MHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHMSA POCCUMCKOM ®EEPALIMA

®enepanbHOE TOCyJapcTBEHHOE OI0IKeTHOE 00pa3oBaTeIbHOE YUPEKIeHHE
BBICIIIETO 00pa30BaHuUs

«KybaHCKult rocy1apCTBEHHBIN YHUBEPCUTET -

I ,,;.wea pag Go N

q)aKyJIBTeT XHUMHH U BBICOKHUX TEXHOJIOT'HHY Qx% A y”"h,:’ Sos
'Q(‘d m/u,'crmw, A ‘4,3‘/9
& "”'ér i

YTBEPXA
IIpopekTop T
KauecTBy oOpERahAY;
TPOPEKTOP _

« OZ/P» A 2021 r.

PABOYAS ITPOI'PAMMA JUCIHUIIJIMHBI (MOAYJIA)

b1.0.21 AHAJIMTHYECKAS XUMMUA

Hanpasnenue mogroroBku/crenuanbHocTh 27.03.01 CrangapTusanus u
METPOJIOT S

Hanpasnennocts (mpoduiis) / cenuanu3amnms
CrangapTuszanus U cepTUQUKALST

®opma 00yueHus: OuHast

KBanmudukarus 6akanaBp

Kpacnomap 2021




Pabouas nmporpamma aucrumiuabl AHAJIMTUYECKAS XUMUS coctaBiena B
COOTBETCTBHH C (peepaaIbHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
Beiciiero obOpaszoBanus (PI'OC BO) mo wnampamienuto moaroroBkm 27.03.01
Cranpaptuszanus 1 METPOJIOTHS

[IporpaMmy coCTaBWII: /.
A3zapsaH A.A., KaH]l. XMM. HayK ,,L,:/_,b/ -

Pabouas nmporpamma auctumiuasel AHAJIMTUYECKA S XUMUA
YTBEPKJIEHA Ha 3acelaHuy Kadeapbl aHATUTHYECKON XUMUU
npoTtokoi Ne 5 «18» mas 2021r. —

3aBenyromuii kadenpoil ananmutndeckoi xumun  Temeppames 3.A. 22~ -

VYTBepk/IeHa Ha 3aCeJaHNH Y4eOHO-METOIMUECKO KOMUCCHH (PaKyIbTeTa XUMUN
Y BBICOKUX TEXHOJIOTHI

npotokon Ne 7 «24y» mas 2021r. _ -
[Ipencenarens YMK ¢daxynbrera xumuu '

U BBICOKHX TEXHOJIOTUI becnanos A.B. j” o

Penten3eHTHI:

C.A. IlectyHOBa, K.X.H., IOIEHT Kadeapbl HEOPTaHUUECKON U aHATUTUUYECKOU
xumuu KyoI'AY



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

dopMupoBaHUE Y CTYACHTOB NPO(PECCHOHAIBHBIX KOMIIETCHIIMM B COOTBETCTBHHM C
tpeboBanusimu OI'OC BO nmoarorosku 6akanaBpos o HanpasieHuto 27.03.01 «Crangapruzanus
U METPOJOTHUS» JUIsl  OCYIIECTBJICHHS  MPOW3BOJICTBEHHO-TEXHOJIOIMYECKOW, Hay4dHO-
UCCIICIOBATENILCKOM W TENarorudeckod  JesATENbHOCTH; (opMHpOBaHHE Yy CTYICHTOB
KOMILUIEKCHBIX 3HAaHUH TEOPETHUYECKHMX OCHOB, METOJIOJIOTHH M IPAKTUYCCKOTO BBIMOTHEHUS
XUMHUYECKOTO aHAJIN3a U OCYIIECTBICHUS aHATMTUIECKOTO KOHTPOJISL.

1.2 3agauu TMCHUILITHHEI

B cootBerctBum ¢ TpedoBanusmu PI'OC BO mo ¢opMupoBaHHIO KOMIETEHIIUH,
KOTOPBIMH JOJKHBI 00J1a/1aTh CTYACHTHI, Ui OCBOCHUS TUCIUTUTMHBI HEOOXOAUMO PEIIUTh PSIJT
3a[1a4; U3YYUTh TEOPETHUECKHE OCHOBBI aHATMTUYECKON XUMUH, CYIIIHOCTh XUMHUYECKUX METO/I0B
aHam3a (TUTPUMETPHUH U TPaBUMETpHH), CHOPMUPOBATH MOHUMAHHS 3HAUMMOCTH XUMHYECKHX
METOJIOB aHaIM3a JJIsl PEIICHUs Pa3IMYHbIX aHAIUTUYECKUX 3a]]a4 B HAYYHBIX HCCIIETOBAHUSIX,
Ha TPOU3BOJICTBE; OBJIAJETh NMPUEMBI PEIICHUS TEOPETHUUYECKUX M MPAKTUUECKHX 3aJad 110
KOJIMYECTBEHHOMY aHalM3y; U3YYUTh TEXHUKY BBIMOJHEHHS AHAIUTUYECKUX OIepanuii mpu
MOATOTOBKE Y IPOBEICHUH KOJIMUECTBEHHOTO aHAIN3a XUMUYECKUMH METO/IaMH; PA3BUTh YMEHUS
BBITMIOJTHEHHS] HEOOXOIMMBIX pacyeTOB IIPH BHIOOPE YCIOBUI MPOBEACHUS PEAKIINIL B pacTBOpax U
MOJATOTOBKE K aHAW3y, NpPH 00pabOTKe JKCHEPUMEHTAIBHBIX JaHHBIX JJII TPAMOTHOTO
MPEJICTaBICHUSI PE3YJIbTaTOB aHATU3A.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuumninHa «AHaIUTHYECKas XHMHS» OTHOCHTCSA K oOs3arenbHOM dacth bioka 1
"Mucuumnuael (Moxynu)" ydeOHOro ruiaHa. B coorBercTBuM ¢ paboduM y4eOHBIM ILTAHOM
JTUCHUTUTMHA W3y4YaeTcs Ha BTOPOM Kypce O4YHOH (opmbl oOydeHus. Bum mpomexyTodHOi
aTTECTallMU: 3a4€T, SK3aMEH.

N3yyenuro AMCUUIIINHBI «AHAIUTHYECKAs! XUMUS MPEALIECTBYET U3yUEHHE NUCLHUILINH
«Du3nyeckre OCHOBBI U3MEPEHUHN U 3TAIOHBDY, «XUMUsD», «MaTemaTuka», « OCHOBBI aHAJIU3a U
AQHAIUTUYECKOTO KOHTPOJIs». JlaHHASI TUCHUIUIMHA SIBISIETCS MPEAIIECTBYIOUIEH A TUCIUIUINH
«IIpuknagnas sxosorus»; «MeToasl U CpeACcTBa U3MEPEHHH M KOHTpOJs», «OpraHusanus u
TEXHOJIOT S UCTIBITAHUI.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00yJaroNMXCsl CICTYIONMX KOMIIETEHIIUMN

KOJI 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHXKCHUSA Pe3yHbTaTLI o6yquI/m 10 JTUCLMITIJIMHC
KOMIICTCHIINH

K- 20. CriocoGeH NpOBOANTH SKCHEPUMEHTEI 110 331aHHBIM METOJUKaM ¢ 00pabOTKO# 1 aHAIU30M Pe3yIbTaToB,
COCTaBJIAATH ONHCAHUA ITPOBOAUMBIX HCCHeZ[OBaHI/Iﬁ U TOoAroTaBJIMBATh JaHHBIC [JI1 COCTABJICHHUA HAYYHBIX
0030poB u IyOnuKanui

UIIK-1.1. OcymiecTBisier CTaHJApPTHBIC | 3HACT IPUHLMIBL BBINOJHEHUS XMMHUUYECKOIO aHAJIN3a;
9KCIIEPUMEHTHl MO MpeAaraeéMbiM METOJMKAM, | TPaBUMETPUYECKUE U TUTPUMETPHUYECKHE METO/Ibl aHaJIN3a;
HaTpaBJIeHHBIE 00pabOTKy 1 aHAIH3 Pe3yJIbTaTOB | MPUEMBI 00paboTku u aHanmm3a pe3ynbTaToB

TUTPUMETPUYECKOTO U I'PABUMETPHUUECKOTO aHaIN3a.

yMEEeT IM0JIb30BaThCsI MEPHOM MOCYAOW, aHaTUTUYECKUMU
BecaMHu; TOTOBUTb M  CTaHIApTU30BaTh  PAaCTBOPHI
AQHAJIUTUYECKHUX PEAreHTOB;

MIPOBOJUTH KOJIMYECTBEHHBIN aHAIN3 BEIIECTB XUMUUECKUMU
METOJaMH; pEeIIaTh 3aJa4yd Ha BBIYMCICEHHE DPE3YJIbTaTOB
TUTPUMETPUYECKOTO W TI'PABUMETPUYECKOIO  aHAJU3a;
00padaTeIBaTh Pe3yJIbTaThl KOJMYSCTBECHHOTO aHAJIN3A.
BJIQZICET TEXHUKOMN BBINOJHEHHUSI OCHOBHBIX aHATUTHYECKUX
omnepauyii Npu  KOJUYECTBEHHOM aHaju3€ BELIECTBa,




KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* JOCTHKCHUSA

P€3yﬂbTaTI)I O6y‘{eHI/IH 110 JTUCLHUITITIMHE

Pa3IUYHOM MPUPOJIBI

KOMITETEHIMU
TpPUEMaMH BEIYHCICHUS PE3YIIbTATOB TATPUMETPHUIECKOTO U
TPaBUMETPUYECKOTO aHAlM3a W WX MaTeMaTHYecKOH
00paboTKH

WIIK-1.2. Beibupaer ONTUMAJIbHBIE | 3HAET OCHOBHBIE METObl AHATUTHYECKOW XUMHHU; MPHEMBI

nabopaTopHbIe METO/IBI MOy YEHHSI U | 00paboOTKM M aHajau3a Pe3yJIbTATOB THTPUMETPHUIECKOTO W

HCCIIeIOBAHUS XHUMHUYECKHX COEIMHEHUH | TPaBUMETPUUYECKOTO aHAIN3a

YMEET UCIOJb30BaTh Pa3IMYHbIE IIOAXObI, IPUMEHICMbIE B
XUMUM AJIA LieJIeH HayYHBIX UCCIIEI0BaHUI; CAMOCTOSATEIBHO
paborarb ¢ yueOHOW W CHpPAaBOYHOW JIMUTEPaTypoil IO
AHAIUTUYECKOU XUMUHU.

BJIaacCT OCHOBaMH MCTOOO0JIOTHUHN HUCCIICO0BaHUA
XUMHUYCCKUX COCI[PIHCHPIFI Ppa3JIUYHBIX KJIACCOB

PesynbraTel 00yueHHMs MO JUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBJIECHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSATEIBHOM pabOThI 00YYaIOLINXCS B COOTBETCTBHH C YTBEPKIACHHBIM

y4eOHBIM TIITAHOM.

Nuaukaropel  TOCTHKEHUS

KOMIIETEHIIUN

CUMTAlOTCA  CHOPMHUPOBAHHBIMU  IIPU

AOCTUIKCHUU COOTBECTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH${.

