MUHUCTEPCTBO HAYKH M BBICIIET'O OBPA3OBAHHA POCCHICKON ®EJEPAITHHN
deiepallbHOE TOCY1apPCTBEHHOC GroKeTHOE 00pa30BaTeNbHOE yIPEHACHHE
BBICLIETO 0Opa30BaHUsA
«KYBAHCKHIA TOCY JAPCTBEHHBI YHUBEPCUTET»
(I)aKy.TIBTeT XWUMHUH U BBICOKHUX TGXHOJIOI‘I/Iﬁ

& .‘\; P HHb Daan ™ 5% -
LINpeperTop.fio: yaeOHo N pabore,
5 P o 0 b T .

fo SRAHELTB) _oﬁf}g&&‘gaﬂnﬂ — TepBBIi
o

AR
I LD T
PR R AATO

B Q@ 2 SN ¢, 1L d
Ho S 8/§ S5 DR
{9 S0P Sny : 230
RUS ST ey 5285 of
CLIANE (ot 7 L
5 %7, 0 1,6'%\”‘3_9(
Pl A - Xarypos T.A.
.\9
2025 1.

PABOUYAS TPOT'PAMMA I[HCHHHJII/IHI)I (MOAYJIA)
51.021 AHAJIUTAYECKAS XAMUS

HarnpapiieHue MoAr0TOBKY/CIIEIMabHOCTh 27.03.01 CrangapTu3alus u
METPOJIOrHs

HarpasnenHocTs (Ipoduis) / cnendanmm3anys CTaHAapTH3aIKs ¥ CepTHQUKALNS

®opma 00yueHHs ouHast

Kpanudukamus 6akanasp

- Kpacromap 2025



PaGouas nporpamma mucuuminiabl AHAJIMTUYECKASA XMMMA cocrasnena B
COOTBETCTBHH C (heflepabHBIM I'OCyIapCTBEHHEIM 00pa3oBaTebHBIM CTAaHIAPTOM
Bbiciero o6paszosanust (OI'OC BO) mo nanpasnenuro moarotoBku 27.03.01
CranpmapTy3anys ¥ METPOJIOTHs
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AzapsH A.A., KaHI. XHM. HayK

Pa6ouas nporpamma qucuuminasl AHAJIMTUUECKASA XUMMA
yTBepIKeHa Ha 3aceJaHUU Kadeapbl aHAIUTHIECKON XUMHH

npotokost Ne 7 «17» anpens 2025 r. —
3apenyromuii kabeapoii ananutuyeckoi xumun  Temeppaiues 3.A. %

YTBepi/ieHa Ha 3aceJaHlH y4eOHO-MEeTOMeCKOH KoMUcCHHU (aKyIbTeTa XUMMU
¥ BBICOKHX TEXHOJIOTHH

npotokon Ne 9 «25» anpens 2025 1.

IIpencenarens YMK daxynbrera XUMHA i

U BBICOKHX TEXHOJIOTUH 75 Becnanos A.B.
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PerieH3eHThI:

C.A. IlectyHOBa, K.X.H., JIOLIEHT Ka(eapbl HEOPraHMIECKOH M aHAIUTHYECKOH
xumuu Ky6I'AY



1 ey n 3axa4M M3y4YeHUs JUCHHUILJIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

@®opMUpOBaHUE Y CTYACHTOB NPO(PECCHOHANBHBIX KOMIIETEHIIMH B COOTBETCTBHH C
tpedboBanusmMu ®I'OC BO noarorosku 6akanaBpos no Hanpasienuto 27.03.01 «CtangapTu3anus
U METpPOJOTus» JUId  OCYLIECTBJIEHUS  IPOM3BOACTBEHHO-TEXHOJIOTMYECKOM, HAy4YHO-
UCCJIEIOBATENIbCKOM U MeNarorudyeckod  JesTeNbHOCTH; (opMHpoBaHHE Yy CTYACHTOB
KOMILUIEKCHBIX 3HAaHUN TEOPETHUYECKHMX OCHOB, METOJIOJIOTHUM M TPAKTUYECKOTO BBIMOIHEHUS
XUMHYECKOI0 aHAJIW3a U OCYIIECTBICHUS aHATUTUYECKOT'O KOHTPOJISL.

1.2 3apauy AMCHUILIUHBI

B cootBerctBun ¢ TpeboBanmsimu PI'OC BO mno ¢GopMupoBaHHIO KOMIIETEHIIHIH,
KOTOPBIMH JOJKHBI 00J1a/1aTh CTYJEHTBI, 151 OCBOEHHS AUCUUIUIMHBI HEOOXOJUMO PELUTh P
3a[a4: U3yYUTh TEOPETUUECKUE OCHOBBI AHATUTUYECKON XUMUHU, CYITHOCTh XUMHUYECKIX METOJIOB
aHanu3a (TUTPUMETPUH U TPaBUMETPUH), chOPMUPOBATH MOHUMAHUS 3HAUUMOCTH XUMHUYECKUX
METO/IOB aHAIM3a Uil PEIICHUs PA3IMYHbIX AHAIUTUYECKUX 3a7ay B HAYYHBIX UCCIICIOBAHUSIX,
Ha IIPOM3BOJICTBE; OBJIALETh NPUEMBI PELICHHUsS] TEOPETUYECKUX U IMPAKTHUYECKUX 3ahady 110
KOJINYECTBEHHOMY aHAIM3y; WM3YYUTh TEXHUKY BBIOJHEHHS AHATUTUYECKUX OIEpaluil mpu
HOJrOTOBKE U IIPOBEJCHNUHU KOJIMYECTBEHHOIO aHAJIN3a XUMUYECKMMU METOJIaMH; Pa3BUTh YMEHHUS
BBITTOJIHEHHS] HEOOXOIMMBIX PAaCUETOB IPU BBIOOPE YCIOBUI MPOBEACHHS PEAKIIUi B pacTBOpax U
HNOJArOTOBKE K aHalIW3y, IpU 00pabOTKe HKCHEPUMEHTANbHBIX [aHHBIX JUIsI TI'PaMOTHOIO
NPECTaBICHUS PE3YIIbTaTOB aHATN3A.

1.3 MecTo AucuminHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuumnnuHa «AHalIWTUYecKass XUMHUS» OTHOCUTCS K oOs3arenbHONM uvactu bioka 1
"ucuummmuael (Moxynn)" ydeOHOro TutaHa. B cooTBercTBHM ¢ pabodMM y4eOHBIM ILIAHOM
JTUCIUIIMHA W3Y4aeTcs Ha BTOPOM Kypce ouHOM (opmbl oOydeHus. Bua mpomexyTodHOU
aTTECTALMU: SK3aAMEH.

N3yueHunto AUCHUIUIMHBI «AHATUTUYECKAs XUMHUSD MPEIIIECTBYET U3YUEHUE AUCIUILINH
«Duznyeckre OCHOBBI U3MEPEHUMN U ITATIOHBDY, « XUMHUI», «MaTemaTukay, «OCHOBBI aHANIU3a U
AQHAJIUTUYECKOTO KOHTPOJIS». JlaHHAast AUCIUIUIMHA SBISETCA NPEIIIECTBYIOEH s TUCUUILINH
«[Ipuxnamgnas skonorus»; «MeToabl U CpPeAcTBa U3MEPEHHN W KOHTPOJs», «OpraHusamus u
TEXHOJIOTHS] UCIIBITAHUID.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydyenne paHHONW y4yeOHOM JAMCLUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuXCcsl CAETYIONUX KOMIETEHIIHN:

KOI[ 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHIKCHUA PGSyJ’ILTaTLI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE
KOMIICTCHIINH

[IK- 7. CiocoGeH mpoBOIUTH SKCIIEPUMEHTHI 10 33 JaHHBIM METOANKaM, 00pabaTsIBaTh U aHATU3UPOBATH
pe3yIBTATHL, COCTABIATH OMHICAHUS IPOBOAUMBIX HCCIICTOBAHHH

UIIK-1.1. OcymecTBiser CTaHJAPTHBIC | 3HACT IPUHLMIIBI BBIIOJIHEHUS XUMHMUYECKOIO aHAJIN3a;
9KCTIEPUMEHTHl MO MpEeAaraeéMbIM METOJHMKaM, | TPaBUMETPHUYECKHE W TUTPUMETPHUECKHE METObI aHAIN3a;
HarnpasJIeHHbIE 00pPaOOTKY M aHAIN3 PE3yIbTATOB | MPUEMBI 00paboTkn u aHaM3a Pe3yIbTaToB

TUTPUMETPHUYECKOTO U TPABUMETPUICCKOTO aHAITN3A.

YMEET IOJIb30BaThbC MEPHOW TOCYIOW, AHAIHTHYCCKUMHU
BecaMH, TOTOBHTh H  CTaHJAPTU30BAaTh  PacCTBOPHI
AQHATUTHICCKUX PEarcHTOB;

MIPOBOJIUTH KOJMYECTBCHHBIN aHAIN3 BEIIECTB XUMHUUECKUMHU
METOJaMHM; pelIaTh 3aJa4d Ha BBIYMCIICHHE PE3yJILTaTOB
TUTPUMETPUUYCCKOTO0 M  TPABUMETPUYECKOTO  aHAJIH3a,
00pabaThIBaTh pe3yIbTaThl KOJUUYECTBEHHOTO aHAN3A.
BJIA/ICCT TEXHHUKON BBIMOJIHCHHUS OCHOBHBIX aHATHTHYCCKHUX
omepanuii NpH KOJHMYECTBCHHOM AaHAJIM3C BEIICCTBA,
MIPUEMaMH¥ BBIUYHCIICHHUSI PE3yJIbTATOB THTPUMETPHUCCKOTO U




Ko n HanMeHOBaHNe HHANKATOPA™ MOCTIKEHUS Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

KOMIIETCHITHH
IPaBUMETPUYECKOTO aHANIM3a W HX MaTeMaTHYEeCKOU
00paboTKH

WIIK-1.2. Bribupaer ONTUMAJIbHBIE | 3HAET OCHOBHBIE METObl AHATUTHYECKOW XUMHHU; MPHEMBI
nabopaTopHbIe METO/IBI MOTyYCHHS U | 00paboTKM M aHANW3a PE3yJIbTATOB THTPUMETPUUECKOTO U
HCCIIEIOBAHMUS XAMHYECKHX COCIMHCHHUM | TPaBUMETPUUYECKOTO aHAIH3a

Pa3IMIHOMN IPUPOIBI yMeeT HCIONB30BaTh Pa3IUYHBIC TTOXObI, IPUMECHICMBIC B

XMMUH TS LIeNeH HayIHBIX HCCIEA0BAHUI; CAMOCTOSTEIBHO
paboTtate ¢ y4eOHOW H CHpPAaBOYHON JUTEPATypoOH IIO
AHAINTUYECKON XUMUH.

BIazeeT OCHOBaMH METOOJIOTHU HCCIIEIOBAHMS
XMMHUUYECKUX COSAMHEHUH PAa3IMYHbIX KJIACCOB

Pesynbrarel 00yueHHs] TIO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOM U CAaMOCTOSATEJILHOM pabOoThl 00yUYaroIINUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIIETEHLUMH  CUMTAlOTCS  COPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHUSI.

