MUWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUNCKOIN ®EIEPAITIN
denepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs
«KYBAHCKU T'OCY JAPCTBEHHBI YHUBEPCUTET»

@DaKyJIbTET XUMHUU U BBICOKUX TEXHOJIOTUI

Xarypos T.A.

2023 T

PABOUYASI MPOIPAMMA JUCLHUILIMHBI (MOAYJIST)

b1.0.21 AHAJIMTUYECKAA XUMUA

Hanpasnenue noaroroBku/crenuanbHocTh 27.03.01 Crangaptuzanus u
METPOJIOTHS

Hampasnennocts (npoduib) / cienuanuzanus CtaHngapTu3anus U cepTuQUKaius
dopma oOydeHus ouHas

KBanudukauus 0akanaBp

Kpacuaomap 2023



Pa6ouas mporpamma gucrummuasl AHAJIMTUYECKAS XMMUS coctaBieHa B
COOTBETCTBHHM C (PeiepaIbHbIM rOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
Boiciiero ooOpaszoBanus (OPI'OC BO) mo wnampamienuto noaroroBku 27.03.01
CranpapTu3zainuys U METpOJIOTUS

ITporpaMmy COCTaBUIL: ! )
A3zapsiH A.A., KaHJ. XUM. HaAyK ,?/,:/_,/// »

Pabouas mporpamma auciuminabl AHAJIMTUYECKAS XUMUA
yTBEp KJeHa Ha 3aceaHnu KadeIpbl aHATUTHICCKON XUMUH
npotokon Ne 7 «13» anpens 2023 r. -

3aBenyromuii kadenpoit anamnTudeckoit xumun  Temepnames 3.A. <22~ -

VYTBepkeHa Ha 3aceJaHul y4eOHO-METOANMUECKON KOMUCCUU (DaKyIbTETa XUMUU
Y BBICOKUX TEXHOJIOTHI

npoTtokon Ne 7 «17» anpens 2023 r.
[Ipencenarens YMK ¢axynbrera xumun

Y BBICOKMX TEXHOJIOTUI becnanos A.B. j” o

Penensenrsr:

C.A. IlectyHOBa, K.X.H., IOIEHT Kadeapbl HEOPraHNUYECKON U aHATTUTUIECKOMN
xumuu Kyol'AY



1 ey n 3axa4M N3y4YeHUs JUCHHUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCUUILIHHBI

@®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 ¢ tpeboBanusimu PI'OC BO mno ¢dopMupoBaHHIO KOMIETEHIHH,
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 IPOMU3BOJICTBE; OBJIAJECTh MNPUEMBI PEIICHHs TEOPETUUYECKUX U IMPAKTHUUECKUX 3a7ay 0
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 «AHalIUTHYecKass XUMHUS» OTHOCUTCS K oOs3arenbHONM uvactu bioka 1
"ucuummmuael (Moxynn)" ydeOHOro TutaHa. B cooTBercTBHM ¢ pabodMM y4eOHBIM IUIAHOM
JTUCIUIUIMHA W3Y4aeTcs Ha BTOPOM Kypce ouHOM (opmbl o0ydeHus. Bua mpomexyTodHOU
aTTECTALMU: SK3aAMEH.

N3yuenunto AUCHUIUIMHBI «AHATUTUYECKAs XUMHUSD MPEIIIECTBYET U3YUEHUE AUCIUIIINH
«Duznyeckre OCHOBBI U3MEPEHUN U ITATIOHBIY, « XUMHUsI», «MaTemaTukay, «OCHOBBI aHANIU3a U
AQHAJIUTUYECKOTO KOHTPOJIS». JlaHHAst AUCIUIUIMHA SBISETCA NPEIIIECTBYIOMEH s TUCUUILINH
«IIpuxnamgnas skojorus»; «MeToabl U CpPelcTBa U3MEPEHHN W KOHTpOJIs», «OpraHuzamus 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
00yYaroImuXCsl 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 OMICAHUS MPOBOJAUMBIX HCCIICTOBAHHH

WIIK-1.1. OcymecTBiser CTaHJApPTHBIC | 3HACT IPUHLMIIBI BBIIOJIHEHUS XUMHYECKOIO aHaJIN3a;
3KCIIEPUMEHTBI 110 IpEagaraéMblM METOAMKAM, | IPaBUMETPUYECKHE U TUTPUMETPUYECKUE METOMbl aHAJIN3A;
HarpasJIeHHbIE 00pa0dOTKY M aHAIN3 PE3yJIbTaTOB | MPUEMBI 00paboTkn u aHaJInu3a pe3yJbTaToB

TUTPUMETPHUYECKOTO U TPABUMETPUIECKOTO aHAITN3A.

YMEET IOJIb30BaThbC MEPHOW MOCYIOW, AHAITHTHYCCKUMHU
BecaMH, TOTOBHTh W  CTaHJApTU30BaTh  PacTBOPHI
AHATUTHYCCKUX PEarcHTOB;

MIPOBOJIUTH KOJMYCCTBCHHBIN aHAIN3 BEIIECTB XUMUUECKUMHU
METOAaMH,; peIIaTh 3aJadyd Ha BBIYHUCICHHUE PE3YJIHLTAaTOB
TUTPUMETPUYECKOIO W  TI'PaBUMETPUYECKOrO0  aHaJIN3a;
00pabaTeIBaTh pe3yNbTaThl KOJUIECTBEHHOTO aHAN3a.
BJIagceT TEXHUKOM BBINOJHEHUS OCHOBHBIX aHAJIUTHYECKUX
omepanudii MpH KOJHYECTBCHHOM AaHAJIM3C¢ BEIICCTBA,
MPUEMAMU BBEIYUCICHUA PE3YJIbTATOB TUTPUMETPHUICCKOTO U




Ko n HanMeHOBaHNe HHANKATOPA™ MOCTIKEHUS Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

KOMIIETCHITHH
rPaBUMETPUYECKOTO aHANIM3a W HX MaTeMaTHYEeCKOU
00paboTKH
WIIK-1.2. Bribupaer ONTHMAJIbHBIE | 3HAET OCHOBHBIE METOJBI AHATUTHYECKOW XUMHU; MPHEMBI
nabopaTopHbIe METO/IBI MOTyYCHHS U | 00paboTKM M aHANM3a Pe3yJIbTATOB THTPUMETPUUECKOTO U
HCCIIEIOBAHMUS XAMHYECKHX COCIMHCHHUM | TPaBUMETPUYECKOTO aHATIH3a
Pa3IMIHOMN IPUPOIBI yMEET HCIOJIB30BaTh Pa3INYHbIe MOAXO0BI, TIPUMEHSIEMBIC B

XMMUH JUTS LIeNeH HayIHBIX HCCIEA0BAHUI; CAMOCTOSTEIBHO
pabotath ¢ y4eOHOH W CIPABOYHOI JNHTEPaTypod IO
AHAINTUYECKON XUMUH.

BIafeeT OCHOBaMH METOJI0TOTUHI HCCIIEIOBAaHHS
XMMHUYECKUX COSAMHEHUH Pa3IMIHbIX KJIACCOB

PesynbraTthl 00yueHHs] 1O TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYHIECTBICHHS BCEX
BUJIOB KOHTaKTHOM U CAaMOCTOSATEJILHOM pabOoThl 00yUYaroIINUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLHMH  CUMTalOTCs  CPOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB O0YyUEHUSI.

2. CTpyKTYpa M cojiep:KaHue JMCIHUIIIHHbI

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOmmiast TpyA0EMKOCTh JAUCIMIUIMHBI cocTaBiseT 4 3aueTHbie enuHuibl (144 yaca), ux
pacripesielieHie 110 BUaM padoT MPeCTaBICHO B Ta0JIUIEe

Bunsr padot Bcero ®dopma o0ydeHHS
4acoB OYHasl
4
ceMecTp
(gacer)
KonTakTHas padoTa, B TOM 4HCJIe:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHS JIEKIIMOHHOTO THIIA 34 34
sabopaTOpHbIE 3aHATHUS 34 34

TPAKTUYCCKUC 3aHATU

CCMHHAPCKHUE 3aHATUA

HNHasi koHTaKTHAas padora:

Kontposs camocrosrensHoii padbots (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 Jac. 144 144

B TOM YHCJIe KOHTAKTHAsI 703 703

padora

3a4. ey 4 4

2.2 Conepxxanue QM CUMILTHHBI

Pacnpenenenne BumoB yaeOHON pabOTHI M KX TPYJOEMKOCTH TI0 pa3ieaM JAUCIUTLTHHBL.

