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9.lenu n 3apgaym y4e6HOM AUCLUUNIINHBI

Llernbo ocgoeHust y4ebHoU OucyuniuHbl S8/19emcsi:

- 0byyeHne CTyaeHTOB TEOPETUYECKMM OCHOBaM M NPaKTUYECKMM HaBblkam B
NCNOMb30BaHUUN KNAaCCUYECKUX XUMUYECKUX N PUBNKO-XMMUYECKUX METOL0B KOSTIMYECTBEHHOMO
aHanuaa.

3adayu y4yebHoU OuCUUMNIUHBI:

Hay4nUTb CTYOEHTOB:

- UCMNONb3ys NOMy4YeHHbIE TEOPETUYECKME N NPAKTUYECKME 3HAHWS, NPaBUIIbHO
BblOMpaTb MeToAbl UCCneaoBaHMs BELWECTB B COOTBETCTBUM C MOCTaBEHHON Npobnemon;

- paspabatbiBaTb ONTUMANbHYK CXEMY aHanms3a NnekapCTBEHHbIX CPeACTB,
Bronormyecknx o6BHLEKTOB M NPaKTUYECKN NPOBECTU €rO0;

- OCYLLECTBNATb CTAaTUCTUYECKYHO 06paboTKy pe3ynbTaToB MCCNEOOBAHNS U
WHTEpNpPeTMpOBaTh NOSTyYEeHHbIE pe3ynbTaThbl.

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:

O6si3amernbHasi Yacmb b6rioka b1 "[JucyunnuHel” npogpaMmsi crieyuanumema.
N3y4eHne Ha3BaHOro Kypca npegnonaraeT, YTO CTYAeHT BrlageeT 3HaHUAMU OUCLUNIVH
6a30B0ro NpodeccnoHanbHOro uukna:

PU3nKN (OCHOBbLI MONEKYNSIPHON (PUNKN N TEPMOOUHAMUKNY);

XMumn (PU3nNYeCKon);
OucumnnuHa, ana KOTopou
«PapmaueBTrnyeCcKas XMMmsI».

JaHHaA ancuunnimnHa ABNAEeTCA I'IpeﬂI.IJeCTByI-OLLI,eW

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MoAynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIE C NIaHUPYEMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMMEeTEHL MU
Or1K- CnocobeH OrK-1.2 MpumeHsieT 3HaTb: OCHOBHbIE 3aKOHbI, Nexaliue B OCHOBE
1 ncnonb3oBaTb OCHOBHblE (h3MKO- | aHaNUTUYECKOW XMMMWUUN; COBPEMEHHbBIE METOAbI U1
OCHOBHbIE XUMUYECKNE U Ccnocobbl BbINMOMHEHUST XMMUYECKOTO U PU3MKO-
Guonoruyeckue, XUMUYECKME XUMUYECKOTO aHanmaa BeLlecTBa ans
dun3mKo- MeToAbl aHanmaa YCTaHOBMEHUS  KAa4YeCTBEHHONo cocTaBa MU
XUMUYECKHME, ans pa3paboTku, KONMYECTBEHHbIX onpeaeneHnis;
XUMUYECKNe, nccnenoBaHum u MeTpornornyeckue XapakTepuUCTUKM
MaTemaTu4eckme 3KCNepTU3bI COBPEMEHHbIX METOAOB XMMW4YECKOro aHanmuaa
MeToabl Ans NEeKapCTBEHHbIX NeKapCTBEHHbIX CPEACTB; YCTPONCTBO NpUBopoB,
paspaboTku, cpencTs, Mcnonb3yembIx AMs aHanu3a BeLecTB.
nccrnegoBaHun u NEeKapCTBEHHOro YmeTb: BblbvpaTb  ONTMMAanbHbIA  CNoOcob
3KCMNepTum3bI pacTUTENbHOro KayeCTBEHHOM0 W KOMWYECTBEHHOro aHanu3a
NEeKapCTBEHHbIX cbipbs U nekapCcTBEHHbIX CpeacTB U OMONornmyeckmx
cpencrTs, Buronornyeckmx 06bEKTOB, ncnonb3ays COOTBETCTBYIOLLEE
N3roTOBMEHUsI 06bekToB COBPEMEHHOE aHanuTu4eckoe 0BOopyAOBaHNE;
NeKapCTBEHHbIX NPOBOAUTb CTaTUCTUYECKYD 0OpaboTKy AaHHbIX
npenapaTos XUMUYECKMX n PUNKO-XUMUYECKMX
ncernegoBaHuin.
BnapeTtb: TEXHUKON XUMUYECKOro
3KCMEepMMEHTA, HaBblkamMu paboTbl C XMMNYECKON
nocygom M C COBPEMEHHbIMU  (PUINYECKUMM
npubopamu, NCNosib3yemMbIMU ans
KayeCTBEHHONO U KOMWYECTBEHHOIO aHanu3a
NekapCTBEHHbIX  CPEACTB;  METOL  OLEHKM
NOrPELLUHOCTU U3MEPEHUIA.




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

3 cemecTtp-3adyer / 4 cemecTp -

Pdopma NPOMEXYTOYHOWU aTTecTauUM(zavem/sx3ameH)
3K3amMeH

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpyaoemMKoCTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
3 cemecTp 4 cemecTp
KoHTakTHas paboTta 140 66 74
nexkummn 34 16 18
npakTuyeckune 0 0 0
B TOM yucne: | nabopaTopHble 106 50 56

KypcoBasi paboTta - - -

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

WToro: 288 144 144

13.1. CopepxaHMe QUCLUMIUHDI
n/n Peanusauus
pasgena
HanmeHoBaHue pasgena OUCLMNITUHBI C
CopepxaHve pasgena QUCUUnivHbI
ONCUMNIUHBI NMOMOLLbIO
OHMawnH-Kypca,
OYMK *
1. NNekuun
1.1 AHanuTunyeckas Xmumms MpegomMeT 1 3agadn aHanUTUYECKON XUMUK. DTanbl https://edu.vsu
Kak Hayka. NCTOPUYECKOrO Pa3BUTUSI U 3HAYEHME aHANUTUYECKON .ru/courselvie
MeTogonornyeckme XUMUK O pelleHns npobnem dpapmaunn. Bugbl n w.php?id=154
acnekTbl aHanUTU4eckon | obbekTbl aHanu3a. MeToabl aHanMTUYECKON XMMUKU N UX 46
XUMUMN. knaccudukaumsi. TOYHOCTb, YYBCTBUTENBHOCTb,
3KCMPECCHOCTb M M3bUpaTENBHOCTL aHANUTUYECKOTO
onpegenenusa. Obwas cxema aHanNnUTUYECKOro
onpepeneHus. NpumeHeHe MeTOA0B aHaANUTUYECKON
xvmMmum B hapmaummn. dapmaueBTuyecknin aHanus.
dapmakonenHble METOAbI.
1.2 MeTponorunyeckme MeTpornorus xummnyeckoro aHanmsa. CuctemaTtudeckue u | https://edu.vsu
OCHOBbI @aHANUTUYECKON | crlyyawHble owunbku. CTaTucTUYeckue XxapakTepucTuku | .ru/coursel/vie
XUMUN. crny4yanHbIX olWMOoK. PacyeT pe3ynbTaToB aHanusa. w.php?id=154
46
1.3 TepmognHamuka n Obwan  xapakTepucTMka peakumi B pacTteope. | https://edu.vsu
KMHETUKa peakuun un XumMmnyeckoe paBHOBECME W 3aKOH [OencTBusi Macc. | .ru/courselvie
npoueccoB. Xumnyeckoe | daktopbl, BNMSAKOWME Ha XMMUYEcKoe paBHoBecue: | w.php?id=154
paBHOBECKE B pearlbHbIX | TeMnepaTypa, WOHHas cvna pacTBopa, 46
cucTemax. KOMMnekcoobpasoBaHue, OKUCTTUTESBHO-
BOCCTAHOBUTESbHbIE peakumu, obpasoBaHue
MariopacTBOPUMbIX " ManoAMCCOLUNPOBAHHbBIX
coegmHeHun.  KoHuUeHTpauuss  pacTBOpPOB.  YcroBue
mMaTepuanbHoro 6GamaHca W  3reKTPOHEWTParbHOCTM.
MoHHaa cuna pacTtBopoB. KoHKypupylowme peakumm,
KoadppmumeHT NoboYHON peakumm.
TepmogMHammnyeckasi, KOHLIEHTPaALMOHHAs W YCIOBHas
KOHCTaHTbl PaBHOBECUS, X B3aMMOCBSI3b.
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KayecTBeHHbIN
XUMUYECKNA aHann3.

KayecTBeHHbIN xumMmyecknn aHanms. Knaccudukauusa
METOOOB  KayeCTBEHHOro  aHanmsa  (gpobHbIi
cucTteMaTuyeckmi, Makpo-, NoSTYMUKPO-, MMKPO-,
ynbTpamumkpoaHanus).  AHanuTudeckMe  peakuum U
peareHTbl, WCMNONb3yemMble B KayeCTBEHHOM aHanuae
(cneumndmyeckne, cenekTnBHbIE, rPYNMNOBLIE).
Mcnonb3oBaHne Ka4yeCTBEHHOro aHanmsa B dapmauun.
KauyecTBeHHbIN aHanuna KaTMOHOB 7] aHNOHOB.
AHanutmnyeckas knaccudukauus KaTMOHOB MO rpynnam.
KnucnoTHo-ocHoBHass  knaccudukaumsi  KaTMOHOB MO
rpynnam. CuctemaTtudeckuii aHanmMs KaTMOHOB MO
KMCINOTHO-OCHOBHOMY MeToay. AHanuTuyeckue peakuuu
KaTMOHOB pasnnyHbIX aHanMTU4ecKnx rpynmn.
KayecTBeHHbIN  aHanu3  aHWMOHOB.  AHanuTuyeckasi
Knaccudukauma aHMoHOB Mo rpynnam (Mo cnocobHOCTH K
obpasoBaHMilo  ManopacTBOPUMbIX  COEAUHEHURN, Mo
OKUCTIUTENbHO-BOCCTAHOBUTENbHBIM CBOMCTBaM).
AHanuTtnyeckne peakumm aHNOHOB pasnn4HbIX
aHanuTu4eckux rpynn. MeTtoael aHanmsa cmecen aHMOHOB
pasnUuYHbIX aHanUTUYeckux rpynn. AHanuM3 cMmecemn
KaTMOHOB M @aHWOHOB (Ka4eCTBEHHbIV XMMUYECKUA aHanm3
BELLECTBA).

https://edu.vsu

.ru/courselvie

w.php?id=154
46
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paBnMeETPUYECKUI
MeTo4 aHanusa.

paBumeTpuyeckun MeTog aHanusa. [eTeporeHHoe
paBHoBecue. KoHCTaHTa TreTeporeHHOro paBHOBECUS.
YcnoBusi obpas3oBaHMs U pacTBOPEHMS  OCa[KOB:
apdpekTbl  OOAHOMMEHHOIO  MOHA, WOHHOW  CUIbl,
KOHKYPUPYIOLLUX XUMWUYECKUX peakuun. BnuaHue pH Ha
NOMHOTY OCaXOEHWs1 ManopacTBOPUMbIX MOPOKCUOOB U
MarnopacTBopumMbIX cornen cnabbix kucnot. MexaHusm
obpasoBaHMa KpUCTaNIMYeCcKux M aMOpdHbIX OCaaKOB.
BnnsHne pasnuuHbix  (PakTOpoB Ha  CTPYKTYpy MU
ONCNepcHOCTb ocagka. [MoBepxXHOCTHOE W BHYTPEHHee
coocaxpgeHvne. CTtapeHue ocagkoB. Ocaxpaemas u
rpaBumeTpuyeckad ¢opma u TpeboBaHMA K HMM B
aHanmse. PacyeTbl rpaBUMETprYECKMX onpeaeneHni.

https://edu.vsu

.ru/courselvie

w.php?id=154
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1.6

TuTpumeTpudecknin
MeTo4 aHanusa.

TutpumeTpuyecknin aHanus. XapaktepucTuka meToja.
CraHpapTHble pacTtBopbl. Cnocobbl TUTpoBaHMsA. Touka
9KBUBANEHTHOCTM U KOHEeYHas Touka TUTPOBaHMS.
Pac4yeTbl TUTpOBaHUSA.

MpoTtonutuyeckas Teopus  KACIIOT W OCHOBaHWUN.
AsTonpotonua Boabl. WoHHOe npousBedeHVe BoAbl.
KOHCTaHTbl KUCNOTHOCTU N OCHOBHOCTMU.

Pac4yeT pH B pacTtBopax cumbHbIX 1 cnabbix NPOTONUTOB,
amdonnTtos, bydepHbIX pacTBopax.

KMCNOTHO-OCHOBHbIE MHAMKATOPLI. MIOHHO-XpOMOMopHada
TEopusi UHOANKATOPOB. VIHONKATOPHbIE OLLMGKN.