2. CTpyKTYpa M cojiep:KaHue JMCIHUIIIHHbI

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOmiast TpyA0EMKOCTh JAUCIUILIMHBI cocTaBisieT 4 3aderHbie eauuuilbl (144 gaca), ux
pacnpeziesieHue o BujaM paboT NpeCTaBICHO B TAOIHIIE

Bunsr padot Bcero ®dopma o0ydeHHS
4acoB OYHast
4
ceMecTp
(gacer)
KonTakTHas padoTa, B TOM 4HCJIe:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATH JICKIIMOHHOTO THUIIA 34 34
71a00paTOPHBIE 3aHSATHS 34 34

MPAKTUYCCKUC 3aHATUL

CCMHHAPCKHUE 3aHATUA

HNHasi koHTaKTHAas padora:

KonTpons camoctosrenpaol paboTsl (KCP) 2 2
ITpomexyrounas arrecranms (MKP) 0.3 0.3
CamMocTosiTeIbHasi padoTa, B TOM YHCJIE: 38 38
OdopmiteHne 1ab0paTopHBIX paboT 8 8
CaMOCTOSTEIbHOE H3YUCHHE TEOPSTUUECKOTO MaTepraia 6 6
CaMOCTOSTEILHOE PEIICHUE 3a/1a 6 6
[ToaroroBka K TEKylnieMy KOHTPOIIO 18 18
KonTtpo.ib: 35.7 35.7
IToaroroBka K 3K3aMeHy 35.7 35.7
OO0mas TpyA0eMKOCTh yac. 144 144

B TOM YHCJIe KOHTAKTHasl 703 703

padora

3a4. ey 4 4

2.2 Conepxxanue QM CUMILTHHBI

Pacnpenenenne BumoB yaeOHON pabOTHI M KX TPYJOEMKOCTH TI0 pa3ieaM JAUCIUTLTHHBL.

Pa3gensr (TemMbl) OUCHMIUTMHBI, M3ydaeMmble B 3 cemecTpe (2 kypce) (ounas ¢opma
oOyueHus)



KomnuuectBo yacos
Bueayaut
Ne HaumenoBanwue pasnaenos (Tem) AymaTopHas opHas
Bcero pabota
pabota
J 113 JIP CPC
1 OKHCIIUTEPHO-BOCCTAaHOBUTEIBHOE paBHOBecHe. Pemokc- 24 8 i 8 8
THTPOBAHHE
2 Peakunu kommurekcoobpazoBanus. KomrekcoHoMeTpraeckoe 30 10 ) 10 10
THTPOBaHHUE
3. Peakimu ocaxnenus. OcauTensHOE THTPOBHUE 26 8 - 8 10
4. I'paBumeTpHdecuii MeTo]1 aHaI3a 26 8 - 8 10
HUTOI'O no pazoenam oucyuniuHul 34 34 38
KonTtpons camocrosrensHoit padbotsl (KCP) 2 - - -
IIpomexyrounas arrecranus (MKP) 0.3 - - -
[ToaroroBka K TeKyneMy KOHTPOIIIO 35.7 - - -
OO01mast TPYA0EMKOCTb 10 TUCIUTUTHHE 144 - - -
[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3ansaTus / cemuHapbl, JIP — maGoparopHbie

sansitusi, CPC — camocrositenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

HaumMeHnoBanue pasnena
(Tembr)

Coneprxanue pasnena (TeMbI)

dopMa TeKyLEero
KOHTPOJIS

1. OKHCITUTENBHO-
BOCCTaHOBUTEJIHHOE
paBHOBecue. Penokc-
TUTPOBAHUE

OKUCIINTENTPHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.
OnexTpoaHbIN noTeHuuan. YpasHenue HepHera.
CrangapTHbII 1 GOpMaNbHBIH NOTeHIHMaNbL. CBs3b
KOHCTaHTBI pPaBHOBECHUS CO CTaHAAPTHBIMU
noteHuagaMy. Hampapnenue peakiiuy OKUCICHUS U
BOCCTaHOBJICHUA. DaKTOPHI, BIUAIONINE HA
HaIpaBJIeHHUE OKUCIIUTEIEHO-BOCCTAHOBUTEIBHBIX
peaxiuii. OCHOBHbBIE HEOPTaHUYECKUE U OPTaHUUECKUe
OKHCIHUTEIH U BOCCTAHOBHUTENH, IPUMEHSAEMBIE B
aHanuse. MeToabl OKUCIUTENbHO-BOCCTAHOBUTEIILHOTO
tuTtpoBanus. Penokc-unaukatopsl. [Tocrpoenue
KPUBBIX PEIOKC-TUTPOBaHUs. DaKTOPBI, BIUAIOIINE HA
XapakTep KpuBod TuTpoBaHus. CriocoOs!
(UKCHpOBaHMUS KOHIA PeIOKC-TUTPOBaHUs. Peroke-
UHIMKATOPBI, UX HHTEpBaAJI Nlepexonaa okpacku, pT.
IIepmanranatomerpus. MlogoMerpust 1 HOAUMETPUSL.
buxpomaromerpus. IlepBuuHbie U BTOPUUHBIE
CTaHIAPTHI

VYceTHbli onpoc,
peHTHHrOBast
KOHTpOJIbHasi paboTa
Nel

2. Peakun
KOMIUIEKCOOOpa30BaHusI.
KomriekcoHoMeTpryecKoe
TUTPOBaHUE

THIbI KOMIUIEKCHBIX COSJUHEHHH, UCTIONIb3yEMbIX B
aHaIUTHYeCKOH XuMuK. Knaccuduxaius KOMIIIEKCHbIX
coenmHeHni. CTyneHuaToe KOMIUIEKCO00pa3oBaHue.
KoHcTaHTBI YCTOHYHBOCTH (CTyTIEHYATHIC U 001IIHe),
¢byHKIMS 00pazoBaHusA (CpeIHEe TUTAaHIHOE YHCIO),
(YHKIMS 3aKOMIUICKCOBAaHHOCTH, CTETIEHb 00pa30BaHUs
KoMIutekca. DakTopbl, BIUSIOMUE Ha
KOMIUIEKcooOpazoBaHue. Xearhl,
BHYTPUKOMIUIEKCHBIE COeIMHEHUs. BaxxHelnue
OpraHUYeCKUE pearcHThl, IPUMEHIEMbIE B aHAJIH3E.
Heopranuueckue 1 OpraHu4ecKue TUTPAHTHI B
KOMILIeKcoMeTpuu. Vcronb30Banue
AMHMHOMOIMKAPOOHOBBIX KUCIIOT B
kommutekconomerpun. D/ TA. ITocTpoerne KpuBBIX
TUTpOBaHUs. MeTaluIOXpOMHBIE HHANKATOPHI 1
TpeOoBaHusl, IpebsIBIsIEMble K HUM. BakHelme
YHUBEpCaJbHBIE U cel(pHIeCKHe METATIOXPOMHBIE

YceTHbIl onpoc,
peUTHHrOBas
KOHTPOJbHAS paboTa
Ne2




WHAUKATOPbI. Croco0bl KOMIIJICKCOHOMETPHUUICCKOTO
TUTPOBAHMA. CeJIeKTHBHOCTD TATPOBAHUA U CIIOCOOBI ee
TIOBBIIICHUS.

Peaxkiun ocaxxaeHus.
OcanureabHoe
TUTPOBHHE

Cxema oOpazoBanus ocanka. [IponsBeneHne
pactBopuMOCTH. DaKTOPHI, BIUSIONINE HA
pacTBOpEMOCTH 0caakoB. [locTpoeHne KpUBBIX
OCaIHuTeIbHOTO TUTPoBaHUs. CII0COOBI OOHAPYKEHUS
KOHEYHOU TOYKU TUTPOBaHUs; MeToapl Mopa,
®omnbrapaa, dasHca, 6€3bIHIUKATOPHBIE METOIBI.
[MorpemHocTu TuTpoBanus. [IpuMeps! NpaKTHIECKOTO
TIPUMEHEHUSI.

YcerHbll onpoc,
CaMOCTOSTENIbHAS
pabota

I'paBuMeTpuuecuii MeTox
aHaJIN3a

Kpucrammudeckue u aMOpQHBIC OCaIKU. 3aBUCUMOCTh
CTPYKTYpBI O0CaJiIKa OT €ro UHJIMBUIYaJbHBIX CBOWCTB U
YCIIOBHH OCaXICHHUS 3aBHCUMOCTh (POPMEBI OCaIIKa OT
CKOpPOCTH 00pa30BaHMUs MEPBUYHBIX YACTHUI[ KX POCTA.
Crapenne ocagka. [IprauHEI 3arpsi3HEHAS OCaIKa.
CyIIHOCTh TPaBUMETPUIECKOTO aHAIM3a. [Ipsamble u
KOCBEHHBIE METO/IBI OllpeeneHus. Baxknenmue
ocaguTend. [TorpenrHocTH B TpaBUMETPHYECKOM
aHamuse. TpeOoBaHUS K OCaKAaeMOH U
rpaBUMeTpHUYecKoi popmam. I3mMeHeHus cocTaBa
ocaJika MpY BBICYIIMBAHUU U MpOKaNUBaHuU. [IpumMepsl
MIPAKTUYECKOT'O IPUMEHEHUSI.

YcerHbll o1poc,
pEUTHHrOBas
KOHTpOJIbHas paboTa
Ne3

2.3.2 3aHATHSA CEMUHAPCKOro THNA (MIPAKTHYeCKHe / CEMMHAPCKHUE 3aHATUSA/
JabopaTopHblie padoThl)

Ne

(Tembr)

HaunmenoBanue pasacia

Temartuka 3aHsTHI/PaboOp

dopMa TEKYILIETO
KOHTPOJIS

OKHUCITUTENIBHO-
BOCCTAHOBUTEIIbHOE
paBHOBecHe. Penokc-
TUTPOBaHUE

pacTBOpa IepMaHraHara Kajus.
IIepmaHraHaTOMETpUYECKOE ONPEACICHUE
Kenesa.

[IpuroToBneHue U CTaHIAPTU3AIMS PabOUYero
pacTBopa THOCYIb(aTa HATPHUS.
Honomerpuueckoe OnpeneeHue Meau.
Pacuer QJICKTPOJAHBIX MMOTCHIHUAJIOB.
Omnpenenenne HanpapiaeHus: npotexanus OBP.
Pacuer kpuBBIX PELOKC-TUTPOBAHUSI.

Pacuet pe3ynbTaToB peJOKC-TUTPOBAHHUS.

IpuroroBiieHue u cTaHaapTu3ands padouero  (Pemenue 3anauy, JIP 1-4

Peakunu

TUTPOBaHHE

KOMITJIEKCOOOpa30BaHusl.
KoMmmiekcoHOMETpUIECKOE  |coBMecTHOM MPUCYTCTBUHU.

KaJIbL[Usl U MAarHusi B pacTBOpPE IIPU UX

OnpeneneHne KECTKOCTH BOJBI.
OmnpeneneHne amoOMUHIS 00paTHBIM
TUTPOBAHHUEM.

Pacuer KPUBBIX KOMIUIEKCOHOMETPUIECKOT'O
TUTPOBAHUS.

Pacuer pesyibraTtoB
KOMIUIEKCOHOMETPHYECKOTO THTPOBAHHUSL.

KomnnekcoHomeTpudeckoe onpeseneHue Pemenwe 3anay, JIP 5-7

Peaknun ocaxieHus.
OcaauTenaspHoe
TUTPOBaHNE

(UKCUPOBAHUS KOHEYHOH TOUKU THTPOBAHUSL.
Omnpenenenue xJI0puaoB MeTogoM Mopa B
MUIIEBOM MPOJIYKTE.