2. CTpyKTYypa M coepkaHHue TUCHUIINHBI

2.1 Pacnpenesienne TPyA0€MKOCTH JTUCHMILIMHBI 10 BUAAM padoT

OOm1ast TPyA0EMKOCTh JAUCIUILIAHBI cocTaBisieT 4 3aderHbie eauuuilpl (144 gaca), ux
acmpe/esieHre o BUiaM paboT MPeICTaBICHO B TabIuIe

Bunsr padot Bcero ®dopma o0ydeHus
4acoB OYHast
4
ceMecTp
(Jacer)

KonTakTHas paboTa, B TOM 4HcJIE:
AyIuTOpHBIE 3aHATHS (BCEro): 72 72
3aHATHS JEKIMOHHOTO TUIIA 36 36
1a00paTOPHBIC 3aHATHUS 36 36
NpPaKTHYECKUE 3aHATHS
CEMHHAPCKHE 3aHSITHS
HNuas koHTaKTHas padoTa:
Kontpons camocrosrensHoi padotsl (KCP) 4 4
[Ipomexxyrounas arrecrarus (MKP) 0.5 0.5
CamocTosiTeTbHasi padoTa, B TOM YHCJIE: 40.8 40.8
OdopmiieHre 1a00pPaTOPHBIX padoT 8 8
CaMoCTOsITeNIbHOE M3y4YEeHHE TEOPETHIECKOro MaTepuaa 6 6
CaMocTosITeNIbHOE pelieHHe 33124 6 6
[ToaroToBKa K TEKYIIEMY KOHTPOIIO 20.8 20.8
Kontpous:
[ToaroToBka K 3K3aMeHy 26.7 26.7
Oomast Tpy10eMKOCTh qac. 144 144

B TOM YHCJIe KOHTAKTHasl 76.5 76.5

padora

3a4. ef 4 4

2.2 Copepxanne TUCUMIIIIMHBI

Pacrnipenenenne BuoB yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.
Pasgensr (TeMBbl) AMCHUIUIMHBIL, u3ydaemble B 3 cemectpe (2 kypce) (ounas dopma

o0OydeHus)




KonnuecTtBo yacos
AvynuropHas Breayut
No HammenoBanwne paznenos (Tem) yarop opHas
Bcero pabota
paboTa
JI 113 JIP CPC
1 OKHCIUTENLHO-BOCCTAHOBUTENILHOE paBHOBecHe. Penokc- 308 | 10 ) 10 108
TUTPOBaHHE
2 Peaknnm kommurekcoobpa3oBanus. KomrmekcoHoMeTpraeckoe 30 10 ) 10 10
TUTPOBaHHE
3. Peaxmum ocaxxnenus. OcaiuTenbHOS THTPOBHUE 26 8 - 8 10
4, I'paBEMeTpHYeCHii METOJ aHATN3a 26 8 - 8 10
HUTOI'O no pazodenam oucyuniumul 36 36 40.8
KoHTpoas camocTosrensHoM padoTsl (KCP) 4 - - -
IIpomexxyTounas arrectanus (MKP) 0.5 - - -
IToaroToBKa K TEKyIeMy KOHTPOJIIO 26.7 - - -
OO6mas TpyJ0eMKOCTh 1O JUCIMILTHHE 144 - - -
[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie

3aHATHA, CPC - camocrosTenpHas pa60Ta CTYACHTa

2.3 Conep:xanue pa3aesoB (TeM) THCHUTITHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

HaumenoBanue pazgena
(Temer)

Coneprkanue pasjena (TeMbl)

dopMa TeKy1Lero
KOHTPOJIS

1.|OkucnuTensHo-
BOCCTaHOBUTEJIHHOE
paBHOBecue. Penokc-
TUTPOBAHUE

OKHUCIIUTENTFHO-BOCCTAHOBUTEIIBHbIE PEAKIIUH.
OnexTpoaHbIl noTeHuuan. YpasHenue HepHera.
CrannmapTHBIH 1 QopMaNbHBINA TOTeHIHANEL. CBA3b
KOHCTaHTBI PABHOBECHUS CO CTaHAAPTHBIMU
noTreHnyanaMy. Hampasnenue peaknuu OKUCIEHHs U
BoCcCTaHOBIEHHA. DaKTOpEL, BIUAIONINE HA
HAIpaBJICHUE OKUCIIUTENLHO-BOCCTAHOBUTEIBHBIX
peaxiuii. OCHOBHBIE HEOPTAaHUYECKUE U OPTaHUIECKUe
OKHCIIHTEIN U BOCCTAHOBHUTEIH, IPUMEHIEMBIC B
aHanu3e. MeTo1bl OKUCINTEIFHO-BOCCTAHOBUTEIILHOTO
tuTpoBaHus. Penokc-unnukaropsl. [loctpoenue
KPHUBBIX PEJOKC-TUTPOBaHUs. PaKTOPHI, BIUSIIOMINE HA
xapakTep KpuBoil TutpoBanusa. CrocoOsl
(UKCHpOBaHMS KOHIA peIOKC-TUTpOBaHus. Penokce-
MHAWKATOPBI, X UHTEPBaN Iepexoa okpacku, pT.
Ilepmanranatomerpus. MogoMeTpus 1 HOTUMETPHSL.
Bbuxpomaromerpus. IlepBudHbIe U BTOPUYHBIE
CTaHIAPTHI

VYerHbll onpoc,
peHTHHrOBast
KOHTpOJIbHas paboTa
Nel

2.|Peakmun
KOMIUIEKCOOOpa30BaHusI.
KommexkconomeTpuyeckoe
TUTPOBAHUE

THunbI KOMIUIEKCHBIX COEIUHEHNH, HCIIOIb3YEMBIX B
aHaIMTHYeCKOH Xxumun. Knaccuduxaiysi KOMIUIEKCHBIX
coenuHenuid. CTyrneHuaToe KOMILIEKCO00pa3oBaHue.
KoHcTaHTBI ycTOWYMBOCTH (CTyneHUYaThbie 1 001Iue),
GbyHKIMs 00pa3oBaHus (CpeaHee JIMraHHOE YHCIIO),
(bYHKIMS 32aKOMIUIEKCOBAaHHOCTH, CTENIeHb 00pa30BaHusl
KomIutekca. @akTophl, BIUSIOMNE Ha
KOoMIUIeKcooOpa3oBaHue. Xemarsl,
BHYTPHKOMIUIEKCHBIE COeAMHEHUs. Baxuelmue
OpPraHUYECKUE PEareHThl, IPUMEHSIEMBIE B aHAIIU3E.
Heoprannueckue 1 opraHuuecKue TUTPAHTHI B
KoMmIekcoMmerpuu. Mcnonbp3oBanue
aAMHMHONOJINKAapOOHOBBIX KUCIIOT B
komuiekconomerpun. D/ TA. ITocTpoerne KpuBBIX
TUTPOBaHUSA. MeTauI0XpOMHBIE HHANKATOPHI U
TpeOoBaHUs, MPEAbIBIIIEMbIe K HUM. BaxkHelme
YHHUBEPCAJIbHBIE U CIEHN(HUIESCKHE METATIOXPOMHBIE

VYceTHbli onpoc,
peUTHHrOBas
KOHTpOJIbHasi paboTta
Ne2




WHAWKATOPHI. Croco0bl KOMIIJICKCOHOMETPHUIECCKOT'O
TUTPOBAHUA. CeneKTUBHOCTh TUTPOBAHUA U CIIOCOOBI ee
TIOBBINICHMU.

.|Peakumu ocakaCHHMS.

OcaaureabHoe
TUTPOBHHUE

Cxema obpazoBaHus ocajka. IIpoussenenue
pactBopuMocTU. DaKTOPHI, BIUSIONIUE HA
pacTBOpPUMOCTh 0caaKoB. [locTpoeHue KpUBBIX
0Ca/INTEIBHOrO TUTpOBaHMs. CriocoObl OOHAPYKEHHS
KOHEYHOU TOYKU TUTPOBaHUs; MeToapl Mopa,
Qoprapaa, @asHca, 6e3IHANKATOPHBIE METOIBL.
ITorpemnocTtu TutpoBanus. [IpuMeprl MpakTHUECKOTO
IIPUMEHCHUS.

YcerHbll onpoc,
CaMOCTOSATeNIbHAs
pabota

.|I'paBuMeTprYeCHil METOX

aHajn3a

Kpucrammmaeckne u aMopQHBIE 0Cankd. 3aBUCUMOCTh
CTPYKTYPBI OcaJika OT €r0 HHIMBUIYAIbHBIX CBOMCTB U
YCIIOBHI OCaXIeHUs 3aBUCUMOCTB (POPMBI OCa/IKa OT
CKOPOCTH 00pa30BaHusl IEPBUYHBIX YACTHI UX POCTA.
Crapenue ocaaka. [IpudauHbl 3arps3HeHHs Ocauka.
CyuiHoCTh rpaBUMETPUUYECKOT0 aHanu3a. [IpsiMble u
KOCBEHHBIE METOJIbI ONpeiesicHus1. Baxueiimme
ocaauteny. [1orpemHocT B rpaBUMETPUYECKOM
aHanmuse. TpeOoBaHUs K OCaKAaeMO U
rpaBuMeTprueckoil hopmam. Mi3MeHeHus cocTaBa
ocaJKa IpH BBICYIIMBAaHUY U NPOKAIUBaHUU. [IprMepsl
MPaKTHYECKOTO NMPUMEHEHHUSL.

VYceTHbI onpoc,
peNTHHrOBast
KOHTPOJbHAS paboTa
Ne3

2.3.2 3aHATHA CEMHUHAPCKOr0 TUNA (IPAKTHYECKHEe / CEeMUHAPCKHE 3aHATHSA/
JabopaTtopHbie padoThl)

Ne

(Temsr)

HaumenoBanue pasgena

Temaruka 3aHsTHI/PabOp

dopMa TeKy1ero
KOHTPOJIA

OKHUCITUTENIBHO-
BOCCTAHOBUTEIIFHOE
paBHOBecue. Penokc-
TUTPOBaHUE

pacTBOpa IepMaHraHara Kajus.
IIepmaHraHaTOMETpUYECKOE ONPEACICHUE
Kenesa.

[IpuroToBneHue U CTaHIAPTU3AIMS PabOYEro
pacTBopa THOCYIb(aTa HATPHUS.
Honomerpuueckoe OnpeneeHue Meau.
Pacuer QJICKTPOAHBIX IMMOTCHIIUAJIOB.
Omnpenenenne HanpasieHus npotekanus OBP.
PacueT kpuBbIX peAOKC-TUTPOBAHUSI.

PacueT pe3ynbTaTtoB peJOKC-TUTPOBAHHUS.

IpuroroBiieHue u cTaHaapTu3anus pabouero  (Pemenue 3anay, JIP 1-4

Peakinu

TUTPOBAHUC

KOMILIIEKCOOOpa30BaHus.
KoMIIeKCOHOMETPIIECKOE  |coBMECTHOM MPUCYTCTBUHU.

KaJbL[Usl U MAarHusi B pacTBOPE IIPU UX

OmnpeneneHne KECTKOCTH BOJBI.
OmnpeneneHne amoOMUHIS 00paTHBIM
TUTPOBAHHUEM.

Pacuet KpuBBIX KOMIUIEKCOHOMETPHYECKOTO
TUTPOBAHUS.

Pacuer pesynbraTroB
KOMIICKCOHOMETPUYECKOTO TUTPOBAHHSI.

KomnnexkcoHoMmeTpudeckoe onpeseneHue Pemenne 3anay, JIP 5-7

Peakiun ocaxxieHus.
OcaauTenasHoe
TUTPOBaHUE

(bUKCUPOBAHUS KOHEYHOH TOYKU THTPOBAHHUSL.
Onpenenenue xJI0puaoB MeTogoM Mopa B
MUIIEBOM MPOJYKTE.

