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PaGouas nporpamma JTACIIATUIAHBI OCHOBEI AHAJIN3A 41
AHAJIMTUYECKOI'O KOHTPOJIA cocraBneHa B COOTBETCTBHH € (heepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM BhIcIiero oopazoBanus (PI'OC
BO) no nanpasnenuto noarotoBku 27.03.01 CrannapTuzanus U METPOJIOTUS

. 7
[IporpaMmy cocTaBWII: 1
A3zapsaH A.A., KaH]l. XMM. HayK ,?/LT/_,&/ .

Pabouas nmporpamma auciumiauasl OCHOBBI AHAJIM3A U
AHAJIMTUYECKOI'O KOHTPOJIA yTBep)aeHa Ha 3acC€1aHAN

Ka(eapbl aHATUTUYECKON XUMUHU

npotokoa Ne 5 «18» mas 2021r. —

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

YTBepxkaeHa Ha 3aceJaHUH Y4eOHO-METOANYECKON KOMUCCUU (aKyJIbTEeTa XUMHUH
Y BBICOKUX TEXHOJIOTH

npotokoit Ne 7 «24» mas 2021r. EYRTS—
[Ipencenarens YMK ¢dakynbrera xumuu '

o 4
U BBICOKHX TEXHOJIOTUU becnanos A.B. / e

iy (

Penten3eHTHI:

J.A. bo3uH K.X.H., crapmmii HayuHblid cotpyaauk OAO «HUITUI a3nepepaboTka



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
KOMIUIEKCHBIX 3HAaHUH TEOPETHYECKHUX OCHOB, METOJIOJIOTHH M TPAKTUYCCKOTO BBIMOTHEHUS
XUMHUYECKOTO aHAJIN3a U OCYIIECTBICHUS aHATMTUIECKOTO KOHTPOJISL.

1.2 3agauu TMCHUILITHHEI

B cootBerctBum ¢ TpedoBanusmu PI'OC BO mo ¢opMHpOBaHHIO KOMIIETECHIIUH,
KOTOPBIMH JOJKHBI 00J1a1aTh CTYACHTHI, JUISI OCBOCHUS JUCIUTUTMHBI HEOOXOIUMO PEIIUTh Pl
3aJ1a4 U3yYUTh OCHOBHBIE MPUHIUIIBI BHITOJIHEHUS! XUMHUUECKOT0 aHaIN3a, METOA0JI0OTMN 0TOopa
po0 U MOATOTOBKH UX K aHATU3Y, a TAK)KE OCHOBHBIX IPUEMOB 00pa0OTKH U aHAU3a JIaHHBIX;
pa3BUTh YMEHUS IPOBOAUTH MEPOIIPHUATHS MO0 00ECIIEYCHUIO U KOHTPOJIIO Ka4eCTBa pe3yIbTaToOB
aHaim3a; chOPMUPOBATH MPAKTUYCCKUE HABBIKM MPOBEICHHUS DKCIEPHUMEHTOB IO 3aJaHHBIM
METOJMKaM C OO0paOOTKOW M aHAIM30M IOJYYEHHBIX PE3yJNbTaTOB; U3YYUTh OCHOBHBIC THIIBI
XUMUYECKUX PEAKIINi, UCIIOJIb3YEMbIX B aHATUTHUYECKOM XMMHUH, 3aKOHOMEPHOCTEH MPOTEKAHUS
KHCIIOTHO-OCHOBHBIX PEaKLUU U TEOPUH METO]1a KUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.

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

JucuumnuHa «OCHOBBI aHaNM3a W AHAJIUTUYECKOTO KOHTPOJIS» OTHOCHUTCA K YacTH,
dbopMupyeMoil yuacTHukamMu oOpa3oBaTeNnbHbIX OoTHOIIEeHUH brioka 1 "{ucuurmiuasl (Momyu)"
yuebHoro 1uiana. B cooTBeTcTBUM ¢ pabounM yueOHBIM TUIAHOM TUCHMIUIMHA W3Yy4aeTcs Ha 2
Kypce 0ouHOo# popmbl 00yueHus. Bua npomMexxyTOUHOM aTTeCTalluu: 3a4eT, SK3aMeH.

N3yuenuto quciuminHbl « OCHOBBI aHAIN3a U aHAJIMTUYECKOTO KOHTPOJISD MPEALIECTBYET
U3y4eHHue AUCUUIUINH «DU3ruecKre OCHOBBI U3MEPEHUN U ATAIOHBD», «XUMHUs», «MaTemaTukay.
JlanHast TUCUUIUIMHA SBJSETCS MPEAIIECTBYIOMEH JUIsl TUCHUIUIMH «AHAIUTHYECKAsT XUMUS»;
«Metoabl U cpeicTBa U3MEPEHUI B KOHTPOJIs», «OpraHu3ais 1 TEXHOJIOTHS UCTIBITAHHUI.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3y/JIbTATAMH 0CBOEHHS 00pPa30BaTeIbHOI IPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCLUMIUIMHBI HAalpaBlieHO Ha (OpMHpPOBaHHE Y
00yJarONUXCsl CICTYIONUX KOMIETEHIIUN

KOZ[ W HAUMCHOBAHUEC NWHAMUKATOPA PeSyJ’ILTaTBI O6y‘IGHI/I$I 10 JTUCIHUITITIMHE
JOCTHIKCHUA KOMIICTCHIITUN

IIK-17. CnocobeH NPOBOAWTL H3ydYeHHE W aHAJIW3 HEOOXOAUMOW HHGPOPMAIUH, TEXHHUYCCKHX IaHHBIX,
ToKasaresiel u pe3yNbTaToB padoThl, MX 0000IEHNEe U CUCTEMATH3AIUIO, TTPOBOJIUTH HEOOXOIUMBIE PACUEThI C
HCIIOJIb30BAaHHEM COBPEMEHHBIX TEXHUUECKHX CPEICTB

WIIK-1.1. AmnanusupyeT OCHOBHBIE MPHUEMBI | 3HAET MPHUHIUIBI BBIIOTHEHHUS XHUMHUYECKOTO aHaju3a,
00paboOTKU Pe3yIbTATOB aHAIH3A. npueMbl OO0paOOTKM M aHalu3a pe3yJbTaTOB aHalu3a;
METPOJIOTHYECKUE XapaKTEPUCTHKN METOAMKHU aHAIIN3a.
yMEeT  OCYWIECTBIISITH  JIUTEPATypHbI  TMOUCK U
AQHaIM3UPOBATh HOPMATHBHYIO JIOKYMEHTAIIUIO, CTaHAapPTh
Ka4yecTBa, METOIUKH aHaIN3a, TEXHHYECKHE
XapaKTepUCTUKU  CPEACTB  M3MEpEHHH,  OLEHHMBAaTh
TIOTPEITHOCTH H3MEPEHHH.

BJaJiceT HaBBIKAMM aHalW3a W O000OIIEHMS JIaHHBIX,
npueMamMu 00pabOTKM pe3ynbTaTOB aHaM3a M OLEHKH
METPOJIOTHUECKUX XapaKTEPUCTHUK.

WUIIK-1.2. TIpumensiet 1abopaTopHble METOIBI AJIsl | 3HAET MpaBUIIa COOPKH, ITOATOTOBKH K padoTe 1abopaTopHbIX
NIPOBEJICHUSI  WCCIIEJOBAaHMH ¥  MPOBEICHUS | YCTAaHOBOK ISl TPOBEICHUsS HCCIEAOBaHUI KauecTBa M
pacyeTos. 0e30macHOCTH  CBIPBs, TONy(habpuKaToB H  TOTOBOH
MIPOJYKILUH




KOZL 1 HAUMCHOBAHUEC UHAUKATOPA P€3yﬂbTaTI)I o6yquI/m 110 JUCLUIIJIMHEC
JOCTUKCHUS KOMIICTCHIIMN

yMeeT CHCTeMaTH3UPOBaTh W aHAIM3UPOBATh HH(MOPMAIIHIO,
TEXHUYECKHE JaHHBIC, IOKA3aTeIN U PE3yIbTaThI

paboThL.

BIIaJICET HaBBIKAMH MPOBEACHUS pacueToB c
HCTIOB30BaHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX PO TPaMM
B 00JIaCTH CTAaHIAPTU3AIUH U

cepTU(UKAIHU

PesynbpTarel 00y4deHHs] TIO JAUCUUIUIMHE JOCTHTAIOTCS B pPaMKaxX OCYIIECTBICHUS BCEX
BHJIOB KOHTAKTHON M CAMOCTOSATEIILHON pabOThl 00YUYAIOIINXCSl B COOTBETCTBUH C YTBEP KICHHBIM
y4€OHBIM IIJIaHOM.

NHnukaTopbl  JOCTHXKEHUS  KOMIIETEHIIMH CUMTAOTCS  C(HOPMUPOBAHHBIMH  IIPH
JOCTHKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB O0yUCHUSI.

2. CTpyKTypa U copep:KaHue TUCIUIIUHbI

2.1 PacnpenesieHne TPY10EMKOCTH AUCHHUILIMHBI IO BUIaM padoT

OO6riast TPYA0EMKOCTh MUCIUILIMHBI COCTaBsieT 6 3adeTHbIX eauuuil (216 gaco), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Bunst pabot Bcero ®dopma o0yueHus
4acoB OuHas
3
ceMecTp
("ackn)
KonTakTHas paéoTa, B TOM 4HCJIE:
AyIuTOpHBIE 3aHATHS (BCEro): 108 108
3aHATHA JIEKIIMOHHOTO THIIA 36 36
J1a00paTOpPHBIE 3aHATHUS 72 72

IMPAKTUYCCKHUC 3aHATUSA

CCMHHAPCKHE 3aHATUA

HWnas koHTaKTHasA padora:

Kontponus camocrosrensHoi padotsl (KCP) 6 6
[Ipomexxyrounas arrecrarus (MKP) 0.5 0.5
CamocrosiTeJibHAs pa00Ta, B TOM YHcJIe:
OdopmiieHne 1a00paTOpHBIX padoT 12 12
CaMocTosATeNbHOE H3yUeHHE TEOPSTUIECKOTO MaTepraia 10 10
CamocTosiTelIbHOE penieHue 3a1aq 8 8
[ToaroroBka K TeKyLieMy KOHTPOJIIO 35.8 35.8
KoHntposb:
IToaroroBka K sK3aMeHy 35.7 35.7
Oo0masi TpyA0eMKOCTh qac. 216 216
B TOM YHCJIe KOHTAKTHAas 1145 1145
padora
3a4. el 6 6

2.2 Copep:xanve TUCUMUIIJIMHBI
Pacrnipenenenne BuoB yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.

Paszenbr (TeMbl) AMCHUIUIAHBI, u3ydaemble B 3 cemectpe (2 kypce) (ounas dopma
o0yueHwusI)



KonnuecTtBo yacos
Bueayaut
No HammenoBanwne paznenos (Tem) AyauTopHas opHas
Bcero pabota
paboTa
JI 113 JIP CPC
1. BBenenune. MeTomoorust XUMHYECKOTO aHAJIM3a 8 2 - 4 2
2. Craiuy XHMHYECKOTO aHaJInu3a 50 10 - 24 16
3. MerTposoruueckie OCHOBBI XUMHUECKOTO aHaJIu3a 22 4 - 8 10
4. OfecnieueHne 1 KOHTPOJIb KaYeCTBa PE3yJIbTATOB aHAIN3a 22 4 - 8 10
XUMUYECKH: KIIMH B aHATUTHYECKOM Xxumun. KucnotHo-
5 €CKHe peaKil a €CKO CJIOTHO 57| 8 ) 14 13.7
OCHOBHOE PaBHOBECHE.
Tutpumerpuueckuil MeTo aHaiu3a. KucioTHo-oCHOBHOE
6. pUMeID A 36 | 8 - 14 14
TUTPOBAHUE.
HUTOI'O no pasdenam oucyuniundl 36 = 72 65.8
KoHTpoas camocTosrensHOM paboTsl (KCP) 6 - - - -
IIpomexxyTounas arrectanus (MKP) 0.5 - - - -
IToaroToBKa K TEKyIeMy KOHTPOJIIO 35.8 - - - -
OO6mas TpyJ0eMKOCTh 1O JUCIMILTHHE 216 - - - -
[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie

3aHATHA, CPC - camocrosTenpHas pa60Ta CTYACHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTLTHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

HaumeHnoBanue
pazzaena (TeMbl)

Coneprkanue pasjena (TeMbl)

dopMa TeKyIero
KOHTPOJISA

Beenenue.
MeTtonomnorus
XHMHYECKOTO

aHalIM3a.

