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9.lenu n 3apgayum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S611s1K0MCs:

- obyyeHne CTyaeHTOB TEOPETUYECKMM OCHOBaM M NPAKTUYECKUM HaBblKaM B
NCNOMb30BaHUUN KNacCUYECKUX XMMUYECKUX U PUBNKO-XMMUYECKNX METOL0B KONTMYECTBEHHOMO
aHanuaa.

3adayu y4yebHoU OuCyUMNIUHbI:

Hay4nUTb CTYOEHTOB:

- WUCMNONb3ys NMOMy4YEeHHbIE TEOPETUYECKME N NPAKTUYECKNE 3HAHUS, NPaBUIIbHO
BblOMpaTb MeToAbl UCCNeaoBaHMs BELWECTB B COOTBETCTBUM C NOCTaBIEHHON Npobnemon;

- paspabatbiBaTb ONTUMArbHYK CXEMY aHanms3a nekapCTBEHHbIX CPEACTB,
Bronormyecknx o6BHLEKTOB M NPaKTUYECKN NPOBECTU €rO0;

- OCYLLECTBNATbL CTAaTUCTUYECKYHO 06paboTKy pe3ynbTaToB MCCNEOOBAHNS U
WMHTEpNpPeTMpOBaTh NOSTyYEeHHbIE pe3ynbTaThl.

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:

O6si3amernbHas 4acmb b6rioka b1 "[JucyunnuHel” npogpamMmsi crieyuanumema.
N3yyeHne Ha3BaHOro Kypca npegnonaraeT, YTo CTYAEHT BnageeT 3HaHNAMU SUCLMNINH
6a30B0ro NpodeccnoHanbHOro uukna:

PU3nKN (OCHOBbLI MONEKYNSIPHON (PUNKN N TEPMOOUHAMUKNY);

XMumn (PU3nNYeCcKon);
OvcumnnuHa, ana  KoTopou
«PapmaueBTmyecKas XMmMms».

JaHHaA ancuuninHa ABNAeTCA I'Ipe)J,LLIeCTBleLU,eIZZ

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AucuunnuHe/mMoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yribTaTaMuM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHUMSIMA) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kop HassaHue Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHus
KOMMEeTEHL MU
OrK- CnocobeH OrliK-1.2 MNpumeHseT 3HaTb: OCHOBHbIE 3aKOHbI, feXxalue B OCHOBE
1 ncnonb3oBaTb OCHOBHblE (ON3MKO- | aHaNUTUYECKOW XMMWUW; COBPEMEHHbIE METOAbI U
OCHOBHbIE XUMUYECKNE U cnocobbl BbIMOMHEHUA XUMWYECKOTO U (hr3UKo-
Guonoruyeckue, XUMUYECKMe XUMUYECKOTO aHanuaa BeLlecTBa ans
dun3mKo- MeToAbl aHanmaa YCTaHOBMEHUSA  Ka4eCTBEHHOTO  cocTaBa MU
XUMUYECKHME, ans pa3paboTku, KONMYECTBEHHbIX onpeaeneHnis;
X1MUYeckue, nuccnegoBaHun u MeTponornyeckmne XapaKTepUCTUKM
mMaTemaTtumyeckue 3KCNepTm3bl COBPEMEHHbIX METOAOB XUMWYECKOro aHanusa
MeToabl Angd NEeKapCTBEHHbIX neKapCTBEHHbIX CPeACcTB; YCTPONCTBO NpuMbopos,
pa3paboTku, cpencTs, ncnonb3yembix Ans aHanvM3a BeLecTB.
nccnegoBaHun u nekapCTBEHHOro
3KCNepTn3bl pacTUTENbHOro YmeTb: BbIOMpaTb  ONTMManbHbI  CNOCOD
NeKapCTBEHHbIX cbipbs U KayeCTBEHHOTO W KOMWYECTBEHHOrO aHanusa
cpencrTs, Buronornyeckmx NeKapCTBEHHbIX CPeAcTB M BMOMOrnmYecknx
N3roTOBMEHUsI 06bekToB 0OBbEKTOB, ncnonb3ys COOTBETCTBYIOLLEE
NeKapCTBEHHbIX COBPEMEHHOE aHanuTuyeckoe 0OOpyaoOBaHUE;
npenapaTos NpOBOANTb CTATUCTUYECKYD 0BpaboTKy AaHHbIX
XUMUNYECKMX " PUINKO-XMMUYECKNX
nccrnegoBaHui.
BnapeTb: TEXHUKON XUMUYECKOTO IKCNIEPUMEHTA,
HaBblkamMn paboTbl C XMMMWYECKOW MOCYAOW U C
COBPEMEHHBIMU  hmsmyeckummn  npubopamm,
NCnonb3yembiMu1 ans KayeCTBEHHOro n
KONMWYECTBEHHOTO  aHanu3a  JleKapCTBEHHbIX
cpencrTs; mMeTozq OL/EHKM norpeLLHocTH
N3MEpPEHNIA.




12. O6bemM gucuMNNUHbI B 3a4€THbIX eauHULUax/yac.(s coomsemcmsuu ¢ y4ebHbIM MnaHoM) —
8/288 :

3 cemecTtp-3adyer / 4 cemecTp -

Pdopma NPOMEXYTOYHOWU aTTecTauUMn(zavem/sx3ameH)
3K3amMeH

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpyooemMKocTb
Bug yuebHow paboTbl Bcero Mo cemectpam
3 cemecTp 4 cemecTp

KoHTakTHas paboTta 140 66 74

nekumMn 34 16 18

npakTuyeckme 0 0 0

B TOM yucne: | nabopaTopHble 106 50 56

KypcoBasi paboTta - - -

Op. 8ulbI(ripu Hanu4uu) - - -
CamocTodaTenbHas pabota 112 78 34
MpomexyTodHasa atTectauuns (0515 IKk3ameHa) 36 0 36

WToro: 288 144 144

13.1. CopepxxaHue QUCLUMNIIUHDI

n/n Peanusauus

pasgena
HaumeHoBaHuve pasgena ONCUMMIWHBI C
CopaepxaHve pasgena gUCLMNInHbI
AVCLMNINHBI NMOMOLLbIO
OHNawH-Kypca,
OYMK *
1. Nlekuum

11 AHanutnyeckas xummns lMpegomeT v 3agayn aHanUTUYECKON XMMUKU. DTanbl https://edu.vsu.
KaK Hayka. NCTOPUYECKOro pasBuUTUS N 3HAYEHNE aHaNUTUYECKOM ru/course/view.
MeTtoponoruyeckne XMMUKM ons peleHus npobnem dapmaumn. Bugbl n php?id=15446
acneKTbl aHanNnUTU4eCcKon 00bekTbl aHanu3a. MeTtogbl aHaNnUTUYECKON XUMUKN U
XUMUN. nx knaccudpmkaumnsa. TOYHOCTb, YyBCTBUTENBHOCTb,

3KCNPECCHOCTb N N3GUpPaTENbHOCTb aHaANMMTUYECKOTO
onpegenenusi. ObLwas cxeMa aHanUTU4eCKoro
onpegenenus. NpumeHeHne METOLOB aHANUTUYECKON
xumnn B hapmaumm. PapmaueBTUHECKUIA aHanna.
dapMakonenHble MeToabl.

1.2 MeTponorunyeckme MeTponorus XUMMYECKOro aHanusa. | https://edu.vsu.
OCHOBBbI aHanUTU4ecKomn Cucrtematnyeckue n cnyyavHble owmnbku. | ru/course/view.
XUMUMK. CraTucTnyeckme xapakTepucTukM crnydarHbix owmnbok. | php?id=15446

PacueT pe3ynbTaTtoB aHanusa.

1.3 TepmoguHamuka n OOwan xapaktepuctuka peakumn B pacteope. | https://edu.vsu.
KMHEeTWKa peakuun un XvmMmuyeckoe paBHOBECME W 3aKOH OencTBusa macc. | ru/course/view.
npoueccoB. XMMN4eckoe dakTopbl, BNUAKLWME Ha XUMMYECKOe paBHoBecue: | php?id=15446
paBHOBECKE B pearbHbIX Temnepartypa, NOHHas cvna pacTBopa,
cucrtemax. KoMmnnekcoobpasoBaHue, OKUCINTESbHO-

BOCCTaHOBUTESbHbIE peakumm, obpasoBaHue
MarnopacTBOPMMbIX n ManoanccoLMNPOBaHHbIX
coeguHeHun. KoHueHTpaumss pacTBOpOB. Ycnosue
matepuanbHoro 0anaHca W 3neKTPOHENTParibHOCTU.
MoHHaa cuna pactBopoB. KoHKypupylowne peakumu,
KoabhnUMEHT NOBOYHON peakumn.
TepmoguHamuyeckasi, KOHLEHTPaLMOHHAsA U YCIOBHas
KOHCTaHTbl paBHOBECUS, NX B3aMMOCBSI3b.




14

KayeCcTBEHHbIN XUMUYECKNI
aHanms.

KayecTBeHHbIN xnmuyecknn aHanua. Knaccudukauus
METOOOB KayeCTBEHHOro aHamu3a (OpobHbIi
cucTeMaTUYECKUIN, MakKpo-, MOJTYMUKPO-,  MUKPO-,
ynbTpamukpoaHanus). AHanuMTu4eckue peakuum Wu
peareHTbl, UCNONb3yeMble B KayeCTBEHHOM aHanuse
(cneumndmyeckme, cenekTnBHbIE, rPYMMNOBLIE).
VMcnonb3oBaHue Ka4eCTBEHHOrO aHanusa B
dapmauun. KadecTBeHHbI aHanu3 KaTMOHOB W
aHnoHOB. AHanuTtuyeckasa knaccudukaumsi KaTUOHOB
no rpynnaMm. KnCrnoTHO-OCHOBHas Kraccudpukaums
KaTMOHOB Mo rpynnam. Cuctematvyeckui aHanuma
KaTUOHOB no KMCITOTHO-OCHOBHOMY mMeTony.
AHanuTMyeckne  peakuMm  KaTMOHOB  pasfNYHbIX
aHanuTuyecknx  rpynn.  KayecTBeHHbIA  aHanus
aHMOoHOB. AHanuTU4eckasl Knaccudukauus aHWMOHOB
no rpynnam (no cnocobHocTn Kk obpasoBaHuio
MarnopacTBOPUMbIX COEAWHEHUN, MO OKUCIUTENbHO-
BOCCT@HOBUTENbHBIM ~ CBOMCTBaM). AHanuTuyeckue
peakuMM aHWOHOB pPas3fMYHbIX aHanuMTUYEeCKMX rpynn.
MeTogbl aHanmM3a CMece aHMOHOB pPa3fiINYHbIX
aHanuMTU4eckux rpynn. AHanuM3 cMeceh KaTUOHOB U
@HMOHOB  (KAYECTBEHHbIA  XMUMWYECKMA  aHanus
BELLECTBA).

https://edu.vsu.
ru/course/view.
php?id=15446

15

"paBUMeETpUYECKUIN METOL,
aHanuaa.

paBumeTpuyeckun meToqd aHanusa. [eTeporeHHoe
paBHoBecue. KoHCTaHTa reTeporeHHOro paBHOBECUSI.
YcnoBusi obpas3oBaHWsi W pacTBOPEHMSI OCAOKOB:
appekTbl OAHOMMEHHONO  MOHA, WOHHOW  CUIbl,
KOHKYPUPYIOLLMX XMMUYECKUX peakuun. BnusHue pH
Ha NONHOTY ocaxgeHus ManopacTBOPUMbIX
rMapoKCUaoB W ManopacTBOPUMbIX conen  crnabbix
kncnot. MexaHusm obpasoBaHMsa KpUCTaNIMYECKUX u
amMopHbIX ocagkoB. BnusHue pasnuuHbiX dakTopos
Ha CTPYKTYpPY " ONCMNEepPCHOCTb ocapka.
[MoBEpXHOCTHOE M BHYTPEHHEE  COOCaXOeHMe.
CrapeHue ocafKoB. Ocaxpaaemas "
rpaBumeTpuyeckad dopma M TpeboBaHMA K HUM B
aHanuse. PacyeTbl rpaBUMeTprYECcKMX onpegeneHni.

https://edu.vsu.
ru/course/view.
php?id=15446

1.6

TuTpumeTpnyecknin metoa
aHanuaa.

TutpumeTpuyeckuin aHanus. XapakrepucTmka MeToaa.
CraHpapTHble pactBopbl. Cnocobbl  TUTpOBaHUS.
Toyka  9KBMBANEHTHOCTM W KOHEYHad  Touka
TUTpoBaHus. PacyeTbl TUTpOBaHUA.

lMpoTtonutuyeckas Teopua KUCNOT U  OCHOBaHUMN.
AsTonpotonua BoAbl. MIoHHOe npousBedeHue BOAbI.
KOHCTaHTbl KUCNOTHOCTU N OCHOBHOCTMU.

Pacyer pH B pactBopax cunbHblX W cnabdbix
npoTonuToB, amonuToB, BydepHbIX pacTBOpax.
KncrnoTHO-OCHOBHbIE WHOUKaTOPBI. MoHHo-
XpomodopHas Teopusa uHAukatopos. VHAWKaTOpHble
oLmnoKN.

KpuBble KMCNOTHO-OCHOBHOIO TUTpoOBaHus. Pacuer,
NOCTPOEHME U aHanu3 TUMUYHBIX KPUBbLIX TUTPOBaHMUS
cunbHom u  cnabon  KMcnoTbl  Wenodbtko. Beibop
MHAMKaTopa.

KomMmnnekcoHoMeTpuyeckoe TUTpoBaHue.

PaBHoBecue B pacTBOpax KOMMSIEKCHbIX COEOUHEHUMN.
dakTopbl, BAUAKOLME HA YCTONYMBOCTb KOMIMIIEKCHbIX
CoeIHEHMN: npupoJa MOoHa MeTanna W nuraHga,
3apsag, WOHHbIN paguyc, cpepa.
STunenHgnamuHTeTpaykCcycHas KucroTa " ee
KOMMNeKChl C MeTannamu.

XenaTtomeTpuyeckoe TUTpPOBaHMe. KpuBbie
TUTPOBaAHUS, WX pacyeT U nocTpoeHue. BnusaHwne
pasnnyHbIX PakTOpPOB Ha BEMUYMHY CKayka Ha KpuBOM
TUTPOBaAHUS (ycTon4mBocTb KOMIMEKCOHATOB,

https://edu.vsu.
ru/course/view.
php?id=15446




KOHUEHTpauMss MOHOB MeTanna u KomnnekcoHa, pH

pacTteopa). WHankaTopbl KOMMIIEKCOHOMETPUMN.
MeTannoxpomHble MHAUKATOPbI.

OkcpegmeTpusa. PaBHoBecHbIN OKUCNUTENbHO-
BOCCTaHOBUTESbHbIN noteHumnan 7] KOHCTaHTa
paBHOBECKS peakumm. Pacuet 3MEKTPOAHOro

noteHumMana nonypeakunn. KpuBble TUTpPOBaHMS.
Cnocobbl  onpefeneHuss TOYKM  SKBMBANEHTHOCTMU.
MeToabl oKcpeaMeTpum: nepmaHraHaTomMeTpus,
AVXpoMaToMeTpusl, nogomeTpusi, bpoMmaTomeTpus.
TutpoBaHue B HeBoAHbIXx cpefdax CylHOCTb MeToaa
KMCINOTHO-OCHOBHOIO TUTPOBAaHWSA B HEBOOHbBIX Cpedax.
Knaccudmkaumss pactBoputenen, nNpUMEHSEMbIX B
HEeBOOHOM TuTpoBaHuMu. dakTopbl, onpegensowme
BbIGOp NpOTONUTMYECKOrO pacTtBopuTens.
MpMeHeHne KUCMOTHO-OCHOBHOIMO TUTPOBaHUSA B
HeBOAHbIX cpeaax.