KpuBble  KMCNOTHO-OCHOBHOrO  TUTpoBaHus. Pacuer,
NOCTPOEHWE W aHanuM3 TUMUYHBIX KPUBBIX TUTPOBaHUA
cunbHoM M cnabon  KMCNoTbl  Wenodbtko.  Bbibop
nHaukartopa.

KomnnekcoHomeTpuyeckoe TUTPOBaHUE.

PaBHOBecue B pacTBOpax KOMMMEKCHbIX COeOdVHEHUN.
dakTopbl, BAUAKOLWME Ha YCTOMYMBOCTb KOMIMMEKCHbIX
coeguHEeHW: Npypoga uoHa mMeTtanna v nuranga, 3apsag,
WOHHBbIA paguyc, cpeda. OTuneHanaMuHTETpPayKCcycHas
KMcrnoTa n ee KOMMNeKCbl C MeTannamu.
XenatomeTpuyeckoe TutpoBaHue. KpuBble TUTpPOBaHWS,
UX pacyeT u nocTpoeHue. BnunsHue pasnuyHbix hakTopos
Ha BenuYMHY CcKadka Ha  KpMBOW  TUTPOBaHMUS
(yCTOMYMBOCTb KOMIMMEKCOHATOB, KOHUEHTpauns MOHOB
MeTanna u KoMnnekcoHa, pH pacteopa). MHaukaTopsl
KOMMNeKCoOHoMeTpun. MeTannoxpoMHble UHONKATOPbI.
OxkcpegmeTpus. PaBHOBeCHbIN OKUCIUTENBbHO-
BOCCTAHOBUTESbHbIN noTeHuman " KOHCTaHTa

https://edu.vsu

.ru/courselvie

w.php?id=154
46




paBHOBecUsl peakuun. PacyeT anekTpoaHoro noteHunana

nonypeakuumn. KpuBbie TUTPOBAHMNSI. Cnocobbl
onpedeneHns  TOYKM  3KBMBaANEHTHocTM.  MeToabl
OKCpeaAMEeTpUN: nepMaHraHaTomMeTpusi,

anxpomaTomMeTpus, MogoMeTpus, bpomaTomeTpus.
TutpoBaHne B HeBoAHbIX cpepax CylwHOCTb MeToAa
KMCNOTHO-OCHOBHOIO TUTPOBAaHWS B HEBOAHbLIX Cpefax.
Knaccudpukauua  pactsoputenen, nNpUMEHAEMbIX B
HEeBOAHOM TuTpoBaHun. PakTopskl, onpegensowme Boldbop
NPOTOSNIUTUYECKOTO pacTBopuTEnS. lMpumeHeHne
KMCNOTHO-OCHOBHOTO TUTPOBAaHMWS B HEBOAHbBIX Cpeaax.

1.7

WNHcTpyMeHTanbHble
(cbmsuko-xmmmyeckue)
mMeToabl aHanuaa.
CnekTpanbHble MeToabl
aHanusa.

BeegeHuve B CMEKTPOCKOMUIO. Knaccudukauusa
crnekTpanbHbIX MeTogoB. CnekTparnbHble XapakTepUCTUKN
W LWKana 3MneKkTpOMarHUTHbIX BOJTH.

OMWUCCUOHHBIA  CMEeKTpanbHbIi  aHanuM3.  ATOMHble
CNeKTpbI. KauecTBeHHbIN [ KOJTMYECTBEHHbIN
3MUCCUOHHBLIN aHanui. [nameHHas doTomeTpus 1 ee
npuMeHeHne B hapmauum n meguuuHe.

MonekynspHas abcopbumoHHas CMEeKTPOCKOMUS.
OCHOBHOM  3aKOH  CBETOMOIMOLIEHMS U NPUYUHbI
OTKMOHEHNst OT Hero. ABCopbUMOHHOCTL (OMnTUYeckas
NNOTHOCTB) " CBETOMNPOMyCKaHue. MonsipHbIi
KoabnLMEHT CBETOMOrNOLEHNS (3KCTMHLMSA).
AOOVNTUBHOCTb ONTUYECKON MAOTHOCTMY.

MeTtogbl abcopbumoHHOro aHanmsa. PotomeTpust K
CMeKTpopOTOMETPUSA:  CPaBHUTENbHbLIN ~ aHanmM3 "
npMMeHeHve B papmauum Onsi  Ka4YeCTBEHHOIO U
KONMNYECTBEHHOIO onpegeneHus. AHanus
MHOIOKOMMOHEHTHbIX CUCTEM.

WudpakpacHasa cnektpockonus. CTpyKTypHO-rpynnoBon u
KONMNYECTBEHHbIN aHanus OpraHn4eckux "
HeopraHuyeckmx BewecTs no UK cnektpam.
ATOMHO-abcopOLUMOHHbIN aHanu3. AnnapaTypa, cxema u
npubopbl.  KonnyecTBeHHbIN ~ aTOMHO-abCoOpOLMOHHbIN
aHanwms.

https://edu.vsu

.ru/courselvie

w.php?id=154
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1.8

SJ'IeKTpOXI/IMI/IHeCKVIe
MeTOoAdbl aHaln3a.

OnekTpoxvMumyeckne MeToabl aHanusa. Knaccudwmkauns
3MNEKTPOXUMUYECKMX MeTO0B. Ob6patumble n
HeobpaTuMble 3MNEKTPOXUMUYECKMEe CUCTEMBI.
Knaccudpukaums  snekTpogoB B MOTEHLMOMETPUMN.
CTeknsHHbIM anekTpod. XnopuacepebpsHbid 3MnekTpoa.
MoHcenektuBHble  amnekTpodbl. Buabl ©n  npumepsl
MeMOpaHHbIX 3MEKTPOOOB.

Mpsmas MoHoMeTpUS. lMoTeHunomeTpuyeckoe
TUTpOBaHMe. 3aKoHbI anekTponuaa. CyuHocTb
KyNoOHOMETpUM  MNpyU  MNOCTOSAHHOM  NOTeHuuane
NMOCTOSAHHON cune TOKa. KynoHomeTpuyeckoe
TUTPOBaHWeE. Buabl BOSTbTaMNepoMeTpun.
AMMNepoMeTpr4ecKoe TUTPOBaHME.

https://edu.vsu

.ru/coursel/vie

w.php?id=154
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1.9

XpomaTtorpadus.

Xpomatorpadus. Knaccudukauua MeToaoB pasgeneHust
N KOHUEHTPUPOBaHUS BELLECTB B aHaNUTUYECKON XUMUU.
Uctopua  passutMa U1 knaccudukaums  MeTodoB
XpomaTorpadoum no NPUMEHAEMON TEXHUKE, MeXaHU3My
pasgeneHns BewecTB, MO arperaTHOMY COCTOSIHUIO U
crnocoby OTHOCMTENBHOrO NepemMelleHns gaas.
TeopeTnyeckne ocHoBbl MeTopa. Xpomartorpadun4eckui
MMK W €ero 3rLUMOHHbIE XapaKTepucTuku. Teopumn
copbuun, TeopeTnyeckmx Tapenok. KnHetnueckas teopus
Xpomatorpadun.

a3oBas xpomatorpadusi: razo-agcopOLMoHHas M raso-
XNOKOCTHasi Xpomartorpadumsi. KayecTBeHHbIN "
KONNYeCTBEHHbIN aHanus B XpomaTorpaduu.
BbicokoadhbhekTMBHaAA  XMAOKOCTHas  xpomartorpadus.
MoHooOMeHHasi 1 noHHast xpomaTorpadusi.
ToHKocnonHaa xpomaTorpadus. PacnpegenutenbHas

https://edu.vsu

.ru/courselvie

w.php?id=154
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xpomartorpadus. Xpomartorpadusa Ha dymare.
OcagouHas xpomatorpadus. NMoHATUE O SKCKITHO3MOHHOWN
xpomatorpaduu. ['enb-xpomaTtorpadus.

1.10 MeToabl pasgenenuns n OkcTpakumsa. OCHOBHble MOHATUA. TuNbl 3KCTPaKUMOHHLIX | https://edu.vsu
BblaeneHus cucTem. OKCTpaKLMOHHOE paBHOBecue. 3akoH | .ru/courselvie
KOMMOHEHTOB. pacnpegenenuna HepHcTa-lUunosa. KoHueHTpupoBanue | w.php?id=154
OKCTpakLums. MUKPOKONMYECTB 3neMeHToB 3KCTPaAKUMOHHbIMK | 46

MeToaamMm.
Bblaenexwve 3NeMeHTOB MeTogaMuM  AKCTPaKUMK.
PeakcTpakums. Micnonb3oBaHne npoueccoB 3KCTpakuum B
dapmaLeBTMYECKOM aHanmse.

. JlTabopaTtopHble 3aHATUA

2.1 KauecTBeHHbI JlaBopaTtopHas paboTta. AHanMTU4eckme peakumm https://edu.vsu

XUMUYECKUIA aHanus. KaTuoHos I-VI aHanuTuyeckux rpynmn. .ru/courselvie
JlaBopaTtopHas paboTta. AHanuMTU4eckme peakumm w.php?id=154
aHnoHoB I-1ll aHanuTnyecknx rpynn. 46
JlabopatopHasa pabota. PasgeneHne cmecu katmoHos Cu
(1, Mg (1), Zn (11), Cd (Il) n nx oBHapyXeHne ¢ MOMOLLbIO
Ka4eCTBEHHbIX peakuui.

2.2 paBuUMETPUYECKII Na6opaTtopHasi pabota. Onpeaenexne coaepxannst Ba®® | https://edu.vsu

MeTo4 aHanusa. B xnopuae 6apms MeToa0M OCaXXAEHMS. .ru/courselvie
JlabopatopHas pabota. OnpegeneHune w.php?id=154
KpMCcTannu3aumMoHHOW BoAbl B xropuge 6apusa metogom 46
OTIOHKMW.

23 TutpumeTpuyecknn JlabopatopHasa paborta. KncnotHo-ocHoBHOe TuTpoBaHume. | https://edu.vsu

MeTo4 aHanusa. MMpuroToBneHne nepBUYHbLIX U BTOPUYHbIX CTaHOAAPTHLIX | .ru/coursel/vie
pacteBopoB (0,1 M pactBopa Na,CO; no Hasecke; 0,1 M | w.php?id=154
pactBopa HCI). CraHgaptnsauus pactBopa HCI. 46
OnpegerneHne BpeMEHHOW XXeCTKOCTU BOAbI.
JlaGopaTtopHas paboTa. KomnnekcoHomeTpus.
CraHgapTtusauyusa pactBopa TpunoHa b. OnpepgeneHue
obLen ecTKoCTn BOAbI METOLOM KOMMIIEKCOHOMETPUMN.
JlabopaTtopHas pabora. OxkucnuteneHo-
BOCCTAHOBMTENbHOE  TUTpoBaHue.  CTaHaapTm3aums
pactBopa KMnO,. OnpegeneHue cogepxanua Fe (II) B
pacTBope METOAOM NepMaHraHaToOMeTpUmn.

2.4 NHCcTpymeHTanbHbIe JlaBopatopHasa pabora. PoTomeTpnyeckoe onpegenerHune | https://edu.vsu
(cbumsumko-xmmmnyeckue) Fe (lIl) unu Cu (1) B pactBope. .ru/courselvie
MeTOoAbl aHanmaa. JlabopaTtopHas paboTa. CnektpodoTtomeTpuyeckoe | w.php?id=154
CnekTpanbHble MeTOodbl | onpedeneHve cogepXaHusa umaHokobanamvHa (BuTammHa 46
aHanuaa. B1,) B npenapate

2.5 OnNeKTpoXnMmyeckme JlabopatopHasa pabota. OnpepeneHne wuoHoB Fe (Il) | https://edu.vsu
MeToAbl aHanuaa. NOTEHLNOMETPUYECKNM TUTPOBaHMEM auxpomatom | .ru/courselvie

Kanus. w.php?id=154
JlabopatopHasa pabota. OnpegeneHne coaepaHus 46
HOBOKauHa B npenapaTte MeToA0M
NOTEHLMOMETPUYECKOrO TUTPOBAHMS.
JlabopatopHasa pabota. MloHomeTpuyeckoe onpegeneHne
NOs, NH,", K*, Na' B pacTtsope.
JlabopatopHasa pabota. OnpegeneHue KOHLUEHTpauumm
TMoCynbgaT-MoHa B pacTBOpE.

2.6 XpomaTtorpadgus. JlabopaTtopHas paboTa. Mazoxpomatorpaduyeckoe | https://edu.vsu
onpeaeneHue npMMmecen B aTaHone. .ru/courselvie
JlabopatopHas  pabota. OnpegeneHne npumecen | w.php?id=154
rmapasvHa B nsoHmasnge metogom TCX 46
JlabopatopHasa paboTta. PasgeneHne cmecm aMUMHOKUCTIOT
MeToaoM BymMaxkHoWn xpomaTtorpacun.
JlabopatopHas pabota. OnpegeneHne cogepxaHus
Na,SO, MeTogoOM MOHOOOMEHHOM XpomaTtorpadum.