IIpenMer aHaTUTHYECKON XUMUH, €€ CTPYKTypa, MECTO B
CUCTEME HayK, CBSI3b C IPAKTUKOW. 3HAUCHUE aHATUTUYECKON
XIMHU B HayKe, YKOHOMHKE U APYTHX cepax. OCHOBHEIC
aHanmuTHYecKkue pobiaeMel. Buapl ananmsa. CoBpeMeHHOE
COCTOSIHUE U TEHACHLIMU PA3BUTHUS aHAJIMTUUECKONH XHUMHUHU.
Hayunas xuMuKo-aHaIUTHYECKAs JIUTEPATypa.

Metox u metonuka ananmusa. Kitaccudukamnms MeTo10B
aHanu3a. Bujapl aHanuza.

VYernslii onpoc. JIP.

.| CTagnu XUMHUYECKOTO

aHaJi3a.

OCHOBHBIE CTaJIMU XUMHUYECKOTO aHanmu3a. Beibop MeTona u
METOJIMKH aHAJIN3a U COCTABIICHUE CXEM aHAIIN3a.
IIp0o600T6Op ¥ IPOOOIOArOTOBKA.

IIpencraButensHOCTE MPOOHL; IPo0Oa 1 00BEKT aHAIIN3A;
npo0a u MeTo] aHan3a. PaKTopsl, 00YCIOBINBAIOIINE
pasmep u criocob oTbopa nmpeacTaBUTENbHOM MPoOsL. OTOOP
poO TOMOTEHHOTO M TeTePOreHHOro coctaBa. CrocoObl
MIONTyYCHHS CpeaHEN PoOHI, IIepBUYHas 00paboTKa 1
xpaHeHue po0. OCHOBHBIE CIIOCOOBI IEpeBOIa MPOOHI B
bopMmy, HeOOXOJUMYIO ISl JAHHOTO BH/IA aHAJIH3A!
pacTBOpeHNE, TEPMUUECKOE PA3JIOKEHHE, CIUIABICHHUE.
CriocoObl MHTEHCU(UKAIIAY TTPOIEcca MOATOTOBKH MPo0o.
CriocoObI yCTpaHEHUS U y4ueTa 3arps3HeHUH U TOTePh
KOMITOHEHTOB MPHU MPOOOTIOIrOTOBKE.

MerTo/1bl BbLICNICHH S, Pa3/IeNIeHHs] 1 KOHIICHTPUPOBAHUSL.

Knaccudukarus MeTo10B BBIICICHUS, pa3fAeleHus 1
KOHIIEHTPHUPOBaHU. MeTOBI pa3AeieHus reTeporeHHbIX
cucTeM: (QUIBTPALUS, CEAUMEHTAINS, IEHTPU(PYTHPOBAHHE,
¢urotanys. MeTo/ bl pa3ieneHuss TOMOT€HHBIX CHCTEM:
OCaXIEHHE, TUCTHIUIALMS, PEKTH(UKALNS, OTTOHKA, COPOIHs
1 9KCTPaKIHAL.

MGTOZIH 06Ha[)y)KCHI/IH u I/IQICHTH{I!I/IKa[!I/II/I. 33,[[3‘11/1 u BBI60p

METOAAa 06Hapy)l(€HI/IH )44 I/IIICHTI/I(I)I/IKaIII/II/I XUMHUYCCKUX

VYernbiii onpoc. JIP.




coequHeHUH. nenTrdukanms aToMoB, HOHOB U BELICCTB.
JpoOHbIii 1 cucTeMaTHYeCKuil aHan3. Ou3nvyeckue METO b
oOHapyKeHUS U UICHTU()UKAIIUN HEOPTAHUUCCKUX U
OpraHMYECKUX BEIIECTB. MUKPOKPUCTAIIOCKOMUYECKU I
aHaJIN3, MUPOXUMHUUECKU aHanu3. KanensHblil ananms.
DKCHpecCHbI KaYeCTBEHHBIN aHAJIU3 B 3aBOJICKUX U MOJIEBBIX
YCIIOBHISX.

KonndecTBeHHBIN aHAIN3 AHAIMTHYCCKUHA CUTHAI M TIOMEXH.

CriocoOBbI ompeieIeHns CoAep KaHus 110 TaHHBIM
AQHAJIUTUYECKUX U3MEPECHUM.

Mertpomnormdeckue |OCHOBHBIE METPOJIOTHUYESCKIE TOHATHS U PEACTABICHUS. VYernblii onpoc. JIP.
OCHOBBI XUMH4IECKOT0 |OCHOBHBIE XapaKTEPUCTUKN METOIA aHAJIN3a: NIPABIIIBHOCTD, | CaMOCTOSTeNIbHAS
aHam3a KOX(PHUIHIEHT YyBCTBUTEIHHOCTH, TIpe/ie] OOHAPYKEHHUS U pabota
ap. CucremaTndecKkue 1 CiryyaiHble TOTPEIIHOCTH.
Crarucrnueckast 00pab0TKa pe3yIbTaTOB H3MEPEHHH.
Crnoco0bI MOBHIIIEHUS] BOCTIPOM3BOANMOCTH M PAaBUIILHOCTH
aHau3a.
Obecnieuenne u  |[loHsATHsa 0OecnieyeHne Ka4ecTBa, KOHTPOJIb KauecTBa, Peiitunroas
KOHTpOJIb Ka4eCTBa |CHUCTEMa KauecTBa, yIPaBJICHUE KaUeCTBOM PE3yJIbTaTOB KOHTpOJIbHAsT paboTa
pe3yJbTaTOB aHaNM3a |aHamu3a. [IpoBepka MpaBUIbLHOCTH BEIOPAHHONW METOIUKH. Nel

ATTecTalys METOAMK aHaau3a. Y CTOHYMBOCTh METOIUKHU
aHanmm3a. BHyTprmabopaTopHas BOCIPON3BOIUMOCTE,
CXOJUMOCTH pe3yNbTaToB aHamm3a. ObecrneueHne KauecTBa
Pe3yAbTAaTOB aHaJIn3a: KOHTPOJIbHBIE KapThl, BEACHUE U
XpaHEeHHE TOKYMEHTAINH!, MeXIIabopaTOpHEIC
3KcIepuUMeHTHI. [IoBepka cpeacTB U3MEPEHUN.
AKKpenuTanus aHaTuTHYeCKHUX JJabopaTOpuil U MPOBEpKa UxX
KOMIETEHTHOCTH.

.| XuMuueckue peakuuu
B aHAJUTUYECKOU
xumun. KuciaotHo-
OCHOBHOE paBHOBECHE

OCHOBHBIE THIIBI XUMHYECKUX PEAKIIUNA B aHAJTUTHYECCKOHN

XUMHH. KUCJIIOTHO-OCHOBHBIC, KOMHHeKCOO6p330BaHI/IH,
OKHUCJICHUS-BOCCTAHOBJICHHUS. 3aKOH I[eﬁCTByIOH.IHX Macc.
Koncrantsr PpaBHOBECHA: TCPMOJUHAMUYCCKUEC, PCATIbHEBIC,
YCJIOBHBIC. CocrosiHHIe BCHICCTB B UJICAJIBHBIX U PCAJIbHbIX
CUCTCMaAXx. CKOpOCTL peaKuHﬁ B XUMHUYCCKOM aHaJIn3€.
anKTOpLI, BJIMAIOIINC HA CKOPOCTb. anaBneHHe pCaknusAMu
" 1nponeccaMu B aHATUTIYECKON XUMHH.
KucnmoTHo-0CHOBHOE paBHOBECHE. COBpGMGHHHC

MIPEACTaBIICHUS O KHCIIOTaX ¥ ocHOBaHUAX. Teopus JIpouca.
Teopus bpencrena-Jloypu. PaBHOBecHe B cucTeMe KUCIOTA -
COIPSDKEHHOE OCHOBAHME U pacTBOpUTENb. KOHCTaHTHI
KHCJIIOTHOCTH M OCHOBHOCTH. KHCIIOTHBIE ¥ OCHOBHEBIE
cBoiicTBa pacTBopuTeneil. KoHcraHTa aBTOIpOTONH3A.
Bnustare npupoabl pacTBOPUTENS HAa CHITy KHCIOTHI U
ocHoBaHUs. HuBenmpyronwii n nud depeHIupy i
a¢dexr pactBopuressi. KHCIOTHO-OCHOBHOE paBHOBECHE B
MHOTOKOMIIOHEHTHBIX cucTeMax. bydepHsie pacTBopsI 1 Mx
cBoiicTBa. bydepHnas emkocts. Berancnenns pH pactBopos
He3apsDKEHHBIX U 3apsDKEHHBIX KHCJIOT M OCHOBAHMH,
MHOTOOCHOBHBIX KHCJIOT M OCHOBAaHHH, CMECH KHCIIOT U
OCHOBAHUM.

VYernslii onpoc. JIP.
Peittunrosas
KOHTpOJIbHas paboTa
Ne2

Tutpumerpuueckuit
METOJl aHAJIN3A.
KucnorHo-ocHoBHOE
TUTPOBAHUE

Turpumerpuyeckuii MeToa aHanusa. TpeboBaHus,

NIPEABSBISAEMBIE K PEAKLIUU B TUTPUMETPUYECKOM AHAJIU3E.
Bunbl THTpUMETPUYECKUX ONPEAEIICHUI: IPAMOE U
obOpaTHOE, KOCBeHHOE TUTpoBaHHue. CITOCOOBI BEIPAXKEHHS
KOHLIEHTpalUi pacTBOPOB B TUTpUMETpUHU. IlepBuuHbIE
CTaHIAPTHI, TPeOOBAHUSA K HUM. BTOpHYHbIE CTaHIApPTHI.
Touka 3KBHBaJIEHTHOCTU U KOHEYHAsl TOUKA TUTPOBAHMSL.
KucnotHo-ocHOBHOe TUTpOBaHue. [TocTpoeHne kpuBbIX

TUTpOBaHus. KpuBbIe THTPOBAHMS CHIIHBIX U CJIA0BIX KUCIIOT
1 ocHOBaHUH. DaKTOPBI, BAUAIOLIUE HA XapaKTep KPUBBIX
TUTpOBaHUs. KHCIOTHO-OCHOBHOE TUTPOBAHUE B HEBOJHBIX
cpenax. IHANKATOPBI KNCIOTHO-OCHOBHOTO THTPOBaHUs. pT
HMHAWKATOPOB, HHTEPBAJ Iepexo/1a okpacku. Ilorpemnocti

Yceruslii onpoc.JIP.
Peittunrosas
KOHTpOJIbHAs paboTa
Ne3




TUTPOBAHUA. O6nacTh MPAKTUYCCKOTO MPUMCHCHUSA METO0B
KHCJIOTHO-OCHOBHOI'O TUTPOBAHUS.