Pacyer KpHBBIX OCaAUTEIEHOTO THTPOBAHUSL.
Pacuer pe3ynpTaToB 0CagUTENTFHOTO
TUTPOBAHUS

Mertonbst Mopa, @onbrapaa u QasHca 1i1st Pemenwne 3amayq, JIP 8,9

I'paBuMeTpuuecuit
METOJI aHAJIN3a

Becax.

I'paBuMeTpHYECKOE OIIpENENIEHNE KEeTle3a.
Pacuer pe3ynbTaToB rpaBUMETPUUYECKOTO
aHausa.

[TpaBuia B3BeIMBAHMS HA AHATUTHIECKUX Pemenue 3amay, JIP 10




|Pacqu MOTEPh 33 CUET PACTBOPUMOCTH OCAIIKA.

3amuTta 1abopaTopHoii paboTsl (JIP)

2.3.3 [IpuMepHasi TeMaTHKa KYPCOBBIX padoT (MMP0EKTOB)
KypcoBas paboTa He mpenycMOTpeHa YIeOHBIM TIJIAaHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHOH padoThl
00y4aroIMUXCcH M0 JUCHHUILIMHE (MOTYJII0)

Ne Bug CPC

[epedens yueOHO-METOANIECKOTO OOECTICUEHHUS TUCIIUILINHEI 10
BBITIOJTHEHUIO CAMOCTOSITENILHON paboThl

1 | Odopmienue 1abopaTopHbIX
pabor

[IpakTHKyM 1O aHaJUTHYECKOW XMMHUHM. XUMHUYECKHE METOJbl aHajau3a :
yuebnoe mocoboue / T.b. Iloumnok, A.A. KaynoBa, A.A. A3sapsH;
MunucrepcTBo oOpazoBanusi u Hayku Poc. Denmepanmu, KyGanckuit
rocyaapcTBeHHbIN yHUBepcuTeT. - KpacHomap: Ky6aHckuii rocyiapcTBeHHBIN
yauBepcuret, 2024. - 160 c.: mn. - ABT. ykazaHbl Ha 00OpOTE€ THT. J. -
Bubnmorp.: c. 160. - ISBN 978-5-8209-2424-8

2 CaMocCTOATEIbHOS HU3y4YCHUC
TEOPETUYCCKOI'0 MaTcpuaia

[IpakTHKyM 1O aHAJUTHYECKOW XMMHH. XHUMHYECKHE METOIbl aHAIM3a
yaeoHoe mocobme / T.b. IloumHok, A.A. KaynoBa, A.A. A3sapsH;
MunncrepcTBo o0OpasoBanuss u Haykun Poc. ®emepaunu, KyOGanckwii
rOCyIapCTBEHHBIH yHUBEpcHTET. - KpacHomap: KybaHckuii rocyqapCTBCHHBIH
yausepcuret, 2024. - 160 c.: w1 - ABT. yka3zaHsl Ha o0OopoTe THUT. 1. -
bubnuorp.: c. 160. - ISBN 978-5-8209-2424-8

3 | CamMocrosiTenbHOE pelIeHHe
3amaq

Ananutuueckas xumus : ydaeOHoe nocooue / JI. A. Uynpeinuna, JI. U. Tnins,
MuHucrepcTBo oOpa3oBanusi u Hayku Poc. ®enpepanmu, KyOaHckuii
roCcyapCTBEHHBIN yHUBEpCUTET. - KpacHomap: KybaHckuil rocymapcTBeHHBIH
yuuBepcuret, 2018. - 107 c.: mn. - ABT. ykazaHbl Ha 00OpOTE€ THT. JI. -
Bubnuorp.: c. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:

HEIOCPEACTBEHHBIN.

4 IToaroroBka Kk TeKkyueMy
KOHTPOJIIO

Mertoauueckre peKOMEHAauu K OpraHu3aliy ayIUTOPHOU U BHEAYAUTOPHOU
(camocTOsITENBHOIT) PabOTHI CTYJEHTOB: MeToaueckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becmnanos, H.B. Jlo3a. — Kpacnonap:
Kyb6anckwuii roc. yu-1, 2018. - 89 c.

YyeOHO-MeTOINYECKIE

MaTepuajibl JIA CaMOCTOSTEIbHOM pa6OTH 06y11a101111/1x0}1 nu3

YuCiIa MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTtasisitoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JIyist v1n ¢ HapyIIeHUsIMH 3pEHUSI:

— B MieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.
JLis JIiL ¢ HapyIIEeHUsAMHU ClIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljis U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

HaHHBIfI MNEPCUCHb MOXKCET OLITH KOHKPETU3UPOBAaH B 3aBUCHMMOCTH OT KOHTHHICHTA

o0yJaromuxcs.




3. OOpa3oBaTeJbHble TEXHOJIOTMH, NPHUMEHsieMble NPH OCBOCHMH JHCHUILIHHBI
(Mmomy.Jist)

B Xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIB30BAHME  CIIEIYIOIIMX
00pa30BaTeNIbHBIX TEXHOJIOTUI: ayJUTOpHAas paboTa B BHJE TPaJAMLMOHHBIX (OpPM: JIEKUUU U
n1abopaTopHOil paboThI; caMOCTOSITENbHAS PadOTa CTYIEHTOB, TPYIIIOBBIE JTUCKYCCHH.

KOoMIIETEHTHOCTHBIN MOAXOX B paMKax IPENnoJaBaHus IUCLMILUIMHBI pEalu3yeTcs B
MCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJIOIMM M AaKTUBHBIX METO/M0B (IPOEKTHBIX METOMMK,
MO3rOBOI'O INTYpMa, pa300pa KOHKPETHBIX CUTyalluii, aHajau3a IeJaroruyeckux 3ajad,
[EIarOrMYecKOro AKCIEPUMEHTa, MHBIX (OpM) B COUETAHHWU C BHEAYAUTOPHOH paboroii. B
paMKax M3y4eHHUs Kypca MPeIyCMOTPEHO MOCELEHHE YKOJOIMUECKUX J1abopaTopuil U Hay4YHbIX

LIEHTPOB.
NHbopmMallMOHHbIE  TEXHOJOIMM, IPUMEHAEMble [P  H3YYEHUM AMCLUUIUINHBL
UCTOJb30BaHUE  HMHOOPMAIIMOHHBIX  PECypcoB,  JOCTYMHBIX B HH(DOPMAIMOHHO-

TEJIEKOMMYHHUKAIIMOHHOM ceTu VIHTepHeT.

AnantuBHbIe 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3yYSHUN JUCIUTUTMHBI
— U1 JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbSl IPEAYCMOTPEHA OpraHu3alus
KOHCYJIbTAIMM ¢ NCIOJIb30BAHNUEM JIEKTPOHHOMN HOYTHI.

4, OueHouHble cpeacTBa
NMPOMEKYTOYHOM aTTeCTAlUN

AJisE  TEKYyLIEro KOHTPOJIA yCII€EBAEMOCTH M

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl U KOHTPOJIE M OLEHKH 0O0pa30BaTeNbHBIX
JOCTUKEHUI 00y4JarolMXCsi, OCBOUBIIUX IPOrpaMMy yueOHOW AMCLHUIUIMHBI «AHAIUTHYECKas
XUMHUSD».

OneHoyHbIEe CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Uil MPOBEACHUS TeKylero
KOHTPOJIs B hopMe 3aaHui U CAMOCTOSITEIIbHOIO PEeILIeHHs], 3a/1a4 JJIsl PELLCHHsI B Ay TUTOPUH,
KOHTPOJIbHBIX pa0OT, KOHTPOJBHBIX BOIPOCOB K JIAOOpAaTOPHBIM paboTaM, U MPOMEKYTOYHOM
aTTecTalu B (hopMe BOIIPOCOB U 3a/1a4 K IK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB IJHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTTeCTallumn

Kox 1 HanmeHOBaHME HanMeHoBaHNE OLIEHOYHOIO CPEICTBA
Ne Pe3ynbraTel 00y4eHus
WHAMKATOpA . IIpomexyTouHas
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymuit KOHTPOJIB

(B cooTBeTcTBUH C 1. 1.4) aTTecTanus
3HAET [IPUHLIMIIBL KonTtponsHas pabora; Bompoc Ha
BBITIOJIHEHHS] XUMUYECKOr0 | 3ajadu Juist pelieHus B JK3aMeHe
aHaNn3a; ayJAMTOPHH;
rpaBUMETPUYECKUE U 3aganus s
THUTPUMETPHIECKHUE CaMOCTOSATENHHOTO PEIICHHS
METO/Ibl aHAJIN3a; TPUEMBbI
00paboTKH U aHAIN3a

HUIIK-1.1. OcymmecTBisieT | pe3ynbTaToB

CTaH/IapTHbIC TUTPUMETPUIECKOTO 1

9KCIIEPUMEHTHI TI0 TPaBUMETPHYECKOTO

1 | MpeanaraemevM aHaM3a

METOJIUKAM, yMEeT MOJIb30BaThCS Jlaboparopnas paboTa; DK3aMeHaIMOHHAs

HarpaBJIeHHbIE MEpHOH MoCyI0H, 3agaun [ pelieHus B 3aja4ya

00paboTKy ¥ aHAJH3 AQHAJTUTHYECKUMHU BECaMHU; | ayAHTOPHH;

pe3yJbTaToB TOTOBHUTH H 3aganus s
CTaH/IapTH30BaTh CaMOCTOSITENILHOTO PEIICHHS
pacTBOPHI AHATUTHYECKHX
peareHToB;
MIPOBOANTD
KOJINUECTBEHHBIN aHAIN3
BEIIECTB XUMHYECKUMHU
METO/IaMHM; PeIaTh 331a4n




Ha BBIYHCIICHHE
pe3yJIbTaToB
TUTPUMETPHUYECKOTO U
IPaBUMETPHIECKOTO
aHanm3a; oOpabaTeIBaTh
Ppe3yIbTaTE
KOJIMYECTBEHHOT'O
aHaJIu3a.

BJIaJICET TEXHUKOH
BBITTOJTHEHUSI OCHOBHBIX
AHAIUTUYECKUX OTepaluit
MIPU KOJTMYECTBEHHOM
aHaJIu3¢ BEIECTRA;
MpUeMaMy BBIYUCICHUS
pe3yIbTaToB
TUTPUMETPUIECKOTO U
TPaBUMETPHUECKOTO
aHaJIu3a U ux
MaTeMaTHICCKOMN
00paboTKH

KoHnTponsHas paboTa;
JlabGopaTopHast paboTa

Bompoc Ha
9K3aMEHE

UIIK-1.2. Beibupaet
OIITUMAJIbHBIC
JTa0b0opaTOpPHBIC METOMBI

2 | momy4yeHHs U

HCCIIe IOBaHUS
XUMHYECKHX COSTUHCHUIT
Pa3IUYHON NPUPOJBI

3HAaeT OCHOBHBIC METOIBI
AHAJTUTHYCCKON XMMUH,
npueMbl 00paboTKU U
aHaju3a pe3yJjabTaToB
TUTPUMETPHUUECKOTO U
TPaBUMETPUIECKOTO
aHalm3a

KoHnTponbsHas paboTa;
3anauu A7 perieHus B
ayAMTOPHH;

3anaHus s
CaMOCTOSITENILHOTO PEIICHHS

Bomnpoc Ha
9K3aMEHE

YMEET UCIOJIb30BAaTh
pa3Iu4HbIE OAXOAbI,
MIPUMEHSIEMBIE B XUMUU
JUISL LIeJIe Hay4HbIX
HUCCIIEIOBAHUIA;
CaMOCTOSTENIFHO paboTaTh
¢ yueOHOH U CrIpaBOYHOI
JIMTEPATYPOH 1O
AHAJTUTHYCCKOU XMMHMH.

