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Pabouas mporpamma qUCHMILIMHEI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro miana
HarpaBJIeHUs OATOTOBKU
19.03.04 TexHoMOTHS TPOIYKIIMN U OpTraHU3AIMS OOIIIECTBEHHOTO MTUTAHUS

Cpok aeiicTBus pado4eii nporpaMMbl JMCUMILTAHBI 10 «31» aBrycra 2024 r.

COI''TACOBAHO

3aBeayromuii  kadenpoit «TeXxHOIOrMM TPOU3BOJACTBA MHINEBOM MPOAYKIIMHM W OpraHU3AINH
OOIIECTBEHHOTO MTUTAHUS

« » 20 T. T.I1. TpeTpsikOBa
(noonucy) (HU.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu neHTpa MEIMIIMHCKON XUMUU
(mporoxon 3aceqanus Ne 3 ot «19» cenrsa6ps 2019 r.)



1. esab ocBOeHUST TUCHMILIUHBI

Ilenp OCBOEHHUS JUCHMIUIMHBI — (OPMHPOBAHWE Y CTYACHTOB NPEACTABICHUS O
TEOPETHUUYECKUX OCHOBAX U BO3MOXKHOCTAX IPAKTHYECKOIO IPUMEHEHHMS WHCTPYMEHTAIBHBIX
METO/IOB aHallM3a, OCBOCHHME HABBIKOB Pa0OThI M METOJIUK (DHM3MKO-XUMHUECKUX H3MEPEHUU B

AHATUTHYECKOM MPAKTHUKE.

2. Mecto nucnumimebl B crpykrype OITIOII BO

JIuCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oaszupyercs JaHHas JUCIUTLIINHA!
«Dusukay, «Briciias MareMaTukay, «O0IIas 1 HeopraHudeckast Xumusi», «OpraHudecKas XUuMus»,

«AHamuTAYECKAsS XUMUI.

JINCIUTITMHBI U TIPAKTHKH, U KOTOPBIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak

IpeALIeCTBYIOIIEE:
HPOMBIIIUICHHOCTIY,
HIPOAYKTOB  OBICTPOTO

«TexHomorus
«JKcrnepTHas
MIPUTOTOBJICHUS,

MU EBBIX

MIPOU3BOJACTB
OIIEHKa MPOJIOBOJIBLCTBEHHBIX
«Texnonorus

Ha IPENUPUATUAX IULIEBON
TOBapoB», «TexHonorusa

OXJIQXKJACHHOW U 3aMOPOXKEHHOHN

KyJWHApHOU NpoayKuumny, «[loarotToBka K npoueaype 3auThl U npoueaypa 3amutsl BKP.

3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs

dopmMupyembie U

NHaukaTopbl 10CTHKEHU S

KOHTPOJIUpYeMbIe U —— I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIM U o0y4eHust
(Ko 1 HAMMEHOBAHUE)
(ko1 1 HAUMEHOBAHME)
[TK-1. CrocoOHOCTS | - 3HaTh:
HCIIOJIb30BaTh - BO3MOXKHOCTH (DPU3HKO-XUMHUYECKHUX
TEXHUYECKUE CpeacTBa METOJIOB aHaN3a
JUISL U3MEPEHHUST OCHOBHBIX - OCHOBHBIE DJJIEMEHTHI MPUOOPOB,
napaMeTpoB HCTIOJIb3YIOITUXCS B ¢buznko-
TEXHOJIOTHYECKHUX XUMHUYECKHX METOJaxX
IIPOLIECCOB, CBOIICTB -mpaBuiia  Oe3omacHo paboThl B
CBIPbsI, TIOy(haOPUKATOB U WHCTPYMECHTAIBHOU XUMUU
KayecTBa rOTOBOM YMeTs:
MPOAYKIMH, OPTaHU30BaTh - CpaBHMBaThb M aHAIU3UPOBATh
u OCYILIECTBIISATh BO3MOXXHOCTH  HMHCTPYMEHTAIIBHBIX
TEXHOJIOTHYECKUU METOJIOB
Ipolecc  MPOU3BOJCTBA - BBIOMpaTh ONTHMAIBHBICE METOJBI

MPOAYKLUHU TUTAHUS.

ucciacagoBaHuss B 3aBHCHMOCTH OT
TCXHOJOTHUYCCKOI'0 Mpo1recca

Bnaners:

- TEXHUKOU SKCIICPUMCHTAIIbHBIX
pabor

- HaBBIKAMH aHaJIn3a HOHy‘IGHHOﬁ
nHpopmarun

- HaBbIKAMU BBIOOpA CpPEICTB IS

pEeICHUA IMOCTaBJICHHOM 3aga4ud, B
TOM YHCJIC U C YUCTOM OTHAJICHHBIX
9KOJOTHYCCKHUX HOCJ'ICI[CTBI/Iﬁ




4.

CTpyKkTypa M coiep:KaHue IUCUMIIMHBI

DopMBbI TEKYLLET0

s padora 3 (Cp 3)

Jlpyrue cnekTpajibHble U ONTUYECKHE
METO/bl aHATU3a

N KOHTPOJIA
Moayas (pa3aen) BU"H HaHMeHOBaH?e TEM 3aHTHH Cemectp Odnem, banabl | UHTEepakTHB, 4. (HAMMEHOBaHHUE
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Mopynsb 1. CamocrogrenbHa | OCHOBBEI MATEMAaTHUYECKOU CTATUCTHUKU. 5 16 -
Matemaruueckass (g1 pabota 1 (Cpl) [MeTponorudeckre OCHOBEI.
0OpaboTka [IpuMeHeHne CTaTUCTUKH B
[Pe3yIbTaTOB npo6ooTbope n 06paboTKE MOTYIEHHBIX
aHayM3a JAHHDBIX.
[IpakTrueckoe Penrenue 3amad mo reMe 5 1 -
sarstre 1 (IIp 1) |«Maremarugeckas oOpaboTka
pe3yNIbTaTOB aHATIN3a»
Jlexmust 1 (Jlek 1) | O6mmas XapaKTEePUCTHKA 5 1 -
CHEKTPOCKOMUYECKIX METOJIOB aHATN3a
AToMHO-a0copOIMOHHAs
CHEKTPOCKOMUS
Jlexnuus 2 (JIek 2)| MonekynsipHO-a0CcOpOIIMOHHAs 5 1 -
criekTpockonus B Y ®- u BUIUMOi
obnactu
CamocrositenbHa | MK-ciekTpockonus OMHUCCUOHHbBIE 5 16 -
s padota 2 (Cp 2) |CHEKTPOCKOMUYECKUE METObI aHATN3A.
ATOMHO-?MUCCHOHHAsI CIEKTPOCKOTHS
Panuomerpuueckrie METOIbI aHATTN3a
[IpakTrueckoe Penrtenue 3amad mo teMe «OnTudeckKue 5 1 - N3
sansitue 2 (IIp 2) |MeTonbl aHamu3a»
CamocrositenbHa | JIFoOMUHECIIEHTHAS CLIEKTPOCKOIIHUS. 5 16 -




Moayas (pa3aen)

Bun
y4eOHoi1 padoThl

HaumenoBanue TeM 3aHATHH
(yueOHo¥ padoThI)

Cemectp

Oo0nemMm,

Banabl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHUe
OLICHOYHOI' 0
cpeacTBa)

Mopyisb 3.
DNEKTPOXUMHUUECKH
€ METO/Ibl aHAJIN3a

Jlexmus 3 (Jlek 3)

DIEKTPOXUMHUECKUE METO/Ibl aHATIN3A.
Konaykromerpus

Jlexuus 4 (JIek 4)

[TorernmoMeTpryecKuii METO/I aHAJINA3a

CamMocrosgTeapHa

s padora 4 (Cp 4)

Kynonomerpuueckuii MeTo1 aHaan3a
BonbramnepoMeTpuueckuii METO.
aHaam3a

16

IIpaxTueckoe
zarsitue 3 (Ip 3)