Pacuer KpHUBBIX OCaIUTEIEHOTO TUTPOBAHUS.
Pacuet pe3ynbTaTroB ocaguTeIbHOTO
TUTPOBAHUS

Mertonbt Mopa, @onbrapaa u @asHca 11t Pemenne 3amaq, JIP 8,9

I'paBumMeTpuyecuit
METOJ] aHaJIKu3a

BECax.

I'paBuMeTpHuueCKOE ONpeaeNeHHe Keesa.
Pacuer pe3ynbTaToB rpaBUMETPUUECKOTO
aHauusa.

[IpaBuna B3BemIMBaHMS Ha AHATUTUYECKUX Pemenne 3agau, JIP 10




| | |Pacqu MOTEPh 32 CUET PACTBOPUMOCTHU OCA[KA.

3ammra naboparopHoii pabotsl (JIP)

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IPOeKTOB)
KypcoBas pabora He npexycMoTpeHa yu4eOHBIM MIIaHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl AJIA CAMOCTOSATEILHOH padoThI
00y4yauuXxcs Mo JUCHUILINHE (MOIYJII0)

[epeuenp y4eOHO-METOAUUECKOTO 0OECTICUEH S AUCIIUTUTUHBI [0
Ne Bug CPC BEITIOJTHEHUIO CAMOCTOATEIEHON PabOTHI

1 | Odopmienne mabopaTOpHBIX |AHaTHTHYECKAs XUMHUSA : yaeOHoe mocooue / [I. A. Uynpsiauna, JI. Y. Tuns;
pabot MunncrepcTBo obOpasoBanus u Hayku Poc. ®emepannm, KyOGanckwii
TOCyIapCTBEHHBIN yHUBepcHTeT. - KpacHomap: KybaHckwii rocymapCTBCHHBIH
yausepcuret, 2018. - 107 c.: w1 - ABT. ykazaHsl Ha o0OopoTe THUT. 1. -
Bubnuorp.: c. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:
HENOCPEACTBCHHBIN.

2 | CamocrosTeapHOE U3yUeHHE |AHamuTH4ecKast Xumus : yuebHoe nocodue / JI. A. Uynpeiauna, JI. U. TIuis;
TEOPETHYECCKOr0 MaTepuana |MUHUCTEPCTBO oOOpa3oBanus W Hayku Poc. Deneparmu, KyOauckuit
rocylapCTBEHHbIN yHUBepcuTeT. - KpacHomap: Ky6aHckuii rocy1apCcTBEHHBIN
yuuBepcuret, 2018. - 107 c.: mn. - ABT. ykazaHel Ha 00OpOTE€ THT. JI. -
Bubmumorp.: c¢. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcrt:

HETIOCPEICTBEHHBIH.
3 | CamocrosTenpHOE pemeHne |AHanuTHIeckas Xumus : yaeonoe nocodue / 1. A. Uynperauna, JI. Y. Tws,
3a1a4y MunncrepcTBo oOpasoBanuss u Haykun Poc. ®Pemepannu, KyOGanckwii

TOCyIapCTBEHHBIN yHUBepcHTET. - KpacHomap: KybaHckwii rocymapCTBCHHBIH
yauBepcuret, 2018. - 107 c.: w1 - ABT. ykazaHsl Ha o0OopoTe THUT. 1. -
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HENOCPEACTBEHHBIN.
4 IloaroroBka k TekymeMmy |Meroaudeckue peKOMEHIALUU K OpraHUu3aluu ay IMTOPHOM U BHEAY IUTOPHOM
KOHTPOJIIO (camocToOsITENBHOI) PaboOThI CTYJIEHTOB: MeToYeckue ykazanus / coct. T.I1.

Cropoxenko, T.b. IlounmHok, A.B. becmanos, H.B. Jlo3a. — Kpacuonap:
Ky6anckuii roc. yH-T, 2018. - 89 c.

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 0OydYaroIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBaHHBIX K OTPAHUYCHUSM HX 370POBbS M BOCIPUATHS HH)OPMAITHIH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEeKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.




3. OOpasoBaTesbHbI€ TEXHOJIOI'MH, NPHMEHSEMbIe NPH OCBOCHHU JUCHHUIIHHBI
(Mmomyuis)

B xozme wu3ydYeHHMA [UCUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHUE  CIEIYIOLIMX
00pa3oBaTeNbHBIX TEXHOJIOTUH: ayJUTOpHAas pabdoTa B BHJE TPAJAWIMOHHBIX (POpM: JEeKIMH U
1abopaTopHOil paboThI; caMocTOsITENbHAS PA0OTa CTYAECHTOB, I'PYNIIOBBIE IUCKYCCUU.

KoMneTeHTHOCTHBIN IOAXOA B paMKax IpEernojaBaHUs IUCLUILIMHBI peaau3yercs B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TMPOEKTHBIX METOIUK,
MO3TOBOTO INTypMa, pa30opa KOHKPETHBIX CHUTyalldil, aHaiM3a IMeJarornyeckux 3ajad,
[eIarOrMYEeCKOro HKCIEPUMEHTA, MHBIX (OpM) B COUETAHHWU C BHEAyAUTOpHOM paboroil. B
paMKax M3y4eHHs Kypca MPeIyCMOTPEHO MOCEIIEHHE YKOJOTHUECKUX J1a0opaTopuil 1 HayYHBIX
LIEHTPOB.

WudopmanvoHHble  TEXHOJOTHH,
UCMOJb30BaHUE  HMH(OPMAILIMOHHBIX
TEJICKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTebHbIE TEXHOJIOIMH, IPUMEHSIEMbIE IPH U3YUEHUU AUCLHUILUINHBI
— I JIAL C OrPAaHMYEHHBIMHM BO3MOXKHOCTSMM 3J0pPOBbS IPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTAllMi C NCIIOJIb30BAHUEM IEKTPOHHOMU IIOYTHI.

MPUMEHSEMbIE TPU  HU3YYCHUH  JIUCUMIUIAHBIL
pECypcoB,  JIOCTYHNHBIX B  HH(OPMAIMOHHO-

4, OueHouyHble cpeacTBa
NMPOMEKYTOUHOI aTTeCTANNHU

AJAsl  TeKyllero KOHTPOJIsI yCIeBaeMOCTH M

OneHouyHble CpeAcTBa IpeIHAa3HAYEHbl JJIsi KOHTPOJS U OLEHKH 0Opa3oBaTeIbHBIX
JOCTHKEHUI 00YYaroIIUXCs, OCBOMBIIUX MPOrpaMMy y4eOHOW AMCHUUIUIMHBI « AHATUTHYECKAs
XUMUSD).

OneHoYHBIE CpeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl sl TPOBEACHHS TEKYIIero
KOHTPOJIsl B hopMe 3aJaHUH TSI CAMOCTOSITEIILHOTO PEILICHHSI, 33/1a4 JJIsl PEIICHHS B ay IUTOPHH,
KOHTPOJIbHBIX Pa0OT, KOHTPOJBHBIX BOMPOCOB K JIAOOPATOpPHBIM paboTam, U MPOMeEKYTOYHOM
arrecTauMu B (hopMe BOIIPOCOB U 33/1a4 K IK3AMEHY .

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAIMI

Kox n HanmeHoBaHME HammeHOBaHME OIEHOYHOTO CPENICTBA
Ne PesynbraTel 00y4ueHus
HHAWKATOpa . [IpomexxyTounas
T1/TI (B cootBeTcTBUH C 1I. 1.4) Texkylmuil KOHTPOJIb

(B cootBeTcTBHH C 1I. 1.4) aTTeCcTalus
3HAET MPUHIUTIBI KonTtponsHas pabora, Bonpoc Ha
BBITIOJTHEHUS] XUMHYECKOTO | 3aauu JUIsl PeIICHAS B JK3aMeHe
aHau3a; ayIUTOPUH;
TPaBUMETPUYECKHE U 3anaHus s
TUTPUMETPUUECKHE CaMOCTOSITENIFHOTO PEeIICHHUs
METOMBI aHAIN3a; TIPUEMBI
00paboTku 1 aHanmu3a

NIIK-1.1. OcymecTBiseT | pe3yibTaToB

CTaHJapTHHIE TUTPUMETPHUECKOTO U

9KCIIEPUMEHTHI TI0 TPaBUMETPHUUECKOTO

1 | MpezuiaraeMevM aHam3a

METOJIUKaM, yMeeT M0JIb30BaThCA JlaboparopHas paboTa; DK3aMeHaIOHHAS

HaIpaBJICHHBIC MEpPHOH MoCcy 10, 3aaun s peieHus B 3amava

00paboTKy 1 aHaIN3 AQHAJUTHYCCKUMH BECAMU; | ayJAHTOPHH;

pe3yIbTaToOB TOTOBHTH U 3ananust s
CTaHIapTU30BAaTh CaMOCTOSITEJILHOTO PEeLICHUs
PacTBOPHI aHATUTHYECKUX
peareHros;
TIPOBOIUTH
KOJIMYECTBEHHBIIN aHAIN3
BEIECTB XUMUIECKUMHU
METOJIAMH; PEIIATh 3a1a4H




Ha BBIYHCIICHHE
pe3yJbTaToB
TUTPUMETPHYECKOTO U
IPaBUMETPHYECKOTO
aHanu3a; oopabaTeIBaTh
Ppe3yIbTaThl
KOJIMYECTBEHHOT'O
aHAJIN3a.

BJIAZICET TEXHUKOU KonTtponsHas pabora, Bormpoc Ha
BEITIOJTHEHUSI OCHOBHBIX JlaboparopHas paboTa JK3aMeHe
AQHAINTUYECKUX ONepalui
IIPU KOJIMYECTBEHHOM
aHaJIN3€ BEIIECTBA;
MIpUeMaMH BBIYHCIICHHS

pe3ynbTaToB
TUTPUMETPHIECKOTO U
IPaBUMETPHYECKOTO
aHaNM3a M UX
MaTeMaTH4ecKoi
00paboTKH
3HAeT OCHOBHBIE METO/IBI KonrponbHas pabora; Bompoc Ha
AQHAITUTHYECKON XHMUH; 3agaum IS peIIeHus B 9K3aMEHE
TIpUEMBI 00PadOTKH H ayIUTOpUH;
aHaNIM3a pe3yIbTaToB 3agaHus s
TUTPUMETPHIECKOTO 1 CaMOCTOSATEIHHOTO PEIICHHS
IPaBUMETPHYECKOTO
aHaIM3a
WUIIK-1.2. Beibupaer yMeeT HCIIOIb30BaTh KonrponbHas pabora; OK3aMeHaIoOHHas
ONTHMAaJIbHBIC Ppas3yIuyuHbIe MOJXOIbI, 3anauu A7 perieHus B 3ajaya
nabopaTOpHbIE METOABI MIPUMEHSIEMbIE B XUMUHU ayJMTOPHH;
MOJTyYSHHUS U JUISL LIeieil HayqHBIX 3agaHus s
UCCIE0BaHUA HCCIIEJOBaHUH,; CaMOCTOSITENIFHOTO PEeIICHUs
XMUMHYECKHX COCIMHEHNI | caMOCTOSTENFHO paboTaTh
Pa3IMYHON NPUPOABI ¢ y4eOHOH 1 CripaBOYHON

JIMTEPATYPOH MO
AQHATNTHYECKOH XUMHHU.

