MuHHCTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
denepanabHOE TOCYJaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«KyOaHckuit rocy1apCTBEHHBIA YHUBEPCUTET)

dakynsTer XUMHUH U BBICOKUX TE€XHOJIOTHH

PABOYAA TIPOT'PAMMA JUCHUITTIMHBI MOAYJIS)
B1.B.08 OCHOBBI AHAJIM3A U AHAJIMTUYECKOI'O KOHTPOJIS

Hanpasnenue noaroroBku/crnennanibHocTh 27.03.01 Cranmapruzanus u
METPOJIOTUS

Hanpasnennocts (mpoduiis): MeTposiorusi, CTaHaapTu3aius u cepTudurams

[IporpamMmma nmoAroToBKM AKageMU4ecKas
®dopma oOydeHus: ouHas

KBanudukauus (crenenp) BeIMyckHUKa bakanasp

Kpacunomap 2020



PaGouas rnporpamma JUCLIUTIIMHBI «OCHOBBI AHAJIN3A nu
AHAJIMTUYECKOI'O KOHTPOJIA» COCTaBJICHA B COOTBETCTBUU C
dbenepaibHBIM  TOCYIapCTBEHHBIM  00pa30oBaTEIbHBIM  CTAHAAPTOM  BBICIIETO
obpazoBanus (®I'OC BO) mno wHampaBiaenuto mnoaroroBkun 27.03.01
CrangapTu3aiuys U METpOJIOTUS

[Iporpammy cocraBuna:
JOTICHT Kadeaphl aHATUTHIECKON XUMUH, K.X.H., TOTICHT F il
[Tounnok T.b. oy s // 5

Pabouas mporpamMma IuCHUIIIINHBI AHanuTtnyeckas XuMus

yTBEpKJI€Ha Ha 3acelaHuM Kadeapbl AHAIUTUYECKON T
xuMuu potokos Ne 6 «15» mas 2020 . , /
3aBenyromuii kadeaporr Temepmaries 3.A. Z7

VYTBep:K/IeHa Ha 3acelaHnH y4eOHO-METOIMYECKO KOMHCCHH

(dakynbpreTa XUMHUH U BHICOKUX TEXHOJIOTHI [
npotokon Ne 5 « 25 » mas 2020 r. 7

=
[Ipencenarens YMK dakynbreta nouent becnanos A.B. <
Penensenr

J.A. Bo3uH, KaHAUJAT XUMUYECKUX HAYK,
CTapIIMi HAyYHBIA COTPYIHHUK
OAO «HUITUT a3niepepaboTkar»
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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBoeHHUs TUCIHHILIHHBI.

dopMHUpOBaHUE y CTYACHTOB MPO(eCcCHOHANBHBIX KOMIIETEHIIMH B COOTBETCTBHU C
tpeboBanusimu  ®I'OC  BO moaroroBku  OakaysiaBpoB 1o  HampasieHuto 27.03.01
«CranmapTu3anuss 1 METPOJOTHS» JI OCYIIECTBICHUS MPON3BOJICTBEHHO-TEXHOIOTUUYECKOM,
HAyYHO-UCCIIEIOBATEIbCKOW U TEJarormueckoil AesTenbHOCTH; (OPMUPOBAHUE Y CTYACHTOB
KOMIUICKCHBIX 3HAHUH TEOPETUYECKHUX OCHOB, METOIOJOTHU W MPAKTUYECKOTO BBITOIHEHUS
XUMHYECKOT0 aHAJIM3a U OCYIIECTBICHUS aHATUTUIECKOTO KOHTPOJISL.

1.2 3agaun AUCHMILINHEL,

B cootBerctBun ¢ tpeboBanusimu PI'OC BOmo ¢opmMupoBaHHIO KOMIIETEHIIHIH,
KOTOPBIMH JOJKHBI 00J1a/1aTh CTYJEHTHI, A1 OCBOGHUS JUCLUIUIMHBI HEOOXOAUMO PEIIUTh Psijl
3a[]a4N3y4UTh OCHOBHBIC TIPUHIIMIIBI BHIMOJIHEHHUS XUMUYECKOTO aHAJIN3a, METOJOJIOTHH 0TOOpa
po0 1 MOATOTOBKU X K aHAIM3Y, @ TAKXKE OCHOBHBIX NMPHEMOB 00paOOTKM M aHaIM3a JAHHBIX;
Pa3sBUTHh YMEHHS POBOAUTH MEPOTIPHUATHS 110 00ECIICUCHUIO U KOHTPOJIIO Ka4eCTBA PE3yIbTaTOB
aHanu3a; c(GOpMHUPOBATh IPAKTUUYECKHE HABBIKUIPOBEIEHUS SKCIEPHUMEHTOB M0 33JaHHBIM
METOJUMKaM C OOpabOTKOW M aHAJIM30M IOJYYEHHBIX PE3YJIbTaTOB; M3YyYUTh OCHOBHBIE THIIbI
XUMHUYECKHX PEAKIUH, UCIIONb3YEMbIX B aHATUTUUECKONW XMMHHU, 3aKOHOMEPHOCTEH MPOTeKaHUs
KHCJIOTHO-OCHOBHBIX PEaKLUU U TEOPUU METO0J1a KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

1.3 MecTo AucuminHbI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

Jucuumnnuna «OCHOBBI aHANU3a U AaHATUTUYECKOTO KOHTPOJISH BXOJUT B BaPHATHUBHYIO
4acTh y4eOHOTro IIaHa JUIsl CTYIEHTOB HarmparieHus moarotoBku 27.03.01Crannmapruzamnus u
METpPOJIOTHsI, KOTOpas JIOTMYECKH CBf3aHA CO CIEAYIOUIMMH JuciuiuinHaMu: Ousnueckue
OCHOBBI U3BMEPEHUN U 3TAIOHBI», «XUMUA», «MaremaTuka.

OcBoeHMe TaHHOW IUCHUIUTMHBI HEOOXOAMMO KaK MpeIIecTBYIoIee sl 00s3aTeIbHbIX
aucuuIinH 6azoBod u BapuatuBHoM uacter OOIl: «Ananutudeckas xumus»; «MeToabl U
CPEICTBA U3MEPEHUN U KOHTPOIs», «Opranusanus U TEXHOJIOTHs UCHBITAHUIY, a TakxkKe psana
JUCITUIUIMH TI0 BBIOOPY BapUATHBHOW YacTH Y4eOHOTO IUIaHA IOATOTOBKH OakaiaBpoOB IO
HanpaBieHuto 27.03.01 — Crangaptuszanus 1 METPOJIOTHS.

1.4 IlepedyeHb MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOI NPOrpaMMBblI.

[Ipouiecc wu3yuyeHUs MUCHUIUIMHBI HampaBieH Ha (QopMHUpOBaHUE creayrouen
xomnerenuu: [1K-17.
No | Unpekc Conepxxanue B pe3ynbrare n3yuenust yueOHON AUCIUTIITMHBI
I.I1 | KOMIIET | KOMIIETCHIINH (MU e€ 00yyJaronmecs J0JKHBI
. CHINU 4acTH) 3HATH yMeTh BJIAJE€Th

1. |IIK-17 | cmoco6HOCTB TIPUHIMIIBI OCYILIECTBIIATh HaBbIKaMH
MIPOBOJNUTE U3yUYEHUE U | BBIIOIHEHHSA JUTEpaTypHBIN aHAIM3a U
aHaJIM3 HeOOXOANMOM XUMHYECKOTO MIOUCK U 0600IIEHNS
WHPOPMAITUH, aHaln3a, aHaAJIM3UPOBATH JIAHHBIX,
TEXHMIECKHX JAHHBIX, MIPUEMBI HOPMAaTUBHYIO MpHeMamu
roKazatenen u 00paboTKH U JIOKYMEHTAIHIO, 6036
pe3yIbTaTOB PadOTHL, HX | aHAllM3a CTaH/IapThI KA4eCTBa, 00pabOTKH
00o01IeHe U pe3yabTaTOB METOJIMKH aHAJIN3a, pesyIbTaToB
CHUCTEMATHU3ALIUIO, aHaJIN3a; TEXHUYECKHUE aHasa u
MPOBOJIUTH METPOJIOTHYECKH | XapaKTEPUCTHKH OLCHKH
HEOOXOAMMBIC PACUCTHI e CpPEICTB U3MEpEHUid, | MCTPOJIOTHYC
C UCIIOJIb30BAHUEM XapaKTEPUCTUKH | OLICHUBATh CKHX
TEXHUUYECKUX CPEJICTB METOJUKHU MIOTPEIHOCTH XapaKTepUCT

aHanmza M3MEpEHH. UK.




2. CTpyKkTypa U coaep:KaHue THUCHUIINHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI IO BUaM PadoT.

O0mass Tpyoo€MKOCTh JTUCHUIUIMHBI ~cOocTaBisier 63ad.end. (216 4gacoB), wux
pacipeeneHre 1Mo BujaaM padoT npecTaBiieHo B Tadumie(0as cmyodenmos ODO).
By yueOnoi paboThl Bcero CemecTtphbl
4acoB (gacel)
3 - - -

KonraktHasi pa6oTa, B TOM yncJe: 114,5 114,5
AyauTOpHbBIE 3aHATHS (BCEro):
3aHsTHS JTEKIIMOHHOTO THIIA 36 36 - - -
JlaGopaTopHble 3aHITHS 72 72 - - -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI,
IIPAKTUYECKHE 3aHSITHSI) i i ) ) )
HNHuas koHTaKTHAas padora:
KonTtposb camocTtositenbHOM padoTsl (KCP) 6 6
[Tpomexxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIe:
Kypcosas paboma - - - - -
IIpopabomka yuebnoco (meopemuuecxkoeo) mamepuana 30 30 - - -
Buvinonanenue unousuoyanvrulx 3a0anuii (n0020mosKa
coobujenull, npeseHmayuii) i i ) ) )
Pegepam - - - - -
[TonroroBka K TeKylemy KOHTPOJIIO 35,8 35,8 - - -
KoHTpoJb:
[TonroTroBKa K dK3aMEHY 35,7 35,7
O0mas Tpya0eMKOCTh gac. 216 216 - - -

B TOM THCJE KOHTAKTHAA | 19/ |99/

pabdora

3a4. ef 6 6

2.2 CTpyKTYypa IMCUHUIIUHBI:

Pacrnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.
Pasernbl (TeMbl) AMCHIUIUIMHBL, H3ydaeMble B 3 cemectpe (ounas ¢hopma)

KonnyectBo yacos
AVIHTODHAS CamocTos
Ne HaunmenoBanue pasnenos (Tem) B y}Ia6o TI; TeNnbHas
cero P pabota
JI I13 JP | CPC
1 2 3 4 5 6 7
1. |BBexenue. MeTomoa0rust XUMUUECKOTO aHAIN3a 8 2 - 4 2
2.  |Cragnu XMMHAYECKOIr0o aHaanu3a 50 | 10 - 24 16
3. |[Metponoruyeckre OCHOBbI XMMHUYECKOT0 aHaIM3a 22 4 - 8 10
OO0ecrreueHne 1 KOHTPOJIb KAUeCTBA PE3YILTATOB
4, p pesy 22| 4 | - | 8 10
a”aian3a
XUMHYECKHE PEAKIINYU B aHATUTUIECKON XUMHUU.
5, peadl 358 8 | - | 14 | 138
KucnoTHO-0CHOBHOE paBHOBECHE.
Turpumerpruaeckuii MeTo1 aHann3a. KuciorHo-
6. PUMETDP 8 6| 8 | - | 14| 14
OCHOBHOE TUTPOBAHUE.
HUmozo no oucuyunnune: 36 - 72 65,8




2.3 Coaepxxanue pa3esoB (TeM) IHCHMIIIMHBI:
2.3.1 3auaTHA JeKIMOHHOI0 THIIA.

No ®dopma
HaumenoBanue
Coneprkanue pasjena (TeMbl) TEKYIEro
pasnena (Tembl)
KOHTPOJIA
1 | Beenenue. [Ipenmer aHaNTUTUYECKON XUMHH, €€ CTPYKTYpa, | Y CTHBIN ONpoOC.
Merononorus MECTO B CHUCTEME HayK, CBS3b C IPAKTHKOM. JIP.
XUMHUUYECKOT O 3HaueHne AaHAJIUTUYECKOH XUMUH B HayKe,
aHAIH3A. 9KOHOMHMKE U Jpyrux cdepax. OCHOBHBIE
aHamUTHYecKue mpobieMbl. Buuel ananmza.
CoBpeMEHHOE COCTOSIHUE U TEHICHIINY Pa3BUTHUSA
aHanuTU4ecko xumuu. Hayunas xumwuxo-
aHAJIMTUYECKas JIUTEPATYpA.
Metox u meroauka aHanmusa. Kiaccuduxams
METOJOB aHayn3a. Buel ananusa.
2 | Cranuu OCHOBHBIE  CTaguM XHMMHMYECKOTO aHajau3a. | YCTHBIM Ompoc.
XUMHUYECKOTO Beibop MeTona M METOOMKM aHaiuu3a W JIP.
aHanu3a. COCTABJICHHE CXEM aHaJIu3a.

[Ipo60o0oT6Op ¥ MPOOOMOATOTOBKA.

[IpencraBuTeNbHOCTE TIPOOBI; Mpobda U OOBEKT
aHanuza; mpoba u MeTo] aHanuza. PakTophl,
00yCJIOBIIMBAIONINE pa3Mep U crocod ordopa
npeacTaBuTeNbHON  mpoOel.  OTOop  mpob
TOMOTEHHOTO W  TETEPOTCHHOTO  COCTaBa.
CrnocoObl  monydyeHHuss ~ cpeAHe  mpoOsl,
nepBuyHas o00paboTka W XpaHeHHe mpoo.
OcHoBHbIE cIOCOOBI TIepeBoa Mpodsl B Gopmy,
HEOOXOAMMYIO Il JTaHHOTO BHJA aHAJIN3a:

pacTBOpeHue, TEPMHUYECKOE  pa3JIOKEHHE,
CIUIaBJICHUE. CnocoOsl MHTEHCU(PUKAIIUN
mpouecca  HmoAroropku  mpod.  CrocoObl

YCTPAaHEHUSI M Yy4yeTa 3arpsA3HEHH W MOTepb
KOMITOHEHTOB TIPU MTPOOOIIOATOTOBKE.

