJOr0 U3 ITUX y3JI0B?

27.

Ha3BaTe 0cOOEHHOCTH CIEKTPOPOTOMETPUH B YIHTPAPHOIETOBON 00JIACTH CHEKTPA.

28.

KadecTBeHHBIN 1 KOJWYECTBEHHBIN aHAIN3 B CIIEKTPOHOTOMETPUUECKOM METOJIC.

29.

3akoH Jlambepra — byrepa — bepa. OrpannueHust ¥ yCI0BUSI IPUMEHUMOCTH 3aKOHA

30.

CriekTpodoTOMETPpUYECKU aHamnu3 OOBEKTOB CIIOKHOTO cocTaBa. Paccmorpure Ha
MIpUMeEpe OTPEACIICHHS] HUKETIS U JKeJie3a B CTaIH ( MOYKHO IPYrHue OOBEKTHI)

31.

[IpumeneHne MeToa rpaIyrnpoBOYHOrO Tpaduka U MeToa J00aBOK B KOJIMYECTBEHHOM
aHaause.

32.

CrekTpodoToMETpUYECKOEe TUTPOBaHUE. PaccMoTpuTe BHUI KpUBOH (POTOMETPHUYECKOTO
TUTPOBAHUSAB KOOpPJWHATAX OINTHYECKas IUIOTHOCTh — oObeM .TtuTpaHTa (A — V) u
IIPUBECTU MIPUMEpP I Cilydas, KOrJa OIpeAcisieMbli KOMIIOHEHT W TUTPAaHT He
MIOTJIOIIAIOT, & MPOAYKT PEAKIMH MOTJIONIALT.

33.

CrektpodoToMETpUYECKOEe TUTPOBaHUE. PaccMoTpuTe BHUI KpUBOH (POTOMETPHUYECKOTO
TUTPOBAHUSAB KOOpPJWHATAX OINTHYECKas IUIOTHOCTh — oObeM .TuTpaHTa (A — V) m
IIPUBECTU IIPUMEDP IS ClIydasi, KOrAa OIpPEaeIsieMblil KOMIIOHEHT IIOIVIOLIAET, & TUTPAHT
U TPOJYKT PEaKIUU HE TOTJIOMAOT.

34.

CrekTpodoToMETpUYECKOEe TUTPOBaHUE. PaccMoTpuTe BHUI KpUBOH (POTOMETPHUYECKOTO
TUTPOBAHUSAB KOOpPJWHATAX OINTHYECKas IUIOTHOCTh — oObeM .tuTpaHTa (A — V) m
IIPUBECTU IIPUMEP AJIA CiIydas, KOTJa ONpEAesIsieMblii KOMIIOHEHT U IPOAYKT PEaKLUU He
TIOTJIONIAIOT, & THTPAHT TOTJIONIACT.

35

CrekTpodoToMETpUYECKOEe TUTPOBaHUE. PaccMoTpuTe BHUI KpUBOH (POTOMETPHUYECKOTO
TUTPOBAHUSAB KOOpPJWHATAX OINTHYECKas IUIOTHOCTh — oObeM .tuTpaHTa (A — V) m
MMPUBCCTHU NNPUMEP IAJId CiIydasi, Koraga OHpGHGHHGMBIfI KOMITOHCHT U TUTPAHT IIOIJIOIIAr0T,
a MPOJYKT PEaKIUU HE MOTJIONIAET CBET..

36.

HK-cnekrpockonus. Ha YeM OCHOBaH KauyeCTBEHHBIM aHalIM3 [0 MOIJIOUICHUIO B
nH(ppakpacHon 06sacTh crekTpa’?

37.

Uro Takoe  ¢yHKIMOHAIBHBIE Tpymmbl? Kak  mpoBOmsAT  MIaeHTHU(UKAIUIO
¢GyHKUIMOHATIBHBIX Tpymi ¢ nomoribio MK-cnektpa?

38.

Kongykromerpuueckuii  aHanu3. YAenbHas M SKBHUBAJICHTHAS  DJIEKTpUUYECKas
MMPOBOANMOCTD, UX B3aNMOCB3b.