BJaJIeeT OCHOBAMU KonTtponsHas pabora, Bormpoc Ha
METOJIOJIOTHH JlaboparopHas paboTa 3K3aMcHE,
HCCIIeTOBAHUS DK3aMeHalMOHHAas
XUMHYECKHUX COEIUHESHUUN 3a7a4ya

pAas3IUYHBIX KJIACCOB

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MM HHbIE MaTepPUAJIbl, HeO0OX0AMMBbIe IJIl OLleHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XapaAKTePHU3YIOLIUX ITANbI
(¢opmMupoBaHus KOMIIETeHIIHI1 B polecce OCBOEHUsI 00pa30BaTeIbHON MPOrpPaMMbl

Konumponsnan paboma 1
Bapuanm 1

HaBecky texumueckoit comu  KCIO3  wmaccoit 0,5305 r pacrBopumu B 500,0 m
nuctuumpoBanHoi Boabl. K 50,00 M momyuennoro pactsopa mpubdasuiau 20,00 vt 0,1500
M pactBopa FeSOs (ClO3 BoccranaBmuBaercs no CI). Ha TurpoBanme wu30ObITKa
FeSO4mnonuto 5,00 ma 0,1089 v pactBopa KMnOs4. Paccumraiite mMaccoByto nonto (%)
xJiopaTa Kajus B oopasie. HanucaTs ypaBHEHHUS! COOTBETCTBYIOIIMX PEAKIHA.
Knaccugukaius HHIMKaTOPOB, HCIOIB3yEMBIX B peIOKC-TUTpoBaHuHU. [IpuBeuTe npruMepsl.
Kakne nHAMKATOPHI TPEAIOYTUTENFHEE HCITOJIB30BaTh B PEOKC-TUTPOBAHHUH: C ITUPOKUM
WIN Y3KUM HHTEPBAJIOM Iepexo/a okpacku? OTBET apryMeHTHpYHTE.




3. K 100 mm 0,05 M H2SO3 mpubasneno 90 mim 0,02 M KMnO4 npu pH=2. Paccuurats
moteHmuan cucremsl. E. =0,17B; E, ., =151B.
o, F

Mn%

4. Or xakux (aKTOpPOB 3aBUCHT BEIMYMHA CKayka Ha KPHBOW penokc-TUuTpoBaHus? OTBer
nosicHuTe. B KakoM M3 yKa3aHHBIX HIDKE CIyyaeB BEJMYMHA CKauyKa HAa KPUBOH pPEIOKC-
tuTpoBanus pactBopa FeSO4 pactBopom KMnO4 6yner 601pmum 1 noyemy:

a) 6e3 ¢ochaT-uOHOB WM B MPUCYTCTBUHU (HochaT-noHOB;
6) npu pH, paBaom 0,5, niau pH, pasaom 2,0?

Konmponvnasa paboma 2
Bapuanm 1

1. K 100,00 mn pacrBopa NiCl, n06aBuny AUCTHIUIMPOBAHHYIO BOJY, aMMHAYHBIN
Oydepusiii pactBop u 20,00 mm 0,01085 M pactBopa D/ATA. M36wTox D/TA
orrutpoBanu 0,0129 M MgCly, Ha tuTpoBanue uspacxomoBanu 5,47 mi. Paccumrarh
UCXO/IHYI0 KoHIeHTparwto (r/11) pactBopa NiCly.

2. KommiiekcHoe coenuHeHHe, €ro cocraB. YTO Takoe KOOPIMHAIMOHHOE YHCIIO,
JIeHTaTHOCThUranaa? Yemy paBHO KOOPAUHAIIMOHHOE YHCIIO U JEHTAHTHOCTBJIUTAH/IA B
koopauHaioHHbix coeauHenusx  Ko[Hgls] u  Cd(CN)4Clo  [daiite omnpexnenenue
CIEIYIOIIMM TOHSITHSIM: XEJIaTHOE COEIMHEHUE, BHYTPUKOMILUIEKCHOE COEIWHEHUE.
[TpuBeaure npuMepsl. YKaXuTe (HAaKTOPHI, BIUSIOMNE HA YCTOWYHMBOCTh KOMILJICKCHBIX
COEIMHEHUI.

3. Tlepeuncnure dbaxTopsl, BIIHSIOIINE Ha BEJINYNHY CKadKa KpUBOU
KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHusl. M300pa3ute Ha OJTHOM PUCYHKE:

a) kpuBble TuTpoBanus 0,1000 M pactBopa Zn(NOz3), 0,1000 M pactBopom D/ITA B
ammuadHoM Oydepaom pactope ripu pH 8,00 u 10,00;

6) kpuBble TuTpoBanus 0,1000 M pactsopa Fe?* u 0,1000 M pacteopa Hg?* pactBopom
S/ATA npu ogunakoBoM 3HaueHun pH. OTBeT oO6ocHYyiiTe.

Konumponvnasa paboma 3
Bapuanm 1

1. Tlpoussenenue pactBopuMocTH (Ks). YcioBHoe, peanbHOE M TEPMOAMHAMHUYECKOE
NPOM3BECHNE PAcTBOPUMOCTH. MX B3auMOCBs3b. PacTBOpMMOCTH ManopacTBOPHUMOTO
coenuHeHus. PactBopuMocTh Kakoro coeauteHus Bbimie: Cas(POas)2 wam NHaMgPOs.
OTBeT NOATBEPIUTE pacUETaAMHU.

2. B uem cymHoOCTh OCaUTENILHOTO TUTPOBAHUS 110 MeToay Mopa? Jlist onpeeneHust Kakux
MOHOB W B KakuxX ycloBusx oH npuMeHnMm? [louemy? Hanummre ypaBHEHUs
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil.

3. Oxapaktepu3yiTe BHIBI 3arps3HEHUs ocaaka. Kakue ocajky — KPUCTAUTUYECKUE WU
amopdHbIe — acOpOUPYIOT paCTBOPEHHBIE BellecTBa B Oonbineit crenenu? [Touemy?

4. Paccuurath notepu (BT 1 %) Pb 3a cuer pacTBopeHus ocajaka noauaa cBuHIA, eciau K 100
mi 0,0035 M pactBopy PB(NO3)2 npunute 150 M 0,02 M pactBop Nal (nonHO# crioit
npeHeopeyn).

Konmponsusie éonpocwt k 1abopamopnvim pabomam

Jlabopamopnas paboma Nel
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[ToHsiTHe O rampBaHUYECKOM 3JIeMeHTe, MpuMepbl. CTaHAAPTHBIM BOJOPOAHBIN SJIEKTPOJ, €ro
YCTPOMCTBO U Ha3HAYECHHUE.

CranpapTHbelii U (OpMabHBIH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHLHAN. YKaXXUTE CBS3b
MEX1y HUMH.

Hanumwre ypaBHeHne HepHcTa M MOSCHUTE CMBICH BXOJSALINX B HETO BEIWYHH.

@axkToppl 3KBHUBAJEHTHOCTH BEILIECTB, YUYAaCTBYIOIIMX B PEAKIMSAX OKHCIEHUS-BOCCTAHOBJIECHMS.
ITpumepsl. Onpenenenue MOJISIPHON Macchl SKBUBAJIEHTA U (PaKTOpa SKBUBAJICHTHOCTH YYaCTHUKOB
OBP

BeiBog Qopmynbl [uid pacyera KOHCTaHTbI PAaBHOBECHSI OKHCIINUTEIbHO-BOCCTAHOBHUTEIBHOM
peakiuu. Kakum o0pa3oM 1O BeIWYHMHE CTAaHAAPTHBIX WM (OPMAJIBHBIX PEIOKC-TIOTEHIAIOB
MOKHO CYJUTh O HallpaBJICHUH PEAOKC-PEAKIUU?

Kakum 00pa3oM MOKHO U3MEHUTH HANIPABICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIILHON PEaKInu?
IlepmaHranaToMeTpusi; ypaBHEHHs, JIe)KAllMe B OCHOBE HCIIOJIb30BAaHUSA IEPMAHIraHaTa Kajlus B
Ka4eCTBE OKHUCIIUTEIIA.

[Tprunnbl u3menenus tutpa pactBopa KMnOs. YpaBHeHus peakuuii.

[Tpurorosnenue, xpanenue u crangaprusanus pacreopa KMnOs. Ilpumenenune merona. [Ipumepsr.
Brruucnenue pe3ynbTaToB peloKC-TUTPOBAHUS — IPSMOI0, 0OpaTHOI 0, 3aMECTUTEIBHOTO.

Jlabopamopnas paboma Ne2
Pacuer ckauka Ha KpUBOM peOKC-TUTPOBAHUS U MOTEHIMAJIa B TOUYKE SIKBUBAJIEHTHOCTU
Wupaukaropsl penokc-tutpoBanus. Kiaccudukanuys, TpeboBaHus K UHAUKATOPaM, IPUMEpBHI.
NHTtepBan nepexona OKpacku peloKC-HHIUKATOpOB, pT.
Hanummre ypaBHeHMs peakuuii, HpOTEKAalOIMX B pacTBOpax JueHWIaMHHAa TpU  €ro
HCII0JIb30BAaHUHU B KaYECTBE PEAOKC-UHIUKATOPA.
Pacyer penokc-noreHnMana B TOYKE SKBUBAJCHTHOCTH MJIS OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
PEaKIyii, B TOM YKCIIE MPOTEKAoNMX ¢ ydacrueM nonos HsO", OH™ u np.
Kpussie penokc-tutpoBanus.Pacdyer noreHnuana CUCTEMBI B IIPOLIECCE TUTPOBAHUS
[lepmanranaToMeTpusi; ypaBHEHHUs, JieXkKalllie B OCHOBE HCIIOJb30BaHUS MEpMaHIraHaTa Kaius B
KAaueCTBE OKUCIIUTEIIS
Hanumure ypaBHeHus peakuuu B3aumozeiicTBust noHoB xene3a (1) ¢ mepmanranatom kamus B
KHCIIOH cpene. [ kakux 1eseil B pacTBop 100aBISIOT CepHYI0 KUCIoTy? PochopHyIo KHCI0TY?
[Mpuunabl m3menenus tTutpa pactBopa KMnOy. YpaBHeHUs peakiuii.
[Tpurorosnenue, XxpaHeHue U cTangaptuzaius pactrsopa KMnOa.
[Ipumenenue metona. [Ipumepsl.
Brruucnenue pe3ynbTaToB peloKC-TUTPOBAHUS — IPSMOT0, OOPaTHOT 0, 3aMECTUTEIBHOTO.

Jlabopamopnas paboma Ne3
Mertoas ogomeTpuu (logomeTpus u ogumerpusi). OOIas XapakTepUCTHKA.
YpaBHEHMUS, JIEKALUE B OCHOBE METO/IOB.
W3noxnure METOAUKY CTaHAapTU3allMd pacTBOpa THocylb(aTa HaTpus. HazoBuTe nepBUYHBIN
CTaHAaprT.
W3noxure CymHOCTh METOAa HOAOMETPUYECKOro ompeaeneHuss meau. Hanummure ypaBHEHUS
peakiuii. OOBsSCHUTE HAIIpaBIeHUE peakiuu Mexxay nonamu Meau (1) u ogua-nonamu.
[IpuroTtoBnenue, XxpaHeHue U cTaHIapTU3aLKs pad0UYUX pacTBOPOB.
[TpuunHBI UI3MEHEHHSI TUTPA PAcTBOpa TUOCYJb(haTa HATPHUS BO BpEMEHHU.
[IpuymHBI UI3MEHEHUS TUTpa Mo,
Wuaukatop B MeTO/1aX HOJIOMETPUU, OCOOEHHOCTH €ro PUMEHEHUSI.
[Tpumenenue metonos. [Ipumepsl.