Metoant BBIJCIICHUS, pa3IeICHHS "
koHI1eHTpupoBanusKnaccuduxarms METOJIOB
BBIJICTICHUS, PA3JECICHUS] U KOHUECHTPUPOBAHUS.
Mertonpl pa3zeneHus TETEPOTreHHBIX CHCTEM:
dbunpTpanusi, CeIUMCHTAIIHA,
eHTpudyrupoBaHue, droTarus. MeTtonasl
pa3deneHuss TOMOTEHHBIX CHCTEM: OCaXICHUE,
TUCTHIUISINS, peKTU(UKALINS, OTTOHKA, COPOLIHs
U DKCTPaKIIHSL.

MeTtoasl 00HAPYKEHUS u
uneHtudukanmmu3agauyd M BBIOOp  MeToJa
OoOHapyXeHHs] U UICHTH(PHUKAIUU XUMUYECKUX
coenuHeHnil. MnenTudukamnms aToMoB, HOHOB U
BemiecTB. JIpoOHBII U cHCTeMaTHYEeCKH aHaIN3.
duszndeckue METOJIBI oOHapy>XeHUS u

I/I,I[eHTI/I(bI/IKaI_II/II/I HEOPTaHNUYCCKUX n
OpraHUu4Y€CKUX BCIICCTB.
MI/IKpOKpI/ICTaJIJlOCKOHI/I‘-ICCKI/Iﬁ aHaJIu3s,

NAPOXUMHUYECKUN aHanu3. KanenbHbl aHaNs.




OKCIPECCHBIM  KAaYECTBEHHBIIN
3aBOJICKUX U MOJIEBBIX YCIOBUSIX.
KonnyecTBeHHBIM  aHANMM3  AHaJIUTHYECKUU
curHan u mnomexu. CrocoObl omnpeaeIeHus
COACp)KaHUS IO  JAHHBIM  AHAJUTUYECKUX
U3MEPEHUM.

aHaJInu3 B

Mertponoruuec-
KHE OCHOBBI
XUMHYECKOT0
aHaJn3a

OcHOBHBIE ~ METPOJIOTUYECKHE  TOHATUS U
npencrapieHus. OCHOBHBIE — XapaKTEPUCTHUKH
METOJla aHajdu3a: MPaBUIBHOCTb, KOI(PPUIMEHT
YYBCTBUTEIBHOCTH, MpEIe] OOHAPYKEHUS U JIp.
CucremaTueckre M CIy4ailHblE MOTPEIIHOCTH.
Crartuctuueckas 0o0paboTka  pe3yJbTaTOB
HU3MEpPEHHUIA. Crioco6b1 MTOBBIIICHUS
BOCIIPOM3BOJMMOCTH U MPABIJILHOCTH aHAJIM3A.

YcrHbIM onpoc.
JIP.
CamocTosTenbH
ast pabora

OO0ecnieuenue H
KOHTPOJIb Ka4ecTBa
pe3yIbTaToB
aHajan3a

Ilonarus oOecneueHne KayecTBa, KOHTPOJIb
Ka4yecTBa, CHCTEMa KauecTBa, YIPABJICHUE
KayecTBOM pe3ysbTaToB aHanu3a. [IpoBepka
MPaBUIBLHOCTH BBIOpaHHOM METOHKH.
ATTecranysi METOIUK aHajiu3a. Y CTOWYMBOCTD
METOAMKH  aHanu3a.  BHyTpuimabopaTopHas
BOCIIPOU3BOJMMOCTb, CXOJUMOCTb DPE3YJIbTAaTOB
aHanmza. OOecrieyeHHe KadyecTBa pe3ysbTaToOB
aHalM3a: KOHTPOJbHbIE KapThl, BEAECHUE W
XpaHeHHEe JOKYMEHTAIllH, MeXIabopaTopHbIe
skcnepuMeHThl. IloBepka cpeacTB H3MepeHHil.
AKKpenuTanus aHaJIUTHUYECKUX Jabopartopuil u
IIPOBEPKA UX KOMIETEHTHOCTH.

PetiTunrosas
KOHTPOJIbHAS
pabota Nel

XuMuyeckue
peakuumn B
AHAITMTUYECKOM
xuMuH. Kuciorso-
OCHOBHOE
paBHOBecHE

OCHOBHbIE THUNbl XMMHUYECKHX pEaKUui B
AQHAINTUYECKOW XHMMHHU: KHCIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHus, OKHUCIICHUS-
BOCCTAHOBJIEHHMS. 3aKOH JEMCTBYIOLIMX Macc.
KoHcTanTsl paBHOBecHs: TepMOJMHAMUYECKUE,
peasibHble, ycioBHblE. (COCTOSHHME BELIECTB B
UJCeAbHBIX U pealbHbIX cuctemax. CKOpoCTb
peakuuii B XUMHYECKOM aHanuse. DakTopsl,
BIMAIONIME  HA  CKOPOCTH. VYnpasnenue
peakuusMH M IpoLeccaMH B aHAIUTHYECKOU
XUMHH.

KucnorHo-0cHOBHOE paBHOBecHe. COBPEMEHHBIE
NPEACTABICHUS O KHUCIOTaX W OCHOBAHUSX.
Teopusa Jlerouca. Teopus bpencrena-Jloypu.
PaBHOBeCcHe B cucteme KUCIIOTa - CONPSKEHHOE
OCHOBaHME U  pacTBOpuUTenb. KOHCTaHTHI
KHCIIOTHOCTH M OCHOBHOCTH. KucnorHele u
OCHOBHBIE CBOMCTBa pacTBopuTeneil. Koncranra
aBTOIIPOTOJIN3A. Bnusaue NIPUPOABI
pacTBOpUTEN Ha CUIIY KHCIOTBI U OCHOBAHUS.
Husenmupyronmi " b depeHIUpyomui
apdexkr pactBoputens. KucioTHO-OCHOBHOE
paBHOBECHE B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.
Bydepubie pacTBopbl M uX cBoiicTBa. bydepHas

YcTHBII onpoc.
JIP.
Peittunrosas
KOHTpPOJIbHAS
pabota No2




€MKOCTb. Brruncnenus pH pacTBOpPOB
HE3apsOKEHHBIX U 3apsDKEHHBIX  KUCIOT U
OCHOBaHUHM,  MHOTOOCHOBHBIX  KHCIOT U
OCHOBaHUM, CMECH KHUCIIOT U OCHOBaHMIA.
6 | Turpumerpuueckn | TUTpUMETPUYESCKUI METOJ aHanuza. | YCTHBIN
71 metoq | TpeboBanusi, mpenwsBiasieMble K peakuuu B | onpoc.JIP.
aHanu3a.KucioTHo | TUTpUMETpUYECKOM aHanuse. Bunsl | Peittunroas
-OCHOBHOE TUTPUMETPUUECKUX OIPEIEICHUN: MPsIMOE U | KOHTPOJIbHAA
TUTPOBAHUE oOpatHoe, KocBeHHOe TuTpoBaHue. CrocoOsl | pabora Ne3
BBIDOKEHUSI  KOHLEHTpAalUud  pacTBOPOB B
TUTPUMETPHH. [lepBuunbie CTaHJIapThl,
TpeOOBaHUS K HHUM. BTOpHYHBIE CTaHAAPTHI.
Touka SKBUBAJIEHTHOCTH U KOHEYHas TOYKa
TUTPOBAHUS.
Kucnorno-ocnoBHoe TtutpoBanue. [loctpoenue
KpUBbIX TUTpoBaHus. Kpusble TUTpOBaHUS
CWIBHBIX U CJIa0BIX KHUCIOT U OCHOBAHHIA.
@axTophl, BIMSIOIMIME Ha XapakTep KpPHUBbIX
TUTpOBaHUs. KHUCIOTHO-OCHOBHOE THUTPOBAHHE B
HEBOJHBIX cpeaax. MHaukaTopsl KHCIOTHO-
OCHOBHOTO THUTpoBaHus. pl  HHAUKATOPOB,
UHTEpBaJl nepexona okpacku. [lorpemnoctu
TUTPOBAHUS. ObnacThb MIPAKTUYECKOTO
IPUMEHEHUSI METO/J0B  KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.
2.3.2 3aHATHS CEMHHAPCKOI0 THIA.
3aHATHS CEMUHAPCKOTO TUIA Y4EOHBIM IJIAHOM HE MPEyCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHSL.
®opmMma
Ne HaumenoBanue nabopaTtopHbix paboT TEKYIIEro
KOHTPOJISI
1. |Texnuka naGopaTopHbIX padOT B aHamUTHUECKOU 1abopaTopuu. CriocoOsl| Y CTHBIN onpoc
BBIPAKEHMS KOHIIEHTPALM pacTBOPOB.
2. |dpoOHblii u cuctematudeckuid aHanmm3. Kiaccmukamuss KaTHOHOB.| YCTHBIH Ompoc
Baxneilmne kaueCTBEHHbIE PEaKIIMKM KaTHOHOB 1-3 rpymnm.
3. |Baxneiinme kauecTBEeHHbIE PEAKLIUU KaTHOHOB 4-6 rpymIl. YeTHBIR onpoc
4. |AHanu3 cMecH coJieil Ha KaTHOHBI U aHUOHBI KonTponbHas
3aja4a 1o
KauECTBEHHOMY
aHaIIN3y
5. |Cratuctudeckas 00paboTKa pe3yJbTaTOB U3MEPECHHIA. Pacuernbie
Pacuer nosepurensHOro nHTEpBana. BeisiBieHue npomaxa. 3a/laHus
Y cTHBIN onpoc
6. |Ompenenenue mpeaesna oOHapyKEHUsS METOAMKH aHAJIN3A. PacuetHble




3aJaHus
Y CTHBIN onpoc
7. |CocTaBiieHre KOHTPOJBHBIX KapT 10 pe3ysIbTaTaM aHalIu3a Pacyernbie
3a1aHUs
8. |Pemenue pacueTHbIX 3a/1a4 0 TeMe «XHMHUYECKOE PAaBHOBECHUEY. YcTHBIN onpoc
Pacuer pH BOZHBIX M HEBOAHBIX pAacTBOPOB KHCIOT, OCHOBaHMM,| 3amwura JIP
aMmdoauToB, OyhepHBIX PaCTBOPOB
9. |KucnorHo-ocHOBHOTO THTpOBaHUs. [lepBUyuHbIC M BTOPUYHBIC CTaHAAPTHL.| PacueTHble
[TpuroroBneHue U cTaHAAPTU3ALUSA PACTBOPA LICJIOYH. 3alaHus
3amua JIP
10. |OnpeneneHuie CUIIbHOM KUCIOTHI B paCTBOPE. Pacyernblie
3a1aHUsA
3amura JIP
11. |Onpenenenue a30THOM U OOPHOM KUCIOT MPH UX COBMECTHOM PacuerHbie
IIPUCYTCTBHH. 3alaHus
3amura JIP
12. |OnpeneneHre KUCIOTHOCTH THIIEBOTO MPOAYKTAa METOAOM KHCIOTHO-| PacuerHble
OCHOBHOT'O TUTPOBAHH. 3a/laHus
3amwura JIP
13. |Onpenenenue kapOoHaTa U LIEIOYH ITPH UX COBMECTHOM IIPUCYTCTBHH. Pacuernble
3a1aHUSA
3amwura JIP
14. |Pacuer KpUBBIX KHCIOTHO-OCHOBHOI'O TUTpoBaHus. Pacuer pesynbraToB| PacueTHble
KHCJIOTHO-OCHOBHOTI'O TUTPOBAHUS. 3a/laHus
3amura JIP
15. |Pacyer MHIUKATOPHBIX OLIMOOK KUCIOTHO-OCHOBHOT'O TUTPOBAHUS. Pacuernblie
3a1aHUS

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTsl — HE IPEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs IJI CAMOCTOSATEIbHOH padoThl

00y4YarOIIUXCS 10 JUCHHUILIMHE (MOTYJII0)

Hepequb y‘le6HO'MeTOI[I/I‘{eCKOFO obecreueHust JAUCIUITIIMHBI

KOHTPOJTIO

Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 | IIpopabotka yueOnoro ([Tune JI.W., [llecraBun A.W. Ananutuueckas xumus. Pacuersr B
(TeopeTuyecKoro) TUTPUMETPUYECKOM aHanu3e. YdeOHoe mocobue. Kpachonap,
Marepuaia Ky6I'y. 2005; Ironko T.I'., Imutpuenko C.I'., Temepmnaiier
3.A., BoponoBa O.b. OO0BekThl OKpyXaromewl cpeabl U HX
aHaTUTUYeCKU KoHTposib. Kuura 1 Meroast otbopa u
MOJATOTOBKU MP0o0. MeToabl pa3/ieneHus U KOHIEHTPUPOBAHHUS.