1.7

NHcTpymeHTanbHble
(cbmsumko-xmmmnyeckue)
mMeToabl aHanuaa.
CnekTpanbHble MeTOAbI
aHanusa.

BeepeHne B cnektpockonuiwo.  Knaccudmkauus
cnekTpanbHbIX MEeTOO0B. CnekTpanbHbie
XapaKTePUCTUKN U LLIKana 3neKTpOMarHUTHbIX BOJH.
OMUCCHOHHBIV  CMeKTpanbHbI  aHann3.  ATOMHble
CMEeKTPbl. KayecTBeHHbIN " KONMYeCTBEHHbIN
3MUCCUOHHLIN aHanus. NnameHHas doTomeTpus n ee
npMMeHeHve B hapmaumm n meguumHe.
MonekynspHaa  abcopbuuoHHasi  CNEeKTPOCKOMUS.
OCHOBHOWM 3aKOH CBETOMOINOWEHUS U MPUYMHBI
OTKMOHEHNs OT Hero. ABCOpOLMOHHOCTL (OnTMYeckas
NNOTHOCTb) W CBETOMpPOMyCKaHme. MonspHbIn
KoaphULUMEHT CBETONOrNoLeHNs (aKCTUHUMSA).
AOOVTUBHOCTb ONTUYECKOM MNNOTHOCTU.

Metoabl abcopbumoHHoro aHanu3a. dotomeTpus K
CNeKTPObOTOMETPUSA:  CPaBHUTENbHLIA  aHanNu3 U
npMMeHeHne B apMauum Ana KadecTBEHHOrO U
KONMMYECTBEHHOTO onpeaeneHusl. AHanus
MHOTFOKOMIMOHEHTHbIX CUCTEM.

WHdpakpacHas CMEKTPOCKOMMS. CTpykTypHO-
rpyrnnoBON N KONMYECTBEHHbIN aHanmn3 OpraHNYecKkmx u
HeopraHuyeckmx BewecTs no UK cnektpam.
ATOMHO-abCcopOLMOHHBIV aHanun3. Annapartypa, cxema
7 npmobopsil. KonunyecTBeHHbIN aToOMHo-
abcopOUMOHHbBIV aHanms.

https://edu.vsu.
ru/course/view.
php?id=15446

1.8

OneKkTpoxmMmnyeckme
MeToAbl aHanusa.

OneKkTpoxmMmnyeckme mMeToabl aHanuaa.
Knaccudmkaums 3MNEKTPOXUMUNYECKMX MeTOAOB.
Ob6patumble ©n HeobpaTuMble 3MNEKTPOXMMUYECKUE
CUCTEMbI. Knaccudpukauus 3MeKTpoaoB B
NOTEHLMOMETPUMN. CTeknsaHHbIN anekTpoAa.
XnopuacepebpsiHblA  anekTpod.  MIoHcenekTBHble
anekTpogbl. Bugbl 1 npumepbl  MeMOpaHHbIX
3NeKTpoaoB.

Mpsmas NOHOMETPUS. MoTeHunomeTprnyeckoe
TUTpoBaHue. 3akoHbl  anekTponusa.  CylHOCTb
KyITOHOMETPUM NpPU  MOCTOAHHOM MOTeHUuMane wu
NOCTOSIHHOM cune TOKa. KynoHomeTpuyeckoe
TUTPOBaHME. Bugpl BOSIbTAaMMNepPoOMETPUMN.
AMNEPOMETPUYECKOE TUTPOBAHNE.

https://edu.vsu.
ru/course/view.
php?id=15446

1.9

Xpomarorpadus.

Xpomartorpadusi. Knaccudpukauus MeTo40B
pasgeneHns U KOHUEHTPUMpOBaHWS  BeLLeCTB B
aHanutudeckon xumumn.  Uctopus  passutms wm
Knaccudukauma  mMeTodoB  Xpomartorpadpum - no
NPUMEHAEMON TEXHUKEe, MexXaHW3My pasfeneHus
BellecTB, MO arperatTHOMy COCTOSIHMIO W cnocoby
OTHOCUTENBLHOIO NepemMeLleHns gas.

TeopeTnyeckune OCHOBBbI mMeToaa.
Xpomartorpauyeckum nuK U ero  3MIOUNOHHBbIE

https://edu.vsu.
ru/course/view.
php?id=15446




Xapaktepuctuku. Teopumn copbumm, TeopeTUyecKmx
Tapenok. KuHetnyeckasa Teopus xpomatorpadum.
[a3oBasg xpomaTtorpadus: raso-agcopOuUMOHHas w
raso-XMAKoCTHasd XxpomaTorpadus. KayecTBeHHbIN W
KONNYECTBEHHbIN aHanus B XpomaTtorpadgum.
BbicokoadhdpekTnBHaa KuOKOCTHass Xxpomarorpadus.
MoHooBGMeHHas n noHHas xpomatorpadusi.
ToHkocnovHaa xpomaTorpadus. PacnpegenurensHas
xpomaTtorpagus. Xpomatorpadusa Ha bymare.
Ocapo4Has XpomaTtorpadusi. Monsatme o]
3KCKITHO3MOHHOM XpomaTtorpaduu. lenb-
Xpomarorpadus.

1.10

MeToabl pazgeneHus u
BbleneHnst KOMNOHEHTOB.
OKcTpakums.

OcHoBHbIE MOHATHKS. Tunbl
9KCTPAKLMOHHbIX CUCTEM. OKCTpaKUMOHHOE
paBHoBecue. 3akoH pacnpegeneHus  HepHcta-
LWnnoga. KoHueHTpupoBaHue MUKPOKONMYECTB
3NEeMEHTOB 3KCTPAKLNOHHBIMWU MeTOAAMM.

BblogeneHne 9anemMeHTOB MeTOAaMW  SKCTpaKuuw.
PeakcTpakums. Wcnonb3oBaHue npoueccos
3KCTpaKuuu B papmMaL,eBTMHECKOM aHanmse.

SKCTpakums.

https://edu.vsu.
ru/course/view.
php?id=15446

2. llabopaTopHble 3aHATUSA

21

KayecTBEeHHbIN XMMUYECKNIA
aHanus.

JlabopaTtopHasa paboTta. AHanMTU4ecKne peakuum
kaTnmoHoB |-VI aHanuTnyecknx rpynn.

JlabopatopHasa paboTta. AHanMTUYeckne peakumm
aHnoHoB I-1ll aHanuTnyecknx rpynn.

JlabopatopHada paboTa. PasgeneHve cmecu KaTMOHOB
Cu (1), Mg (II), Zn (11), Cd (1) n nx obHapyxeHue c
NMOMOLLIbIO Ka4€CTBEHHbIX peakuui.

https://edu.vsu.
ru/course/view.
php?id=15446

2.2

"paBUMeETPUYECKUI METOS
aHanuaa.

JlabopaTtopHas pabota. OnpegeneHne cogepXxaHus
Ba’' B xrnopuge 6apus METOOOM OCaXKAEeHUS.
JlabopatopHas pabota. Onpegenexve
KpuCTannu3aumoHHoM Boapbl B xrnopuae 6apus
METO4OM OTIOHKMU.

https://edu.vsu.
ru/course/view.
php?id=15446

2.3

TutpumeTpuyecknun metoq
aHanusa.

JlabopaTtopHas paboTa. KucnotHo-ocHoBHOE
TUTpoBaHue. MpuroToBneHne NEPBUYHBLIX U BTOPUYHbBIX
cTtaHgapTHbeix pacteopoB (0,1 M pactesopa Na,CO; no
HaBecke; 0,1 M pactBopa HCI). CraHgapTusauus
pactBopa HCI. OnpepneneHne BpeMEHHON XXECTKOCTU
BOAbI.

JlaGopatopHas paboTa. KomnnekcoHomeTpus.
CrangapTtusaums pactsopa TpunoHa b. Onpegenenne
obLwen XKEeCTKOCTU BOAbI MEeTOA0M
KOMMMEeKCOHOMETPUN.

JlabopaTtopHas paboTa. OxkucnutensHo-
BOCCTAHOBUTENbHOE TUTpoBaHMe. CTtaHgapTu3auus
pactBopa KMnO,. OnpegeneHue cogepxaHnus Fe (Il) B
pacTBope METOAOM NepMaHraHaToOMeTPUn.

https://edu.vsu.
ru/course/view.
php?id=15446

2.4

MHCcTpymeHTanbHbIe
(dbunsmko-xmmmyeckme)
MeToAbl aHanusa.
CnekTpanbHble MeToabl
aHanwuasa.

JlaBopatopHas paboTa. doTomeTpuyeckoe
onpegenenue Fe (lll) unn Cu (1) B pacteope.
JlabopaTtopHas pabota. CnekTpodoToMeTpuyeckoe
onpegeneHvne copepxaHus umaHokobanamuHa
(BuTamuHa B;,) B npenapaTte

https://edu.vsu.
ru/course/view.
php?id=15446

2.5

SJ'IeKTpOXI/IMI/I‘-IeCKMe
MeTOoAdbl aHan3a.

JlabopatopHasa pabota. OnpeaneneHune noHoB Fe (II)
NOTEHLUNOMETPUYECKMM  TUTPOBAHWEM  OMXPOMATOM
Kanus.

JlabopatopHasa pabota. OnpegeneHue copepXxaHus
HOBOKaunHa B npenapaTte MEeTOoA0oM
NOTEHLMOMETPUYECKOrO TUTPOBAHUS.

JlaBopatopHas paboTa. MoHomeTpuyeckoe
onpegenenve NO3', NH,", K, Na" B pacTsope.
JlaBopaTtopHasa paborta. OnpegeneHne KOHUEHTpaLum
TMocCyrnbaT-MoHa B pacTBOpE.

https://edu.vsu.
ru/course/view.
php?id=15446

2.6

Xpomatorpadusi.

JlabopaTtopHas pabota. [a3oxpomaTorpadudeckoe

https://edu.vsu.




onpeaeneHve npMmeceit B aTaHone.

JlabopatopHas pabota. OnpegeneHve npumecen
rmgpasvHa B usoHunasmage metogom TCX
JlabopaTopHas paborTa. Paspenenue cmecu

aMVHOKUCOT METOAO0M ByMaxxHON XxpomMaTtorpadguu.
JlabopaTtopHaa paborta. OnpepneneHne coaep)kaHus
Na,SO4 MeToaoM MOHOOBMEHHOM XpomaTtorpadum.

ru/course/view.
php?id=15446

2.7

MeToabl pasgeneHuns n
BblAeneHnst KOMMNOHEHTOB.
OKCTpaKums.

JlabopaTtopHasa paboTa. PasgeneHue cmecn KaTMOHOB
Cu (1), Mg (II), Zn (1), Al (lll) meToQOM 3KCTPaKLMK C

nocrnegyowen ngeHtugukaumen.

https://edu.vsu.
ru/course/view.
php?id=15446

13.2. Tembl (pa3aenbl) qucUUIIIMHBL U BUbI 3aHATHIA

Ne
n/n

HanmeHoBaHne TeMsbl
(pasgena) gucumnnuHbl

Bugbl 3aHATUIA (KONIMYECTBO YacoB)

Jlekuumn

MNpakTnyeckme

JTabopaTopHble

CamocTtosiTenbHas
pabota

Bcero

AHanuTunyeckasa xummsi
Kak Hayka.
MeTtoponorunyeckmne
acnekTbl aHanUTU4ecKomn
XUMUWN.

10

12

MeTpOJ'IOFI/I‘-IeCKI/Ie
OCHOBbI aHaNUTUYECKON
XUMUN.

10

12

TepmognHamMuka v
KMHETMKa peakumi u
npoueccoB. XMMmyeckoe
paBHOBECUE B pearbHbIX
cuUcTeMax.

18

20

KayecTBeHHbIN
XUMUYECKUIN aHanuns.

16

10

28

paBnmeTpUuYecKni
MeTO4 aHanusa.

14

10

30

TutpumeTpryeckmn
MeTo4 aHanusa.

18

16

40

MHCTpymMeHTanbHbIe
(dpm3uko-xmummnyeckue)
MeToAbl aHanmaa.
CniekTpanbHble MeToabl
aHanusa.

18

12

34

aﬂeKTPOXMMW—IeCKMe
MeToabl aHanumaa.

16

12

32

Xpomatorpadusi.

16

10

30

10

MeTogbl pazaeneHus u
BblOeNeHns1 KOMNOHEHTOB.
OKcTpakums.

2

0

8

4

14

WToro:

34

0

106

112

252

14. MeToguuecKkue yKkasaHusi Ansi 00y4alroLWmxcsa N0 OCBOEHUIO AUCLIMMIIUHDbI
OpraHnsaums n3y4yeHns AMCUMNNMHLI NpeanonaraeT cneayowue Buabl paboT CTyAEHTOB: C
KOHCMEeKTaMu NeKUuit; BbINONMHEeHWe 3a4aHuii npenoaasaTens npu NoAroToBke K 3aHATUAM Mo
Hanbonee CNoXHbIM pasaenam AUCUUNIMHBI C UCNONb30BaHMEM OCHOBHOW U AOMNOMHUTENBHON
nuTepaTypbl, @ Takke UHTEPHET-PECYPCOB.

MeToaunyeckune pekoMeHaaunMn no opraHn3aumnm camMoCTOATeNnbLHOMN paGOTbI

CamocTtosaTenbHasa paboTta kak dopma opraHmdaumm yuebHon paboTel npegycmaTpmBaeT

creayolive ee BMabl:

e OBTOPEHME NEKLUMOHHOro MaTepuana;
y4yebHO-MeTOONYECKOW NUTEpaTypbl

e n3yyeHne y4yebHoOW,

MHCTPYMEHTalIbHbIM ME€TOOaM aHalnin3da 1 X NpuMeHEHUIO;

M WUHbIX WUCTOYHUKOB MO



e [10AroToOBKa K 3K3aMeEHyY.

Llenb camocTtoaTenbHon paboTbl — 3TO yrnybneHne n paclumpeHue 3HaHui B obnactm
aHanMTU4YecKo XUMMUMK, MHCTPYMEHTalbHbIX MEeTOOOB aHanuia; (opMupoBaHue HaBblka U
MHTEpeca K CaMOCTOATENbHOW MO3HaBaTENbHOW OEATENbHOCTU, YTO MOCMYXUT B Oyayuiem
OCHOBaHWEM AN HanucaHUs BbiMYCKHOW KBanudukawuMoHHOW paboTbl.

B npouecce wusyveHua Kypca Heobxooumo o6paTUTb BHWUMAHME Ha CaMOKOHTPOSb
3HaHun. C aTon Uenbio obyyalowmMncs nocrne M3ydeHns Kaxkaow OTAENbHOW TEMbl U 3aTeM
BCEro Kypca no y4ebHUKYy 1 OONONHUTENbHOW NuTepaType OOMKEH NPOBEPUTb YPOBEHb CBOUX
3HaHUIN C NOMOLLbIO KOHTPOSTbHbIX BOMPOCOB, KOTOPbIE MOMELLEHbI B KOHLIE KaXXA0W TEMbI.

[na caMoCTOATENbHOIO N3yY4eHNsa OTBOASTCSA TEMbI, XOPOLLO pa3paboTaHHble B y4eOHbIX
nocobusix, Hay4YHbIX MOHOrpadusax M He MOryT NpeacTaBnATb OCOBEHHbIX TPygHOCTEW Mpu
N3yYeHUMW.