Pa3gensr (Tembl) MUCHMIUTMHBI, H3ydaeMmble B 3 cemecTpe (2 kypce) (ounas ¢opma
oOyueHus)



KonuiecTBo yacos
Bueayaut
No HaumenoBanue pa3enoB (Tem) Aymaropuas OpHas
Bcero pabota
pabota
J 113 JIP CPC
1 OKHCIIUTENILHO-BOCCTAaHOBUTENEHOE paBHOBecHe. Penokc- 24 8 i 8 8
THTPOBAHHUE
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 — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabGopaTtopHbie

sansitusi, CPC — camoctosiTennbHas 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

OKHUCIINTENTPHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.
OnexTpoaHbIN noTeHuuan. YpasHenue HepHera.
CrangapTHbII 1 GOpMaNbHBIH NOTeHIHMaNbL. CBs3b
KOHCTaHTBI pPaBHOBECHUS CO CTaHAAPTHBIMU
noteHuagaMy. Hampapnenue peakiiuy OKUCICHUS U
BOCCTaHOBJIEHUA. PaKTOPHI, BIUAIOMINE HA
HAalpaBJIeHHE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii. OCHOBHBIE HEOPTAaHUYECKUE U OPTaHUIECKUE
OKHCIHUTEIH U BOCCTAHOBHUTENH, IPUMEHSAEMBIE B
aHanuse. MeToabl OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO
tuTtpoBanus. Penokc-unaukatopsl. [Tocrpoenue
KPUBBIX PEIOKC-TUTPOBaHUs. DaKTOPHI, BIUAIOIINE HA
XapakTep KpuBod TUTpoBaHus. CIIocoObI
(UKCHpOBaHMUS KOHIA peIOKC-TUTPOBaHus. Penoke-
UHIMKATOPBI, UX HHTEpBaAJI Nlepexonaa okpacku, pT.
IIepmanranaTomerpus. MlogoMerpus 1 HOIUMETPUSL.
buxpomaromerpus. IlepBuuHbie U BTOPUUHBIE
CTaHIAPTHI

VYceTHbli onpoc,
peHTHHrOBast
KOHTpOJIbHasi paboTa
Nel

2. Peaxmun
KOMILIEKCOOOpa30BaHUsL.
KomriekconomeTprdeckoe
TUTPOBaHUE

Tuns! KOMIUIEKCHBIX COeTMHEHNH, HCTIOTIb3yEMBIX B
aHaIMTHYEeCKOH XxumMun. Knaccuduxaiysi KOMIUIEKCHBIX
coenmHenni. CTyrneHuaToe KOMIUIEKCO00pa3oBaHue.
KoncTanTs!l ycTounBOCTH (CTyneHUYaThie 1 001Iue),
¢dyHKIM 00pa3oBaHMs (CpeaHee JIMTraHJHOE YHCIIO),
(YHKIMS 3aKOMIUICKCOBAaHHOCTH, CTETIEHb 00pa30BaHUs
koMmiekca. GakTopsl, BIUSIOIUE HA
KOMIUIeKcooOpa3oBaHue. Xemarsl,
BHYTPUKOMIUIEKCHBIE COeIMHEHUs. BaxxHelnue
OpTraHUYECKUE peareHThl, IPUMEHIeMbIEe B aHAIIM3E.
Heoprannueckue n opraHUYecKye TUTPAHTHI B
KOMILIeKcoMeTpuu. Vcronb30Banue
AMHHOIIOJINKaPOOHOBBIX KHCIIOT B
kommutekconomerpun. D/ TA. ITocTpoerne KpuBBIX
TUTPOBaHUS. MeTauI0XpOMHbIE HHAUKATOPEI U
TpeOoBaHusl, IpebsIBIsIEMble K HUM. BakHelme
YHUBEpCaJbHBIE U cel(pHIeCKHe METATIOXPOMHBIE

YceTHbIl onpoc,
peUTHHrOBas
KOHTpOJIbHas paboTa
Ne2




WHAUKATOPbI. Croco0bl KOMILUICKCOHOMETPHUUICCKOTO
TUTPOBAHMA. CeJIeKTHBHOCTD TATPOBAHUA U CIIOCOOBI ee
TIOBBIIICHUA.

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.
[Morpemnoctu TuTpoBanus. [IpumMepsl MpakTUUECKOTO
MIPUMEHEHUSI.

YcerHbll onpoc,
CaMOCTOSATeNbHAs
pabota

I'paBuMeTpuuecuii MeTox
aHaJIN3a

Kpucrammudeckue u aMOpQHBIC OCaIKU. 3aBUCUMOCTh
CTPYKTYpHBI OCaJika OT €ro HHIWBUYaTbHBIX CBOMCTB U
YCIIOBHH OCaXICHHUS 3aBHCUMOCTh (POPMEBI OCaIIKa OT
CKOpPOCTH 00pa30BaHMUs MEPBUYHBIX YACTHUI[ KX POCTA.
Crapenne ocagka. [IprauHEI 3arpsi3HEHAS OCaIKa.
CyIIHOCTh TPaBUMETPUIECKOTO aHaNn3a. [Ipsmele u
KOCBEHHBIC METOBI ONpeecHrs. BaxkHeiimue
ocaguTend. [IorpenrHoCTH 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 CEMHUHAPCKOIo TUNA (MIPAKTHYeCKHe / CEMMHAPCKUE 3aHATHSA/
JabopaTopHblie padoThl)

Ne

(Tembr)

HaunmenoBanue pasacia

Temartuka 3aHsTHI/pabop

dopMa TEKYILIETO
KOHTPOJIS

OKHUCIUTENIBHO-
BOCCTAHOBUTEIIbHOE
paBHOBecHe. Penokc-
TUTPOBaHHE

pacTBOpa IepMaHraHara Kajus.
IIepmaHraHaTOMETpUYECKOE ONPEACICHUE
Kenesa.

[IpuroToBieHue U CTaHIAPTU3AIMS PabOUYero
pactBopa THOCYIb(haTa HATPHUS.
Hopomerpuueckoe onpeneieHue 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 KpHUBBIX KOMIUIEKCOHOMETPHYECKOTO
TUTPOBAHUA.

Pacuer pesynbraToB
KOMIUIEKCOHOMETPHYECKOTO THTPOBAHUSI.

KomnnekcoHomeTpudeckoe onpeseneHue Pemenwe 3anay, JIP 5-7

Peaknum ocaxaeHus.
OcaauTenaspHoe
TUTPOBaHNE

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

Pacyer KpHBBIX OCaAUTEIEHOTO THTPOBAHUSL.
Pacuer pe3ynpTaToB 0CagUTENTFHOTO
TUTPOBAHUS

Mertonbt Mopa, @onbrapaa u QastHca 11st Pemrenwne 3amaq, JIP 8,9

I'paBuMeTpuuecuit
METOJI aHAJIN3a

Becax.

I'paBuMeTpHYECKOE OIIpENENIEHNE KEeTle3a.
Pacuer pe3ynbTaToB rpaBUMETPUUYECKOTO
aHausa.

[TpaBuia B3BeIMBAHMS HA AHATUTHIECKUX Pemenne 3amayq, 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 IIIIAaHOM.

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

[TepeueHp y1e6HO-METOIUUECKOTO 0OECTICUEHNS AUCIIUIUTNHEI IO
Ne Bun CPC BBINOJTHEHHUIO CAMOCTOSTENILHOM PaboThI

1 | Odopmienue nabopaTopHbIX |AHaIUTHYECKass XUMUs : yueOHoe nocobue / [I. A. Uynpeiauna, JI. Y. TTuns;
pabot MuHucrepcTBo oOpa3oBanusi u Hayku Poc. ®enpepanmu, KyOaHckuii
rocyaapcTBeHHbIN yHUBepcuTeT. - KpacHomap: Ky6aHckuii rocyjapCcTBEHHBIN
yuuBepcuteT, 2018. - 107 c.: wi. - ABT. yka3aHbl Ha 00OpOTE THUT. J. -
Bubmuorp.: c¢. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:
HETIOCPEICTBEHHBIN.

2 | CamocrosTenbHOE N3ydeHNe |AHamuTHIecKas XuMus : yaeonoe nocodue / 1. A. Uynperauna, JI. Y. ITws,
TEOpEeTHYECKOro Marepuana |MuHHcTepcTBO oOpazoBanust u Hayku Poc. ®Penepanmn, KyOGancknit
rOCyIapCTBEHHBIH yHUBEpcHTET. - KpacHomap: KybaHckuii rocyqapCTBECHHBIH
yausepcuret, 2018. - 107 c.: mn. - ABT. yka3zaHel Ha 00OpOTE THUT. J. -
Bubmuorp.: c¢. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcrt:

HEIOCPECTBCHHBIN.
3 | CamocrosiTenbHOE pelieHre |AHanuTnueckast Xumus : yueoHoe nocodue / JI. A. Uynpeiauna, JI. U. Tluis;
3a1a4 MuHucrepcTBo oOpa3oBanusi u Hayku Poc. ®enpepanmu, KyOaHckuii

roCcyapCTBEHHBIN yHUBEpCUTET. - KpacHomap: KybaHckuil rocymapcTBeHHBIH
yuuBepcuret, 2018. - 107 c.: mn. - ABT. ykazaHbl Ha 00OpOTE THT. J. -
Bubnuorp.: c. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:

HENOCPEACTBEHHBI.
4 IToaroroBka k Tekyniemy |Meroaudeckue peKOMEHIALUU K OpraHU3aluy ayIUTOPHOM U BHEAYAUTOPHOI
KOHTPOIIIO (camocToOsITENBHOI) PabOTHI CTYJEHTOB: MeToAYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3za. — Kpacnonap:

Kyb6anckwuii roc. yu-1, 2018. - 89 c.