YuebHoe nmocodbue. Kpacuomgap, Kyol'y. 2007

2 |IloaroToBka k TekymieMy (OCHOBBI aHATMTHYECKON XMMHH: 3a/ladll U BOIPOCHI: yueOHOe

nocobue s cTyAeHToB yH-ToB / moxa pexd. 0. A. 3omotoBa. -
W3n. 2-e, ucnp. - M.: Beicias mkona, 2002

y‘le6HO-MeTO,Z[I/I‘lCCKI/IC MaTCepHraibl JIA CaMOCTOSTEIbHOM pa60TBI 06yqafom1/1xc;1 nu3

YHUCiIa MHBAJIUIOB | JIUIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710poBbs (OB3) mpenocTtaBmisitoTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUSTHS UH(DOpMAIINHN:




Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

—B TMEYaTHOUN (hopMe YBETUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJist JIUI ¢ HApYIICHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJaroumxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B mpormecce ocBoeHus AaHHOW y4eOHOW JUCHUILIMHBI HCIIONB3YIOTCS CIIEIYOIIHe
oOpa3oBaTeNbHbIe TEXHOJIIOTUU: ayAUTOpHas padoTa B BUJIE TPAAMLMOHHBIX (HOpM: JIEKIUH U
7a00paTOpHOM pabOTH; caMOCTOsITENbHAs paboTa CTYJCHTOB, TPYNIOBBIE HCKYCCHHU.
Hekotopble pa3gensl  TEOPETHYECKOTO Kypca paccMaTpHBAIOTCA C  HCIOJIb30BaHHEM
OIepe)KaroIIell CaMOCTOATENILHON PaOOTHI: CTYACHTHI MOJYYaloT 3aJaHrue Ha M3Y4YE€HHE HOBOTO
Marepuaia 10 €ro M3JI0KEHUs Ha JeKiud. [IpeaycMOoTpeH moka3 3JEKTPOHHBIX MpEe3eHTAlni
NO3BOJIIONINX BH3YaJbHO TIPEACTaBUTh XUMH3M MpOTEeKaHWs peakuuil. [nsg  ¢uxcanuu
TBOPYECKOTO MPOABIDKEHHSI UCIIONB3YETCS PEHTHHIOBAsI CUCTEMAa OLEHKH 3HAHUI CTYJEHTOB I10
pe3ylibTataM TPOBEPKH MOJYJbHBIX KOHTPOJIBHBIX palboT, NpUMEHseTcs O00CyXKIeHHE
pe3yabTaToOB paboOTHl CTYAEHYECKHX HCCIENOBATENbCKUX TPyHN. B pamkax u3ydeHus xypca
IPETYCMOTPEHO TMOCEIICHHE OHKOJOTUYECKUX JIadOpaTOpuii M HAYYHBIX LEeHTpoB. Jlis
WHBAJIUIOB U JIUI] C OTPAaHUICHHBIMU BO3MOKHOCTSIMH 37I0POBbSI PEATH3YIOTCS HHIUBH Iy aJIbHbIE
00pa3oBaTeNbHBIE TEXHOJOTWH, KOTOpPBHIE TIIO3BOJISIOT MOJHOCTBIO WHAWBUAYAIH3HPOBATH
COJepKaHWe, METOABl M TEMIIbI Y4YeOHOW JEeATeNbHOCTH WHBAINIA, BHOCUTH BOBpPEMS
HEOOXOJMMBIE KOPPEKIMH KaK B JESATEIbHOCTh CTYACHTA-WHBAJINAA, TaK U B JEATEIHbHOCTD
Iperno/iaBaTers.

[lpu peanuzanuu 0OpPa30BATENBHBIX TEXHOJOTHH HMCHOJNB3YIOTCS CICIYIOUINE BHIbI
CaMOCTOSITENIbHOIN pabOThI CTY/I€HTOB:

. paboTta ¢ KOHCTIEKTOM JISKITUH;

. peleHue 3a7ay 1 ynpakHeHUH 1mo oopasiy;

. peleHre BapuaTUBHBIX 33729 U YIPaXKHEHUH;

. BBINOJIHEHUETECTOBBIX3aJaHUH;

. MOATOTOBKA K JIaA0OpaTOpHONpadoTe;

. 00paboTKape3yIbTaTOBIA00PATOPHBIXPAOOT;

. MOWCK MH(POPMALINHU B ceTH VIHTEpHET U IUTepaType;

. HOJrOTOBKA pedepara M JOKIIaAa O HEMY C KOMIIBIOTEpPHOU Ipe3eHTalneH;
. MOJITOTOBKA K C/1a4ye HK3aMeHa.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalHu.
4.1DoHA OLIEHOYHBIX CPEICTB ISl POBEICHUs TEKYLIEro KOHTPOJIS.

[TnanupyembiMu GopMaMu TEKYIIETO KOHTPOJS 3HAHWM CTYIEHTOB SIBISETCS YCTHBIN
ONpoC MO TEOPHUM METoJa aHajliu3a, MCIOJIb3yeMOro B JIAOOPATOPHOM MpPAKTUKyMeE, U
OCOOEHHOCTSIM BBINIOJIHSAEMOM J1a00paTOpHOM pPAaOOTHI, CaMOCTOSITENbHbIE PAa0OTHI MO TEeMam
pa3aciioB B BUAC TECTOBBIX U paCYCTHBIX 3aHaHHI71, peﬁTHHFOBBIe KOHTPOJIbHBIC pa6OTLI.



IIpumepbl caMocTOATENBHBIX PadoT
CamocrosiTesibHas padora Nel

BAPUAHT 1
1. JlaiiTe onpeneneHre NOHATUIO YKBUBAJIICHT YaCTHIIbI?

2. Ol‘[pe,I[eJII/ITe Q)aKTOp SKBUBAJICHTHOCTH UCXOJHBIX BEIICCTB B pCAKIUU:
H3;PO4 + 2 NaOH = Na,HPO, + 2 H,0

3. Kakyro Maccy HaBecKM auxpomara Kajlusg HEOOXOAMMO B3sTh A npurortosieHus 1,00 n
pactBopa ¢ MOJIIpHON KoHIeHTpauueil oskBuBaseHTa K,Cr,07; 0,0100 moms/n  (f=1/6).
OnpenenuTe TUTP MOITYYEHHOTO PACcTBOpA.

CamocrosiTesibHass pabora Ne2

BAPUAHT 1
1. IIpu onpenenennu pH pactBopa nmonydeHsl ciaeayroume pesyiabrarsl: 8,31; 8,30; 8,29; §8,28;
8,40; 8,32. Ompenenure, HE ABIsIETCA U 3HaueHue 8,40 mpoMaxom.

2. Conepxanne pochopa B yyryHe 1O JAaHHBIM CIIEKTPaJIbHOTO aHanmu3a cocraBisieT (%): 0,26:
0,24; 0,28; 0,27; 0,24. paccunTaiiTe CpeHEE U €T0 JTOBEpUTEIbHBIN nHTepBal (mpu P=0,95).

CamocrositesibHas padora Ne3

BAPUAHT 1
1. Kakue u3 TaHHBIX YacCTHI] SBIISIOTCS KUCIOTAMHU, OCHOBAHUSMHU WM aM(OIUTAMH IO TCOPUH
bpencrena-Jloypu: HCO;, KOH, HCOOH, NH4Cl, NayS. Vkaxure conpsokeHHbIC
MPOTOJIUTUYCCKHE MAPBI IS IEPSUUCIICHHBIX YaCTHII.

2. Omnpenenute pH pactBopa, momydeHHoro npu aodasieHun 50 mi 1-10”"M pactBopa KOH k
10 1 BOZIBI.

3. Brruncnure pH pactBopa, moiydeHHoro npu pactBopeHuu 0,55 r amerata HaTpus B 1 1
JUCTUJUIMPOBAHHOMN BOJBI.

IIpuMep KOHTPOJILHOIO TECTA
0 TeMe «XMMHYecKHe MeTO/Abl 00HAPYKEeHHUS M HIeHTH(PUKALHI
1. OTHecHTEe KATHOH K COOTBETCTBYIOIIEH AHAJIUTHYECCKOH Ipynie.

1. Cd** A. TlepBas rpymnma

2.Cr** b. Bropas rpynna

3. Mn* B. Tpetbs rpynna

4. Ca* I'. Yersepras rpynmna

5. Fe** . IlaTas rpynna

6. Cu®* E. Illecras rpynna

1 2 3 4 5 6

2. OTHecHTEe AaHHOH K COOTBETCTBYIOLIECH aHAJINTHYCCKON IpyIIe.

1. Anerar A. IlepBas rpymma
2. @ocdar b. Bropas rpymnma
3. Cynbdur B. Tpetps rpynna
4. bpomun

5. KapGonar



6. Hutpur

3. PeakTuB Uyraesa (1MMeTWJITIHOKCHM) HCTIOJIb3YETCS VIS OOHAPY KEHUSI:

a) kob6aneta (I1) B ammmaunoii cpene; 0) kodanera (1) B cepHokucioii cpene;

B) Hukeuns (II) B ammuaunoii cpeze; r) nukens (1) B cepnokucinoii cpene

4. YcTaHOBHTE COOTBETCTBHE MEKIY KATHOHAMH M PeaKTHBAMH, MCHOJIb3yeMbIMH
AJIsl KX OOHAPYKEHUSsI.

1.Ca* A. (NH4),S0,
2. Ba2+ B. K;Cr,07
3. Sr? B. (NH,)>C20,4
I'. KCI
J. Hu oquH 13 ykazaHHbBIX
1 2 3

5. Xuopua cepedpa MOKHO PACTBOPUTH B:

a) pacTBOpE TUIPOKCHUIA HATPUS,
0) YKCYCHOH KHUCIOTE;

B) CEpHOM KHCIIOTE;

I') pacTBOpe KapOoHATa aMMOHHUSI.

6. lasi oOHapy:keHMsI HOHOB aJIOMHHHMS B cpexe ¢ pH = 5 HeoOxonumo
NO/AeHCTBOBATH
1. 8-okcUXUHONMUHOM
2. KoHLeHTprpOBaHHOHN CEpHON KHCIOTON
3. HutpaTtom kanust
4. TlepokcumoM Bogopoaa
5. buxpomaTtom kanus

7. KakuMy XMMHYE€CKMMH CBOMCTBAMH 00/1aa10T THAPOKCHABI 6-1 aHATMTHYECKOM
rpynnbl KATHOHOB?
. AMGOTEepHBI, paCTBOPUMBI B U30BITKE LIETIOUN
. HepactBoprMBI B M30BITKE LIEJI0UU
. O6pa3yroT pacTBOpUMBIE AMMHUAKATHI
. PactBopuMEI B BozIE

AW~

8. TuaApOKCHIBI KAKHX KATHOHOB OBICTPO OKHCJISIIOTCS KHCJI0POA0M BO3ayxa?
. Maprasuma (I1)
. Kenesa (1)
. Cypomsr (1)
. Bucmyra (1)

AWM R

9. Kak MOKHO OOBSICHUTH AHAJMTHYECKHH J(PPeKT BBINAJAEHUHA OCAAKA IPH
A00aBJIeHUH alleTOHA K TMIICOBOI Bo/ie?
1. AueToH B3aMMOJIEHCTBYET C HOHAMH KaJIbLIUS
2. TloHmxkaercs pacTBOPUMOCTh Cyib(ara KajdblUsl B MNPUCYTCTBUU HEMOJSPHOTO
PacTBOPUTEIIS, U OH BBINA/IAET B OCATOK
3. AuleTOH CBSI3bIBaeT CyJb(paT-uOHBI ¢ 00pPa30BaHUEM MAIOPACTBOPHUMOIO COSIUHEHHS.



10. Kakoii anaiuTudeckuil 3¢g¢dexr Hadawogaercds npu OOHAPY:KEHHM AHHMOHA

dochara nuTpaTom cepedopa?

1. Bemagaet Oeblii ocamok

2. BeimagaeTt enThId 0CaI0K

3. Brimagaet Oypslii 0cagok

4. PeaklMOHHAsi CMECh OKPAIIMBACTCS B JKEITHIN LIBET

11. AHAIMTHYECKYI0 XHMHUYECKYI0 PEaKIMI0 MOKHO ¢/1e/1aTh H30UpaTeIbHOI

nyrem:

arONE

o

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

W3meHeHus: KOHLIEHTPAIlMK PeareHTOB
Harpepanus

Bapsuposanus pH pacteopa
OTHOCUTEIBHOTO KOHIIEHTPUPOBAHHUS
dnoranuu

OKCTpaKIUU

[IpuMeHeHust MACKUPYIOIINX areHTOB

NoakownE

12. Cmecp AQCl u Agl Mo:xHO pa3aeiuTh ¢ TOMOIIBIO BOJHOIO pacTBoOpa:
a) NH3; 6) H2SO4; 8) KOH; 1) HNO:s.

KoHTpoJibHbIe BONPOCHI K PEHTHHIOBOI KOHTPOJILHOM padoTe Nel
10 TeMe «AHanumuYecKuili YUKl u obecneuenue Kauecmea pe3yiomamos aHaiu3ay

Meron u MeTOIMKa aHAIIN3a.

B 4yem pasHuiia Mex1y aTTeCTOBaHHON U MOAU(PUIIMPOBAHHON METOIMKON aHamu3a’?

B 4yem pazHuIia MeXIy KOJTUYECTBEHHBIM U Ka4Y€CTBEHHBIM aHATH30M?

Buapl xumMudeckoro aHaiusa.

OCHOBHBIC TIPHUKJIAJHBIC HAMpaBJICHUS aHATIUTHYECKOW XuUMHH. OXapakTepusyihrte OTH
HaIpaBIICHUS.

Jaiite onpeneneHue CiIeyonM MOHITHIM: aHAJIUT, 00BEKT aHaIIN3a, Mpooda.

[lepeuncnure OCHOBHBIE CTaJAMK XMMUYECKOTro aHainu3a. KpaTko oxapakTepusyiiTe Kaxablii
ATaIl.

B uyem pasHuna Mexay NOHATHSAMH «aHAJTU3UPOBATh» U «OMNPEACTATHY, «Ipoda» Hu
«aHamuTH?

Kakue Buibl METOJIOB aHAJIN3a BbI 3HaeTe?

Uem pyKOBOJICTBYIOTCS IIPU BbIOOpE METOa aHaian3a’?