Jlabopamopnas paboma Ned
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KoHCTaHTBI yCTOWYHUBOCTH U HECTOMKOCTH KOMIUIEKCHBIX COSAMHEHUI: 00IIMe; CTyNIeHYaThIE;
TEPMOJIUHAMHUYECKHUE, peaTIbHbIE, YCIOBHBIC. CBS3b MEXKIY HUMH.

O/TA, ctpykrypHas hopmyiia, AEHTaTHOCTb, 0COOEHHOCTH B3aumoencTBus I TA ¢ nonamu
METaJIJIOB.

MeTanoxpoMHble HHANKATOPBL. MeXaHu3M UX AeHCTBUS, TPeOOBaHUS K HHIUKATOPAM.
[IpuroTtoBnenue u cranaapTusaus padbounx pactsopos D TA.

[Ipsimoe, oOpaTHOE U 3aMeCTUTEILHOE KOMIUIEKCOHOMETpruYeckoe TuTpoBanue. [Ipusenure
MIPUMEPHI IPUMEHEHUSI OCHOBHBIX MTPUEMOB TUTPOBAHMS JIJIsI OIIPE/IETICHUsI KATHOHOB U aHUOHOB.
N3noxure METOIUKY KOMILJIEKCOHOMETPUUYECKOTO OIMpEeeleHUs] Kallbliis U MarHus B pacTBOpe
MIPH KX COBMECTHOM MPUCYTCTBUU. HanmmmuTe ypaBHeHUs peakuuii. Harmumure hopmMyIisl 1ist
pacuera pe3yJabTaTOB OMpPE/CIICHUS.

N3noxure METOIUKY KOMIUIEKCOHOMETPUYECKOTO OIPEACICHUS JKECTKOCTH BOJBI. Y KaXKUTE
€IMHUILIBI U3MEPEHUS KECTKOCTU BOJBI.

Jlabopamopnas paboma N5
W3noxure NpUHIKI KOMIUIEKCOHOMETPUYECKOTO OMpeesieHus antoMuaus. HazoBure npuuuny
HEBO3MOKHOCTH MIPSIMOTO TUTPOBAHUS AITFOMUHUSL.
Hanummre hopmynny ans pacueta pe3ynbTaToB OMPEAETICHHIS MacChl ATFOMUHHUS.
OTA, ctpykrypHas hopmyia, AEHTaTHOCTb, 0cOOeHHOCTH B3auMozeicTBust DJTA ¢ nonamu
METaJIJIOB.
KpuBbIe KOMILIEKCOHOMETPHYECKOTO TUTpOoBaHUS. OCHOBHBIC (hopMyITbl pacdeTra. DakTOpHI,
BIIUSIIOIIUE HA BETUYUHY CKaukKa Ha KPUBON KOMILIEKCOHOMETPHUECKOTO TUTPOBAHUSI.
MeTtamioxpoMHbIEe HHANKATOPBL. MeXaHu3M ux ACUCTBUS, TPEOOBAHUS K HHIUKATOPAM.
[Ipsimoe, oOpaTHOE U 3aMeCTUTEILHOE KOMIUIEKCOHOMETpUYeckoe TuTpoBanue. [Ipusenure
MIPUMEPHI IPUMEHEHUSI OCHOBHBIX MPUEMOB TUTPOBAHUS ISl ONIPEACIICHUS] KATHOHOB U aHHMOHOB.

Jlabopamopnas paboma N6
N3noxwure cymuocts MeTona Donbrapaa. YKaxuTe yCIoBUs IPUMEHEHHS METOa, HA30BUTE
OIpeEeIsAEMbIE HOHBI.
Mexanusm o0pa3oBanus ocankos. [Ipasuna [lannera-®asHca-I"ana.
N300pa3ute cTpoeHrEe MULIEIUIBI U TPAHYJIBI HA IPUMEPE KaKOr0-IM00 KOHKPETHOT'O COEAMHEHHUSL.
Meton ®asiaca. [Ipumenenne aacopOLMOHHBIX HHIUKATOPOB AJIsl GUKCHPOBAHNS KOHEUYHOU TOUKH
TUTPOBAHUS.
N3noxure METOHUKY ONpeNeNeHns XJI0pUa HaTpys B MMILEBOM Npoaykre. Hannmmre ypaBHeHus
peakiuii u GopMyIIbl JUIs pacdeTa MacCOBOM J10JIM TOBAPEHHOM COJH.
[IpousBeneHre pacTBOPUMOCTH (KOHCTAHTa paCTBOPUMOCTH). Y CIIOBHOE, peaibHOE U
TEPMOAVMHAMUYECKOE MPOU3BEACHUE PACTBOPUMOCTH. Y CIIOBUS UX IPUMEHEHUS IS PACYETOB.
B3anMocBsI3b MeXy STUMHA KOHCTAHTAMM.
PacTBOpHMOCTb MaIOpacTBOPUMBIX COeMHEHUH S. CBsI3b paCTBOPUMOCTH C MPOU3BEICHHEM
PacTBOPUMOCTH.
@axTopsl, BIUAIOILIKNE HA PACTBOPUMOCTb MaJIOPACTBOPUMBIX COCAMHEHUM.
Meroas! aprenToMeTpuu. @UKCHpPOBaHNE KOHEYHOW TOYKH TUTPOBAHUS IO MeToxy Mopa. YcioBus
IIPUMEHEHHUs UHIUKATOPa, ONPEEIIsIEMBIE BEILIECTBA.
Kpussie ocagutenbHOro TuTpoBanus. GakTopsl, BAUSIOMINE HA CKAYOK TUTPOBAHUS.
Beluncnenue pe3ysbTaToB OCaIUTEIBHOIO TUTPOBAHUS.
OrnpeneneHne pac4eTHBIM ITyTEM BO3MOYKHOCTH BBINAJICHUS OCAJIKa B 3aJJaHHBIX YCIOBHSIX.

Jlabopamopnas paboma Nel
CymHocTts MeTo1a rpaBuMeTpun. OCHOBHBIC TAllbl aHAIH3A.
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TpeboBanust k BecoBoit hopme u popme ocaknenus. TpeOoBaHUS K OCATUTEIISM.

OcCHOBHBIE MEXaHU3MBI 3aTPS3HEHUS OCAJIKOB.

YcnoBus MoiydeHus KPUCTAJUTMUECKUX U aMOP(HBIX OCAIKOB.

[ToHsITHE 00 OTHOCUTEIBFHOM TEPECHIIIEHUH U €T0 BIUSHUY HA MPOIIECC TOTYUYSHUS OCATKOB.
[IpomMbIBaHMe 0CaaAKOB. YpaBHEHHE IPOMBIBHOM KUAKOCTU. TpeGoBaHMsI K POMBIBHBIM
KHUJIKOCTSIM.

Pacuer moteps 3a cueT pacCTBOPUMOCTH MPU MIPOMBIBAHUH U MOJTyUYEHUU OCATKOB.

Pacuer ob6bema ocaguTerns.

N3noxure METOIUKY rpaBUMETPUUECKOTO ONpe/esieHus xene3a. HazoBute ¢popmy ocaxieHus u
(hopMy BECOBYIO.

Hanumure ypaBHeHUs peakiuid.

Hanummre hopmyny ass pacyera pe3ysibraTta TpaBUMETPUUYECKOTO OMPEICTICHIS JKee3a uepe3
rpaBUMETpUYECKUN (HaKTop.

YKaKUTE COCTaB MPOMBIBHBIX KUAKOCTEH IS TPOMBIBAHHS KPUCTATUIMYECKUX U aMOP(HBIX
0CaJIKOB.

Hanummre hopmyny IpoOMBIBHOH )KHIKOCTH M OOBSICHUTE €€ MPUMEHEHHE Ha TIPAKTHKE.
[Tokaxute pacueToM BO3MOXHYIO MOTEPIO POPMBI OcaxaAeHUs (YKaXKHUTE STO BEIIECTBO) B
MPOIIECCE MPOMBIBAHUS MTPOU3BOJIBHBIM 00EEMOM TUCTHILTUPOBAHHON BOJIBI.

OObscHHUTE OCHOBHBIC ITPaBHJIa B3BEIIMBAHUS HA aHATUTUYECKUX BECax.

3ayeTHO-IK3aMEeHAIIMOHHbIE MAaTepuadabl sl TNPOMEXKYTOYHOH aTTecTAlMH
(3x3ameH/3a4eT)

1. Cnucok éonpocoeé 0nsa nodzomoexku K IK3ameny

1 OkxucauTenbHO-BOCCTAHOBUTENbHbBIE pPEaKIUU. MeToa nojdypeakuuid Uil pacCTaHOBKU
koa¢dunmenton B OBP.

2  OKUCIHTETHHO-BOCCTAHOBUTEIBHBIN TOTEHITMAN. ["anmpBaHndeckuii dieMeHT. CTaHaapTHBIN
BOJOPOJHBIN 3IEKTPO/I.

3 VYpaBuenume HepHcra mist compspkeHHOM penokc-mapbl. CTaHTapTHBIH W (hOpMaNbHBINA
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN ITOTEHIIMAN, CBA3b MEXAy HUMHU. Binsuue pH, nonnoi
CUJIBI,  KOHKYPHUPYIOIIMX  peakIuii  KOMIUIEKCOOOpa3oBaHUSI W 0OOpa3oBaHUs
MaJIOpaCTBOPUMBIX COEAMHEHNI Ha BEJIMUMHY MIEKTPOJHOTO MOTEHIHAIIA.

4  KoHCTaHTa paBHOBECHUS! OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. Kakum obpasom mo
BEJIMYMHE CTAHAAPTHBIX WM (OPMaTIbHBIX TOTEHIUANIOB U Kp MOYKHO Cy/IUTh O HalpaBIeHUN
penokc-peakuu? Kak MOXHO M3MEHUTh HANpaBJIE€HUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu? BeiBecTu popMyity Ais pacueTa KOHCTaHTbl paBHOBECHS pefloKc-peakunu npu pH
=0 u npu pH # 0.

5 Meron penokc-tutpoBanusa. KpuBas penokc-tutpoBaHus. @DakTophl, BIUSIONIME Ha
BEJIMUMHY CKayka Ha KpUBOW peJOKC-TUTPOBaHUs. BriBecTn Gopmyiy ais pacuera peaokc-
MOTEHIMAJIA B TOYKE SKBUBAJIEHTHOCTH JUIS PEAKIMH C ydacTheM u 0e3 yuactus H* wim OH

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

7 Penokc-uaukaTtopel. TpeOoBaHMs, TNpeAbABIseMble K JTHM HHIUKaTopaM. WHTepBai
NEpEexo/la OKpacKH peloKc-MHAUKAaTopoB, pT. VYpaBHeHMs] peakuuii, NpPOTEKAlOUIMX B
pactBope nudeHnIaMIHa [IPH €T0 UCIIOJIb30BAHUN B KAYECTBE PEIOKC-UHIMKATOPA.

8 IlepmaHranaTomeTpusi; ypaBHEHHUs, JISKaIINE B OCHOBE MCIIOJIb30BAaHHs IepMaHraHaTa Kajlus
B KadecTBe OoKuchuTens. [Ipurotorienune, cranaapruzanus U xpanenue pacropa KMnOg.
[TpuunHbl  M3MEHEHUs KOHIEHTpauuu pactBopa KMnOs. Ilpumenenue Metona
nepmanrasaromerpud. [Ipumepsi.