VY4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydalOIIMXCS M3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocTasisitorcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

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

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMU OTIOPHO-JBUTATEILHOTO ammapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCMMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.



3. OOpa3oBaTeJbHble TEXHOJIOIMH, NPHUMEHsieMble NPH OCBOCHMH JHCHHUILIHHBI
(Mmomy.Jist)

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

KOoMIIETEHTHOCTHBIN MOAXOX B paMKax IPENnoJaBaHus IUCLMILUIMHBI pEalu3yeTcs B
WCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTMH M aKTHBHBIX METOAOB (IPOEKTHBIX METOJUK,
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
UCTOJNb30BaHUE  HMHOOPMAIIMOHHBIX  PECypcoB,  JOCTYMHBIX B HH(OPMAIMOHHO-

TEJIEKOMMYHHUKAIIMOHHOM ceTu VIHTepHeT.

AnantuBHbIe 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3yYSHUN JUCIUTUTMHBI
— U4 JMIl C OrPaHMYEHHBIMM BO3MOXKHOCTSMH 3JI0POBbSI NPEAYCMOTPEHA OpraHu3aIus
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».

OneHouyHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHUS TeKyIIero
KOHTPOJIs B hopMe 3a7aHui Il CAMOCTOSITEIIbHOTO PEeILIeHH s, 3a/1a4 JJIsl pELLICHHsI B Ay IUTOPUH,
KOHTPOJIbHBIX pa0OT, KOHTPOJBHBIX BOIPOCOB K JIAOOpAaTOPHBIM paboTaM, U MPOMEKYTOYHOM
aTTecTaluu B (hopMe BOIIPOCOB U 33/1a4 K SK3aMEHY.

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

Kox 1 HanmeHOBaHME HanMeHoBaHNE OLIEHOYHOIO CPEICTBA
Ne Pe3ynbraTe! 00y4eHus
WHAMKATOpA . IIpomexyTouHas
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymuit KOHTPOJIB

(B cooTBeTcTBUH C 1. 1.4) aTTecTalus
3HAET [IPUHLIMIIBL KonTtponsHas pabora; Bompoc Ha
BBITIOJIHEHHSI XMHMHYECKOT0 | 3aaa4u 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 TUTPUMETPHIECKOTO 1

9KCIIEPUMEHTHI 110 IPaBUMETPHYECKOTO

1 | mpeanaraembivM aHajm3a

METOJINKAM, 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
TUTPUMETPHYECKOTO U
IPaBUMETPHIECKOTO
aHanm3a; oOpabaTeIBaTh
Ppe3yIbTaTE
KOJIMYECTBEHHOT'O
aHaJIu3a.

BJIaJIceT TEXHUKOH
BBINTOJTHEHHSI OCHOBHBIX
AQHAINTHYECKUX OTepalui
IIPY KOJIMYECTBEHHOM
aHaJIU3e BElIeCTBa;
MIpUeMaMH BBIYHCIICHHS
Ppe3yJIbTaTOB
TUTPUMETPHUYECKOTO U
IPaBUMETPHIECKOTO
aHAIIM3a ¥ UX
MaTeMaTH4eCKOi
00paboTKH

KoHnTponsHas paboTa;
JlabGopaTopHast paboTa

Bompoc Ha
9K3aMEHE

UIIK-1.2. Beibupaet
OIITUMAJIbHBIC
JTa0b0opaTOpPHBIC METOMBI

2 | momy4yeHHs U

HCCIIe IOBaHUS
XUMHYECKHX COSTUHCHUIT
Pa3IM4HON NPUPOLBI

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

KoHnTponbsHas paboTa;
3aauu A7 perieHus B
ayAMTOPHH;

3anaHus s
CaMOCTOSITENILHOTO PEIICHHS

Bomnpoc Ha
9K3aMEHE

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

Kontponpras padora;
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 ma
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 BEIIMYMHA CKayka Ha KPUBOW penokc-TuTpoBaHus? OTBer
noscHuTe. B KakoM W3 yKa3aHHBIX HIDKE CIy4aeB BEeJMYMHA CKauykKa HAa KPUBOH pPEIOKC-
tuTpoBanus pactBopa FeSO4 pactBopom KMnO4 Gyner 601bmuM 1 mouemy:

a) 6e3 ¢ocdaT-uOHOB WK B MPUCYTCTBUH (HOChHaT-HOHOB;
6) npu pH, paBaom 0,5, unu pH, paBaom 2,0?

Koumponsnan paboma 2
Bapuanm 1

1. K 100,00 mn pactopa NiCl, n06aBunu JUCTHIUIMPOBAHHYIO BOJAY, aMMHAYHBIN
oydepuniii pactBop u 20,00 mu 0,01085 M pacrBopa DJATA. M36miTox I/ATA
orrutpoBanu 0,0129 M MgClz, Ha tutpoBanue m3pacxomoBanu 5,47 mi. Paccumrarh
ucxoaHyro Kourenrpanuio (r/1) pacteopa NiCls.

2. KommiekcHoe coenuHeHHE, €ro cocraB. YTO Takoe KOOPIMHAIMOHHOE YHUCIIO,
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. Ilepeuncnure baxTopsl, BIIHSIOIIUC Ha BEJIMYMHY CKavKa KPUBOU
KOMIUIEKCOHOMETPUYIECKOTO TUTPOBaHUs. M300pa3ure Ha OJJHOM PHCYHKE:

a) kpuBble TuTpoBanus 0,1000 M pactBopa Zn(NO3)2 0,1000 M pactBopom D/ITA B
ammuauHoM 6ydepnom pactBope mipu pH 8,00 u 10,00;

6) xpussie TuTpoBanus 0,1000 M pactsopa Fe?* u 0,1000 M pactopa Hg?* pactBopom
O TA nipu onunakoBom 3HadeHuu pH. OTBeT 00OCHYTE.

Konmponsnas paboma 3
Bapuanm 1

1. IIpoussenenue pactBopumoctu (Ks). VYcioBHoe, peanbHOEe U TEepMOAMHAMHYECKOE
IIPOU3BENICHNE PAaCTBOPUMOCTH. VX B3amMoCBsA3b. PacTBOpMMOCTH ManopacTBOPHUMOIO
coenuHeHus. PactBopumMocth Kakoro coeauHeHus Bbimie: Cas(POs)2 mmum NHaMgPOs.
OTBeT NoATBEPIUTE pACUETAMH.

2. B dem cymHOCTh OCaIUTENFHOTO TUTPOBAHUS 110 MeToxy Mopa? Jliist onpeaeneHns Kakux
MOHOB M B Kakux YycioBusx oH mpumeHuM? Ilouemy? Hanumunre ypaBHEHHA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil.

3. Oxapakrepu3yiiTe BHJIbI 3arps3HEeHUs ocajaka. Kakue ocaiky — KpUCTATUYECKUE WU
amopdHBIe — aJICOPOUPYIOT paCTBOPEHHBIE BelecTBa B O0mbIneit cteneHu? [louemy?

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

Konumponwsnsie 6onpocwt K 1abopamopHuwvim padomam

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

CranpapTHelii U (OPMATBHBIA OKHCIUTEIHHO-BOCCTAHOBUTEIbHBI MOTCHIHAN. YKAXXHUTE CBS3b
MEXy HUMH.

Hammmure ypaBHenue HepHcTa v MOACHUTE CMBICH BXOAIIMX B HETO BEJIUYMH.

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

BreiBog Qopmynbl s pacdera KOHCTaHTBI PaBHOBECHS OKUCIHUTEIbHO-BOCCTAHOBHUTEIBHOM
peakiuu. Kakum o0pa3oM IO BeJMYMHE CTaHAAPTHBIX WIM (OPMAIBHBIX PEJOKC-NOTEHIUAIOB
MO>KHO CYAUTh O HAllPaBJICHUU PEAOKC-PEAKIIUU?

Kakum 00pa3oM MOKHO U3MEHUTh HAIIPABICHUE OKHCIUTEIbHO-BOCCTAHOBUTEIILHON peakLuu?
[IepmaHranaToMeTpHsi; YpaBHEHHUs, JIEKAIME B OCHOBE HCIIOJIb30BAaHUs IIEPMaHIaHaTa Kallds B
KAa4eCTBE OKMCIIUTEIS.

[Tpuunnbl n3menenus tTutpa pactBopa KMnOy. YpaBHeHus peakiuii.