39.

Ykaxute, Kakue (akTOpbl BIUSIOT HA JIEKTPUUECKYIO TPOBOIUMOCTb.

40.

[psimast kouaykToMeTpusi. O6IacTi MPUMEHEHHUs. YKaXHUTE JOCTOMHCTBA U HEIOCTATKH
IPUMEHEHHS IPSIMOU KOHIYKTOMETPHH.

41.

Konnykromerpuueckoe tutrpoBanue. Kakoil Bua OyayT MMeTh KpUBBIE THUTPOBAHUS: Q)
TUTPOBAaHUE CWJIBHOW U CJIa00OH KUCJIOT NPH COBMECTHOM MPHUCYTCTBUH CHIIBHBIM
OocHOBaHMEM? VYKaXHuTe, TMpPH KAKOM YCJIOBUH KHCIOTHI OYyAyT THUTpPOBATbCA
nuddepeHIpoBaHHO?

42.

Konnykromerpuueckoe tutrpoBanue. Kakoit Bua OyayT MMeTh KpUBBIE THUTPOBAHUS: Q)
TUTPOBAHHUE CUJIBHOTO M cIa00ro OCHOBAHUM HPU COBMECTHOM IPHCYTCTBUU CHIIBHOM
KACIOTONH? YKaXuTe, TpPH KaKOM YCIOBUM KOMIIOHEHTHI OyIyT THUTpPOBAThCA
nuddepeHIpoBaHHO?

43.

Konnykromerpuueckoe tutpoBanue. Kakoil Bua OyayT UMETh KpUBBIE TUTPOBAHHS: IO
METOJIy OCKICHUS?

44.

Konnykromerpuueckoe turpoBanue. Kakoil Buj OynyT UMeTh KPUBBIE TUTPOBAHUS: IIO
METOIy KOMIIJIEKCOHOMETPpUU?

45.

PaccmoTpuTe KpuBble KOHAYKTOMETPUYECKOTO TUTPOBAHUS Ul PEAKIHUl OCaKICHMUS,
€CJI: a) MOJBUKHOCTh OCAXJTAEMBIX MOHOB OOJIBIIE MOABMKHOCTH HOHOB OCAAHTENS; 0)




n/n

Bonpocsl Kk 3k3amMeHy

HOI[BI/I)KHOCTI/I OCAXKIACMbIX HOHOB 1 HOHOB OCaAJUTECIIA NPUMEPHO OAMHAKOBEI.

46.

HOTGHI_II/IOMGTPI/I‘IGCKI/IG METOJAbBI aHalixn3a. HpI/IBe,Z[I/ITG MNPUHIUIIHAIIBHYIO  CXCMY
YCTAaHOBKH IJId HOTCHIOUOMCTPUYCCKOTO TUTPOBAHUA.

47.

[Ipsimast noreHuuomerpus. MOHOCENEKTUBHBIE JJIEKTPOJbI, MOSICHUTE MPUHIMI UX
ycrpoiictBa. IlpuBenuTe npuMephl NPUMEHEHUS HOHOCEJIEKTUBHBIX JJEKTPOJOB B
KOJIMYECTBEHHOM aHaJIN3eE.

48.

[IpumeneHue MeToja TIpagyupoBOYHOro Tpaduka B MOPSIMOW MOTEHIHMOMETPHUH.
PaccMoTpuTe HA KOHKPETHOM NIPUMEDE.

49.

[ToTenmmomeTpuueckoe TuTpoBanue. Pacuernsle 3HaueHus koopauHar TO.(Pacecmorpure
Ha IPUMEPE).

50.

Vkaxure HWHJIUKATOPHBIC 3JICKTPOAbI, KOTOPLIC UCIOJB3YIOT MPHU NOTCHHUOMCTPUYICCKOM
TUTPOBAHUA C UCITOJIL30BAHHUEM peaKuHﬁ KHUCJIOTHO-OCHOBHOT'O BSaHMOHCﬁCTBHH.

51.