KonTtponsHas pabora;
3amauu IS pereHus B
ayIUTOpHUH;

3agaHus qia
CaMOCTOSITEITFHOTO PEIICHUL

DK3aMeHaIlMOHHAs
3a1a4a

BJIaJIc€T OCHOBAMH
METOJI0JIOTUH
HCCJICIOBaHUS
XUMHUYECKHUX COeTUHESHUUN
Pa3IMYHBIX KJIACCOB

KonTtponsHas pabora;
JlaboparopHnas pabota

Bomnpoc Ha
JK3aMEHE;
DK3aMeHalMOHHAas
3a7a4a

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEePHAJIbI, HCOOXOANMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIHUX ITANbI
(opMHupoOBaHUSSI KOMIIETEHIIHII B IpoLecce 0OCBOCHUsI 00Pa30BaTeIbHON NMPOrpPaMMbl

Konmponvnaa paboma 1
Bapuanm 1

HaBecky texunueckoit comu KCIO3  wmaccoit 0,5305 r pactBopuiu B 500,0 ™
nuctuumpoBanHoi Boabl. K 50,00 M momyuennoro pactopa mpubdasuiau 20,00 vt 0,1500
M pactBopa FeSOs (ClO3 BoccranaBmuBaercs no CI). Ha turpoBanme wu30bITKa
FeSOg4mnonuto 5,00 ma 0,1089 v pactBopa KMnOs4. Paccumraiite mMaccoByto nonto (%)
xJiopaTa Kajus B oopasie. HanucaTs ypaBHEHHUS! COOTBETCTBYIOIINX PEAKIIHA.

Knaccugukaius HHIMKaTOPOB, HCIIOIB3YEMBIX B peJIOKC-TUTpoBaHuHU. [IpuBeauTe npruMepsl.
Kakne nHAMKATOPHI TPEAIOYTUTEIFHEE HCITOJIB30BaTh B PEOKC-TUTPOBAHHUH: C ITUPOKUM

WM Y3KUM HHTEpBAJIOM nepexoja okpacku? OTBET apryMeHTHpyHTe.



3. K 100 mx 0,05 M H2SOs mpubasnero 90 mum 0,02 M KMnO4 npu pH=2. Paccuurtats
noreHmman cucremsr. EX , =0,17 B; EOn ~, =1,51B.
SOAAZSO?, : O%

Mn?*

4. Or xakux (aKTOpPOB 3aBUCHT BEIMYMHA CKayka Ha KPHUBOH penokc-tutpoBaHus? OTBer
noscHuTe. B KakoM M3 yKa3aHHBIX HIDKE CIy4aeB BEJMYMHA CKauykKa HAa KPUBOH pPEIOKC-
tuTpoBanus pactBopa FeSO4 pactBopom KMnO4 Gyner 60ipmum 1 mouemy:

a) 6e3 ¢ocdaT-uOHOB WK B MPUCYTCTBUHU (HochaT-nOHOB;
6) npu pH, paBaom 0,5, unu pH, paBaom 2,0?

Koumponsnan paboma 2
Bapuanm 1

1. K 100,00 min pacteopa NiCl, mpobaBwin JUCTHIIMPOBAHHYIO BOJAY, aMMHAYHBIH
Oydepusiii pactBop u 20,00 mum 0,01085 M pactBopa ID/ATA. U30wiToxk D/TA
orrutpoBanu 0,0129 M M(Clz, Ha tutpoBanue m3pacxomoBanu 5,47 mi. Paccuurarh
ucxoaHyro Kourenrpanuio (r/1) pacteopa NiCls.

2. KowmmnexcHoe coenuHeHHE, €ro coctaB. YTo Takoe KOOPAMHAIIMOHHOE YHCIIO,
JNEHTaTHOCThIMranaa? Yemy paBHO KOOPIUHAIIMOHHOE YHCIIO M JCHTAHTHOCTBIIMTAH A B
koopauHanmoHHbIX coeauHenusx Ko[Hgli] u  Cd(CN)4Cly  [aiite ompenenenue
CIICIYIOIMM TIOHSTHSIM: XEJIaTHOC COCIWHCHUE, BHYTPUKOMILICKCHOEC COCIUHEHUE.
[TpuBenute npumepsl. YKaxuTe (HakToOpbl, BIUSIONIMNE HA YCTOMUYUBOCTh KOMIUIEKCHBIX
COECIMHEHU.

3. Ilepeuncnute (bakTopsl, BIIUSIIOIIHE Ha BEJIMYUHY CKayKka KpUBO
KOMILJIEKCOHOMETPHUYECKOTO TUTPOBaHUs. 300pa3nuTe Ha OJJTHOM pUCYHKE:

a) kpuBble TuTpoBanus 0,1000 M pactBopa Zn(NO3)2 0,1000 M pactBopom D/ITA B
ammuadHoM OydeproM pactBope ripu pH 8,00 u 10,00;

6) kpuBble TuTpoBanus 0,1000 M pactBopa Fe?" u 0,1000 M pactBopa Hg?* pacTBOpoM
OATA npu omunakoBom 3HaueHuu pH. OTBeT 00OCHYITE.

Konmponsnas paboma 3
Bapuanm 1

1. IIpoussenenue pactBopumoctu (Ks). VYcioBHoe, peanbHOe W TEepMOAMHAMHYECKOE
IIPOU3BENICHNE PAaCTBOPUMOCTH. VX B3amMoCBsA3b. PacTBOpMMOCTH ManopacTBOPHUMOIO
coenuHeHus. PactBopumMocth Kakoro coeauneHus Bbimie: Cas(POs)2 mmum NHaMgPOa.
OTBeT NoATBEPIUTE pACUETAMH.

2. B dem cymHOCTh OCaIUTENFHOTO TUTPOBAHUS 10 MeToay Mopa? Jlist onpeneneHns Kakux
MOHOB M B Kakux YycioBusix oH mnpumenum? Ilouemy? Hanummre ypaBHeHUs
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUil.

3. OxapaktepusyiiTe BHUJbI 3arps3HEHUs ocajaka. Kakue ocajky — KpUCTANIMUYECKUE WU
amopdHBIC — aICOPOUPYIOT PAaCTBOPEHHBIC BemIecTBa B OosbIei crenerun? [louemy?

4. Paccuurath norepu (BT U %) Pb 3a cuer pacTBopenus ocanka noauaa cBuHIa, eciu k 100
mit 0,0035 M pactBopy PB(NO3)2 mpumuts 150 M 0,02 M pacrBop Nal (voHHO# cuitoit
npeHeopeys ).

Konumponwsnusie eonpocwt K 1abopamopuwvim pabomam

Jlabopamopnas paboma Nel
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IlonsiTE O TaJbBAaHUYECKOM 3JIEMEHTE, NpuMmepbl. CTaHIapTHBIM BOJOPOAHBINA 3JIEKTPOJ, €ro
YCTPOMCTBO M Ha3HAYECHHE.

CranpapTHelii U (OPMaATBHBIA OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIN MOTCHIUAN. YKAXXHUTE CBS3b
MEXy HUMH.

Hanumnre ypaBaenue HepHcTa U IOSCHUTE CMBICH BXOJAUIUX B HETO BEIMYHH.

@DaxkTOphl 3KBUBAJECHTHOCTH BELIECTB, YYAaCTBYIOIIMX B PEAKLMAX OKHCICHUSA-BOCCTAHOBIICHMS.
[Tpumepsl. Onpenenenue MOJISPHONW MAcChl IKBUBAICHTA M (PaKTOpa SKBHBAJICHTHOCTH YYACTHUKOB
OBP

BreiBog Qopmynbl uis  pacdera KOHCTaHTBI PaBHOBECHS] OKHCIUTEIbHO-BOCCTaHOBHTEIBHOM
peakiuu. Kakum o0pa3oM IO BeJMYMHE CTaHAAPTHBIX WIM (OPMAIBHBIX PEJOKC-NOTEHIUAIOB
MO>KHO CYAUTh O HAllPaBJICHUU PEAOKC-PEAKIIUU?

Kakum 00pa3oM MOXKHO U3MEHUTh HAIIPABICHUE OKUCIUTEIbHO-BOCCTAHOBUTENILHON peakLuu?
IlepmaHranaToMeTpHsi; YpaBHEHUs, JIEKAIME B OCHOBE HMCIOJIB30BAaHUs IIEPMAHIAHATA KAl B
KAa4eCTBE OKMCIIUTEIS.

[Tpuunnbl n3menenus tutpa pacteopa KMnOs. YpaBHeHus peaxiuii.

[Ipurorosnenue, xpanenue u crangapruzanus pacrBopa KMnOs. Ilpumenenune merona. [Ipumepst.
Brruncnenue pe3ynbTatoB peJOKC-TUTPOBAHUS — IPSMOT0, 00OpaTHOr0, 3aMECTUTENIBHOTO.

Jlabopamopnas paboma Ne2
Pacuer ckauka Ha KpUBOM peIOKC-TUTPOBAHUS U MOTEHIMANIA B TOYKE SKBUBAJICHTHOCTH
Wupukaropsl penokc-tutpoBanus. Kimaccudukamms, TpeOoBaHUS K HHIUKATOPAM, IIPUMEPHI.
WuTepBan nepexo/ia OKpacku peaoKc-uHANKATOPOB, pT.
Hanummre ypaBHEHHs peaknuii, NpPOTEKAIOIUX B pacTBOpax IU(PEHWIAMHHA TIPH €ro
WCIIOJIb30BaHUHU B Ka4eCTBE PEAOKC-UHIUKATOPA.
Pacuer penokc-noTreHnMansa B TOYKE 3KBHUBAJEHTHOCTH JJISI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii, B TOM YKClIe TIPOTEKAoUX ¢ ydactiueMm nonos HzO*, OH ™ u p.
KpuBsie penokc-tutpoBanus.Pacuer noTeHuyana CUCTEMBI B IIPOLIECCE TUTPOBAHUS
[lepmanranaToMeTpusi; ypaBHEHHUS, JieXKalllie B OCHOBE HCIOJb30BaHUsS MEpMaHTaHaTa Kalus B
KAauecTBE OKUCIUTEIS
Hanummre ypaBHeHHS peakuuu B3auMojelcTBus MOHOB jkene3a (Il) ¢ mepmanranarom kanus B
KHUCIoN cpene. st kakux 1eseit B pacTBop J00aBISIOT cepHyto KucioTy? dochopHyro kuciaory?
[Tprunnbl n3menenus tTutpa pactBopa KMnOy. YpaBHeHus peakiuii.
[TpuroroBnenue, XpaneHue u cTangaprusamms pacrsopa KMnOas.
IIpumenenue Meroza. [Ipumepsr.
Brruncnenue pe3ynbTaToB peJOKC-TUTPOBAHUS — IPSIMOT0, 0OpaTHOT0, 3aMECTUTEIBHOTO.