[Tepeuncnure METPOIOrHYECKHE XapaKTEPUCTUKH METOJIOB U METOJIMK aHaIN3a.

Jaiite onpeneneHus CIEAYIONIMM TOHSATHSAM: YyBCTBUTEIBHOCTh METOJA, TpEIel
oOHapy’KeHHsI, TOUHOCTb, IPABUIBHOCTH, BOCIIPOU3BOAUMOCTD, CEIEKTUBHOCTD.

Kaknmu crioco6amu MOKHO IPOBEPUTH MPABMIILHOCTh aHAIH3a?

Kakyto npoOy Ha3bIBalOT MPEJCTaBUTEIBbHON?

Uewm otnuyaroTcs reHepasibHasi, JabopaTopHas U aHaIU3upyemMas mpoosi?

Yewm onpenensercs crocod otéopa npoosi?

KaxoBbl ocoberHOCTH 0TOOpa ra3000pa3HbIX Mpobd?

KakoBbl ocobenHoCcTH 0TOOpa XUAKUX Tpo6? Kakue 11 5TOro UCIonb3yIoT YCTpoiicTBa?
KaxoBbl ocoberHOCTH 0TOOpa TBEPABIX MPOO?

Kakum 06pazom xpaHsT 0ToOpaHHbIE TPOOHI?

Yro Takoe kBapToBaHue? C KaKoU LIEJTBI0 €r0 NPUMEHSIOT?

Ha3zoBute crioco0pl TOMOTeHM3AIUN U YCPEIHEHUS TPOOBI.

VYKakuTe UICTOYHHUKH MOTPEHIHOCTEHN pu 0TOOpe MpoOkI.

Bceerna nmu He06X01MMO pacTBOpeHHE MPOOKI ITPHU MPOBEAECHUH aHANN3a?



25.
26.

217.
28.
29.
30.

31.
32.

33.
34.
35.
36.
37.
38.

39.
40.

41.
42.
43.

44,
45.
46.

47.
48.

49.

50.

51.

52.
53.

o

Kakue cymiecTByt0T criocoObl EpeBeACHUs aHATTU3UPYEMOi TPoOBI B pacTBOp?

B kakux cimyyasx npoBoasT cruiaBiaeHue npoObl? Kakue miaBHM 0OBIYHO UCIOIB3YIOT B 3THX
nensx?

Kakumu cBoiicTBaMu J0fKeH 00JaJaTh PacTBOPUTENb, MCHOJIB3YEMBIH Il pacTBOPEHUS
poOs1? Kakue pacTBOpUTENN UCHIOIB3YIOT B 3TUX LIEIAX?

Kakum 00pa3oM HHTEHCH(PUIIUPYIOT CIIOCO0 KUCIOTHONW MUHEpaIH3aluu mpoo?
Uem oTiiMyaeTcs MUPOJIU3 OT «CYXOIr0» O30JIEHUS?

Kakum o00pa3oM MOXXHO YCTpaHUTh MeIIAlOIee BIMSHHUE KOMIOHEHTOB MpPOOBI IpU
OIpe/Ie/IEHUN aHanuTa?

OxapakTepHu3yiiTe mpoLecchl MACKUPOBAHHUSI, pa3iesieHUs] U KOHIICHTPUPOBAHUS.

B uyem pasHuma Mexay aOCOMIOTHBIM M OTHOCUTEIBHBIM  KOHILIEHTPUPOBAHHUEM,
WHAUBUAYAIbHBIM U FPYIIOBBIM?

Kakumu cooOpakeHUsSIMH PYKOBOJCTBYIOTCSL TpH BBIOOpe crmoco0a pas3feleHus WU
KOHIEHTPUPOBaHUS?

Kakue BBl 3HaeTe KOJIMYECTBEHHbBIE XAPAaKTEPUCTHKU IPOLECCOB KOHLIEHTPUPOBAHUSA H
pazaeneHus’?

Kaxue criocoObI HCTIONB3YIOT JJIs1 pa3IeICHHs T€TEPOTCHHBIX CHCTEM?

YeM OTIMYAIOTCS METOABI OCAXKACHUS U COOCAXKICHUS?

Kakue Meronpl ucrapeHust IpUMEHSIOT s pasjienenus BeulectB? Kakue siBineHus jiexar B
UX OCHOBE?

OxapakTepusyiiTe  COpOIMOHHBIE U  OKCTPAKIIMOHHBIE  METOJbl  pa3lelieHus U
KOHIIEHTPUPOBAHUS.

Uro Takoe aHaIUTUYECKUN CUTHAI? 3a4eM IIPOBOISAT KOHTPOJIbHBINA ONBIT?

CriocoObl BeIpakKeHUsI KOHIICHTpAIUii: MaccoBasi JJ0JIsl paCTBOPEHHOTO BEIIECTBA, MOJISIpHAs
KOHLEHTpalus, TUTPp pacTBopa. CBA3b MEXKIY HUMHU.

Kakue Benmn4uHbI UCMIOIB3YIOT JJIS1 OLIEHKH TOYHOCTH PE3yJIbTAaTOB aHanu3a?

Kakwue Buibl morpeniHocTeil Bl 3HaeTe?

Kakoli OCHOBHOM MeTOJl MaTeMaTHUYeCKOW CTaTHUCTUKH HCHOJB3YIOT ANl OOHapy>KEeHUs
rpyOBIX ommOoK (IpomMaxoB)?

Kak BBIYMCIINTB CTaHIAPTHOE OTKIOHEHHUE CPEIHEro pe3ysibTara aHanu3a?

Uemy paBeH JOBEpUTENbHBIN HHTEPBAI U YTO OH XapaKTepU3yeT?

Jlaiite ompeneseHus CIEIYIOIIMM IOHSITHSAM: KadecTBO, KOHTPOJb KadecTBa, CHUCTEMA
KauyecTBa, YIpaBJIEeHUE KaueCTBOM, IMOJIUTHKA KaueCTBa.

Yro nmoHUMaeTcs moJi ooecreyeHneM KauecTBa pe3yabTaToB aHanuza?

ATTecTanusi METOAMKM aHanu3a. Kakue XapakTepuCTUKH HEOOXOJMMO YCTaHOBUTH B 3THX
nensax?

JlaiiTe OHATUN TMHEHMHOCTH T'PaAyUPOBOYHOM 3aBUCUMOCTH, pabouero auana3zoHa, BEpXHeu
U HWXKHEH TpaHule ompenenseMblx cojaepkanuil. Kakum o0pa3oM ycTaHaBIMBarOT
NEPEYUCIICHHbIE XapaKTEPUCTUKU?

Y CcTONUNBOCTh METOIUKH.

OxapakTepu3yiiTe OCHOBHBIE MEpbhl 10 KOHTPOJIO KadyecTBa pe3ylbTaTOB aHaIu3a
(KOHTpOJIbHBIE KapThl, BEICHUE TOKYMEHTAIIUU, UCTIBITAaHUS).

OrneHka METPOJIOrMYECKUX U TEXHUUECKHUX XapaKTEPUCTUK CPEJICTB U3MEPEHUI.
Axkpeaurarus nadopatopuii. Ilponenypa akkpeauTaum.

Tunoegvie 3a0auu K pelimunzo60i KOHmMpoabHou padome Nel

Omnpenenenue (pakTopa IKBUBAIECHTHOCTH M MOJSPHONW MAacChl SKBHBAJIICHTOB BEIIECTB I10
YPaBHEHUIO PEAKIIHH.

Pacuer koHLIEHTpay MOIy4YEHHBIX PACTBOPOB.

Pacuer cpenHero pe3ynpTaTa aHalIM3a U JOBEPUTEIBHOTIO HHTEPBAJA.

Pacuet aGCcomMOTHOM U OTHOCUTENBHOM MOTPEITHOCTH CPETHETO.



How

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.
24,

Pacuer npenena oOHapyKeHHUS.

KoHTposibHBbIEe BONPOCHI K PEHTHHIOBOII KOHTPOJILHOM padoTe Ne2
1o TeMe «XMMHYEeCKHE PeaKliH B AHAJIUTHYEeCKOH XumMun. Kuci10THO-0CHOBHOE
paBHOBecHe)

Xnmuyeckoe paBHoBecue. DakTOpbl, BIMSIOIIAE HA IIOJOKEHUE XHMHYECKOTO
paBHOBECHS.

ChopmynupyiiTe 3aKoH JeHCTBYIOmUX Macc. [lokakuTe ACHCTBHME HSTOTO 3aKOHA Ha
KOHKPETHBIX IIPUMEPaX.

TepMonnHaMuyecKkass KOHCTaHTa paBHOBECHA. DaKTOPBI, BIUAIOIIUE HA €€ BEIINYUHY.
Peanbuas koHcTaHTa paBHoBecHs. DakTopsl, Biustorine Ha Bennunny KP. CBsizb peanbHoi
KOHCTAaHTBI C TEPMOJMHAMUYECKOM.

VYcnoBHas  KoHCTaHTa  paBHOBecHs. CBsi3b  MEXAY  YCIOBHOM, pealbHOH U
TEPMOANHAMHYECKOM KOHCTAHTaMU paBHOBecHs. DakTopsl, BIUsIONINE Ha Bennunny K.
AxtuBHOCTh HOHOB. K03 puiimeHT akTuBHOCTH, (haKTOPHI, BIUSAIONINE HA €TO BEIUYHHY.
HonHnas cuna pactBopa. Pacuer MOHHOM cuilbl pacTBOpa M KO3(Q(PHUIHMEHTOB aKTUBHOCTU
MOHOB. YpaBHeHus JleOas-Xrokkens u [[3Buca.

Yro Takoe coneBoil 3¢dexr? IlpuBenurte npumep coieBoro 3ddekra ans mpouecca
JUCCOLIMAIIMU CJIa00H OJIHOOCHOBHOM KHCIIOTBHI.

JlaiiTe onpezeeHne KOHKYPUPYIOLIEH peakUuu U MPUBEAUTE IPUMEPBI KOHKYPUPYIOIIUX
peakuuii JuUisi OPOLECCOB JUCCOLMALIMM KHUCIOTHI WM OCHOBaHHUS; pPaBHOBECHUS B
reTeporeHHON cucTeMe; peakiuu 00pa30BaHUsI KOMIUIEKCHOTO COETUHEHHUS.

MounbHas nons uoHa. BriBenurte ypaBHEHUE Ui pacueTa MOJIBHOM JJOJU aHHMOHA ciaaboi
MHOT'OOCHOBHOW KHCJIOTBI.

Bolunicnenue  paBHOBECHOM KOHIIEHTpAlMM HMOHA C HCIOJB30BAaHUEM MOJIBHOW 0T
(ko3 duirienTa KOHKYpUpyoLei peakiun). [IpruMepsr.

KoHcTaHTa 1 cTeneHp JUCCOIMAIUU JIEKTPOIUTa. 3akoH paz0aBienust OcTBaibaa.

JlaiiTe onpeneneHue KHUCIOTHI U OCHOBAaHUSA C TOYKU 3PEHUS IPOTOJUTHYECKON TEOPUHU
bpencrena-Jloypu. llpuBeaure mnpuMepsl HEUTPAIBHBIX M 3apSOHKEHHBIX KHCIOT U
OCHOBaHUM.

Uro Takoe compspkeHHash KHUCIOTHO-OCHOBHasi mportonuThyeckas mnapa? Ilpusenure
IIPUMEPBHL.

Kakue BemecTtBa HasbiBatorcs amdonutamu? Kakue paBHOBecusi HaOIOnal0TCS B
pactBopax amdonutoB? [IpuBeanuTte npumepsl.

Jlaiite omnpeneneHne NPOTOr€HHBIX, NPOTO(PUIBHBIX, AM(UIPOTHBIX U AMPOTOHHBIX
pactBoputenel. [IpuBenure npumepsl.

[IpuBenuTe npuMeEpbl MW HANWLIUTE YpPaBHEHUS PEaKUUN B3aUMOJEHCTBUS KHUCIOT U
OCHOBaHUM C aM(QUIPOTHBIMU PACTBOPUTEISIMH.

KakoBa ponb pacTBOpUTENsS B MPOSBICHUUM KUCIOTHBIX MM OCHOBHBIX CBOMCTB
nporoauToB? B uem 3akirouaercs auddepeHuupyrolee U HUBEIUpYIOLIee AeicTBHe
pactBoputenei? llpuBenure npumepsl.

Kakas peakuust HazpiBaeTcsi aBromporonu3zom? IlpuBeaute mnpumepsl. Uto Takoe
KOHCTaHTa aBTONPOTOIN3a?

Yro Takoe noHbl TMOHMA U Jnata? [IpuBennre npumepsl

HonHOE Npon3BEEHUE BOJBI.

Yto Takoe BOAOPOIHBIN U THAPOKCUIIBbHBIN Noka3zaTenu? Kak oHu cBsA3aHbI MEXIY c000it?
Yro sBNsSETCA MEPOM KUCIOTHOCTH (OCHOBHOCTH) HEBOJIHBIX PACTBOPOB?

Jaiite onpenenenne, Kakue pacTBOPbI CYUTAIOTCSA KUCIBIMU, IIETIOYHBIMH, HEHTPATbHBIMU.
[Touemy omHo u TO e 3HaueHue pH B cpeme pasHBIX pacTBOPUTENEH MOXKET
COOTBETCTBOBATH JIMOO KUCIIOH, TNOO MIETOUYHON WIIH HEUTPaIbHOU cpene?



25. JlaiiTe ompeneneHWe KOHCTaHTBhl KHCIOTHOCTH, KOHCTaHTBI OCHOBHOCTH. IIpuBemute
MPUMEPBHL.

26. BrBeauTe ypaBHCHHE, YCTAHABIMBAIOIIEE CBS3h MEXKIY KOHCTAHTAMHU KHCIOTHOCTH H
OCHOBHOCTH ISl CONPS>KEHHOM MPOTOIUTUUYECKON Taphl.