YKaXuTe UHAUKATOPHBIC DJIEKTPOMABI, KOTOPBIE IPUMEHSIOT IIPU ITOTEHLIHOMETPUYECKOM
TUTPOBAHHUS C UCIIOJb30BAaHUEM PEaKLMi KOMIUIEKCOOOpa30BaHMsL.

52.

Vkaxure HWHJUKATOPHBIC 3JICKTPOAbI, KOTOPBIC MIPUMCHAIOT IMPU MOTCHIUOMCTPHUICCKOM
TUTPOBAHUA C UCITOJIL30BAHHUEM peaKuHﬁ OKHCJICHUS — BOCCTAHOBJICHUS.

53.

PaccmoTtpuTe KpUBYIO IOTEHIMOMETPUYECKOTO TUTPOBAHUSA PACTBOPA UMUHOAUSHTAPHOU
KUCJOTBI cTaHgapTHeIM pactBopoM NaOH, ecnu 3nauenus pKi = 2,17; pKz = 3,61; pKs
=5,10; pK4 =11,32 .

54.

Kakum 00pa3om ompenensroT JOBEpUTEIbHBIN MHTEPBAI CPEAHETO 3HAUYCHUS HAWJICHHON
BEJIMYMHBI, YTO OH XapakTepu3yeT M KaK MHCIONb3yeTcs Ml OOHapyKeHHUs
CUCTEMATHUECKON OIMOKHU MeToa?

55.

Yro xapaxrepusyer kodppuument Creronenta £, 5 ? OT Kakux ()aKTOPOB 3aBHCHT

Benu4nHa ¢ — Ko durmenrta?

56.

Kax ucnonpe3yercs ¢ — KpuTepuil Uil MPOBEPKH 3HAYMMOCTH PA3IMuus JBYX CPEIHUX
3HAYEHUH U JJI YCTAHOBJICHMs YMCIIA MapajlIeNIbHbIX HM3MEpEeHUH , HeoOxonumoe s
NIOJIyYEHUS] CPETHETO Pe3yibTaTa ¢ 33JaHHOW TOUHOCTHIO?

PacueTHrble 3agaun

Jlng aHanu3a cMecell MEeTaHOJI-BOIa U3MEPEHO MOIVIOIEHNE CTaHAAPTHBIX PacTBOPOB MPH

A=1,94mKm:

@ (Boabl), Yo...v....... 26,0 29,0 32,0 37,0

ALY o, 0,470 0,500 0,532 0,585

Onpenenuth MacCOBYIO JIONIO BOJIBI U METAHOJA B CMECSAX IO CIEAYIOIIUM JIaHHBIM: 1)
A=0,570; 2) A=0,540; 3) A=0,485.

HaBecky cepeOpsiHoro cmaBa B 1,75r pacTBOpWJIM B a30THOM KHCIOT€ W PacTBOP
pa36aBunu Bomoit 1o 200mi. Ha tutpoBanue 10,00m1 pactBopa morpedoBanoch 11,75mn
0,05M pactBopa NH4CNS (mompaBounsiii  kodddunuent K=0,9344). Omnpenenutsb
MacCOBYIO JIOJIO cepedpa B oOpasiie.

HaBecky mn-autpobensoiinoit kucinotel (C7THS NO4) wmaccoit 0,0492r pactBopuiu B
50,0mn cmecu cniupTtoB U 5,00 M orrutpoBain 0,0200 M pacTBOpOoM MeTWIIaTa HATPHs
CHEKTPO(HOTOMETPUIECKIM METOIOM.

[TocTpouTh KpHUBYIO TUTPOBAHMSI M PACCUUTATH MACCOBYIO JOJIO KHUCIOTHI MO JTaHHBIM
TUTPOBAHUS:

V(CH3CONa),m1....0,60 0,80 1,00 1,20 1,40 1,60 1,80 A.........
.......... 0,255 0,340 0,420 0,500 0,565 0,555 0,545

PaccunTath NpoLEHTHOE COAEp)KaHUE MapraHia B CTald METOAOM TpeX 3TaJOHOB IO
CIICAYIOIUIMM JaHHBIM CPaBHEHHS CIEKTpalbHBIX JUHMKA Mapranua (A=2939,11 A) u
skenesa (\=2944,40 A):

CMn (%)....cccennnn 0,59 0,74 1,43 X




Bonpocsl Kk 3k3amMeHy

n/n
SMn.......ccooiinin. 0,896 1,020 1,49 1,105
SFe............... ...0,764 0,748 0,763 0,760

5. | CnekTpodoToMeTprUECKOEe OMpeelieHne COAEpPKAHMUS aIbJIETHI0OB B KalpoJjakTame
METO/I0M J100ABOK.