Pemenue 3amau mo reme
«INEKTPOXUMHUYECKHE METOIBI
aHaJIn3ay

nas3

Mopyns 4. Metozsl
pasaesenus u
KOHILICHTPUPOBAHUS

CamMocrosgTeapHa

s padora 5 (Cp 5)

TeopeTnyeckue OCHOBBI
xpomarorpaduu. ["azoBas
xpomarorpadus. JKuakoctHas
xpomarorpadusi. OTrenbHbIC BUIBI
KHUJIKOCTHOM Xpomarorpaduun

16

IIpaxTueckoe
sanastue 4 (Ip 4)

Pemenue 3amau mo reme
«XpomarorpaduuecKkrue METOIbI
aHaJIn3ay

CamMocrosgTeapHa

s padorta 6 (Cp 6)

N3yueHne TeM JEKIIMOHHBIX 3aHATUH,
IIOArOTOBKA K OTYETaM I10
71a00paTOPHBIM U PAKTUYECKUM
3aHATHUAM, 3a4ETy

16




DopMBbI TEKYLLET0

N KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3aen) . . Cemectp Baaabl | UHTepaKkTHB, 4. (HaMMeHOBaHHe
y4eOHoi1 padoThl (yueOHo¥ padoThI) q.
OII€eHOYHOI0
cpeacTBa)
[Ipomexxyrounas |IIpomexyrouHas arrecTanus 5 0,25 -
arrectanus (I[1A)
Kontposnb KonTpons (3auer) 5 3,75 - Bomnpocs! k 3auery
Hroro: 108




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanu3anuu AUCUUILIMHBI HCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YeHHUS —
opraHuzaisi ydeOHOTO Tpoliecca B By3€, OCHOBAaHHAash Ha JICKIIMOHHO-CEMHHAPCKO-3a4E€THOU
dopmax oOyuenus. K dopmam 00ydeHHs] OTHOCSTCS JEKIUH, MPAKTUYECKHE U TaOOpaTOpHBIE
3aHATHS, & TAK)KE CaMOCTOsITeNbHas paboTa. Ha NeKnusx MCroib3yroTCs HATJISIHBIE U CIIOBECHBIC
METOJIbI OOYYCHHsI, Ha MPAKTUYECKHX W JTa0OpAaTOPHBIX 3aHATUSAX — HATJSAHBIC, CIIOBECHBIC U
NPaKTUIECKHE METO/IbI.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO TUCHUNIMHBI

Moayas 1
MaremaTtuyeckasi 00padoTka pe3yibTaTOB

Tembl JIeKUMOHHBIX 3aHATHI: OCHOBBI MaTeMaTUYECKON CTATUCTUKH. MeTposiorunueckue
OCHOBBI. [[puMeHeHne CTaTUCTUKH B IPOO00TOOpE M 00padOTKE MOJYICHHBIX — JTAHHBIX.
I'panyupoBka.

Tembl mpakTHYeckoro 3ansaTusi: Pemenne 3amau mo teme «Martematuyeckas oOpaboTKa
pe3ynbTaToB aHanuza». KontponpHas pabora mo treme «MeTpoIornidecKue OCHOBED)

HN3y4yuB JgaHHBIA MOAYJb CTYJEHT [OJIKEH: OBJIAJETh OCHOBAMM MaTEMATHYECKOU
00pabOTKH Pe3yIbTaTOB XUMHUYECKOTO aHATN3a

3HaTh:  METOJbl OLEHKM NPaBUIBHOCTH, CXOAMMOCTH, JOCTOBEPHOCTH pE3yJIbTara,
KpUTepuu rpydboro npomaxa u kpurepun duiepa.

YMeThb: NMPUMEHSTH METOABI CTaTOOPaOOTKM Ha MPAKTHUKE, OLICHUBATH JOCTOBEPHOCTH U
MOTPEIIHOCTh MTPOBEICHHBIX U3MEPEHUI.

Baanerb: MeTogaMu BBIYMCICEHUM OCHOBHBIX KPUTEPUEB METPOJIOTHUU, KOMIIBIOTEPHBIMU
mporpaMmmaMu 1Mo 00pabOTKe TaHHBIX

MeTounquKne PE€KOMEHIAUHA MO U3YICHHUIO TEMBbI:

[Ipu ocBoeHHH TeMbl HEOOXOAUMO:

- O3HAaKOMHUTHCS C HUMEIONUMUCS JIUTEPATYpHBIMU HCTOYHUKAMH (y4eOHUKaMH,
MOHOTpaUsIMH, DIIEKTPOHHBIMH pECypcamH, CTaThbsIMH B BEOYIIUX XUMHUYECKUX KypHAax),
JEKIMSAMU IIpenoiaBaTenen

- CdopmupoBaTh TMOHUMAHHE OCHOBHBIX METPOJIOTUYECKUX XapaKTEPUCTHK, UX
BO3MOKHOCTEN U METOJIUK pacyeTa.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

Kak nckitouarorest rpyobie morpenrHocTy (mpomaxu)?

YT0 Takoe JOCTOBEPHOCTH, IPABUIBHOCTh U CXOJAUMOCTD PE3YNIbTAaTOB?
Kax u nns gero paccuntsiBaroT kpurepuil CtbrofeHra’?

Kak paccuntars norpemHocTb U3MepeHus?

UTto Takoe JOBEPUTENIbHBIA HHTEPBAI?

6. Kak paccumtaTh HEOOXOIMMOE YHCIO MapaUICIbHBIX W3MEPEHUU IS TOJYYCHHS
pe3ysbTara ¢ 3a1aHHON TOYHOCTBIO?

7. Jnst wero ucnosb3yrot kputepuii Guiepa?

M



Mopayas 2
Onruyeckne MeTOAbI AHAJIN32

Tembl JIeKIHOHHBIX 3aHATHII: O0mas  XapaKTepHCTHKA CIIEKTPOCKOMMYECKIX METO/IOB
aHanmu3a. ATOMHO-a0COpOIIMOHHAs CTIEKTPOCKONHsL. MoJeKyIsipHO-a0CcOpOIIMOHHAS CIIEKTPOCKOTHS
B Y®- u Bugumoit obnactu. MK-crekTpockomnus. DMHCCHOHHBIE CIMEKTPOCKOMUYECKUE METOIbI
aHanmu3a. ATOMHO-3MHCCHUOHHAsl CIEKTpocKomus. JIloMHUHecUeHTHas crekTpockonus. Jlpyrue
CIIEKTPAJIbHBIC M ONTUYECKUE METO/IBL.

Tembl npakTHYecKUX 3aHATHI: Pemenne 3a1a4 no reme «ONTUYECKUE METOIbI AHATU3A.
KontponbHas pabora

N3y4yuB 1aHHBI MOAYJIb CTYAEHT A0JKeH: CHOPMUPOBATH OCHOBHEIC MIPE/ICTABICHHS 00
ONTHYECKUX METOJIaX aHAJIN3a, MX BO3MOXKHOCTSX, OTPAHUYCHHIX U 00JIACTAX TPUMEHEHUS.

3HaTb: CHGKTpBI HSHY‘IGHI/IH, NCTOYHUKN I/IS.HY‘-ICHI/IH, BHUJBI OIITUYCCKUX METOJ0B aHAJIN3a

YMeThb: OlIEHUBATh BO3MOXXHOCTH Ka)KJIOTO METOJ/a, BBIOMPATh MOAXOMSIIANA TOJ 3a1ady
METO/JI HCCIIEOBAHHUS

Baanerb: meromukamm criektpodoromerpuueckoro u  MK-mccnegoBaHusi, HaBBIKaMU
00pabOTKM MOTYYCHHBIX Pe3yJIbTaTOB aHATN3a

MeToanuyecKue PEKOMEHAAIUHA I10 H3YYCHUIO TEMbI:

ITpu ocBOeHMU TEeMbI HEOOXOMMO:

- O3HaKOMUTBCA C HUMEIOIHUMUCS JUTEPATYPHBIMH HCTOYHUKAMHU (ydeOHUKaMH,
MOHOTpadUsIMH, SJIEKTPOHHBIMH PECypCcaMH, CTAaThsIMH B BEIYIIUX XHUMHUYECKUX JKypHaJIax),
JEKIUAMU IIpenoaaBaTeiei

- CdopmupoBaTh TOHMMAHUE OCHOBHBIX METPOJIOTHYECKUX XapaKTEPUCTUK, HUX
BO3MO>KHOCTEHN U METOJIUK pacyeTa.

- OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI:

I. Ha3oBuTe OCHOBHBIE ONTHUYECKHE METOAbl KAau€CTBEHHOIO M KOJIMYECTBEHHOTO
aHaImn3a.

2. OT 4ero 3aBUCUT UHTEHCUBHOCTH U IIMPUHA CIIEKTPAIbHbBIX JIMHUN?

3. Kak mnpoBoasT KauecTBEHHBIM M KOJMYECTBEHHBIM aHaiU3 B 3MHCCHOHHOMU
CIIEKTPOCKOIHU?

4. Ontuueckas cxema criekrpomerpa. Y @- u BUAMMbIe 00J1aCTH CIIEKTPA.

5. 3anuiMTe OCHOBHOM 3aKOH CBETOMOTJIONIEHUs. Ha30BUTE OrpaHUYEHUsS] U yCIOBUS
IpUMEHUMOCTH 3akoHa byrepa - JlambGepTa - bepa.

6. B dewm 3akmmrouaercss MeToioM rpaayupoBouHoro rpaduka? Meron mo6aBok? Meron
JIBYX CTaHIapTOB?

7. PedpakTomerpruueckue MeTopl aHanu3a. [lokazarens mpeoMIeHus.

8. Uro Takoe yzaenbHas U MOJIApHast pepakuus?

0. Onpenenenne MOJISIPHOM pedpakIK TBEPIOTO BEIIECTBA B PACTBOPE.

10.  KommyectBeHHBIN pehpaKTOMETPHUUECKUN aHATIH3. AHAIN3 CMECH BEIIECTB.

Moayas 3

3JICKTp0XPlMPl‘IeCKPle METOAbI AaHAJIN3a

TeMbl JIEKIUOHHBIX 3AHATHI: DIIEKTPOXUMUYECKUE METOMIbl aHanu3a. KoHIyKToMeTpusl.
[ToreHunomerpudeckui METOJ aHaIn3a. Kynonomerpuueckuit METOJ aHausa.
BonbramnepomeTpuyeckuii METO]T aHAJIU3A.

Tembl mpakTHYecKHX 3aHATHII: Pemenne 3a1a4 no teme «JIEKTPOXUMUUYECKHE METOJIbI
aHaIN3a»



N3yunB naHHBIA MOIYJb CTYAEHT J0JI:KeH: cCOOPMUPOBATH OCHOBHBIE MPECTABICHUS 00
DIIEKTPOXMMUYECKUX METOJaX aHaliu3a, WX BO3MOXHOCTSAX, OTPAHUYEHUSX H  00JacTsIx
MIPUMEHEHUS.

3HaTh: OCHOBBI AJIEKTPOXMMUYECKUX METOJOB aHA/IW3a, 3aKOHbI U YPAaBHEHUS METOJOB,
BO3MOKHOCTH UX MPAKTHYECKOTO TIPUMEHEHUS

YMeTh: OLICHUBATH BO3MOKHOCTH Ka)XJIOTO METOJa, BBIOMPATH MOAXOMSAIINN TOJ 3aady
METO/, UCCIIETOBAHMS

Baanerb: mMeTonMKaMu MOTEHIIMOMETPUYECKOTO, KOHIYKTOMETPUUECKOTO HCCIIEOBAHUSA,
HaBBIKaMH 00pabOTKH MOJTYUYCHHBIX Pe3yJbTaTOB aHATN3a

MeTounquKne PE€KOMEHIAIUHA MO UBYICHHUIO TEMBbI:

[Tpu ocBOCHMM TEMBI HEOOXOUMO:

— O3HAaKOMHUTHCS C HUMEIONIUMUCS JIUTEPATYPHBIMA HCTOYHUKAMH (y4eOHHKaMH,
MOHOTpadUsIMH, SJIEKTPOHHBIMH PECypCcaMH, CTAaThsIMH B BEIYIIUX XHUMHYECKUX >KypHaJIax),
JEKUUAMU IpenogaBaTeiei

- CdopmupoBaTh TOHMMAHUE OCHOBHBIX METPOJIOTHYECKUX XapPaKTEPUCTUK, WX
BO3MOKHOCTEN U METOJIMK pacyeTa.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

I. Ha yem ocHoBan meton noTeHmomeTpun? 3anuiute ypaBuenue HepHera.

2. [IpuBeaute KJ1accu(PpUKaIIIO BJIEKTPOJIOB. [Ipumepsl  BIEKTPOIOB B
HNOTEHLIUOMETPUHU.

3. Ha yem ocHoBan meton kynonomerpuu? Chopmynupyiite 3akon Dapaaes

4. Uro n3meps0oT B KOHAYKTOMeTpuH? Kakne 3aKOHBI U MOJIO0XKEHUS ITOTO METOAA BaM
W3BECTHBI?

S. Uro takoe nossiporpadus? Uto Takoe BOIbTaMIEPOMETPUIECKOE TUTPOBaHUE?

6. B dem cyth MeTona amMmnepoMeTpun?

Monayasb 4

MeToabl pa3acjaeHud U KOHICHTPUPOBAHUA

Tembl gexkumii: Teopermueckue ocHOBBI Xxpomarorpaduu. ['azoBas xpomaTorpadus
Kunkoctrast xpomatorpadust. OTaenbHbIC BUIBI )KHIKOCTHONW XpoMaTorpaduu

Tembl npakTHUYecKuX 3aHsATHi: Pemenue 3anau no teme «Xpomarorpapuueckue MeToabl
aHanuzay. KonrponbHas paboTta o reme

N3yunB naHHBIH MOAYJb, CTYAEHT JA0JKeH: CPOPMUPOBATH MPEICTABICHHE O COCTOSHUU
COBPEMEHHOT0 ra30XpoMaTorpapuieckoro aHajinsa, ero BO3MOKHOCTSIX, OCHOBHBIX HalpaBIeHHIX
Y TEHJICHIUAX Pa3BUTHU.

3HaTh:

- TEOPETUYECKHE  OCHOBBI ~ Tra3oBOM  Xpomarorpaguu, OCHOBHBIE  METOMbI
Ka4eCTBEHHOT'O M KOJIMUECTBEHHOTO XpOMAaTOrpa(uyeckoro aHaansa;

- anmnapartypHoe odpopMieHHe ra3oXxpoMarorpadudeckoro mnpoiecca

Ymersb:

- OTpeNeNiATh OCHOBHBIC XapaKTEPUCTUKU XpoMaTorpauyeckoro mpoiecca H3
XpOMaTOrpaMMbl; HHTEPIIPETUPOBATH SKCIIEPUMEHTAIBLHBIE PE3YIbTAThI

- noI0UpPaTh ONTUMAJIbHBIE YCIOBHS MPOBEACHUS XpOMaTOrpauueckoro pas3aeacHus

Baagern:

- METOAMKAMU TIOMCKa TMOAXOJSIIET0 BapuaHTa pPa3/eleHUsl BEIECTB; CIOCOOaMU
OLIEHKHU TIOTPEIIHOCTH (PU3UKO-XMMHYECKOT'O IKCIIEPUMEHTA

— HaBBIKaMH pabOTHI HA COBPEMEHHOM XpoMaTorpadhudeckoM 000pyTI0BaHHH.