27. Kakwue pacTBOpHI Ha3bIBalOTCS OydhepHbIMU?

28. OObsacHue MexaHu3M 0y(epHOro neHCTBUSI HA KOHKPETHOM IPUMEpE.

29. DBydepHas eMKOCTb.

30. Brenute dopmyny mias pacdera pH pacTBopa CHIBHON KHUCIOTHI (CHIIBHO OCHOBAHUSA)
JUIS Cilydasi, KOTJla UX KOHLEHTPALWs MEHBIIE 10° M.

31. BeoBemute dopmyny st pacuera pH pactBopa crnaboil KUCHOTHI (C1aboro OCHOBAHMS)
JUTSE ciydaeB, koraa a<5 %, a>5 %.

32. BoiBenute Gopmyny g pacuera pH B pacTBope cepHOIi KHCIOTHI.

33. Ilpueamre dopmyny s pacuera pH B pactBope amdonuta. IlpuBenure mpumepsl
MPOTOJIUTOB ¢ aM()OTEPHBIMH CBOHCTBAMHU.

34. B kakux ciydasix npu pacdere pH pacTBOpOB KHCIOT W OCHOBAaHHMH MOXKHO TpeHeOpeyb
ABTOMPOTOJIN30M PACTBOPUTEINSI, U B KAaKUX CIIy4asX HEy4YeT ATOro Ipoliecca MpUBeleT K
CephE3HBIM OIHOKamM?

35. Kakum oOpazom MoxkHO paccuutaTh pH pacTBOpoB cMeceil cinalObIX KHCIOT, CMECH
CUJIBHOM U c11ab0M KUCIOT?

Tunoevte 3a0auu K peiimunzo080il KOHMPOIbHOU padbome Ne 2

1. Bbrunciiene MOHHOW CHIIBI PacTBOPOB, aKTUBHOCTEH M KOA((UIIMEHTOB aKTUBHOCTH
HOHOB.

2. Pacuet M0JIbHOI 101U ¥ PABHOBECHBIX KOHLICHTPALIMH HOHOB B pacTBOpPAX.

3. Pacyer peanpHBIX KOHCTAaHT M 3HadeHHM pH B pacTBOpax CHUIBHBIX U CHAObIX
AJIEKTPOJIUTOB C YUETOM U 0€3 yueTa MOHHOM CUJIbl PACTBOPOB.

4, Pacuer pH B pactBopax amdoyMTOB.

S. Brraucnienune pH B 6ydepnsix pactBopax. CocraBienue 0ydhepHBIX pacTBOPOB.

KoHTpoJibHbIE BONIPOCHI K PeITUHI0BOI KOHTPOJILHOI padoTe Ne3
1o reMe «Turpumerpunyecknii anann3. Kuci0THO-0CHOBHOE THTPOBaHHE»

1. Ha uyem ocHOBaH TUTpUMETpUUECKHI MeTO] aHanu3a HazoBHUTE OCHOBHBIE JOCTOMHCTBA U
HEJ0CTaTKU TUTPUMETPUYECKOTO METO/1a aHAJIMN3A.

2. Ilepeuncnure OCHOBHBIE TPEOOBaHUS, MPEIBIBIIEMbIE K PEAKIHSIM B TUTPUMETPUIECKOM

METOJE.

JaiiTe onpeeneHrne OCHOBHBIM CITIOCO0aM TUTpOBaHUs (TIpsiMoe, 00paTHOE, KOCBEHHOE).

Yro Takoe nepBUYHBIE cTaHAapTHBIE BemlecTBa? Kakue TpeOoBaHUs K HUM MPEIbSBIISAIOTCS?

HazoBure ocHOBHBIE CITOCOOBI IPUTOTOBJICHHS CTAaHAAPTHBIX PACTBOPOB.

Kakne pacTBOpsl  Ha3bIBalOTCS BTOPUYHBIMU  cTaHgapTHeIMH? Kakum  oGpazom

YCTaHABJIMBAIOT UX TOYHYIO KOHIIEHTPALUIO?

7. Ha3zoBute ocHOBHbBIE paboyHMe pacTBOpa B KUCIOTHO-OCHOBHOM THUTPOBAHUHU. YKaXHUTe
BEIIECTBA, 10 KOTOPBHIM MTPOBOST CTAHJAPTU3ALMIO 3TUX pacTBOpoB. Hanumnre ypaBHeHuUs
peakuuil.

8. MaiiTe ompeneneHre TUTPOBAHUS IO CHOCOO0Y MUIETHPOBAHUS W MO CHOCO0Y OTIEIBHBIX
HaBECOK.

9. MaiiTe ompeneneHne CICIYIONUM TOHATHAM: THTpP pacTBOpa; THUTP pacTBopa IIo
OTIpeNieNIIEeMOMY BEIIECTBY; SKBUBAJIEHT BEIIECTBa; (PaKTOpP SKBUBAJIEHTHOCTH; MOJSpHAs
KOHIEHTpalusl JKBUBaJeHTa; MaccoBas aois. [IpuBemaute (opmysbl, CBA3BIBAIONIUE 3TH
HOHSITHSL.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
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23.
24,

25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

N3105k1TE€ OCHOBHBIE TOJIOKEHHUS NOHHON TEOPUHM KUCIOTHO-OCHOBHBIX MHJIUKATOPOB U €€
OCHOBHBIE HEJJOCTATKH.

OCHOBHBIE TIOJIOKEHUSI XPOMO(DOPHOI TEOPUN MHIUKATOPOB M OCHOBHBIEC HEAOCTATKH ATOM
teopuu. Tayromepuszanus.

OcHOBHBIE TOJOXKEHUST HOHHO-XpOoMOGOpHOH Teopuu. KoHCTaHTa KHCIOTHO-OCHOBHOTO
UH/IUKATOpa.

Uro Takoe xpomodopsl? Aykcoxpombl? [lokaxkure 3TH rpynmbl B XUMUYECKUX (HOpMyIax
dbenondTanenHa, METHIOPAHKa, Tapa-HUTPO30(eHoIa.

Hanumure cTpykTypHble (GOpMyasl 00€MX TayTOMEpHBIX (OpM MeTWIOpaHxka |
denondranenna. OObSICHUTE MEXAHNU3M U3MEHEHUsI OKPACKU 3TUX UHAMKATOPOB.

WuTepBan nepexona OKpacKW KHUCIOTHO-OCHOBHOTO HHAMKaTopa, pT. CBsi3p HHTEpBana
nepexoaa OKpacKu KUCIOTHO-OCHOBHOT'O MH/IMKATOPa U €r0 KOHCTAHTHI.

Kakue Qakrtoppl BIMAIOT Ha MHTEpBAT Iepexola OKPACKH KHUCIOTHO-OCHOBHBIX
WHJIUKATOPOB?

Ha3zoBute ocHoBHBIE TpeOOBaHUS, IPEABSIBISIEMbIE K KUCIOTHO-OCHOBHBIM HHIMKATOPAM.
Knaccugukanus KUCI0THO-OCHOBHBIX HHAMKATOPOB, YKAKUTE UX XPOMO(OPBHI.

KpuBas tTutpoBanusi. OCHOBHbIE y4aCTKH KPUBOM.

PaccuuTtaiitTe BenMUMHY CKauka Ha KPHUBOM TUTPOBaHMs C1abOH (CHIBHOM) KHCIOTHI
CHWJIbHBIM OCHOBaHHMEM; c€J1a00ro (CUIBHOTO) OCHOBAaHUS CHJIBHOM KHUCIOTOH. OOBsiCHUTE
HOPUHIUI [10100pa UHAUKATOPOB.

Kak meHsiercs BennyMHa cKauka Ha KPUBOM TUTPOBAHMS OT: ) KOHLIEHTPAIMH PacTBOPOB;
0) KOHCTAaHTBl JUCCOLMALIMM KHUCIOT WIM OCHOBaHMH; B) Temmeparypbl? OTBETbI
MOTHUBHpPYWTE.

KakoBbl mpesenbHble 3HAUEHUS] KOHIEHTPALUMH TUTPYEMBIX BELIECTB, @ TAKXKE KOHCTAHT
KHUCJIOT U OCHOBAHUM, IIPH KOTOPHIX Ha KPUBOM TUTPOBaHUS HAOJIOIAETCs CKAauOK?

MOXHO JI1 B KaUeCTBE TUTPAHTOB UCIIOJIb30BATh ca0ble KUCIOTHl 1 OCHOBaHUsI?

[Tpu KakoM yCIIOBUM BO3MO>KHO TUTPOBAHHUE MHOTOOCHOBHBIX KHUCJIOT U MHOTOKHMCJIOTHBIX
OCHOBaHMH 10 cTyneHsaM? OTBET MOTUBHUDYIITE.

Kak M0XHO OTTHTpOBaTh (POCHOPHYIO KUCIOTY MO TpeTbel cryrneHu? Ha3oBuTe OCHOBHEIC
IpHUEMbl TATPOBAHUS OYEHb CJIa0bIX KUCIOT U OCHOBaHUH. [IpuBenuTe npumepsl.

[Tpu KaKoM yCIIOBUM BO3MOKHO pa3/iellbHOE TUTPOBAHME CMECH KUCIOT (MM OCHOBaHMIA)?
OTtBeT MOTUBHpPYNTE.

Kak omnpenenauts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THIPOKapOOHAT-UOHBI?

Kak onpenenauTts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THPOKCUA-UOHBI?

Kak onpenenauts npu COBMECTHOM MPUCYTCTBUH CONISIHYIO U (OCPOPHYIO KUCIOTHI?
Ha3oBuTe OCHOBHBIE TUIIBI MHIMKATOPHBIX OIMIMOOK B KHMCIOTHO-OCHOBHOM TUTPOBAaHMHU.
Kak onpenensiercst 3HaK MHAUKATOpHOM omnOku? [lpuBeauTe npumepsl.

JIng kakux 1eneld NpUMEHSETCS METOJ KHCIOTHO-OCHOBHOro TuTpoBaHus? Ilpusenute
PUMEPBHL.

Kak onpenensitoT KUCIOTHOCTh MUILEBBIX TPOYKTOB?

Kak ¢ TIOMONIBIO KHCJIOTHO-OCHOBHOTO THTPOBAHMA ONpenenuth asor uma NHg B
obpa3ziax?

OrnpesiesieHrie BpeMEHHOU U TTOCTOSTHHOM YK€CTKOCTH BOJIBI.

Tunoevle 3a0ayu K peimun2080t KOHMPOIbHOU pabome Ne 3

Pacuer ckauka U KpUBOM TUTPOBAHHSI.

Bbruucnenue pe3yiabTaToB MPSIMOTO, OOpPAaTHOTO M KOCBEHHOTO KHCIOTHO-OCHOBHOI'O
TATPOBAHUS C UCIIOJIB30BAHUEM OJTHOI'O MHJIMKATOpA.

Bpluncnenue pe3yapTaToB NMPSAMOIO KMCIOTHO-OCHOBHOI'O TUTPOBAHMS C UCIOJIB30BAaHUEM
JIBYX WHJIUKaTOPOB.



IIpumepbl peATHHIOBBIX KOHTPOJIBHBIX Pa00T N0 KypCy

PEMTUHIOBASI KOHTPOJIbHASI PABOTA
10 TeMe «AHATMTUYECKUM LMK U 00ECIICUeHHE KaUeCTBA PE3YJIbTATOB aHAIN3a»

Bapuanr 1

1. Copnepxanne pochopa B uyryHe M0 TaHHBIM aTOMHO-IMHUCCHOHHOTO aHAJIN3a COCTABIISCT
(%): 0,26; 0,24; 0,21; 0,23; 0,27; 0,30. MimeeTcst 11 ipoMax B BEIOOPKE pe3yIbTaToB?

(3 banna)

2. [Ipu ompeneneHuu CBUHIA B MUILEBBIX MPOIYKTaX aTOMHO-a0COPOLIMOHHBIM METOIOM
MOJTyYEHBI CIEAYIONMe pe3yabTaTel (MI/Kr): 5,5; 5,4; 5,6; 5,7; 5,6; 5,4. Paccuuraiite cpemuuit
pe3ynbTaT aHAJIM3a U €Tro AoBepUTeIbHbIN nHTepBa (ipu P=0,95). (5 6annos)

3. Ornpenenure MOJSIPHYIO MacCy SKBHUBAJICHTA KUCIOTHI B PEAKIINH:
H4P>,07; + 3NaOH = NazHP,0; +3H20(2 661]1/161)
4, Kakoit o6bem Boabl Hamo aobaButh k 500 mu 00,6756 M pacrBopa NaOH, uToOb1
MOJIYYUTh pacTBOp ¢ KoHIeHTparueit 0,5000 M? (3 6anna)
5. OcHOBHbIE CTaIUU XUMUYECKOT0 aHamu3a. OxapakTepu3ynTe Kaxabli dTall.
(7 6bannos)
6. JlaiiTe ompeneneHus CIEIYIOIMIUM MOHSATUSIM: «CyX0e» 030JIeHHE, KBapTOBaHUE, MPEae

oOHapyxenwus. (3 baiia)

PEUTUHI OBASI KOHTPOJIBHASI PABOTA Ne 2
10 TeMe «XHMMHUYECKUE PEAKIIMY B aHATUTUYECKON XuMuu. KucioTHO-0CHOBHOE paBHOBECHE)

BAPHUAHT 1

1. Kakum oOpa3oM cBs3aHbl MeXAy COOOW TepMOAMHAMHUYECKass M peajbHas KOHCTaHTBHI
paBHOBecus [uis mpoiecca A + bB <« fF? YUro Takoe ko dunment aktuBHOCTH? YKaKHUTE
(bakTopsl, BIMAIONIME Ha BEIWYMHY Kod((duIMeHTa akTUBHOCTU. PaccuuTarh peabHYIO
KOHCTaHTY KHUCJIOTHOCTH JJsi MypaBbHHOHN kuciotel B mpucyrctsuu 0,003 M pactBopa
MgCly. (5 6annos)