6. Kakoit meTom MokeT OBITh TPUMEHEH IS OMNpeAesieHUs] IHKIorekcaHoHna? Jlaire
KPaTKYIO XapaKTepUCTUKY METO/Ia aHaJIN3a, IPUBEIUTE PacUeTHYIO (popMyIy.

7. | Kakoil MeToa UCHOJIB3YIOT MPH ONpPENEIECHU aMHHHOTO yucia? Paccuurtaiite aMUHHOE
YHCIIO MPOAYKTa aMUHUPOBaHUA, ecinu Ha TuTpoBanue 0,875 r oOpasia cMOJBI TOLLIO
3,65 M 0,1M pactBopa XJI0pOBOIOPOTHOM KHUCIOTHI.

8. | Kak ompenensercss conxepkaHue cBOOOJHOro ammuaka B kapOamuzae? IlpuBenure
pacyeTHyr0 GhopMyIy.

9. | Banummre pacueTHyro Gopmyiy comepxkaHus npoaykra (%) npu UCIOIb30BaHUHN METOa
TUTPOBAHUS T10 3aMEICHHIO.

10. | HaBecky 0,6383r cruaBa, coaepskamero Menb, IIOCJIE€ pacTBOpEeHHs oOpaboTanu
ammuakoM u nonydnmnu 1000mu1  OokpalleHHOro pacTBOpa, ONTHYECKas IJIOTHOCTb
KOTOPOTO MpH TOJIIMHE CJI0si KioBeThl 2cM paBHa 0,255, € = 423 m-monb-1-cm-1.
OnpenenuTs MPOIEHTHOE COJCPKAHNUE MEJIU B CILJIAaBE.

11. | B obpasue craBa onpenenuin Meas rpaBuMmerpudeckuM (I) u turpumerpudeckum (I1)
meronamu. [lomyuens cnenytomue pe3ynbratsl 12.(%):

I - 13,21;13,11; 13,17; 13,28 u II - 13.,40; 13,75; 13,65; 13,58.
MoHO 71 ISl pacueTa CoAep)KaHusl Melu B oOpasie OObeJUHUTH 3TH JAaHHBIC B OJHY
BBIOOPKY?

12. | Onpenensiemblii MuHUMYM. PaccmoTrpute Ha mpuMepe (OTOMETPHUYECKOTO OIpEaeIICHUS
KapOOHWJIBHOTO coeuHEHU ().

13. | Kucnornoe umncno obOpasma stunanerara cocrasiser 2,3. Kakas maccoBas gons s¢pupa B
aHAIM3MpyeMOM o0paslie, €CIIU CUUTaTh, YTO IPYruX npuMmeced B adupe HeT?

14. | OGpazery OytmioBoro 3Qupa aAWIMHHOBON KHCIOTHI OBUT MPOAHATU3UPOBAH, KaKOe
3(UpHOE YHCIIO JOJKHO OBITH MOJY4€HO, €CJIH BBIX0J 3dupa coctaBui 96,5%?

15. | KucnorHoe uncno noiaydenHoro stunanerara 1,15. Kakum n1omkHo ObITh 3¢upHOE Yncio
ATOT0 MPOJYKTA?

16. | Kakoe kommdecTBO »THiIOBOro cruprta Oymer coorBerctBoBaTh 1,00 mu Touno 0,IN
pacTBopy THOCYyNb(haTa, €CIU aHAIU3 BEAYT IO CXEMe: CIUPT— JAUXPOMAT Kajusi —
noJ— THOCYNbGAT HATPHS?