CamocTosaTenbHas paboTta peanusyeTcda: HEnocpeAcTBEHHO B npouecce ayauTOPHbIX
3aHATUI Ha kadoegpe Npw BbINONTHEHUKN NabopaTopHbIX paboT; B Gubnunoteke, goma.

TeKyLmnIn KOHTPOSb OCYLLECTBNAETCS B POPME KOHTPOSIbHOW paboThbl.

15. lepeyeHb OCHOBHOM W AOMONHUTENLHOU NUTEpPaTypbl, PECypCOB MWHTEPHET,

HeoOXoaAUMbIX ANA OCBOGHUA AUCLMUMIIUHbBI (Criucok iumepamypbl 0GhopMIsiemcsi 8 coomeemcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n McTouHUMK

XaputoHoB 10.A. AHanutunyeckasa xumus : y4ebruk / KO. A. XaputoHoB - Mocksa : TOOTAP-
1. | Meawna, 2018. - 320 c. - ISBN 978-5-9704-4400-9. - TekcT : anekTpoHHbIn // ABC "KoHcynbTaHT
ctygeHTta" : [canT]. - https://www.studentlibrary.ru/ru/book/ISBN9785970444009.html

Banosa B.[l. AHanutudeckas xuMns u (msnko-xummnyeckne metodel aHanusa / Banosa

2 (Konbinoea) B.A. - Mocksa : Jawkos u K, 2017. - 200 c. - ISBN 978-5-394-01301-0. - TekcT :

" | anekTpoHHbIn // SBC "KoHcynbTaHT ctygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785394013010.html|

6) gononHuTenbHasa nNuTeparypa:

Ne n/n NcTOYHMK

AnekcaHdpoea, T. 1. AHanumuyeckasi Xumusi U ¢pusuKko-xumudeckue MemoOdsl aHanu3a : y4eb. nocobue /
3 AnekcaHdposa T. [1. - Hoeocubupck : 3d-eo HI'TY, 2016. - 106 c. - ISBN 978-5-7782-3033-0. - Tekcm :

* | anekmponHbIl // O6C "KoHcynsmaHm cmydeHma” : [caim]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778230330.html

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duLmnansHble pecypchbl MHTEPHET)®:

Ne n/m Pecypc

4 Cant 3oHanbHon HayyHon 6ubnmoTekn BopoHEXCKOro rocygapcTBEHHOIO yHMBepcuTeTa. —
Pexum goctyna: www.lib.vsu.ru

5 OBC «YHuBepcuteTckasa bubnumoteka onliney, http://biblioclub.ru/

6 OBC «KoHcynbTaHT cTtygeHTay, http://www.studmedlib.ru

7 OneKTpoHHast XuMnyeckasi sHumknoneans . — Pexum gocTyna:
http://www.cnshb.ru/AKDIL/0048/default.shtm

«AHanuTtuka-Mup npodeccuonanos» MHTEPHET MOPTAT XUMNKOB-AHATIMTUKOB

8 http://www.anchem.ru/

9 UNHmepHem-pecypchl no MemodaM XUMU4YecKo20 aHanusa - http://www.rusanalytchem.org
10 QYMK https://edu.vsu.ru/course/view.php ?id=15446

11 ObpasosamerbHbilt nopmarn "OnekmpoHHbIl yHusepcumem BIY"https://edu.vsu.ru/

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHuss ANsi CaMOCTOATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobus, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n MCTOYHMK
lMoTeHunomMeTpUu4eckme MeToabl aHannsa riekapcTBeHHbIX BewecTs / B.W. Bacunbesa, O.O.

1 CrosiHoBa, 3.M. Akbepoea, B.®. CenemeHes, W.B. WkyTtuHa. - BopoHex: UINL, "Hay4Has kHura",
2015. - 106 c.




BacunbeBa B. V. QnekTpoxMMmnyecknin aHanmsa nekapcTBeHHbIX cpeacTs. KoHaykTomeTpus,

2 WOHOMETpPUsI, KyNToHOMeTpus : y4ebHoe nocobue / B. V. Bacunbera .— BopoHex :
MN3paTenbckun gom BIY, 2018 .— 116 c.

CnekTpanbHble MmeToabl aHanm3a. [pakTuyeckoe pykoBoACTBO: y4ebHoe nocobue / nog pea.
3 B.®. CenemeHeBa, B.H. CemeHoBa / B./. Bacuneesa, O.®. CtoaHosa, WN.B. LUkyTtnHa, C.W.
Kapnos, B.®. CenemeHnes, B.H. CemeHoB. - Cl16.: "[IAHbL', 2014. - 416 c.

MpakTnyeckne paboTbl N0 aHANUTUYECKON XUMUK. TUTPUMETPUYECKNE METOAbI aHanm3aa:

4 yyebHo-meToanyeckoe nocobue / T.B. Enuceesa, /.B. BopoHtiok, J1.B. 3onotapesa, B.®.
CenemeHes. - BopoHex: WML "Hay4Has kHura", 2015. - 97 c.

Cokonosckun A.E. ®dusnko-xmmmyeckune metoapl aHanmaa: y4eb. nocobue / A.E. Cokonosckui,
E.B. PaguoH. - Munck: BI'TY, 2007. - 128 c.

CymuHa E.I'. ToHkocnonHasa xpomartorpacus. TeopeTnyeckne OCHOBbI U NpakTU4eckoe

6 npumeHexne / E.I'. CymuHa, C.H. WWTbikoB, H.B. TiopuHa. - CapatoB: nsg-so CapaTtoBcKoro
yHuBepcuteta, 2002. - 108 c.

PU3NKO-XMMUYECKME METOAbI aHanm3a NPUPOAHbIX COeANHEHWI: XpomaTorpadusi n

7 cnektpockonus / T.A. KpbicaHoBa, [.J1. KoTtoBa, B.A. KpbicaHoB, A. H.3s6n08B, B.®. CenemeHes.
- BopoHnex: UMNL “HayyHaga kaura”, 2016. - 62 c.

AHanuTnyeckas xumus (3agadn, TecTbl, KOHTpOnbHble paboTbl) / T.A. KpbicaHoBa, U.B.
Bopottok, O.H. Xoxnoea, H.A. benaHoga. - BopoHex: UML] “Hay4Has kHura”, 2016. - 104 c.
Epuna O.B. 3kctpakums. dnsmko-xmmmyeckne OCHOBbI M MPAKTUYECKOE NpUMeHeHne: y4yebHoe
nocobue / O.B. EpuHa, B.KO. XoxnoB. - BopoHex: N3g-so BI'Y, 2015. - 60 c.

17. OO6pa3oBaTesfibHble TEXHOMOrMU, UCNOMb3yeMble MNpuU peanusauuMm y4eOGHOMU
OUCUMNNUHBbI, BKIOYasA [AOUCTaAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue)
YyebHaa aucuunnvHa peanu3yetcs C  UCMNONb30BaHUMEM  JNIEKTPOHHOro O0yyeHus w
ANCTaAHUMOHHbIX oOpasoBaTefbHbiX TexHonormi  [na 3Ttoro HeobxoouMMo UMCnonb3oBaTb
pecypc: https://edu.vsu.ru/course/view.php?id=15446
. Mpwn peanusaunmn oUcCUMNIYHLI MOTYT UCMNONb30BaTLCA:

1. cnang-npeseHTauunu.

2. H(bopMaLUMOHHbIe (CnpaBoYHbIe) cucTeMbl (HanpumMep, KoHCynbTaHT Nnkoc).

3.0OpraHunsauus B3aMMOOENCTBUS CO CTyAEHTaMu NOCPEACTBOM 3MEKTPOHHOM MOYThI,
coumanbHbIX ceTen (BKOHTaKTe, MHCTarpamm) N MeCCEeHKEPOB.

4. NHpopmaumoHHo-obyyatoLwwas cpega Moodle

B cnyyae HeobxoguMmocTM nepexoda Ha AUCTAHUMOHHBLIN pexum olydvyeHus ans
CO3[aHNs JNEKTPOHHbIX KYpCOB, YTEHWSA NEKUUn OH-NanH M npoBefeHus nabopaTopHo-
NPaKkTUYECKNMX 3aHATUM UCNOoNb3yeTca MHMOpPMaUMOHHble pecypcbl  OBpasoBaTenbHOro
noptana "OnekTpoHHbIn yHMBepcuteT BIY (https:\\edu.vsu.ru), 6asupytoieroca Ha cucreme
AnctaHumoHHoro obyveHna Moodle, pa3BepHyTon B yHUBEpCUTETE.

Mpn peanusaumm y4yeOHOM AMCUUNNHBI UCMNONb3YIOTCA 3fIEMEHTbI 3NIEKTPOHHOro 0by4veHus
(30) n guctaHunoHHble obpasoBaTernbHble TexHonormm (JOT) B 4acTM OCBOEHMS NEKLMOHHOIO
MaTepuana, npoBeAeHMs TeKylwen W MPoOMEXyTOYHOM aTTecTauun, NpoBeaeHUs 4YacTu
nabopaTtopHbix paboT KW camMOCTOATENbHOW paboTbl oby4yarwmxcs Mo  AUCUMNINHE,
nosgonsiowme obecneymBaTtb  OMOCpedoOBaHHOE  B3auMMOAEWCTBME (HA  pacCTosAAHWMK)
npenogaeatenen n oby4varoLmxcs, BKIKYAA WMHCTPYMEHTbl 3NEKTPOHHOM WH(OPMaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nekTpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHve BebWHApPOB, BMAEOKOH(EPEHUNA, B3aUMOAEWNCTBME B COLICETAX, MOCPEACTBOM
9NEKTPOHHOM MNOYThbl, MeCCeHkepoB. [ns OCBOEHUS AMCUMNINHBI PEKOMEHAYETCSH CNMCOK
nuTepatypbl U pecypcbl A dNeKTpoHHOro oby4veHus (30) (n. 15).

Ana [QOCTWXKEHUs Lenu OCBOEHUs Y4eOHOW AUCUMMNNUHLI, MOBbILWEHUS KadecTBa
obpasoBaHnss N HOPMMPOBAHUSA KOMMETEHUMA UCNOMb3yKTCA ayauTOpHble  (MeKuumwu,
nabopaTopHble) N BHeayaUTOpHble/MHTEPAKTMBHbLIE (CaMoCToATeNnbHas paboTa CTy4eHTOB)
dhopmbl 0B6yYEHNUS.



AydumopHsble:
OcCHOBHbIMM Bugamu ayantopHon paboTbl ABNAOTCA nekumm n nabopatopHble paboTbl. OHM
pelwaT 3agadn opMupoBaHNA U pPasBUTUA MPOGECcCUOHasbHbIX YMEHUA W HaBbIKOB
oByyvaroLmnxcs.

Jlekyuu BkntovaloT B cebsa nocriegoBaTenbHOE U3NOXEHUe MaTepuana npenogasaTenem
B TOM u4ucne C MWCNOMb30BaHNEM MYNbTUMEAMMHOIO MNpPOEKTopa AN  KOMMbIOTEPHOM
npeseHTauuMu 1 BugeomMartepumanos.

JlabopamopHblie pabombl — ¢opma opraHusaumm oOy4vyeHusa, UMHTerpupyroLas

TEOPEeTUKO-METOAONOMMYECKME 3HaHUS, NPaKTUYeckne YMEHUs N HaBblKNM CTYAEHTOB B €4MHOM
npouecce y4ebHo-MccnegoBaTenbCKOro xapakrepa.
B xoae BbinonHeHus nabopaTopHbix paboT CTyaeHThl BblpabaTtbiBaoT YMEHUS aHann3npoBaTthb,
aenatb BbiBOAbl W 0000LWieHMs, MOnb30BaTbCA pPasfMYHbIMK  MPpUEMaMn  U3MEPEHUHN,
WHCTPYMEHTanbHbIMM  MeTodaMu  aHanu3a, odopMNATb pesynbTaTbl  3KCNEPUMEHTOB.
dopmMmumpytoTCa npakTudeckne npodeccuoHanbHble HaBblkM OBpalleHna € aHanUTUYECKUM
obopygoBaHuem.

BHeaydumopHble:
Pabota B rnobanbHonm ceTtu (Mcnonb3oBaHne WIHTEPHET-TEXHOMOIMMA), MOUCK HayyYHOW W
MeToan4eckon nHgopmauuu.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUMUNIINHDI:

VYuebHasg ayauTopusi s NPOBENCHUS JIEKLIHMOHHBIX 3aHATUH: CleLUalu3upoBaHHas Mebelb,
MYJIbTHMEANA-TIPOCKTOP, SKPaH HACTEHHBIH C 3JIEKTPONPHBOJOM, IEPCOHAIBHBIA KOMITBIOTEP.
ITO: WinPro 8, OfficeSTD 2013 RUS OLP NL Acdmc, LibreOffice 7.1, Mozilla Firefox, CIIC
«I"APAHT-O6pa3zoBanuey, CIIC «KoncynpranT [lmtoc» 1i1s o6pa3oBanus

VYuebHas ayuTOpUs AJ1s POBEICHHsI yUeOHBIX 3aHATHH: crielMaIu3upoBaHHas MeOellb

Mepnas nocyna MydenbHas neur Ananurudeckune Bechl CymmnbHbeid mkagp pH-merp- PH-340
Honomep OB-74 ®otokonopumerp KO®K-2 Ilnamenusiii ananmuzatop xuakoctu [TAXK-1
Cnektpodoromerper CD-46 u Shimadzu UV-1800 T'a3oBwiii  xpomatorpad «Xpom-4»
Kunxoctusiit xpomatorpadp MK cnextpodoromerp «HUudpamom DT-02» VcranoBku ans
KYJIOHOMETPUYECKOTO TUTPOBAHHUSL. Y CTAHOBKH JIJIsl TOTEHIIMOMETPHUYECKOT0 TUTPOBAHUS

MomelleHne Ans caMOCTOATENbHOW paboTbl C BO3MOXHOCTbIO MOAKMIOYEHUs K ceTu «UHTepHeT»:
CneunanuampoBaHHas Mebernb, KoMnbloTepbl (cucTemHbIn 6nok Pentium Dual Core CPU E6500, moHuTOp
LG Flatron L1742 (17 wrt.) NO OfficeSTD 2013 RUS OLP NL Acdmc.

19. OueHo4Hble cpeaAcTBa ONs NpoBeAeHUst TeKyLero KOHTPOsiSl ycrneBaeMoCTu U
NPOMEXYTOYHOM aTTecTauumn

Mo peweHno kadeapbl OUEHKM 3a 3a4eT MOryT ObiTb BbICTaBfeHbl MO pesynbTaTtam
Tekyllen aTtrectaumm obyyaroulerocsa B CEMECTpe, HO He paHee, YeM Ha 3aKM4vUTENIbHOM
3aHATUK. [pun Hecornacum CTygeHTa C OLEHKOM NocreHui BrnpaBe caaBaTh 9k3aMeH/3a4eT Ha
ob6LWMX OCHOBaHUSAX.