JlabopaTopHblie padoThl)

2.3.2 3aHATHS CEMUHAPCKOI0 THNA (MPaKTHYecKHe / ceMMHAPCKHE 3aHATHS/

Ne HaumeHnoBanue paznena TemaTrxa samsrHit/pabop dopMa TEKYILIEro
(Tembr) KOHTPOJIS
1. |Texumka mabopaTopHbIXx |CriocoObI BEIpaKeHUS KOHIICHTPAIUK pacTBOPOB. Pemenne 3anau
paboT B aHATTMTHIECKOH
J1a00paToOpHUHu.
2. |ApoOHbIii 1 Baxcuelinye kauecTBEHHbIE PEAKIIMU KaTHOHOB 1-3 rpymm. Pewmenue 3anay, JIP
CHUCTeMaTHUYEeCKHUH Baxcuelinye kaueCTBEHHbIE PEAKIIMU KaTHOHOB 4-6 Ipymil.
ananuz. Kiaccndukanus |AHamu3 cMecu colieil Ha KaTHOHBI U aHUOHBI
KaTHOHOB.
3. |Crarucruueckas Pacuer noBeputenbHOro MHTepBaia. BrigBneHUe IpoMaxa. Pemenue 3anau
00paboTKa pe3ynbTaToB
HU3MEpEHUI.
4. |PemeHne pacyeTHBIX Pacuer pH BOJHBIX U HEBOAHBIX PaCTBOPOB KUCIIOT, Pemenne 3anau
3a/1a4 IO TeEMe OCHOBaHHH, aM(OIUTOB, OyPEepPHBIX paCTBOPOB
«XUMHUECKOE
paBHOBECHEY.
5. |KuciaoTHO-0CHOBHOTO IlepBuuHbIe ¥ BTOpUYHBIE CTaHAApTHL. IIpurorosienue u Pemenue 3anau, JIP
TUTPOBAHUS. CTaHJapTU3aIMs pacTBopa menouu. OnpeneneHne CHIbHON
KUCIIOTHI B pacTBope. OnpeeneHue a30THOH U O0pHOU
KHCJIOT IIPU UX COBMECTHOM NPHCYTCTBHH.
OnpezeneHne KUCIOTHOCTH IHIIEBOTO MPOIYKTa METOIOM
KHCJIOTHO-OCHOBHOT'O TUTPOBAHHUS.
Omnpenenenne kapOOHaTa U IIEIOYH MIPU UX COBMECTHOM
MPUCYTCTBHH.
6. |Pacder KpuBBIX Pacder pe3ynbTaToB KUCIIOTHO-OCHOBHOTO THTPOBAHHS. Pemenne 3anau
KHCJIOTHO-OCHOBHOI'O Pacuer MHIMKATOPHBIX OMNOOK KHCIOTHO-OCHOBHOTO
TUTPOBAHUSL. TUTPOBAHUSL.

3amura naboparopHoii padotsl (JIP)

2.3.3 IIlpuMepHasi TeMaTMKAa KypcOBbIX padoT
KypcoBas paboTa He mpeycMOTpeHa y4eOHbIM IIJIaHOM.

2.4 TlepedyeHb y4eOHO-METOAMYECKOro odecneyeHUs VI CAMOCTOATEIbHON PadoThl
o0y4aromuxcs Mo JMCHUILIHHE (MOYJII0)
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TCOPETUYCCKOTO MaTcpuraia

Ne Bun CPC BBINOJIHEHHUIO CaMOCTOSATEIEHON PabOTHI

1 | Odopmienue 1abOpaTOPHBIX |AHATUTHYECKAS XHUMHUS : yaeOHoe mocooue / JI. A. Uynpeinuna, JI. U. TTuns;
pabot MunncrepcTBo 00pasoBaHus u Haykun Poc. ®Demepannu, KyOGanckwii
rOCYAapCTBeHHBIN yHUBepcUTeT. - KpacHomap: KybaHckuii rocyjapcTBeHHBIN
yauBepcurer, 2018. - 107 c.: mn. - ABT. ykazaHel Ha 00OpOTE€ THT. JI. -
Bubnuorp.: c. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:

HENOCPEICTBEHHBI.
2 | CamocrosiTenpHOE U3yUeHHE |AHamUTHYEcKast XUMus : yaebHoe nocodue / [I. A. Uynpeauna, JI. U. TIuns;

MunncrepcTBo obpasoBanuss u Hayku Poc. ®Pemepannm, KyOGanckwii
roCyIapCTBEHHBIN yHUBepcHTeT. - KpacHomap: Ky6aHckuii rocy1apCTBEHHBIH
yuuepcuret, 2018. - 107 c.: mn. - ABT. ykazaHbl Ha 00OpPOTE THT. J. -
bubnuorp.: c. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:

HENOCPEACTBEHHBIN.




3 | CamocrosiTenbHOE pelIeHre |AHanuTHuecKast Xumus : yuebnoe nocoodue / JI. A. Uynpeiauna, JI. U. TIuns;
3a1a4y MunucrepcTBo obOpazoBanusi u Hayku Poc. ®epepanmu, KyOaHckuit
rocyJlapCcTBEHHbIN yHUBepcuTeT. - KpacHomap: Ky6aHckuii rocy1apcTBEHHBIN
yuuBepcurer, 2018. - 107 c.: mn. - ABT. ykazaHel Ha 00OpOTE€ THT. J. -
Bubmuorp.: c¢. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:

HENOCPEACTBCHHBIN.
4 [MoxaroroBka k TekymeMmy |MeToauyeckne peKOMEHIAIMY K OpraHnu3aliy ay JUTOPHOH U BHEAY AUTOPHOU
KOHTPOJIIO (caMocTOsITENpHOM) PaOOTHI CTYIEHTOB: MeToaAndeckue yka3anus / coct. T.I1.

Cropoxenko, T.b. Ilounmnok, A.B. Becmamos, H.B. Jlo3a. — KpacHomap:
Ky6anckwuii roc. yH-T, 2018. - 89 c.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 0OyYaroImIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JJis U1 ¢ HapyIICHUSIME 3PCHUS

— B MieyaTHOM (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popmMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaiis.

J5ig U1 ¢ HapyIIeHUSIMU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

3. OOpa3oBare/ibHbIE TEXHOJOTHMH, NMPUMeHsieMble NMPH OCBOCHUM IHCIHUIIUHBI
(Mmonmy.Jist)

B xoxme wu3yueHus JUCHMIUIMHBI MNPEAYyCMOTPEHO HCMOJB30BAHUE  CIIEIYIOLIUX
00pa3oBaTeNbHBIX TEXHOJOTUN: ayJUTOpHAss paboTa B BUJIE TPAJAUIIMOHHBIX (OPM: JICKIIUU U
nabopaTopHOil pabOTHI; camocTosiTeNbHAas paboTa CTYJAEHTOB, TPYNIOBBIE JUCKYCCHH.
KoMmieTeHTHOCTHEIN noaxoa B paMKax MpenoaaBaHWsA  JUCHUINIMHBI PCaIU3yCTCsA B
UCIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHH M aKTHBHBIX METOAOB (IIPOEKTHBIX METOJIUK,
MO3rOBOIO IITypMa, pa30opa KOHKpPETHBIX CHUTyallMi, aHalu3a IeJarori4eckux 3ajad,
MEeAarorn4eckoro 3KCIepuMEeHTa, MHBIX (OpM) B COYETAaHMHM C BHEAayAUTOpHON paboToil. B
paMKax M3ydeHHUs Kypca IPeayCMOTPEHO MOCEIICHHE YKOJOTUUECKUX JabopaTOpuil U HAyUYHBIX

LIEHTPOB.
NupopmaniionHble  TEXHOJIOTUH, TMpPUMEHSEMblE TPU H3YYEHMHM  JUCLMILIUHBI:
UCMOJIb30BaHUE  HMHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHIEMbIE TPH U3YUYEHUU AUCHUIUINHBI
— I JIAI C OIPAHMYEHHBIMM BO3MOXXHOCTSIMHM 3JI0POBbSl NPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTallU! C UCIOJIb30BAHUEM DJIEKTPOHHOH ITOYTHI.

4. OueHoOYHbIe CPeACTBA JJISA TeKYIIero KOHTPOJISA YCIeBAeMOCTH U NMPOMEKYTOYHOI
aTrecTauuu

OrneHOYHBIC CpeNCTBAa MpeAHa3HAYEHBI JJII KOHTPOJIS M OICHKH 00pa3oBaTeNbHBIX
JTOCTHKEHUH 00yJarOIINXCsl, OCBOMBIIUX POrpaMMy yueOHON NUCIUTUTMHBI « OCHOBBI aHATTN3a U
AHATUTHYECKOTO KOHTPOJISD.



OueHoYHBIE CPEACTBA BKIIOYAET KOHTPOJIBHBIE MATEpUAIbl ISl MPOBEACHUS TEKYLIero
KOHTPOJIs B hopMe 3aaHui U1 CAMOCTOSITEIILHOTO PEILICHHS], 33/1a4 JJIsl PEILICHHS B ay IUTOPHH,
KOHTPOJIbHBIX Pa0OT, KOHTPOJBHBIX BOIMPOCOB K JIAOOPATOPHBIM paboTam, U MPOMeEKYTOUHOM
aTTecTanuu B (hopMe BOIIPOCOB U 33/1a4 K 3aUETy U SK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB NJIA Tekymeﬁ H HpOMe)l(yTO‘lHOﬁ aTrreCTalmumn