2. Yro takoe Oydepnsrii pacrBop? [lpuBenure mpumepsl. O0bsicHUTE MexaHH3M OydepHOro
neiicTBus areraTHOro OydgepHoro pactBopa? (3 6anna)

3. Kakas peaknus Ha3bpIBaeTCs KHCIIOW, HEWTpanmpHOW W menodHoi? Kakyio cpemxy umeer
pacTBOp, MOJYYCHHBIN MpH CMeIIuBaHUK paBHbIX 00bemMoB 0,100 M pactBopos: a) HCI +
NaOH; 6) HCI + NH3; 8) HCOOH + HCOONa; (3 6ania)

4. Boruucnute pH pactBopa, momyueHHoro no6asienuem k 20,00 mim 0,1000 M pactBopa
ammuaka 40,00 ma 0,0500 M pactBopa HCl u 60,00 mn muctuiummpoBanHoii Boasl (Kp =
1,75:10). (5 6annos)

5. K 100,0 min 0,0600 M pactBopa ochopnoit kucmorsl godasmeno 75,00 ma 0,1600 M
pactBopa ruapokcuaa kKamus u 25,00 M1 AMCTWILIMPOBAHHOW BoAbl. Boerumcnutes pH
nonyuennoro pacteopa. (Kuy = 7,52:107; Ky = 6,31-10°%; Ky3 = 1,26:10™2). (7 6annos)

PEUTUHIT OBASI KOHTPOJIBHASI PABOTA Ne 3
1o TeMe «Tutpumerpudeckuil anaian3. KucioTHo-oCHOBHOE TUTPOBAHHE»

BAPHUAHT 1



1. Paccuuraiite ckayok u mnoxbeputTe HMHAMKATOpbl mpu tuTpoBanuu 0,2000 M pactBOpa
OCH30MHOIN KHCIIOTHI (K=1,62'1O'6) 0,2000 M pactBopom NaOH (morpemHocTs TUTPOBAHUS
0,1%). (5 6annos)

2. Ilepeuncnure OCHOBHBIE TPEeOOBAHUS, MPEIBIBISEMbIE K PEAKIHSIM B TUTPUMETPHUUYECKOM
MeToze aHanu3a. YTo Takoe nmepBUYHbIE cTaHAapThl? [lepeunciuTe mpeabsBisieMble K HUM
TpeboBanusi. Ha30BHTE OCHOBHBIE CIIOCOOBI MPUTOTOBJICHHS CTaHIAPTHBIX PacTBOpoB. (5
6annos)

3. Uemy paBHa wunaukatopHas omuOka tutpoBanus 0,01 M HNOjz; 0,015 M NaOH c¢
tumondranenroM (pT=10)? (5 b6arnos)

4. K pacrBopy (NH4),SO; mo6asunmu 25,00 mi pactBopa NaOH (T(NaOH)=0,008922).
Kunsiyennem ynanminm aMMHak, a Ha TUTPOBAHUE OCTABILIEHCS MIETOYM 3aTpaTwid 8,65 mil
pactBopa HCI (T(HCI1)=0,007236). Beruuciauts maccy (NH4)2SO4 B riccieqyeMmoM pacTBope.
(7 6bannos)

5. Kak ompenenuTh NpH COBMECTHOM MPHUCYTCTBHUHU COJIIHYI0O U 0-(hOCHOpPHYIO KHCIOTHI?
[TokaxxuTe, Kak pacCUUTaTh MACCHl 3TUX BELIECTB Yepe3 00bEMbI TUTPAHTA. (5 6A1108)

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUs MIPOMEKYTOYHOM aTTeCTAlluN

HTOroBbIif KOHTPOJb OCYLIECTBIIAETCS B (opMe 3adéra U 3K3aMeHa M0 JUCLMILIMHE.
3auéT noayvaer CTyJIEHT, BHIIIOJIHUBIINHI U 3aIUTUBLINI BCe 1a00paTOpHbIE paOOTHI.

DOK3aMeHAIMOHHBIN OMJIET IO aHAIMTUYECKON XMMHUHU BKIJIOYAeT TpH Bompoca. IlepBbie
JIBa BOIIPOCA MOCBSILEHbl TEOPETUUYECKUM OCHOBAM XMMMYECKOTO aHajau3a (CM. MPUBEICHHBIN
HIDKE CIHCOK). B TpeTbeM Bompoce CTyAeHTy NpeaaraeTcs peluTh NpakTHuecKyo 3anady.llpu
OLICHKE 3HAaHUI CTY/IEHTOB Ha PK3aMEHE YUHUTHIBACTCS OaJlIbl, MOTyYSHHbIE MU MTPU HAITMCAHUU
KOHTPOJIbHBIX Pa0OT IO TeMaM y4eOHON AUCLUIUINHBL.

BOIIpOCBI K 3K3aME€HYy 10 JUCIHUIIJINHE

Paznen 1 Merononorus XUMHYECKOro aHanu3a MeTox M METOAMKA aHaIu3a.
ATTecroBaHHas M MOJUGUIMPOBAHHAS METOJMKA aHalIM3a. BUAbI XMMHYECKOIO aHaiu3a.
KonuuecTBeHHbIH UM KauecTBEHHBbIH aHanu3. (OCHOBHbIE NPUKIAJHBIE  HaNpaBiICHUS
AHAJTUTUYECKON XUMUH.

Pazpen 2 Craguu xumuyeckoro aHanuza OCHOBHbIE CTaJAMM XHMHUYECKOTO aHAJIM3A.
Bb10op MeTos1a 1 METOIMKYM aHAIM3a U COCTABIICHUE CXEM aHaJIN3a.

Paznein 3 [1po600oT60op ¥ NpoOONOAroTOBKA.

IIpencraButenbHOCTE MPOOBI; MpoOa M OO0BEKT aHalu3a; Mpoda W METOoJA aHalIu3a.
['enepanbHas, nabopatopHas U aHaIM3Upyemast Ipoosl. PakTopbl, 00YCIOBIMBAIOIINE pa3Mep U
croco0 oTéopa MpeacTaBUTENbHOM MPoObl. OTOOP MPOO rOMOTEHHOIO U TeTEPOTreHHOT0 COCTABA.
OcoOenHocTH 0TOOpa ra3000pa3HbIX, KUAKUX U TBEpAbIX Mpod. CrocoObl Mony4YeHus cpenHen
npoObl, mepBuyHas o0paboTka M XpaHeHue mnpoO. OcCHOBHBIE CHOCOOBI MepeBoAa MpoObl B
dbopMy, HEOOXOIMMYIO AJIsi JAHHOTO BHJA aHAU3a: PacTBOPEHHE, TEPMUUYECKOE pa3IoKEHUeE,
crutaBienue. CriocoObl MHTEHCH(UKALUU Mpolecca NOAroToBKU Mpod. CrocoOb! ycTpaHEeHHs U
yueTa 3arps3HeHHH U MOTeph KOMIIOHEHTOB MPHU MPOOOIOArOTOBKE.

Mertonbl BblIENEHUS, pa3fieleHus M KOHUEeHTpupoBaHUsKnaccupukanus MeToa0B
BbIJICTICHUS], Pa3/ieNieHUs] U KOHILIEHTPUPOBaHUSA. MeTobl pa3/ieleHus] TeTepOreHHbIX CUCTEM:
bwibTpanus, CceAMMEHTalus, UeHTpudyrupoanue, ¢iotauus. MeToasl  pasaeseHus
TOMOTE€HHBIX CHCTEM: OCaXJE€HHUEe, AUCTWUIALUS, peKTU(UKalus, OTrOHKa, copOuus u
AKCTPAKIIUS.

Metonpl oOHapykeHHs U ujeHTUdUKanMnu3aaadyd U BbIOOp MeToAa OOHapyXeHUs U
UJCHTUPUKAIIMY XMMUYECKUX coeauHeHuid. MneHTudukanus aToMOB, HMOHOB M BEIIECTB.
Jpobublit u cucremarnyeckuit aHanus. Ouznueckre MeTo/ibl OOHAPYKEHUSI U UACHTU(UKALIUU
HEOPraHMYECKUX M  OPraHMYeCKMX BeHIECTB. MUKpPOKPUCTAJUIOCKOIMYECKUM  aHajus3,




NUPOXUMHMUECKUN aHalu3, KalelbHbI aHanu3. OKCIPECCHBIM KayeCTBEHHBIM aHaIu3 B
3aBOJICKMX M MOJIEBBIX YCIOBHUSX.

KonvdecTBeHHBIN aHann3 AHATUTHYECKHA CHUTHAT W ToMexu. CrocoObl ompeeneHus
COZEp>KaHUsA MO0 JaHHBIM AHATUTUYECKUX U3MEPECHUH.

Pasgen 4  MeETpOJOrHYSCKHUE  OCHOBBI  XHMMHYECKOro  aHamuza  OCHOBHEIC
METPOJIOTUYECKHE TOHATHSL U TpeacTaBiieHus. OCHOBHBIE XapaKTEPUCTHUKU METOJ/IA aHAJIM3a:

TOYHOCTbD, MMPpaBUJIbHOCTD, BOCIIPOU3BOAUMOCTD, CCIICKTUBHOCTD, KO3(1)(1)I/II_[I/ICHT
4yBCTBUTEIBLHOCTH, TIpe/iest 0OHapyx)eHus u ap. CUCTeMaTHYECKUE U CIydallHbIe TIOIPEITHOCTH.
Craructudeckas obOpaboTka pEe3yIbTaToB HU3MEpEHUH. CriocoOmr MTOBBIIICHUS

BOCIIPOM3BOJMMOCTH U NIPaBUIIBHOCTH aHAJIN3A.

Pasnen 5 OOecneueHWe ¥ KOHTPOJb KadyecTBa pe3yiapTaToB aHanusa llonsrus
o0ecrieyeHHe KauyecTBa, KOHTPOJb KadecTBa, CUCTEMa KauecTBa, IIOJIMTUKA KauyecTBa,
yIpaBJIeHUE Ka4eCTBOM PE3yJIbTaTOB aHanu3a. [IpoBepka mpaBUIBLHOCTH BHIOPAHHON METOHMKH.
ATTecranys METOAMK aHalu3a. YCTOHYMBOCTh METOJUKM aHanu3a. BHyTpuiaGopaTopHas
BOCIIPOM3BOAMMOCTb, CXOJMMOCTh PE3yJbTaToB aHainn3a. ObecrieueHne KadecTBa pe3yabTaToB
aHalu3a: KOHTPOJbHBIE KapThl, BEJAECHUE M XpaHEHHE JOKYMEHTAlUH, MeXJIabopaTOpHbIE
sKcniepuMeHThl. [loBepka cpeacTB u3MepeHuid. AKKpeIuTanusl aHaIUTUYECKUX J1abopaTopuil u
IIPOBEPKA UX KOMIIETEHTHOCTH.

Paznen 6 Xumuueckye peakiiuy B aHaIUTUYeCKON XuMun. OCHOBHBIE TUITbI XUMUYECKUX
peaKkuuii B aHAIUTUYECKOM XUMHU: KHCIOTHO-OCHOBHBIE, KOMILIEKCOOOPa30BaHUs, OKUCIICHUS -
BoccTaHOBJIEHMsI. COCTOSIHME BEILECTB B UJCAJIbHBIX U peajbHbIX cucTteMax. CKOpOCTh peakuuit
B XMMHUYECKOM aHainu3e. XHMMHYECKOEe paBHOBecue. PakTopbl, BIMSIOIIME HA IIOJOKEHUE
XUMHYECKOIO  paBHOBECHsl. 3aKkOH  JAelcTByrommx Macc. KOHCTaHTBI — paBHOBECHS:
TEPMOJIMHAMMUYECKUE, pEeaJbHble, YCIOBHbIC; (DAKTOPbI, BIMAIOLIME HA UX BEJIUYHMHBIL.
AxtuBHOCTE MOHOB. Ko3()(uIMEeHT aKTUBHOCTH, (aKTOPHI, BIHUSIONIME HA €r0 BEIWYHHY.
HonHas cuna pactBopa. Pacuer MOHHON cuiIbl pacTBOpa M KO3(P(PUINEHTOB aKTUBHOCTH MOHOB.
VYpaBuenus JleGas-Xiokkens u [[pBuca. Konkypupyromue peakuuy, MOJbHas AOJS HOHA.
BeiBog ypaBHEHuUs Ui pacyeTa MOJIBHOW JIOJM aHMOHA ci1ab0il MHOrOOCHOBHOM KHCIIOTBHI.
VYrpasieHne peakusIMU U IIPOLeCCaMH B AHAJTUTHUECKON XUMUU.

Paszpnen 7 KuciotHo-ocHOBHOE paBHOBecue COBPEMEHHBIE MIPEACTABICHHS O KUCIOTAaX U
ocHoBaHusX. Teopus Jlprouca. Teopusa bpencrena-Jloypu. PaBHOoBecue B cucreme Kuciora -
COIPSKEHHOE OCHOBAaHUE U pacTBOpUTENb. KOHCTaHTBI KMCIOTHOCTH U OCHOBHOCTH. KucioTHbIE
U OCHOBHBIE CBOMCTBA pacTBOpUTENEH. Peakuusi aBTONpPOTONM3a, KOHCTAaHTAa aBTOIPOTOJIM3A.
BnusHue mnpupoabl pacTBOpPUTENsS Ha CHIY KHCIOTBI M OCHOBaHus. Huenupyrommii u
muddepeHumpyomuid 3gpdext pactBoputens. BogopoaHbli M TMAPOKCHIBHBIN IOKa3aTelH,
Mepa KHUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX PacTBOPOB. KHCIOTHO-OCHOBHOE paBHOBECHE B
MHOTOKOMIIOHEHTHBIX cHCcTeMax. bydepHble pacTBopbl M HX CBOMCTBA. bydepHas eMKOCTb.
Beruncnenuss pH pacTBOpOB HE3apsDKEHHBIX M 3apsDKEHHBIX  KUCJIOT W OCHOBAHMH,
MHOT'OOCHOBHBIX KMCJIOT 1 OCHOBAaHHM, CMECH KUCJIOT X1 OCHOBAHMIA.