Mopsagok oueHkn 0cBOeHNA obyyatrowmmmncs yuebHoro matepmana onpegensercs
cogepxaHnem cneayooLmnx pasgenos AUCUMMINHBI:

UHankaTop(bl)
Ne HanmeHoBaHue pa3gena
n/n ONCUMNIUHBL (Moayns) KomnerenLus ,@‘;ACJQ}K;'L”M”M OueHouHbIe CpeAcTaa
1. AHanuTMyeckas Xmmms Kak OrK-1 OrlK-1.2 YCTHbI onpoc

10



NHuaukaTop(bl
rll\}gn H.C?v@ﬁi?%?ﬂl?&%a;fﬁga KomneTeHuus é?wcgg;l(eiﬁlgmﬂm) OueHouHble cpefcTaa
Hayka. MeTogonormnyeckue (konnokeunym Ne1).
acnekTbl aHaNUTUYECKON
XUMUW.
5 MeTponoruyeckne OCHOBBbI OrK-1 OMK-1.2 YCTHbIN onpoc
* | aHaNUTUYECKON XUMUMN. ) (konnoksuym Ne1).
TepmoguHamumka 1 KUHETUKa
3 peakuun 1 NpoLLeccos. OrK-1 OMK-1.2 YCTHbIN onpoc
" | XuMnyeckoe paBHOBecUe B ' (konnoksunym Ne1).
peanbHbIX CUCTEMAX.
4 KayeCcTBEHHbIN XnMu4eckmm OrK-1 OMK-1.2 YCTHbIN onpoc
© | aHanuas. ) (konnoksuym Ne2).
5 paBuMeTpryeCKMn MeToq OrK-1 OMK-1.2 YCTHbIN onpoc
" | aHanuaa. ) (konnoksuym Ne2).
. : YCTHbIN onpoc
6 ;S;ﬁngﬂ:mmqecmw MeToA OrK-1 OMK-1.2 (KonmoKkamym Ne3).
' KoHTponbHasa paboTta Ne1.
UHcTpymeHTanbHble (hn3mko- OnK-1 YCTHI onpoc
7. | xumun4eckume) metoabl OrK-1.2 Ne 4(';(;”22':'?”3:;::_‘%
ananusa. j pé60Ta IF\)IQZ.
MeTogabl pasgeneHus n onK-1 YCTHbIN onpoc
8. | BblAeneHnss KOMNOHEHTOB. OrK-1.2 (konnokenym
OKCTpaKums. Ne6).

MpomexyTouHasa aTTecTaums

MepeyeHb BONpocoB
dopma KOHTPOIS - 3K3aMeH

20. TunoBble OLEHOYHble cpencTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TeKyLLM KOHTPOIb YyCNeBaeMoCTH

KoHTponb ycneBaemMocTv No AUCLMMINHE OCYLLECTBSETCA C MOMOLLBIO CeayoLwmX OLEHOUYHbIX
CpencTs:
JTabopaTtopHble paboThbl
KoHTpornbHble paboTbl
Konnoksnymbl
TecThl

MepeyeHb NabopaTopHbIX padboT:

KayecmeeHHbIl xumudeckull aHanus
1. AHanuTuyeckne peakuumn katmoHos |-VI aHanuTuyeckmx rpynn.
2. AHanuTudeckue peakumn aHuoHos -1l aHanuTnyeckux rpynn.
3. Pasgenenune cmecu katmoHos Cu (I1), Mg (), Zn (Il), Cd (II) n nx obHapyXeHune ¢ NOMOLLbIO Ka4eCTBEHHbIX
peakuun.

KonuyecmeeHHbIl xumudeckul aHanu3
4. I'paBumeTpus. OnpegeneHme cogepxaHns Ba’ B xnopuvge 6apvs METOAOM OCaXKAEHMUS.
5. M'paBumeTpusi. OnNpeaeneHne KpUCTannmM3aunoHHoOW Bodbl B xnopuae 6apmus MeTo4oM OTTOHKN.
6. KucnotHo-ocHoBHOE TUTpoBaHue. NpurotoBneHne NepBUYHbIX M BTOPUYHBLIX CTaHAapTHbIX pacteopos (0,1 M
pacteopa Na,CO; no HaBecke; 0,1 M pactesopa HCI). CtaHgapTunsaums npurotosneHHoro pacteopa HCI.
OnpepneneHne BpeMEeHHOM XeCTKOCTU BOAbI.
7. KomnnekcoHomeTpusi. CTaHgapTtum3aums pacteopa TpunoHa b. OnpegeneHve obLyen XecTkocTn Bogbl METOA0M
KOMMMEKCOHOMETPUMU.
8. OkmcnuTenbHo-BOoCCTaHOBUTENbBHOE TUTpoBaHue. CtaHgaptusauus pactsopa KMnO,4. OnpegeneHune
copepxaHus Fe (Il) B pacTBOpe MeToAOM NepMaHraHaToMeTpum.
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QusuKko-xumuyeckue MmemoOdb! aHanu3a
9. MasoxpomaTorpaduyeckoe onpeaeneHne npuMecen B aTaHone.
10. OnpepeneHve npumecen rugpasuHa B udoHnasunge metogom TCX
11. PasgeneHne cMecu aMMHOKUCIIOT MeTogoM ByMakHOM xpomaTorpadumu.
12. Onpepenenune cogepxaHmsa Na,SO, MeTogomM MOHOOOMEHHOM XpomaTtorpadun.
13. ®dotomeTpuyeckoe onpepenerue Fe (Ill1) nnn Cu (1) B pactBope.
14. CnekTpocdhoTOMETpPUYECKOE OnpeaeneHne coaepxaHusa umaHokobanammHa (ButamuHa B1,) B npenapate
15. OnpeneneHune noHoB Fe (lI) NOTEeHUMOMETPUYECKUM TUTPOBAHMEM ONXPOMATOM Karnwus.
16. Onpegenenne cogepxaHvs HOBOKauHa B MpenapaTte METOA40M MOTEHLMOMETPUYECKOTO TUTPOBaHMUS.
17. MoHomeTpuueckoe onpeaenenne NO3, NH,", K, Na* B pacTBope.
18. OnpegeneHne KOHLUEeHTpaLmm Tnocynbdar-moHa B pacTBope.

19. PasgeneHue cmecu katnoHos Cu (Il), Mg (Il), Zn (1), Al (Ill) meTogoM 3KCTpakumu C nocneayoLen
naeHTndmkaumen.

OnuncaHne TexHonorum nposeneHuA

JNNabopatopHble paboTbl BKMAYAT CaMOCTOATENbHYI MPopaboTKy TeopeTudyeckoro Martepuana
obyyawmmcs, Wn3ydeHne MEeTOAMK TMPOBEAEHUS W MNaHUPOBAHME IKCTMIEPUMEHTA, OCBOEHUE
N3MepuTenbHbIX CPeacTB, 0OpaboTKy M MHTEpNpeTaumio 3KCNepMMeHTanbHbIX AaHHbIX. B psg pabot
BKIMIOYEHbl KOHTPOSbHblE 3ad4aHuMs MO  OMNpPedeneHui0  HEU3BECTHbIX KOHLUEHTpauunh BeLecTs,
BblJaBaeMbIX NpenogaBaTenem.

Mpn 3awmTte nabopartopHon paboThbl (coade OT4YeTa O €€ BbIMOSIHEHWUN) OOY4YalWMACA OOIMKEH
yMeTb OOBACHATL Lenu, 3agadn, xon npoBeaeHus paboTbl, ee pesynbTaTbl, CAeNaHHble BbIBOAbI, a
TaKKe OCHOBHbIE KOHCTPYKTMBHbIE OCOBEHHOCTUN NCMNONb3yeMoro obopyaoBaHus.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHWIA (MNW LWKarbl U KPUTEPUM OLIEHMBAHUS)

Kpumepuu oueHku nabopamopHoul pabomsi

YpoBeHb
Kputepun oueHvnBaHus KOMNeTeHuun ccopmmpoBaHHocTH | Lkana oueHok
KOMMNeTeHLMN

Obyvarowutica enadeem meopemuyecKUMU OCHogaMu Memodo8
aHanu3sa, rlabopamopHasi paboma 8bIrosiHeHa, coesiaHbl MpasusibHble lNoebiweHHbIl
HabnodeHus u 8b1800bI (Gonyckaromcs Hekomopsble ypO8eHb
MarnocywecmeeHHbie owubku, Kkomopbie cmydeHm ObHapyxueaem u| ba308bIl yposeHb
b6bicmpo  ucripasnigsem  camMocmosimesibHO  unu - npu  nomowu| lMopo2osnbili yposeHb
npenodasamesieM)., 4mMo coomeemcmeyem 0C80EHUK KOMMemeHyud.
Obyuvarowutica He 3Haem MemoOUKU BbIMOSTHEHUS] pakmu4eckou
pabombl U ee MeopemuyYecKUX OCHO8, HEe MOXem CaMOCMOSIMEesbHO
npogsecmu uccrniedogaHue, denaem epybble owubku 8 uHmMeprpemauyuu
MOSly4YeHHbIX pPe3yrnbmamos, He Moxem cgopMynuposams 8bi800bI,
ogpopmumb  pabomy, 4Ymo  coomeemcmeyem  He  OCB0EHUIO
KomMmnemeHuyudu.

3aumeHo

- HezaumeHo

MepeyeHb BONPOCOB KOMSTOKBUYMOB:
KonnokBuym Ne1
1. MNpegMeT 1 3agadm aHanUTUYecKon xumun. Bugpl n o0bekTsl aHanusa
2. DTanbl ICTOPUYECKOro Pas3BMTUSA 1 3HAYEHNE aHANUTUYECKOM XUMUN AN pelleHns npobnem cdapmaumn.
dapmaLeBTUYECKUN aHanms.
3. MeToabl aHaNUTUYECKON XMMUKU U X Knaccudumkaums.
4. TOYHOCTb, YyBCTBUTENBHOCTb, SKCMPECCHOCTb M M30MpaTenbHOCTL aHaNUTUYECKOro ONnpeaeneHms.
5. ObLasn cxema aHanNnUTUYECKOro onpeaeneHust.
6. Cuctemartumyeckume, cnydarHbole u rpyoble oMbk XMMUYecKoro aHanmaa. CtatucTmyeckue xapakrepucTukm
crnyyanHbIX owmnbok. PacyeT pesynbTaTtoB aHanusa.
7. XumMunyeckoe paBHOBECHE 1 3aKOH AeNCTBUS Macc. PakTopbl, BAUSIOLNE HA XMMUYECKOEe paBHOBECHE:
TemnepaTypa, MOHHas cuna pactesopa, KOMMNIekcoobpasoBaHMe, OKUCTTUTENBHO-BOCCTAHOBUTENbHbLIE peakLmm,
obpa3zoBaHVe ManopacTBOPUMbIX COEANHEHUA.
8.Cnocobbl BblpaXkeHns KOHLEeHTpaumi pactBopoB. VloHHas cuna pactBopoB. KoHKypupyloLmne peakumu,
Ko3apbmLMeHT NOBOYHON peakuuu.
9. TepMmoanHamMmyeckasi, KOHLLEHTPaUMOHHAA 1 YCNOBHAasA KOHCTaHTLI paBHOBECUS, X B3aMMOCBSA3b.

12



KonnokBunym Ne2

1. Knaccudmkaums meTogoB Ka4eCTBEHHOrO aHanmaa. AHanuTuyeckue peakunum n peareHTbl, UICNOMb3yeMble B
KayecTBeHHOM aHanuse (cneuunduryeckne, cenekTuBHbIE, rPynnoBbIe).

2. Vicnonb3oBaHWe ka4eCTBEHHOro aHanmnsa B hapmauun. KauyecTBeHHbI aHanu3 KaTMOHOB M @aHUOHOB.
AHanutnyeckas knaccudukaumsa kKaTMoHoB no rpynnam. KucnotHo-ocHoBHas knaccudukaumsa KaTMOHOB MNo
rpynnam. AHanuTuyeckue peakumm KaTMOHOB PasfnnyHbIX aHaNUTUYECKUX rpynmn.

3. KayecTBeHHbIN aHanu3 aHMoHOB. AHanuTnyeckas knaccudukaums aHMOHOB MO rpynnam (No CNOCOBHOCTH K
obpa3oBaHM0 ManopacTBOPUMbIX COEANHEHMWI, MO OKUCNNTENBHO-BOCCTAHOBUTENbHBIM CBOMCTBaM).
AHanMTUYecKne peakuum aHMOHOB PasfUYHbIX aHANUTUYECKMX rpynm.

4. AHanu3 cmecen KaTUOHOB U aHWOHOB.
5. leTeporeHHoe paBHoBecue. KoHCTaHTa reTeporeHHoro paBHOBECUS.

6. YcnoBusi 06pa3oBaHus 1 pacTBOpPEHUS 0CaaKoB: apdeKTbl OAHOMMEHHOIO MOHA, MOHHOW CUITbl, KOHKYPUPYIOLLMX
XUMUYECKMX peakuuin. BnnaHne pH Ha NomHOTY ocaxgeHus.

7. MexaHn3m obpa3oBaHUA KpUCTanNIMYecknx 1 amopdHbix 0CaakoB. BrnivsHne pasnuyHbix pakTopoB Ha
CTPYKTYPY 1 ANCNEPCHOCTb OCajkKa.

8. Ocaxpgaemas 1 rpaBumeTpuyeckas popma n TpeboBaHust K HAM B aHanu3e. PacyeTbl rpaBMMeTpUYeCcKnX
onpeaeneHun.

KonnokBuym Ne3

1. MNpoTonutnyeckasa Teopms KUCNOT N OCHOBaHWN.

2. AstonpoTonus Bogbl. loHHOe npousseaeHne Boabl. KOHCTaHTbI KUCNOTHOCTU U OCHOBHOCTH.

3. Pacuet pH B pacTBopax cunbHbIX 1 cnabblix NPOTONUTOB, aMdONMTOB, BydepHbIX pacTBOpax.

4. KpuBble KUCITOTHO-OCHOBHOIO TUTPOBaHUSA. PacyeT, NocTpoeHne 1 aHanua TUNNYHbLIX KPUBLIX TUTPOBAHUA
CUNbHOM 1 cnNabow KNCMNOTbl LLENOoYbIO.

5. loHHO-xpomodopHasi Teopun NHANKATOPOB. VIHONKATOPHbIE OLLNOKN.

6. XapaKkTepucTukn TUTpUmeTpmyeckoro aHannsa. CtaHgapTHble pacTBOpbl. TOYKa 9KBMBANEHTHOCTM U KOHeYHas
TOYKa TUTpOBaHWs. PacueTbl TUTpOBaHUS.

7. PaBHOBecue B pacTBOpax KOMMMEKCHbIX CoeanHeHnn. PakTopbl, BMSOLWME Ha YCTONYMBOCTb KOMMIEKCHbIX
COeaWHEHW: Npupoda noHa MeTanna v nuraHaa, 3apsia, UOHHbIM paguyc, cpeaa.

8. XenatomeTpuyeckoe TUTpPOBaHWEe. TUNEeHANaMUHTETPAYKCYCHasA KMCNOTa U ee KOMMIEKChbl C MeTannamu.
KpvBble TUTPOBaHMSA, UX pacdeT 1 NoCTpoeHue. BnvaHne pasnnyHbix (hakTOpOB Ha BEMNUYMHY CKavka Ha KpUBOW
TUTPOBaHMSA (YCTOWYMBOCTb KOMMIIEKCOHATOB, KOHLEHTPALMSA MOHOB MeTarna U KoMniekcoHa, pH pacteopa).
9. MHaukaTopbl KOMMNekcoHoMeTpun. MeTannoxpomMHble MHAUKATOPSI.

10. OkcpeameTpusi. PaBHOBECHbIV OKUCIIUTENbHO-BOCCTAHOBUTESbHBIN NOTEHUMAan 1 KOHCTaHTa paBHOBECUS
peakumn. PacyeT anekTpogHoro noteHuuana nonypeakuunm.

11. KpuBble TuTpoBaHMsA okcpegmeTpum. Cnocobbl onpeaeneHns TOHKN SKBUBANEHTHOCTMY.

12. MeTogpbl oKCcpeaMeTpun: NnepmaHraHaTtoMeTpus, UXpomMmaToMeTpus, MogoMeTpusi, GpomaTomeTpus.
Ka4eCcTBEHHbIN XMMUYECKNIN aHanus.