9 MHonmumerpuss u HogomeTpusi. YpaBHEHHMsS peakIUil, JEKallMX B OCHOBE METO/O0B.
[IpuroTtoBneHne, XpaHeHHE W CTaHAApTU3aLUS pPabOYUX PACTBOPOB, MCIOIb3YEMBIX B
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nonuMerpud. [IpyumHBI W3MEHEHHS KOHLEHTpPAalMU pPAacTBOpa TUOCYJIb(aTa HATPHUs BO
BpeMeHH. MHuKaTop B MeTojie HOIOMETpUH, OCOOCHHOCTH €ro nmpuMeHeHus. [Ipumenenue
METO/10B HOJUMETPUU U HOJOMETPUH, IPUMEPBL.

Juxpomaromerpus. YpaBHEHHe, Jiexaliee B OCHOBe Mmerona. [lpurorominenue pabdouero
pacTBopa, nHaUKaTopkl. [IpuMenenne meroza.

KommiekcHOe coeiMHEeHUe U ero CTpOeHHe: KOMIUIEKCOOOpa3oBaTesb, JUraH 1, BHEIIHSS U
BHYTpEeHHsA cdepa; KOOPIAUHAIMOHHOE YUCIIO, IEHTATHOCThIUTaHda.

Knaccugukanuss KOMIUIEKCHBIX coeauHeHHi. Ha3oBure M mnpuBenuTe OCHOBHBIC THIIBI
KOMILJIEKCHBIX CO€IMHEHUI. XelaT, BHyTPUKOMIUIEKCHOE COEJUHEHNE.

KoHCTaHTBI  yCTOMYMBOCTM W HECTOWKOCTH KOMIUIEKCHBIX COCIMHEHHH: 0OIIue;
cTyneH4arble. TepMOOMHAMHUYECKHE, pealbHbIC, YCIOBHBIE KOHCTAHTBI YCTOWYHMBOCTHU
KOMIUIEKCHBIX coelMHeHuM. CBs3b MeXy HUMHU. DaKTOphl, BIMSIOLIME HA YCTOMYMBOCTh
KOMIIJIEKCHBIX CO€ITMHEHUN.

[TpuBenure npUMEpPHl HCIIOJIB30BAHUS KOMIUJIEKCHBIX COEAUHEHMM JUIsI MAaCKUpPOBAaHUS
MEUIAIOIIMX HOHOB B  KAUYECTBEHHOM AHAINW3€ U  TUTPUMETPUUECKOM  METOJeE
KOJIMYECTBEHHOT O aHAJIM3a.

Kommiekconomerpuueckoe  tutpoBanue.  Kommuiekconsl.  Dopmynbl  BakHEMIINX
KOMIIJIEKCOHOB.

OJITA, ee nmenratHocTh. OcobeHHocTH B3ammopeiicTBus DTA ¢ moHaMH METaILIOB.
[TpuroroBnenue padodero pactopa IATA, ctanmapTuzaius.

Brisenute GopMyITy s pacueTa MOJIbHOM o1 HoHa Y4 B yclIOBUSIX IIPOTOHUPOBAHHS.
BreBenure Qopmynmy mns pacuera MOJBHOW IO METala B YCIOBHUSX TNPOTEKAHUS
KOHKYPHUPYIOIIEH peakuy KOMILIEKCOOOPa30BaHHUS.

KpuBass KOMIUIEKCOHOMETPUYECKOIO THUTPOBaHUsS. DaKTOpbl, BIMSAIOUIME HA BEJIUYUHY
CKauKa.

®ukcupoBaHue KOHEYHOM TOYKH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSL.
MeTanioxpoMHble HHAMKATOPBI, MpUMEpbl. MexaHu3M HUX JeHCTBUS, TpeOOBaHUS K
uHAuKaTopam. HTepBas nepexo/ia OKpacku METaNIOXPOMHBIX WHUKATOPOB.

[Tpsimoe, 0OpaTHOE M BBHITECHUTEIHbHOE KOMILUIEKCOHOMETpUUECKoe THTpoBaHue. [Ipumepsl
NPUMEHEHHS OCHOBHBIX NPUEMOB TUTPOBAHMS [Jsl ONpEAENeHUS KAaTUOHOB U aHHUOHOB.
Onpenenenue oO1ie )KeCTKOCTH BOJIbI METOJIOM KOMIIEKCOHOMETPHUUECKOTO TUTPOBAHUS.
Kakum o00pa3oM OCYIIECTBISIOT aHalu3 CcMecH KaTuoHOB? Kak MOXHO TOBBICUTH
CEJIEKTUBHOCTh KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHNUA?

[TorpemrHoCcTH KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS.

[Tpon3BeneHne pacTBOPUMOCTH. Y CIIOBHOE, PEATILHOE U TEPMOJIMHAMUYECKOE ITPOU3BEICHNE
pactBopuMocTU. MX B3aMOCBS3b.

PacTBOpHMOCTh MaOpacTBOPUMBIX cOoeIUHEHUN. CBsA3b PaCTBOPUMOCTH C NPOU3BEACHUEM
PacTBOPUMOCTH.

BnusnHue mpupoasl pactBoputens, pH, MOHHOM cuibl, OJHOMMEHHOIO HMOHA, Ipolecca
KOMIUIEKCO0Opa30BaHusl Ha paCTBOPUMOCTb MajOpacTBOPUMOTO COEITUMHEHUSI.

VYcnoBue 00pa3oBaHus U pacTBOpeHUs ocakoB. [IpaBuiio mpousBeeHHs pacTBOPUMOCTH.
PaBHOBecust mpH oca)kI€HUU HECKOJIBKUX MaJIOPACTBOPUMBIX COETUHEHUI.

OcanurensHoe TuTpoBaHue. KpuBas ocaguTenbHOroTHpoBaHus. MakTopsl, BAMSIONIME Ha
BEJIMUMHY CKayKa.

TuTtpoBaHue cMecH BELIECTB.

CniocoObl MHAUKALMU KOHIIA TUTPOBAHUS B 0CAIUTEIbBHOM TUTPOBAHUH.

be3pIHaAMKaTOpHBIE METO/IBI OCAAUTEIBLHOTO TUTPOBAHUS.

OcanutenbHOE TUTPOBAHUE 1O MeTOly Mopa.

OcanurensHoe TUTpOBaHueE o MeToxy Posbrapaa.

OcanutenbHoe TUTpoBaHue 1Mo Metony PasiHca. AncopOioHHble UHAUKaTOphl. [IpaBuiia
agcopbuun noHOB.M300pa3ure CcXeMaTHUECKH CTPOCHHME TIpaHyJbl W MHULEUIBl IpU
0CaIUTEIIbHOMTUPOBAHUH PACTBOPOB.



35 OO6nacTh NpUMEHEHUS OCAAUTEILHOTO TUTPOBAHUSI.

36 OcHOBHBIE 3TaIbl FPABUMETPUYECKOr0 aHan3a. TpedoBaHus, IpeabsBIseMbIe K OCaIUTEIIO,
ocaxxaaemMoi opMe u rpaBUMETPUUYECKOM Popme.

37 OcHOBHBIE cTaTUU 00PA30BAHMS OCAIKA.

38 OrtHOocUTENbHOE TEpechillleHue. YCJIOBUS MOJYYEHUS KPUCTAIUYECKHMX U aMOpQHBIX
OCaJIKOB.

39 Buapl 3arps3HeHHs OCajJKa: COBMECTHOE OCaXKIEHHE, MOCIeAyIollee OCaXICHUE,
coocaxaenue (amcopOuus, oKkIo3us U m3oMmoppusm). IlpombiBanue ocanka. YpaBHEHUE,
MO3BOJIAIOIIEE PACCUUTATH OOLIUI 00BEM ITPOMBIBHOM KUAKOCTH.

40 OOmas xapaKTepUCTUKA TPABUMETPUIECKOTO METO/1a.

Tunwer 3a0au.

1. Beumcienue pe3ynbTaTOB 1O J@HHBIM  PEIOKC-, KOMIUIGKCOHOMETPHUYECKOTO  HWJIU

0CaJUTEIbHOTOTUTPOBHHUSI.

2. Pacuer CKadka Ha KpUBOH penoKc- KOMIUIEKCOHOMETPHUYECKOTO 158)071

0CaUTEIbHOTOTUTPOBHHUSI.

Pacder koHCTaHT paBHOBeCHs U onpeaesieHue Harpapienuss OBP.

PacueT noTeHumana cUCTEMBI IO TAHHBIM O COCTABE PacTBOPA.

Pacuet ¢hopmasibHOTO MOTEHIIHATIA.

Pacuer moTeHInana B TOYKE SKBUBAJICHTHOCTH.

Pacdet paBHOBECHOM KOHIIEHTPAIIMU METAJIJIa B paCTBOPE MO JJAHHBIM O COCTAaBE pacTBOpA.
Pacyer ycnoBHOM KOHCTaHTbl YCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHHI B YCIOBHUSX
MPOTOHUPOBAHUS U KOHKYPHUPYIOIIETO KOMILJIEKCOOOpa30BaHus.

9. Pacuer pacTBOPMMOCTH MaJIOPACTBOPUMBIX COCIMHEHUN 10 JaHHBIM TIPOU3BEICHUS

PacTBOPUMOCTH.

10. Pacuer Koiu4ecTBa OCaIUTEIS.

11. Pacuer moteps (B T 1 %) onpeaenseMoro KOMIOHEHTA MPU OCAKICHUH U POMBIBAaHHH.

12. Pacuer MakCHMaJIbHOTO 0OBhEMa MMPOMBIBHOM KUIAKOCTH.

13. Beruncnenue pe3yiabTaToB IO JaHHBIM I'PAaBUMETPUUECKOTO aHAN3a

Nk w

2. Ilpumepot 6unemos K IK3ameny

®I'BOY BO «KybaHCckHii rocy1apCTBEHHbBIN YHUBEPCUTET
Kadenpa ananutuueckoit XuMuu
Hanpasnenue noarorosku 27.03.01 — Crangaptuzanus U METPOJIOTHS
20 -20  yu.ron
JucnunimHa « AHaTUTHYECKAs XUMHUSD)

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

2 KpI/IBaSI PCOAOKC-TUTPOBAHUA. q)aKTOpBI, BJIMAIONIUC HA BCIIMYMHY CKaydKa. ITorennuan B
TOYKEC DKBUBAJICHTHOCTH.

3 K 100,00 mu pactBopa NiCl, moGaBwiay IUCTHIIMPOBAHHYIO BOJY, aMMHAYHBIH
Oydepnsiii pactBop u 20,00 mm 0,01085 M pactBopa D/ATA. M36wiTok D/TA
orrutpoBanu 0,0129 M MgClz, Ha tutpoBanue uspacxomoBanu 5,47 mi. Paccunrarh
UCXOJIHYI0 KoHIIeHTpatuto (/1) pactBopa NiCl;