MeToanuyecKkue PEKOMEHAAIUHA I10 H3YYCHUIO TEMbI

ITpu ocBOeHMM TEeMbI HEOOXOIMMO:

- O3HAKOMHUTBCS C MMEIOUIMMUCS JIUTEPATYPHBIMH HCTOYHUKAMH (y4eOHUKaMH,
MOHOTpausAMHU, 3JIEKTPOHHBIMHU PpECypcaMH, CTaTbsIMH B BEOYIIMX XUMHUYECKUX IKypHAJIax),
JEKIUSAMH IpernoaaBaTenei

- ChopmupoBaTh MmOHMMaHUE (PUIUKO-XMMHUYECKHX IPOLECCOB  YAEPKUBAHUS
cop0aToB Pa3IMYHOIO CTPOSHUS Ha PA3UYHBIX 110 MPUPO/IE HETIOABMKHBIX (pazax

- OTBeTUTH Ha KOHTPOJIEHBIC BOTIPOCHI:

1. JatiTe onpeneneHue xpomarorpaduu.

2. Kakne ocobGeHHOoCTH Xpomarorpaduu IMO3BOJSAIOT JOCTHYB JIYYIIETO pa3JeeHUs
BEIIECTB C OJIM3KMMHU CBOMCTBAMHU IO CPABHEHUIO C IPYTUMHU METOAAMHU pa3/IesICHHUS.

3. [lepeuncaure crocoObl MONydYeHUs] XpoMarorpaMM. UTo MCHOIB3yeTCsl B KaueCTBE
3JIFOEHTOB B KaKIOM U3 CIIOCOOOB?

4. Kak MOXHO OCyHIeCTBIATh WIACHTU(UKAIMIO ONpEACIsIeMbIX COSIUHEHUI B CMECH
nociie uX XpomMarorpaduyeckoro pazaeneHus?

5. Uro Takoe WHACKCH yAepkuBaHusi? Kakue cHUCTEMbl HHICKCOB YICpKHBAHUS
HCITOJIB3YIOT B XpoMaTorpaduu (mpeuMyIiecTBEHHO B Ta30BOi)?

6. [lepeuncaure cnocoObl KOJMUECTBEHHOT0 aHainu3a B Xxpomartorpaduu. CpaBHUTE UX
MEXIy COOOM.

7. CpaBHuTE JBa pexXMMa pa3/IeieHus B ra30BOM XpoMaTorpaduu — U30TEPMUUECKUN U
IPOrpaMMHUPOBAHUE TEMIIEPATYPHI.

8. [lepeuncanre geTeKTOPHI B Ta30BOM Xpomarorpaduu.

0. [Tepeunciure OCOOCHHOCTH W TMPEUMYIIECTBA BBHICOKOA(P(EKTUBHON KHUIKOCTHOMN
xpomarorpapuu (BOXX).

10. Kakue BapuaHTbl METO/1a UCTOJIB3YIOT B AHAJTUTUYECKOUN MPaKTUKE?

11.  Kakume copOentsl wucnonbdyior B BOXX? Kakum TpeOOBaHUSAM OHU JIOJIKHBI
OTBEYaTh?

12.  Tlouemy nambonee momyisipubie copOentsl B BOXX — cunmkarens u, ocoOeHHO,
MoupunrpoBanubie cunukarenu? Kak nmpoBoasT MoauuKanuo cuinKaresns?

13.  Uewm ompenensercs STIOUPYIOMIAs CIIOCOOHOCTh MOABMKHON (Da3bl B KHUIAKOCTHOM
xpomarorpaduu?

14.  Kak moxOupaioT cocTaB moJABMKHOM (pa3bl B )KUAKOCTHON XpomaTorpadpun?



N —
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7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemectp Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme
(WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
8 IK-1 Kommnextsr 13
Bonpocsl k 3auety Ne 1-42

7.2. TunoBble 3aJaHUsi WJIM HHbIE MAaTEePHAJIbI, HEOOXOAMMbIe [JIsi TEKYyIIero
KOHTPOJISt

7.2.1. 3ampaun nasa W13

Bpluncnure oNTHYECKYIO INIOTHOCTh PacTBOPA, €CJIM CBETOIIPOITyCKaHue ero paBHoO 80%.
Monspuslii koadduuuent noriomenus KMnO4 ipu A = 546 um pasen 2420.

OnTuueckass TMIOTHOCTh 3TOoro pactBopa mpu | = 2 cm paBua 0,800. Onpenmenure
T(KMnO4/Mn).
Onpenenure MaKCUMaJdbHYIO TONIIMHY MOTJoMIaomero cioss | 11  ¢oTromeTpupoBaHUs
OKpAIIEHHOTO PACTBOPA COIM KeJIe3a, eciii B 50 cM® JaHHOTO pacTBOPa COAEPKUTCS 2 M JKele3a.
OnrtHyeckas MIOTHOCTH pacTBopa paBHa 0,430, a MoONApHLI ko3 uIIeHT nornomenus 4-10°.
PaccuuTaiiTe HaMMEHBIIYI0 KOHIIEHTDAIMIO BEIIeCTBA (MONL/IM®) s  (POTOMETPUUECKOTO
OTIpejieNieH s, eClIM N3BECTHO, uTo €\ = 5+ 10% a onTumanbHOe 3Havenne A mpu | = 5 cM paBHO
0,010.
Uccnenyemsrii pactBop umeet A = 0,900 npu u3mepeHuu B kroBete ¢ 1 =5 cMm.

Onpenenure KOHLEHTPALMIO pacTBOpa, €CJIM CTAaHJApTHBIM pacTBOp, colepkauuil 7
MKT/CM> 9TOTO ke BelecTBa, umeeT A = 0,600 npu n3MepeHnH B KioBere ¢ 1 = 3 cm.
HaBecky cmuaBa, coaepkamero TuTaHn Maccoit 0,2500 1, pacTBopwiM U pa30aBHIH
JUCTUIUTMPOBAHHOHN BOJOH B MepHOi konbe 1o 100 cm®. K 25,00 cm® monydeHHOro pacTsopa
706aBUIIM COOTBETCTBYIONINE PEAKTHBEI U pa30aBmiIu 10 50 cM>, TIpH 3TOM MOTYYHJIH COeTUHEHHE
)kéntoro npera. OnTuyeckas MIOTHOCTh, MOJy4eHHOro pactBopa paBHa 0,220. K apyroii nopuuu
06BEMoM 25,00 cM> 106aBUIM pacTBOp, copepxkamuii 0,20 Mr THTaHA, ¥ 06PAGOTAIN AHATOTUYHO
nmepBoMy pactBopy. OmnTuyeckas IUIOTHOCTh 3Toro pactBopa paBHa 0,500. Onpenenute
coJiepaHue TUTaHa B cruiase (o, %).
W3 naBecku cranu, coaeprkanieil Hukenb maccor 0,2542 r, mocie COOTBETCTBYIOIIECH 00pabOTKH
nonyuunu  100,0 cm® pacTBOpa, COIEpKAIIEro AUMETHINIHOKCUMAT Hukens. OnTuyeckas
IJIOTHOCTBH 3TOTO PacTBOpPA, OTHOCUTEIHLHO PacTBOpa CpaBHEHUs, cojaeprkaiiero 6,00 Mr HUKens B
100 cm®, paBHa 0,440. JIns moCTpoeHMs TPadyMpOBOYHOTO rpadka B3SIM TPHM CTAHIAPTHBIX
pactBopa, coxepxamux 4,00; 8,00; 10,0 cm® muxens B 100,0 cM® M HOAYyYMIHM TP TeX XKe
YCIIOBHUSIX OTHOCUTEIBHBIE ONTHYECKHE IUIOTHOCTH cooTBeTcTBeHHO: — (,240; 0,240; 0,460.
Brruncnute copepkanue HuKens B ctanu (o, %).
Monspusiii xodddumuent nornomenns mutusonata meau (III) 8 CCls pasen 4,52.10% Kakyio
MacCOBYIO JIOJII0 MEAM MOXKHO OINPEAeNUTh C JUTU30HOM, €CJIM M3 HaBeCKH oOpaslia cIuiaBa
maccoit 1,0000 r momyuunu 25,00 cm® pactsopa mutusonara B CCls? Onruueckas IJIOTHOCTD,
n3mepennas npu 1 = 5,0 cm, coctasumna 0,020.
Jlna onpeneneHus MapraHua B cTaju HaBecky maccod 1,000 r pacTBopuim B CMECH CEPHOM,
docdopHOI M a30THON KUCIOT M pacTBOpoB pasbasunu m0 200 cm’. g doToMeTpupoBaHus
otobpamu 20 cM® 3TOro pacTBopa M PEaKIHio MpoBenu B Koibe BMecTuMmocThio 100 cm’. Tlo
rpalyupoBOYHOMY TpaduKy cojep)kaHHe MapraHia B 3ToM pactBope paBHo 0,71 mr. Kakoso
coaepxanue Mn (o, %) B cranu?
Jnst onpenenenust Meau B ciuiaBe 3 HaBecku maccoit 0,3000 T mociie pacTBopeHust u 00pabOTKH
pactBopoM NH3 momyunu 250 cM® OKpalIeHHOro pacTBOpa, ONTUYECKAs IIOTHOCTh KOTOPOTO B