Jlabopamopnas paboma Ne3
Mertoap! ionomerpun (Hogometpus u Hoxumerpusi). OOmias xapakTepucTHKa.
VYpaBHeHuUs], JeKalIE B OCHOBE METO/IOB.
W3noxute METOAMKY CTaHAapTHU3allud pacTBOpa THOCyidb(ara HaTpus. Ha3oBure nepBUUHBIN
CTaHAapT.
W3noxure CymHOCTh METOJa HOJOMETPUYECKOro OIpeaencHus Mmenud. Hanummre ypaBHeHuUs
peakuuii. OOBsCHUTE HallpaBlIeHUE peakuu Mexay nonamu Meau (1) u ogua-nonamu.
[TpuroroBneHue, XxpaHeHUE U CTaHJAPTU3ALMS PaOOYUX PACTBOPOB.
[IpuurHbBI UI3MEHEHUSI TUTPA pacTBOpa THOCYJIb(haTa HATPUS BO BPEMEHHU.
IIpynynHBl U3MEHEHU TUTpaA o1a.
WNnaukaTop B METOJaX MOJIOMETPUH, OCOOEHHOCTH €r0 IPUMEHEHHSI.
[Ipumenenue metonos. [Ipumepsr.

Jlabopamopnas paboma No4
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KoHCTaHTBl YCTOHYHMBOCTH U HECTOMKOCTH KOMIUIEKCHBIX COSIMHEHHI: 00IIHe; CTYIIeHYaThIC,
TEPMOJANHAMUYECKNE, PEAIbHBIE, YCIOBHBIE. CBA3b MEXAY HUMH.

DATA, ctpykrypHas hopmyna, JIEHTaTHOCTh, 0COOCHHOCTH B3aumoaeiictBus DJ[TA ¢ nonamu
METaJUIOB.

MeTamioXpoMHbIe HHIUKATOPbI. MeXaHu3M UX JACHCTBHS, TPEOOBAHUS K HHIUKATOPAM.
[IpuroroBnenue u ctangapTuszaius padounx pacrsopos J/TA.

[Ipsimoe, oOpaTHOE U 3aMECTUTEIBLHOE KOMIUIEKCOHOMETpUYeCcKoe TuTpoBanue. [Ipusenure
MIPUMEPBI IPUMEHEHHSI OCHOBHBIX IPUEMOB TUTPOBAHUS JJI ONIPEIEIICHNs KATAOHOB U @aHUOHOB.
N3noxxnure METOOUKY KOMIIJIEKCOHOMETPUUECKOTO OIPEEICHUsI KaJIbLiUs U MarHus B pacTBOpe
IIPU UX COBMECTHOM INpUCYTCTBUU. Hanuimure ypaBHeHus peakuuid. Hanumure popmyisl s
pacuera pe3yabTaTOB ONPECIICHNUS.

N3noxure METOIUKY KOMIUIEKCOHOMETPUYECKOTO ONPEAEIEHUS KECTKOCTH BOJBI. Y KaXUTE
€IMHUILIBI U3MEPEHHUS KECTKOCTU BOJBI.

Jlabopamopuas paboma NeS
N3n0xuTe NPpUHLIKN KOMIZIEKCOHOMETPUYECKOTO onpenesieHus anmomunus. Hazosure npuunny
HEBO3MOKHOCTHU MIPSIMOTO TUTPOBAHUS AJIFOMUHUSL.
Hanummre hopmyity aist pacyera pe3ysibTaToOB OMPEACTICHIS MacChl ATFOMHUHHS.
OTA, ctpykrypHas hopmyna, JEHTaTHOCTb, 0cOOeHHOCTH B3aumozeicteust DJ{TA ¢ nonamu
METaJUIOB.
KpuBble koMILIeKCOHOMETpHUECKOTro TUTpoBaHus. OcHOBHBIE (hOpMYIIbl pacyeTa. PakTOpHI,
BJIMSIIOIIME HA BEJIMYMHY CKauKa Ha KPUBOW KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS.
MeTannoxpoMHble HHIUKATOPBl. MeXaHu3M UxX JAeHCTBUs, TPeOOBaHUS K MHIUKATOPAM.
[Ipsimoe, oOpaTHOE U 3aMECTUTEILHOE KOMIUIEKCOHOMETpUYeckoe TuTpoBanue. [Ipusenure
MIPUMEPHI IPUMEHEHUSI OCHOBHBIX IPUEMOB TUTPOBAHUS ISl ONIPEACIICHUS] KATUOHOB M AaHHOHOB.

Jlabopamopnas paboma N6
N3noxure cynHocTs MeTona donbrapaa. YKaxure ycloBUs IPUMEHEHUS METOJa, HA30BUTE
ONpeIEsiEMbIE HOHBI.
Mexanusm obpazoBanus ocaakos. [IpaBuna [Tannera-dasuca-I"ana.
N300pa3ute cTpoeHne MUIIEIUIBI M TPaHYIIbl Ha IPUMEPE KaKOro-I11M00 KOHKPETHOTO COECMHEHMSL.
Merton Qasnca. [Ipumenenune aacopOLUOHHBIX MHIUKATOPOB A (PUKCUPOBAHUS KOHEYHOM TOUKU
TUTPOBAHUSI.
N3noxuTe METONUKY OIIPENEIICHUs XI0pUa HATPUs B MUILEBOM NpoAyKTe. Hanumure ypaBHEHUSA
peakiuii 1 GopMyIIbI JJI pacdeTa MacCOBOM JIOJIU MTOBAPEHHOM COJIH.
IIponsBeneHne pacTBOPUMOCTH (KOHCTAHTa pAaCTBOPUMOCTH). Y CJIOBHOE, PEAIbHOE U
TEPMOJAMHAMUYECKOE MPOU3BEACHUE PACTBOPUMOCTH. Y CIIOBUSI UX IPUMEHEHUS JUIsl paCYETOB.
B3anMocBs3b MeX 1y STUMHU KOHCTAHTaMHU.
PacTBOpHMOCTh MaIOpacTBOPUMBIX COeTMHEHUH S. CBSI3b pAaCTBOPHUMOCTH C IPOU3BEICHUEM
PacTBOPUMOCTH.
@akTOpsI, BAUAIOIINE HA PACTBOPUMOCTb MAJIOPACTBOPUMBIX COEIUHEHUM.
Meroas! aprenroMeTpu. PUKCHpPOBaHNE KOHEYHOU TOYKH TUTPOBAHUSA 110 MeToxy Mopa. YcioBus
MIPUMEHEHHUsI UH/INKATOpa, ONIPEEIsIEMbIE BEILIECTBA.
Kpusbie ocaaurenbHOro TuTpoBanus. @akTopsl, BAUSIOLUIME HA CKAYOK TUHTPOBAHHUS.
Beruncnenue pe3ynpTaToB OCaIUTEIBHOIO TUTPOBAHUS.
Omnpenenenne pacueTHBIM ITyTEM BO3MO>KHOCTH BBINAJIEHUS OCAAKa B 33JaHHBIX YCIOBUSX.

Jlabopamopuas paboma Netl
CymHocTh MeToa rpaBuMeTpu. OCHOBHBIC ATAIbl AaHATTU3A.
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TpeGoBanwust k BecoBoi opMme u popme ocaxaeHus. TpeOoBaHUS K OCAAUTEIISM.

OcCHOBHbBIE MEXAaHU3MBI 3aTPSA3HEHUS OCA/IKOB.

VY CoBHs MOTyYeHHUS KPUCTATUTMIECKUX U aMOP(HBIX OCAIKOB.

[TonsiTrie 06 OTHOCUTENBHOM MEPECHIIIEHUH U €r0 BIUSHUYU Ha MPOLIECC MOTYyYEHHS OCaJKOB.
IIpoMbIBaHME OCaAKOB. Y paBHEHUE IPOMBIBHOM KUAKOCTU. TpeboBaHMsI K IPOMBIBHBIM
KHUJKOCTSM.

Pacuer notepsp 3a cyeT pacTBOPUMOCTHU IIPU IPOMBIBAHUU U MTOJIYYEHUU OCAIKOB.

Pacuer oO6bema ocaguTerns.

W3noxute METOANKY IpaBUMETPUUYECKOTO OIpeaesieHus xxeneza. HazoBurte Gpopmy ocakaeHus u
(hopmy BeCOBYIO.

Hanmmnre ypaBHeHUS peakLui.

Hanummre hopmyny nms pacyera pe3ysibTaTa rpaBUMETPUUYECKOTO OIMpeIeIeHHs JKee3a uepes
rpaBUMETPHUECKUI (PakTop.

VYKa)KuTe COCTaB MPOMBIBHBIX KUAKOCTEH I TPOMBIBAHHS KPUCTAUNIMYECKUX U aMOP(HBIX
0CaJIKOB.

Hanummre hopmynny npoMbIBHOHN )KHIKOCTH U OOBACHUTE €€ IPUMEHEHHE Ha IIPAKTHKE.
[Tokaxkute pacueToM BO3MOKHYIO MOTEPIO (hOPMBI OCAXKICHHS (YKAKUTE 3TO BEIIECTBO) B
MPOLIECCE MPOMBIBAHUS MTPOU3BOIBHBIM 00BEMOM TUCTHITUPOBAHHON BOIBI.

OObscHUTE OCHOBHBIE ITpaBHJIa B3BEIIMBAHNS HAa aHAJIMTUYECKUX BECAX.

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJIbl VI MPOMEKYTOUYHOH  aTTecTAlUH
(3xk3ameH/3a4eT)

1. Cnucox 6onpocogé 011 n0020mo6KU K IK3AMEHY

1  OkHCIUTENbHO-BOCCTAHOBUTENbHBIE peakIuu. MeTo[ MOoNypeakuuid A PacCTaHOBKH
kodpdunnentos B OBP.

2  OKuCIUTETbHO-BOCCTAHOBUTENBHBIN MOTeHIUal. ["anpBanndeckuii anemeHT. CTaHIapTHBII
BOJIOPOJHBIN IEKTPOLI.

3 VYpaBHenue HepHcta ans compsbkeHHOM penokc-mapbl. CTaHgapTHBIM U (OpMaIbHBIN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN IMOTEHIINAN, CBI3b MEXAy HUMU. Bimsaue pH, nonnon
CHJIBI,  KOHKYPUPYIOIIMX  peakuuid  KOMIUIEKCOOOpa3oBaHUS M 0Opa3oBaHUS
MaJjIOpaCTBOPUMBIX COEAMHEHUI Ha BEIUYHMHY IEKTPOJHOTO TOTEHIHAIIA.

4  KoHcTaHTa paBHOBECHs OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Kakum obpazom 1o
BEJIMYMHE CTaHJAPTHBIX WU (pOpMaNbHBIX MOTEHIMANIOB U Kp MOXKHO CyIUTh O HalpaBiIeHUH
penokc-peakuu? Kak MOXHO M3MEHUTH HAlpPaBICHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHON
peakuuun? BeiBecTn popmyiry Uisl pacdeTa KOHCTAHThI paBHOBECHS peloKc-peakiuu npu pH
=0 unpu pH #0.

5 Meroa penokc-turpoBanus. Kpuas penokc-tutpoBanusi. DaxkTopbl, BIMSIONIME Ha
BEJIMYMHY CKauyKka Ha KPpUBOM pelloKC-TUTpoBaHMs. BriBecTn Gopmyny i pacueTa peaokc-
MOTEHIMANA B TOYKE SKBUBAJIEHTHOCTH JIJIsl PEaKIMu ¢ ydacTueM u 0e3 yuactust H mwim OH

6 CnocoObl GUKCHUPOBaHUS KOHIIA TATPOBAHUS B PEIOKC-TUTPOBAHUH, IPUMEPHI.

7 Penokc-uaukaTtopsl. TpeOoBaHMs, TNpeAbABIseMble K JTHUM HHIuUKartopaM. HTepBan
nepexoja OKPAacKh peAoKC-UMHAUKATOpoB, pT. YpaBHEHHs peakuuid, MPOTEKAKIUX B
pactBope nudeHnIaMIHa [IPH €T0 UCII0JIb30BAHUN B KAYECTBE PEIOKC-UHIMKATOPA.