2.7 MeToabl pasgenenuns n JlaBopatopHas paboTa. PasgeneHne cmecu katuoHoB Cu | https://edu.vsu

BblaeneHns
KOMMOHEHTOB.
OKCTpaKLms.

(i, Mg (1), zZn (1), Al (ll) meTogom aKCTpakuum c
nocnegyoLwen ngeHtTudpukaumen.

.ru/courselvie
w.php?id=154
46




13.2. Tembl (pasaenbl) AUCUMNNNHBLI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONMYECTBO YacoB)

Ne HanmeHoBaHWe TeMbI
CamocTtoaTenbHas

n/n (pasgena) gucumnnuvHel | Nlekuun MpakTuyeckme | JlabopaTopHblie pa6oTa Bcero

AHanuTuyeckasa xmmus
KaK Hayka.

1 | MeTtogonoruyeckme 2 0 0 10 12
acnekTbl aHanMTU4ecKkon
XUMUMN.

MeTponorunyeckme
2 | OCHOBbI aHaNUTU4YECKOMN 2 0 0 10 12
XUMUMN.

TepmognHamumka m
KMHETUKa peakuun un
3 | npoueccoB. XuMn4eckoe 2 0 0 18 20
paBHOBECKE B pearbHbIX
cucTemax.

KayecTBeHHbIN
XUMUYECKUN aHanus.

paBnMeETPUYECKUI
MeTo 4 aHanusa.

TuTpumeTpundecknin
MeTo aHanusa.

NHCcTpymMeHTanbHble
(dbunsnko-xmmmyeckme)
7 | meToAbl aHanusa. 4 0 18 12 34
CnekTpanbHble MeToabl
aHanusa.

OneKkTpoxmMmmnyeckme
MeToAbl aHanmsa.

XpomaTtorpadgus. 4 0 16 10 30

MeToabl pasgeneHuns un
10 | BblAENEHNS KOMNOHEHTOB. 2 0 8 4 14
OKCTpakums.

Wtoro: 34 0 106 112 252

14. MeTogu4yeckne yKkasaHusa Ans ob6y4aroWwmxcsi N0 0CBOEHUIO AUCLUNIIUHbI
OpraHnsaums n3y4yeHns AMCUMNNMHLI NpeanonaraeT crneayowmne Buabl paboT CTyAEHTOB: C
KOHCMeKTaMu NeKUUit; BbINONMHEeHWe 3aaHuii npenoaaBaTens npu NoAroToBKe K 3aHATUAM Mo
Hanbonee CNoXHbIM pasaenam AUCLUUNIUHBLI C UCNONb30BaHWEM OCHOBHOW U JOMNOMNMHUTENbHOM
nuTepaTypsbl, a Takke UHTEPHET-PEeCcypPCoB.

MeToaunyeckue pekomMeHAaLMMU NO OpraHU3aLMm camocToATeNIbHOM paboTbl

CamocTosaTenbHasa paboTa Kak doopma opraHusaumm yyebHom paboTbl npegycmaTpmsaeT
crnegywowne ee BUabI:
e OBTOPEHME NEKUMOHHOIO Matepuana;
e M3yyeHne y4yebHOW, y4ebHO-MEeToaMYECKOM nUTEpaTypbl U MHbIX MCTOYHUKOB MO
WHCTPYMEHTarnbHbIM METOA4AM aHanm3a n Nx NPUMEHEHNIO;
e 0OroTOBKA K 3K3aMEHY.

Llenb camocTtoaTenbHon paboTbl — 3TO yrrybneHne n pacwumpeHne 3HaHun B obractu
aHanUTU4eCKon XUMUU, WHCTPYMEHTalnbHbIX METOAOB aHanusa; (POpMMpOBaHWE HaBblka U
MHTEepeca K CaMOCTOATESIbHOW MO3HaBaTENbHOW AEATENbHOCTM, YTO MOCAYXUT B Byaywiem
OCHOBaHWEM A5 HanucaHus BbIMYCKHOW KBanUdUKaumoHHoW paboThl.




B npouecce u3yyeHus kypca HeobxoaMmo o6paTUTb BHWMAHWE Ha CaMOKOHTPOSb
3HaHun. C aTON Uenblo obyyalowminca nocrne M3ydeHus Kaxkaon OTAENbHOW TeMbl U 3aTeMm
BCEro Kypca no y4yebHUKy 1 SONONHUTENbHOW NuTepaType OOMKEH NPOBEPUTb YPOBEHb CBOUX
3HaHUIN C NOMOLLbIO KOHTPOSIbHbIX BOMPOCOB, KOTOPbIE MOMELLEHbI B KOHLE KaXXO0N TeMbI.

[na caMoCTOATENBHOIO M3y4eHNsa OTBOASATCA TEMbI, XOPOLIO pa3paboTaHHble B y4eOHbIX
nocobusix, Hay4YHbIX MOHOrpadusax M He MOryT NpeacTaBnATb OCOBEHHbIX TPyoHOCTEW Mpu
N3yYeHUM.

CamocTosaTenbHas paboTta peanusyeTcda: HernoCpeACTBEHHO B npouecce ayauTOpPHbIX
3aHATUI Ha Kadegpe Npu BbiNONHEHUM NabopaTopHbIX paboT; B GubnuoTeke, goma.

TeKyLmnIn KOHTPOMb OCYLLECTBNSAETCS B OPME KOHTPOSbHOM paboThl.

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HEOSXOAMMI:IX Ansa oCBOeHUSA AUCLUNIINHbI (criucok numepamypbl 0ghopMIIsemcsi 8 coomgemcmeuu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obuwiasi ck8osHasi Hymepauusi 05151 ecex 8ud08 UCIMOYHUKOS)
a) ocHoBHas nuTeparypa:

Ne n/n UcTouHuK

XaputoHoB t0.A. AHanuTudeckas xumus @ yyebHuk / 0. A. XaputoHoB - Mocksa : TQOTAP-
1. | Meawna, 2018. - 320 c. - ISBN 978-5-9704-4400-9. - TekcT : anekTpoHHbin // ABC "KoHcynbTaHT
ctygeHTta" : [canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970444009.html

Banosa B.[l. AHanutudeckas xuMns u (manko-xummnyeckne metodbl aHanusa / Banosa
(Konbinosa) B.[. - Mocksa : Jawkos 1 K, 2017. - 200 c. - ISBN 978-5-394-01301-0. - TekcT :
aneKTpoHHbI // OBC "KoHcynbTaHT cTtyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785394013010.html|

6) gononHuTenNbHasa nNuTeparypa:

Ne n/n NcTOYHMK

AnekcaHgpoBa, T. . AHanuTnyeckas XumMmsa 1 OU3NKO-XMMUYECKMe MeToAbl aHanu3aa : yueb. nocobuve /
AnekcaHpposa T. IN. - HoBocubupck : Usg-so HI'TY, 2016. - 106 c. - ISBN 978-5-7782-3033-0. - TekcT :
anekTpoHHbIn // BC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778230330.html

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

Ne n/n Pecypc

Cant 3oHanbHon HayyHon 6ubnmoTekn BopoHEXCKOro rocyqapCcTBEHHOIO yHMBepcuTeTa. —
Pexum goctyna: http://www.lib.vsu.ru

2. | OBC «YHuBepcuTeTckasa 6ubnuoteka onliney, http://biblioclub.ru/
3. | 3BC «KoHcynbTaHT cTygeHTay, http://www.studmedlib.ru
4 OneKTpoHHasa xummdeckas sHumknonegus . — Pexum gocryna:
" | http://www.cnshb.ru/AKDIL/0048/default.shtm
5 «AHanutnka-Mup npodgeccuonanos» MHTEPHET MOPTAJT XMUMNKOB-AHAJTTUTUKOB
" | http://www.anchem.ru/
6. | MlHmepHem-pecypcel Mo memodam xumu4eckoz2o aHanusa - http://www.rusanalytchem.org
7. | OYMK https://edu.vsu.ru/course/view.php?id=15446
8. | ObpasosamernbHbil nopman "OnekmpoHHbIU yHusepcumem BIY"https://edu.vsu.ru/

16. MepeyveHb y4e6GHO-MeTOAMYECKOrO o6ecneyeHUs Ansi CaMoCTOATeNbHON paboThl

Ne n/n McTOYHMK
lMoTeHunomeTpU4eckMe MeToabl aHannsa rekapcTBeHHbIX BewwecTs / B.W. Bacunbesa, O.0.
1 CrosiHoBa, 3.M. Akbepoea, B.®. CenemeHes, W.B. WkyTtunHa. - BopoHex: UINL, "Hay4Has

kHura", 2015. - 106 c.

BacunbeBa B. /. OnekTpoxvmumyeckmn aHanua nekapcTBeHHbIX cpeacTs. KoHQyKTOMeTpus,
2 WOHOMETpUsI, KynIoHOMeTpus : yuebHoe nocobue / B. V. BacunbeBa .— BopoHex :
MapaTtenbckuin gom BIY, 2018 .— 116 c.

CnekTpanbHble MeToAbl aHanmaa. MNpakTuyeckoe pykoBOACTBO: y4ebHoe nocobue / nof pea.
3 B.®. CenemeHeBa, B.H. CemeHoBa / B./. Bacuneesa, O.®. CtoaHosa, WN.B. LWUkyTtnHa, C.U.
Kapnos, B.®. CenemeHeB, B.H. CemeHoB. - CI16.: "JIAHbE', 2014. - 416 c.

MpakTnyeckne paboTbl NO aHANUTUYECKON XUMUKU. TUTPUMETPUYECKNE METOAbLI aHanmsaa:
y4ebHO-meToam4eckoe nocobue / T.B. Enuceea, U.B. BopoHiok, J1.B. 3onotapesa, B.®.




CenemeHeB. - BopoHex: UMLl "Hay4Has kHura", 2015. - 97 c.

Cokonogckuin A.E. ®dusnko-xmmmyeckmne metoapl aHanmaa: y4eb. nocobue / A.E. CokonoBckui,
E.B. PaguoH. - MuHck: BI'TY, 2007. - 128 c.

CymuHa E.I'. ToHKocnonHasa xpomartorpadus. TeopeTnyeckmne OCHOBbI U MpakTU4eckoe

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

DU3MKO-XMMUYECKME METOAbI aHanm3a NpUpoaHbIX COeaUHEHNIA: XpomaTtorpadus u

7 cnektpockonusa / T.A. KpbicaHoBa, [1.J1. KoToBa, B.A. KpbicaHoB, A. H.3a6n08B, B.®. CenemeHes.
- Boponex: UML “Hay4Has kHura”, 2016. - 62 c.

AHanutmnyeckas xumusa (3agadun, TecTbl, KOHTpornbHble paboTsl) / T.A. KpeicaHoBa, U.B.
Boponiok, O.H. Xoxnosa, H.A. benaHoBa. - BopoHex: UMNL “HayyHas kHura”, 2016. - 104 c.
EpuHa O.B. 3kcTpakums. PUsnko-xmMmnyeckme oCHOBbI U NpakTUiYeckoe npumMeHeHue: yuebHoe
nocobue / O.B. EpuHa, B.KO. Xoxnos. - BopoHex: N3g-s8o BI'Y, 2015. - 60 c.

17. OOpasoBaTtenibHble TEXHONOrMKU, MUCNONib3yeMble MNpu peanusaumm y4ebOHoOM
AVUCLUMMIIUHBbI, BKIOYaA AOUCTaHUUOHHbIe obpa3oBaTenbHblie TexHonoruu (OOT,
3NneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

YyebHaa aucuunnvHa peanu3yetcs C  UCMNONb30BaHMEM  JNIEKTPOHHOro 00yyeHus w
ANCTaHUMOHHBIX obpasoBaTenbHblX TexHosormi  [Ons aTtoro HeobxoaMmo UCnonb30BaTbhb
pecypc: https://edu.vsu.ru/course/view.php?id=15446.
[Mpu peanusaumv ANCUUNIINHBI MOTYT UCMOSb30BATLCS:

1. cnana-npeseHTauuu.

2. H(bopMaLMOHHbIe (CnpaBoYHbIe) cucTeMbl (HanpumMep, KoHCynbTaHT nnoc).

3.0OpraHunsauus B3aMOLENCTBUSA CO CTyAeHTamMu MOCPEACTBOM SfIEKTPOHHOW MOYThI,
coumnarnbHbIX ceTeln (BKOHTAKTe, MHCTarpaMm) U MeCCEHKEPOB.

4. lndopmaumnoHHo-o6y4yatowas cpega Moodle

B cnyyae HeobxoguMmocTM nepexoda Ha OUCTAHUMOHHBLIN pexum obydvyeHus ans

CO3[aHVs JNEKTPOHHbIX KypCOB, YTEHWA NeKuuin OH-NanH M nposefeHus nabopaTopHo-
NPakTU4YECKMX 3aHATUM UCMNOoNb3yeTca MHpOPMaUMOHHble pecypcbl  OBpasoBaTenbHOro
noptana "OnekTpoHHbIn yHuBepcuteT BIY (https:\\edu.vsu.ru), 6asupytoieroca Ha cucrteme
AncTaHUnoHHoro oby4eHnst Moodle, pa3sepHyTOon B yHUBEpPCUTETE.