17. | Ecnm  OpomHOe wumcino wu3onpornuioBoro cnupra paBao 0,012, kakomy %-Homy
COJIEP’KaHUIO W30IPOIIEHA OHO COOTBETCTBYET.

18. | ConmepkaHue METHIMETAaKpHiIaTa B TEXHHYECKOM mpoaykre 93,5%. Yemy Oyner paBHO
a(upHOE uncio 3Toro dupa?

19. | Onpenenenue coaepKaHusi METHIJIOBOTO CITUPTA B CTOYHBIX BOJIAX

20. | Yucmo anerunupoBaHus OyTHIIOBOTO ciupTa paBHO 735. KakoMy coaeprkanuio OyraHosa
COOTBETCTBYET 3TO YUCIIO?

21. | Kak omnpenenuth coaep:kaHUE XJOPHUAA HATPUSI U COJITHOM KHUCJIOTHI P COBMECTHOM
IPUCYTCTBUH B 00pasie?

22. | Kak onpenenuts copepkaHue CepHOM M OOPHOM KUCIIOT MPU COBMECTHOM MPUCYTCTBUU B
oOpa3ziie?

23. | Kak ompenenuTh coaep)KaHME XJIOpuJa HATpHUs M HMOAUAA HATpUs IPU COBMECTHOM
MIPUCYTCTBUH B oOpasiie?

24. | Kak ompenenuTh coaepKaHME XJIOpUJAa HATpUs U XJOpUJa Kajlus IpU COBMECTHOM
MIPUCYTCTBUH B oOpasiie?

25. | Kak omnpenenuTh coAepXKaHHWE XJIOpUAAa AaMMOHHMS M aMMHaka IIpU  COBMECTHOM




Ne B
ONPOCHI K IK3aMeH
n/n p y

MIPUCYTCTBUH ITHX COCAMHEHUI B oOpasiie?

26. | Kak ocymecTBUTh TUTPOBaHHME C IENBIO ONpPENEICHUsl COAEp)KaHUS Cyab(paT-HOHA B
MHUHEPAIbHOUN BOJE?

7.3.2. Kpurepuu 1 HOpMbI OLEHKHU

dopma
NpoBeIeHuUs!
Cemectp . Kpurtepuu u HOpMbI OLlEHKH
NMPOMEKYTOUHOI
aTTecTaluu
3 DK3aMeH (o COTIUIHOY 80 — 100 6ammoB
HaKOIHUTEIBHOMY «XOPOIIIO 60 — 79 Gamna
pefiTuHry) «YJIOBJIETBOPUTEIILHOY 40 — 59 6annos
«HEYJIOBIIETBOPUTEILHO» | MeHee 40 OayioB




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (yueOHunk, yuedHoe
nocooue, y4e0HoO-
MeTOoAnYecKoe Imocooue,
NMPaKTUKYM, AP.)

T'ox m3nanus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HaumenoBaHnue
9BC

3omnoroB FO.A

BBeneHne B QHAIUTUYECKYI)  XHUMHUIO.
[DnexTpoHHbIii pecype] : yuebd. mocobue -
OnekTpoH. pgaH. - M. H3narenscTBO
«Jlaboparopus 3nanwmit», 2016. - 266 c. -
Pexum Jocryna:
http://e.lanbook.com/book/84079.

Y4yebHoe rmocodue

2016

9BbC «Jlaup»

HIpaitoman I'.H.

Pemtenue 3aaayd 110 aHAJTUTUYECKON XUMUH.
[DnexTpoHHbIH pecypc] : yued. mocobue / [u
ap.]. - Onexkrpon. paH. - Kemepoo
KemI'V, 2015. - 208 c. - Pexum nocryma:
http://e.lanbook.com/book/69992.

Y4yebHoe mmocodue

2015

9BbC «Jlaup»

Heuunopenko A.I1.