Konnoksuym Ne4

1. Xpomatorpadus. Knaccudumkauma metogos xpomatorpadum. TeopeTndeckme OCHOBbI MeToaa.
Xpomarorpadun4ecknin Nk 1 ero XxapakTepucTuku.

2. Teopwuu copbumn. lNoHATNE TeopeTnyecknx Tapenok. KuHetuyeckasi Teopums xpomartorpauu.

3. MNasoBasa xpomaTorpacdus: razo-agcopOLUMOHHAN 1 ra3o-KUOAKOCTHaA xpomatorpadpus. KauecTBeHHbIN 1
KONM4yecTBEHHbIN aHanu3 B xpomartorpadun. BeicokoadpdekTnBHasa xunakocTHas xpomarorpadus.

4. VloHoobmeHHas 1 MoHHas xpomaTtorpadus.

5. ToHkocnonHasa xpomartorpadus. PacnpegenutensHasa xpoMmaTorpadusi. Xpomatorpadus Ha bymare.
OcapoyHasa xpomaTorpadgusi.

6. MoHaTHe 06 3KCKN3NOHHOM XpomaTtorpadun. enb-xpomaTtorpadus.

KonnokBuym Ne5

1. Knaccudukaums cnektpanbHbix MeTofoB. CrnekTparnbHble XapakTepUCTUKN 1 LLKana anekTpoOMarHUTHbIX BOSH.
2. SMUCCUOHHBIN cnekTparnbHbli aHanu3. ATOMHbIe CNeKTpbl. Ka4eCTBEHHbIN N KONMYECTBEHHBIN SMUCCUOHHBIN
aHanus.

3. NnameHHas hoTOoMETPUA U ee NpUMeHeHne B chapmauun.

4. MonekynsapHas abcopbumoHHas cnektpockonus. OnTuyeckas NIOTHOCTb M CBETONPOMNYCKaHueE.

5. 3akoHbl cBeTonornoweHms. MonsapHbin ko3 uUMeHT nornoweHus. AgOUTUBHOCTE ONTUYECKON NITOTHOCTW.
6. MeToabl abcopbunoHHOro aHanmaa. PoTomeTpust 1 cnekTpopoTomMeTpmsi. AHANM3 MHOTOKOMMOHEHTHBLIX CUCTEM.
7. UHdpakpacHas cnektpockonus. CTPpYKTYPHO-rpynnoBON U KONMMYECTBEHHbIN aHann3 opraHU4eckux un
HeopraHudeckux BelecTs no UK cnektpam.

8. ATOMHO-abcopbUMOHHBIM aHann3. AnnapaTtypa. KonnyecTBeHHbI aTOMHO-abCopOLMOHHbIN aHanus.
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KonnokBuym N26

. AnekTpoxummyeckme Metoabl aHanusa. Knaccnduvkaumnsa anekTpoxXmMmmnyeckmx MeToaoB.
. ObpaTnmMble 1 HeobpaTNMble ANEKTPOXNUMUYECKMNE CUCTEMBI.

. MoHcenekTuBHbIE 3neKkTpoabl.

. Mpsimasa noHomeTpus.

. MoTeHunomeTprnyeckoe TUTPOBAHHUE.

. CyLLLHOCTb KyNnoOHOMETpUM Npu NOCTOAHHOM noTeHuunane. KynoHoMmeTpuyeckoe TUTpoBaHue.
. Bugbl BonbTamnepomeTpun. AMNepomMeTpmyeckoe TUTPOBaHME.

. AkcTpakuma. OCHOBHbLIE MOHATUS.

9. DkcTpakunoHHoe paBHoBecKe. 3akoH pacnpenenenuns HepHcra-Lvnoea.

10. KOHLEHTpUpOBaHNE MUKPOKOSTMYECTB 3NIEMEHTOB 3KCTPAKLMOHHBIMW MeTo4aMMU.

11. BbloeneHne anemMeHToOB METOA4AaMM IKCTpakL MM B hapMaLeBTUYECKOM aHanmse.

O NO AR WN -

MepeyeHb 3aaaHUM ANA KOHTPOJbHbIX paboT (2 paboThbl ANA TeKyLlen arrecTauum
obyuarowmxcs):
KOHTPOJIbHAA PABOTA Ne1

1. KakoBa pacTBopuUMOCTb OKcanata KanbLMsi, €Cfi ero KOHCTaHTa pacTBOPUMOCTU paBHa 2,29-10°7
(KOHKYpUPYOLLMMUN peakLmsiMu npeHebpeyb).

2. Kak nameHuTCca MonspHas KoHUeHTpaums mop,m,qa cegera, €CIu K ero HacblLWeHHOMY pacTBopy npubasnTb
noama Kanvm 00 koHueHTpauun c(Kl)=1,5- 10" monb/am®. KoHcTaHTa pacTBopuMOCTU noauaa cepebpa pasHa
9,98:10™"

3. KaKaﬂ macca BaCrO,4 cogepxutcs B 200 cM® HacblILLEHHOTo pacTBopa 3TOW COMNn, €CNKN KOHCTaHTa
pacTBopuMOcTu ee npu 25 °C paBHa 2,4-107°?

4. Kakyto maccy nupuTta, cogepxatlero okono 30% cepbl, HYKHO B3ATb ANnst aHanmaa, 4tobbl nonyumts 0,3 1
ocagka BaSO,?

5. Ckonbko munnunuTpoB 10%-Horo pacteopa HUTpaTa cepebpa HeobXo0AMMO A1is OcaxaeHus xnopuga cepebpa
13 100,00 cm® 0,01 M pacTBopa COSSHOM KUCIOTbI?

6. Obpasey coaepxuT NpmbnuanTensHo 2% cynbdaTa kanua n 5% HutpaTa kanus. PaccuntaTe Maccy HaBecKM
obpasua, Heobxogumyto ansa nony4venus 0,3 r KCIO,.

7. Ckonbko rpammos Na,HPO,4-12H,0 Tpe6yeTc;| ansa npurotosnenus 1 nutpa 10%-Horo pacteopa, ecrnu
NNOTHOCTb TaKoro pacteopa pasHa 1,09 r/icm®?

8. Paccuutante pH 0,01 M pacTtBopa yKCYCHOW KUCMOThI.

9. PaccuutanTte pH 0,20 M pactBopa xnopvaa aMMOHUS.

10. Beiumnenutb pH pacTtBopa, cogepxawero 0,10 monb/am® ykcycHom kucnotsl 1 0,20 Monb/am® aueTata HaTpus.
11. Paccuutatb, kak nusmeHutca pH, ecnu k 1 nutpy 6y¢>epHoro pacTtBopa, coctosuero n3 0,03 M mypasbuHoM
kncnotbl 1 0,06 M bopmunata kanua, pobasutb 1,5- 10" MOMb CONSIHOW KUCMOTBI.

12. Bblumcnutb MOJ'IFIpHyIO KOHUeHTpaumto n Tutp pacteopa HCI, ecnu Ha TutpoBaHue 0,4217 r Na,CO3
napacxogosaHo 17,50 cm® aToi kucnoTbl.

13. Ha tutpoBaHue pacteopa, cogepxaulero 2,2525 r NaOH, nspacxogosaHo 20,05 cm® pacTBopa COnsiHOM
kucnotbl ¢ TutpoM no KOH pasHbiM 0,03885 r/cm®. BbluncnnTb MaccoByto onto (%) ruapokcuaa HaTpus B
obpasue.

14. Yepes 20,00 oM’ pacteopa HCI, Tutp kotoporo paseH 0,007860 r/CM ObIN10 NponyLeHo HeKOTopoe
KONM4ecTBO ra3006pa3Horo NH;. N36biTok HCI oTTutposanu 6,30 oM’ pactsopa NaOH, 1,00 oM’ KOTOpOro
aKBuBaneHTeH 1,025 cm® pacteopa HCI (nonpagoyHbili koaghghuyueHm K KoHueHmpauyuu). OnpegenuTs Maccy
amMmmMuaka, nornoweHHoro pacteopom HCI.

KOHTPOIIbHAA PABOTA Ne 2

1. PaccuntaTtb KOHUEHTpaLuumio Fe (MI’/AMS) N MOMAPHBbIA KO3DULMEHT CBETOMNOIMOLLEHMS (€) NO cnegyowmum
OaHHbIM CMeKTPoOTOMETPUYECKOro onpeaeneHns: TomnwmuHa CBeTonornoLarLLero cnogd I=2 cm; ontu4eckme
nnotHoctn (D) ctaHgapTHOro u ucenen g/emoro pacTteopa paBHbl 0,28 1 0,46 COOTBETCTBEHHO; KOHLEHTpaLms
ctaHgapTHoro pacteopa C=2,00 mr/am”.

2. U3 HaBeckun ctanu maccon 0,2542 r nocne cootBeTcTBYtoLLEN 06paboTkm nony4unu 100 cm?® pacTtBopa,
cofepxallero AUMeTUnNrImokcumMaT Hukens. OnTuyeckasi NNOTHOCTb 3TOr0 pacTBopa OTHOCUTENbHO pacTBopa
cpaBHeHus pasHa 0,44. [Ins NOCTpPOeHUs rpagyMpoBOYHOro rpadumka B3snv Tpu cTaH4apTHbIX pacTBopa ¢
cogepxaHuem 8,00; 10,00 n 12,00 mr Hukensa B 100 cm® NONYYNNUN B TEX Xe YCNOBUAX OTHOCUTENbHbIE
onTtuyeckme nnotHoctn 0,24; 0,46 n 0,71 cOOTBETCTBEHHO. BbIYMCNNTE MacCcoBYIO OO HUKENS B cTanu

3. Bbluncnutb noteHuman megHoro anektpoaa B pacteope 0,01 M no xnopuay meaun u 0,01 M no cynbdaty megm
npm 25 °C.

4. B ctaHgapTHbIx pactBopax NaF Obinun namepeHbl anekTpogHble noTeHumarnsl (OToOpMACENeKTUBHOIO anekTpoaa
OTHOCUTEIBHO XJTopuacepebpsHHOro SNekTpoaa U Nony4veHbl Crneayolme AaHHble:
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C, monb/gm® 0, 0,0 0,00 0,000 0,0000
-E, MB 10 140 190 230 275

Wccneaoyemblin pacTtBop, cogepxalimmn htopma-moH, obbemom 10,00 om® pasbaeunu Bogown oo 50,0 cm® n
N3Mepunn SNeKTPoaHbIM NoTeHuman propuacenekTuBHoro anektpoaa Ex=- 210 mB. OnpegenuTb KOHUEHTpaLUuo
dTOpUNA-NoHa B nccreayemMoM pacteope

5. Bblumcnutb maccoyto gonto (%) KOMMNOHEHTOB ra3oBOM CMECU NO CrieayroLWmMM AaHHbIM:

KoMnoHeHT MponaH ByTaH MeHTaH LinknorekcaH
cmecu
S, mm’ 175 203 182 35

6. LUnprHa ocHoBaHust xpomaTtorpadmnyeckoro nmka ataHona cocraenseT 20 MMm. Y1cno TeopeTUYeCcKMx Tapernok
Ons aTaHona Ha gaHHow konoHke paBHo 2000. CKkopocTb ABMXEHNA NeHTbl camonucua 1200 mm/y. Belumcnntb
BpeMs yaepXuBaHus ataHona (B MUHyTax).

OnuncaHve TeXHONornM NPoBeAEHUS KOMMOKBUYMa U KOHTPOSbHOWM paboTbl

OueHka 3HaHMI, YMEHUIN U HABbIKOB, XapakTepuaytowas atanbl GOpMUPOBAHUS KOMNETEHLUN B
pamMKax U3yvyeHus ANCUMNIIMHBI OCYLLLECTBNAETCS B XO4e TeKyLLen atTecTtaunn.

Tekywasn atTecrtaums NpoBoAUTCSA B COOTBETCTBMM C [1oNoXeHNeM o0 TekyLlen atTectauum
obyyatoLmxca no nporpaMmmam BbicLlero obpasoBaHmsa BopoHeXCKoro rocyaapcTBEHHOMO
yHMBepcuTeTa. Tekyliasn atTectaums NnpoBoauTcs B opmax: YCTHOro onpoca (KonmnokBuyMbl);
NMCbMEHHLIX paboT (TabopaTtopHble paboTbl U KOHTPOJSIbHLIE paboThl). Kputepunn oueHnBaHns
npuBeAeHbl HNXeE.

Bunet obyvatowminca BoibupaeT 13 Yncna NpeanoXeHHbIX 1 nepes OTBETOM eMy
npeaocTaBnaeTca BpemMs 4515 NoAroToBku, 06bi4HO 40-45 MmuH. Mocne Toro, Kak CTyAEeHT OTBETUI Ha
BOMpockl buneTta, npenogasaTenb MMeEET NPaBo 3a4aTh AONONMHUTENbHbIE U YTOUHSIHOLLNE BOMNPOCHI,
KOTOpble A0MKHbI ObITh CBSI3aHbl C Bonpocamu buneTa.

TpeboBaHUSA K BbINONMHEHWNIO 3a4aHWIA (MNW LWKarbl U KPUTEPUM OLIEHMBAHUS)

[lna oueHBaHWUsSi pe3ynbTaToB TEKYLLEN YCNeBaeMOCTM UCMONb3YeTes LWKana: «3a4uTeHo», «He
3a4TEHOY.

OueHka Kputepun oueHok

3aymeHo lpu cOaye KonI0K8UYMOS8 M0/IHOE coomeemcmeaue omeema obydarouie2ocs
6a3080My ypO8HIO 0C80EHUST HeobxodumoUl kKomrnemeHyuu. lNpu peweHuu
3adaHuli KOHMPOIsIbHOU pabomabi MPOJEMOHCMPUPOBAHO 3HaHUE
meopemuyecKux OCHO8 OUCUUMIUHBI, yMeHUe NMPUMeHsmMb meopemuyeckue
3HaHus Onsi peweHusi npakmu4yeckux 3aday.

He 3aumeHo lpu cdayve Konnoksuyma Hecoomeemcmaue omeema obydaroue2ocsi 6azosomy
YPOBHIK 0Cc80eHUSI Heobx0dumoul komnemeHyuu. lNpu peweHuu 3adaHul
KOHmMposibHoU pabomel cmydeHm OeMOoHCmpupyem omcymemeue 3HaHul
meopemuyecKux 0CHO8 OUCUUIMIUHbBI, OH HE MOXem MPUMEHUMb MOSTy4YeHHbIe
meopemuyeckue 3HaHusl 05151 peleHus 3adad.

MepeyeHb 3agaHUM ONA TeCTUPOBAHUA:
1) 3agaHusa 3akpbITOro TMna
Kputepuu oueHnBaHus:

1 6ann — yka3aH BepHbIA OTBET;
0 6annoB — yka3zaH HeBepHbIA OTBET, B TOM YUCIIe YaCTU4HO.

1. YTo Ha3bIBaeTcsA aHanUTU4Yeckom npo6on?

1) npo6a nekapcTBeHHOro pactutensHoro cbipbsi (JIPC), Bolaensiemasi u3 o6beanHeHHOM Npobbl 1
npeaHasHadeHHas ans oOpMUPOBaAHUS aHANUTUYECKUX Npob

2) yactb aHanusupyemoro JIPC, oTpaxarowas ero ka4ecTtBo

3) MMHUManbHoe konunyecTBo Npobbl JIPC, oTobpaHHOE 13 KaXxaon eanHULbI NPOAYKLMM

2. PeakTtuBbI ANA onpeaeneHns BOCCTaHaBNMBalOLWMX BellecTB B BoAe AN UHbEKLMUNA:
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1) pacTBOp NnepmMaHraHarta kanus, pas6aBneHHas cepHas KMcnora
2) pacTBop nepmaHraHata kanus, pasdaeneHHast HCI

3) pacTBOp NnepmMaHraHaTa kanusi, pasbaBrneHHasi a3oTHasl kucrorta

4) pacTBOp NepmaHraHara Kanusl, KOHLLEHTPUPOBaHHas CepHas KucnoTa.