Mpn peanusaumm y4yebHOM AMCUUNIUHBI UCMNONb3YIOTCA 3fIEMEHTbl ANEKTPOHHOro 0by4veHus
(30) n guctaHuynoHHble obpasoBaTeribHble TexHonormm (JOT) B 4acTM OCBOEHMUS NIEKLMOHHOIO
mMaTepuwana, npoBedeHMs TeKyllerh W MPOMEeXyTOYHOMW aTTecTauuun, npoBedeHUs 4acTu
nabopaTtopHbix paboT W camocTosATenbHOM paboTbl obyyarwmxcsa no  OUCUMNINHE,
nosponswwme obecneumBatb  OMNOCPEAOBaHHOE  B3aMMOLEWCTBME (HA  pacCTOAHUN)
npenogasatenenn N obyvalromnXcs, BKAOYAA MHCTPYMEHTbl 3MEKTPOHHON WH(OPMaLMOHHO-
obpasoBatenbHon cpeabl BIY «3OnektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHve BebWHaApPOB, BUOEOKOH(EPEHUN, B3aUMOAEWCTBME B COLICETAX, MOCPeaCcTBOM
9NEKTPOHHOM MNOYThbl, MecCeHokepoB. [ns OCBOEHWUS AUCUUNINHBI PEKOMEHAYEeTCH CnMCOK
nuTepaTypbl U pecypchbl A 3NeKTpoHHoro obydeHus (30) (n. 15).

Ana [OOoCTWXKeHUa uenn OcCBOeHMst y4ebHOW OMCUMNAWMHBI, NOBbILWEHUS KavecTBa
obpasoBaHns U1 POPMUPOBAHNA KOMMNETEHUMMN WUCMNOMb3YIOTCA ayauTOpHbIE  (nekuuwu,
nabopaTopHble) U BHeayguUTOPHble/MHTEPAKTMBHbIE (CamocTosiTenbHas paboTta CTyAeHTOoB)
dopMbl 0BYyYEHUS.

AyOumopHsble:
OCHOBHbIMM BugamMu ayamtopHou paboTbl ABASAOTCA nekumm n nabopatopHble paboTbl. OHM
pewarwT 3agadn OPMUPOBAHUA W pasBUTUS NpPodeccMoHanbHbIX YMEHWA U HaBbIKOB
obyuaroLmxcs.

Jlekyuu BknovatroT B cebs nocrnegoBaTenbHOE U3NOXEHNE MaTepuana npenogaBsaTesnem
B TOM 4MCNE€ C WCMNONb30BAHNEM MYINbTUMEOUMHOIO MNPOEKTopa [Ans KOMMbITEPHOM
npeseHTaumMm n BugeomaTepuarnos.



JlabopamopHblie pabombl — ¢opma opraHusaumm oOy4veHusa, UMHTerpupyroLas

TEOPEeTUKO-METOAONOMMYECKME 3HAHUS, NPAKTUYECKME YMEHUS N HaBbIKNM CTYAEHTOB B €4MHOM
npouecce y4ebHO-nccnegoBaTenbCKOro xapakrepa.
B xoae BbinonHeHus nabopaTopHbIX paboT CTyAeHTbl BbipabaTbiBalOT YMEHUS aHanNM3nMpoBarTb,
genatb BbiBoAbl W 00600WeEeHMs, MNOoNb30oBaTbCA pPasnUYHbIMK  MPUEMAMU  U3MEPEHUN,
WHCTPYMEHTarnbHbIMM  MeTogaMu  aHanusa, odopMNATb pes3ynbTaTbl  3KCNEPUMEHTOB.
dopmMmumpyloTCa npakTuyeckne npodeccuoHanbHble HaBblkM OOpalleHns C aHanuMTU4eCcKUm
obopygoBaHuem.

BHeaydumopHsble:
Pabota B rnobanbHonm ceTtn (Mcnonb3oBaHue WHTEPHET-TEXHOMOIMMN), MOUCK Hay4YHOW W
MeToan4eckon nHgopmaumu.

18. MaTepMaﬂbHO-TeXHMHECKoe obecne4vyeHne AUCLUNIUHbI:

VYuebHasg ayauTopus A NPOBEINEHUS JIEKLUHMOHHBIX 3aHATUH: CIELUalM3MpOBaHHas MeOelb,
MYJIbTUMEANA-TIPOCKTOP, KPaH HACTEHHBIH C 3JIEKTPONPHBOJOM, MEPCOHAIBHBIA KOMIIBIOTEP.
ITO: WinPro 8, OfficeSTD 2013 RUS OLP NL Acdmc, LibreOffice 7.1, Mozilla Firefox, CIIC
«I"APAHT-O6pa3zoBanue», CIIC «Koncynprant [lmtoc» 1ist o6pazoBanus

YueOHast ayTuTOpUs AJsl MPOBEACHUS YI€OHBIX 3aHATUH: CIeIMaTu3UpOBaHHAas MeOelb

Mepnas nocyna MydenbHas neur Ananurudeckue Bechl CymmnpHbeid mkagp pH-merp- PH-340
Honomep OB-74 ®otokonopumerp KO®K-2 Ilnamenusiii ananmuzatop xuakoctu [TAXK-1
Cnekrpodoromerper CD-46 u Shimadzu UV-1800 TI'a3oBbiii  xpomarorpad «Xpom-4»
Kunkoctueii xpomarorpad WK crnekrpodoromerp «Mudpamrom DT-02» VYcranoBku mis
KYJIOHOMETPUYECKOTO TUTPOBAHHUSL. Y CTAHOBKH JIJIsl IOTEHIIMOMETPHUYECKOIO TUTPOBAHUS

lMomelweHne Ans caMoCTOATENbHOM PaboTbl C BO3MOXHOCTLIO MNOAKMIOYMEHMS K ceTu «UHTepHeT»:
CneunanuampoBaHHasa mebenb, KoMnbloTepbl (cucTemHbIn 6nok Pentium Dual Core CPU E6500, moHuTOp
LG Flatron L1742 (17 wrt.) MO OfficeSTD 2013 RUS OLP NL Acdmc.

19. OueHo4Hble cpeacTBa Ansd nposeneHuA TeKymeﬁ n npome)KyTquoﬁ aTTectauumn

Mo pelwweHno kadbeapbl OUEHKM 3a 3a4eT MOryT ObiTb BbICTaBfiEHbl MO pe3ynbTartam
Tekyllen aTtrectaumm obyyarouieroca B CEMeCTpe, HO He paHee, YeM Ha 3aKM4vuTeSlbHOM
3aHaTMuW. [pu Hecornacum cTygeHTa ¢ OLEHKOM NocneaHui BnpaBe caaBaTb 9K3aMeH/3a4veT Ha
ob6LWMX OCHOBaHUSAX.

MopanoK OLEHKN 0CBOeHMs oBydatowmnmmcsa y4ebHoro matepuana onpenenseTcs
coaepkaHUeM crieaytoLmx pa3aenos AUCLUUNIUHBIL:

NuaukaTop(bl)
Ne | HaumeroBanne pasnena | yovneremuus OCTIKEHMS OueHouHble cpeacTsa
n/n ancunnnuHel (Mogyns) H K%MI‘IeTeHLJ,VIM
AHanuTUyeckas Xmumusl kak
Hayka. MeTogonoruyeckue OrK-1 YCTHbIM onpoc
1. N OrK-1.2
acnekTbl aHaNUTUYECKON (konnoksuym Ne1).
XUMUN.
5 MeTpornormnyeckme OCHOBbI OrK-1 OMK-1.2 YCTHbIN onpoc
* | aHanUTUYeCKONn XMMnm. ) (konnoksuym Ne1).
TepmogMHaMmnka 1 KUHETUKa
3 peakumi 1 NpoLLeCCOB. OriK-1 OMK-1.2 YCTHbIN onpoc
" | Xummnyeckoe paBHoBecHe B ' (konnokeunym Ne1).
pearnbHbIX CUCTEMAX.
4 KauyecTBEHHbIN XMMUYECKUI OrK-1 OMK-1.2 YCTHbIN onpoc
aHanms. (konnoksuym Ne2).
5 paBuMeTpUYECKUN METOL, OriK-1 OMK-1.2 YCTHbIN onpoc
" | aHanuaa. ) (konnoksuym Ne2).
6. | TutpumeTtpuyeckuin metToq OrK-1 OrnK-1.2 YCTHbIV onpoc




WHankaTop(bl)

(o]
";— Havmenosakne pasnena KomneTeHuus AOCTKEHNS OueHouHble cpeacTsa
n/n ANcunnnHel (Mogyns) KOMMETEHLIAM
aHanusa. (konnokenym Ne3).

KoHTponbHas pabtoTta Ne1.
YCTHbIN onpoc

WHcTpymeHTanbHble (dursmnko-

7. | xummnueckne) metoapl OmK-1 OlK-1.2 (konnoksuyMbl
aHanusa Ne4-6). KoHTponbHas
' pabota Ne2.
MeToabl pasgeneHuns n OnK-1 YCTHbIN onpoc
8. | BblAeneHnss KOMMOHEHTOB. OrnK-1.2 (konnokenym
OKCTpakums. Ne6).

M POMEXYTOYHaaA aTtTecTtaumnd

MepeyeHb BONpOCOB
dopma KOHTPOnS - 3K3aMeH

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpegensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKyLwMIn KOHTPOSb YCNEeBaeMoCTun

KoHTponb ycneBaeMocCTh MO AUCUMNIIMHE OCYLLECTBSAETCA C MOMOLLbIO CreaytoWmnx OLEeHOYHbIX
cpeacTs:
JTaBopaTtopHbie paboThl
KoHTponbHble paboTbl
Konnoksnymel
TecTnl

MepeueHb NabopaTopHbIX paboT:
KayecmeeHHbIl xumudecKkul aHanu3
1. AHanuTndeckue peakumm katuoHoB |-VI aHanuTuyecknx rpynn.
2. AHanuTudeckne peakuumn aHmoHos |-l aHanuTuyecknx rpynn.
3. Pasgenenune cmecu katmoHoB Cu (I1), Mg (), Zn (11), Cd (II) n nx o6HapyXeHne ¢ NOMOLLbIHO Ka4eCTBEHHbIX
peakuun.
KonuyecmeeHHbIl xumudeckuli aHanu3
4. M'paBumeTpus. Onpepaenenne coaepxanus Ba® B xnopuae 6apust METOOM OCaxaeHUsI.
5. M'paBumeTpus. OnpeaeneHne KpUCTannmM3aunoHHOW Bodbl B xnopuae 6apns MeToaoM OTTOHKN.

6. KucnotHo-ocHoBHOE TUTpoBaHue. MNMpurotoBneHMe NepBUYHbIX M BTOPUYHBLIX CTaHAapTHbIX pacteopos (0,1 M
pacTteopa Na,CO; no HaBecke; 0,1 M pactesopa HCI). CtaHgapTtunsaums npurotoneHHoro pacteopa HCI.
OnpepneneHne BpEMEHHOM XXECTKOCTU BOAbI.

7. KomnnekcoHomeTpusa. CTaHgapTusauus pacteopa TpunoHa b. Onpeaenexune obLieit X)XeCTKOCTU BoAbl METOA0M
KOMMMEKCOHOMETPUN.

8. OkncnuTenbHO-BOCCTaHOBUTENBHOE TUTpoBaHne. CtaHgapTtusaums pacteopa KMnO,. OnpeageneHue
copepxaHus Fe (ll) B pacTBope MeTogOM nepmaHraHaToMeTpun.

@u3suko-xumuyeckue memodb! aHanu3a
9. Naszoxpomartorpaduyeckoe onpegeneHne npumMecer B 3TaHone.
10. OnpegeneHne npumecen rmgpasvHa B usoHnasmge metogom TCX
11. PazgeneHune cMecu aMMHOKUCIOT MeTOAOM ByMakHOM xpomatorpadun.
12. Onpenenexune cogepxaHust Na,SO, MeTooM MOHOOBOMEHHOM XpomaTtorpadumn.
13. dotomeTpudeckoe onpegenenune Fe (Ill) unum Cu (ll) B pacteope.
14. CnekTpodhOoTOMETPMYECKOE ONpefeneHmne CoaepxaHus umaHokobanammHa (ButamumHa B1,) B npenapate
15. OnpegeneHune noHos Fe (ll) noTeHUMOMETPUYECKUM TUTPOBAHUEM ANXPOMATOM Kanwms.
16. Onpepenenne cofgepxaHus HOBOKauHa B NpenapaTte METOAOM MOTEHLMOMETPUYECKOTO TUTPOBAHMUSI.
17. MoHomeTpuueckoe onpeaenenne NO;, NH,", K*, Na* B pacTeope.
18. OnpegeneHne KOHUEHTpaumm Tnocynbdar-moHa B pacTeope.