[IpakTrueckoe PYKOBOJICTBO K
nabopaTopHbIM ~ paboTtam 1O  (pu3HKO-
XUMAYECKHM MeTOoaaM aHamm3a:
Xpomarorpadudeckue,
AJIEKTPOXHUMHUYECKHE, CTHIEKTpaJIbHEIC.
Teopus u mnpaktuka. Yacte I YueOnoe
nocoowue. [DneKTpOHHBIH pecypc]
OnextpoH. man. - CII6. : HUY UTMO,
2016. - 187 «c¢. - Pexum pocrymna:
http://e.lanbook.com/book/91316 - 3arn. c
JKpaHa.

YyebHoe 1ocodue

2016

9BC «Jlaup»



https://e.lanbook.com/book/84079
https://e.lanbook.com/book/69992
http://e.lanbook.com/book/91316

8.2. lomo.iHMTe/IbHAS JIUTEPATypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAaY4YHOM
Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus oudauoreke /
n/n MeTOoAuYecKoe mocooue,
DpaKTHKYM, Ap.) HaumenoBaHnue
p » AP 9BC
1 VYcosa C.B,, [Mouck wHbopManuu TpPU TPOBEACHUH | YUEOHO—METOIUYECKOE 2014 OBC «Jlanb»
Bepmunun B.4. HUCCIIENOBAHUI B 00JIACTH aHAIUTHYECKON mocooue
xumun (pabota ¢ IUTEpaTypoi): ydeOHO-
METOAMYECKOe TMocobme. [DIIeKTPOHHBII
pecypce] OnektpoH. naH. - Omck : OmI'Y,
2014. - 48 «c¢. - Pexum pgocrymna:
http://e.Janbook.com/book/75424
2 | Bamora C.B. AHanmuTHueckas ~ XuMUA U (DU3UKO- YuebHoe mocobue 2017 OBbC «Jlanb»

XUMUYECKHE MeTonbl aHanu3a: [Ipaktukym
st OakanmaBpoB. [DIIEKTPOHHBIN pecypce] :
yueb. mocoOue - DIeKTpoH. JaH. - M. :
HamkoB m K, 2017. - 200 c. - Pexum
nocryma: http://e.lanbook.com/book/94016



http://e.lanbook.com/book/75424
http://e.lanbook.com/book/94016

8.3.
CHCTEM

- Byrneposckue coodmennss. HayuyHblli  aHIVIO-pYCCKOSI3BIUHBIM ~ XUMUYECKUI
xypHaiu. [lyOnukyeT craTby 10 OCHOBHBIM pa3fiellaM XMMHUHM M CMEXHBIM JUcUUIUTMHAM. JKypHai
BxoauT B Ilepeuenp BAK un cucremy PUHII. /Inst 3aperucTpupoBaHHBIX MOJIb30BaTENIEH caiiTa
JIOCTYTICH MOJTHOTEKCTOBBIN apxuB ¢ 1999 rona: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMus B HHTepecax YCTOHYMBOro pa3BuTHsi. B kypHane mnyOnIMKyOTCS
OpUTHHAJIbHBIE Hay4YHbIE COOOIIEHHS] U 0030phl MO XMMHUHU IMPOLIECCOB, MPEACTABISIIOININX OCHOBY
NPUHIUIINAILHO HOBBIX TEXHOJOTUM, CO3/1aBa€MbIX B HHTEpPECax YCTOWYMBOIO PA3BUTHUS, WIH
YCOBEPILIEHCTBOBAHUS JIEUCTBYIOIIMX, COXPAaHEHUs NPHUPOAHOU Cpenbl, SKOHOMHHU PECYPCOB,
sHeprocOepexenus. Bxogur B Ilepeuenr BAK u cuctremy PUHII. JlocTyneH MONMHOTEKCTOBBIN
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii peneH3upyemsblil >KypHaja OTKPBITOTO
noctyna. Crpana: Uanus. SA3pik: anrmuiickuii. [TyOonukyeT pe3ynbTaThl HaydyHBIX HUCCIEAOBAaHUN B
oOmactu oOmied XUMHHM, OMOXMMMHU, CIHEKTPOCKOIWH, XMMHUHU OKpYyKarouiei cpeabl. Jlocrynexn
nmoTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