kroBeTe npu | = 1 cm pasHa 0,250. Onpenenute coaep:kanue Meau B ciuiase (®, %), ecnu el =
400.

IIpumep BapuanTa U/13:

BapuanTt 1
1. Abcopoyuonnas cnekmpockonus. ONPeneNuTh ONTUYECKYIO TUIOTHOCTh PacTBOPOB,
K03 PULIMEHT MPOonyCKaHusl KOTOPBIX paBeH a) 78,5%; 6) 0,087.
2. Amomno-abcopoyuonnviti ananuz.  O6pazenr msica maccoit 0,15 T coxriom B

My]enbHOI TIeun, OCTaTOK PACTBOPUIIM B COJITHON KHUCTIOTE U pa30aBUIIM paCTBOPOM COJIM JJAaHTaHA
10 5,00 mi qu1st yeTpaHeHus Memaroniero BiausHus Gocdar-nonos. K gyeTsipeM paBHBIM MOPIUSIM
AHATM3UPYEMOTO pacTBOpa M00aBUIM paBHbIE OOBEMBI CTAHIAPTHBIX PACTBOPOB KAallbIIUA,
coxepxamux co = 0; ¢1 = 2,0; c2 = 4,0; ¢z = 8,0 mxr/mn Ca 1 Takoe e KOJTUYECTBO COJIM JIaHTaHa,
KaKk B aHanm3upyeMoMm pacTBope. Ha aTomHO-abCOpOIMOHHOM CHEKTpOo(OTOMETpE H3MEPHIIN
ONTHUYECKYIO TUIOTHOCTh AHAJTUTUYECKOW JTMHUM Kaibuus 422,67 HM. BeraucianTe KOHUEHTPALUIO
KaJblMg (MI/KT), UCHONB3Yysl MOCTPOCHHE TPaJyMPOBOYHOTO rpaduka 1mo MeTony A00aBOK, €Clu
MOJIYYEHBI CIEAYIOIIUE 3HAYEHHS] ONTHYECKON TNIOTHOCTH: Ax2 = 0,050; Ax+c1)y2 = 0,116; Ax+c2)2 =
0,185; Ax+e3y2 =0,320.

3. Konoykmomempus. B HaBecke OpraHW4YecKoro coeauHeHuss wmaccor 2,299 r
KHCJIOPOJ KoJmdyecTBeHHO niepeBenu B COz. JlMokcua yriiepoaa paCTBOPUIN B 3JIEKTPOIUTHUECKOM
A4yeiike, HaIMOJIHEHHOM pa30aBlIeHHBIM pPAcTBOPOM INIEJIOYH, W OMNpEeAeTId yMEHbLICHHE
3JIEKTPHYECKOH INPOBOAMMOCTH MHOMJIOTHTENLHOro pactBopa Azx = 300-10%, Cm. Takum ke
MPEBpAILICHUSIM TTOABEPIVIM CTaHAAPTHBIEC BellecTBa, coaepxamiue ot 200 go 1000 mkxr kuciopoaa,
Y U3MEPUIIM COOTBETCTBYIOIINE 3HaUCHUS A:

mo; B 00pasIie, MKT ......... 200 400 600 800 1000

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

[TocTpoiiTe TpaayrpoBOYHBIN rpaduKk M BBIYMCIHTE MaccoBylo noio (%) Kuciopoaa B
obpasrie.

4. Homenyuomempus. IlocTpoiiTe KpUBBIE MOTEHIMOMETPUYECKOTO TUTPOBAHUS B

koopaunarax pH-V u ApH/ Ay -V ¥ OIpelenTe KOHICHTPALHIO (MOJIB/T) PacTBOpa YKCYCHOM

KUCHOTHI, eciu nipu TuTpoBanuu 10,00 M 3Toro pactBopa 0,1000 M KOH nonyunnu cinenyromue
pe3yabTaThI:

Vxon, 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

5. Ionapocpagus u amnepomempus. HadepTure MNONAPU3ALMOHHYIO KPHUBYIO U
OXapakTepu3yiiTe ee OTAeIbHbIC yJacTKu. [IpuBenuTe ypaBHEHHE MOJSPOTpapUUECKON BOJHBL
Hcnonb3ys cnpaBouHble JaHHbIC, MPENTIOKHUTE MOIXOASIIUE YCIOBHs (MOTEHLUaN, (POHOBBIN
3JIEKTPOIIMT) [l HOJAPOrpadhuuecKoro onpesieieHus komnonenTos cmecu NiZt u Zn?*,

6. Onekmpoepasumempuss  u  Kyionomempusa. V3  aHAIM3UpPyeMOro  pacTtBopa,
COJIEpIKalero NOHBI TPEXBAJIEHTHOIO METallIa, B pe3yjbTaTe 3JIeKTpoau3a npu cuie Toka 1,000 A
3a BpeMs T = 15,0 mun Ha kaTone ObLI0 BhIAENeHO 0,6497 T MeTamia. Onpenenure, KaKol MeTasT
ObLI B pacTBOpE, eciin BXoA 110 ToKy 1 =100%.

Kputepun onenkn:
Heo6xoaumMo pemuTs Bee 3a1auun

7.2.2. Bonpochbl K OIIPOCY




BpamarenbHasi 1 MUKPOBOJIHOBAs CIIEKTPOCKONUS

Teopus BpamarensHbix criekTpoB. CBY-cniekTpockonysi. MOHOXpOMAaTHYHOCTh U3ITY4EHUS.
TpeOoBanusi K BeHIECTBaM, HCCIEAYEMBIM METOJAOM MHKPOBOJHOBOHM crekTpockonuu. CBU-
cnexktpoMetp. IIpakTuueckoe npuMeHeHue.

SAMP-cnekTpockonus

CymHocts MeTtoma. Xumuueckuil ciasur. Cxema SAMP-cnektpomerpa. KauecTBeHHBIN
aHaM3 W uccienoBaHusa CTpykTypel MetonoM AMP. KonuuectBeHnHblii aHanu3 metonom SAMP.
[Monstue 06 DIIP.

Pagnomerpuyeckue MeTOAbI HCCIEI0BAHUA

Tunsl paguoakTUBHOIO pacnafa. 3aKOH PaJuOAaKTUBHOrO pacmnajga. CUeTUYMKU U3ITY4YECHHUS.
HckyccTBeHHass  paJMOaKTMBHOCTb. METOOMKM  aHajau3a, OCHOBAaHHbIE HAa  U3MEPEHHUH
paZIMOAaKTUBHOCTH B aHanu3e (AaKTMBALMOHHBIA aHajdM3, METOJ HW30TOMHOIO pa3z0aBiieHUs,
paaroMeTpUYeCcKOe TUTPOBAHHUE).