19. PasgeneHue cmecu katuoHo Cu (II), Mg (1), Zn (II), Al (Ill) meTogoM aKCTpakKLmuM € nocneayroLlemn
naeHTudukaumen.



OnucaHune TexHonormm nposeneHnd

NabopatopHble paboTbl BKMYAT CaMOCTOATENbHYK MPopaboTKy TeopeTudeckoro Martepuana
obyyawmmcs, W3ydeHne MEeTOAMK TMPOBEAEHUS W MNaHUpOBaHME IKCTMIEPUMEHTA, OCBOEHUE
N3MepuTenbHbIX CPeacTB, 0OpaboTKy M MHTEpnpeTaumio 3KCNepMMeHTanbHbIX AaHHbIX. B psg pabot
BKIMIOYEHbl KOHTPOSbHblIE 3a4aHuMs MO  OMNpedeneHui0  HEU3BECTHbIX KOHLUEHTpauunh BeLecTs,
Bbl4aBaeMbIX NpenogaBaTenem.

Mpn 3awmTte nabopatopHon paboThbl (caade OoT4yeTa O €€ BbIMNOSIHEHUN) OOY4YalLWMIACA OOIMKEH
yMeTb OOBACHATb Lenu, 3agadn, xon npoBeaeHusi paboTbl, ee pesynbTaTbl, COENaHHbIe BbIBOAbI, a
TaKKe OCHOBHbIE KOHCTPYKTMBHbIE OCOBEHHOCTU NCMNONb3yeMoro obopyaoBaHus.

Tpe6OBaHI/IF| K BbIMONHEHMIO 3a4aHUI (VIJ'IVI LUKanbl N Kputepummn OLl,eHI/IBaHVIFl)

Kpumepuu oueHku nabopamopHot pabomsi

YpoBeHb
Kputepum oueHmBaHnst KOMNeTeHLnn cchopmumpoBaHHocTy | LLlkana oueHok
KOMMNEeTeHLUN

Obyvarowutica enadeem meopemuyecKUMU OCHogaMu Memodo8
aHanusa, nabopamopHasi paboma 8bInosiHeHa, coenlaHbl rpasusibHbIe lNosbiweHHbIl
HabnodeHust u 8b1800bI (Gonyckaromcsi Hekomopsble YpPOB8€EHb
marnocywecmeeHHbie owubku, Kkomopbie cmydeHm ObHapyxueaem u| ba308bil yposeHb
bbicmpo  ucnipaengem  camocmosimesnisHO  unu - npu  nomowiu| [Nopozosbil yposeHb
npenodasamesnieM)., 4mMo coomeemcmayem 0C80EHUK KOMMemeHyuU.
Obyuvarowutica He 3Haem MemoOUKU 8bIMOSTHEHUS] pakmu4eckou
pabombl U ee MeopemuyYecKUX OCHO8, HEe MOXem CcaMOCMOSIMesbHO
nposecmu uccrnedogaHue, deniaem epybble owubku 8 uHmMeprpemayuu
MOMly4eHHbIX pPe3ynbmamos, He Moxem cgopmynuposams 8b1800bl,
ogpopmumb  pabomy, 4Ymo  coomeemcmeyem He  OCB0EHUIO
KomMmmnemeHuyudu.

3aumeHo

— HesaumeHo

MepeyeHb BONPOCOB KOJIFTIOKBUYMOB:
Konnoksuym Ne1
1. NpegMeT 1 3agayn aHanUMTUYecKon xummnn. Bugbl n 06bekTbl aHanusa
2. DTanbl UCTOPUYECKOro PasBMTUSA 1 3HAYEHNE aHANUTUYECKON XUMUN AN pelleHns npobnem dapmaumn.
dapmaLeBTUYECKUN aHanms.
3. MeToabl aHanMTUYECKON XMMNN U UX KnaccudukaLms.
4. TOYHOCTb, YYBCTBUTENBHOCTb, SKCMPECCHOCTb U N3bUpaTenbHOCTb aHaNUTMYECKOro onpeaeneHus.
5. ObLiasa cxema aHanUTUYECKOro onpeaeneHus.
6. CnuctemaTuyeckue, criydamHble 1 rpyoble oLWMOKM XMMUYECKOro aHannsa. CTaTUCTUYECKME XapakTepUCTUKM
crnyyanHbIX owmnbok. PacyeT pesynbTaTtoB aHanusa.
7. XuMunyeckoe paBHOBECUE 1 3aKOH AeNCcTBUS Macc. PakTopbl, BAUSIOLWNE HA XMMUYECKOEe paBHOBECHE:
TemnepaTypa, MOHHas cuna pactesopa, KOMNIekcoobpasoBaHMe, OKUCTTUTENBHO-BOCCTAHOBUTESNbHbIE peaKLmK,
obpa3zoBaHVe ManopacTBOPUMbIX COEANHEHU.
8.Cnocobbl BblpaXeHWs1 KOHLEHTpaUui pacTBopoB. VioHHasi cuna pactBopoB. KoHKypupyloLmue peakumu,
Ko3apmUMeHT NoBOYHON peakuuu.
9.TepmognHammnyeckas, KOHLLEHTPALNOHHAsA U YCNOBHAs KOHCTaHTbl pAaBHOBECUSA, X B3aMMOCBS3b.

KonnokBuym Ne2

1. Knaccudukaumsa meTogoB Ka4eCTBEHHOro aHanm3a. AHanMTnyeckne peakumm 1 peareHTbl, MICNOoMNb3yemble B
KayeCTBEHHOM aHanu3e (cneunduyeckune, CENEeKTUBHbIE, FPYNMOBbLIE).

2. Ncnonb3oBaHWe ka4yeCTBEHHOro aHanusa B papmaumn. KayecTBeHHbIN aHanns3 KaTMOHOB Y aHWOHOB.
AHanuTuyeckas knaccmdmkaumsa KaTMOHOB Mo rpynnaM. KncnoTHo-ocHOBHas Knaccugukauus KaTMOHOB Mo
rpynnam. AHanuTu4eckme peakumnm KaTMOHOB PasnnyHbIX aHanMTUYecKux rpynn.

3. KayecTBeHHbIV aHann3 aHMoOHOB. AHanuTuyeckas Krnaccudukaumst aHWOHOB Mo rpynnam (Mo cnocobHOCTH K
06pa3oBaHmMi0 ManopacTBOPMMbIX COeQNHEHWI, MO OKUCIUTENbHO-BOCCTAHOBUTENbHBIM CBOMCTBAM).
AHanuTuyeckme peakumnm aHMOHOB Pa3fMYHbIX aHaNUTUYECKUX rpymnn.

4. AHanu3 cmecen KaTUOHOB U aHMOHOB.
5. NeTeporeHHoe paBHoBecue. KOHCTaHTa reTeporeHHoro paBHoBeCUS.



6. YcrnoBusi oOpa3oBaHusi U pacTBOPEHMS OCaAKOB: 3¢peKkTbl OAHOMMEHHOIO MOHA, MOHHOM CUbl, KOHKYPUPYHOLLNX
XUMUYECKMX peakuunin. Bnnanmne pH Ha NONHOTY ocaxaeHus.

7. MexaHu3m obpasoBaHUS KpUcTanamyecknx 1 amopdHbix ocagkoB. BrnvaHue pasnnyHbix pakTopos Ha
CTPYKTYPY ¥ ANCNEPCHOCTb OCajiKa.

8. Ocaxgaemas 1 rpaBumeTpuydeckas popma 1 TpedboBaHMsa K HUM B aHanmnae. PacyeTbl rpaBUMETPUYECKMX
onpeaeneHun.

KonnokBuym Ne3

1. MpoTonuTuyeckas Teopusi KNCIIOT U OCHOBaHWMA.

2. ABTonpoTonua Boabl. MIoHHOe npon3BeaeHmne Boabl. KOHCTaHTbl KUCNOTHOCTM Y OCHOBHOCTM.

3. Pacuet pH B pacTtBopax cunbHbIX U cnabbix NPOTONUTOB, aMdonnToB, OydepHbIX pacTBopax.

4. KprBble KUCMOTHO-OCHOBHOIO TUTPOBaHUA. PacyeT, NOCTPOEHME U aHanu3 TUMUYHbBIX KPUBbLIX TUTPOBaHUS
CUNbHOM 1 cnabon KMCMoTbl LLEenoYb!Ho.

5. MloHHO-xpomodhopHast Teopun MHANKATOPOB. VIHOMKATOPHbIE OLLNGKMN.

6. XapakTepuCcTUKn TMTPUMETPUYECKOro aHanuaa. CtaHgapTHble pacTBopbl. TOYKa 3KBUBANEHTHOCTM N KOHEYHas
TOYKa TUTpPoBaHUA. PacyeTbl TUTPOBaHMS.

7. PaBHOBecCKe B pacTBOpax KOMMNIEKCHbIX coegnHeHnn. DakTopsbl, BMAIOLLNE HA YCTONYMBOCTb KOMMITEKCHBIX
COeIHEHUN: NpMPOAa MOHA MeTanna u nuranaa, 3apsia, MOHHbIV paguyc, cpeaa.

8. XenatomeTpuyeckoe TUTpOBaHUE. ITUNEHAMAMUHTETPAYKCYCHasi KUCIOTa U ee KOMMIEKChl C MeTannamu.
KpuBble TUTPOBaHUS, X pacyeT 1 NOCTpPoeHMEe. BnnsiHue pasnnyHbix hakToOpoB Ha BEMMYNHY CKavka Ha KpUBOW
TUTPOBaHMA (YCTONYMBOCTb KOMMJIEKCOHATOB, KOHLIEHTPaLMA NOHOB MeTarnna 1 KomnrekcoHa, pH pacteopa).

9. MlHankaTopbl kKoMniekcoHoMeTpun. MeTannoxXpoMHble MHAMKATOPbI.

10. OkcpeameTpus. PaBHOBECHbI OKUCITUTENbHO-BOCCTAHOBUTESNbHbIA MOTEHLUMAN U KOHCTaHTa paBHOBECHS
peakumun. PacyeT anekTpogHoro noTeHumnana nonypeakumn.

11. KpuBble TuTpoBaHus okcpeameTpum. Cnocobbl onpeaeneHmns TOYKU 3KBUBANIEHTHOCTM.

12. MeToabl okCpeagmMeTpun: nepMaHraHaToMeTpusi, ANXpoMaToMeTpusi, MogoMeTpusi, GpomaTomeTpus.
Ka4yecTBEeHHbIN XMMUYECKNI aHanus.

Konnoksuym Ne4d

1. Xpomatorpadus. Knaccudukaumsa metoqos xpomaTorpadum. TeopeTmdeckue 0CHOBbI MeToAa.
XpomaTtorpauryeckuin N1k 1 ero xapakTepucTuku.

2. Teopwuu copbuunn. NoHATne TeopeTudecknx Tapenok. KuHetndeckas Teopums xpomartorpadun.

3. MNasoBas xpomaTorpacdums: razo-agcopOLUMOHHAs 1 ra3o-KuaKocTHaa xpomartorpadpus. KauecTBeHHbI 1
KONMMYeCTBEHHbIV aHanun3 B xpomatorpadun. BeicokoaddekTnBHas xngkocTHas xpomaTorpadus.

4. loHoobMeHHas 1 noHHas xpomatorpadusi.

5. ToHKkocnoHasa xpomaTorpadus. PacnpegenuTtensHasi xpomartorpadusi. XpomaTtorpadgpust Ha bymare.
OcapoyHas xpomaTorpadgusi.

6. MoHaTHe 06 3KCKN3NOHHOM XpomaTtorpadun. 'enb-xpomaTorpadus.

KonnokBuym Ne5

1. Knaccudukaumsa cnekrpanbHbiX MeTogoB. CnekTpanbHble XapakTEPUCTUKM U LWKana 3NeKTPOMarHUTHbIX BOJSTH.
2. OMUCCUOHHBIN cnekTpanbHbln aHanm3. ATOMHbIe CneKTpbl. KayeCTBEHHbIV M KONMMYECTBEHHbIN AMUCCUOHHbIN
aHanuas.

3. NnameHHas dhoToMETPUA 1 ee NpUMeHeHne B chapmauun.

4. MonekynsipHas abcopbuuoHHas cnektpockonus. OnTudeckasi NNOTHOCTb U CBETOMNPONycKaHme.

5. 3akoHbl cBeTonornoweHns. MonsapHbIn kK03dUUMEHT nornoweHns. AANTUBHOCTb ONTUYECKOW NNOTHOCTH.
6. MeToapbl abcopbunoHHoro aHanusa. ®otomeTpus 1 cnekTpodpoToMeTpus. AHaNM3 MHOTOKOMMNOHEHTHbBIX CUCTEM.
7. MHdppakpacHas crniektpockonus. CTPYKTYPHO-TPYNMoBOM U KOSIMYECTBEHHbIA aHann3 opraHU4ecknx un
HeopraHndeckux Bewects no MK cnekrpam.