Kona u nammeHnoBaunue

HauMenoBaHue O1[eHOYHOTO CpeacTBa

KOMITBIOTEPHBIX 1IPO
rpamMM B 06JacTH
CTaH/apTH3alUH U
CepTU(QHKAINU

Ne Pesynprarel 00y4yeHus
HMHIKAaTOpa . [IpomexyTouHas
n/n (B cootBeTcTBMU C 1. 1.4) Texymuii KOHTPOIb
(B cooTBeTcTBUU C 1. 1.4) arTecTanus
3HAET IPUHLUIIEI KonrponbHas padora; Bonpoc Ha
BBINTOJTHEHHS 3ajauu AJsl peleHus B SK3aMeHe
XMMHUUYECKOTO aHaJIM3a, ayJJUTOPHHY,
TIpUEMBbI 00PaOOTKH U 3amanus 1asa
aHaM3a pe3yJbTaToB CaMOCTOSATEILHOTO PEIICHHS
aHaNN3a;
METPOJIOTHUECKHE
XapaKTEePUCTUKU
METOIUKH aHAIH3a.
YMEET OCYILECTBIISAT 3agaun A7 peneHus B OK3aMeHAI[OHHAs
JIUTEPATYPHBII TONCK U ayJUTOPHH, 3ajga4da
UIIK-1.1. Ananuzupyet aHaJU3UpOBaTh 3amanus as
OCHOBHBIE ITPHEMBI HOPMAaTHBHYO CaMOCTOSATENIFHOTO PEIICHNUS,
1 | o6paboTKH pe3ynbTaTOB JIOKyMEHTAIIHIO, JlabopaTopHast paboTa
aHaImu3a. CTaH/apThl KauecTBa,
METOJIMKH aHaJIN3a,
TEXHUYECKHUE
XapaKTEePUCTUKH CPEICTB
NU3MEpEeHNH, OLICHUBATD
TIOTPEITHOCTH H3MEPEHHH.
BJaJICeT HaBBIKAMHU KontponbHas padora; Bompoc Ha
aHanM3a U 0000IIEHNS 3agaun A7 peneHus B 9K3aMEHE
JaHHBIX, IPHEMAMHU ayJUTOPHH,
00paboTKN pe3yIbTaToOB 3agaHus s
aHaJIN3a U OLIEHKU CaMOCTOSATENLHOTO PEIICHHS
METPOJIOTHYECKUX
XapaKTEePUCTHUK.
3HAeT MpaBmiia COOPKH, KonTponbnas pabota; DK3aMeHaIMOHHAs
HOJTOTOBKH K paboTe 3amaun A7 pemeHus B 3a1aya
71a00paTOPHBIX YCTAaHOBOK | ayJUTOPHH,;
JUIS TIPOBEJICHUS 3aganHus s
HCCIIEIOBAaHUN KadecTBa U | CaMOCTOSATEIILHOTO PEIICHHS
0€3011acCHOCTH CHIPbS,
oy pabpukaToB u
TOTOBOM NMPOJTYKINH
yMeeT cucreMaTH3npoBath | KonTposibHas pabora; Bompoc Ha
1 aHAJIU3UPOBATH 3agaun A7 penieHus B 9K3aMeHe
5 WUIIK-1.2. ITpumensier uHhopmaIuio, ayJIUTOPHHY,
1a00PaTOPHBIE METOBI TEXHUUYECKHUE TaHHBIC, 3amauus aasa
JUIS TIPOBEJICHNUS MOKa3aTeN! U Pe3yJIbTaThl | CAMOCTOSITEIBHOTO PEIICHUS
HCCIIEI0BaHUN U paboTshL.
OpOBCICHUS paciCTOB. BJIQJICCT HAaBBIKAMH Kontponpnas pabora; Bompoc Ha
MIPOBEACHUS PACUETOB C JlabopaTopHnas paboTa 9K3aMeHe;
HCTIOTb30BaHUEM OK3aMeHaIoOHHAs
COBPEMEHHBIX 3aja4ya




TunoBbie KOHTPOJIbHbIE 3aJaHUSI MU HHbIE MaTepPUAJIbl, HeO0OX0AMMBbIe /IJI OLleHKH
3HAHM, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATeJbHOCTH, XaPAKTEPHU3YOIIHUX ITANbI
¢dopMupoBaHusi KOMIIETEeHIM B Mpollecce OCBOEHHUsI 00Pa30BaTeJIbHOM MPOrPpaMMbl

Koumponsnan paboma 1
Bapuanm 1

1. Copepxanue pochopa B 4yryHe mo JaHHBIM aTOMHO-IYMHUCCHOHHOTO aHAIM3a COCTABIISICT

(%): 0,26; 0,24; 0,21; 0,23; 0,27; 0,30. UmeeTcst 11 mpomMax B BBIOOPKE pe3yJIbTaToOB?
(3 banna)

2. Ilpu ompeneneHuM CBUHIIA B MHINEBBIX MPOIYKTaX aTOMHO-aOCOPOIIMOHHBIM METOJIOM
MOJIYYEHBI CIICyIOIue pe3ynbTaThl (Mr/kr): 5,5; 5,4; 5,6; 5,7; 5,6; 5,4. Paccuumraiite
CpeIHUH pe3yabTaT aHaIK3a U ero JoBepuTenbHbIN uHTEepBan (ipu P=0,95). (5 6annos)

3. Ompenenure MOJSPHYIO MACCy YKBHBAJICHTA KUCIOTHI B PEAKIUU:

H4P207 + 3NaOH = NazHP>07 +3H20(2 6anna)

4. Kakoit 00beM BoibI Ha0 106aBuTh K 500 mut 0,6756 M pactBopa NaOH, uTo0s! momy4duTh
pactBop ¢ konneHTpanueut 0,5000 M? (3 6anna)

5. OcHOBHBbIE CTaNN XUMUYECKOTro aHanu3a. OxapakTepu3ynTe KaxIblil oTarm.

(7 bannos)

6. /[lalite onpeneneHus CleIyrONIMM MOHATUSAM: «CyXO0€» 030JICHHE, KBapTOBaHHE, Mpeael

obHapyxenus. (3 baiia)

Koumponvnasa paboma 2
Bapuanm 1

1. Kakum o0OpazoMm cBsi3aHbl MEXIy COOOW TepMOJMHAMUYECKass U peajibHas KOHCTAHTBI
paBHOBecust 1ust iporiecca A + bB < fF? Uro Takoe koaddunmeHT akTHBHOCTU? YKaKHTE
(dakTopbl, BIMSIONIME Ha BEIMYMHY KOX(pQUIMEHTa aKTUBHOCTH. PaccuuTaTh peasbHYyIO
KOHCTAHTY KHCJIOTHOCTH JIJIsl MypaBbUHO# KucIoThI B pucytctBun 0,003 M pactBopa MgClo.
(5 bannos)

2. Yro takoe Oydepnsiit pactBop? [IpuBemure mpumepsl. OObsicHATE MexaHH3M OydepHOoro
neiicTBus areraTHOro OydgepHoro pactBopa? (3 6anna)

3. Kakas peaknus Ha3bpIBaeTCs KHCIOW, HeWTpanbHOW W menodHoi? Kakyro cpexy mmeer
pacTBOp, MOJTYYCHHBIN MPHU CMEIIUBaHUK paBHbIX 00bemMoB 0,100 M pactBopos: a) HCI +

NaOH; 6) HCI + NH3; 8) HCOOH + HCOONa; (3 6anra)

4. Berunciaute pH pactBopa, momyueHHoro no6asienueM k 20,00 mn 0,1000 M pactBopa
ammuaka 40,00 ma 0,0500 M pactBopa HCl u 60,00 mi muctuiumpoBanHoi Boasl (Kp =
1,75-10%). (5 6annos)

5. K 100,0 M1 0,0600 M pactBopa hochopnoit kucnotst od6asiero 75,00 mi 0,1600 M pactBopa
ruapokcuaa Kamus u 25,00 i1 AMCTHIUIMPOBaHHOM BOJbL. Berumcnuts pH momyueHHOro
pactBopa. (Ka1 = 7,52-1073; Koo = 6,31:108; Koz = 1,26:1072). (7 6annos)

Konmponsnas paboma 3
Bapuanm 1
1. PaccumraiiTe ckadok W moabepute wWHAMKATOpbl Tipu TuTpoBanuu (0,2000 M pactBOpa

6ensoitnoit kucnotsl (K=1,62:10%) 0,2000 M pactBopom NaOH (HOTrpeImHoCcTs THTPOBAHUS
0,1%). (5 6annos)
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2. Ilepeuncnure OCHOBHBIE TPEOOBAHUS, MPEABIBISIEMbIE K pPEAKUUSIM B THUTPUMETPUUYECKOM
MeTojle aHanu3a. UTo Takoe mepBUYHBIE cTaHAapThi? llepeuncnure npeabsBiseMble K HUM
TpeboBanus. Ha30BHTE OCHOBHBIC CIIOCOOBI MPUTOTOBJICHHUS CTaHIAPTHBIX pacTBOpoB. (5
6annos)

3. Uemy paBHa wunaukatopHas omuOka tuTtpoBanus 0,01 M HNOsz 0,015 M NaOH c¢
tumondranenrom (pT=10)? (5 banros)

4. K pactBopy (NH4)2SOs mobasunmu 25,00 M pactBopa NaOH (T(NaOH)=0,008922).
Kursiuenuem ymanmim aMMHaK, a Ha TUTPOBAHUE OCTABIICHCS MIEIOYH 3aTpaTwiu 8,65 M
pactBopa HCI (T(HCI1)=0,007236). Beruucnuts maccy (NH4)2SO4 B rcciaemyeMom pacTBope.
(7 6bannos)

5. Kak ompeaenuTh Npu COBMECTHOM MPHUCYTCTBUU COJISIHYI0O H 0-(pOochOpHYIO KHCIOTHI?
[TokaxkuTe, KaK pacCUUTATh MAcChl 3TUX BEIIECTB Yepe3 00bEMbI TUTPAHTA. (5 OaAL108)

Konmponwnsie éonpocwt k 1abopamopusim pabomam

Jlabopamopnas paboma Nel

AHanuThueckas peakuus. AHaJIUTHYECKHE TPU3HAKK. YyBCTBUTEIBHOCTb U CEIEKTUBHOCTH
AHAJIMTUYECKOM peaKkuu.

. JIpoOHBIi ¥ cHCTEeMaTHYECKU aHaATH3.

. [lpyHIMn neneHns KaTHOHOB ¥ AaHMOHOB HAa AHAJTUTHUYECKUE IPYIIIIbL.

. Paznuynble cXeMBbl cUCTEMaTHYECKOTO aHaJIN3a KaTHOHOB.

. Kucnorno-menounas cxema paszieneHust KaTuoHoB. [IpuHaiIexHOCTh KaTHOHOB K 1-6 aHanUTUYECKUM
rpynnam. ['pynmnoBbie peareHTsl.

. Baxxneiiniye kauecTBEHHbIE PEAKIIUN KATHOHOB 1-6 aHaTUTUYECKUX TPYIIIL.

Jlabopamopuas paboma Ne2
[IpuHuun pasgeneHuss aHUOHOB HAa AHAJIMTUYECKHE TPYIIIbI B 3aBUCMMOCTH OT PACTBOPUMOCTH
BOKHEUIINX COCTUHEHHUIA.
[IpuHanIe)xHOCTh aHUOHOB K 1-3 aHaTUTHYECKUM rpymnaM. ['pynmnoBbie peareHThl.
Baxkneiimme kauecTBEHHbIE PEAKIIMM AHUOHOB 1-3 aHATUTUYECKUX TPYIIII.
N3noxure X04 CHCTEMAaTUYECKOr0 aHAJIM3a B MPOLIECCE ONPEAEIIEHNs KATHOHA U aHUOHA B COCTABE
COJIN.

Mo

Jlabopamopuas paboma Ne3
OCHOBHBIE TOHATUS TUTPUMETPUYECKOIO METOJA aHaiau3a. Todka HKBHBaJEHTHOCTH. KoHeuHas
TO4Ka TuTpoBaHus. Tutpant. MHaukarop.
OcHoBHbIE TpeOOBaHMsI, IPEIbIBIAEMbIE K PEAKIUSAM B TUTPUMETPUUIECKOM METO/IE.
[lepBuuHble cTaHAapTHBIE BellecTBa. TpeOoBaHus K IEPBUYHBIM CTaHapTaM, mpumepbl. OCHOBHBIE
CIOCOOBI IPUTOTOBJICHUSI CTAHJAPTHBIX PACTBOPOB.
BropuuHnbie cTaHAapThl, yCTAHOBJICHUE X TOYHON KOHIIEHTPALUH.
OcHoBHbIE paboune pacTBOPHI B KUCIOTHO-OCHOBHOM TUTPOBAHUU. Y KaKUTE BEILIECTBA, IO KOTOPHIM
MIPOBOJSAT CTaHAAPTU3ALIMIO 3TUX pacTBOpoB. Hanummre ypaBHEHUs peakiyii.
TutpoBanue 1o crnocody NUIETHPOBAHUS U IO CIIOCO0Y OT/IENbHBIX HaBecoK. DopMyIibl 11 pacuera
PE3yJIbTaTOB TUTPOBAHMUSL.
Jaiite onpeneneHue ClEeIyOIMM HNOHATUSAM: TUTP pacTBOpa; TUTP PAcTBOpA IO ONpPEAEIAEMOMY
BEUIECTBY; OKBUBAJICHT BeUIECTBA; (DAKTOp OSKBUBAJICHTHOCTH;, MOJISIpHAs KOHLEHTpauus
HKBUBAJIEHTA; MaccoBas 1ois. [IpuBenute GopMyibl, CBSI3bIBAIOIINE STH MOHITHS.
OcHoBHbIE CIIOCOOBI TUTPOBaHUS (TpsiMoe, oOpaTHOe, o MeToay 3aMenieHus ). [Ipunuun pacuera
pE3yJIbTaTOB TUTPOBAHMSL.
Hanummre ypaBHeHHS Uis pacyeTa Macchl aHaluTa IO pe3yJibTaTaM MpsIMOro, OOpaTHOTO U
3aMECTUTENBHOIO TUTPOBAHMUS.
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HammmmTe ypaBHeHHE B3aUMOACHCTBHS pacTBOpa IIEJIOYH C IIEPBUYHBIM CTaHAAPTOM, YKKUTE €ro
(akTOp SKBHUBAJICHTHOCTH.
N300pa3nTe KpUBYIO TUTPOBAHUS U OOBSCHUTE BEIOOP HHAMKATOPA.