[Ipurorosnenue, xpanenue u crangapruzanus pactrBopa KMnOys. Ilpumenenune merona. [Ipumepst.
Brruncnenue pe3ynbTatoB peJOKC-TUTPOBAHUS — IPSIMOT'0, 00OpaTHOr0, 3aMECTUTENIBHOTO.

Jlabopamopnas paboma Ne2
Pacuer ckauka Ha KpUBOM peIOKC-TUTPOBAHUS U MOTEHIMANIA B TOYKE SKBUBAJICHTHOCTH
Wupukaropsl penokc-tutpoBanus. Kimaccudukarms, TpeOOBaHUS K HHIUKATOPaM, IPUMEPHI.
WuTepBan nepexo/ia OKpacku peaoKc-uHANKATOPOB, pT.
Hanummre ypaBHEHHs peaknuii, NpPOTEKAIOIUX B pacTBOpax IU(PEHWIAMHHA TIPH €ro
WCIIOJIb30BaHUHU B Ka4eCTBE PEAOKC-UHIUKATOPA.
Pacuer penokc-noreHnuansa B TOYKE 3KBHUBAJEHTHOCTU JJISI OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii, B TOM YKClIe TIPOTEKarouxX ¢ yqactiueMm nonos HzO*, OH ™ u p.
KpuBsie penokc-tutpoBanus.Pacuer noTeHuyana CUCTEMBI B IIPOLIECCE TUTPOBAHUS
IlepmaHranaToMeTpusi; ypaBHEHHs, JIeXKallMe B OCHOBE HCIIOJIb30BAaHUS IIEpMaHraHaTa Kajlus B
KAauyeCcTBE OKUCIUTEIS
Hanummre ypaBHeHus peakiuu B3auMojieiicTBus mMoHoB xkene3a (lI) ¢ mepmaHranarom kamus B
KHUCIoN cpene. st kakux 1eseit B pacTBop J00aBISIOT cepHyto KucioTy? dochopHyro kuciaory?
[Tprunnbl n3menenus tTutpa pactBopa KMnOy. YpaBHeHus peakiuii.
[TpuroroBnenue, XpaneHue u ctangaprusamys pacrsopa KMnOs.
IIpumenenue Meroza. [Ipumepsr.
Brruncnenue pe3ynbTatoB peJOKC-TUTPOBAHUS — IPSMOT0, 00OpaTHOT0, 3aMECTUTENBHOTO.

Jlabopamopnas paboma Ne3
Mertoap! ionomerpun (Hogometpus u Hoxumerpusi). OOmias xapakTepucTHKa.
YpaBHeHuUs1, JeKaIIE B OCHOBE METO/I0B.
W3noxute METOAMKY CTaHAapTHU3allud pacTBOpa THOCyidb(ara HaTpus. Ha3oBure nepBUUHBIN
CTaHAaprT.
N3noxure CymHOCTH METoJa HOJOMETPUYECKOro ompeaencHus Mmenu. Hanummre ypaBHeHus
peakuuii. OOBsACHUTE HAINIpaBJIeHUE peakuu Mexxay 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.

OATA, ctpykrypHas hopmyina, IEHTaTHOCTh, 0COOCHHOCTH B3anMoaerictBus J/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 IPUMEHEHUSI OCHOBHBIX ITPUEMOB TUTPOBAHUS JJI ONIPEAEIICHNs] KATHOHOB U aHUOHOB.
N3noxnre METOOUKY KOMIIJIEKCOHOMETPUUECKOTO OIPENEICHUsI KaJIbLIMs U MarHus B pacTBOpe
IIPU UX COBMECTHOM INpUCYTCTBUU. Hanuimure ypaBHeHus peakuuid. Hanumure popmyisl s
pacuera pe3yabTaTOB ONPECIICHNUS.

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

Jlabopamopnas paboma Ne5
N3n0uTe NTPUHLIKN KOMIZIEKCOHOMETPUYECKOTO onpeaesiecHus anmomunus. Hazoure npuunny
HEBO3MOKHOCTHU MIPSIMOTO TUTPOBAHUS AJIFOMUHUSL.
Hanummre hopmyity aist pacyera pe3ysibTaToOB OMPEACTICHIS MacChl ATFOMHUHHS.
OMTA, ctpykrypHas hopmyna, JIEHTaTHOCTb, 0COOeHHOCTH B3aumozeicTeus D/ TA ¢ nonamu
METaJUIOB.
KpuBble koMILIeKCOHOMETpHUECKOTro TUTpoBaHus. OcHOBHBIE (hOpMYIIbl pacyeTa. PakTOpHI,
BJIMSIIOIIME HA BEJIMYMHY CKAuKa HA KPUBOW KOMIJIEKCOHOMETPUYECKOTO TUTPOBAHHS.
MeTannoxpoMHble HHIUKATOPBl. MeXaHu3M UxX JAeHCTBUs, TPeOOBaHUS K MHIUKATOPAM.
[Ipsimoe, oOpaTHOE U 3aMECTUTEILHOE KOMIUIEKCOHOMETpUYeckoe TuTpoBanue. [Ipusenure
MIPUMEpPBI IPUMEHEHHUSI OCHOBHBIX IPUEMOB TUTPOBAHUS ISl ONIPEACIICHUS] KATUOHOB U AaHHOHOB.

Jlabopamopnas paboma N6
N3noxure cymHocTs MeTona Donbrapaa. YKaxuTe yCI0BUs IPUMEHEHUs METO/a, HA30BUTE
ONpeIEsiEMbIE HOHBI.
Mexanusm obpazoBanus ocaakos. [IpaBuna [Tannera-dasuca-I"ana.
N300pa3ute cTpoeHne MUIIEIUIBI M TPaHyIIbl Ha IPUMEPE KaKOro-I1M00 KOHKPETHOTO COSTMHEHMSL.
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.
ITpousBeneHne pacTBOPUMOCTH (KOHCTaHTa PACTBOPUMOCTH). Y CJIOBHOE, pEaJIbHOE U
TEPMOAVMHAMUYECKOE MPOU3BEACHUE PACTBOPUMOCTH. Y CIIOBHS UX IPUMEHEHHUS JUUIS PACUETOB.
B3anMocBs3b MeX 1y STUMHU KOHCTAHTaMHU.
PacTBOpHMOCTh MaJIOpaCTBOPUMBIX COeMHEHUH S. CBsI3b pACTBOPHMOCTH C MPOU3BEICHHEM
PacTBOPUMOCTH.
@akTOpsI, BAUSIOIINE HA PACTBOPUMOCTb MAJIOPACTBOPUMBIX COEIUHEHUM.
Meroas! aprenTroMeTpuu. PUKCUPOBaHNE KOHEYHOW TOYKH TUTPOBAHUA 110 MeToxy Mopa. YcioBus
MIPUMEHEHHUsI UH/INKATOpa, ONIPEEIsIEMbIE BEILIECTBA.
KpuBble ocagurenbHOro TuTpoBanus. OakTopsl, BIMSIONIME HA CKAYOK TUTPOBAHUS.
Beruncnenue pe3ynpTaToB OCaIUTEIBHOIO TUTPOBAHUS.
Omnpenenenne pacueTHBIM ITyTEM BO3MO>KHOCTH BBINIAJEHUS OCAJKa B 3aJJaHHBIX 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.
[TpombIBaHME OCaKOB. Y paBHEHUE IPOMBIBHOH KUAKOCTH. TpeOoBaHUS K POMBIBHBIM
KHUJKOCTSM.

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

Pacuer oO6bema ocaguTerns.

W3noxute METOAMKY IrpaBUMETPUUYECKOTO OIpeiesieHus xene3a. HazoBure Gpopmy ocaxaeHus 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 npoMbIBHOH )KHIKOCTH U OOBACHUTE €€ IPUMEHEHHE Ha TIPAKTHKE.
[Tokaxkute pacueToM BO3MOKHYIO MOTEPIO (hOPMBI OCAXKICHHS (YKAKUTE 3TO BEIIECTBO) B
MPOLIECCE MPOMBIBAHUS MTPOU3BOIBHBIM 00BEMOM TUCTHITUPOBAHHON BOIBI.

OObscHUTE OCHOBHBIE ITpaBHJIa B3BEIIMBAHNS HAa aHAJIUTUYECKUX BECAX.