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

KonnokBunym Ne6

. AnekTpoxummnyeckne metodbl aHanm3a. Knaccudmkaums anekTpoxummyecknx MeTogoB.

. ObpaTnmble 1 HeobpaTNMbIE ANEKTPOXNMUYECKNE CUCTEMBI.

. NoHcenekTvBHbIE anekTpoapbl.

. Mpsmasa noHomeTpus.

. [loTeHynomeTpuyeckoe TUTpOBaHME.

. CyLLLHOCTb KyNOHOMETPpUK Npu NOCTOAHHOM NnoTeHuunane. KynoHoMeTpuyeckoe TUTpoBaHue.
. Bugbl BonbTamnepomeTpuun. AMnepomeTpuieckoe TUTpOBaHUE.

. AkcTpakumsi. OCHOBHbIE MOHATUSA.

. QKCTpaKUuMoHHoe paBHoBecue. 3akoH pacnpeaeneHus HepHeta-lunoea.

10. KoHueHTprpoBaHMe MUKPOKONNYECTB 3NIEMEHTOB 3KCTPaKUMOHHLIMU METOAaMMW.
11. BolgeneHne anemMeHToB METOAAMM 3KCTPaKLMM B hapMaLleBTUYECKOM aHanmse.

©O© 00 NOOThhWN -



MepeyeHb 3apaHun ANs KOHTPOSbHbIX PaboT (2 paboTbl ANA TeKywen aTTecTauum
obGy4aroLwmxcs):
KOHTPONbHAA PABOTA Ne1

1. KakoBa pacTBOPUMOCTb OKCanaTa KarbLiusi, eCII1 €ro KOHCTaHTa PacTBOPUMOCTY paBHa 2,29-10°?
(KOHKYpPUPYHOLLMMKN peakumsiMm NpeHebpeyb).

2. Kak nameHuTca monsapHas KoHLeHTpaums nogmaa cegera, €CIM K ero HachblLLEHHOMY pacTBOpYy NpmMbaBuTb
voang, Kla7J'IVI9| 00 koHueHTpauum c(KIl)=1 5107 mMonb/gM”. KoHCTaHTa pacTBOpMMOCTH noamaa cepebpa paBHa
9,98-10".

3. Kakas macca BaCrO, cogepxutca B 200 CM® HaCbILLEHHOTO pacTBopa 3TOW CONu, ecrnin KOHCTaHTa
pacTBOPUMOCTM ee npu 25 °C pasHa 2,4:107°?

4. Kakyo maccy nupuTta, cogepxatlero okorno 30% cepbl, HY>KHO B35ITb AN aHanu3a, 4Tobbl nonyyunts 0,3 r
ocagka BaSO,?

5. Ckonbko munnunutpoB 10%-Horo pacteopa HUTpaTa cepebpa HeobxoamMmMo Ans ocaxkaeHus xnopuaa cepebpa
13 100,00 cm® 0,01 M pacTBopa CONsIHOM KUCIOTbI?

6. Obpa3sey cogepxuT NpmbnuanTensHo 2% cynbdaTa kanua n 5% HutpaTa kanus. PaccuntaTe Maccy HaBecKu
obpasua, Heobxogumyto ans nony4venus 0,3 r KCIO,.

7. Cxonbko rpammoB Na,HPO,4 12H,0 TpebyeTtcs ana npurotosnenus 1 nutpa 10%-Horo pacteopa, ecnu
NMOTHOCTb Takoro pacteopa pasHa 1,09 r/lem®?

8. Paccuutante pH 0,01 M pacTtBopa YKCYCHOW KUCSOThI.

9. Paccuutarite pH 0,20 M pactBopa xnopuga aMMOHMS.

10. Beumnenutb pH pacTtBopa, cogepxawero 0,10 |v|or||>/;|,|v|3 ykcycHom kucnotsl 1 0,20 |v|or||>/;|,|v|3 aueTtaTta HaTpus.
11. Paccuutats, kak namenntca pH, ecnu k 1 nutpy 6ydepHoro pactesopa, cocrosiwero 13 0,03 M mypaBbuHOWM
kncnotel 1 0,06 M cbopmmnata kanua, pobasuts 1,5:10™ Monb CONSHOM KMCTOTHI.

12. Belumncnutb MONSPHYIO KOHUeHTpauuo u Tutp pacteopa HCI, ecnun Ha TutpoBanue 0,4217 r Na,COs
nspacxogosaHo 17,50 cM> 3Tol KUCTOTbI.

13. Ha TutpoBaHue pactBopa, cogepxauiero 2,2525 r NaOH, nspacxogosaHo 20,05 cm® pacTBopa ConsiHOM
kmcnoTbl ¢ TuTpom no KOH pasHbimv 0,03885 r/cm®. BbluncnnTb mMaccoByto gonto (%) rmapokcuaa HaTpus B
obpasue.

14. Yepes 20,00 oM’ pactBopa HCI, Tutp kotoporo paseH 0,007860 r/cm®, 6bino nNponyLeHO HEKOTOPOE
KonnyecTtBo razoobpasHoro NHs. M36kiTok HCI oTTuTpoBanu 6,30 om® pacteopa NaOH, 1,00 om® KOTOpPOro
aKBMBaneHTeH 1,025 cm® pacteopa HCI (nonpaeouyHbili koaghgbuyueHm Kk KoHueHmpauyuu). OnpegenuTb Maccy
amMmmMumaka, nornoweHHoro pacteopom HCI.

KOHTPOJIbHAAl PABOTA Ne 2

1. PaccuntaTtb KOHUEHTpauumto Fe (MI’/ﬂ,MS) N MONSIPHBIN KO3(hPULMEHT CBETOMOIMOLLEHUS (€£) NO CneayloLwmum
OaHHBIM CMEeKTPOOTOMETPUYECKOrO OnpeAeneHus: TonwWwmHa cBeTonornoLlatoLero cros |=2 cMm; ontuyeckue
nnotHoctn (D) ctaHgapTHOroO 1 mccnen3ye|v|oro pactBopa paBHbl 0,28 n 0,46 COOTBETCTBEHHO; KOHLIEHTpaums
cTaHgapTHoro pacteopa C=2,00 mr/gm™.

2. U3 HaBecku cTtanu maccon 0,2542 r nocne cootseTcTBYyOLLEN 0bpaboTkm nonyynnum 100 om® pacTteopa,
cofepXkallero AMMeTunrnnokcumat Hukens. OnTuyeckas MOTHOCTb 3TOr0 pacTBopa OTHOCUTENBHO pacTBopa
cpaBHeHusi paBHa 0,44. [Ing noCTpOeHusi rpagdynpoOBOYHOrO rpadouka B3snu Tpy CTaHAapTHBIX pacTBopa C
cogepxaHuem 8,00; 10,00 n 12,00 mr Hukensa B 100 cm® u NONY4YNNUN B TEX Xe YCrNOBUAX OTHOCUTENbHbIE
onTtuyeckue nnotHoctn 0,24; 0,46 n 0,71 cOOTBETCTBEHHO. BbIYMCNNTL MaccoByo OO0 HUKeNS B cTanu

3. Bbluncnutb noteHuman megHoro anektpoga B pacteope 0,01 M no xnopugy megmn n 0,01 M no cynbdaty meam
npm 25 °C.

4. B ctaHgapTHbIx pactBopax NaF 6binm namepeHbl anekTpogHble noTeHumarnsl TOpUACENEeKTUBHOrO anekTpoaa
OTHOCUTESBHO XNopuacepebpsaHHOro aNekTpoaa U Nony4veHbl crneaywme AaHHble:

C, monb/iam® 0, 0,0 0,00 0,000 0,0000
-E, mB 10 140 190 230 275

Wccnenyemeblii pactBop, cogepxawimi dptopug-noH, oovemom 10,00 cm® pa3basunu Bogon oo 50,0 cm® u
N3MEpPUNN INEKTPOaHbIN NoTeHuuan dprtopmnacenekTneHoro anektpoaa Ex=- 210 mB. Onpenenntb KOHUEHTpPaLNIO
dTOpMA-NOHaA B UCCedyEMOM pacTBoOpe

5. Belumcnute maccoByto 4onto (%) KOMNOHEHTOB ra3oBOM CMeCU MO CneayowuM AaHHbIM:

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

6. LLnprHa ocHoBaHust xpomaTtorpadmnyeckoro nmka ataHona cocraenseT 20 MMm. YMcno TeopeTU4eckmx Tapernok
Onsa aTaHona Ha gaHHon konoHke pasHo 2000. CkopocTb ABWKeHUs nNeHTbl camonucya 1200 mm/y. Belumncnntb
BpeMs yaepXMBaHus aTaHona (B MUHyTax).



OnvcaHve TeXHONornM NPoBeAEHUS KOMMOKBUYMa U KOHTPObHOWM paboThl

OueHka 3HaHMI, YMEHUIN U HABbIKOB, XapakTepuaytoLwas atanbl GOpMUPOBAHUS KOMNETEHL M B
pamMKax usyvyeHus ANCUMNIIMHBLI OCYLLLECTBNSAETCS B XO4€e TeKyLlen aTtTecTauuu.

Tekywlasa atTectaums NPoBOANTCS B COOTBETCTBUM C [1ONOXXEHMEM O TEKyLLIEN aTTecTaumm
obyyatoLmxca no nporpaMmmam BbicLero obpasoBaHmsa BopoHeEXCKOro rocyaapCcTBEHHOMO
yHMBepcuteTa. Tekylas aTtectaumsa NnpoBogmTca B opMax: YCTHOro onpoca (KONfoKBUYMbI);
NMCbMEHHLIX paboT (nabopaTtopHble paboTbl U KOHTPOSbHLIE PaboThl). Kputepunn oueHnBaHmns
npuBedeHbl HNXeE.

Bunet obyvatowninca BoibupaeT 13 Yicna npeanoXeHHbIX 1 nepen OTBETOM eMy
npegocTaBnsieTcsa BpeMsi Ans nogrotosku, 06blvHO 40-45 muH. Mocne Toro, Kak CTYAEeHT OTBETUN Ha
BoMpockl buneta, npenogasaTenib UMEET NPaBo 3a4aTh AOMNOSHUTESNbHbBIE U YTOYHSAOLWME BOMPOCHI,
KOTOpble A0MKHbI ObITb CBSI3aHbl C Bonpocamu buneTa.

TpeboBaHUS K BbINOMHEHWNIO 3a4aHMIA (MNK LWKarbl Y KPUTEPUM OLIEHMBAHMS)

[lns oueHBaHWUsi pe3ynbTaToB TEKYLLEN yCNeBaeMoCTU UCMONb3YeTes LWKana: «3a4uTeHoy, «He
3a4TEHOY.

OueHka Kputepum oueHok

3aymeHo lpu cdaye KonnoKk8UyMO8 nosiHoe coomgemcemeue omeema oby4varouje20cs
6a3080My ypOBHIO 0C80EHUST He0bXxoOumoU KomrnemeHyuu. lNpu peweHuu
3adaHull KOHMPObHOU pabombi MPOOeMOHCMPUPOBaHO 3HaHUE
meopemuyecKux 0CHO8 OUCYUMIIUHbI, yMeHUe NPUMeHSIMb meopemuyeckue
3HaHUs 0715l peweHus npakmu4yeckux 3adau.

He 3aumeHo lpu cdaye Konnoksuyma HeydosnemeopumesnibHoe coomeemcmeaue omeema
obyyaroweaocsi 6a3080MyY YPOBHIO 0CBOEHUST HEObX00UMOU KomnemeHyuu. lpu
peweHuu 3adaHuli KOHMpPosibHoU pabombsl cmydeHm GeMOoHCmpupyem
omcymcmeue 3HaHull meopemu4YecKUX 0CHO8 QUCUUIIIUHBI, OH HE MOXem
MpUMeHUMSb rosy4YeHHbIe meopemuyeckue 3HaHusl 07151 peleHus 3adauy.

MepeyeHb 3aaaHU AnNs TeCTUPOBAHUA:
1) 3agaHusa 3akpbiTOoro TMNa
KpuTtepuu oLeHuBaHus:

1 6ann — yka3aH BepHbIA OTBET;
0 6annoB — yka3aH HeBepPHbI OTBET, B TOM YMCIle YacTU4HO.

1. YTto Ha3bIBaeTCA aHanNUTM4YeCKOW npodbon?

1) npoba nekapcTBeHHOro pactutensHoro cbipba (JIPC), Bbiaensemas n3 oobeamMHeHHoN Npobbl 1
npegHasHavYeHHasi 4ns opMupoBaHMa aHanMTUYeCcKnx npob

2) yactb aHanusupyemoro JIPC, oTpaxarowias ero ka4ecTtBo

3) MMHUManbHoe konunyecTBo Npobbl JIPC, oTobpaHHOe 13 KaXXaon eanHULbI NPOAYKLMM

2. PeakTuBbI ANA onpeaeneHns BocCTaHaBNMBalOLWMX BellecTB B BoAe ANsl UHbEKLUN:
1) pacTBOp NnepmMaHraHarta kanusi, pasbaBneHHas cepHas KMcnorta

2) pacTBOp nNnepMaHraHaTa kanus, pasbasneHHas HCI

3) pacTBOp NepmaHraHaTa kanuvsi, pasbaBneHHas a3oTHas KMcnoTa

4) pacTBOp NepmaHraHara Kanusl, KOHLEHTPUPOBaHHas CepHas Kucnora.