7.3.  OueHo4yHbIe CpeaCTBa JJIsl MPOMEKYTOYHON aTTeCTAIMU MO UTOraM OCBOEHMS
AMCUMILINHBI

7.3.1. Bompochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 5
Ne B
OMPOCHI K 3a4eT
n/n P y
1 OrnpeziesieHne U UCKITIOYEHUE TPYOBIX MOrpenHocTel (IpoMaxoB).
2 | O0mas xapakTepucThKa (PU3NKO-XUMHUYECKUX METOA0B aHanu3a. OCHOBHBIC MPUEMBI,

UCIOJIb3YeMbI€ B (DU3HKO - XMMUYECKHUX METOAaX aHaln3a.

3 | DnekTtpoxumuueckre MeTonbl aHanmm3a. Kmaccudukamms. OOmacTH  MPUMEHEHUS
INEKTPOXUMHUYECKUX METO/IOB.

4 | KongykromeTpusi. DNEKTPOMPOBOAHOCTh PAaCTBOPOB. YIelNbHas M OSKBUBAJICHTHAS
AJIEKTPONPOBOAHOCTE. MeToAbl NpAMON KOHAYKTOMETpHUH. IIpakTuueckoe nmpuMeHeHue.
OnpeneneHue  KOHCTaHTBl  JUCCOLMALIMM,  PAacTBOPUMOCTH  MaJlOpacTBOPUMBIX
COCIMHEHU.

5 [ToreHnmomerpuyeckuii  aHanu3. (Cxema yCTAHOBKM [UJIi  MOTEHIIMOMETPUUYECKUX
M3MEpPEHU. DIJIEKTpPOJAbl, MPHUMEHAEMblE B TOTEHHHOMETpUU. HWHAMKATOpHBIE
3JIEKTPO/IbI, JJIEKTPOAbI CpaBHEHUS. Y paBHeHHEe HepHera.

Pacuer 3/IC cucremsi.

6 | Ilpsamas norenuromerpusi. MoHoCeneKTUBHBIE 351eKTpoasl, pH — MeTpusi.

7 | [loTeHIHOMETpUYECKOE  OMpeneieHre  (PU3UKO-XUMUYECKUX  XapaKTEPUCTUK U

KOHIIeHTpauuu BeniecTBa. [loTeHIoMerpuueckoe TUTpoBaHUE. KpuBble TUTpOBaHUS.

Omnpenenenne TOYKH SKBUBaJIEHTHOCTU. OOIaCTH MPUMEHEHUSI.

8 | HuddepennupoBaHHOE TUTPOBAHUE CMECH KHUCIOT B IMOTEHIIMOMETPUYECKOM aHAIIH3E.

9 | IuddepeHnupoBaHHOE TUTPOBAaHHUE CMECH OCHOBAaHHH B IOTEHIIHOMETPHUYECKOM
aHajmnse.

10 | [Ipstmast moTeHIIOMETpHs. MeTOl TpagyupOBOYHOTO TpaduKa.

11 | KucnoTHO-OCHOBHOE MOTEHIIMOMETPUUECKOE TUTPOBAHUE.

12 OKHUCIUTENbHO-BOCCTAHOBUTEIBHOE MOTEHIIMOMETPUUECKOE TUTPOBAHUE.

13 | KoMniekCOHOMETpUYECKOE TUTPOBAHUE B MOTEHIIMOMETPHUH.




Bonpocsl k 3auery

n/n

14 | JuddepenmpoBaHHOe KOMIUIEKCOHOMETPUYECKOE TUTPOBAHHE  CMECH JIBYX(Tpex)
KAaTHOHOB ITOTEHIIUOMETPUYECKUM METOIOM.

15 OnrTryeckre METOAbl KAa4eCTBEHHOTO M KOJIMYECTBEHHOro aHanu3a. Kiaccuduxarus
METO/JIOB.

16 | TeopeTnueckue OCHOBBI AMHCCHOHHOM CIEKTPOCKONHUH. VMIHTEHCUBHOCTh CIEKTPAIbHBIX
nuauil. [1lupruHa ciekTpanbHbIX JTUHUMN.

17 | KauecTBeHHBI M KOJWYECTBEHHBIN aHAIU3 B SMHUCCHOHHOHN crekTpockomuu. OO0iacTu
MPUMEHEHHUS.

18 | TeopeTudyeckne OCHOBBI YIbTPApUOJIETOBON CHEKTpockonmuu. Onrhyeckas cxema
criektpometpa. Y ®- u BUguMbIe 001aCTH CTIEKTpa.

19 | OcHOBHOM 3aK0OH cBeTONOIVIONMIEHN. OTrpaHUUYEHUs] U YCIIOBUS NPUMEHUMOCTH 3aKOHA
Byrepa - Jlambepra - bepa.

20 | ®oTOMETPUUYECKOE OINpPEIEIICHUE coAcpkaHUs BelecTBa. OIpeneneHue Coaep KaHus
MOHOB M€ METOOM I'paIyupOBOYHOTO rpaduka.

21 doToMeTprUECKOE OIpEJICICHUE COAepKaHus BemecTBa. Meros m1o06aBok. MeTon AByx
cranaaptoB. [ate npumep.

22 | Pedpakromerpuueckue Metoabl aHanuza. [lokazatens mnpenomienus. [lpuOopsl ams
OIpeieNICHUs I0Ka3aTeNs MPEIOMIICHNUS.

23 | YaenbHas u MoJsipHas pedpakius. [I[puMenenne pedpakiii B aHATUTH Y€CKOW XUMUH.

24 | Onpenenenue MOJSIpPHOU pedpaKIMK TBEPIOTO BEIIECTBA B PACTBOPE.

25 | KonndecTBeHHBIN pepakTOMETPUUECKUNA aHAIN3. AHAIIN3 CMECH BEIIECTB.

26 | OcHOBHBIE METPOJIOIMYECKHE XapAKTEPUCTUKN METOJOB aHanu3a. Pacyer cranaapTHOro
OTKJIOHEHMS, 3HAUYE€HUE JOBEPUTEIBHOIO MHTEpBala COACPKAHMUS OIpPENEIIEMOrO
KOMIIOHEHTa, OTHOCHUTEJIbHAs OLINOKa.

27 | OueHka BOCIIPOM3BOIMMOCTH PE3YJIbTATOB U3MEPEHUM.

OmnpeneneHue U UCKIIOYEHUE TPYObIX MOTPEHIHOCTEN (IIPOMaXOB).

28 | Pacuer nmHeiHOTO TpamyupoBoyHoro rpaduka y = bx. CocraBieHue TaOIUIIBI
HCXOJHBIX TAaHHBIX JJIs pacyera. [[puMeHeHre KOMIIBIOTEPHBIX IPOTPaMM.

29 | Pacuer nuHeiHOTO rpagyupoBoyHOro rpagpuka y = a + bx. CocraBieHue TaOIUIIBI
MCXOJIHBIX JIAHHBIX JIJIs1 pacueTa. [[puMeHeHne KOMIbIOTEPHBIX TPOrPaMM.

30 | loBepUTENbHBIM WHTEpPBAI 3HAYECHUS OIpENensieMOol KOHIeHTpauuu. OTHOCUTENbHAs
omuOKa pe3yabTaTOB aHAIH3a.

31 | OueHka NpaBUIBHOCTH PE3yJIbTATOB U3MEPEHU.

32 ['enepanpHasi COBOKYIMHOCTh pE3yJbTaTOB aHaIW3a. PacrnpeneneHue pe3ylibTaToOB
aHaJIM3a, JOBEpUTENIbHAsI BEPOSITHOCTh, CTEIIEHb CBOOO/IBI.