3ayeTHO-IK3aMeHAIMOHHbIE MAaTepHaJIbl [JIA TPOMEKYTOUHON  aTTecTaluun
(3xk3ameH/3a4eT)

1. Cnucox 6onpocogé 011 n0020mo6KU K IK3AMEHY

1  OxucnuTenbHO-BOCCTAaHOBUTENIbHBIE peakiuu. MeToJ] NOoJdypeakuuid [Uis paccTaHOBKHU
kodpdunnentos B OBP.

2  OKHCIHUTENbHO-BOCCTAaHOBUTENbHBIN MoTeHual. ['anpBannueckuii snemMentT. CTaHgapTHBIN
BOJIOPOJHBIN IEKTPOI.

3 VYpasHenue HepHcrta st conpsbkeHHOM penokc-mapbl. CTaHgapTHBIH U (hOpMasIbHBIN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN IOTEHINAN, CBSI3b MEXAy HUMU. BiusHue pH, nonHon
CHJIBI,  KOHKYPHUPYIOIIUX  peakuuid  KOMIUIeKcooOpa3oBaHUS M 0Opa3oBaHUS
MaJjIOpaCTBOPUMBIX COEAMHEHUI Ha BEIUYHMHY IEKTPOJHOTO TOTEHIHAIIA.

4 KoHcTaHTa paBHOBECHs OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Kakum obpazom mo
BEJIMYMHE CTaHIAPTHBIX WU (pOpMaNbHBIX MOTEHIMANIOB U Ky 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-tutpoBanus. Kpuas penokc-tutpoBaHusi. DakTophl, BIMSIONIME Ha
BEJIMYMHY CKauyKka Ha KpUBOM pelloKC-TUTpoBaHMs. BeiBecTn Gopmyny s pacueTta peaokc-
MOTEHIMANA B TOYKE SKBUBAJIEHTHOCTH ISl PEAKIIUK C ydacTueM U 6e3 yyactust H wim OH

6 CrocoObl GUKCHPOBAHUS KOHIIA TATPOBAHUS B PEIOKC-TUTPOBAHUH, IPUMEDPHI.

7  Penokc-uaukaropel. TpeGoBaHus, HUpeabABIsSEMble K 53TUM HHIUKaTOpaM. VHTepBan
nepexoja OKpPAaCKU PEAOKC-UHAMKATOPOB, pT. VYpaBHEHUsA peakuuil, MNPOTEKAOIIMX B
pacTBope nu(peHnIaMIHA IPU €ro UCIIOIB30BaHUN B KAUEeCTBE PEIOKC-MHIMKATOPA.

8 IlepmanranaToMeTpus; ypaBHEHHS, JIS)KAIIHE B OCHOBE MCIIOJIb30BaHUS ITEpMaHTaHATa KaJIUs
B KadecTBe okuciutens. [IpuroroBnenue, crannapruzanus U xpanenue pacrsopa KMnOa.
[Mpruwebl  M3MEHEHWs1 KOHIEHTparuu pactBopa KMnOs.  [Ipuvenernme Mmetona
nepmaHrasaroMerpuu. Ipumepst.

9 MHomumerpus u HomOMeTpHUs. YpPaBHCHHs pPEAKIMH, JIeKAIIMX B OCHOBE METOJIOB.
[TpuroroBneHue, XpaHeHHE M CTaHAApTH3alMA pabodux pPaCTBOPOB, MCIIOIB3YEMBIX B
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noguMeTpud. IIpuunHBl U3MEHEHHsS KOHILIEHTPAIMM pacTBOpa THOCYNb(aTa HATpUs BO
BpeMeHU. MHaAnKaTop B METOIe HOOMETPHUH, OCOOEHHOCTH €ro puMeHeHus. [Ipumenenune
METOJI0B MOJUMETPUN U HOJOMETPUU, IPUMEPHI.

JuxpomaromeTpus. YpaBHEHUe, Jiexallee B OCHOBe Merojna. llpurorominenue pabouero
pactBopa, nHauKaTopsl. [Ipumenenne metoaa.

KomrmuiekcHoe coeluHeHue U ero CTPOeHUE: KOMIUIEKCOOOpa3oBaTeb, JUTaH], BHEIIHAS U
BHYTPEHHsIS chepa; KOOPIUHALMOHHOE YHCIIO, IEHTATHOCTBIUTaH/1a.

Knaccudukanus KOMIUIEKCHBIX coefuHeHuil. Ha3oBuTe M mpuBeauTE OCHOBHBIC THIIBI
KOMIUIEKCHBIX COEJMHEHUI. XeaT, BHYTPUKOMIUJIEKCHOE COCIMHEHHUE.

KoHcTaHThl yCTOWYMBOCTM UM  HECTOMKOCTH KOMIUIEKCHBIX COEIWHEHHWI: o0Iue;
CTyneH4arble. TepMOAMHAMHYECKHE, pEaJbHbIE, YCIOBHbIE KOHCTAHThl YCTOMYMBOCTU
KOMIUIEKCHBIX coequHeHUN. CBs3b Mexay HUMU. DaKkTophl, BIUSAIOIIME HA YCTONYUBOCTD
KOMIUIEKCHBIX COEIMHEHUM.

[IpuBenuTe mnpuMepsl MCHOJIB30BAHUS KOMIUIEKCHBIX COEIMHEHHMH /JIi MAaCKUPOBaHUS
MEMIAIOIIMX HOHOB B  KAueCTBEHHOM AaHAIM3€ U TUTPUMETPUUYECKOM  METOJE
KOJIMYECTBEHHOTO aHAIM3a.

Kommiekconomerpudeckoe  tutpoBanue.  Komrmuiekconsl.  Dopmyinbl  BaKHEWIINX
KOMILJIEKCOHOB.

OHTA, ee nenratHocts. OcobenHoctu B3ammojenctBus DJTA ¢ MOHaMH METaJUIOB.
[Tpurotosnenue padbouero pactBopa IATA, crangapTuzamus.

BriseuTe GOpMyIy IS pacueTa MOJNBHOH o1 HoHa Y* B yCIOBUAX HPOTOHUPOBAHUS.
BreiBeaute dopmyny nans pacdyera MOJBHOM [OMM MeTaula B YCIOBHSX MPOTEKaHUS
KOHKYPUPYIOILEH PEeaKIMi KOMILJIEKCOOOPa30BaHMUs.

KpuBasi KOMIUIEKCOHOMETPUYECKOIO TUTpoBaHUs. MDakTopbl, BIMSIONIME HA BEJIUYUHY
CKayKa.

DuKcUpoOBaHUE KOHEYHOI TOYKHU KOMILJIEKCOHOMETPUYECKOT O TUTPOBAHUS.
MeTtamioXpoMHbIe HWHIMKATOPbI, TPUMEphl. MeXaHu3M HX JeHCTBUSA, TpPeOOBaHUS K
uHAuKaTopam. MHTepBas nepexoa OKpacku METaNIOXPOMHBIX HHINKATOPOB.

[Tpsimoe, 0OpaTHOE M BBITECHUTEIBbHOE KOMIUIEKCOHOMETpUYEecKoe TUTpoBaHue. [Ipumepsl
IIPUMEHEHHS OCHOBHBIX IIPUEMOB TUTPOBAHUS AJIS ONPEIEIICHUS KaTHOHOB M AHHMOHOB.
Omnpenenenne oo1Iel )KECTKOCTH BOJIbI METOI0M KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMUS.
KakuM 00pa3oM OCyIIECTBISAIOT aHAIU3 CcMecH KaThoHOB? Kak MOXHO IOBBICUTH
CEJIEKTUBHOCTh KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSA?

[TorpemrHOCTH KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHHUS.

[TpousBeneHne pacTBOPUMOCTH. Y CIIOBHOE, PEAIbHOE U TEPMOJINHAMUYECKOE ITPOU3BEICHNE
pacTBopuMocTHU. 1IX B3aMMOCBS3b.

PactBopuMOCTh MasiopacTBOpUMBIX coelUHEHUN. CBA3b pacTBOPUMOCTH C MPOU3BEACHUEM
pPacTBOPUMOCTH.

Bimstnue npuponsr pactBoputens, pH, MOHHOW Cuibl, OJHOMMEHHOTO HOHA, IMpolecca
KOMILJIEKCOOOpa30BaHUsl Ha PACTBOPUMOCTh MaJIOPACTBOPUMOIO COEAMHEHUS.

VYcnosue oOpa3zoBaHus U pacTBOpeHHs ocaakoB. [IpaBuio mpousBeneHns pacTBOPUMOCTH.
PaBHOBecus npu ocakI€HUN HECKOJIBKUX MAJIOPACTBOPUMBIX COETUHEHUM.

OcanutensHoe TuTpoBaHue. KpuBas ocagutenbHOroTHpoBaHUs. DakTOpbl, BIMSIONIME Ha
BEJIMYMHY CKauKa.

TutpoBaHue cMeCH BEIIECTB.

CriocoObl MHAMKAIIMK KOHIIA TUTPOBAHUS B OCAIUTEILHOM TUTPOBAHHH.

be3bIHaKaTOpHBIE METO/IbI OCAJAUTEIBLHOTO TUTPOBAHUS.

OcanurenbHOE TUTPOBaHUE IO MeTOly Mopa.

OcanutenbHOE TUTPOBaHUE 1O MeTony Posbrapa.