Jlabopamopuas paboma Ne 4
OCHOBHBIE TIOJIOKEHUSI HMOHHO-XPOMO(OPHOW TEOPUU KHCIOTHO-OCHOBHBIX HHJIUKATOPOB.
Tayromepuzanus. {ucconuanus naaukatopa. KoncraHTa KMCIO0THO-OCHOBHOTO MHMKATOPA.
WuTepBan nepexoja OKpacKd KHUCIOTHO-OCHOBHOrO MHAMKaTopa, pT. CBs3b MHTEpBaia mepexona
OKPAacCKHU KUCIIOTHO-OCHOBHOI'O MH/IMKATOpa U €r0 KOHCTaHTBHI.
[Tonatue o xpomodopax M ayKCOXpomax. YKaKuUTe XpoMo(opbl M ayKCOXpOMBI ~ Ha IpUMEpe
KHUCJIOTHO-OCHOBHBIX MHJIMKATOPOB U3 IPYIII a30KpacuTesIel, PTaJeuHoB U CyIb(o(TaaenHoB.
Hanummre crpykTypHble (OpMysbl 00erX TayTOMEpHBIX (opMm ¢eHondranenHa, METUIOPAHXKA,
napa-HUTpo(eHosa U 0ObSICHUTE MEXaHNU3M U3MEHEHUS OKPACKU 3TUX MHAUKATOPOB.
Ha3zoBuTe OCHOBHBIE IPYMITBI KUCIOTHO-OCHOBHBIX HHANKATOPOB, YKAKUTE UX XPOMO(DOPHI.
@dakTopbl, BIUAIOLIME HAa OKPAaCKy pacTBOPOB KHCIOTHO-OCHOBHBIX HMHJIUKAaTOPOB. OCHOBHBIE
TpeOOBaHUs, IPEIBIBIIEMbIEC K KHCIOTHO-OCHOBHBIM HHAUKATOPAM.
KpuBble TUTpOBaHMS CHUJIBHBIX KHUCIOT M ocHOBaHMH. CTemneHb OTTUTpOBaHHOCTH. Ckadok
tuTpoBanusi. Pacduer pH ans mocTpoeHHsI KpHUBBIX TUTPOBAHHS CHIBHBIX KHCIOT W OCHOBaHHIA,
IpeJe/IbHbIE 3HAaUE€HUS! KOHLEHTPAL TUTPYEMBIX BELECTB.
Brrunciienue pe3ynabTaToB MPSIMOTO, OOpPAaTHOTO H  3aMECTHTEIBHOTO KHCIOTHO-OCHOBHOTO
TUTPOBAHMU.
PacueTsl mpu NMPHUrOTOBIEHUH PACTBOPOB HEOOXOAWMOW KOHIEHTpauuu. TuTp, mMaccoBas IO,
MOJISIpHAsl KOHLIEHTPALMs SKBUBAJICHTA U N1EPEX0/] OT OJHOM KOHIIEHTpALUH K IPYTrOH.
MOXHO JIi B Ka4eCTBE TUTPAHTOB MCIOIH30BATH cl1adble KUCIOTH M ocHOBaHUs? [Touemy?
Boruucnenue pH pacTBopoB B npoliecce KUCIOTHO-OCHOBHOI'O TUTPOBAHMUSL.
Metoauka onpeiereHne CUILHON KUCIOTHI B pacTBope. [IpuHIMT BRIOOpa HHAKMKATOPA.
Hanumure popmyity asis pacyeTa KUCIOTHOCTH MHUILEBOTO MPOAYKTA. Y KaXXUTE eAUHUIYY U3MEPEHUS
KHCJIOTHOCTH, IPUBEIMTE €€ OTpEIeIICHHUE.

Jlabopamopuas paboma NeS
Omnpenenenue kapOOHAT - M TMIPOKapOOHAT-MOHOB NPU COBMECTHOM IPHCYTCTBHU. MeToauka,
000CHOBaHKE BbIOOpa MHAMKATOPA, YPABHEHUS PEAKIUH.
Omnpenenenue kapOoHaTa HATPUS U THIPOKCHUIA HATPHSI P COBMECTHOM MPUCYTCTBUU. MeToaMKa,
000CHOBaHKE BbIOOpa MHAMKATOPA, YPABHEHUS PEAKIUH.
[Tpuniun onpeaeneHus JBYX KUCJIOT IPU COBMECTHOM MPHUCYTCTBUU METOAOM IPSMOTO
TUTPOBAHHUS.
[Tpunun BeIOOpA MHIMKATOPOB ISl ONIPEIEIIEHUS] CMECH JIBYX KUCIIOT (IByX OCHOBaHMIA).
KpuBbie THTpOBaHMS ClIa0bIX KHCIOT W OCHOBaHHWH. CreneHb OTTHTpOBaHHOCTH. CKadok
tutpoBaHusa. Pacuer pH ansg mocTpoeHHs] KpHUBBIX TUTPOBAHMS CHAOBIX KHUCJIOT U OCHOBAHWUIA,
npenenbHble 3HAYEHUS KOHIEHTpAIMKd THTPYEMBIX BEHIECTB M HMX KOHCTAaHT KHCIOTHOCTH
(ocHOBHOCTH).
[Ipr kakoM yCIIOBHHM BO3MOXKHO pPa3JIeIbHOE THUTPOBAHME CMECH KHCIIOT WJIM OCHOBAHWHU (WM
MHOT'OOCHOBHBIX KMCJIOT 1 MHOTOKHCIIOTHBIX OCHOBaHM) Mo cTyneHsM? OTBeT MOTUBUpYITE.
OCHOBHBIE TIPUEMBI TUTPOBAHHSI OUY€HB CIIA0BIX KUCIOT U OcHOBaHUi. [IpuBeauTe mpuMepsl.
OCHOBHbBIE THITBI MHIUKATOPHBIX OIIMOOK B KUCIOTHO-OCHOBHOM TUTPOBaHUU. 3HAK WHAUKATOPHOU
omn6Oku. [Ipumepsr.
Pacuer ckauka Ha KpUBOHM TUTpOBaHUS c1a00i (CHIBHON) KHCIOTHI CHIIBHBIM OCHOBaHHEM; CJIab0ro
(CHJIBHOT0) OCHOBAHUS CUIILHOM KUCI0TOU. [TpuHIIMT moxbopa HHIANKATOPOB.

3a4yeTHO-IK3aMEHAIIMOHHBIE MAaTepuadbl /Jsi TNPOMEXKYTOYHOHl  aTTecTALMH
(3x3ameH/3a4eT)



1. Cnucok éonpocoe 0nsa no020moeKu K IK3ameHy

Pazgen 1 Metosonorus XUMHYECKOTO aHanuza MeTog W METOJuKa aHalu3a.
ATTecToBaHHas W MOAU(GUIUPOBAHHAS METOJMKAa aHaiu3a. BUIbl XMMHUYECKOTO aHalu3a.
KonuuectBeHHblii u  KauecTBeHHBIM aHanu3. (OCHOBHbIE NPUKIAJAHBIC  HAMpaBICHUS
AHAJIUTUYECKON XUMHUH.

Pazgen 2 Craguu xumuueckoro aHanuza OCHOBHBIE CTauU XMMHUYECKOrO aHAIM3a.
Br160op MeTo1a M METOJIMKY aHAJIM3a U COCTABIICHUE CXEM aHaJU3a.

Paznen 3 [1po600T60op ¥ TpoOONOATrOTOBKA.

[IpencraButenbHOCTh MPOOBI; MpoOa M O00BEKT aHaiau3a; Mmpobda U METOJ| aHaIM3a.
['enepanbHas, nabopatopHasi M aHAIM3UpyeMasi TpoObl. DaKkTOpPbI, 00YCIOBIMBAIOIINE pa3Mep U
croco6 oTbopa npeAcTaBUTENbHON MPoOKL. OTOOP MPOO FTOMOT€HHOTO ¥ T€TEPOreHHOI0 COCTaBA.
OcobenHoctu 0TOOpa ra3000pa3HbIX, KUAKUX U TBEPAbIX Mpo0. CrocoObl MOMyUYeHHs CpeaHen
poOkI, mepBuYHas 00paboTka u XpaHnenue mpod. OCHOBHBIE CITOCOOHI MepeBoia MpoOsI B (hopMy,
HEOOXOAMMYIO JJIsi JaHHOTO BHJA aHalIW3a: pPacTBOPEHUE, TEPMUUECKOE Ppa3JIoKeHUe,
crutaBneHue. CrocoObl MHTeHCU(UKAIMK TIpoliecca MOAroToBKH mpod. CrocoObl ycTpaHeHUs U
ydeTa 3arps3HEeHUN U TOTepb KOMIIOHEHTOB MPU POOOMOITOTOBKE.

MeTtonpl  BbUIETICHUS, pa3felieHus W KoHueHTpupoBaHusKnaccudukamus MeETOoI0B
BBIJICJICHUSI, pa3/ieJICHUs] U KOHLIEHTPUPOBaHUS. MeToAbl pa3fesieHHus] TeTEPOreHHBIX CHUCTEM:
bunbTpanus, cemguMeHTauMs, UeHTpudyrupoBanue, ¢Guotauus. MeToabl — pa3aeTeHHs
TOMOTCHHBIX CHCTEM: OCXKICHHE, IUCTHIULIIHS, pPEKTU(UKANMS, OTrOHKA, COpOmUs u
SKCTPAaKIHSI.

MeTtonbel 0OHapyXKeHHUS W HMICHTUDUKANMKU3aJadd U BBEIOOP MeToAa OOHApYKCHHS H
uACHTU(DUKAIIMN XUMUYECKUX coeauHeHud. MneHtudukanuss aroMoB, MOHOB M BEILECTB.
JpoOHbIii 1 cucTemMaTnyecknii aHanu3. OU3NUECKne MEeTOAbl OOHAPYKEHUS U UACHTH(PHUKAIINN
HEOPraHWYECKUX W  OpPraHMYeCKUX BeHIeCTB. MUKPOKPUCTAUIOCKONMYECKUN  aHaju3,
MUPOXUMHUYECKHI aHaU3, KalleJIbHbIN aHaIu3. DKCIPECCHBIA KaYEeCTBEHHBIN aHAIN3 B 3aBOJICKHX
Y TIOJIEBBIX YCIIOBUSAX.

KonuyecTBeHHbIN aHanu3 AHaTUTHYECKUN curHaid W moMexu. CrocoObl OnpeseeHus
COJIepXaHUs 10 JTAHHBIM aHATTUTUYECKUX U3MEPEHUM.