Paznien 8 Turpumerpuyeckuii MeTos aHanuza. TpeOoBaHMs, TPeAbIBISEMbIE K PEaKINU
B TUTPUMETPUYECKOM aHaJIM3€. BUIbl TUTPUMETPUUECKUX OIpeAeTeHH: MpsiMoe U o0paTHoe,
KOCBEHHOE TUTpOBaHHE. TUTpPOBaHUS MO CIOCOOY MHUIETUPOBAHMS U MO CHOCOOY OTIENIBHBIX
HaBecoK. CrnocoObl BBIpaKEHHS KOHLEHTpAlUMid pacTBOpPOB B TUTpuUMeTpuu. IlepBuunble
CTaHJapThl, TpeOOBaHUSA K HUM. BTopuuHble cTanapThl. Touka KBUBaJIEHTHOCTH U KOHEUHAs
TOYKA TUTPOBAHHUS.

Paznen 9 KucnorHo-ocHOBHOE TUTpoBaHue. IlocTpoenue kpuBbix TUTpoBaHus. Kpusble
TUTPOBAHHUS CUJIBHBIX M CIa0bIX KHUCIOT U OCHOBAaHUU. Pacyér BenMUMHBI CKauka Ha KpUBOMU
TUTpOBaHUsA. DAKTOPHI, BIUSIOIINE HA XapaKTep KPUBBIX TUTPOBaHUSA. MIHIMKATOPHI KUCIOTHO-
OCHOBHOTO TUTpOBaHMs. OCHOBHBIE TIOJIOKEHUST HOHHOM, XpOMO(OPHOI M HOHHO-XPOMODOPHOIA
TEOpU WHAMKATOPOB. XpOMOGOpHI, AyKCOXpPOMBI, TayToMepuszauus. pT HHIAUKATOPOB,
UMHTEpBaJl Tepexoda OKpacku. TpeOoBaHUSA, TMpeAbsBISeMble K KHUCIOTHO-OCHOBHBIM
MHAMKAaTOpaM, MPUHIUIN 10a00pa MHAMKATOpoB. OCHOBHbBIE pabouynMe pacTBOpa B KUCIOTHO-




OCHOBHOM TUTPOBaHUHU. TUTPOBAHME MHOTOOCHOBHBIX KHUCJIOT M MHOTOKHCJIOTHBIX OCHOBaHUM
M0 CTYNEHSM, Pa3/ieIbHOE TUTPOBAHME CMECHU KHUCJIOT (Wi ocHOBaHUM). [IpueMbl TUTpOBaHUS
OUYeHb CIA0BIX KUCJIOT W OCHOBaHWU. KHCIOTHO-OCHOBHOE TUTPOBAHHWE B HEBOJHBIX Cpelax.
[TorpemHoctn TUTpoBaHusA. OONACTH NPAKTUYECKOTO TMPUMEHEHHUS METOJO0B KHCIOTHO-
OCHOBHOTO TUTpoBaHHsA. OnpeseneHne KUCIOTHOCTH MUIIEBHIX NPOAYKTOB, a3oTa man NH; B
o0pa3iax, BpeMEHHOU U MOCTOSIHHOM 5K€CTKOCTH BO/IBI.

Tunosvie 3a0auu:

1. Omnpenenenue akTopa SKBUBAICHTHOCTH U MOJISIPHOM MacChl SKBUBAJIIEHTOB BEIIECTB 10

YPaBHEHHIO pEaKLIUU.

Pacuer KOoHLIEHTpaLUK [TOJyYEHHBIX PACTBOPOB.

Pacyer cpenHero pesynbpTaTa aHaiau3a U JOBEPUTEIBHOIO HHTEPBAIA.

Pacuer aOCOMIOTHON ¥ OTHOCHTEIBHOM MOTPEITHOCTH CPETHETO.

Pacuet npenena oOHapyxeHusl.

Bbruncnenue MOHHOHM CHIIBI PacTBOPOB, aKTUBHOCTEH M KOA(P(PHUIMEHTOB aKTHBHOCTH

HOHOB.

PacueT MosIbHOM 10JIM ¥ PABHOBECHBIX KOHILIEHTPAMiA KIOHOB B paCTBOPax.

8. Pacuer peanbHBIX KOHCTAHT M 3HaueHud pH B pacTBopaXx CHIBHBIX M CJIA0BIX
AJIEKTPOJIUTOB C YUETOM U 0€3 yueTa MOHHOM CHUJIbl PACTBOPOB.

9. Pacuer pH B pacTBopax am(oJUTOB.

10. Beruucnenne pH B 6ydepnbix pactBopax. CocraBienue 0ydhepHBIX pacTBOPOB.

11. Pacuer ckauka U KpUBOW TUTPOBAHUSI.

12. Beruucnenue pe3yinbTaToB MPsIMOTO, OOpaTHOTO M KOCBEHHOTO KHCIIOTHO-OCHOBHOTO
TUTPOBAHUS C UCIOJIb30BAaHUEM OJHOTO HHIUKATOPA.

13. Beruucnenne  pe3yibTaTOB  MPSIMOTO  KHCIOTHO-OCHOBHOTO — THTPOBAaHUS  C
MCIIOJIb30BAHUEM JIBYX UHJMKATOPOB.
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IIpuMmep 3K3aMeHALMOHHOIO OMJIeTA N0 JUCHHILIHHE
OI'bOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET
Kadenpa ananuruyeckoit Xumun
27.03.01- «CranmapTu3aus © METPOJIOTHSI
Jucuumnnmza «OCHOBBI aHANTM3a M aHATUTUYECKOTO KOHTPOJIS»

BUJIET Ne 1
1. Buner xumuueckoro ananuza. Beibop MeTosa ¥ METOJIMKH aHAJIU3a U COCTABIIEHUE CXEM
ananmu3za. [IpoBepka mpaBUILHOCTH BRIOPAHHON METOIUKH.
2. XHWMHYECKOE PABHOBECHUEB AHAJUTUYECKOM XHMMHUH. 3aKOH JIEWCTBYIOIIMX Macc.

Cocrosiaue BCIIECTB B MACAJIBHBIX MW PCAJIbHBIX CHCTCMaX. KoncranTel PAaBHOBCCHUSA:
TEPMOJIMHAMHYECKHE, PeabHbIC, YCIOBHBIC.

3. K 100,0 ma 0.06 M pactBopa ¢ocdopHoit kuciotel gobdasieno 75,00 ma 0,08 M
pactBopa rHIpokcuaa kanus u 25,00 M AMCTWLIMPOBaHHOW BOABL. Berumcouts pH
nosydersoro pactsopa. (Ku =7,52:10% Koo = 6,31-107%; Ky3 = 1,26-10™).

3aB. Kadenpoit ananmutuaeckon XuMuu,
I.X.H., Ipodeccop 3. A. Temeppaiies



CryneHTbl 00513aHBI cJaTh 9K3aMEH B COOTBETCTBUHU C PACIIMCAHUEM U YYEOHBIM IJIAHOM.
OK3aMeH 0 JUCLHUIUIMHE MpeciieAyeT Lelb OLEHUTh YPOBEHb (POPMHUPOBAHUS KOMIIETEHIIHH,
pa3sBUTHE TBOPYECKOT'O MBIIUICHUS, TPUOOPETEHHE HABBIKOB CAMOCTOSTEILHON paboThl, yMEHHE
IIPUMEHATH [TOJIyYE€HHBIEC 3HAHUS [UIsl PEILICHUS TPAKTUYECKUX 3aady.

@opMa IIPOBEACHUSA 3K3aMEHA: YCTHO WIM NUCbMEHHO YCTAaHABIIMBACTCS PELICHUEM
Kadeapel. DK3aMEHATOpy IpPEeNOCTaBiseTcs IpaBO 3a/aBaTh CTYAEHTaM JIOMOJHUTENIbHBIE
BOIIPOCHI 10 BCEH Yy4eOHOH MporpaMme AUCHUIUIMHBLPe3ynpTar caaum 3K3aMeHa 3aHOCHTHCS
IIpernoaaBaresieM B 3K3aMEHALMOHHYIO BEJJOMOCTb U 3a4€THYIO KHIKKY.

Kpurepun oneHku:

- 0TMETKA «OTJHYHO» BBICTABISICTCS C YI€TOM CPOPMUPOBAHHOCTH KOMIIETEHIUH, €CITU
JaH TOJIHBIM, TMpaBUJIBHBIA OTBET, MaTepuan U3JI0KEH B ONPEIEICHHON JIOTHYEeCKOU
MOCIIE0OBATEIPHOCTH JICMOHCTPUPYETCSI MHOTOCTOPOHHOCTH TIOJXOJIOB, MHOTOACIIEKTHOCTh
oOcyxJeHusI MpoOJIeMbl, YMEHHUE apryMEHTHpPOBaTh COOCTBEHHYIO TOUYKY 3pEHHUS, HAaXOIUTh
MyTU pCIICHUS IMMO3HABATCIIBHBIX 3a/la4, YCTAaHABJIMWBATh NPUYIUHHO-CIICACTBCHHBIC CBA3HU MCIKIY
CTpPOCHHEM, CBOMCTBAMHU M NMPUMEHEHUEM BEIIECTB, B JOIMUYECKOM PACCYXJIEHUU U PEUICHUU
3a/1a4d HET OIMMOO0K, 33a/1a4ya penieHa paruoHaTIbHBIM CIIOCOO0M;

- 0TMETKA «XOPOI0» BHICTABISETCS CTYJIEHTY, €CIM OTBET IOJIHBII M MpaBUIbHBINA Ha
OCHOBE W3YYCHHBIX TEOpWUW, MaTepual H3JI0KCH B  ONPEACICHHOH  JIOTHYECKOH
MOCIIE0BATEIbHOCTH, IPU 3TOM JOMYCKAIOTCS HECYIIECTBEHHbIE OIMMOKM B OTBETax Ha
TCOPCTUUCCKHUEC BOIPOCHI WM B PCHICHHWM 3ada4d, KOTOPBLIC CTYACHT MOXKCT HUCIPABUTL II0
YKa3aHUIO MPENoIaBaTes

- 0TMETKA «YIOBJIETBOPHUTEIBHOY» BBHICTABIISICTCS CTYICHTY, €CIM OTBET IOJHBIN, HO
OpyU STOM [IOMYIEHA CYIIECTBEHHass OmHOKa WM OTBET HEMOJHbIHA, HECBI3HBIM, HE
MMPOABJIAIOTCA YMCHHA TPUMCHATH TCOPCTUUCCKHUE 3HAHUSA IIPH PCHICHUU MNPAKTHYCCKUX
npo0iieM; 3HAHUE IMpeaMeTa C 3aMETHBIMU MpoOeIaMu, HETOYHOCTSIMHU, HO TAKUMH, KOTOPbIE HE
CITyKaT MPENsATCTBUEM IS TalIbHEUIIEro 00y4YeHus

- OTMeTKAa «HEeYJI0BJeTBOPHUTEIbHO» BBHICTABISETCS, €CIU OTBET OOHApY>KUBAET
HE3HAHHE OCHOBHOTO CO/ICPKaHUs y4eOHOro MaTrepuasa

OneHoYHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM X WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3J10pOBbsI NIPEIOCTABIISIETCS TOMOIHUTEIBHOE BpeMsl JUIsl TOJArOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yJIbTATOB O0YyUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHIAWBHIYATbHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHWBAHUS pE3yNbTaTOB OOyUYEHHs 10 JWUCHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOyUYSHHS WHBAIUIOB W JIUI[ C OTPAHWYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JU71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B I1e4aTHoM (opme,



— B popMe IEKTPOHHOTO TIOKYMEHTA.
JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JTUCUMILIMHBI (MOIYJIst).
5.1 OcHoBHas JiuTEpaTypa:

1. OCHOBBI aHAIUTUYECKON XUMHH: YIeOHHK JJIsl CTyIeHTOB By30B: B 2 T. T. 1 / oz pexn.
10. A. 3omoToBa. - 4-¢ u3a., nepepad. u gor. - M.: Axagemus, 2010.

2. Kpuctuan I'. Ananuruueckas xumusi: B 2 1./ T. 1. / Kpucrtuan I'; mep. ¢ anri. A.
B. T'apmama, H. B. Koabraepoii, I'. B. Ilpoxoposoii; - M.: BUHOM. JlaGoparopusi 3HaHHH,
2009. (JIyummii 3apyOexHbII YIEOHHK. ).

3. Bacunbe B. I1. Ananutudeckas XumMusi: y4eOHHUK JJI CTYACHTOB BY30B [B 2 KH.] /
Ku. 1.: TurpumeTpudeckre U rpaBUMETpUUECKUN MeTo/ bl aHanm3a / Bacuneses B. I1. - 6-e u3g.,
crep. - M.: Jlpoda, 2007.

4. Bacunve B.Il. Ananutuyeckas Xumus: COOpPHUK BOIPOCOB, YHPAXHEHUH H
3agau: yuyebHoe mocodue ans cryneHtoB By3oB / B. Il. Bacumiwes, JI. A. Kouepruna, T. /I
Opiosa - 4-¢ u3a., crep. - M.: lpoda, 2006.