OcanutensHoe TUTpOBaHUe Mo MeTony PDasHca. AncopOiroHHbIe MHIUKATOPHL. [IpaBuia
aacopOunu uoHOB.M300pasuTe cXeMaTHYeCKH CTPOEHUE TpaHyidbl W MULEIIB MpU
0CaIUTEIILHOMTUPOBAHUH PACTBOPOB.



35 OO0nacTh NPUMEHEHUS OCAUTEIILHOTO TUTPOBAHUS.

36 OcCHOBHBIE 3TaIbl TPABUMETPHUYECKOTO aHATH3a. TpeboBaHus, IpeIbIBIAEMbIEC K OCAUTEITIO,
ocaxaeMoi (opMe U TpaBUMETPUUYECKOI GopMme.

37 OcHOBHBIE CTaNKM 00pPa30BaHUs OCAIKA.

38 OrHOcUTENbHOE NEpEeCHIIEHNE. YCIOBHS MOMYYCHUS KPUCTAJUIMYECKUX M aMOPQHBIX
OCaJIKOB.

39 Bunel 3arps3HEHUs O0CagKa: COBMECTHOE OCaXIEHHE, TOCIEAYIOlee OCaxJIeHHeE,
coocaxkaeHue (agcopOums, okkmo3us u nzomopdusm). [IpombiBanne ocanka. YpaBHEeHHE,
MO3BOJISIOIIEE PACCUUTATH 00NN 00bEM IMPOMBIBHOMN YKHUIKOCTH.

40 OOmas XxapakTepUCTHKA TPABUMETPUYECKOTO METO/1A.

Tunwi 3a0au:

1. Bblunmcnenue pe3ynbTaToB MO JAHHBIM  PEIOKC-, KOMIUIEKCOHOMETPUYECKOTO WM

0CaJUTEIbHOTOTUTPOBHUS.

Pacuer CKauka Ha KpUBOI penokc- KOMILJIEKCOHOMETPUUYECKOTO WIN

0CaJAUTEIbHOTOTUTPOBHUS.

Pacuer koHCcTaHT paBHOBecHs U onpeneneHue Hampasienus OBP.

PacueT noTeHnumana cucTeMsl 0 JaHHBIM O COCTaBE pacTBOPA.

Pacuer ¢popmanpHOro moTeHIMATA.

PacueT noTeHnnana B TOYKe SKBUBAJIEHTHOCTH.

Pacuer paBHOBECHOI KOHIIEHTpALlMU METAJUIA B PACTBOPE 110 JAHHBIM O COCTAaBE pacTBOpaA.
Pacuer yclOBHON KOHCTaHTBl YCTOMYMBOCTU KOMILJICKCHBIX COEIMHEHUH B YCIOBHAX
IIPOTOHUPOBAHUS U KOHKYPUPYIOILETO0 KOMILIEKCOOOpa30BaHuUs.

9. Pacuer pacTBOPUMOCTH MaJlOPACTBOPUMBIX COEAMHEHMH IO JaHHBIM MPOM3BEIEHUS

PacTBOPUMOCTH.

10. Pacuer kosmnyecTBa OCaguTENS.

11. Pacuer noteps (B T 1 %) onpenensieMoro KOMIOHEHTA ITPU OCAXIEHUU U IPOMbIBaHUU.

12. PacueT MakcHManbHOTO 0ObeéMa MPOMBIBHOM KUAKOCTH.

13. Beruucnenue pe3ysabTaToB IO JaHHBIM IPaBUMETPUIECKOTO aHAIN3a

N
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2. Ilpumepot 6unemos K IK3ameHy

®I'bOY BO «KyOaHckuii rocy1apcTBEHHbI YHUBEPCUTET
Kadenpa ananurndeckoit xummun
Hanpasnenue nmoarorosku 27.03.01 — CranmapTu3amusi 1 METPOIIOTHSI
20__-20  yu.rox
JucnumimHa «AHanUTUYECKask XUMHUSI»

SK3AMEHAITMOHHBINA BUJIET Nel.
1 OcHoBHbIe cTanuu 00pa3oBaHUs OCAIKA.

2 Kpusas penokc-turpoBanusi. @akTopsl, BIMAIONINE HAa BEIWYNHY cKauka. [loTeHnman B
TOYKE DKBUBAJICHTHOCTH.

3 K 100,00 mn pacrBopa NiCl; nmoGaBuimy IUCTWILIMPOBAHHYIO BOAY, aMMHAaYHBIH
Oydepnnrii pactBop u 20,00 mum 0,01085 M pacrBopa DJITA. M36mTox D/TA
orrurpoBasm 0,0129 M MgCl,, na tuTpoBanue m3pacxomoBamu 5,47 mi. Paccumrath
ucxoanyro Kourenrpanuto (/1) pactsopa NiCl

3aBeayronuii kadenpoit
AHAJINTUYECKON XUMUHU



Kpurepumn ouneHuBaHusi pe3yJbTaToB 00y4YeHU s

OneHka Kpurepuu olieHuBaHMs 10 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCITYKHBAET CTY/ICHT, OCBOMBIINHA 3HAHUS, YMEHUS,
Bhicokuii KOMIIETEHIIMM U TeOPETUYECKHI MaTepuai 6e3 poOesIoB; BHIIOIHUBILIUIA
YPOBEHD «5% BCE 3a/aHUs, TNPEAYCMOTPEHHbIE Y4YeOHBIM IUIAHOM Ha BBICOKOM
(oTmuno) KauECTBEHHOM YPOBHE] NPAKTUYECKHE HABbIKH po¢ecCuOHAIBHOIO
NPUMEHEHHUsS OCBOEHHBIX 3HAaHUU copmupoBanbl. CTyIeHT CBOOOIHO
BJIaJIe€T TEOPETUUYECKUMHU OCHOBAMM XMMHYECKOIO aHajlu3a, CocoOeH
CaMOCTOSITENIFHO PELINTh YK3aMEHAIIMOHHYIO 33/1a4y.
OLIEHKY «XOpOIIO» 3aCIyXHMBAET CTYIEHT, NPAKTUYECKU IOJIHOCTBHIO
Cpenuii OCBOMBIINI 3HAHUS, YMEHUS, KOMIIETEHIIMH 1 TEOPETHUECKUI MaTepHall,
YPOBCHD yueOHbIe 3aJlaHusl HE OLIEHEHbl MaKCHUMaJbHBIM YHCIOM O0ajlloB, B
(xopo1o) OCHOBHOM C(OpMHUpPOBAJI TMPaKTHUECKUE HaBBIKA. CTYIEHT XOpPOIIO
BJIaJ€eT TEOPETUYECKMM MaTepualioM, 3HAeT 0a30Bble OCHOBBI
XUMHYECKOTO aHajn3a, CHOCOOEH CIPaBUTHCA C SK3aMEHAIMOHHOU
3ajjaueil Mpu He3HAYUTEIBbHOM MOMOIIM CO CTOPOHBI IPENOAABATES.
OILICHKY «YIIOBJIETBOPUTEIHHO» 3aCIyXHBACT CTYJICHT, YaCTUYHO C
npoberaMyd  OCBOMBIUMIM ~ 3HAaHUS, yMEHMs, KOMIETEHIMH U
[Toporosslii TEOPETUYECKHI MaTepuaj, MHOTrHe Y4eOHble 3amaHus JMOO He
YPOBEHB «3» BBIMOJIHWJI, JUOO OHU OLIGHEHbl YHUCIOM OamioB OJM3KUM K
(ymoBierBopuTe | MHUHHMAaJIbHOMY, HEKOTOPBIC MTPAKTUYECKHE HABBIKM HE C(HOPMUPOBAHBEI.
JILHO) CryneHT 3HaeT 0a30Bble AaHAIUTUYECKHE METOABI, OJHAKO IUIOXO
pa3bupaercss B CHEIU(PUYCCKHMX METOJaX M MEXaHWU3MaxX OCHOBHBIX
peakuuid, ¢ TPyIOM CIpaBISeTCs C 3K3aMEHAllMOHHOHM 3amayeil mpu
CYIIECTBEHHON TOMOIIM CO CTOPOHBI MTPETIOIaBaTellsl.
OLIEHKY «HEYAOBJIETBOPUTEIIbHOY 3aCIy>KUBAET CTYAECHT, HE OCBOUBIINN
Mumvansisgi | SHAE YMEHHS, KOMIETCHIMH 1 TEOPETUYECKUI MaTepual, ydeOHbIe
YPOBEHD 2 3aJ]laHUs HE BBINOJIHWJ, IMPAKTHMYECKHE HABBIKM HE C(OPMUPOBAHBI.
(HeyZoBETBODH CrynmeHT He cHocoOeH pemMTh HK3aMEHAIMOHHYIO 337ady Jaxke C
TeNbHO) MOMOILIBIO  TpErnojaBatTeNis M IJIOXO  BIAJAEeT TEOPETHYECKUM
MaTepuaioM (HaOJIFOAAIOTCS CYIIECTBEHHBIE OIIMOKU TIPH OOCYKIECHUU
OCHOB XMMHMUYECKOT'0 aHAJIN3a).