8 IlepmaHranaTomeTpusi; ypaBHEHHUs, JIS)KaIMe B OCHOBE UCIIOIb30BaHUS [IEpMaHTaHaTa KaJlus
B KadecTBe OoKuchuTens. [Ipuroroienue, cranmapruzanus U xpanenue pacropa KMnOa.
[TpuunHbl  M3MEHEHUs KOHIEHTpauuu pactBopa KMnOs. Ilpumenenue Metona
nepmMaHrasaroMerpuu. IIpumepsr.

9 MHonmumerpuss u HogoMeTpusi. YpaBHEHHMs peakuil, JeXalMX B OCHOBE METOJOB.
[IpuroTtoBneHne, XpaHeHHWE W CTaHAApTU3alMSg pPabOYUX pPacCTBOPOB, HCIOJIb3YEMBIX B
uogumerpud. IIpuunHBl M3MEHEHMs KOHIIEHTpPAllMM pacTBOpa THOCYNb(ara HAaTpUs BO
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BpeMeHH. MHnukaTop B MeTo/ie HOIOMETPUH, OCOOEHHOCTH ero npuMeHeHus. [Ipumenenue
METO/0B HOJUMETPUHU U HOJOMETPHUHM, IPUMEPBI.

Juxpomaromerpusi. YpaBHEHHe, Jiexallee B OCHOBE Mmerona. [Ipurorominenue padoudero
pacTBopa, nHaUKaTopsl. [IpuMenenne meroza.

KommiekcHOe coeiMHEeHUe U ero CTpOeHHe: KOMIUIEKCOOOpa3oBaTesb, JUraH 1, BHEIIHSS U
BHYTpEeHHSIs cdepa; KOOPIMHAIIMOHHOE YUCIIO, IEHTaTHOCThIUTaH/Ia.

Knaccugukanuss KOMIUIEKCHBIX coeauHeHHi. Ha3oBuTe M mnpuBenuTe OCHOBHBIC THIIBI
KOMILJIEKCHBIX CO€IMHEHUI. XelaT, BHYTPUKOMIUIEKCHOE COEJUHEHNE.

KoHCTaHTBI  yCTOMUMBOCTM W  HECTOWKOCTH KOMIUIEKCHBIX COCIMHEHMH:  0OuIue;
cTryneHuyarble. TepMOauHAMUYECKHE, pealbHbIe, YCIOBHBIE KOHCTAHTBl YCTOMYMBOCTH
KOMIUIEKCHBIX coeluHeHu. CBs3b MeXIy HUMHU. PakTOphl, BIMSIOIIME HAa yCTONYUBOCTh
KOMIIJIEKCHBIX CO€ITUHEHUM.

[TpuBenure npUMEpPHl HCIIOJIB30BAHUS KOMILJIEKCHBIX COEIUHEHMM ISl MacKUpOBaHUS
MEUIAIOIIMX HOHOB B  KAUECTBEHHOM  AHAIM3€ U  TUTPUMETPHUUYECKOM  METOJIE
KOJIMYECTBEHHOT O aHAJIM3a.

Kommiekconomerpuueckoe  tutpoBanue.  Komrmuiekconsl.  Dopmynbl  BaKHEMIINX
KOMIIJIEKCOHOB.

OJITA, ee nmenratHocTh. OcobeHHocTH B3auMmopcicTBus I/TA ¢ HMOHAMM METaJLIOB.
[TpuroroBnenue padodero pactopa IATA, ctanmapTuzamus.

Brisenute GopMyIy s pacdeTa MOJIbHOM 101au HoHa Y4 B yCIOBUAX IIPOTOHUPOBAHMS.
BreBenure dopmyny anms pacuera MOJBHOW JIOMM METaUla B YCIOBHSX TNPOTEKAHUS
KOHKYPUPYIOIIEH PeaKIMi KOMILIEKCOOOPa30BaHMUS.

KpuBass KOMIUIEKCOHOMETPUYECKOIO TUTPOBaHUs. DaKTOpbl, BIMSAIOUIME HA BEJIUYUHY
CKauKa.

®ukcupoBaHue KOHEYHOM TOYKH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
MeTanioxpoMHble UHAMKATOPBI, MpUMEpbl. MexaHu3M HX JeHCTBUSA, TpeOOBaHUS K
uHAuKaTopam. HTepBas nepexoia OKpacku METaNIOXPOMHBIX HHIUKATOPOB.

[Tpsimoe, 0OpaTHOE M BBITECHUTENHHOE KOMIUIEKCOHOMETpUYEeCcKoe TUTpoBaHue. [Ipumepsl
IPUMEHEHUS OCHOBHBIX INPUEMOB TUTPOBAHMS ISl ONpEAENCHUS KaTUOHOB U aHHUOHOB.
Omnpenenenne oOIIEH )KECTKOCTH BOJIBI METOAOM KOMILJIEKCOHOMETPUUYECKOTO THTPOBAHHUSL.
Kakum o0pa3oM OCyIIECTBISIOT aHamu3 cMecH KaTuoHOB? Kak MOXHO TOBBICUTH
CEJIEKTUBHOCTb KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSA?

[TorpenrHoCcTH KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS.

[TponsBeneHne pacTBOPUMOCTH. Y CIIOBHOE, PEAILHOE U TEPMOANHAMHUUYECKOE TPOU3BEACHHE
pactBopuMocTU. MX B3auMOCBS3b.

PacTBOpHMOCTh MasIOpacTBOPUMBIX coeIMHEHUH. CBsA3b PAaCTBOPUMOCTH C IIPOU3BENECHUEM
PacTBOPUMOCTH.

Bnusaue mpupoas! pactBoputens, pH, MOHHOM cuibl, OJHOMMEHHOIO MOHA, Ipolecca
KOMIUIEKCO0Opa30BaHusl Ha paCTBOPUMOCTh MaJIOPaCTBOPUMOTO COETUHEHUS.

VYcnoBue o0pa3oBaHus U pacTBOpeHUs ocakoB. [IpaBuiio mpousBeeHus pacCTBOPUMOCTH.
PaBHOBecust mpu oca)kIEHUU HECKOJIBKUX MaJIOPACTBOPUMBIX COETUHEHUI.

OcanurensHoe TuTpoBaHue. KpuBas ocaguTenbHOroTupoBaHus. MakTopsl, BAMAIOIME HA
BEJIMUMHY CKauKa.

TuTtpoBaHue cMecH BELIECTB.

CniocoObl MHAUKALMY KOHIIA TUTPOBAHUS B OCAIUTEIbBHOM TUTPOBAHHH.

be3pIHAMKaTOpHBIE METO/IBI OCAAUTEIBLHOTO TUTPOBAHUS.

OcanutenbHOE TUTPOBAHUE 1O MeToly Mopa.

OcanurensHoe TUTpOBaHueE Mo MeToxy Posprapaa.

OcanutenbHoe TUTpoBaHue Mo MeTony PasHca. AncopOiuoHHbIe UHAUKaTOphl. [IpaBuiia
ajcopObuMu HOHOB. M300pazure cXeMaTHMYeCKHM CTPOEHHE TpaHyldbl W MHUIEIUIB MpU
0CaIUTEIIbBHOMTUPOBAHUH PACTBOPOB.

OO6nacTh NpUMEHEHUS 0CAAUTEIHHOTO TUTPOBAHMS.



36 OcHOBHBIE ATaIbl TPABUMETPUYECKOT0 aHan3a. TpeboBaHus, NPEabIBIsSEMbIC K OCAJAUTEINIO,
ocaxknaeMon (hopme B rpaBUMETPUIECKON hopme.

37 OcHOBHBIE cTaTUU 00pa30BaHUS OCAJIKA.

38 OtHOCUTENbHOE TEpechIllleHue. YCJIOBUS MOJYYEHUS KPUCTALIUYECKHMX U aMOpQHBIX
0CaJIKOB.

39 Buabl 3arps3HeHHs OCaJKa: COBMECTHOE OC&XKICHHE, IOCIEAYIOIIee OCAXKICHHE,
coocaxaenue (amcopOuus, oKkIto3us u m3omopusm). IlpombiBanne ocanka. YpaBHEHUE,
MO3BOJIAIOIIEE PACCUUTATH OOILIUI 00BEM ITPOMBIBHOM KUAKOCTH.

40 OOmas xapaKTeprcTUKa IPaBUMETPUIECKOTO METO/1a.

Tunwl 3a0au:

1. Bobluncnenue pe3ynbTaToB MO JAHHBIM  PEJOKC-, KOMIUIEKCOHOMETPUYECKOTO WM

0CaIUTEIIbBHOTOTUTPOBHUS.

2. Pacuer CKauka Ha KpUBOU penokc- KOMILIEKCOHOMETPUYECKOT O WIH

0CaIUTEIIbBHOTOTUTPOBHUS.

Pacder koHCTaHT paBHOBECHS U onpeaesieHue Hanpapiienuss OBP.

Pacuer moTeHImana cuCTeMbI 10 JAHHBIM O COCTABE PacTBOpA.

Pacuer hopmanpHOrO MOTEHIMAIA.

Pacuer noTeHimana B TO4Ke SKBUBAJICHTHOCTH.

PacueT paBHOBECHOI KOHIIEHTpALIMU METAJLJIa B PACTBOPE 10 JAHHBIM O COCTABE pacTBOpA.
Pacuer ycCilOBHOM KOHCTaHThl YCTOMYMBOCTH KOMIUIEKCHBIX COEJIMHEHUN B YCIOBHUAX
MIPOTOHUPOBAHUS U KOHKYPHPYIOIIETO KOMITJIEKCOOOPa30BaHHUS.

9. Pacuer pacTBOPMMOCTH MAaJIOPACTBOPUMBIX COCIUHEHUH 110 JaHHBIM IIPOU3BEICHUS

PacTBOPUMOCTH.

10. Pacuer konmudecTBa OCaUTEIIS.

11. Pacuer noteps (BT U %) onpenensieMoro KOMIOHEHTA MPH OCAXICHUU U IPOMBIBAHUU.

12. Pacuer MakCHMaJIbHOTO 00OBhEMa MMPOMBIBHOM JKUIKOCTH.

13. Boruncnenue pe3ynbTaToB IO JaHHBIM I'PAaBUMETPUUECKOTO aHAN3a

Nk w

2. Ilpumeput 6unemoe K IK3ameny

®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET
Kadenpa ananutuueckoit XuMuu
Hanpasnenue noarorosku 27.03.01 — Crangaptuzanus U METPOJIOTHS
20 -20__ yu.rton
JucnurimHa «AHATUTHYECKAs XUMHUS)

SK3AMEHAIIMOHHBIM BUJIET Nel.
1 OcHoBHBbIE cTa UK 00pa30BaHUs OCAKA.