33 | JlaliTe XapakTepuCTUKYy MaJioi BBIOOpKH. Kak ompenensercs KOJIMYeCTBO HEOOXOIUMBIX
JUIs1 aHanu3a pe3ynbTatoB. Kputepuii CThrogeHTa.

34 | Kputepuit ®uniepa — KpuTepuii CX0CTBA PE3YyIbTATOB ABYX (TPEX) CEpUil pe3yIbTaToB.
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n/n

35 | Cencopnslii ananuz. O6nactu npuMeHeHust. OObSICHUTE YCTPOWCTBA M MPUHIMIT PaOOTHI
ONTUYECKUX CEHCOPOB.

36 | OOBSICHUTE YCTPOWCTBA M MPUHIMI PAOOTHI MICKTPOXUMUUYECKUX CEHCOPOB.

37 | UK-cnektpockonus. TeopeTnueckre 0OCHOBBI MeToa. O0macTi MpUMEHEHHUS.

38 | Unentudukanus oprannyeckux BemiecTB mo MK-cmektpam. OO6macté mOTrIomeHUs
(GYHKIIMOHATIBHBIX TPYII MOJIEKYJIBI.

39 | KonmnuectBennslii ananu3 B MK-cnekrpockonumu.

40 | IIpsmas norteHuuomMerpusi. TeopeTndeckue OCHOBBI. MOH-CENEKTUBHBIE AJIEKTPOIBI.
O6nacTu npUMeHEeHUs B aHATMTUYECKOM KOHTPOJIE.

41 | BoapTammnepomeTpus. [Monsporpadus. KauecTBeHHBIN U KOJIMYECTBCHHBIN
noJsiporpaduyeckuii aHanus.

42 | uBepcuonHas BoibTamiiepomerpus. Lluknudeckass BospTammepoMeTpus. Oobmactu
IPUMEHEHHUS.

43 | AMnepoMerpruueckoe TUTpoBanue. KoanyecTBeHHbIN aHau3.

44 | Kynonometpusa. Teopetuueckue OcCHOBBL. 3akoHbl @apaznes. KadecTBeHHbBII U

KOJIMUYECTBEHHBIN aHAIN3.

7.3.2. Kpurepuu u HOpMbI OLEHKHU

dopma
NnpoBeIeHUs
Cemectp . Kputepun u HOpMBbI OLlEeHKHU
NMPOMEKYTOUHOI
aTTecTanuu
3a4deT (YCTHO) CryneHT oTrBevaeT Ha 6 u Oojee
«3a4TECHO» BonpocoB u3 10, 3amaHHBIX
npenojaBaTesieM
CryneHT oTBeUaeT MEHee, YeM Ha
«HE 3aU4TCHO» 6 BompocoB wu3 10, 3amaHHBIX
npernoaBaTesieM




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, yaedHo- Hay:mon
u/n ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3nanus oudauorexe /
DpaKTHKYM, Ap.) HaumeHoBaHue
IbC
1 Bepuminnun B.U., BnacoBa | Ananutuueckass XuMus [ DJIEKTPOHHBIN Y4eOHuK 2019 OBC «Jlanb»
N.B., Hukudoposa N.A. pecypce] : yueonuk / U3n. 3-e, crep. - CaHKT- https://e.lanbook.
[TerepOypr : Jlanb, 2019. - 428 c. : wiI. - com/book/11552
(YueOnuku g1 By3oB.  CrenuanbHas 6
mutepatypa). - ISBN 978-5-8114-4121-1
2 Cytsrun B.M., DU3UKO-XUMHUYECKUE METOIBI YyebHoe 1mocodue 2018 9BC «Jlaup»
JIsnkoB A.A. WCCIICIOBAHMSI TIOJIUMEPOB [ DIEKTPOHHBIH https://e.lanbook.
pecype] : yueb. nmocodbue / U3a. 3-e, ucmp. - com/reader/book/
Cankr-IlerepOypr : Jlanp, 2018. - 140 c. : 99212
un. - (YueObnuku s By3oB. CrienuaibHast
nuteparypa). - ISBN 978-5-8114-2712-3
3 | Ileperonyas O.B., [IpakTHKyM MO aHAJIUTHYCCKONH XHUMHH. YuebHoe mocobue 2017 9BC «IPRBook»
Coxkomnosa C.A. OU3NKO-XMMUYECKHE  METOJIbl  aHalu3a http://www.iprbo
[DnexTponHbIi pecype] : yueb. mocobue / okshop.ru/72731.
Boponex. roc. arpap. yu-T uM. mneparopa html
ITerpa 1. - Boponex : BI'AY um. Ilerpa I,
2017.-100 c
4 | Cocr. Cynpauna T.U. AHanmuTHueckas ~ XuMUA U (DU3UKO- JlaGopaTopHbIit 2018 9BC «IPRBook»
XUMHYECKHE METO/IBI aHaiM3a MIPaKTUKYM http://www.iprbo
[DnexTponHbIll  pecypc] abopaTOPHBIN okshop.ru/70757.
npakTukyM /: Aii I[Tu Op Menua, 2018. - 118 html
c. : ni. - ISBN 978-5-4486-0057-9.
5 I'aneeB A.A. u ap. AHanuTuyeckass  XUMHUA  [DIJIEKTPOHHBII YueOHMK 2019 OBbC «Jlanb»

pecypc] : MeToAbl pa3[eieHHs] BEUIECTB U
THOpUIIHBIE METONbl aHaiM3a: Y4YeOHUK /

https://e.lanbook.
com/book/11389
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Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, y4eoHoO- HaysHou
u/n ABTOpPBI, COCTABUTEH 3araaBue (3aroJjioBoK) MeTouuecKoe mocobue, T'ox m3panus oudauorexe /
DpaKTHKYM, Ap.) HaumeHoBaHue
£):e
Cankr-IlerepOypr : Jlans, 2019. - 332 c. : 9
un. - (YueObnuku s By3oB. CrienuaibHast
nuteparypa). - ISBN 978-5-8114-3394-0.
8.2. JlomosHuTeJbHasl INTEPATypa
Tun (yueOHuk, yueOHoe Konnqecnio i
Ne nocooue, y4e0HoO- Hay-nou
u/n ABTOPBI, COCTABUTEIH 3ariiaBue (3aroJi0BOK) MeTouuecKoe mocobue, I'ox u3panus ondauorexe /
HPaKTHKYM, Ap.) HaunmeHnoBanme
IbC
1 Kebentser AN, ABanuTuyeckas — XUMHSI.  XHMHUYECKHE VuebHoe mocodue 2014 9BC
XKepnocex AK. TanyTrs | MeTomsl aHanmusa [DIEKPOHHBIA pecypc] : «ZNANIUM.CO
N.E. yue0. mocobue / 2-e u3A., crep. - MUHCK : M»
HoBoe 3manmme ; Mocksa : MHOPA-M,
2014. - 542 c. ui. - (Beiciiee
oOpasoBanme. bakanaBpuar). - ISBN 978-5-
16004685-3.
2 Ilexonmuua T. B., OU3UKOXUMHYECKHE OCHOBBI M OOIIME YuebHoe mocodue 2017 OBC «JlaHb»
OnsbxoBatoB E. A., NPUHIUIBL  [1epepabOoTKH  PAaCTUTEIHHOTO
CrenoBoii A. B. ChIpbs  [DNeKTpOHHBIH pecypc] yueo0.
nocobue / CanktllerepOypr : Jlans, 2017. -
208 c¢. : wma - (Y4eOHHMKH I BY3OB.
CnenuanpHas nuteparypa). - ISBN 978-5-
8114-2697-3.
3 | JlebyxoB B. 1. Okapa A. DU3NKO-XUMUYECKUE METObI Y4eOHuk 2012 OBC «Jlanb»

., ITaBmrouenkona JI. I1.

uccaeoBaHusl [DNEKTPOHHBIM pecypc|



https://e.lanbook.com/book/113899

Tun (yueOHunk, yuedHoe

KoanuecTBO B

HAYYHOI
Ne nocooue, y4eoHoO-
ABTOpPBI, COCTABUTEH 3araaBue (3aroJjioBoK) T'ox m3panus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
apaKTEKYM, AD.) HaumeHoBaHHe

yueOnuk / Cankr-IletepOypr : Jlans, 2012.