ITepedyens npogeccnoHaANBHBIX 023 JaHHBIX M MHGOPMAIMOHHBIX CIIPABOYHBIX

8.4. IlepeyeHb MpOrpaMMHOIro odecrnedeHus
Ne Haumenopamme IO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK el CTBHA)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok

JEHCTBUSI - OECCPOUHO

Horosop Ne 690 or 19.05.2015r., cpox
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

2 Office Standart

8.5. Omnucanme MaTepUAJIbHO-TeXHUYECKOU 0a3mbl, Heo0X0aIuMOoii

ocyllecTBJIeHHs 00pPa30BaTEJILHOIO NpoLecca Mo JUCHHUILINHE

IS

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBbIX Ka0MHETOB, Ja0opaTopuii,
MACTEePCKUX U JP. 00beKTOB J1JI
NMPOBeIeHUsI MPAKTHYECKUX U
JIa00OPaTOPHBIX 3AHATHIH, TOMeLIeHH i
AJISl CAMOCTOAITEJILHOMH padoThI
o0y4yaronuxcs (HoMep ayIuTOPUH)
1 KomnbroTepHslit kinace. Y4yeOHast ayiuTOpust

u/n ITepeyeHb OCHOBHOTO 000PYAOBAHMA

IlepeHOCHOM MPOEKTOp, DBKpaH, CTOJBI

JUIsL TIPOBEICHUS 3aHATUH JIEKIIMOHHOTO
TUma. YueOHasi ayAuTOpHsl ISl IIPOBEIACHUS
3aHATUH CEMHUHAPCKOTO THUMa. YdeOHas
ayIUTOpuUs U MPOBEACHUS JTaOOPaTOPHBIX
pabor. VYueOHas ayIUTOPUS TUTST
IMPOBCACHU A 3aHATUHI TCKYIICTO KOHTPOJIA U
MPOMEXYTOUYHOM aTTECTALUH

VIJIK-314

YUYEHHUYECKHE, CTOJ IPEenoaBaTelbCKH,
CTyJbsl, JOCKa ayAUTOpHas (MapKepHas),
I1K ¢ Beixoaom B cetb MHTEpHET



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBbIX Ka0MHETOB, Ja0opaTopuii,
MAaCTEePCKUX U JP. 00beKTOB J1JI
NPOBeIeHUsI MPAKTHYECKUX U
JIa00OPaTOPHBIX 3AHATHIH, TOMeLIeHH i
JJIS CAMOCTOSITEIbHOM PadoThI
o0yuyaronuxcs (HoMep ayIuTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

Aynutopust BeOKOH(pepeHInH.
VYuebnas ayautopust IS
3aHATUH JEKIMOHHOIO THIIA.
VYuebHasg ayauropus i [POBEACHHUSA
3aHATUH CEMUHApPCKOro Tuma. YdeOHas
ayIMTOpHS ISl KypCOBOTO NPOCKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOpHUS NIl NPOBENCHHS TPYINIOBBIX U
VHAVBUAYaAJIbHBIX KOHCYJIbTAlUI

VYuebHasg ayauropus i [POBEACHHUSA
3aHATUN TEKYILETo KOHTPOJIA u
MPOMEXYTOUYHOU aTTECTALUK

VIJIK-810

MIPOBEICHUS

TEICBU3UOHHBIM,
IITaTUBE,

OkpaH
IPOXKEKTOP Ha
IIPENOAABATEIbCKUMN, CTYII
IpernoiaBaTeabCKuil, TpaHCIapaHTHas
nepeTsHKKa, CUCTEMHBIN OJIOK.

mupma,
CTOII

Kommnbrotepusiit  kmacc. Ilomemenne st
CaMOCTOSITEIbBHOW ~ pabOTBl  CTYJEHTOB.
Y4eOHast ayTuTOpus Ui KypCOBOTO
MIPOCKTUPOBAHUS (BBIMTOJTHEHUS KYPCOBBIX
pabor).

I'-401

Cron ydyeHuueckui-26 mr., cTyn-26 Imir.,
KOMITBIOTEP C BBIXOJOM B CETh HMHTEPHET-
16 .
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