Paznen 4 MeTrponoruueckre OCHOBBI XMMUYECKOT0 aHainn3a OCHOBHbIE METPOJIOTHUECKHE
NOHATUS W mpeacTaBieHus. (OCHOBHBIE XapaKTEPUCTUKM METOJA AaHallh3a: TOYHOCTb,
MPaBUILHOCTH, BOCIIPOU3BOAMMOCTD, CEIEKTUBHOCTD, KOA((MUIIMEHT 4yBCTBUTEIHHOCTH, TIPEILI
oOHapyxeHus u 1p. CucTeMaTuyeckue U ciydaifHele norpemnocti. Ctatuctudeckas oopadoTka
pe3yabTaToB u3MepeHuil. CriocoObI MOBHIICHUST BOCIPOU3BOAMMOCTH U MTPABUIILHOCTH aHAJINU3A.

Pazmen 5 OOGecnedyeHre ¥ KOHTPOJb KadyecTBa pe3yJbTaToB aHanu3a [loHsTus
obecrieueHrne KauecTBa, KOHTPOJIb KaueCcTBa, CUCTEMa KaueCTBa, MOJIMTHKA Ka4eCTBa, YIIpaBIeHUE
KaueCTBOM pe3yJIbTaToOB aHanu3a. [IpoBepka MpaBUILHOCTH BHIOPAHHONW METOAMKH. ATTecTanus
METOAUK aHaIMn3a. Y cToMunBOCTH METOAUKHN aHaIM3a. BnyrtpunabopatopHnas
BOCTIPOM3BOANMOCTh, CXOJUMOCTh PE3yJIbTaTOB aHanu3a. ObecrieyeHne KayecTBa pPe3ysIbTaToB
aHajn3a: KOHTPOJbHBIE KAapThl, BEJACHHUE W XpaHEHUE JIOKYMEHTAllUHd, MEXKJIa0OopaTOpHbBIE
sKcriepuMeHThl. [loBepka cpeacTB M3MepeHuii. AKKpeIuTalusl aHaTUTUYECKUX J1abopaTopuil u
MIPOBEPKA UX KOMIETEHTHOCTH.

Pazgen 6 Xumuueckue peakliii B aHATUTUYECKON XUMUU. OCHOBHBIE TUIIBI XUMUYECKUX
peaKIyii B aHATMTUYECKON XUMHUHU: KUCIOTHO-OCHOBHBIC, KOMIUIEKCOOOPA30BaHHUs, OKHCIICHHUSI-
BoccTaHOBJIEHUS. COCTOSIHUE BEIIECTB B UJCANBHBIX U pealbHbIX cucTeMax. CKOpOCTh peakuuii B
XUMHUYECKOM aHaln3e. XHUMHUYECKoe paBHOBecwe. DakTOpbhl, BIHUAIONIME HaA IOJOKECHUE
XUMUYECKOTO  paBHOBECHS. 3aKOH  JIeWCTBYyIOIIMX Macc. KOHCTaHTBI ~ paBHOBECHUS:
TEPMOJIMHAMHUYECKHUE, peabHbIC, YCIOBHBIC; (DAKTOPHI, BIUSIONINE HA MX BETUYHHBI. AKTUBHOCTD
noHoB. KosdduumeHnt aktuBHOCTH, (aKTOpbI, BIMSIONINE Ha ero BeiaunuuHy. MoHHas cuna
pactBopa. Pacuer moHHON cmiibl pacTBOpa U KOA(DPHUIIMEHTOB aKTUBHOCTH HOHOB. YPaBHEHUS




Heb6as-Xrokkens u J[pBuca. Konkypupyromme peakiiuu, MojabHas 10Jisi HOHA. BeiBo ypaBHEHHS
JUTSL pacdeTa MOJIBHOU JTOJTM aHWOHA cNTa00i MHOTOOCHOBHOM KHCIIOTHI. YTIPaBJICHUE PEaKIUIMU
Y IIPOLIECCAMU B aHAIIUTHYECKOU XUMUH.

Pasznen 7 KuciotHo-ocHOBHOE paBHOBecue COBpPEMEHHBIE MIPEACTABICHUS O KUCIOTaX U
ocHoBaHusix. Teopus Jlbtouca. Teopusi bpencrena-Jloypu. PaBHoBecre B cucreme KuciaoTa -
COIPSIKEHHOE OCHOBAaHUE U pacTBOpUTENb. KOHCTaHTBI KMCIIOTHOCTH U OCHOBHOCTH. KuciioTHsle
U OCHOBHBIE CBOMCTBa pacTBOopuUTesed. Peakuus aBTOmpoTosiM3a, KOHCTaHTa AaBTONPOTOJIM3A.
BinsHue npupoasl pacTBOpUTENs Ha CUIY KHUCIOTBI M OCHOBaHuA. Huenupyromuii u
muddepeHnupyromuii 3gppext pactBopuTeis. BoropoaHsil u rupoKCUIbHBIN TOKa3aTeIu, Mepa
KHCJIIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBOpoB. KuCIOTHO-OCHOBHOE paBHOBECHE B
MHOTOKOMIIOHEHTHBIX CHCTeMax. bydepHble pacTBOpbl M HX CBOMCTBa. bydepHas eMKoCTb.
Bpruucnenuss pH pacTBOpOB  HE3apsKEHHBIX UM 3apsSDKEHHBIX KHUCIOT W OCHOBAHM,
MHOT'OOCHOBHBIX KMCJIOT U OCHOBAHH, CMECH KUCJIOT U OCHOBAHMIA.

Paznien 8 Turpumerpuyueckuii MeTos1 aHanuza. TpeboBaHus, IPEAbIBISEMBIC K PEAKIIH B
TUTPUMETPUYECKOM aHasiu3e. BUIbI TUTPUMETPHUYECKHX OINpeAeNieHUi: mpsMoe U oOpaTHoOeE,
KOCBEHHOE TUTPOBaHHE. TUTPOBaHUS IO CIIOCOOY MUIMETUPOBAHMS U IO CHOCOO0Y OTAEIBHBIX
HaBecok. CrnocoObl BBIpKEHUS KOHIEHTpPAIMil pacTBOPOB B TUTpUMeTpuu. llepBuunbie
CTaHJApTHI, TpeOOBaHUS K HUM. BTopuuHble cTrangapThl. To4yka 3KBUBAJICHTHOCTH W KOHEYHAs
TOYKA TUTPOBAHUSI.

Paznen 9 KucnorHo-ocHoBHOe TUTpoBaHue. IlocTpoeHue kpuBbIX TUTpoBaHus. Kpusble
TUTPOBAHUS CWJIBHBIX M CIA0bIX KHCIOT U OCHOBAaHUU. Pacuér BeIMYMHBI CKauka Ha KPHUBOM
TUTpOBaHusA. DaKTOPHI, BIMSIONINE HA XapaKTep KPUBBIX TUTPOBaHUS. VIHIMKATOPHI KUCIOTHO-
OCHOBHOTO TUTpOBaHUs. OCHOBHBIE MMOJOKEHHSI HOHHOM, XpOMOGOPHOI U HOHHO-XPOMO(OPHOH
TEOPHI HHIUKATOPOB. XpOMO(]OPEI, ayKCOXpOMBI, TayToMepu3anus. pT HHIUKAaTOPOB, HHTEPBAI
nepexojia OKpackdu. TpeOoBaHMS, MPEABABIAEMble K KHCIOTHO-OCHOBHBIM HHJIUKATOPAM,
OpUHIUN  1oa0opa WHAMKATOpoB. OCHOBHBIE pabodnme pacTBOpa B KHUCIOTHO-OCHOBHOM
TUTPOBAaHUU. TUTPOBAHME MHOTOOCHOBHBIX KMCJIOT U MHOTOKHUCIIOTHBIX OCHOBAHUH 110 CTYIIECHSM,
paszenbHOe TUTPOBAHUE CMECHU KHUCIOT (WM OocHOBaHMM). IIpueMbl TUTpOBaHUS OYEHb ClIaObIX
KHCJIOT U OCHOBaHUW. KHCIIOTHO-OCHOBHOE TUTPOBaHHWE B HEBOJHBIX cpenax. llorpemnocru
TuTpoBaHusA. O0J1acTH NPAKTUYECKOT0 MPUMEHEHUS METO/I0B KUCJIOTHO-OCHOBHOTO TUTPOBAHMUSL.
Onpeienenre KMCIOTHOCTH MUINEBBIX MPOLYKTOB, a3ota win NHs" B 00pasiax, BpeMeHHOH u
MOCTOSTHHOM ECTKOCTH BOJIBI.

Tunosvie 3a0auu:
1. Onpenenenue akTopa S3KBUBAJIEHTHOCTH U MOJISIPHOW MacChl 5KBUBAJIEHTOB BEIIECTB IO
YPaBHEHUIO peaKLUu.
PacueT KOHILIEHTpalMK NOJTYYEHHBIX PaCTBOPOB.
Pacuer cpenHero pesynbraTa aHaJIn3a U IOBEPUTEIBHOIO HHTEPBAIA.
PacueT aGCOMIOTHOIN U OTHOCUTENIBHOM MOTPELTHOCTH CPEIHETO.
Pacuer npenena oGHapyKeHHUs.
Bbruucrienne MOHHOM CHIIBI PAacTBOPOB, aKTMBHOCTEH M KO3((PHUIHMEHTOB aKTHBHOCTU
MOHOB.
PacueT MoJIbHOM J107M U paBHOBECHBIX KOHLIEHTPAIM HOHOB B pacTBOPax.
8. Pacuer peanbHBIX KOHCTAHT ¥ 3HaueHWd pH B pacTBopax CHIBHBIX M CIIA0BIX
AIIEKTPOJIUTOB C YYETOM M 0€3 yueTa HOHHON CHUJIIbI PAaCTBOPOB.
9. Pacuer pH B pacTBOpax am]onuTOB.
10. Beruucnenue pH B 6y¢epubix pactBopax. CoctaBiieHue 0ydepHbIX pacTBOPOB.
11. Pacuer ckauka U KpUBOM TUTPOBAHHUS.
12. Beiuucnenue pe3ysibTaToB MPSIMOTO, OOpPaTHOTO M KOCBEHHOT'O KHCIOTHO-OCHOBHOTO
TUTPOBAHUS C UCIOIb30BAaHUEM OJHOIO MHAMKATOPA.
Brruncnenue pe3yabTaToB MPSIMOTO KUCIOTHO-OCHOBHOTO TUTPOBAHUS C MCIIOJIb30BAaHUEM JIBYX
WH/INKaTOPOB
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2. Ilpumepot 6unemos K IK3ameHy

®I'BOY BO «Ky0baHCckuii rocy1apCTBEHHBIN YHUBEPCUTETY
Kadenpa ananutuueckoi XuMuu
Hanpasnenue noaroroBku 27.03.01 — CranmapTuzanust 1 METPOJIOTUS
20 -20  yu.ron
JucuumimHa « OCHOBBI aHAINM3a U aHAJITUTUYECKOTO KOHTPOJIS»

SK3AMEHAIIMOHHBIM BUJIET Nel.

1. Buasl XumMu4eckoro aHaiusa. BeiOop MeToJa 1 METOAMKH aHAU3a M COCTaBJICHUE CXEM
ananuza. [IpoBepka mpaBUIBHOCTH BHIOPAHHON METOAMKH.

2. XUMHYECKOE PAaBHOBECHEB aHATUTHYCCKON XMMUH. 3aKOH JAehcTBYIOMUX Macc. CoCcTosIHUE
BEIIECTB B  MACAIbHBIX MW  pealibHbIX cucTemMax. KOHCTaHThl  paBHOBECHS:
TEPMOJMHAMHYECKHE, peajbHbIe, YCIOBHBIE.