- 480 c.

: uin. - (YueOHUKH IS BY3OB.

CrneunansHas aureparypa). - ISBN 978-5-
8114-1320-1.




8.3. Ilepeyenb mpogeccHOHAIBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX
cucTeM

- ByrtiepoBckue cooOmenuss. HaydHblii  aHIJIO-pYCCKOSI3BIYHBIA ~ XMMUYECKUH
x)ypHai. [TyOnuKkyer craThi IO OCHOBHBIM pa3jieliaM XMMUU U CMEKHBIM JUCHUTUITHHAM. JKypHaI
BxoauT B llepeuenr BAK u cucremy PUHII. lins 3aperncTpupoBaHHBIX IMOJb30BaTENEH canTa
JOCTYTICH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMusi B HHTepecax YCTOHMYHMBOro pa3Butusi. B >xypHame mnyOIHUKyrOTCS
OpUTHHAJIbHBIE Hay4YHbIE COOOIIEHHS] U 0030phl IO XMMHUHU IMPOLIECCOB, MPEICTABISIIOIINX OCHOBY
NPUHIUIINAILHO HOBBIX TEXHOJOTUM, CO3/1aBa€MbIX B HHTEpPECax YCTOWYMBOIO PA3BUTHUS, WIH
YCOBEPIICHCTBOBAHUS JICHCTBYIOIIMX, COXpPAaHEHHsS MPHUPOAHON Cpelbl, IKOHOMHUHU PECypCOB,
sHeprocoepexenus. Bxoaur B Ilepeuens BAK u cuctemy

- PUHLI. JocTyneH  MOJHOTEKCTOBBII apxuB C 2001 1o 2005 ronx:
http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii peneH3upyemsblil >KypHaja OTKPBITOTO
nocryna. Crpana: Uuaus. S3pik: anrnmiickuil. [lyGnukyer pe3ynabTaTel HAyYHBIX HUCCIEIOBAaHUA B
obyact oOIIeH XUMHHM, OMOXWMHUHU, CHEKTPOCKONHUH, XHMHUU OKpYyXKaromei cpenbl. JlocTynen
NOJHOTEKCTOBBIN apxuB ¢ 2008 rona: http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust

Ne Haumenopamme TO PexBU3HUTHI norms?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok
JEHCTBUSI - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBus - 0eCCpOUHO

8.5. Onucanue MaTepUAJIbHO-TEXHUYECKOM 0a3mbl, He00X0 1Mo A
oCylIecTBJIeHHS 00Pa30BaTeIbLHOIO NMPoUecca Mo AUCHMUILINHE

HanmenoBanmne 000py10BaHHBIX
Y4eOHbIX KAaOUHETOB, JJadopaTopuii,
MAaCTePCKUX U JAP. 00beKTOB 1JIs1

NMPOBeAeHUA MPAKTHYECKUX H IlepeyeHb OCHOBHOIO 000PY/10BAHUS
JIa0DOPATOPHBIX 3aHATHI, MOMeIIeH Uil
JUISI CAMOCTOSITEJIbHOM PadoThl
o0yyaromuxcs (HoMep ayAuTOPHH)

1 VYuebnast aymutopus st mpoBeacHUs | CTOJBI YUYCHUYECKHUE TPEXMECTHBIE
3aHSATHIA  JIGKIIAOHHOTO TuMa. Y4eOHas | MOHOOJOKH, CTON TIPENo/aBaTelbCKUH,
aymATOpHUsSl  NJI1  TPOBEIEHUS  3aHATHH | CTYJ IPErojiaBaTelbcKui, kadempa, 10cKa
CEMHHApPCKOTO THUMA. YueOHas ayauTOpHs | MEJIOBas, JKpaH HABECHOW, IMPOEKTOp.,
TS KypCOBOT'O MPOEKTUPOBAHUSA | TPOLIECCOP, MBIIIb KOMIL., YJIbT.
(BBITIOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayAUTOpUS JJIsl TPOBEACHUSI TPYHIOBBIX M
WHAWBUAYAIbHBIX KOHCYJIbTAIlMi. YdeOHas
ayAuTOpHs ISl NPOBEACHUS  3aHATHM
TEKYIIEro KOHTPOJS U IPOMENKYTOUYHOMI
aTTecTaluu

A-125

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

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

JlaGopatopusi «AHAIUTHYECKAsT XUMUS)
A-207

Cronbl 1a0OpaTOpHBIE OCTPOBHBIE, TOJKU
JUIS  TIOCYHbI, CTOJBI J1a0OpaTOpPHBIE C
nosikoi akBaguctwsaTop J9-10, moiika
HeprKaBerolas, neyb MyQenbHas,
cymmiabHBIN  1mKad Snol58/350, wmoiiku
nabopaTopHasi, MKad BBITSKHOM, CTOJ
MUCBMEHHBIA, TYMOBI ISl TOCYIObl |
peakTHBOB, IeHTpHdyra gabopaTopHas
OIlu-3, amammtuueckme Beckl BJIP-200,
Bechl naboparopusie HCB123, dbortomerp
¢doroanextpuyecknii  KOK,  pH-merp-
nonomep pH-121, monomep Okcnept001,
nonomep U-160M, xoHnykTOMETp AHHOH,
TaOypeTbl  JIabOpaTopHBbIC, XUMHUYECKas
nocyna.

KoMmbrorepHslii kinace. Y4ueOHas ayIuTopust
JUIsL TIPOBEJCHUS 3aHATUH JIEKLIHOHHOIO
Tumna. YueOHasi ayAUuTOpusl JUIsl POBEACHUS
3aHATUH CEMUHApPCKOro Tuma. YueOHas
ayIUTOpUs ISl IPOBEACHHS 1a00paTOPHBIX
pabot. YueOHas ayauTopus IUisi KypCOBOTO
MPOEKTUPOBAHUS (BBINOJIHEHUS KYpPCOBBIX
pabor). YueOHast ayautopus Ui
IIPOBEICHUS IPyHIOBBIX u
WHAWBUAYAIbHBIX KOHCYJIbTAIlMi. YdeOHas
ayIATOpPUSl s NPOBEACHUSA  3aHITHI
TEKYIIEro KOHTPOJII M IMPOMEXKYTOUHON
aTTecTaluuu

YJIK-205

IlepenocHoi CTOJIBI
KOMITbIOTEPHBIE, CTOJ
IpenoaaBaTeIbCKUi, CTYJIbs, J0cKa
aynuTopHas (MapKepHas), KOMIBIOTEPHI C

BBIXOJOM B CE€Th I/IHTepHeT.

MIPOEKTOP,

Komnerorepubiii  kiacc. I[lomemenue s
CaMOCTOSITENIbHOM paboThI. YueOHast
ayIUTOpHUSl NIl TIPOBEICHUS  3aHITHH
CEMHHApPCKOTO THUMA. YueOHas ayIuTopHs
IS KYpPCOBOTO MIPOCKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOPHS JUIA TIPOBEACHUSI TPYNIOBBIX H
WHAUBUAYAIbHBIX KOHCYJIbTAIlMi. YdeOHas

ayIUTOpPHUST  NIJIsi  TIPOBEICHUSA  3aHITHI
TEKYILIEro KOHTPOJS U IPOMENKYTOUYHOMI
aTTeCTallUU.

I'-401

Cromnbl YUEHUYECKHE, CTYJbs
yuenndeckue, [IK ¢ BbIxogoM B ceTb
Nurtepner.
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