3. ®apmakonenHbIN METOA KONMYECTBEHHOIO onpeaeneHus nepokcmuaa (nepekncu) sogopoaa:
1) nogomeTpus

2) apreHTOMETPUSA

3) nepmMaHraHaTtomeTpusi

4) KOMMNIEKCOHOMETPUS.

4. NMpw onpepeneHun KanbLuusa B o6pasue kap6oHaTa kanbumsa HaBecky CaCO, pacTtBopsitoT B 2 M HCI,
uoHbl Ca’’ ocaxaaloT B Buae okcanarta. Ocafiok oTpunbTPOBbLIBAIOT, NPOMBIBAIOT U NpokanueaioT. Mpu
3TOM obpa3syeTtcs okcua kanbums. Kakoe coeguHeHme siBnsieTca ocaxpaemon cpopmomn?



1) CaCOg; 2)CaCly; 3) ca™; 4) CaC,0y; 5)Ca0.

5. BbibepuTe BepHble YCNOBUA OCaXAEHUA KPYNMHOKPUCTANNIMYeCKMX OCaaKoB

1) MeaneHHoe ocaxaeHue U3 ropsumx paséaBneHHbIX PaCTBOPOB NP NepeMeLunBaHUmn

2) MearneHHoe ocaXAeHWe M3 XONoAHbIX KOHLEHTPUPOBaHHbLIX PacTBOPOB

3) GbicTpoe ocaxaeHne UX ropsYnx KOHLEHTPUPOBaHHbLIX PacTBOPOB pa3baBrieHHbIM pacTBOPOM ocaguTens npu
nepemMeLLMBaHnm

4) MeaneHHoe ocaxaeHve 13 ropsunx pasbaBneHHbIX PpacTBOPOB KOHLEHTPMPOBAHHBIM PACTBOPOM OcaauTens.

6. Uto M3 nepeuncneHHoOro HeBepHo?

1) ocaxxpaemas popma formkHa o6nagaTbh xopoluen pacTBOPUMOCTLIO B BOAE;

2) ocaxxpaemas ¢phopma AomKHa 06s13aTeNIbHO UMETb NOCTOAHHbLIN COCTaB U HE USMEHATBLCH NpPU
npoKanuBaHum;

3) onTumManbHasa Macca NErknx aMmopdHbIX 0CaaKOB NPU rpaBUMETPUYECKMX ONpeaeneHnsaxX MeHbLLE, YeMm
TSKENBIX KPUCTANMMYECKUX;

4) monsipHas macca rpaBMMeTpuyeckon (oopMbl JOMMKHA OblTh Kak MOXHO BonbLuew;

5) maccoBas pons onpeaensieMoro 3fieMeHTa B rpaBuUMeTpuyeckon oopmMe AOMmMKHa ObITb KaK MOXHO
Gonbluen.

7. insa Toro 4To6bLI 06pa3oBancsA KPYNHOKPUCTaNIM4eckum ocagok, Heob6xoamMmo:

1) ocaxxgeHune nNpoBoaMTb 06A3aTENBHO Ha Xoroay;

2) pob6aBnATbL ocaguTenb MeANIeHHO;

3) BeCTM ocaxaeHve U3 KOHLEHTPUPOBAHHbIX PacTBOPOB;

4) no6aBnATbL B pacTBOpP BellecTBa, yBeNnnyMBalLlme pacTBOPUMOCTb MariopacTBOPMMOroO 3N1eKTPONNUTa;
5) no6aBnATb BECb 0OCaaUTENb CPa3y OAHOMOMEHTHO.

8. ®akTopbl, BNUAIOLME HA BENIMYMHY CKavyKa TUTPOBAHUSA CUSTbHbIX NPOTOSUTOB:
1) KOHUEHTpPaUWs UCMOSb3yEeMbIX PacTBOPOB

2) cuna anekTponuTa

3) TemnepaTtypa

4) BCe Bbllle NepevyncrneHHoe.

9. TouHylo HaBecKy obpasua, cogepxauwiero NaCl, pactBopunu B Boge, nonyums 100,0 mn pacteopa. K
10,00 mn 3Toro pacrteBopa fo6aBunu To4HbIn 06HLEM 0,1000 M AgNO;. HenpopearnpoBaBLIMiA HUTpPAT
cepebpa ortutpoBanu 0,1000 M NH,SCN. BribepuTte psig, B KOTOPOM NMpUBeAeHbl BEpPHbIe XapaKTepUCTUKMN
OMUCAHHOrO Bbille TUTPUMETPUYECKOro onpeaeneHus

1) ocagutenbHoe / npamoe / MeTo NMNETUPOBaHMS;

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

3) ocapguTensHoe / o6paTHOe / MeToA4 NMNEeTUPOBaHUS;

4) KOMMMEKCOMETPUYECKOE / KOCBEHHOE / METOA OTAENbHbIX HABECOK;

5) ocagutensHoe / TUTpOBaHUE 3amMmecTuTens / MeToa NMNEeTUPOBAHUS.

10. Kakne nepBuYHbIe CTaHOapTHbIe BeleCcTBa MOryT ObITb UCNOJIb30OBaHbl ANs CTaHAapTU3auum
pacTtBopa HCI?
1) HZCZO42H20 ) 2) Na2003, 3) N32C204, 4) C6H5COOH, 5) NazB40710H20

11. K10 mn 0,1 M pacTBOpa BewecTBa gob6aBnsatoT 1 kannto 1% ataHonbHOro pacteBopa deHondTanenHa.
B pacTBopax Kakux BellecTB Npu 3TOM NPOU3ONAET NOSIBIIEHNE OKPacKu?
1) Na,COs; 2) NaH,POy; 3) NasPOy; 4) NH,4CI; 5) NaCl.

12. K pn3nko-xumMmnyeckum metoanam KonmvyectBeHHoro aHanu3sa JIPC otHocAaTcs:
1) pedpakTomeTpus

2) KOMMNNEKCOHOMETPUS

3) cnekTpochoTOMETPUA

4) xpomaTtorpadcus

13. PaspeneHue BellecTB NpU UCNOJNIb30BaHUU METOAA ra3o-XXKUAKOCTHOW XxpomaTorpacdpmm npomcxoguT 3a
CYeT pa3HOW CKOPOCTU ABWMXKEHMUA BELLECTB B KONMOHKe. YTo ABnseTcsA noasuxHoMn ¢a3on npu aTom?
1) TBepabIi HOCKTEND

2) OpraHunyeckuii pacTBOpUTESb
3) Boga

4) XXungkne dasbl

5) Ma3-HocuTenb



14. BennunHy «BbICOTa, 3KBUBANIeHTHAA TeopeTU4YECKOMN Tapenke» o603HavaloT B (popMynax Kak:
1)N 2)H
3)Rs 4) a

15. OCHOBHOEe ypaBHeHUe AN KUHETUYECKOW Teopumn xpomarorpadpuu:
1) H=A+B+CU

2) H=AU+B+C/U

3) H=A+BU+C/U

4) H=A+B/U+CU

16. [leTeKkTOpbI B ra3oBon XpomaTtorpadum nogpasgenstorcsa Ha:

1) aNEeKTPOXUMMYECKNE N XNMNYECKME

2) yHuBepcanbHble U CeNneKTUBHbIe

3) c ucnonb3oBaHWeEM rasa-HocuTens u 6e3 Ncnonb3oBaHWs rasa-HoCUTENs
4) npocTble U CNOXHble

17. CneKkTpanbHbIA aHanus - 3To

1) onpegeneHne arperatHoOro COCTOSIHWSA BELLECTBA MO ero CnekTpy

2) meToq4 onpeAeneHnsi XMMM4YECKOro coctaBa BellecTBa No ero CnekTpy
3) aHanm3 cBowcTBa NPU3Mbl UM AUPaKLUMOHHON peLLEeTKN

4) meTog onpeeneHns Buga n3nyyeHus no Tuny cnekrpa

18. insa BbIGOpa aHaNUTU4EeCKOWN AJNMHbI BOJIHbI NPU (DOTOMETPUYECKMX U3MEPEHUSAX NpeaBapUTesibHO
CTPOSAIT KPUBYIO CBETOMNOITIOWEHUsA, KOTopas npeacTaBnsieT coboun:
1) Mpadmk 3aBMCMMOCTM ONTUYECKOMW NIIOTHOCTU pacTBOpa OT AJNMHbI BOJIHbI Nagalowero ceeTa

2) Npaduk 3aBUCMMOCTM ONTUYECKOM NITOTHOCTU pacTBOpa OT KOHLIEHTPALMM OKpaLLEHHOrO pacTeopa.
3) N'paduk 3aBMCMMOCTN MHTEHCUBHOCTWN CBETOBOMO NOTOKA OT TOMLLMHbI NMOrMOoLaloLLero cros.

4) I'pachmk 3aBMCMMOCTU ONTUYECKOW MAOTHOCTM PacTBOpa OT TOMLUHbI MOrMOLLALLIEro Crosi.

5) Mpadhunk 3aBUCUMOCTM ONTUYECKOM NNIOTHOCTMN pacTBOpa OT KOHLEHTpaLUun pacteopa.

19. Bbibepute npaBUibHOe COOTHOLLUEHUE

1) A=lg (Io/1)
2) T =1yl

3) e= - Ig (Iy/1)
4) A= e-lo/l

20. Ans KOnn4yecTBEHHOr O onpepneneHusa rmapokcuga Kanuma Bbl6paH MeTOo4 NnoTeHUUnomMmeTpudeckoro
TUTPOBaAHUA. TO‘-IKy JKBMBarieHTHOCTU B 3TOM MeToAe onpeaensaroT No pe3KoMy U3aMeHeHUHo:

1) HanpsbkeHusa

2) OndbdpysHoro Toka

3) NHTeHcuBHOCTM chriyopecueHuunn
4) dneKTpoABUXYLUEN CUNbI

5) Cunbl Toka

21. MoTeHUMomMeTpUUYeCKUn meToa onpeaeneHus pH kak Hanbonee yHMBepcasrbHbIA 3aHECEH B
FocypapcTBeHHyo papmakonero. Kakon U3 aneKTpoaoB UCMONb3YHOT KaK 3NeKTPo  CpaBHEHUA?

1) CTeknsHHbIN

2) XVIHTMApPOHHbIN

3) MeaHbIn

4) BogopogHbin

5) HacbIWweHHbIN KarioMenbHbIN

Kntoun k Tecty

OlNnK-1.2
Bonpocsbl 1 2 3 4 5 6 7 8
OTBeThHI 2 1 3 4 1 1,2,5 2,4 4
Bonpochbl 9 10 11 12 13 14 15 16




OTBeThI 3 2,3,5 1,3 3,4 5 2 4 2

Bonpocbl 17 18 19 20 21

OTBeThI 2 1 1 4 5

2) 3agaHusa OTKpbLITOro TMna

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

1. Ha kakue meTtoabl noapasgenseTca rpaBuMeTpun?
OTBeT: MeETOAbI OCaXAEHUSA U OTFOHKM

2. Kakumn cBomncTBamun gonxHa obnagartb ocaxaaemas dopma?
OTBeT: 06NagaTb Manon pacTBOPMMOCTbLIO, NErko pUnbTPOBaTLCA U NMOMHOCTLIO NEpPeEXoauTb B
rpaBMMeTpUYECcKyto oopmy.

3. Yto Takoe coneBom 3achdekT B rpaBuMeTpUn?
OTBeT: yBENUYEHNe pacTBOPUMOCTM OCafKa 3a CHET YBENUYEHMS NOHHOW CUMbl pacTBopa

4. lainTe NOHATUE CKayKa TUTPOBaHUA.
OTBeT: peskoe n3MeHeHue pH pacTBopa OT COCTOAHMSA, KOoraa pacTBop HegoTutposaH Ha 0,1 % ot obbema
TUTpaHTa B TOYKE SKBMBANEHTHOCTU, 0 COCTOSIHMS, KOrAa pacTBOpP NEPETUTPOBAH HA TY XKE BEMUYMHY.

5. Yto TaKkoe ctaHaapTusauma pacteopa?
OTBeT: YCTaHOBMNEHNE ero TO4YHOW KOHLEHTpaumm

6. Mepeuncnute TpeboBaHus, NnpeabABNsAEMbIe K KUCITOTHO-OCHOBHbIM MHAUKaTOpaM.

OTBeT: NHONKATOP AOIMKEH ObITb YYBCTBUTENEH K MUHUMAarbHOMY KONUYeCTBY 400aBNseMbIX CUMbHBLIX KUCNOT uUnu
LLIenoYen; paBHOBECUE MeXAY Pa3fIYyHO OKPALLEHHbLIMU NOHN3MPOBAHHOW N HEMOHN3MPOBaHHOW hopMamm
nHAMKaTopa AOMKHO YCTaHaBMBaTbCH BLICTPO; UHTEPBAN Nepexofa OKpacku MHAUKaTopa He AOMKeH BbITb
6onbLnm.