5. Ananutnueckas xumus: yueonoe nocooue s CIIO / A. U. Anapues, I'. K. Jlynesnko,
T. I1. AnekcannpoBa, A. A. KazakoBa. — 2-e usn., ucnp. u gon. — M. : M3garenscTBo FOpaiir,
2018. — 107 c. — (Cepus : Ilpodeccrnonansuoe obpazoBanne). — ISBN 978-5-534-07838-1.
https://biblio-online.ru/book/119F0805-0EFF-4E36-B8B2-FFCD16FBF4C1/analiticheskaya-
himiya

J171s1 OCBOEHMS TUCUUILIMHBI MHBAJIMJAMU U JIUI[AMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
37I0POBBbSI MMEIOTCA H3JaHUs B DSJICKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«JIanbp» u «OpaiiT».

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1. Anamutnueckast xumus. [Ipobaems! u mogaxonel: B 2 1./ T. 1. / mep. ¢ anrn. A. T
bop3zenko u np.; mox pen. FO. A. 3omotosa; pen. P. Kensnep u ap. - M.: Mup: ACT , 2004.

2. Ananmutuyeckas xumus. B 3 1. T.3. Xumuueckuil anamm3z: yued. uis CTyXd. BbIcHI. y4eO.
3aBenenuit / [W.I'. 3enkeBuu u ap.] mox pen. JI.LH. MockBuna. — M.: UznaTenbCkuii 1eHTp
«Axanemus», 2010.

2. Anamutmueckas xumus. B 3 1. T.1. MeToasl HOSHTHU(PUKAIMKA W OINPEACTICHUS
BellecTB: y4yeO. /Ui cTyA. Bbicil. yueb. 3aBeaenuii / [A.A. bemoctun u np.] mox pen. JIL.H.
MockBuHa. — M.: U3narensckuii ieHTp «Akamemusiy, 2008.

3. OCHOBBI aHATUTUYECKONW XUMMM: 33Ja4d M BONPOCHL: yueOHOe mocobue JuIs
ctynentoB yH-TOB / / [B. W. @aneesa u np.]; mox pen. FO. A. 3omotoBa. - U3zna. 2-e, ucmp. - M.:
Bricmas mkoma, 2004.

4. ITpo6omoAroToBKa B 3KOJIOIMUECKOM aHAIM3€e : MPAKTUYECKOe pyKOBOJACTBO / [Ipyros,
KOpuii Crenanosuy, A. A. Ponun ; 1O. C. llpyros, A. A. Poaus. - 3-e u3z., gom. u nepepad. - M.
:BUHOM. Jlaboparopus 3Hauumii, 2009.

5. OcHoBbl aHanuTudeckor xumuu. [Ipaktuueckoe pykoBoactBo / Ilom pen. FO.A.
3onotoBa. M.: Beicmi. mik., 2001.

6. Hopoxosa E.H., IIpoxoposa I'.B. 3agaun 1 BOonpocsl N0 aHATUTHYECKON XUMUHU.
M.: Mup, 1984 nmu M.: Axanemcepsuc, 19
8. Ckyr [I., Yact J. OcHoBBI aHanmuTu4eckoi xumun. B 2-x T. M.: Mup, 1979, T.1-2.



5.3. Illepuoauyeckne U3IaHNUs:

«Kypnan ananuruueckon xumun», Poccnst, Mocksa.

«3aBojckas Jabopatopus. Jluarnocruka Mmatepuanony, Poccust, Mockaa.
«AHanuTHKa U KOHTPOJIbY, Poccus, ExatepunOypr.
«SpectrochimicaActa. Part B», usgarensctso Elsevier

«Analytical Chemistry», n3narensctBo ACS

«Journal of Analytical Atomic Spectrometry», uznarenscto RSC

ocoukrwhE

6. Ilepeyenbr pecypcoB HHGOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTepHeT», B TOM 4YHCJIE COBpPeMeHHbIe mNpodeccHoOHANbHbIE 0a3bl JAHHBIX H
HH(POPMANMOHHDbIE CIPABOYHbIE CHCTEMBbI, HEOOXOAHMbIE /I OCBOEHHS JIUCHHILIAHBI
(Mmomyas).

- Ilouckomas mnatdopma, odObeauHsAOMAs pedepaTuBHbie 0a3bl TaHHBIX MyOIUKAIMA B

Hay4YHBIX XXypHaJlax ¥ nmatenTos http://www.webofscience.com

- CripaBouHo-mpaBoBas cucrema «Koncynsrant [Tnrocy (http://www.consultant.ru)

- ba3a nannbix Hay4noii anextponnsiii oudiaunoreku eLIBRARY.RUhttps://elibrary.ru/

- ®enepanbHasg rocyapcTBeHHas nHpopMalnonHas cuctema «HammoHanbHas 3J1eKTpOHHAS

oubamoTeka» https://H30.pd

- bubnmorpaduyeckas u pedepaTuBHas 6aza TaHHBIX

https://www.scopus.com

7. Mertoauyeckue yKa3zaHuUsl Jisi OOYYalOIIMXCSl IO OCBOEHHMIO JUCHMILIMHBI
(Mony.Jist).

1. ITuns JLU., lllectaBun A.M. AHanutudeckas XxuMus. Pacuerbl B THTPUMETPUUECKOM
anaymze. YdyeOHnoe mocobue. Kpacuomap, KyoI'y. 2005

2. Ionko T.I'., Hmutpuenko C.I'., Temepmamer 3.A., BoponoBa O.b. OOBeKTHI
OKPYKAIOIICH Cpelbl M UX aHAIMTUYCCKUH KOHTpOJb. Kaura 1 Meroasl oTOOpa U MOATOTOBKU
po6. MeTobl pa3fienenus U KOHIIeHTpupoBaHus. YuebHoe nocobue. Kpacnomgap, KyoI'y. 2007

[lo kypcy npenycMOTpEHO NpPOBEACHHE JEKIMOHHBIX 3aHATHN, Ha KOTOPBIX AAeTcs
OCHOBHOI CHCTEMaTH3UPOBAaHHBIM MaTepual U Pa3bSICHIIOTCS HauOoliee CIOXKHBIE AaCIMEeKThI
M3y4aeMbIX METO/I0B aHain3a. Ha 1abopaTopHBIX 3aHATUSX CTYAEHTHI 3aKPETISIOT MTOJTyYE€HHBIE
TEOPETUYECKHE 3HaHUS, OCBAMBAIOT CHENU(UKY W TMPUHIUN pabOThl aHATUTHYECKOTO
000py/0BaHusl, COCOOBI MOJYYEHUs AHATUTHUYECKOIO CUTHAjla M MEepexoja K KOHIEHTpaluu
aHanuta. [lpu moxaroroBke k jabopaTopHoil paboTe HEOOXOAMMO BHUMATEIBHO H3YyYUTh
TEOPETUYECKUM Marepuall 1O JaHHOM paboTe, TEXHUKY BBIIIOJIHEHUS HKCIIEPUMEHTA,
O3HAKOMUTBCS C MHCTPYKIMSIMH K TpuOOpaM, KOTOpPbIE HUCIHOIB3YIOTCS TPHU BBITOIHEHUU
paboTHL.

O0padoTka pe3yabTaToB JadopaTopHbIXx pador. OTuér o nabopaTopHON pabore
JIOJIKEH COJIEPKaTh BCE MOJyYEHHBIE SKCIIEPUMEHTAIbHBIE PE3YIbTaThl, HEOOXOAUMBbIE PACUETHI
1 BbIBOJABL. OTYET OMKEH MPEJOCTABIATHCSA MPENOIaBaTeNto /Il MPOBEPKU B TEUCHHUE HEIENH
MOCJI€ BHITIOJIHEHHS JTabopaTopHO padoThl. [IpoBepka mabopatopHOil pabOTHI COMMPOBOXKIACTCS
co0eceoBaHWEM C TMpernojaBareieM. DBBIMONTHEHHBIMH CYHTAIOTCS TOJBKO MPHHSTHIE
npenoiaBarenieM JabopaTopHbIe PaOOTHI.

BakHeillmum 3TanoM Kypca siBJIsSIeTCSl CAMOCTOSITE/IbHAsA padoTa mo AUCHUIINHE, B
paMKax KoOTOPOil CTYAEHTbI OCYIIEeCTBJSIIOT TMPOPadOTKYy YYEOHOro (TEOPETUUYECKOTO)
Marepuana, MOJArOTOBKY K TEKYIIEMY U MPOMEXKYTOYHOMY KOHTPOJIO, @ TAKKe BBINOJHSAIOT
WHIMBUIYyaIbHbIC 3aaHus (HapHUMep, TOTOBIT KOPOTKHE COOOIIEHHS U TPE3EHTAIINHN).

[lepen pemieHneM 3a1a4 HEOOXOAMMO BHUMATEIBHO M3YyYUTh TEOPETUUYECKUN MaTepHall,
npopa0oTaTh KOHCHEKT JIEKIMH, pa3o0paTh MpuUMepbl perieHus 3anad. Pemenue 3amay
PEKOMEHIyeTCcsl HauWHATh C Haumbolee MPOCTHIX, ONU3KMX K HMEIONUMCS B 3a/JauyHUKe
npumepam. He pekomeHayercss HCMIONb30BaTh T'OTOBbIE KOHEYHbIE (OPMYNbI, KOTOpbIE
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BBIBOIATCA B IpUMEpax pCHICHUA 3aaav. 3amnucey B TCTpaau JOJI’KHA COACPIKATH q)OpMYHLI u BCC
BBIYHCIICHUS] C YKa3aHHEM CAWHUIl u3MepeHus. [Ipu BBIUHCICHHUAX HEOOXOIUMO O0O0paIiaTh
BHUMAaHHE Ha UX TOYHOCTH (MCIOJIb30BAHHE HYXKHOIO YHMCIA 3HAYalmMx nudp) u coOroaeHue
HPaBUIT OKPYTJICHUSI.

B OCBOCHHUU JUCHUITIINHBI HWHBaJIMJaMH u JMgaMu C OrpaHNM4YCHHBIMHA
BO3MOXKHOCTSIMU3/IOPOBbSL  OOJIBIIIOC 3HAUYCHHE HMEET WHAWBUAYyaJbHas ydeOHass paboTa
(KOHCYJIBTAILIMHU) — IOTIOJIHUTEIILHOE Pa3bsICHCHUE YIeOHOr0 MaTepHara.

WunuBuayanbHble KOHCYJIbTAlMH IO TPEAMETY SBJISIOTCS BaXKHBIM  (PAKTOPOM,
CHOCO6CTBy10H_[I/IMI/IHI[I/IBI/I,Z[yaJH/I3aHI/II/I 06yquI/151 N YCTAHOBJICHUIO BOCIIMTATCIBHOI'O KOHTAKTa
MEXKAyNpenojaBareieM W OOyJalolMMCs HHBAIMIOM WM JIMIOM C OrPaHUYCHHBIMH
BO3MOXHOCTAMU3OOPOBBA.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 MPOLEcca Mo AMCHUIINHE (MOYJII0).

8.1 llepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

Hcnonp30BaHne IIEKTPOHHBIX MTPE3EHTALMN TP IPOBEIECHUH IIPAKTHYECKUX 3aHATUH.

8.2 IlepeuyeHb HEOOXOAMMOTO MPOTPAMMHOI0 00eCeYeHHsl.

Jlia moctpoeHust rpauKoB U BBIIOJHEHHUS] HEOOXOIMMBIX PacyE€TOB Ui J1a00PaTOPHBIX
pabot HeoOxomuma nporpamma MSExcel, s co3manus npeseHraimii HeoOXoauMa mporpamma
MS PowerPoint.

8.3llepeuyeHb HH(POPMAMOHHBIX CIPABOYHBIX CHCTEM:
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9. MarepuajbHO-TeXHHYECKAasE 0a3a, HeoOXoaUMan
o0pa3oBaTe/ibHOrONpoIecca MO JMCUUILIUHE (MOIYJIIO).

IJIsA OCyIIECTBJICHUSA

No B pabor MarepuaibHO-TEXHUYECKOE O0ecTeueHne JUCUUIUIMHEL (MOIYJIs) U
OCHAILICHHOCTb
1. JIeKIIMOHHEBIE 3aHIATHSI JlekunoHHas ayiuTopust
2. CeMuHapcKue 3aHSTHUS He npexycmoTpeHsl
3. JlabopatopHnsle 3ansatus | Jlaboparopus, YKOMITJIEKTOBaHHAS CHeIMaTN3UPOBAHHON
nabopaTopHO MeOenpl0 M aHATUTHYECKUM O0OpyIOBaHHEM B
COOTBETCTBHH C MPOrpaMMON JIAOOPaTOPHBIX paboT.
4. Kypcosoe KypcoBsie paboThl He IPEAYCMOTPEHBI
MPOEKTUPOBAHHE
5. I'pynmoseie VYuebnble noMemeHus (HaKyabTeTa XUMUU U BBICOKMX TEXHOJIOTUI
(MHIUBUAYANBHBIC)
KOHCYJIbTAIIUU
6. Texymuit KOHTPOJIb, | YueOHbIE MoMeLIeHus PaKyJIbTeTa XUMUH U BBICOKHX TEXHOJIOTHH
MIPOMEXKYTOYHAS
aTTecTalus
7. CamocTosiTenbHas CamocTosTenbpHas paboTa CTy/IEHTOB OCYIIECTBISIETCS B YUTAIBHBIX
pabota 3amax OubOnmorexkn KyOI'Y, 3ame pedepaTuBHBIX KypHAJOB,
BbranciuTeabHOM 1eHTpe KyOI'Y, WHTepHer-neHTpe, a Takxke
JIPYTUX ayJAUTOpHsX (PaKyIbTeTa XUMHH U BBICOKUX TEXHOJIOTHH C
BO3MOXXHOCTBIO TOAKIIOUEHUsT K ceTd «VHTepHeT», mporpaMMmoi
9KPaHHOTO  yBEIMYEHHSs W  JOCTYIOM B  3JIEKTPOHHYIO
WHPOPMAITMOHHO-00pa30BaTENLHYIO CPe/ly YHHUBEPCUTETA.
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