3. ®apmakonenHbIN MeTOA KONMYEeCTBEHHOIO onpeaeneHus nepokcuaa (nepekncu) sogopopaa:
1) nogomeTpus

2) apreHTOMETPUSA

3) nepmMaHraHaTomeTpusi

4) KOMMNIEKCOHOMETPMUS.

4. lNMpwu onpeaeneHnm Kanbuua B obpasue kapboHaTa Kanbuus HaBecky CaCO, pactBopsitot B 2 M HCI,
uoHbl Ca’’ ocaxaaloT B Buge okcanara. Ocafok oT(pUNLTPOBLIBAOT, NPOMLIBAIOT U NpoKanuBatoT. Mpu
3TOM obpa3syeTtcs okcua kanbums. Kakoe coeauHeHme siBnsieTcs ocaxpaemon cpopmon?

1) CaCOjg; 2)CaCly; 3) Ca*; 4) CaC,0,; 5)CaO.

5. BbliGepuTe BepHbie yCIIOBUA OCakAeHUA KPYNHOKPUCTaNIMYeCKUX OCaaKoB

1) MeaneHHoe ocaxAeHUe 13 ropsunx pasbaBreHHbIX PacTBOPOB NMpU NepemMeLnBaHUN

2) MeAaneHHoe OocaXOeHue U3 XONOoAHbIX KOHLEHTPUPOBaHHbIX PacTBOPOB

3) ObICTpoe ocaxaeHue VX ropsunX KOHLEHTPUPOBaHHbIX PacTBOPOB pa3baBreHHbIM pacTBOPOM OCaauTens npu
nepemeLuMBaH1n

4) MeaneHHoe ocaxaeHne 13 ropsiunx pasbaBneHHbIX pacTBOPOB KOHLEHTPUPOBAHHLIM PACTBOPOM ocaauTens.

6. YTo M3 nepevYncneHHOro HeBepHo?

1) ocaxxpaemas popma gormkHa o6nagaTb xopoluen pacTBOPMMOCTLIO B BOAE;

2) ocaxxgaemas opma gornkHa 06A3aTeNnibHO UMeTb NOCTOSAHHbIN COCTaB U HE U3MEHATLCA NPU
npoKanueaHuu;

3) onTumanbHas macca Nérkux amopdHbIX 0CaAKoB NPU rPaBUMETPUYECKUX ONpeaeneHnsaX MeHbLUe, YeM
TSHKENMBIX KPUCTaNNMYECKUX;

4) monsapHas mMacca rpaBMMeTpUYecKon popmbl AOMKHA BbITb Kak MOXHO BonbLuen;

5) maccoBas gons onpenensieMoro afieMeHTa B rpaBumeTpuyeckon oopme AomkHa 6bITb Kak MOXHO
Gonbluen.

7. na Toro 4To6bLI 06pPa3oBaNcA KPYNHOKPUCTaNNIM4YeCKUn ocagok, Heob6xoaMmo:

1) ocaxxgeHue nNpoBoaMTb 06A3aTENBHO Ha Xoroay;

2) pob6aBnATbL ocaguTenb MeAsIeHHO;

3) BECTM OCaxaeHue U3 KOHLLEHTPUPOBaHHbIX PAacTBOPOB;

4) po6aBnATbL B pacTBOpP BellecTBa, yBeNnMynBarlLine pacCTBOPMMOCTb MariopacTBOPMMOro 3NIeKTPOSIUTa;
5) no6aBnaTb BECb OCaaUTENb CPa3y OAHOMOMEHTHO.

8. ®akTopbl, BNUAIOLME Ha BENMYMHY CKa4yKa TUTPOBAHUSA CUITbHbIX NPOTOSNUTOB:
1) KOHUEHTPaUWa UCNOMb3yeMbIX PacTBOPOB

2) cuna anekTponuTa

3) TemnepaTtypa

4) Bce Bbllle NepevYncrieHHoe.

9. TouHyl0 HaBecKy obpasua, cogepxauiero NaCl, pactBopunu B Boge, nonyyms 100,0 mn pacteopa. K
10,00 mn 3Toro pactBopa fob6aBunu TouyHbiM 06bEM 0,1000 M AgNO;. HenpopearnpoBasLimnin HUTpaT
cepebpa ortutpoBanu 0,1000 M NH,SCN. Bbibepute psif, B KOTOPOM NpuUBeAeHbl BepHble XapakTepucTuku
OMUCaHHOrO Bbille TUTPUMETPUYECKOro onpeaerneHns

1) ocagutenbHoe / npamoe / MeTo NMNETUPOBaHMS;

2) KUCNOTHO-OCHOBHOE / 06paTHOE / MeTo OTAENbHbLIX HABECOK,;

3) ocaguTensHoe / o6paTHOe / MeToA4 NMNEeTUPOBaHUS;

4) kOMNEKCOMETPUYECKOE / KOCBEHHOE / METOL OTAENbHbLIX HABECOK;

5) ocagutensHoe / TUTpoBaHUe 3aMecTUTens / MeTo NUNETUPOBaHMS.

10. Kakne nepBuyYHbIe CTaHAAPTHbIE BelWecTBa MOryT GbITh MCNONb30BaHbl ANA CTaHA4APTU3aLUMK
pacTtBopa HCI?
1) HZCZO42HZO X 2) Na.2003, 3) N3.2C204, 4) C6H5COOH, 5) NazB40710H20

11. K10 mn 0,1 M pacTBOpa BewecTBa gobasnstoT 1 kanno 1% aTaHonbHoOro pacteopa cheHondTanemHa.

B pacTBOpax Kakux BellecTB NpuU 3TOM NPOU3ONAET NOsIBIIeHWE OKPaCKu?
1) Na,COgs; 2) NaH,POy; 3) NagPOy,; 4) NH4CI; 5) NaCl.
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12. K n3nko-xummnyeckmm metogam KonmvyectBeHHoro aHanu3sa JIPC otHocATcs:
1) pedhpakTomeTpus

2) KOMMNIEKCOHOMETPUSA

3) cnekTpochoTOMEeTPUA

4) xpomaTtorpadcus

13. PasgeneHune BelwecTB NPU UCMNOJNb30OBaHMN MeTOAa ra3o-XMAKOCTHOM XpomMaTorpacdum npomcxoauT 3a
CcYeT pa3HOW CKOPOCTU ABMXKEHUA BellecTB B KOJNIOHKe. YTo siBnsieTcA noaBWXHOMW ¢ha3on npu aTom?

1) Teepabii HocUTEND

2) OpraHnyeckun pactBopuTerb

3) Boga

4) Xngkme casbl

5) Ma3-HocuTtenb

14. Benu4uuHy «BbICOTa, 3KBUBaNeHTHas TeopeTUYECKON Tapernke» o6o3Ha4valoT B chopMyrnax Kak:
1N 2)H
3)Rs 4) a

15. OcHOBHOE ypaBHeHUe Onsi KUHETUYECKOMN Teopumn xpomartorpacuum:
1) H=A+B+CU

2) H=AU+B+C/U

3) H=A+BU+C/U

4) H=A+B/U+CU

16. deTekTOpbl B ra30BOoM XpomMartorpacdum nogpasgensrorcs Ha:

1) aNEeKTPOXUMUYECKNE N XUMUYECKUE

2) yHuBepcarnbHble U CeNneKTUBHbIe

3) ¢ ncnonb3oBaHWEM rasa-HocuTensi u 6e3 MCnonNb3oBaHUs ra3a-HoOCUTENS
4) NpocTbl€ U CNOXHblE

17. CneKTpanbHbIA aHanus3 - 3To

1) onpepeneHne arperaTtHOro COCTOSIHUSA BELLECTBA MO €ro CNekTpy

2) meToA onpeAeneHUa XMMUMYeCKoro coctaBa BeLlecTBa No ero CnekTpy
3) aHanua cBovcTBa NPU3Mbl UM AUQPaKLUMOHHON peLLEeTKN

4) meToa onpeAeneHns Buaa M3ny4eHust no TMny cnekrpa

18. Ansa BbIGOpa aHaNUTUYEeCKOWN ANMUHbI BOJTHbI NPU )OTOMETPUYECKUX U3MEPEHUSX NpeaBapUTeNbLHO
CTPOAIT KPUBYIO CBETONOINOLWEHUs, KoTopas npeacTaBnseT coboum:
1) Mpadonk 3aBUCUMOCTUN ONTUYECKOWN NIOTHOCTU pacTBOpPa OT ANMHLI BOSHbLI NaAaloLWero cBeTa

2) Npaduk 3aBUCMMOCTM ONTUYECKOM NITOTHOCTU pacTBOPa OT KOHLIEHTPALUKM OKpaLleHHOro pacteopa.
3) Mpadhuk 3aBUCUMOCTM MHTEHCMBHOCTWN CBETOBOMO MOTOKA OT TOMLLMHbI MOrNOLaloLLEro Crnos.

4) 'papmk 3aBUCUMOCTU ONTUYECKOW MAOTHOCTM pacTBopa OT TOMLWUHbI MOrMoLaloLLEero crnos.

5) Mpachnk 3aBUCUMOCTM ONTUYECKOMN NNOTHOCTW pacTBoOpa OT KOHLeHTpauumn pacTeopa.

19. BbibepuTe npaBuiibHOe COOTHOLUEHUE

1) A=Ig (lo/1)
2) T =yl

3) e= - Ig (Io/l)
4) A= e-lo/l

20. 1nA KONM4YeCTBEHHOro onpegeneHusa rmapokKkcuaa Kkanumsa Bbl6paH mMeTo4 NOTEHUUOMETPUYeCKoro
TUTPOBAHMUA. TO‘le SKBUBArNIeHTHOCTU B 3TOM MeTOoAe onpeaensaoT No pe3KoMy U3MeHeHUHo:

1) HanpsikeHuns

2) OudbpysHoro Toka

3) NIHTeHcuBHOCTM dhriyopecueHumm
4) AnekTpoaBUXYLUEN CUNbI

5) Cunbl Toka

21. MoTeHUMomMeTpUUYeCKUn Mmetoa onpeaeneHus pH kak Hanbonee yHMBepcasrnbHbIM 3aHECEH B
FocypapcTBeHHylo hapmakonetro. Kakon U3 anekTpoaoB UCMONb3YHOT KaK 3NeKTpoa cpaBHeHUNA?
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1) CTeknsaHHbIN

2) XUHrMOPOHHbIN

3) MeaHbIn

4) BogopogHbin

5) HacbliWweHHbIN KanomenbHbIN

Kntoum k Tecty

OMNK-1.2
Bonpocbl 1 2 3 4 5 6 7 8
OtBeThl 2 1 3 4 1 1,2,5 2,4 4
Bonpocbl 9 10 11 12 13 14 15 16
OtBeThl 3 2,3,5 1,3 3,4 5 2 4 2
Bonpocbl 17 18 19 20 21
OtBeThbl 2 1 1 4 5

2) 3agaHusa OTKpbLITOro TMna

Kputepuu oueHMBaHuA:
1 6ann — ykasaH BepHbI OTBET;
0 6annoB — ykasaH HeBepPHbI OTBET, B TOM YMCIle YacTU4HO.

1. Ha kakue meToabl noapaspensieTca rpaBumMeTpua?
OTBeT: METOAbI OCAXAEHMS U OTFOHKU

2. Kakumn cBomncTBamMu gorkHa obnagaTtb ocaxgaemas coopma?
OTBeT: 06nagaTe Manown pacTBOPMMOCTbLIO, NErKo (PMNbTPOBATLCH U NOMHOCTBLIO NEPEXOANTL B
rpaBMMeTpUYECKyto oopmy.

3. Yto Takoe coneBoi 3achdekT B rpaBuMeTpUn?
OTBeT: yBENUYEHNE pacTBOPUMOCTM OCajKa 3a CHET YBENUYEHMS NOHHOW CUMbl pacTBopa

4. lanTe NOHATUE CKa4yKa TUTPOBaHMS.
OTBeT: peskoe naMmeHeHue pH pacTBopa OT COCTOAHMSA, KOoraa pacTBop HegoTutposaH Ha 0,1 % ot obbema
TUTpaHTa B TOYKE SKBMBANEHTHOCTU, O COCTOSIHUSA, KOrAa pacTBOP NEPETUTPOBAH Ha TY K& BEITUYMHY.

5. YTo Takoe ctaHpaapTu3sauma pacteopa?
OTBeT: YCTaHOBMNEHNE €ro TOYHOWN KOHLEHTpaumm

6. NMepeuncnute TpeboBaHus, NnpeabABNsAeMble K KUCITOTHO-OCHOBHbIM MHAUKaTOpaM.

OTBeT: NHANKATOP AOIMKEH ObITb YyBCTBUTENEH K MMHUMAanbHOMY KONNYECTBY A006aBMAEMbIX CUMbHBLIX KUCNOT Ux
LLlernoYyen; paBHOBECKE MEXAY PasnMYHO oKpalleHHbIMU MOHU3NPOBaHHOW N HEMOHM3UPOBaHHOW hopMamu
nHAMKaTopa AOMKHO YCTaHaBMBaTbCH BbICTPO; UHTEPBan Nepexofa OKpacku MHAUKaTopa He AOMKeH BbITb
6onbLnm.

7. B yem pasnuuue rasoxuakoctHou (IMKX) n rasoaacopoumonHon (FAX) xpomaTtorpacdun?
OTBeT: B TAX copbeHT — TBepapbIn, a B KX — xngkui

8. [ina KkonnyecTBEHHOro onpeaeneHns aTaHona obin Mcnonb3oBaH MeToA ra3oBow xpomaTorpadum.
Kakown napameTp npu 3TOM uamepsoT?
OTBeT: BbicoTa v nnowagb xpomartorpadgmyeckoro nuka

9. YkaxuTe, B KAKOM BapuaHTe XpomaTtorpadmm MOXHO Nony4YnTb BCe KOMMOHEHTbI B YACTOM Buae?
OTBeT: NPOSIBUTENBLHOM (3MIOEHTHON)

10. YyBcTBMTENBLHOCTL (POTOMETPMUYECKOWN peakumumn onpeaenseTca BeIMYMHON MONSAPHOro
KoaddmLmeHTa cBeTonornoLleHns. YkasaTb akTopbl, OT KOTOPbIX OH 3aBUCHT.
OtBeT: OT Nnpmpoasl BellecTsa

11. Kak Ha3bIBaeTCcA CMNeKTpP, COCTOSILMIA U3 OTAENbHbIX Pe3KO OYepPUYeHHbIX LiBETHbIX IMHUNA, OTAENeHHbIX

APYr OT Apyra WWMPOKMMU TEMHbIMU NPOMEXyTKam?
OTBeT: NMHen4aTbiM

18



12. B kakoM gmnanasoHe naget nornowieHne ceeta B poToMeTpMYECKOM aHanuse?
OTBeT: B Banmomn obnacTtu cnekrpa

13. Ykaxute (pU3NKO-XMMUYECKUIA METOA aHarnm3a, OCHOBaHHbLIA Ha U3MePEeHUN U3MEHsIoLLeCA B
pe3ynbTaTe XMMUYECKOW peaKkLun afieKTPOonpoBOAMMOCTMY UCCeayeMbIX PacTBOPOB.
OtBeT: KoHaykTOoMeTpus

14. YKkaxute meToa, OCHOBAHHbIA Ha U3MEPEeHUN KONin4YecTBa 3NeKTpM4ecTBa, M3pacxXxog0BaHHOIO Ha
3NEeKTPONIN3 onpeaenieHHOro KONMYecTBa BelecTBa.
OT1BeT: KynoHomeTpusi

15. B yem oTnnyMe NpAMbIX U KOCBEHHbIX INIEKTPOXMMUYECKUX METOAOB aHanm3a?

OTBeT: B NpsIMbIX METOAAX UCMOMb3YeTCHA 3aBUCMMOCTb aHaNMTUYECKOro CUrHana ot KOHLEeHTpaLumm
3) PacueTHble 3agayu

Kputepum oueHuBaHus:

1 6ann — yka3aH BepHbIN OTBeT;
0 6annoB — yka3aH HeBepHbIN OTBET, B TOM YUCIIe YaCTUYHO.