2 KpI/IBaSI PCOAOKC-TUTPOBAHUA. q)aKTOpBI, BJIMAIONIUC HA BCIIMYMHY CKa4dKa. IloTenuman B
TOYKEC SKBUBAJICHTHOCTH.

3 K 100,00 mu pactBopa NiCl; mobGaBwiy IUCTHIIMPOBAHHYIO BOIY, aMMHAYHBIH
Oydepusiii pactBop u 20,00 mm 0,01085 M pactBopa D/ATA. M36wiTok D/TA
orrutpoBanu 0,0129 M MgClz, Ha tuTpoBanue m3pacxomoBanu 5,47 mi. Paccunrarh
UCXOJHYIO KoHIIeHTpatuto (/1) pactBopa NiCl;

3aBenyroumii kadenpoit
AHAJTUTUYECKON XUMHUH



Kputepun oneHnBanusi pe3yJbTaToB 00yUeHHU s

Onenka Kputepun olieHHBaHUS 110 SK3aMEHY
OLICHKY «OTJIMYHOY 3aCITYKHBAET CTY/ICHT, OCBOMBIINII 3HAHUS, YMEHHUSI,
Bricokuii KOMIIETCHITMH ¥ TEOPETHYECKUI MaTepuai 0e3 MpoOesIoB; BHITTOIHUBIITUI
YPOBEHD «5» BCE 3aJlaHus, NPEIyCMOTPEHHbIE Y4YEOHBIM IUIAHOM Ha BBICOKOM
(oTmiuro) KauCCTBCHHOM YPOBHE] MPAKTHYECKHE HABBIKH podeccnoHaIEHOTO
MPUMEHEHUS OCBOCHHBIX 3HaHWM cpopmupoBanbl. CTYJEHT CBOOOIHO
BJIQJICET TEOPETUYCCKUMHU OCHOBAMH XMMHYECKOTO aHajn3a, CIIoCoOeH
CaMOCTOSITENIbHO PEHINTh SK3aMEHAIIMOHHYIO 3a/1a4y.
OIICHKY «XOpOII0» 3aCITyKUBACT CTYACHT, MPAKTHUUYECKU IOTHOCTHIO
Cpenuii OCBOUBILUI 3HAHUSI, yMEHHU S, KOMIIETEHIIUN U TEOPETUUECKHI MaTepual,
ypOBeHb yueOHbIC 3a/laHdsl HE OIICHCHBl MAaKCUMAJIBHBIM YHCJIOM OalljioB, B
(xopoto) OCHOBHOM c(opMHpOBall TpakTHUYecKhe HaBbIKH. CTYyIEHT XOpOIO
BIIQJICET TEOPETUYECKHM MaTepHalioM, 3HAeT 0a30BbIE OCHOBBI
XUMHYECKOTO aHalu3a, CIOCOOEH CHPaBUTHCA C DK3aMEHAIMOHHOMN
3aJa4eil IpU HE3HAYUTEIBLHOM ITOMOIIM CO CTOPOHBI TPENOAABATEI.
OIICHKY «YyJIOBJIETBOPHUTEIHHO» 3acITy>KUBAaET CTYAEHT, YacTUYHO C
npobelaMd  OCBOWBINWH  3HAHUS, YMCHHS, KOMIICTCHIIMH W
[Toporossrii TEOPETUYECKHI MaTepual, MHOTHe Yyd4eOHble 3anaHus JMbO He
YPOBEHB «3» BBITIOJTHWI, JIMOO OHU OIEHEHBI YHCIOM OaUloB ONU3KUM K
(YAOBIETBOpUTE | MHHHMAILHOMY, HEKOTOPBIE MPAKTUYECKHE HABBIKU HE CHOPMHUPOBAHBI.
JIBHO) CryneHt 3HaeT 0a30Bble aHAJIMTUYECKHE METOJbl, OJHAKO IJIOXO
pa3bupaercs B cHelU(pUUYECKHMX METOJIaX M MEXaHU3Max OCHOBHBIX
peakuuii, ¢ TPYAOM CHPABISETCS € IK3aMEHAMOHHOW 3aJladeld IpHu
CYIIIECTBEHHOW MOMOIIIH CO CTOPOHBI MTPernojaBaTels.
OIICHKY «HEYIOBJICTBOPUTEIHHO)» 3aCITy’)KHBACT CTYJICHT, HE OCBOUBIIUI
Mittvansaegl | SHA YMEHHA, KOMICTCRIUH 1 TEOPETUYECKHl MaTepuan, ydeOHbIe
yPOBEHD 3aJlaHusl HE BBIOJIHWI, MPAKTUYECKUE HABBIKM HE C(HOPMHPOBAHBI.
(HeyXoBCTBODH CTyneHT He CIOCOOEH pEelIUTh HK3aMEHALMOHHYIO 3a/ady Jdaxe C
TeNbHO) MOMOIIBIO  MpEnojaBareNisi W  IUIOXO BIAJACET TEOPCTUUYECKUM
MaTepuaioM (HaOIIOAAr0TCs CYIIECTBEHHBIE OMMOKH MPH 00CYXKIEHUU
OCHOB XMMHMUYECKOTO aHAJIN3a).

OneHoUHBIE CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAUBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Ip¥ He0OXOMMOCTH HHBAIH/IAM H JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEJOCTABIISAETCS JOMOJHUTENFHOE BpeMs /7S MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBENICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OIICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa oneHMBaHUsI Pe3yIbTAaTOB OOYYEHHS] WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,



— B popMe IIEKTPOHHOTO JTOKYMEHTA.

JJIst 7M1 ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTU
5.1. YueOHasi auTeparypa

1. Bomoros, KO. A. BBeneHrne B aHAIUTHUYCCKYIO XHMHIO . ydeOHoe mocobue / 0. A.
3om0T0B. — 2-¢ w3an. — M.: Jlaboparopus 3mHammii, 2020. — 266 c. —
https://e.lanbook.com/book/151516?category=3866

2. OCHOBBI aHAJTUTHYECKONW XUMHUH: MPAKTHYECKOE PYKOBOACTBO | pykoBojcTBo / 1O. A.
bap6anar, A. B. I'apmami, O. B. Monorapoga, E. A. OcunoBa — M.: JTaboparopus 3nanmii, 2017.
— 465 c. — https://e.lanbook.com/book/97410

3. AnanuTHyeckas Xumus : yaeoOHoe mocobue s By3oB / A. M. Anapues, I'. K. Jlynenko,
T. I1. Anekcannposa, A. A. KazakoBa. — 2-e u3n., ucnp. u jgon. — M. : U3garenscTBo FOpaiit,
2021. — 107 c. https://urait.ru/bcode/472049

4. BnacoBa, E. I'. AHanuTrueckast XUMHs: XUMAYECKHE METO b aHan3a : yaeOHuK / E. I,
Brnacoga ; noxa penakuueit O. M. Ilerpyxuna, JI. b. Ky3uneuosoii ; xynoxuuk B. E. [llkepun. —
2-e m31. — M. : Jlaboparopus 3nanuii, 2021. — 467 ¢. — https://e.lanbook.com/book/166725

5.2. llepuoanyeckas JuTepaTypa

1. )KypHan aHaNUTUYECKOM XMMHUU - POCCHICKUI HAYYHBIH KypHal, MyOJIUKYIOIIUN
OpUTMHAJIbHBIE CTaTbU TEOPETUYECKOTO U 3KCHEPHUMEHTAIBHOIO XapakTepa 10 BCEM acleKTaM
aHamuTHYecKod XumuH. OcoOblil MHTEepec MPEACTaBIAIT MaTepHalibl, COAEpIKaIlIUe OINMCAHUE
HOBBIX MOAXO0J0B K aHAJIN3y (MHCTPYMEHTAJIbHbIE, XUMUYECKHE U OMOJIOIMYECKHUE METO/bl),
HOBBIX JIETEKTOPOB U CEHCOPOB, HOBBIX METOAOB MOJATOTOBKU P00 U 00pabOTKH TaHHBIX.

2. AHaMTHKA W KOHTPOIIb - POCCUHCKUI HAYUHBINA KypHAI, MyOIUKYIOMNH TyOIuKyeT
OpPUTHMHAJIbHBIE HAy4HbIE CTAaThH M 0030pbI TEOPETUYECKOT0, a TaKXkKe SKCIEpPUMEHTAIbHOIO
XapakTepa, Kacalolluecs aHAIUTUYECKOM XMUMHM U aHAJIUTUYECKOrO0 KOHTPOJISI XMMHYECKOIO
cOCTaBa MIPUPOJHOM Cpelbl, BEIIECTB, MATEPUAJIOB, U3IEIHH.

3. 3aBojackas nmabopaTtopus. JMarHOCTHKAa MarepuaioB — HH(QOPMUPYET YHTaTeNell o
[JIABHBIX ITapaMeTpax KayecTBa JHOObIX BEIECTB U MATEPUATIOB — XMMUYECKOM COCTaBe, CTPOSHUH
U CBONCTBE.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe Mpo(ecCHOHATBHBIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0UbIMoTeuHbIe cucTeMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4, DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
1. Web of Science (W0S) http://webofscience.com/
2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com
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http://webofscience.com/
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4. Kypuanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/
5. Hayunas snextponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHbIX )KypHaJIOB Ha Poccuiickoit
miaTdopme HaydHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
7. HaumoHanmpHass dieKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHOH OMONIHMOTEKe
muccepranuii Poccutickoit rocynapcerBennoit oubmuoreku (PI'B) https://rusneb.ru/
8. DOnexrponnas koyweknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

Pecypcobl cBOOOIHOTO J0CTYyNA:
AMepuKaHCKas TaTeHTHAs 0a3a JaHHBIX http://www.uspto.gov/patft/
[TonHbIe TEKCTBI KaHAACKUX AUCCEpTAalui http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

4. HWudopmanuonnas cucreMa "EqmHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM pecypcam!’
http://window.edu.ru/;

5. Enunas komnekuus uu@poBsIx 00pa3oBaTeIbHBIX peCypcoB http://school-
collection.edu.ru/ .
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CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE PeCypPChI

KyoI'y:

1. Cpena MOnylIbHOTO IMHAMHUYECKOTO O0y4eHHs http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAUYECKUX KOMILIEKCOB, ITyOJIMKALUNA 1
KoH(pepeHmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(OPMAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB 1okyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeTtoanueckne ykKazaHusi I OOYYAKOIIUXCH MO OCBOCHUIO NHCHMILIMHBI
(Mmonmy.Jist)

VYcnemHoe u3ydyeHue AUCHMILIMHBI «AHAJIUTHYECKass XUMHsD» TpeOyeT OT CTYJEHTOB
PETYJISIPHOTO TOCELICHHs JIEKIUI, a Takke aKTHMBHOM pabOThl Ha NMPAKTUYECKUX 3aHATHUSX,
BBITMIOJTHEHUSI TECTOBBIX IPOBEPOUYHBIX PaOOT, BHINOJHEHHUS W 3aIIUThl JAOOPATOPHBIX pPadoT,
03HAKOMJICHHS C OCHOBHOW U JIONIOJIHUTENBHON PEKOMEHYEMOM JINTEPATYPOH.

IIpy MOATOTOBKE K JIGKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHYeTCsl:

1) mpocMOTpeTh 3amucu MpeAbIAyLIeH JeKIUM W BOCCTAHOBUTh B MaMITH paHee
W3Y4YEHHBIN MaTepHall;

2) Gerio MpOCMOTPETh MaTepUall MPEACTOSIICH JISKIMH, C LENbI0 JIydIIer0 YCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSITEIBHO MPOPadoTaTh OTIENbHBIE (PParMEeHTH TEMBbI MPOLION JIEKIHHU, €CIN
3TO HEOOXO0UMO.