3. K 100,0 M 0.06 M pactBopa dpochopnoit kuciaorsl godasmerno 75,00 ma 0,08 M pactBopa
ruapokcuaa kanug u 25,00 M1 IMCTUIUIMPOBAaHHOM BoJbl. Beruncnute pH nomydenHoro
pactBopa. (Ka1 =7,52:103; Ko = 6,31-108; Koz = 1,26-10%2),

3aBenyromnuii kadeapoit

AHAJIUTUYECKOU XUMUH

Kpurepun oueHnBaHus pe3yJbTaTOB 00y4eHUs

Onenka Kputepuu onieHHBaHHUs 110 SK3aMEHY
OLICHKY «OTJIMYHO) 3aCIyKUBAET CTYyACHT, OCBOMBIIUI 3HAHUS, YMEHHUS,
Bhicokui KOMIIETEHIIMM U TEOPETUYECKHI MaTepuai 6e3 MpoOeIoB; BHIITOIHUBILIHUIA
yPOBCHB «5» BCE 3aJlaHus, MpPEIyCMOTPEHHbIE YUeOHBIM IIJJAHOM Ha BBICOKOM
(oTIHuHO) KaueCTBEHHOM YPOBHE; MPAKTHYECKHE HABBIKH npo¢ecCroHaIbLHOI0
NPUMEHEHUS. OCBOCHHBIX 3HaHWM cpopmupoBanbl. CTyJIeHT cBOOOJHO
BJaJIeeT TEOPETUUYECKUMHU OCHOBAMM XHMHYECKOTO aHalu3a, CocoOeH

CaMOCTOSITEJIBHO PELIMTh JK3aMEHALIMOHHYIO 331a4y.
OLICHKY «XOpOIIO» 3aCIy’KUBAaeT CTYACHT, NPAaKTHUECKU IOJHOCTBHIO
Cpe i OCBOMBILUH 3HAHUSI, YMEHUS1, KOMIIETEHIIUN U TEOPETUUYECKUIT MaTepual,
ypoBeHs «d» yueOHble 3a/laHusl HE OLIEHEHbl MaKCHMaJbHBIM YHCIOM O0ajlioB, B
(xoporo) OCHOBHOM c(opMHpOBasl TpakTHueckue HaBblKH. CTyAEHT XOpOIIo
BJaJie€T TEOPETUYECKHMM MaTepuajoM, 3HaeT 0a30Bble OCHOBBI
XMMHYECKOTO aHalN3a, CHOCOOEH CIPaBUThCA C SK3aMEHAI[MOHHOU

3aja4el IPU HE3HAUUTEIBHON IIOMOIIM CO CTOPOHBI IPENOAABATEIIS.

OLICHKY «yJOBJICTBOPUTEIBHO» 3aClly’)KMBAECT CTYyAEHT, YAaCTHYHO C
npoberaMyd  OCBOMBIIMM  3HAaHUS, yMEHHUS, KOMIIETEHIMH U
[Toporossrii TEOPETUYECKHIl MaTepuana, MHOTMe Yy4eOHble 3aJaHusi JMOo He
YPOBEHB «3» BBIMOJIHWJI, JUOO OHU OIIGHEHbl YHUCIOM OamioB OJM3KUM K
(YooBneTBOpUTE | MHHMMAJIbHOMY, HEKOTOPbIE IPAKTUUYECKHE HABBIKU HE C(HOPMHUPOBAHBI.
JILHO) CryneHT 3HaeT 0a30Bble aHATUTHUECKHUE METOJbI, OJHAKO ILIOXO
pa3bupaercs B cnerqupUYecKMX MeToJaX M MEXaHH3Max OCHOBHBIX
peakuuii, ¢ TPyJOM CIHpPABISAETCS C SK3aMEHAlMOHHOW 3ajauedl INpu

CYIIECTBEHHON TOMOLIX CO CTOPOHBI ITPENOJaBaTEIIS.




OIICHKY «HEYJIOBJIETBOPUTEIHLHOY» 3aCTYKUBAET CTYACHT, HE OCBOMBILIUMA
3HAHUSA, YMEHUS, KOMIIETEHIIUM U TEOPETUUYECKUIl MaTepuas, yueOHbIe

MuHuManbHBIN
OBEHE «2% 3aJlaHusl HE BBINOJIHWI, MPAKTUYECKUE HABBIKM HE C(HOPMHPOBAHBI.
(H}épﬂ OBJICTBODIL CryseHT He crnoco0eH peluTh HK3aMEHALMOHHYIO 3a7ady JAaxe C
yTeJ'IBHO) P MOMOINbIO  MpENojaBareiss ¢ IUIOXO BIAJACET TEOPETHUYECKUM

MaTepuanioM (HaOJIFOAAIOTCS CYIIECTBEHHBIC OITMOKH TIPH 0OCYKISHUN
OCHOB XMMHUYECKOT0 aHAJIN3a).

OneHouHbIC CpeACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH MHBAIIUIAM | JIUIIAaM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
NPEJOCTABIISICTCS TOTIOJHUTEIILHOE BPEeMS JIJIs IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— MPU MPOBEICHUU MPOIETYPHI OLICHUBAHUS PE3yJIbTATOB 00YyUYCHUS MHBAIHUJIOB U JIUI C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEIyCMATPUBACTCSI UCIIOIB30BaHUE TEXHHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3M C UX MHIUBUIYaTbHBIMH OCOOCHHOCTSIMU,

— TIpU HEOOXOAUMOCTH JIJISl O0YYAFOIIUXCSI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAJIWAOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS 1O JUCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJII0) TMpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEITMYCHHBIM HIPU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TEPEYCHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
oOyyJaronuxcs.

5. Ilepedyennb y4eOHOM JIuTEpaTyphbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH
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4. BnacoBa, E. I'. Amanutrueckast XUMHs: XUMAYECKHE METO b aHanmu3a ;| yueOHuk / E. .
Bnacoga ; nog penakuueit O. M. Ilerpyxuna, JI. b. Ky3nenosoii ; xynoxuuk B. E. Illkepun. —
2-e m3n. — M. : Jlaboparopus 3Hanmii, 2021. — 467 c. — https://e.lanbook.com/book/166725

5.2. Ilepuoanyeckasi JuTepaTrypa


https://urait.ru/bcode/472049

1. KypHan aHaTUTHUECKOW XUMHU - POCCHUICKHI HAyYHBIH KypHaj, ITyOIUKYIOIIUI
OPUTMHAJIBHBIE CTaTbU TEOPETUYECKOIO M IKCHEPHUMEHTAIBHOIO XapakTepa IO BCEM acleKTaM
aHanmuTHYecKOoW XuMuH. OcoObIil MHTEpEeC MPEICTABISAIOT MaTepHallbl, COACPIKAINE OMUCAHHE
HOBBIX TOAXOJ0OB K aHAIW3Y (MHCTPYMEHTAIbHbIE, XUMHUYECKHE U OHUOJIOrMYECKHe METO/bI),
HOBBIX JIETEKTOPOB U CEHCOPOB, HOBBIX METOIOB MOJATOTOBKU P00 M 00pabOTKH TaHHBIX.

2. AHaJIUTHKA U KOHTPOJIb - POCCUUCKHI HAYUYHBIN KypHas, MyOIUKYIOMUNA MyOIMKyeT
OpUTHMHAIBHBIE HAy4YHBIE CTAThHM M 0030pPBI TEOPETHYECKOTO, a TaKkKe SKCIEPUMEHTAIHLHOTO
XapakTepa, Kacarolluecs aHaJIUTUYECKOM XMMHHM M aHAJUTUYECKOIO KOHTPOJIS XUMHUYECKOIO
coCTaBa IPUPOIHOM Cpeibl, BEIIECTB, MATEPUATIOB, U3JIEIHH.

3. 3aBojckas nabopatopusi. /lmarHoctrka mMarepualioB — HHPOPMUpPYET yuTaTeneil o
[JIABHBIX ITapaMeTpax KauyecTBa JIOOBIX BEIIECTB M MATEPUATIOB — XUMUYECKOM COCTaBe, CTPOCHHH
U CBOICTBE.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH»
www.biblioclub.ru

3. OBbC «BOOK.ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBbC «JIAHDb» https://e.lanbook.com

IIpodeccuonasibublie 6a3bl JAHHBIX:
1. Web of Science (W0S) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4, XKypuansr nuzgarenscrea Wiley https://onlinelibrary.wiley.com/

5. Hayunas snextponnas 6ubnuorexa (HOb) http://www.elibrary.ru/

6. [TonHOTEKCTOBBIE apXUBBI BEAYLIUX 3aMaHBIX HAYYHBIX )KYpPHAJIOB HA
Poccuiickoit mnatpopme Hayunsix xypHaaoB HOMKOH http://archive.neicon.ru

7. HannonaneHas onexktpoHHass OubOnuoTeka (IOCTYN K DJIEKTPOHHOU
6ubnuoTexe nuccepranui Poccuiickon roCcyapCTBEHHOMN 6ubnIMoTeKH
(PT'B) https://rusneb.ru/

8. OnektponHas kojutekius 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/

Pecypcbl cB0GOAHOTO 0CTYNA:

1. AMepuKaHCKas MmaTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

2. [TonHbie TEKCTBI KaHAJICKUX JIccepTaun http://www.nlc-
bnc.ca/thesescanada/

3. Ku6epJlennnka (http://cyberleninka.ru/);

4, Nudopmannonnas cucrema "EnuHoe 0KHO JocTyna K 00pa3oBaTeIbHBIM

pecypcam" http://window.edu.ru/;
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5. Enunas komnexius nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB http://school-
collection.edu.ru/ .

Co0OcTBeHHbIE YJIeKTPOHHBIE 00pa3oBaTeIbHble U HH(POPMALMOHHbIE PecypChl
KyoI'y:

1. Cpena MOIyJILHOTO TMHAMUYECKOTO 00ydeHHs http://moodle.kubsu.ru

2. ba3a y4eOHBIX IUIaHOB, yUeOHO-METOJMUECKUX KOMIUIEKCOB, MyOIUKaluii 1
KoHpepeHmii http://mschool.kubsu.ru/

3. bubnuorexa nHPpopMaMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX
00pa3oBaTesbHbIX TEXHOJIOTUH http://mschool.kubsu.ru;

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

6. MeToauueckue ykazaHusi sl O0y4alIIMXCA 10 OCBOEHHIO IMCIUIIMHBI
(Mmomyuis)

YcnemHoe M3y4yeHHE TUCHUIUIMHBL «AHAIUTHYECKAas XUMHS» TpeOyeT OT CTyIEHTOB
PEryJISIpHOTO TOCEUICHHs JICKIMM, a TaKkKe aKTUBHOW pabOThl HAa MPAKTUYECKUX 3aHATHUSX,
BBITTOJIHEHHUSI TECTOBBIX IPOBEPOUYHBIX PAOOT, BBIMOJIHEHHUS W 3aIIUTHl JTAOOPAaTOPHBIX padoT,
03HAKOMJICHHUS C OCHOBHOM U JIOTIOJIHUTEIHHON PEKOMEHyeMOi INTepaTypoil.

IIpy NOATrOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHYEeTCs:

1) mpocMOTpeTh 3amucH NpPEebIAyNIed JEeKIHMH U BOCCTAHOBUTh B IaMATH paHee
W3Y4YEHHBII MaTepHall;

2) 6Gersio MPOCMOTPETh MAaTE€pUaN MPEACTOAIICH JICKIMH, C HENbI0 JIYUIIero yCBOCHHUS
HOBOT'O0 MaTepuaa,

3) caMOCTOSTEIBHO MPOPabOTaTh OT/ACIbHBIC (PPArMEHTHI TEMbI MPOILION JCKIMH, €CIIN
3TO HEOOXOUMO.