3aBenyroumii kadenpoit
AHAJTUTUYECKON XUMHUHU



KpuTtepun oneHuBaHus pe3yJbTATOB 00y4eHHS

OuenHka KpuTepuu onieHUBaHHUS 10 IK3aMEHY
OIICHKY «OTJIMYHO» 3aCIy>KUBACT CTYJCHT, OCBOUBIIHMK 3HAHUS, YMEHUS,
Bricokuii KOMIIETCHITMH ¥ TEOPETHYECKUI MaTepual 0e3 MpoOesIOB; BHITTOTHUBIITUI
yPOBEHD «5» BCE 3aJaHus, MPEAyCMOTPEHHBIE YYEOHBIM IIJIJAHOM Ha BBICOKOM
(oTmumo) KauCCTBCHHOM yPOBHE; MNPAKTHYECKHE HABBIKH npodeccnoHaILHOTO
MIPUMEHEHHUSI OCBOCHHBIX 3HaHMU cpopMupoBaHbl. CTyJAeHT CBOOOIHO
BJIQJICET TEOPETUYCCKUMHU OCHOBAMHM XMMHUYECKOTO aHaju3a, CIIocoOeH
CaMOCTOSITEJIbHO PEIIUTh K3aMECHAIIMOHHYIO 3a/1a4y .
OIICHKY «XOpOIII0» 3aCTy>KHWBAaeT CTYACHT, MPAKTHUYECKU TMOJIHOCTHIO
Cpenuii OCBOMBIITMH 3HAHUS, YMECHHSI, KOMIIETCHIIMHA U TEOPETUUYECCKUI MaTepHall,
ypoBeHb Ay y4eOHBIC 3a/laHWsl HE OIICHCHBI MAaKCUMAIBHBIM YHCIOM OajlioB, B
(xopoto) OCHOBHOM c(opMupoBai MpakTHUUecKHe HaBBIKH. CTYyAEHT XOpOIIO
BJIQJICET TEOPETHUYECKHM MaTepualioM, 3HAeT 0a30Bble OCHOBHI
XUMHUYECKOTO aHalli3a, CIOCOOCH CHPAaBUTHCA C HSK3aMEHAIIMOHHOMN
3a/1a4ed IpU HE3HAYUTEIbHOU ITIOMOIIM CO CTOPOHBI IPENOAABATEIIS.
OIICHKY «Yy/JOBJIETBOPUTEIHHO» 3aCly’)KMUBA€T CTYACHT, YacCTHUYHO C
npoOelaMd  OCBOMBINWK  3HAHUS, YMEHHUS, KOMIICTCHIMH U
[ToporoBsrii TEOPETUYECKHI MaTepuaia, MHOTMe Yy4yeOHble 3aJaHusi IJMOo He
YPOBEHB «3%» BBITIOJTHWI, JIMOO OHU OIEHEHBI YHCIOM OauloB ONU3KUM K
(YOOBIETBOpUTE | MHHHMAILHOMY, HEKOTOPBIE MTPAKTUUYECKHE HABBIKU HE CHOPMHUPOBAHHBI.
JILHO) CryneHT 3HaeT 0a30Bble AHAIMTHYECKHE METOMbI, OJIHAKO IIJIOXO
pazOupaercs B crnenupUUECKHX METOAaX M MEXaHM3Max OCHOBHBIX
peakuuii, ¢ TPyJOM CHpPABISETCS € IK3aMEHAUMOHHOW 3aJadeld Ipu
CYIIECTBEHHOM MTOMOIIH CO CTOPOHBI MpeToaBaTes.
OIICHKY «HEYJOBIIETBOPUTEIIHHO» 3aCITy’)KHBACT CTYJICHT, HC OCBOMBIINN
N 3HAHMS, YMEHHUS, KOMIIETEHIIMH U TEOPETHYECCKUN MaTepuall, ydcOHbIC
MuHUManbHBIN
yPOBEHb 2 3aJlaHusl HE BBIMOJIHWI, MPAKTUYECKUE HABBIKM HE C(HOPMHPOBAHBI.
(Hey,1oBCTBODH CTyfeHT He cmocoOeH pelIuTh HK3aMEHALMOHHYIO 3a7auy Jaxke C
TeTbHO) MOMOIIBIO  TpENoJaBareNisi W  IUIOXO BIAJACET TEOPETHUUECKUM
MaTepuaioM (HaOIIOJAr0TCs CYIIECTBEHHbBIE OMIMOKH MPU 00CYXIACHUN
OCHOB XMMHYECKOT'0 aHAITU3a).

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— Ip¥ He0OXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISAETCS JOTOJHUTENBFHOE BPEeMs /7S OATOTOBKU OTBETA HAa 3K3aMEHE;

— TIpH TIPOBENICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTaTOB 00yUEHHsS] MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBHIYATBHBIMH OCOOCHHOCTSIMH,

— IIpU HEOOXOIMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa oneHUBaHUsI pe3ysbTaTOB OOyUYEHHs] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st AT ¢ HApyIICHUSIMH 3PEHHSL:

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

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMH CITyXa:



— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TEpPeYCHb MOXET ObITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANMOHHBIX PECYPCOB M TEXHOJIOTHI
5.1. YueOHasi auTeparypa

1. BomoroB, FO. A. BBeneHrne B aHAIUTHUYCCKYIO XMMHIO . yueOHoe mocobue / 10. A.
3om0T0B. — 2-¢ w3n. — M.: Jlaboparopus 3mHammii, 2020. — 266 c. —
https://e.lanbook.com/book/151516?category=3866

2. OCHOBBI aHAJTUTHYECKONW XMMHUU: MPAKTHUECKOE PYKOBOJCTBO : pykoBojcTBo / 1O. A.
bapbanat, A. B. 'apmam, O. B. Monoraposa, E. A. OcunoBa — M.: JIaGopatopus 3nanwuii, 2017.
— 465 c. — https://e.lanbook.com/book/97410

3. AHanuTHYecKas XUMus . yueOHoe mocooue mis By30B / A. U. Amapues, I'. K. JIynenko,
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: XUMAYECKUE METO b aHau3a : yueOHuk / E. .
Bnacosa ; nox penakiueit O. M. Ilerpyxuna, JI. b. Ky3nenosoii ; xynoxuuk B. E. llkepun. —
2-e m31. — M. : Jlabopatopus 3nanuii, 2021. — 467 ¢. — https://e.lanbook.com/book/166725

5.2. llepuoanyeckasi JuTepaTypa

1. )KypHan aHanMTUYECKOM XMMHUU - POCCHICKUIN Hay4YHBIH >KypHal, MyOIHUKYIOIIUN
OpUTMHAJIbHBIE CTaTbU TEOPETUYECKOTO M 3KCIEPUMEHTAIBHOIO XapakTepa 10 BCEM acleKTam
aHanmuTHYecKod XuMmuH. OcoOblil HHTEpeC MPEACTaBISAIOT MaTepHallbl, COAEpKallhe ONMUCaHHE
HOBBIX TOAXO0J0OB K aHAJIN3y (MHCTPYMEHTaJbHbIE, XUMHUYECKHE W OHOJIOrMYECKHE METO/bI),
HOBBIX JIETEKTOPOB U CEHCOPOB, HOBBIX METO/I0B MOJATOTOBKU P00 U 00pabOTKH JTaHHBIX.

2. AHaMTHKA W KOHTPOIb - POCCHUUCKUI HAyUHBIN )KypHANI, MyOIUKYIOUHHA ITyOIHKyeT
OpUTHMHAJIbHBIE HAy4yHbIE CTaThHM M 0030pBI TEOPETUYECKOT0, a TaKXke SKCIEePUMEHTAIHLHOIO
XapakTepa, Kacalolluecs aHAIUTUYECKOM XMUMHM U aHAJIUTUYECKOrO0 KOHTPOJISI XUMHYECKOIO
COCTaBa MIPUPOJHOM Cpelbl, BEIIECTB, MATEPUAJIOB, U3IEIHN.

3. 3aBoxckas jaboparopus. /lmarHocTnka MaTepHanoB — MH(OpMHUpYeT duTaTeneil o
IJIABHBIX ITapaMeTpax KauecTBa JIFOObIX BEIECTB M MATEPUATIOB — XMMUYECKOM COCTaBe, CTPOSHUH
U CBONCTBE.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe MPo(ecCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0UbI0TeuHbIe cucTeMbl (IBC):

1. 3BC «FOPAMT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
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2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4, XKypuainsr uzgareascrsa Wiley https://onlinelibrary.wiley.com/

5. Hayunas anektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/

6. [ToIHOTEKCTOBBIE apXUBBI BEAYIIUX 3aMaIHbIX HAYYHBIX )KYPHAJIOB Ha
Poccwuiickoit mnatdopme HayuHbIX xypHaaoB HOUKOH http://archive.neicon.ru

7. HarmmonaneHast ayieKTpoHHass OubOmuoreka (HOCTym K DJIEKTPOHHON
ouodmoreke nuccepranuii Poccutickoit rocyJIapCTBEHHOM OnoINOTEKHU
(PI'B) https://rusneb.ru/

8. OnexrponHas koywekius Okcdopackoro 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/

Pecypchl cBOOOIHOTO TOCTYHA:

1. AMepuKaHCKas TaTeHTHAs 0a3a JaHHBIX http://www.uspto.gov/patft/

2. [Tonnsle TEKCThI KaHaJCKUX JuccepTanun http://www.nlc-
bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. WNudopmannonnas cucrema "EnnHoe 0KHO J0CcTyna K 00pa3oBaTebHBIM
pecypcam" http://window.edu.ru/;

5. Enunas komnexius nu@poBeIXx 00pa3oBaTeIbHBIX PeCypcoB http://school-

collection.edu.ru/ .

CoOcTBeHHBIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMalHOHHBIE pecypchl
KyoI'Vy:

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

2. baza yuyeOHBIX MJIaHOB, Y4€OHO-METOIUYECKUX KOMILIEKCOB, IyOJIMKaUi 1
KOH(pepeHIMH http://mschool.kubsu.ru/

3. bubnmotexa nHpopMalMOHHBIX pecypcoB Kadeapbl HH(HOPMAIIHOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH http://mschool.kubsu.ru;

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

6. MeTtoguueckne ykazaHusi I O0OYYAKOUIMXCH MO OCBOCHUIO IHCHMILUIMHBI
(Mmonmy.Jist)

YCHGHIHOG I/I3y‘-IeHI/Ie JOUCIIUITIINHBI «AHaJ'H/ITI/I‘-ICCKaSI XUMUA» Tpe6yeT oT CTYJIGHTOB
PETYJISIPHOTO TOCCIICHHsI JISKIIUI, a TaKKe aKTHBHOH pabOThl HAa TPAKTUYECKUX 3aHSITHUSX,
BBITIOJTHCHUSA TCCTOBBIX HpOBCpO‘-IHI)IX pa60T, BBIITIOJIHCHUSA W 3alllUThI J'Ia60paTOpHBIX pa60T,
03HAKOMJICHHUSI C OCHOBHOM U JIOTIOJTHUTEIILHOW PEKOMEHIyEeMO# JTUTepaTypoil.

HDI/I IIOATOTOBKEC K JICKIIMOHHOMY 3aHATHUIO CTYJACHTAM PCKOMCHAYCTCA:

1) mpocMOTpeTh 3amucu TPEAbIAYIIEH JIEKIMM W BOCCTAHOBUTH B MaMSTH paHee
U3yYCHHBIN MaTepuar;

2) Oeryiio MpoCMOTPETh MaTepHall MPEACTOSIIEH JIEKIUH, C HEIbI0 JYYIIEr0 YCBOSHUS
HOBOT'O MaTepuaia,

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHbIE (PPArMEHTHI TEMbI MPOILION JICKIMH, €CIN
9TO HEOOXOIMMO.
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[Ipu KOHCTIEKTUPOBAHUY JIEKLIHOHHOT'O MaTepualia CTyICHTaM HyKHO CTPEMHUTHCS KpPaTKoO,
CXEMAaTUYHO, TMOCIEAOBATEIbHO M JIOTUYHO (DUKCHPOBATH OCHOBHBIC ITOJOXCHHS, BBIBOJBI,
00001eHus U HOPMYIHPOBKHU, HE MBITAACH 3alKCaTh BECh MPENOJIaBaeMblii MaTepual ClOoBO B
CJIOBO.