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS OMOJHUTENBHOE BpEeMs Ul TOATOTOBKH OTBETA HA SK3aMEHE;

— [IpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMUA OCOOEHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJUAOB TpOILEAypa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHs 10 JAUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponietypa orneHMBaHUsI Pe3yIbTaTOB OOYUYEHHs] WHBAIMIOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYNIO) MpeaycMaTpUBaeT MPelOoCTaBlIEHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUSA
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOU popme yBeIHMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:



— B mieuaTHoM opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouxcs.

5. Ilepedennb y4eOHOI JuTEpaTypbl, HHGOPMALHOHHBIX PeCyPCOB U TE€XHOJIOTUH
5.1. YueOnas uteparypa

1. BomoroB, KO. A. BBeneHne B aHATUTHUYECKYIO XHUMHIO : yueOHOe mocobue / 0. A.
3omotoB. — 2-¢ w3a. — M.: JlaGoparopuss 3Hammii, 2020. — 266 c. —
https://e.lanbook.com/book/151516?category=3866

2. OCHOBBI QaHAJTMTUYECKON XUMHHU: MPAKTUIECKOE PYKOBOJCTBO : pykoBoiacTBo / 0. A.
bapbanar, A. B. 'apmamr, O. B. Monoraposa, E. A. OcunoBa — M.: Jlabopartopwus 3nanuii, 2017.
— 465 c. — https://e.lanbook.com/book/97410

3. AHanuTHYeckas XuMus . yaeOHoe mocoowue s By30B / A. U. Amapues, I'. K. Jlynenko,
T. I1. Anekcanapona, A. A. KazakoBa. — 2-¢ uzj., ucnp. u aorn. — M. . U3narenscTBo IOpaiir,
2021. — 107 c. https://urait.ru/bcode/472049

4. BracoBa, E. I'. AHanmuTr4ecKas XUMHs: XAMHYECKHAE METOIbI aHanu3a ; yueOuuk / E. T,
Brnacosa ; nox penakuueit O. M. Ilerpyxuna, JI. b. Ky3neuosoii ; xynoxuuk B. E. lllkepun. —
2-e u3n. — M. : Jlabopatopus 3HaHu#, 2021. — 467 c. — https://e.lanbook.com/book/166725

5.2. llepuoanyeckasi JuTEpaTYpa

1. )KypHan aHanUTHYECKOM XMMHU - POCCHMCKHI Hay4HBIH XypHas, MTyOJUKYIOIIUN
OPUTMHAJIBHBIE CTaTbU TEOPETUYECKOTO M JKCIEPUMEHTAIBHOIO XapaKTepa IO BCEM AaCIEKTaM
aHanuTUYecko xumuH. OcoOblii MHTEpEC MPEACTABIAIOT MaTepuaibl, CoAepkKallue ONUCaHue
HOBBIX TOJXOJOB K aHaIU3y (MHCTpYMEHTaJbHbIE, XUMUYECKHE M OHOJIOTHYECKHE METOJIbI),
HOBBIX JIETEKTOPOB U CEHCOPOB, HOBBIX METO/I0B IIOJITOTOBKU P00 1 00pabOTKU JaHHbIX.

2. AHanmuTHKa M KOHTPOJIb - POCCUMCKUI HayUHBIH *KypHal, MyOIMKYIOIMH MyOIuKyeT
OpUTHHAJIbHBIE HAYYHbIE CTaTbU M 0030pbl TEOPETUYECKOTO, a TAKXKE 3KCIEPUMEHTAIbHOTO
Xapakrepa, Kacarolluecs aHaJIUTUYECKOM XMMHUM M aHAJIUTUYECKOIO KOHTPOJS XUMHUYECKOIO
COCTaBa IPUPOIHON Cpebl, BEIIECTB, MATEPUAIIOB, U3ECIIHMN.

3. 3aBojackas nabopaTtopus. JlmarHocTuka marepuanoB — HMH(GOpPMUpPYET 4MTaTeneidl o
[JIaBHBIX MTapaMeTpax KauecTBa JIIOObIX BEIIECTB U MAaTEpUAIOB — XUMHUYECKOM COCTaBE, CTPOCHUU
U CBOMCTBE.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBpeMeHHbIe NpogeccHOHABLHBIE 0a3bl
JAHHBIX U HH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
J1IeKTPOHHO-0ubMoTeuHbIe cucTtemMbl (IBC):
SBC «HOPAMT» https://urait.ru/
SBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BbC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHbY https://e.lanbook.com
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IIpodeccuonaibHbie 6a3bl JAHHBIX:
1. Web of Science (W0S) http://webofscience.com/
2. Scopus http://www.scopus.com/
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http://www.book.ru/
https://znanium.com/
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3. ScienceDirect www.sciencedirect.com
4. Kypuans! uznarenscrBa Wiley https://onlinelibrary.wiley.com/
5. Hayunas snextponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allalHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
maTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HaumoHnanpHass dieKTpoHHas OuOnMoTeka (AOCTynm K DJIEKTPOHHOW OMONIHMOTEKe
muccepranuii Poccutickoit rocynapcerBennoit oubmmoreku (PI'B) https://rusneb.ru/
8. DOnexrponnas koyueknus 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.htm|
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/

Pecypchbi cBoOOHOIO 1OCTYNA:
AMepuKaHCKas TaTeHTHAs 0a3a JaHHBIX http://www.uspto.gov/patft/
[TonHbIe TEKCTBI KaHAJACKUX AUCCEpTalUi http://www.nlc-bnc.ca/thesescanada/
KubepJlenunxka (http://cyberleninka.ru/);

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

5. Enunas kosnekuus uudpoBbIx 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .
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CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHBbIE PecypPChI

KyoI'y:

1. Cpena MOIyJIBHOTO IMHAMUYECKOT0 00ydeHus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IMyOJINKaUMi 1
KOH(pepeHIMH http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

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

6. MeTtoanueckne ykazaHusi I O0OYYAKOIIUXCH MO OCBOCHHIO JHCHMILIMHBI
(Mmonmy.Jist)

VYcnemHoe u3yuyeHue AUCHMILIMHBI «AHAJIUTHYECKass XUMHsD» TpeOyeT OT CTYJEHTOB
PETYJISIPHOTO TOCELICHUs JIEKIUI, a TakkKe aKTHMBHOM pabOThl Ha NMPAKTUYECKUX 3aHIATHSX,
BBITMIOJTHEHUSI TECTOBBIX IPOBEPOUYHBIX PAOOT, BHINOJHEHHUS W 3aIIMTHI JJAOOPATOpHBIX PadoT,
03HAKOMJIEHHS C OCHOBHOM U JIONIOJIHUTEIBHON PEKOMEHYEMOM JINTEPATYPOH.

[Ipyu MOATrOTOBKE K JIGKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucu MpeAbIIyLIeH JEeKIUM W BOCCTAHOBUTH B MaMITH paHee
W3Y4YEHHBIN MaTepHal;

2) Gerio MpOCMOTPETh MaTepHal MPEACTOSMICH JISKIMH, C LENbI0 JIyYIIer0 YCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSTEIBHO MPOpPadoTaTh OTIENbHBIE (PParMEHTH TEMBbI MPOLLION JICKIHHU, €CIN
3TO HEOOXO0UMO.

IIpu KOHCIEKTUPOBAHUY JIEKLIMOHHOTIO MaTepHalla CTyIEHTaM HY>KHO CTPEMHUTbHCS KPaTKo,
CXEMaTUYHO, IOCJIEJJOBATEIbHO U JIOTUYHO (PUKCHUPOBATH OCHOBHBIE IOJOXEHHS, BBIBOJBI,
000011eHust U (HOPMYITMPOBKH, HE MBITASCh 3alMCaTh BECh MPEINoJaBaeMblii MaTepuan cjIoBO B
CJIOBO.
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IIpu noAroTOBKE K 1a00paTOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHMMATEIbHO HU3Y4YWTh MaTEepHal MPEIACTOSINEH pabOThl W COCTaBHTh IUIAH €¢
BBITIOJIHEHHS,

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IpeICTOsIIen
paboThI (MCTIOIB3YEMBIM PEaKTHBAM U 000PYIOBAHUIO, & TAKKE TEXHUKE pa0OTHI C HUMH);

BoimmonusaTe nabopaTopHylo paboTy HEOOXOAMMO aKKypaTHO M IOCIIEOBaTeIbHO,
OTpa’kasi BCE €€ OCHOBHbBIE JTambl B JabopaTOpHOM KypHane. [lng ychemmHoil 3amuTsl
n1abopaTopHOi paboThl HEOOXOIMMO TIIATENILHO U3YYUTh JIEKIIMOHHBIN U, €CIIH 3TO He00X0IMMO,
JIOTIOJTHUTEIIbHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABUIIBHO 3allOJHHUTH
71ab0paTOpHBIN XKypHaN, CAelaB BCE HEOOXOAMMBbIE pacdeTbl U chOPMYIHUPOBAB BBIBOABI MO
poJIeNIaHHOM paboTe.