[Ipyu KOHCTIEKTUPOBAHUU JIEKLIIMOHHOT'O MaTepualia CTyIeHTaM HyKHO CTPEMHUTHCS KPaTKoO,
CXEMaTH4YHO, TOCJIEOBATEIbHO M JIOTHYHO (DPUKCHPOBATh OCHOBHBIC IIOJIOKEHUS, BBIBOJIBI,
00001eHus U HOPMYITHPOBKH, HE MBITAACH 3alKCaTh BECh MPENOJ/IaBaeMblil MaTepual ClIOoBO B
CJIOBO.

ITpy 1OArOTOBKE K 1a00paTOpPHOMY 3aHATHIO PEKOMEH1yeTCs:

1) BHMMATEIbHO HU3Y4YHTh MaTEepHal TPEJACTOSIIEH pPabdOThl M COCTaBHUTH IUIAH e€¢
BBITTOJIHEHMS,

2) yAenuTh MOBBIIIEHHOE BHUMAaHHE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPEICTOsIIEN
paboThI (MCTIONB3yEeMBIM pEaKTUBAM U 000pPYIOBAHHUIO, a TAKXKE TEXHUKE PaOOThI C HUMH);

BoinonusaTe nabopaTopHyio paboTy HEOOXOJMMO AaKKypaTHO M IOCJIEO0BATEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JaOopaTOpHOM »KypHaye. [lng ycremHoil 3amuTsl
nmabopaTopHOM pabOTH HEOOXOAUMO TIATEIHLHO U3YUYUTh JIEKIIMOHHBIN U, €CITH 3TO HEOOXOANMO,
JIOTIOJTHUTEIBHBIN TEOPETHUECKUH MaTepual Mo TeMe paboThl, a TaKXkKe MPaBUIBHO 3allOJHUTH
71ab0paTOPHBIN XKypHal, CAelaB BCe HEOOXOAMMBbIE pacdeTbl U CHOPMYJIHPOBAB BBIBOABI IO
Hpo/ieTIaHHOM paborTe.

IIpy MOATrOTOBKE K MPAKTUYECKOMY 3aHATHUIO PEKOMEH]TyeTCs:

1) 03HAKOMUTBCS ¢ TEMOH U IJIAHOM 3aHATHS, YTOOBI BBIICHUTH KPYT BOIPOCOB, KOTOPBIE
OyyT 00CY>X/1aThbCsl Ha 3aHSATHU;

2) mopaboTaTh C KOHCHEKTOM JIEKIIMM I10 TeME€ 3aHATHS, a TaKXKe O3HAKOMHTBHCS C
PEKOMEHIyeMO JuTepaTypoll W (TIpu HEOOXOIWMOCTH) JOMOJHHUTEIBHBIMA HCTOYHHUKAMU
uHpOpMalIMU B BHJIE TIEPHOAMYECKUX U3AaHuil 1 IHTepHeT-pecypcoB.

[Ipu BBINONHEHNUN TPAKTUYECKON pabOTHI CTyIEHTaM HEOOXOAMMO OTMEUaTh T€ BOMPOCHI
U pa3zeibl, KOTOPBIE BBI3BIBAIOT y HUX 3aTPYAHEHHUA. C LIENIBIO MOCIEAYIOMENH KOHCYJIbTAlUN Y
npenogaBarens. Kaxaplii cTyI€HT NOJKEH CTPEMUTHCS aKTHBHO paboTaTh Ha MPaKTHUYECKHUX
3aHATHUSAX U YCHEIIHO BBIOJIHATH TECTOBBIE TPOBEPOUHBIE PAOOTHI.
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CamocrosiTenpHass paboTa Hapsiay C ayJIUTOPHOW TPENCTaBIsACT OJHY W3 BaKHEUITUX
dopm yuebHOTO mporecca. CamocTosTeNbHAs paboTa — 3TO MJIaHHpyeMas paboTa CTyIIEHTOB,
BBINOJIHSAEMAs] [0 33JaHUI0 M IPHU METOAMYECKOM DPYKOBOJCTBE IpernojaBaTelns, HO 0e3 ero
HernocpeacTBeHHoro yvactusi. CamocrosiTenbHass pabora IpenHa3HaueHa HE TOJBKO JUIS
OBJIa/IEHUS NPEACTABICHHON TUCIMITIIMHOM, HO U Ui (POPMUPOBAHMSI HABBIKOB pabO0ThI BOOOIIE,
B y4eOHOW, Hay4yHOU, MPO(EeCCHOHAIBHOW AEATEIIBHOCTH, CIIOCOOHOCTH NMPUHMMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIATh BO3HUKAIOLIUE MPOOJIEMBbl, HAXOAUTh IPABUIIbHBIC
pEeLIeHus U T. 1.

B ocBoeHMH IUCHMIIIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIMM 10 MPEIMETY SIBIISIOTCS BAXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM U OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSL.

Ilo kypcy nperycMOTpPEHO NpPOBEACHHME JIEKLIUOHHBIX 3aHATHUH, Ha KOTOPBIX JaeTcs
OCHOBHOHM CHCTEMaTH3UPOBAHHBIM MaTepuan M pazbACHAIOTCS Haubojee CIOXKHbIE ACIEKThI
M3y4aeMbIX METOJIOB aHajm3a. Ha 1abopaTopHBIX 3aHATUSAX CTYAEHTHI 3aKPETUISIOT MOTyYeHHBIC
TEOPETUYECKHE 3HaHUS, OCBAaMBAIOT CHEUM(UKY U NPUHIUI paboThl aHATUTHYECKOTO
000py0BaHHUs, CIOCOOBI MOJIYYEHUs] aHAJUTHUYECKOIO CUTHAJla M MEepexo/a K KOHLEHTpaluu
aHamuTa. Ilpu moaroroBke k JabopaTOopHOM paboTe HEOOXOIUMO BHHUMATENBHO H3YYHUTh
TEOPETUYECKUM Marepuall IO JIaHHOM paboTe, TEXHUKY BBINOJIHEHUS SKCIEPUMEHTA,
03HAKOMUTBCSI C UHCTPYKLHMSIMU K TPUOOPaM, KOTOPbIE NCIIOIBb3YIOTCS P BBIIOJIHEHUHN PaOOTHI.

B ocBoeHMH TUCHMITIMHBI MHBIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WunuBuayanbHble KOHCYJIbTAllMM 10 TPEIMETY SBISIOTCA BaXXHBIM  (PaKkTOpoM,
CHOCOOCTBYIOLIMM HMHAWBUYAIN3aLUH OOY4YE€HUS U YCTAHOBJIECHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJy MpernojaBaTelieM W O00y4arollMMCs HMHBIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepnajbHO-TeXHHYECKOe o0ecnedyeHne 1o JMCHHILIHHE (MOLY110)

HaumeHnoBaHue crienmagbHbIX
THOMEILEHU

OCHAIIEHHOCTD CIIEIAAIHLHBIX
MMOMENIEHNUHN

IlepeueHb TMIEH3MOHHOTO
MPOrPaMMHOTO O00ecTieueHust

Y4eOHble ayIUTOpHUN JUIs
MIPOBEJCHUS 3aHATHH JIEKIIUOHHOTO
THUIIA

Mebenb: yueOHast mebernb
TexHuUeCKHe CpeCTBa 00yUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office

MIPOBEJIEHUST JTa0OPaTOPHBIX PabOoT.
JlaGopatopusi TO aHATUTUYECKOM
xumun (ayn. 415C, 441C)

Texuuugeckue cpencTBa 00ydeHHs:

TIEPEHOCHOE MYJBTUMEIUNHOE
o0opyaoBaHue (HOYTOYK,
MIPOEKTOP)

O6opynoBaHue:
CIeHaIN3UPOBaHHAS
naboparopHas  mebenb  (CTOJIbI,

CTYJIbsA, MIKAQbl Ui PEAKTHBOB W
obopyjoBaHus, BBITSKHBIE

VueGHbie ayUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows;
MPOBEICHUS 3anstuii | Texuudeckue cpejacta ooyuenus: | Microsoft Office
CeMHMHAPCKOTO THIIA, TPYIIIOBBIX M | 9KPaH, IPOEKTOP, KOMIBIOTED

WHANBHUAYAIbHBIX  KOHCYJbTALHH,

TEKyIIEro KOHTPOJISL u

POMEXYTOYHOM aTTeCTAlnH

VYuebOHbie ayJJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows;

Microsoft Office




mKkadbl), CpeACTBa  MOXKAPHOU
0€e301acHOCTH M OKa3aHMs MEepBOU
MEIUIIUHCKON MIOMOIIIH,
XUMHYCCKast nocyza u
obopyoBaHue, BECHI
nabopaTopHbie ekTpoHHble A&D
EK-410i, Becpl aHaIUTUYECKHE - 2

IIT., O3JEKTPOIUIUTKH — 2 MIT.,

CYIIMJIBHBI MIKad, XHMHYECKHE

PEaKTUBBIL.
Y4aeOHbIe ayIUTOpHUA s | Kypcosast pabota He mpeaycMOTpeHa YIeOHBIM IIAHOM.
KypCOBOTO MIPOCKTHPOBAHHUS

(BBITTOJTHEHHUST KYPCOBBIX paboT)

Jus  camocTosTeNnbHOW — paboThl  OOy4YarOLIMXCSl  MPEAYCMOTPEHBbl  MOMELICHU,
YKOMITJIEKTOBAaHHBIE CIICIMATM3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOUEHUs K cetu «lHTepHeT» M obOecrieyeHHeM JI0CTyNa B JIEKTPOHHYIO

UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHue TOMEIIEHUN 119
CaMOCTOSATENIbHON paboTHI
obyyJaromuxcs

OcHaIlleHHOCTh MOMEIIEHUN I
CaMOCTOSATENLHOM PaboThI
obyyJaromuxcs

[epeyeHpb TUIEH3UOHHOTO
IPOTPaMMHOTO 00ECTICUCHUS

ITomelieHre s caMOCTOSATEIbHOMN
paboTel o0yuaronmxcs (YUTaabHbIH
3ax Hay4Ho# OubnnoTexu)

MebGenb: yueOHass MeOeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIBIOTEPHAs
TECXHUKaA C IIOAKJIFOUECHUEM K
HHPOPMALNOHHO-
KOMMYHHKAIIHOHHON
«VHTEpHET» M IOCTYyIOM B
9NIEKTPOHHYI  HMH(OpMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTelbHON  OpraHU3aLuH,
BeO-KaMephl, KOMMYHHKaI[HOHHOE
obopynoBaHue, oOecrneunBaronee
JA0CTyl K CEeTHU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuonorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

TTomemieHue i1t caMOCTOSATEIHLHOM
paboTHI 00yJarOIIXCS

Meobenb: yuebHas mebOenb
Kommnexr  cnenuanun3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAS
TEXHHKa C TOAKIIOUCHHEM K
HHPOPMALNOHHO-
KOMMYHUKAIIMOHHOU
«/HTEpHET» M OCTYIIOM B
JIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHY IO cpeny
o0pa3oBaTeNIbHON  OpraHM3aIUH,
BeO-KamMepbl, KOMMYHHKaI[IOHHOE
o0opymoBaHue, OOCCIICYHBAOIIEE
JOCTyl K  CeTH  HWHTEpHET
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJTHOE  COEJUHEHHE 10
texnosorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office