[Ipyu MOATrOTOBKE K JIAOOPATOPHOMY 3aHSTUIO PEKOMEHYETCS:

1) BHUMATEIbHO M3YYHTh MaTepHan MPEACTOsIIEH padOThl W COCTaBUTh ILUIAH €¢
BBITIOJTHEHUS;

2) yAeauTh NOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPENCTOSILEN
paboTHI (MCTIOIB3YEMBIM PEaKTHBAM M 000pYAOBaHUIO, & TAK)KE TEXHUKE PaOOThI C HUMH);

BeimonusaTe J1abopaTopHyr0 paboTy HEOOXOAMMO aKKypaTHO H IOCIEAOBaTEIbHO,
OoTpakasi BCE €€ OCHOBHBIE J3Tambl B JIa0OpaTOpHOM >KypHaie. [l ycHemHoil 3aiuThl
n1abopaTopHOi pabOThl HEOOXOIUMO TIIATEIEHO U3YYUTH JIEKIIMOHHBIN U, €CITH ATO He0OX0IUMO,
JOTIOTHUTEIbHBIA TEOPETUYECKUN MaTepHall 1Mo TeMe paboThl, a TaKKe MPAaBHIBHO 3allOJHUTH
1ab0paTOPHBIN JKypHaJ, CAeNaB BCE HEOOXOAMMBIE pacdeThl U CHOPMYIHPOBAB BBIBOABI IO
pojiesiaHHOM paboTe.

[Ipu MOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO PEKOMEHITYyETCS:

1) 03HAKOMUTBCS C TEMOU U TUIAHOM 3aHSATHS, YTOOBI BEISICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyIyT 00CYXKIIaThCsl Ha 3aHSITHH,

2) mopaboTaTh C KOHCHEKTOM JIEKIIMM IO TeMe 3aHSATHS, a TaKKe O3HAKOMHUTBHCS C
peKOMEHyeMoi JuTepaTypod U (Tpu HEOOXOJUMOCTH) JOTOJHUTEIBHBIMH WCTOYHUKAMHU
uH(pOpMalliK B BUJE MEPHOIUIYECKUX U3aHuil u IHTepHET-pecypcoB.

[Tpu BBIMOJTHEHUN MTPAKTUIECKON PabOTHI CTYIEHTAM HEOOXOAMMO OTMEUATh T€ BOTPOCHI
U pa3/ienbl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHHUS. C IIENbIO MOCIEAYIOed KOHCYIbTAIluN Y
npernogaBareliss. Kakaplli CTyJICHT OJDKEH CTPEMHUTHCS aKTHBHO paboTaTh HA MPAKTHYCCKHX
3aHATUSAX U YCIEIIHO BBIIOJHATH TECTOBBIE MPOBEPOUHBIE PAOOTHI.

CamocrosiTenpHasi paboTa Hapsy C ayAUTOPHOM MPEACTABISET OAHY M3 BaKHEUITHX
dbopMm yuebHOro mpouecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYAEHTOB,
BBITIOJTHSIEMAs 10 3a/IaHUI0 W TIPU METOAMYECKOM PYKOBOJICTBE IPEIoJiaBaTeis, HO 0e3 ero
HemocpeAcTBeHHOro yyactus. CamocTosTenbHas paboTa mpeAaHa3Haue€HAa HE TOJBKO s
OBJIAJICHUS TIPEICTABICHHON NUCIUILIMHON, HO U JUTIS (JOPMHUPOBAHUS HABBIKOB pa0OTHI BOOOIIIE,
B yueOHOH, Hay4YHOH, MpPOoQecCHOHANIBHON NEATeIbHOCTH, CIIOCOOHOCTH MPUHHMMATh Ha ceds
OTBETCTBEHHOCTH, CAMOCTOSITEJIFHO pellaTh BO3HHUKAIONIWE MPOOJIEMBI, HAXOIUTh MPAaBUILHBIC
pelIeHus 1 T.1I.

B ocBoeHMM MUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOMBINIOE 3HAYCHHE HMEeT HHIWBHyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOTHATEITFHOE PA3bsICHEHHE yIeOHOr0 MaTepHara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3alMN O0yUEHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernofaBaTeieM W OOyYarolIMMCS WHBAIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

[To kxypcy mpemycMOTpeHO NpOBEACHHE JEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JaeTcs
OCHOBHOUM CHCTEMATH3UPOBAHHBIA MaTepuall M PA3bICHIIOTCS HAWOOJEe CIIOKHBIE AaCIEKTHI
M3y4aeMbIX METO/I0B aHanu3a. Ha mabopaTopHbIX 3aHATHIX CTYACHTHI 3aKPETUIAIOT MOJTyYeHHbIS
TEOPETUYECKHE 3HAHWS, OCBAaMBAIOT CHENU(DHUKY ¥ TPHUHIOUN pPabOThl AHAIUTHICCKOTO
000py0BaHUs, CIIOCOOBI MONYYCHHUS AHATUTHUYECKOrO CHUTHANla W TMepexojJa K KOHIICHTpPAIuu
anaimuta. [lpm moaroroBke k mabopaTopHOil paboTe HEOOXOAMMO BHHMATEIBHO HW3YUYHTh
TEOPETUYECKHI MaTepual MO0 JaHHOW paboTe, TEXHUKY BBINOJIHEHUS OKCIIEPUMEHTA,
03HAKOMUTHCS ¢ HHCTPYKITUSAMU K TPUOOPaM, KOTOPBIE UCITOIB3YIOTCS IPH BBHITIOJTHEHUH PaOOTHI.

B ocBoeHMM NUCIUTUIMHBI WHBAJTUIAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMU
3I0pOBbs OOMNBINIOE 3HAYCHHE WMEET WHIWBHIyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOTHATETFHOE PA3bsICHEHHE yIeOHOT0 MaTepHara.



WnouBuayanbHble KOHCYJbTAllMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DaKkToOpoM,
CIOCOOCTBYIOIUM HHIMBUYaTU3allid O0yUEHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W O00y4arollMMCS HWHBAJIWIOM WM JHUIOM C OrpaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MaTtepuaibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYJI10)

HaunmeHoBaHue crienManbHbBIX
MHOMEILEHUH

OCHAIIIEHHOCTD CITELIHAIbHBIX
THOMEILEHUH

[lepedeHp NTMLIEH3MOHHOTO
MPOTrPaMMHOTO 00eCTICUCHHUS

VuebOHble ayIUTOpHUA IS
MIPOBEACHUS 3aHATHH JEKIIMOHHOTO
THIIA

Meobenp: yuebnas mebenb
TexHUYECKHE CpelCcTBa O0yYCHUSL:
9KpaH, MPOEKTOp, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOusle TS
IIPOBEIEHUS 3aHATUI
CEMUHApCKOro TUIa, IPYNIOBBIX U
WHIUBUAYAIbHBIX — KOHCYJIbTALUMH,
TEKYLIET0 KOHTPOJISI u
MPOMEXKYTOYHOM aTTecTalu

ayJUTOPHA

Meobenb: yuebnas mebenb
TexHUYECKHE CpelCcTBa O0yUCHUSL:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VYueOHble ayJJUTOPHU JUIsSt
MPOBEICHUS JTA0OPaTOPHBIX PaboT.
JlabopaTopuss TO aHATUTHYICCKOMH
xumun (ayn. 415C, 441C)

Meoberb: yuebHas MeOenb
TexXHUYECKHE CPEACTBA 00y UCHHUS:

MIEPEHOCHOE MYJIETHMEIHHHOE
obopynoBaHue (HOYTOYK,
TIPOEKTOP)

ObopynoBanue:
CIICIIHATTM3UPOBAHHAS
nabopaTopHass  MeOenb  (CTOJIBI,
CTyINbsl, WKapbl IS PEaKTHBOB U
00opyoBaHus, BBITSDKHBIC
mkadpl), CpPEICTBA  MOXKAPHOUH
0€301acHOCTH M OKa3aHMsl MEepBOU
MEIUITUHCKOU IOMOIIIH,
XUMHYECKast nocyna u
o0opyIoBaHue, BECEHI

nabopaTopHbie deKTpoHHBIe A&D
EK-410i, Becsl aHaiuTHYECKHUE - 2

IIT., OJIEKTPOIUINTKH — 2 MIT.,
CYHMIWIBHBIN mIKad, XUMHYECKHE
pPEaKTHUBBIL.

Microsoft Windows;
Microsoft Office

YueOHbIe ayIUTOpHUN JUIs
KypCOBOTO NPOEKTHPOBAHHMS
(BBITOJIHEHUSI KYPCOBBIX padoT)

KypcoBas pabota He mpeaycMOTpeHa y4eOHBIM IJIAaHOM.

JUis  caMocTOoATENbHOW  paboThl  OOy4aroUMXcs  MPEAyCMOTPEHBbl  MOMEIIECHHUS,
YKOMITJIEKTOBAaHHbBIE CIIEIMATM3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «lHTepHEeT» M oOecrieueHreM J10CTyNa B IEKTPOHHYIO

I/IH(l)OpMaI_II/IOHHO'O6paBOBaTCJ'ILHyIO Cpeay YHUBCPCUTCTA.

HanmeHoBaHue NOMEIICHMI 115
CaMOCTOSATENTFHON pabOTHI

OcCHaIIeHHOCTh TIOMEIEHUH 115
CaMOCTOSTENIFHON pabOTHI

IlepeueHb IMIEH3MOHHOTO
MPOTPAMMHOTO 00eCTICUeHUS

o0yJaromuxcs o0yJaromuxcs

IMoMereHne I CaMOCTOATENbHOM | Mebenb: yueOHas MeOeb Microsoft Windows;
paboThl o0yuaronmxcst (untanpHbii | Kommrekt — crmenmamusuposannoi | Microsoft Office
3an Hay4Hoit 6ubianoTexn) MeOesH: KOMITbIOTEPHBIE CTOJIbI

O6opynoBaHue: KOMIIBIOTePHAsI

TEXHHKa C MOAKIIYCHHEM K

nH}opMannoHHo-

KOMMYHHKAIIHOHHON ceTH

«/HTepHeT» M IOCTYyIOM B

QNEKTPOHHYI0  MH(OPMAIIMOHHO-




00pa3oBaTeIbHY 0 cpeny
00pa3oBaTesbHON  OpraHM3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOES
o0opymoBaHue, 0OCCICUHBAOIICE
JOCTYm K  CEeTH  HHTEPHET
(mpoBoaHOE COEIMHEHHE u
0ecrpoBOIHOE  COCJUHEHHE IO

texnosorun Wi-Fi)

TTomemieHue a1 caMOCTOSATEIHLHOM
paboThI 00yJaroIHXCs

Meobenb: yuebnas mebenb
Kommiexkr  cnenuann3upoBaHHON
Me6eIH: KOMITBIOTEPHBIE CTOJIbI
ObopynoBanue: KOMITBIOTEpHAs
TeXHHKa C IOJKIIOYCHHEM K
nHpopMannOHHO-
KOMMYHHKAIIHOHHON
«HTEpHET» W JOCTYHOM B
JJIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAILIMOHHOES
obopymoBaHHe, OOECIICUHBAOIIEE
JOCTYH K  CEeTH  HWHTEPHET
(mpoBonHOE COCIIMHCHUE u
OecrpoBOHOE  COCOMHEHHE MO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