IIpn KOHCIEKTUPOBAHUY JIEKLIMOHHOTIO MaTepHalla CTyIEHTaM HY>KHO CTPEMHUTbHCS KPaTKo,
CXEMAaTU4HO, IMOCJIEJIOBATEIbHO U JIOTUYHO (PUKCHUPOBATH OCHOBHBIE IOJOXEHHS, BBIBOJBI,
000011eHust U (GOpMYITMPOBKH, HE MBITASICh 3alMCaTh BECh MPEINoJaBaeMblii MaTepuan cjIoBO B
CJIOBO.

IIpu OATOTOBKE K J'Ia6ODaTODHOMV 3aHATHIO PCKOMCHIAYCTCA:
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1) BHMMAaTENbHO U3YYUTh MAaTEpPHAN TPEICTOSINEH pabOTBl M COCTaBUTh IUIAH e
BBITIOJTHEHUS;

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPEICTOSILEN
paboTHI (MCTIOJIb3yEMBIM PEaKTHBAM M 000pPYAOBAHUIO, & TAK)KE TEXHUKE PAOOTHI C HUMH);

BeimonHATe 1a60paTopHyl0 paboTy HEOOXOAMMO aKKypaTHO U  IOCIEI0BaTEIbHO,
OoTpakasi BCE €€ OCHOBHBIE JTambl B JIa0OpaTOpHOM >KypHaie. [l ycHemHol 3aliuThl
n1abopaTopHOil paboTh HEOOXOAMMO THIATEIBHO U3YYUTH JIEKIMOHHBIN U, €CJIM 3TO HEOOXOAUMO,
JOTIOTHUTEIbHBIA TEOPETUYECKUN MaTepual Mo TeMe paboThl, a TaKKe MPAaBHIBHO 3alOJIHUTH
7a00paTOPHBIA KypHaJ, ClIElNaB BCE HEOOXOAMMBIE PAacdeThl U CHOPMYIUPOBAB BBIBOJBI IO
poJieslaHHOM pabdoTe.

ITpy NOATOTOBKE K NPAKTUYECKOMY 3aHSATHIO PEKOMEHIYETCS:

1) 03HaKOMUTBCS C TEMOU U TJIAHOM 3aHATHUS, YTOOBI BBISICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyayT oOCYKIaThCs HA 3aHSITHH,

2) mopaboTaThb C KOHCHEKTOM JIEKIIMM IO TeMe 3aHSATHS, a TaKKe O3HAKOMHUTBHCS C
pPEKOMEHIyeMOW JHuTepaTypod W (MpU HEOOXOAMMOCTH) JIOTIOJHUTEIBHBIMH HCTOYHUKAMU
uH(pOpMalMu B BUJE MEPUOIUUECKUX U3aHuil u IHTepHEeT-pecypcoB.

[Tpu BBIOTHEHUH TPAKTHYECKOM pabOTHI CTyIeHTaM HEOOX0IMMO OTMEYATh T€ BOIIPOCHI
U pa3/ienibl, KOTOPbIE BHI3BIBAIOT y HUX 3aTPYIHEHHUSA. C IENbI0 MOCIEAYIoNeH KOHCYIbTAlUA Y
npenonaBarens. Kaxaplii CTYACHT JOJDKEH CTPEMHUTHCS aKTHBHO padOTaTh Ha MPAKTHYECKHX
3aHATUSAX U YCIEIIHO BBIIOIHATH TECTOBBIE MPOBEPOUHBIE PAOOTHI.

CamocrosiTenbHass paboTa Hapsly ¢ ayAUTOPHOM IMPEACTaBIsSET OAHY M3 BaKHEHUIINX
dopMm yuebHOro mpouecca. CamocTosTenbHas paboTa — 3TO IIaHUpyeMasi padoTa CTYACHTOB,
BBIIOJIHAEMAs 10 3a/IaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE IpEmnojiaBaTelis, HO 0e3 ero
HenmocpeAcTBeHHOro ydactus. CamocTodTenbHas paboTa mnpeAHa3HaueHa HE TOJIBKO s
OBJIaJICHUS IIPECTaBICHHON AUCHUIIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB padOThI BOOOIIIE,
B yueOHOH, HAy4YHOH, MpPOoQecCHOHAIBHON NEATeNbHOCTH, CIIOCOOHOCTH MPUHUMATH Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO pellaTh BO3HMUKAIOLIME MPOOJIEMbI, HAXOIUTh MPAaBUIbHBIC
pelIeHus U T.1I.

B ocBOGHMM MUCHMITIMHBI WHBAIMIAAMU H JIMIAMH C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIUM MHJMBUIyaTN3alliid OOyYEHHUsSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0yJaroIIUMCS WHBAIWIOM WM JIUIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBBbSI.

ITo xypcy npeaycMOTpPEHO MpOBEACHUE JEKIHMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
OCHOBHOH CHCTEMAaTU3MpPOBAHHBIM MaTepuall M PA3bICHIIOTCS HaWOOJee CII0XKHbBIE aCIEKTh
U3y4aeMbIX METOJIOB aHaiu3a. Ha 1abopaTOpHBIX 3aHATUAX CTYIEHTHI 3aKPEILISIOT MOTyYeHHbIE
TEOPETUYECKHE 3HaHUS, OCBAaWMBAIOT cCHeUM(PUKY M TPUHLUI padbOThl aHATUTHYECKOTO
000pyI0BaHUs, CIIOCOOB!I MOJYYEHHs aHAIWTHYECKOrO CHUTHAja M IMepexojia K KOHIEHTPaLuu
ananmuta. [lpu moaroroBke k jabopaTopHOl paboTe HEOOXOAMMO BHHMATEIBHO HW3YYUTH
TEOPETUYECKHI MaTepual 10 JaHHOW paboTe, TEXHUKY BBIIOJIHEHUS OSKCIIEPHUMEHTa,
03HAKOMUTHCSI C HHCTPYKIMSIMU K TPHOOpaM, KOTOPBIE UCTIONB3YIOTCS MPH BHIMTOJIHEHUH PAOOTHI.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMHU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOMNBINIOE 3HAYCHHE WMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTAllUH) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIBTAIMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHIYyATH3AIMA OOYICHHS M YCTAaHOBJICHUIO BOCITUTATEIFHOTO KOHTAKTA
MEXIy TIpernojaBaTeieM W OOYyYaloIIUMCS WHBAIUIOM WM JIMIOM C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMHU 3/I0POBBSI.



7. MaTrepuajibHO-TeXHUYECKOe o0ecredeHne o JUCHUIIHHEe (MOAYJII0)

HanmeHnoBanue crieliuaibHBIX
MHOMEIEHUH

OCHAaIIEHHOCTD CIIEIUAIbHBIX
MOMEILEHUH

[epeuens MUIIEH3NOHHOTO
MIPOTPaMMHOTO 0OecTeueHHs

VueOHble ayIUTOPHU IS
MIPOBEACHUS 3aHATHH JEKIIMOHHOTO
THIIA

Meobenb: yauebHas mebenb
TexHUYEeCKHE CpelCcTBa O0YUCHUSL:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

NIPOBEJCHUS J1abOPaTOPHBIX PadoT.
JlaGopaTopust IO aHANTUTHYECKOU
xumun (ayn. 415C, 441C)

TexHuveckue cpeacTBa 00yUEHHS:

HEPEHOCHOE MYJIbTUMEIUIHHOE
o0opynoBaHue (HOYTOYK,
TIPOEKTOP)

ObopynoBanue:
CIICIHATTM3UPOBAHHAS
nmabopaTopHass  MeOenb  (CTOJBI,

CTyNbsI, IWKapbl 111 PEaKTHBOB U

obopyaoBaHus, BBITSDKHBIC
mKkadbl), CpEACTBA  MOXKAPHOU
0€301acHOCTH M OKa3aHMsl MEepBOU
MEIUIIMHCKON MOMOIIIH,
XAMHYECKAs nocyza u
o0opyznoBaHue, BECEHI

nabopaTopHbie deKTpoHHEIe A&D
EK-410i, Becbl aHaINTHYECKHUE - 2

IT., OJIEKTPOIUINTKH — 2 IIT.,
CYIIWIBHBIN IIKad, XUMHYECKHE
PCaKTHUBHI.

VueOHbIE AyIUTOPUH st | MeGens: yueGHas MmeGenb Microsoft Windows;
TIPOBEICHUS sausTHii | TexHnueckue cpencrsa ooyuenus: | Microsoft Office
CEMHHAPCKOTO THIIA, TPYIIOBBIX M | 9KPaH, IIPOEKTOP, KOMIBIOTEP

HHANBHUAYAIBHBIX  KOHCYJIBTALHH,

TEKYLIETO KOHTpOJIst u

POMEKYTOYHOM ATTECTAIUH

VYuebOHble ayJUTOPHU st | MebGens: yueOHas mebenb Microsoft Windows;

Microsoft Office

VYueGHbIe AyIAUTOPHUH TUTST
KypCOBOTO MPOEKTUPOBAHUS
(BBIIOJTHEHUS] KYPCOBBIX paboT)

KypcoBast paboTa He npexycMOoTpeHa y4eOHbIM TUIAaHOM.

Hns

CaMOCTOSTEILHON

paboTel  OOywarommxcs

PEyCMOTPEHbI

TIOMEIIICHMS,

YKOMIUIEKTOBAaHHbBIE CHEIMATM3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMITBIOTEPHOW TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CpEely YHUBEPCUTETA.

HanmeHoBaHue NOMEIICHMI 115
CaMOCTOSATENIFHON pabOTHI
o0y4armuxcs

OcCHaIIeHHOCTh MMOMEIICHUH ISt
CaMOCTOSATENIFHON pabOTHI
00y4Jarmuxcs

IlepeueHb IMIEH3MOHHOTO
MPOrPaMMHOTO OO0ecTieueHus

ITomenieHre s caMOCTOSATEIBHOM
paboThl 00yyaronuxcs (YUTaTbHBINH
3an HayuHoit 6nbmnoTexn)

Meobems: yuebHas mebenb
Kommnexkt  crnenmann3npoBaHHON
MeOel: KOMITBIOTEPHBIE CTOJIbI
Ob6opynoBaHnue: KOMIIBIOTEpHast
TEXHHKa C TOAKIIOUCHHEM K
nH}popMannoHHoO-
KOMMYHHUKaIIMOHHOH
«/lHTEpHET» W JOCTYmOM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNIPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHUKAI[HOHHOE
obopymoBaHue, obecreunBaronee
J0CTYyl K CEeTHU HUHTEPHET
(mpoBomHOE COCIIMHEHHE u

CCTHU

Microsoft Windows;
Microsoft Office




OeClpOBOIHOE  COEAMHEHHE 110
texnosorun Wi-Fi)

TTomemnieHue it caMOCTOSATEIIHLHOMN
paboTsl obydatommxcst (ayn. 240)

Meb6ens: yaeOHas mebenn
Kommiexr  cnenuanun3upoBaHHON
Me0OeIH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TeXHHKa C TOAKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHUKAIIMOHHON
«/lHTEpHET» W JOCTYmOM B
JJIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, 0OOeCIIeUnBAOIIEEe
JOCTYII K  CeTH  HMHTEpHET
(mpoBomHOE COEUHEHNE u
OecrpoBOTHOE  COCOUHEHHE 10
texuosorun Wi-Fi)

CCTU

Microsoft Windows;
Microsoft Office