1) B 500 cm’® pacTBopa copepxutcs 10,8214 r Na,CO, (x4). Ha TuTpoBaHme 25,00 cm® aToro pacTtBopa
n3pacxogoBaHo 22,60 cm® pacTtBopa HCI. Onpeaenurte MONAPHYI KOHLEHTpauuo n TuTp pacrteopa HCI.
PeweHue:

YpaBHeHue peakumm: Na,CO3; + HCI = 2NaCl + CO, + H,0.

1) Onpegensewm, kakas macca Na,CO3; cogepxutcst B 1000 oM’ pacTBopa:

B 500 cm® copepxuTtest 10,8214 r Na,COs

B8 1000 cm® cogepxutcsa x r Na,CO;

. 10,8214 -1000
500

2) Bblumcnsem MOnekynspHylo KOHLEeHTpaumio aksmBaneHToB pacteopa Na,COx:

C(1/2 Na,CO,) = —MNa;CO,)
M (1/2 Na,CO,)

21,6428

r=21,6428 r.

C(1/2 Na,CO,) = Moib/11 = 0,4084 mMomb/i1 .

3) Bbluncnsiem monekynsipHyto KoHUueHTpaumio pacteopa HCI:
C(HCI) = C(1/2 Na,C0O,)-V(Na,CO,)
V (HCI)

C(HCI) = w MoJib/11 = 0,4517 monb/i .

4) Bbiumucngaem tutp pactesopa HCI:

C(HCI)- M (HCI)

T(HCI) =
(Heh 1000
T(HCl) = %45L7-3646 13 —0,01647 rew®.
1000

OtBeT: C(HCI)=0,4517 mons/n; T(HCI)=0,01647 rlem®.

2) PaccunTaTh KOHUEHTpaumio Mg”* (Mr/am®) n MonsipHbIii K03 MLMEHT CBeTONOrMoLWeHUs (€) No
cnegyroWMM faHHbIM CNEeKTPoPOoTOMETPUUYECKOro onpeneneHus: TonwuHa ceetonornowarouwiero cnos | =
3 cm; onTuyeckas nnoTHocTb (D) ctaHAapTHOro U uccnegyemMoro pacrtesopa pasHbi 0,41 n 0,60
COOTBETCTBEHHO; KOHLlEeHTpauua ctaHgapTHoro pacrteopa C=5,00 mr/am°.

PeweHne:

1) PaccumMtaem MOMSIpHYHO KOHLEHTpaLMO CTaHAapTHOro pacTeopa:
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C(Mg®) 5,00-10° r/mm®

=21-10"* mons/mm*>
M (Mg) 24,31 r/monb

CM (Mg 2+) =

2) Mo 3akoHy byrepa-JlambepTta-bepa Haxoanm BENUYMHY MONSIPHOIO KO3adhpmLmeHTa CBETOMOITOLWEHNS €:

D
&E=——
C-l
0,41
g =
21-10™* monb/mm® -3 em

=651 gm*-cmt-monb™.

3) C yyeTOoM ONTMYECKOWN NAOTHOCTM UCCNeayeMoro pactBopa HaxoauM €ro MOMsIPHYH KOHLLEHTPaLMIO:
D

2+\ _
Cu(Mg™) =—

0,60
651 am> - cM - Mosb -3 em

C, (Mg*) = =31-10"* monb/am®.

4) PaccunTaem KoHLEeHTpauumo Mg2+ (MI’/,D,MB)Z

C(Mg*)=C,, (Mg*")-M(Mg)

C(Mg?*)=31-10"* mons/mm* - 24,31 r/momb = 7,54 mr/om®

OTBerT: C(M92+)=7,54 mr/om®; €=651 am*-em™-monb ™.
OnwuncaHne TexHonornv NpoBeaeHns

KOHTpOnbHO-M3MepUuTenbHble MaTtepuanbl TECTUPOBaHUA BKMOYalOT B cebst TeopeTudeckme
BOMpPOCbI M 3ajadn, MNO3BONANOWME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHMA W CTENeHb
ChopMNPOBaAHHOCTN YMEHUI.

TexHonorus npoBegeHnA TeCtTMpoBaHUA BKIMIOYAET B cebs:

1. Beligayda kaxgomy CTyaeHTy 3afaHui TecTta, Bknovarwmx 10 Bonpocos 1 ogHy 3agavy, U YMUCTbIX
NUCTOB OTBETOB.

2. dukcmpoBaHMe BpeMeHW Havyarna v goBeaeHne 4o CTyAeHTOB BPEMEHN OKOHYaHUSA TECTUPOBAHUS.

3. OTBEThLI 06YYalOLLMXCA Ha BOMPOCHI B MMCbMEHHOM BuAe C 3anofIHEHWEM NUCTOB OTBETOB.

4. C6op BONPOCOB 1 NMINCTOB OTBETOB.

5. MNMpoBepka NMCTOB OTBETOB.

Bo Bpems TecTupoBaHus oby4alolMMCS 3anpeLlaeTcs pasroBapuBaTtbh, XOOAUTb MO ayaAUTOpUN,
nonb3oBaTbCH COTOBbIMU TeriedpoHaMK, LinaprankaMu, KOHcrnektamu, ydebHukamu u apyron y4yebHo-
meToaunyeckon nutepaTypoi. CTyAeHTbl, HapylIMBLUME MepeyvncrieHHble TpeboBaHus, yaanstTcs C
TECTMPOBAHUS.

TpeboBaHNA K BbINONHEHMIO 3a4aHUIA (UMK LWKanbl U KpUTEPUM OLLEHUBAHMS)

[na oueHmBaHus pe3ynbTaTtoB TECTUPOBAHUA UCNOJIb3YETCA LWKana: «3a4TeHO», «kHEe 3a4TEeHOY.

OueHka Kputepum ouyeHok
3aymeHro 70 % u 6ornee npasgunbHbIX 0MEemos
He 3aumeHo Menee 70% nipasuribHbix 0meemos
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20.2 NMpomexyToyHasa aTrectauus

MpomexyToyHas artTectauMs NOo OUCUUNMMHE OCYLLECTBMASIeTCS C MOMOLLbI  CreaytLmx

OUEeHO4YHbIX CpencTB: BOMPOCHI K 3a4eTy, BOMNPOCHI K 3K3aMeEHY.

MpomexyToyHas aTTectaums No AUCUUNIMHE B 3 CEMECTPE OCYLLECTBIISIETCS C MOMOLLbHO
creayoLwmx OLEHOYHbIX CPEACTB:

CobecedosaHue o bunemam K 3ayemy

MepeyeHb BONPOCOB K 3a4eTy:
1. MNpegoMeT 1 3agaym aHanMTUYecKon xummnn. Bngbl n 00beKTbl aHanusa
2. 3Tanbl UICTOPMUYECKOTO Pa3BMTUS U 3HAYEHME aHaNMTUYECKON XMMUKN NS pelleHuns npobnem dapmaumm.
dapmaueBTUYECKMI aHanms.
3. MeToabl aHaNUTUYECKON XMMUKN U X Knaccuumkaums.
4. TOYHOCTb, YYBCTBUTENBHOCTb, 9KCMPECCHOCTb M U3bnpaTenbHOCTb aHanMTUYeCKOro onpeaeneHus.
5. ObLasa cxema aHanUTUYECKOro onpeaeneHus.
6. CucremaTnyeckue, criydanHble 1 rpydble owmbKkn XMMmnyeckoro aHanmsa. CtatucTnyeckne xapakTepucTukm
cny4ariHbIxX ownbok. PacyeT pesynbTaTtoB aHanmaa.
7. XuMmnyeckoe paBHOBECHE 1 3aKOH AeNCTBUA Macc. PakTopbl, BAUSIOLNE HA XMMUYECKOE PaBHOBECKE:
TemnepaTypa, NOHHasi cuna pacTBopa, KOMMNekcoobpasoBaHme, OKUCITUTENbHO-BOCCTAHOBUTENbHbIE peaKLmm,
obpasoBaHve ManopacTBOPUMbIX COEANHEHUN.
8.Cnocobbl BblpaXeHns KOHLEeHTpaumi pactBopoB. oHHas cuna pactBopoB. KOHKypupylowme peakuum,
KoapbmumMeHT NoBoYHON peakuuu.
9.TepmognHamMmyeckas, KOHLEHTPALMOHHAsA N YCIIOBHAs KOHCTaHTbl PAaBHOBECUS, X B3aMMOCBSA3b.
10. Knaccudmkaunsi MeTo0B Ka4eCTBEHHOMO aHanuaa. AHanUTUYeCcKMe peakumm u peareHTbl, UCNoNb3yeMble B
KayeCcTBEHHOM aHanu3e (cneundudeckne, CENEKTUBHbIE, FPYNMOBbLIE).
11. Acnonb3oBaHne Ka4eCTBEHHOro aHanuaa B hapMaunn. KayecTBeHHbIN aHanm3 KaTMOHOB M aHMOHOB.
AHanuTnyeckas knaccudukalmsa kKaTMoHoOB no rpynnam. KUcnoTHo-oCHOBHas Krnaccudukaumns KaTMOHOB Mo
rpynnam. AHanuTUYeckue peakumm KaTMoOHOB PasfnnyHbIX aHaNUTUYECKUX rpynmn.
12. KayecTBeHHbI aHanM3 aHMOHOB. AHanuMTu4eckas knaccudmkaums aHMoHOB Mo rpynnam (o cnocobHOCTU K
obpa3oBaHMO0 ManopacTBOPUMbIX COEANHEHMWI, MO OKUCNUTENBHO-BOCCTAHOBUTENbHBIM CBOMCTBAM).
AHanuTnyeckne peakumm aHMOHOB Pa3NUYHbIX aHANUTUYECKMX rpynn.

13. AHanmM3 cmecen KaTMOHOB 1 aHWOHOB.
14. l'eTeporeHHoe paBHoBecue. KoHcTaHTa reTeporeHHOro paBHOBECUSI.

15. YcnoBus ob6pa3oBaHns N pacTBOPEHNS 0CaaKOB: 3PdEKTbI OAHOUMEHHOIO MOHA, MOHHOM CUFbl,
KOHKYPUPYIOLLMX XUMUYECKMX peakunin. BnuaHmne pH Ha nonHOTY ocaxaeHus.

16. MexaHn3m o6pasoBaHust KpUcTanIMy4ecknx n amopdHbIX ocagkoB. BnusaHue pasnuuHbix akTopoB Ha
CTPYKTYPY 1 ANCNEPCHOCTb OcajkKa.

17. Ocaxpgaemasi u rpaBuMeTpudeckast opma n TpeboBaHus K HAM B aHanm3e. PacyeTbl rpaBMMETPUYECKNX
onpegeneHun.

18. MNMpoTonuTnyeckas Teopus KUCMOT U OCHOBaHWN.

19. AsTonpoTtonua Boapbl. NoHHOe npounsseaeHne Boabl. KOHCTaHTbI KUCITOTHOCTU U OCHOBHOCTM.

20. PacueT pH B pacTBopax cunbHbIX U cnabbix NpOTONUTOB, aMONUTOB, BydepHbIX pacTBopax.

21. KpuBbl€ KMCIOTHO-OCHOBHOMO TUTPOBaHWs. PacyeT, NOCTpOEHME U aHann3 TUMUYHbIX KPMBbLIX TUTPOBAHMS
CUIMBbHON 1 Criabon KMCIOTbI LLENOYbH.

22. VloHHO-XpoMOodghopHasi TeEOpUN MHANKATOPOB. HAMKATOPHLIE OLLIMOKMK.

23. XapaKTepVICTVIKI/I TUTPUMETPUYECKOIo aHanmaa. CTaHﬂ,apTHble pacTBOpbLI. Touyka 3KBMBaNEHTHOCTU N KOHEYHas

ToYKa TUTpoBaHWA. PacyeTbl TUTPOBaHUA.

24. PaBHOBecWe B pacTBOpax KOMMIEKCHbIX CoeAMHEHNN. DaKTOopbI, BIIUSAIOLWNE HA YCTONYMBOCTL KOMMIEKCHbIX
CoeAMHEHW: Npupoaa noHa MeTanna v nuradga, 3apag, MoHHbIN pagnyc, cpeaa.

25. XenaTtomeTpuyeckoe TUTPOBaHWE. ITUNEHANaMUHTETPAYKCYCHAs KMCNOTa U ee KOMMIEKChl ¢ MeTannamu.
KpuBble TUTpOBaHUSA, NX pacyeT 1 NocTpoeHue. BnnsHue pasnnuyHbiX hakTopoB Ha BENUYMHY CKayka Ha KpUBOK
TUTPOBaHMWS (YCTONYMBOCTb KOMMIIEKCOHATOB, KOHLIEHTPaLMa MOHOB MeTarnsa 1 KoMnrekcoHa, pH pacteopa).
26. InankaTopbl KOMMeKkcoHoMeTpun. MeTannoxpomMHbie MHONKaTOPSI.

27. OkcpegmeTpusi. PABHOBECHbIV OKUCIINTENBbHO-BOCCTAHOBUTENBHbIN NOTEHUMAn U KOHCTaHTa paBHOBECUS
peakuuun. PacyeT anekTpogHoro noTeHumnana nonypeakumm.

28. Kpuble TUTpoBaHuUsi okcpeameTpumn. Cnocobbl onpeaeneHns ToOUKM SKBUBANEHTHOCTH.

29. MeToabl OKCpeaAMEeTPUM: NepMaHraHaToMeTpUsi, ANXPoOMaToOMETpUs, NOgoMeTpus, bpomaTomeTpus.
KayecTBEHHbIN XUMUYECKNA aHanNus.
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OnuncaHune TexHonormm npoeeneHnd

MpomexxyToyHas atTectaumsi NpoBOAUTCS B COOTBETCTBMM C [MONOXEHMEM O NPOMEXYTOYHOM
aTTecTauum obyyatoLmMxcsi Mo nporpammam BbicLLero o6pasoBaHus.

KoHTponbHo-u3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTauun BKIOYalT B cebs
TEOPETMYECKME BOMPOCHI, TMO3BOMSOWME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUMMN W CTeneHb
cchOpMUPOBAHHOCTU YMEHWIA.

TexHornorns npoBeneHmna 3avyeTa BKI4YaeT B cebsi:

1. Boigaya 6uneToB K 3a4eTy 1 YMCTbIX JIMCTOB OTBETOB.

2. dukcupoBaHue BpeMeHN Havana u JoBeaeHne 4O CTYAEHTOB BPEMEHN OKOHYaHMA 3a4eTa.