[Ipy MOATrOTOBKE K MPAKTUYECKOMY 3aHSATUIO PEKOMEHJTYETCS:

1) 03HAKOMUTHCS C TEMOH U TJIAHOM 3aHSTHS, YTOOBI BBIICHUTD KPYT' BOIIPOCOB, KOTOPHIE
OyIyT 00CYXKIIaThbCs HA 3aHATHU;

2) 1opaboTaTh C KOHCIIEKTOM JICKIIMM TI0 TEME 3aHSITHS, a TaKKE O3HAKOMUTBHCS C
pEeKOMEHIyeMOl JuTepaTypod U (Mpu HEOOXOAMMOCTH) JOTOJHUTENBHBIMU HCTOYHUKAMU
uHPOpPMALIUU B BHJIE TIEPHOAMYECKUX U3AaHui u VIHTepHEeT-pecypcoB.

[Ipu BBINONTHEHNUN MTPAKTUYECKON PabOTHI CTyIEHTaM HEOOXOIMMO OTMEYaTh T€ BOIIPOCHI
U pa3Jelbl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IENBI0 TOCIEAYIONEeH KOHCYIbTAUN Y
npenofaBatens. Kakaplii CTyIeHT MOJMKEH CTPEMHUTHCS aKTHUBHO paboTaTh HA MPAKTHUYECKHUX
3aHATHUSX U YCIEIITHO BBIIOJHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrosTenbHas paboTa Hapsy ¢ ayAUTOPHOM MPEACTaBISET OAHY M3 BaKHEUIINX
dopMm yuebHOro mpomecca. CaMmocTosTenbHas paboTa — 3TO TUIaHUpyeMasi paboTa CTYACHTOB,
BBITMIOJIHSAEMAs 0 33/IaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE IMpEmnojaBaTeis, HO 0e3 ero
HerocpeAcTBeHHoro ydactusi. CaMmocrosiTenbHass paboTa IpenHa3HaueHa HE TOJBKO IS
OBJIAJICHUS TIPECTABICHHON AUCHUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, HaydyHOH, MPO(EeCCHOHAIBLHOW AEATEIIFHOCTH, CIMOCOOHOCTH NPUHHMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh HPAaBUIIbHbIC
pEIIeHus H T.JI.

B ocBoeHuM NUCHUTUIMHBI UHBATUAAMH U JTUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro Marepuasa.

WupuBuayanbHble  KOHCYNBTAllMM 1O TMPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM MW OO0yJaromUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

[To xypcy mpemaycMOTpPEeHO IpPOBEACHUE JIEKIIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCs
OCHOBHOM CHCTEMaTH3UPOBAHHBIM MaTepuan M pazbACHAIOTCS Haubojee CIOXKHbBIE aCIEKThI
M3y4aeMbIX METOJIOB aHam3a. Ha 1abopaTopHBIX 3aHATHSAX CTYICHTHI 3aKPETUISIOT TOTydIeHHBIE
TEOpPETUYECKHE 3HaHWs, OCBAaWMBAIOT CHEUM(UKY U MOPUHLUUN pabOThl AHAIUTHYECKOTO
000pyI0BaHUs, CIIOCOOBI MOMYYCHHS aHAIMTHYECKOTO CHUTHAJIa M Iepexo]ia K KOHIICHTPAIuu
ananmuta. Ilpu moaroroBke k JabopaTopHOH paboTe HEOOXOIUMO BHHUMATENBHO H3YYUTh
TEOPETUYECKHA MaTepuall 10 JaHHOW paboTe, TEXHUKY BBHIMIOJHEHUS JKCIEPUMEHTa,
03HAKOMUTHCSI C UHCTPYKIMSIMU K TPHOOpaM, KOTOPbIE UCTIONIb3YIOTCS MPH BHIMOJIHEHUH PAOOTHI.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl 0OJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas ydeOHas palOoTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTaluM 110 MNPCIMETY SABJIIIOTCA BaXHBIM (i)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6y‘-IaIOHH/IMC$I HHBAJIMJIOM WA JIMOOM C OI'PpaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBbS.



7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne mo JuCuuIinae (MoayJir)

HanmenoBanue crieuaibHBIX
HOMeEILeHU

OCHAIIIEHHOCTD CITELIHAIbHBIX
NOMeEILEHU

IlepedeHp MMLIIEH3MOHHOTO
IPOrpaMMHOT0 00ecredeHust

VYuebOHble ayJUTOPHU ULt
MIPOBEACHUS 3aHATUH JEKIIMOHHOTO
THUIA

Meobernb: yuebHas MeOenb
TexXHUYECKHE CPEICTBA O0YUCHHSL:
9KpaH, IPOEKTOP, KOMIBIOTED

Microsoft Windows;
Microsoft Office

TIpoBeIeHUs TabOpaTOPHBIX PadoT.
JlabopaTopuss TO aHATUTHYICCKOMH
xumuu (ayn. 415C, 441C)

TexHn4eckue cpeacTBa 00yICHHS:

MEPEHOCHOE MYJIbTUMEUIHHOE
o0opyoBaHKe (HOYTOYK,
MIPOEKTOP)

ObopynoBanue:
CTICIHATH3UPOBAHHAS
nabopaTopHass  MeOenb  (CTOJIBI,

CTyNbsl, WIKapbl IS PEaKTHBOB U

00opynoBaHuU, BBITSDKHBIC
mKadpl), CpPEnCcTBa  MOXKAPHOH
0e30MacHOCTH M OKa3aHWs IepBOH
MEIUITHCKOH HOMOILH,
XUMHYECKast nocyna u
obopyoBaHue, BECHI

nabopaTopHbie 3eKTpoHHbIe A&D
EK-410i, Becbl aHamuTHYECKHE - 2

IIT., ODJIEKTPOIUIMTKM — 2 IIT.,
CYWIMJIBHBIN  mIKad, XUMHUYECKHE
pEeaKTHUBBI.

VYuebOHble ayJUTOPHU st | MebGens: yueOHas mebenb Microsoft Windows;
MPOBEICHUSI sansaTuii | TexHuueckue cpencrea ooyuenus: | Microsoft Office
CEMHMHAPCKOTO THIIA, TPYIIOBBIX U | 3KPaH, IPOEKTOP, KOMIBIOTED

WHJIUBHIYAIBHBIX — KOHCYJbTAIHM,

TEKYLIETo KOHTPOJIS u

POMEKXYTOYHOM aTTECTALUH

VueOHbIE AyAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows;

Microsoft Office

YueOHbIe ayIUTOpHUN IS
KypCOBOTO NPOSKTUPOBAHHUS
(BBITIOJTHEHUS KYPCOBBIX paboT)

Kypcogas paboTta He mpenycMOTpeHa yIeOHBIM IJIaHOM.

Jlist

CaMOCTOSTEIILHON

paboThl  0OydaroOUIMXCS

PEAYCMOTPEHBI

ITOMCIICHUA,

YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B AJIEKTPOHHYIO
MH(POPMaAIIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

HaunmeHoBaHue mOMeNeHUN 11
CaMOCTOSTETFHON pabOTHI
o0yJaroImuxcs

OcHaIllEeHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
o0yJaromuxcs

HepequL JIMIOEH3MOHHOI'O
HpOFpaMhHﬂHT)O6GCHCqCHHH

[Homemienue i caMOCTOATENLHON
paboThI 00yJaromuxcs (IUTaIbHBIN
3a HayaHo# 6ubnmorexu)

Meb6enb: yueOHast MeOenb
Kommnext  cnenmanu3upoBaHHON
MeOeJn: KOMITBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKA C IOJKIIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKallMOHHOI
«HTepHeT» W OOCTyNOM B
9NEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpexy
00pa3oBaTeIbHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, oOecreunBaromnee
JOCTYH K  CETH  HHTEpHeT

CEeTH

Microsoft Windows;
Microsoft Office




(mpoBomHOE COCITMHCHHE u
OeCrpoBOHOE  COCOMHCHHE — TI0
texuosorun Wi-Fi)

TTomemieHne oI caMOCTOSATEIHLHOM
paboThI 00yJaroIIIXCs

Meobenb: yauebHas Mebenb
Kommiexr cnenuanun3upoBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C MOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHON
«utepHer» u
3NEKTPOHHYIO

ceTu
JIOCTYIIOM B
nHpopmMannoHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obOopynoBaHue, OOeCIIeYHBAOIIEE
JOCTy K  CeTH  HHTEpHET
(mpoBomHOE COeUHEHNE u
OecrpoBOHOE  COCOMHEHHE MO
texuoaorun Wi-Fi)

Microsoft Windows;
Microsoft Office