3. OTBeThl 0byyatowmxcs Ha buneTobl K 3a4eTy B MMCbMEHHOM BUAE C 3anoSfIHEHNEM FIUCTOB OTBETOB.
(Mpn HEOBXOOMMOCTI B HUX KPOME TEKCa NPMBOOATCS PUCYHKN, CXEMbI, TabnNuubl, AMarpaMmmbl).

4. Coop GuneToB K 3a4eTy N NMNCTOB OTBETOB.

5. [MpoBepka NMCTOB OTBETOB.

Bo Bpemsi 3adeta obyvallmmcs 3anpeliaeTcs pasroBapuBaTtb, XOAWUTb MO  ayaMToOpuUw,
Nnonb3oBaTbCs COTOBbLIMU TeredoHaMu, LunaprankaMu, KOHCnekTamu, y4eGHuKkamum u Opyron yvyeGHo-
meToandeckon nutepaTypoi. CTyAeHTbl, HapyLIMBLUME MepeyvucrieHHble TpebGoBaHus, yaanswTcs C
3ayeTa.

lNpomexyToyHasa aTTecTaumns No ANCUNNNNHE B 4 CEMECTPE OCYIIECTBISETCS C TIOMOMIBIO CIIEAYFOIIMX
OLICHOYHBIX CPEJCTB:

CobecedosaHue no sKk3ameHaluUoHHbIM bunemam

MepeyeHb BONPOCOB K 3K3aMEHY:

MpeameT n 3agaum aHanUTUYECKOW XUMUKN. JTanbl UICTOPUYECKOTO Pa3BUTUS.

MeToabl aHaNUTUYECKON XMMUK U X Krnaccudumkauus.

O6Las cxeMa aHanMTUYeCKoro onpeaenexHns.

AKTUBHOCTb, KO3(O(PULIMEHT aKTUBHOCTU, MOHHas cuna pacTeopa.

TepmoguHamuyeckasi, KOHUEHTpaLMOHHAs U YCNOBHAas KOHCTAHTbl paBHOBECUS, NX B3aMMOCBA3b.

XapaktepucTvka MeTofa TUTpUMeTpuyeckoro aHannsa. CTaHgapTHbIE pacTBOpSI.

Buapl TuTpoBaHus.

3akoH aKkBMBaneHToB. PacyeTbl B TUTPUMETPUMN.

Teopuun KMCNOT 1 ocHoBaHUI. [NpoTonuTNUYeckas Teopusa KUCHOT U OCHOBAHUN.

10 AsTonpoTonua Boasl. IoHHOe nponssegeHve Bogbl.

11.KOHCTaHTbI KUCITOTHOCTN U OCHOBHOCTMW.

12.Pac4yeT pH B pacTBopax CUrbHbIX NPOTONUTOB.

13.Pac4eTt pH B pactBopax cnabbix NpOTONMTOB.

14.PacyeT pH B pactBopax conen.

15.BydepHble pactBopbl. PacyeT pH B 6ydepHbIx pacTBopax.

16.K1MCnoTHO-OCHOBHbIE NHAUKATOPbI.

17.UoHHO-xpomodopHas Teopust MHAMKaATOPOB.

18.NHankaTOpHbIE OLWIMOKN B MPOTONUTOMETPUM.

19.Kpuas TUTPOBaHUSA CUIbHOW KUCMOTbI CUIbHBIM OCHOBaHUEM.

20.KpvBasi TutpoBaHus cnabom KMcnoTbl CUNbHBIM OCHOBaHUEM.

21.PaBHoBecKe B pacTBOpax KOMMITEKCHbIX COeAMHEHUN.

22.XenaTomeTpu4eckoe TUTpOBaHME.

23.5[0TA 1 ee KOMNMeKCbl C MeTanmnamu.

24.Paboune pacTBOpbl 1 MHAMKATOPbI B KOMMIIEKCOHOMETPUYECKOM TUTPOBAHUN.

25.PaBHOBECHbBIN  OKUCIIUTESNBbHO-BOCCTAHOBUTESbHBIA  MOTEHUMANn W KOHCTaHTa paBHOBECUS peakuuu.
YpaBHeHune HepHcTa.

26.PacyeT anekTpoaHoro noTeHumana nonypeakuuu.

27.Buabl OKUCNUTENBHO-BOCCTAHOBUTENBHOIO TUTPOBaHUS.

28.KpuBasi okucnmTenbHO-BOCCTaHOBUTENBHOMO TUTPOBAHUSI.

29.Cnocobbl onpegeneHns TOYKM 9KBMBANEHTHOCTU B OKUCITUTENbHO-BOCCTAHOBUTENIBHOM TUTPOBaHUN.

30.MpaBumeTpus. Xapakrepuctuka meTtoaa.

31.TloHATME KOHCTaHTbLl PacTBOPUMOCTN.

32.CB53b MexXay KOHCTaHTOW pacTBOPUMOCTU U PAaCTBOPUMOCTbIO.

33.dakTophl, BNUAKLME Ha NpoLecc obpa3oBaHusa ocagka.

34.3arpsi3HeHe 0CaaKoB.

35.3Tanbl rpaBuMeTpun.

CoNoOGOA~WNE
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36.0caxpaemas n rpaBumeTpudeckme opmbl.

37.paBumeTpuyecknin haktop.

38.dakTophbl, BNUAOLLME HA NOMHOTY OCaXAEHUS.

39.YcnoBusa 06pa3oBaHnst KPUCTANNMYECKNX U aMOPHBIX OCaaKOB.

40.Knaccndmkaumst drM3nKo-XMMUYECKMX METOAOB aHanmaa.

41 .Knaccudukaums cnekTpanbHbIX METOA40B. DNEKTPOMAarHUTHBIN CNEKTP.

42.0OcHoBHOM 3aKkoH ceeTonornoweHus. OrpaHuyeHns 1 ycrnosusi €ro NPUMEHUMOCTMU.

43.Tpu4mHbl OTKNOHEHUSA OT 3akoHa byrepa-IlambepTa-bepa.

44 dotomeTpus. NpenmyLecTBa U HegocTaTkM MeToaa.

45.XapaKkTepucTnkn ceeTonornoweHns B oTomMeTpun.

46.0nTManbHble YCNOBUS AN NPOBEAEHUS KONMYECTBEHHOrO (POTOMETPUYECKOro aHanusa (BelGop ASUHBI
BOJTHbI M KOHLEHTpaLumn).

47 ABOVTVBHOCTb ONTUYECKOW NroTHOCTU. Cxema npubopa Anst U3aMmepeHns CBETOMOTTOLLEHNS.

48.Tpuembl KONMYECTBEHHOIO POTOMETPUYECKOTrO aHanmaa.

49.KonnyecTtBeHHbI OTOMETPUYECKUIA aHANM3 CMECU CBETOMOITOLLAoLLMNX BELLECTB.

50.MeTtoa anddepeHumanbHom poTomeTpun.

51.MeTo SMUCCUOHHOW (POTOMETPUN NNaMEHN.

52.Mnamsa n ero xapakTepuCTUKK.

53.MeTog rpagyupoBOYHOro rpaduka npu nIaMmeHHO-SMUCCUOHHOM aHanuse. CamouoHusaums u
camorornoLeHue.

54.ATOMHO-abcopbUMOHHAs CNEKTPOCKONUS.

55./CTOYHUKM  M3nydeHusl, aTomMu3aTopbl, MOHOXPOMAaTopbl W [ETeKTopbl B aTOMHO-abcopbuUMOHHOM
CreKkTpocKkonuu.

56.Knaccudukanma anekTpoxmumMmyecknx MeTogoB aHanmaa.

57.Mpsamas noHomeTpusi. MeToapsl rpagynpoBOYHOro rpaduka n JobaBok.

58.MoTeHumomeTpuryeckoe TuTpoBaHe. Cnocobbl HAXOXAEHNST TOUKN SKBUBANEHTHOCTM.

59.Knaccudumkauns anekTpogos B NOTEHLMOMETPUN.

60.CTeKNsHHbIV 3NEKTPOA.

61.XnopuacepebpsiHbIi 3NekTpoa.

62.3aKoHbl aneKkTponumaa.

63.KynoHomeTpus npu NOCTOSTHHOM NOTEHLMarne 1 NOCTOSAHHOW cune Toka.

64.TeopeTuyeckme oCHOBbI XxpomaTorpadmyeckoro Metoaa.

65.YpaBHeHue JIaHrmiopa.

66.oHsATME 0 TeopeTudeckon Tapernke. APPEKTUBHOCTb KOITOHKN.

67.KuHeTunyeckasn Teopusa xpomartorpaguu.

68.Knaccudukauma xpomaTtorpadumyecknx MeTogoB aHanmaa.

69.0CHOBHbIE XapakKTePUCTMKN XpoMaTorpadryeckoro nmka.

70.l"a3oBas xpomaTorpadums: agcopbeHTbl, TEXHUKA, KAYECTBEHHOE M KONMMYECTBEHHOE OnpeaeneHme.

71.l"a3o0-xmaKocTHasa xpomaTorpadus.

72.VoHooBMeHHas xpomaTtorpadus. NIOHOOBMEHHWKN 1 X CBOWCTBA.

73.3KCTpaKkuuS.

74.KucnoTHO-0CHOBHAs Knaccugukaumst KaTMOHOB MO rpynnam.

75.AHanuTuyeckme peakunm KaTMOHOB pasNUYHbIX aHaNUTUYECKMX rpynn.

76.AHanuTudeckas knaccudukauns aHMOHOB NO rpynnam.

77.AHanuTuyeckme peakunm aHMOHOB PasnnYHbIX aHaNUTUYECKUX rpynmn.

OnuncaHne TexHonormm nposegeHnsa

TexHonorus npoBegeHnA 3Kk3aMeHa BKIo4YaeT B cebs:

1. Boigaya 6GuneTtoB K 9K3aMeHy W YUCTbIX NUCTOB OTBETOB. (Bunetbl K 39k3ameHy BbigalTCs
obyyvatoLmmMcsa MHANBMAYarnbHO).

. PukcmpoBaHue BpemMeHn Havana v JoBedeHne OO CTYAEeHTOB BPEeMEHM OKOHYaHNS 9K3ameHa.

. OTBeTbl obyyalwLlmxcs Ha GuneTbl K 3K3amMeHy B MUCbMEHHOM BMAE C 3anoflIHEHMEM JINCTOB
oTtBeToB. ([MpM HeobGXoOMMOCTM B HWUX KPOME TeKkca NPUBOOATCH PUCYHKU, CXeMbl, Tabnuupbl,
anarpammbl).

4. C6op 6UNeToB K 3K3aMeHy 1 NMNCTOB OTBETOB.

5. MNpoBepka NUCTOB OTBETOB U BbICTABMNEHNE OLEHOK.

w N

Bo Bpemsi ak3ameHa obyvaroluMMcs 3anpellaeTcsi pasroBapvBaTb, XOAWTb MO ayaAuToOpUw,
nonb3oBaTbCs COTOBbIMU TeriedpoHaMK, LinaprankaMu, KOHCnekTamu, y4ebGHuKkamu u apyron y4yebHo-
METOANYECKON NUTEpaTypoil, a Takke BHOCUTb MOMETKM B 3K3aMeHaUWOHHble GuneTbl. CTyAeHThI,
HapyLUMBLLME NepeyvmncrieHHble TpeboBaHUs, yaansTcs ¢ 3K3amMeHa.
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TpeboBaHUS K BbINONHEHWIO 3a4aHWUIA, LIKanbl U KPUTEPUUN OLLEHUBAHUS

Mpy oueHnBaHWKN pe3ynbTaToB 0OyYeHUsI Ha 3Kk3aMeHe UCMONb3YITCSA CreayoLme nokasaTenu:

1) 3HaHKWe yyebHOro matepumana GUCLUMNINHBI;

2) yMeHMe NpUMEHSITb TEOPETUYECKME 3HAHUS AN PELUEHUS NPAKTUYECKMX 3a4ay;
3) BnageHne TeopeTMYECKUMIN OCHOBaMM OUCLUMIMHBI, CMOCOBHOCTb UMMOCTPUPOBATL OTBET

npumMepamu, akTamn, AaHHbIMU Hay4YHbIX UCCeL0oBaHWUN.

[na oueHnBaHna pe3ynbTaTtoB o6yquV|$| Ha 3K3aMeHe 1Cnosib3yeTcd 4-6annbHas WKana: «OTANYHOY,

«XOpoLwo», «ygoBneTBOpUTESIbHO», «HEYOBNETBOPUTEITbHOY.

lMokasaTenun OCTUXKEHNA 3a4aHHOro YPOBHA OCBOEHUA KOMNETEHLU NN

Kputepun oueHMBaHNs koMneTeHLN YpoBeHb
CcHOpMNPOBAHHOCTH
KOMMEeTEeHUnn

LLikana oueHok

lMonHoe coomeemcmeue omeema obydarouieaocs lNoebiweHHbIl
8bICOKOMY YPOBHIO OCB0EHUSI HEO6X0OUMOU KOMMIeMeHyuU. | ypo8eHb
lMpodemoHcmpuposaHo 3HaHuUe y4ebHo20 Mamepuarna
OuCyUnNUHbI, yMEHUE MPUMeHsImb meopemuveckue
3HaHUs O1s1 peweHus npakmuyeckux 3aday, ernadeHue
meopemuyecKUMU OCHO8aMu OUCUUIIIUHBI, CTOCO6HOCMb
unarCcmpuposams omeem fpumepamu, hakmamu,
OaHHbIMU Hay4HbIX uccriedosaHud.

Omnu4Ho

LHocmamoyHoe coomeemcmeue omeema obydarouje2ocs ba3zoenblli yposeHb
6a3080My ypPOBHIO OCEOEHUST HEOBXOOUMOU KOMMemeHyuu.
Obyyvarowuticss daem npasusibHbie 0meemab! Ha
donosiHUmMesibHble 80MpPOChl, HO HeAoCcMamo4YHoO
deMoHCmMpupyem yMeHue npuMeHsims meopemudecKkue
3HaHUs 0715 pelleHusl npakmu4yeckux 3aday.

Xopouwo

YOoenemsopumesibHoe coomeemcmeue omeema lMopoeosnbili yposeHb
obyyaroue20cs ypo8HI0 0C80eHUST Heobxo0umMol
komnemeHyuu. Obyqarouulics daem HernosHble omeeme!
Ha GorosiHumeribHble 80MPOCkl, 0eMOHCMpPUpPyem
YacmuyHble 3HaHus y4ebHo20 Mamepuaria GUCYUMNIUHBI,
unu He yMeem rpuMeHsims meopemudeckue 3HaHus 0nsi
peweHus npakmu4eckux 3adady.

Ydoenemeaopu-
mesnbHO

HeydoenemeopumernsHoe coomeemcmeaue omeema -
obyyarouie20ocsi ypo8HIO 0C80EHUST HeobxodumoU
komnemeHyuu. Oby4darouuticss 0eMoHcmpupyem
OmpbIBOYHbIE, (hpacMeHmapHble 3HaHusl, 0ornyckaem
epybble npuHyunuanbHbie OWUBKU rpu U3NoXeHuUU
y4ebHo20 Mamepuarna ducyuniuHbl, KOMopbie He
ycmpaHeHb! rocsie 00NoIHUMEe bHbIX Ha800SaLWUX
80r1P0OCO8, YMO COOMBeMmMCcMmayem He OC80EHUIO
KommnemeHyud.

Heydosnemsopu-
mesbHO

3adaHus paszdena « TecmupogaHue» PeKOMeHAYHMCS K UCM0b308aHUK0 NpuU npogsedeHuu
OuazHocmuyeckux pabom ¢ Uesibio OUEeHKU OCMamoYHbIX 3HaHUl Mo pe3ysibmamam 0C80eHUs1 0aHHOU

oucyunmuHsblI.
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