7. B yem pasznuuume rasoxugkoctHom (IMKX) n rasoagcopoumorHHon (F'AX) xpomatorpacpumn?
OTBeT: B TAX copbeHT — TBepapbin, a B KX — xngkui

8. [ina KkonuyecTBEHHOro onpeaeneHns aTaHona oObin Mcnonb3oBaH MeToA ra3oBow xpomaTorpaduu.
Kakown napameTp npu 3TOM uamepsoT?
OTBeT: BbicoTa v nnowagb xpomatorpagmryeckoro nuka

9. YkaxuTe, B KAKOM BapuaHTe XpomaTorpadum MoxHO NOony4nTb BCe€ KOMMOHEHTbI B YACTOM Buae?
OTBeT: NPOABUTENLHOW (3MNIOEHTHON)

10. YyBcTBMTENbLHOCTb (hOTOMETPUUYECKOWN peakumumn onpeaenseTca BeIMYMHON MONSAPHOro
ko3 durumeHTa cBeTONOrnoweHus. YkasaTb pakTopbl, OT KOTOPbIX OH 3aBUCUT.
OtBeT: OT npupoapl BellecTsa

11. Kak Ha3biBaeTCs CNEKTP, COCTOALMNA U3 OTAENbHbIX PE3KO OYePUYEHHbIX UBETHbIX JIMHUA, OTAEJNEeHHbIX
ApYr OoT Aapyra LWWAPOKMMU TeMHbIMU NPOMEXyTKam?
OTBeT: NMHen4yaTbiM

12. B kakoM gmnanasoHe naetT nornoweHne ceeta B poTOMEeTPUYECKOM aHanumse?
OTBeT: B Banmown obnacTtu cnekrpa

13. Ykaxute (pu3anko-xMmMmm4yeckmm mMetoq aHanmsa, OCHOBaHHbIN HA U3MEPEHUUN U3MEHSAIOLLIENCSA B
pe3yrnbTaTte XMMUYE€CKOWN peakLumu 3NeKTPONpPoOBOAUMOCTU UccreayeMbiX pacTBOPOB.
OtBeT: KoHoykTOMETPUSA

14. YKaxute MeToQ, OCHOBAHHbIN Ha U3MEpPEeHUN KONMYeCTBa INIeKTPMYEeCTBa, N3PacxofO0BaHHOIoO Ha
3NeKTponu3 onpeaeneHHOro KonMYyecTsa BelecTsa.
OTBeT: KynoHomeTpus



15. B yem otnnume NPAMbIX N KOCBEHHbIX 3JIEKTPOXUMUNYECKUX MeToa40B aHanusa?
OTtBeT: B npAMbIX ME€TOA4aX UCNONb3yeTCA 3aBUCUMOCTb aHalIMTU4Y4ECKOro curHarna ot KOHUeHTpauum

3) PacueTHble 3agayu
Kputepuu oueHMBaHuA:

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

1) B 500 cm’® pacTBopa coaepxutcs 10,8214 r Na,CO, (x4). Ha TuTpoBaHume 25,00 cm® aToro pacTtBopa
n3pacxogoBaHo 22,60 cm® pactBopa HCIl. Onpeaenurte MONAAPHYI KOHLEHTpauuo n Tutp pacrteopa HCI.
PewweHue:

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

1) Onpegensewm, kakas macca Na,CO3; cogepxutcs B 1000 om® pacTtBopa:

B 500 cm® copepxutcs 10,8214 r Na,COs

8 1000 cm® cogepxutca 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

52,99
3) Bbluncnsiem monekynsipHyto kKoHueHTpaumio pactsopa HCI:
C(HCI) = C(1/2 Na,C0O,)-V(Na,CO,)
V (HCI)

r=21,6428 r.

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

0,4084 - 25
22,60
4) Beuncnsiem Tutp pacteopa HCI:

T(HCD = C(HCIl)(;OI\g (HCI)

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

T(HCI) = W r/em® = 0,01647 r/em®.

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

2) PaccunTtaTb KOHLUEHTpauuio Mg2+ (Mrl,qM3) M MONSAPHbIN KO3PPULIMEHT cBeTOoNnOrnoLweHus (&) no
crnefyloWMUM AaHHbIM crnekTpooToMeTPMUYECKOro onpeaeneHna: TonwmuHa ceeTonornowatouwiero cnos | =
3 cm; onTuyeckas nnoTHocTb (D) ctaHAapTHOro U uccnepyemoro pacresopa pasHbi 0,41 n 0,60
COOTBETCTBEHHO; KOHLlEeHTpauua ctaHaapTHoro pacteopa C=5,00 Mrl,qM3.

PelweHune:

1) PaccumMtaem MONSIPHYHO KOHLIEHTpaLMIO CTaHAapTHOrO pacTeopa:

.~ CWM 2 5,00-10"° r/nm®
M (Mgz )_ ( g ) -
M (Mg) 24,31 r/™MoIIb

=21-10"* mons/am*>

2) Mo 3akoHy byrepa-JlambepTta-bepa Haxoaum BENUUYMHY MONSPHOIO KO3dhpmLmeHTa CBETOMOITOLWEHNS €:

D
&E=——
C-l
0,41
&= 2 3
21-107" mome/mM” -3 cMm

=651 gm*-cmt-monb™.

3) C y4yeTomMm OMTUYECKOM MIIOTHOCTMN nccnenyemoro pactesopa HaxogmMm ero MosiApHyr0 KOHUEeHTpauunio:



" D
CM(M92 ):
&1

0,60
1

3 = =31-10"* monb/am®.
651 aM° -cM ™ -MOJIB -3 ¢CM

CM (Mg 2+) =

4) Paccuntaem KoHLeHTpaLmio Mg (mr/am®):
C(Mg*)=C,,(Mg*")-M(Mg)

C(Mg?*)=31-10"* mons/mm* - 24,31 r/momb = 7,54 mr/om®
OtBeT: C(Mg®*)=7,54 mr/am>; €=651 am°>-cm™-monb ™.
OnucaHne TeXHOMOrMM NPoBeaeHUs

KoHTponbHo-u3MepuTenbHble MaTepuanbl TECTMPOBaHUS BKMOYalOT B cebs TeopeTuyeckue
BOMPOCbl W 3a4ayn, MO3BONSOWME OUEHUTb YPOBEHb MONYYEHHbIX 3HAaHUWA U CTeneHb
chOpPMUPOBAHHOCTU YMEHWMA.

TexHonorns npoeegeHnda TeCtupoBaHUA BKIKOYaET B cebs:

1. Boigava kaxgomy CTyAEHTY 3agaHun TecTta, Bkovaowmx 10 BONpocoB U ogHy 3agavy, N YACTbIX
NUCTOB OTBETOB.

2. duKkcnpoBaHMe BpeMeHU Havyarna v goBeaeHne 4o CTyAeHTOB BpEMEHN OKOHYaHUSA TECTUPOBAHUS.

3. OTBeThLI 06y4aOLWMXCa Ha BOMPOCHI B MMCbMEHHOM BMAE C 3anoSIHEHWEM JNTMCTOB OTBETOB.

4. COop BONPOCOB 1 NNCTOB OTBETOB.

5. lNpoBepka NMCTOB OTBETOB.

Bo Bpemsi TecTupoBaHusi obyyatolmMMcs 3anpeLlaeTcs pasroBapuBaTtbh, XOAWUTb MO ayaAuToOpUw,
nonb3oBaTbCs COTOBbIMU TeriecpoHaMu, LunaprankamMu, KOHcnektamu, ydebHukamu 1 gpyron yveGHo-
meToandeckon nutepaTypoil. CTyAeHTbl, HapylIMBLUME MepeyvucrieHHble TpebGoBaHus, yaoanswTcs C
TECTMPOBaAHUS.

TpeboBaHUA K BbINOMHEHWNIO 3a4aHMIA (MNK LWIKanbl U KPUTEPUM OLIEHMBAHUSA)

,uﬂﬂ OLeHnBaHUA pe3ynibTaToB TECTUPOBAHUA UCMOJIb3YETCA LKana: «3a4TeHO», «HEe 3a4TEeHOY.

OueHka KpuTtepuu oueHokK
3aymeHo 70 % u 6ornee npasusibHbIX OMEEeMmMo8
He 3aymeHo MeHee 70% nipasuribHbIX 0meemos

20.2 NMpomexyToyHasa aTrectauus

MpomexyTouyHast aTTecTauusi no AUCUMIIIMHE OCYLLECTBIISIETCA C MOMOLLbI  CeayoLmX
OLIEHOYHbIX CPE/ICTB: BOMPOCHI K 3a4€eTy, BOMPOCHI K 9K3aMeHY.

MpomexxyToyHas aTTecTauus no AMCUMnInHe B 3 CEMeCTpe OCYLLECTBIAETCS C NOMOLLIbIO
crneayloLmxX OLEeHOYHbIX CpeacTB:

CobecedosaHue rno bunemam K 3ayemy

lNMepeyeHb BONPOCOB K 3a4eTy:
1. MNpegMeT 1 3agayn aHanUTUYecKkon xummnn. Bugbl n o6bekTbl aHanmaa
2. OTanbl ICTOPUYECKOIo Pa3BUTUS N 3HAYEHNE aHaNUTUYECKOM XUMUN NS pelleHns npobnem dapmaumu.
dPapmaueBTUYECKMI aHanms.
3. MeToabl aHaNUTUYECKON XMMUKU U X Knaccudukaums.
4. TOYHOCTb, YYBCTBUTENBHOCTbL, 3KCMPECCHOCTb U N36MpaTenbHOCTb aHaNUTMYECKOrO ONpeaeneHmns.
5. Obwasa cxema aHanMTU4EeCKOro onpeaeneHus.



6. CuctemaTunyeckue, criydamHble U rpyoble OLMOKM XMMUYECKOro aHann3a. CTaTUCTUYECKME XapakTePUCTUKM
cny4ariHbIx olwnbok. PacyeT pesynbTaToB aHanmaa.

7. XMnyeckoe paBHOBECUKE U 3aKOH AeNcTBUSA Macc. PakTophbl, BNMSOLWME HA XMMUYECKOE paBHOBECHE:
TemnepaTypa, MOHHas cuna pacTBopa, KOMMrnekcoobpasoBaHue, OKUCTIUTENbHO-BOCCTAHOBUTENbHbIE peaKLmu,
obpaszoBaHme ManopacTBOPUMbIX COEANHEHNIA.

8.Cnocobbl BblpaxXeHust KOHLIEHTpaL M pacTBOpoB. VIoHHasa cuna pacTtBopoB. KOHKypupyloLLmMe peakumu,

KO3 ULMEHT NOOOYHONM peakumu.

9.TepmognHamMmyeckas, KOHLLEHTPALMOHHAs N YCNOBHAs KOHCTaHTbI paBHOBECUS], UX B3aUMOCBSA3b.

10. Knaccndukaumsa MeTogoB Kav4eCTBEHHOIo aHanmaa. AHanuMTUYecKMe peakunm U peareHTbl, UCNornb3yemMble B
KayeCcTBEHHOM aHanu3e (cneuunduryeckue, CenekTnBHbIE, rPYMMnoBLIE).

11. Vicnonb3oBaHWe KayeCTBEHHOro aHanusa B (papmauun. KayecTBeHHbIV aHann3 KaTMOHOB M @aHUOHOB.
AHanuTnyeckas knaccudukaumsa kKaTMoHoB no rpynnam. KucnoTHo-oCHOBHas Kraccudukauns KaTMOHOB Mo
rpynnam. AHanmMTU4ecKne peakuum KaTMOHOB Pa3NNYHbIX aHaNUTUYECKUX rpynm.

12. Ka4yeCTBEHHbIV aHann3 aHNMOHOB. AHanUTMYeckas Knaccugukaums aHMOHOB No rpynnam (No cnocobHOCTM K
obpa3oBaHM0 ManopacTBOPUMbIX COEANHEHWI, MO OKUCNNTENBHO-BOCCTAHOBUTENbHBIM CBOMCTBAM).
AHanuTUYecKkMe peakunum aHMOHOB Pa3NIUYHbIX aHANUTUYECKMX rpynn.

13. AHann3 cmecen KaTUOHOB N aHWOHOB.
14, FeTeporeHHoe paBHOBECHKE. KoHcTaHTa reTeporeHHoro paBHoBecus.

15. Ycnosus obpasoBaHnsa 1 pacTBOpEeHUs 0cagkoB: 3deKTbl OQHOMMEHHOIO MOHA, NOHHOW CUNbI,
KOHKYPUPYIOLLMX XMMUYECKUX peakumin. BnusaHme pH Ha nonHoTy ocaxaeHus.

16. MexaHn3m obpasoBaHus KpUCTanNInMYeckux n amopdHbIX 0CagkoB. BnnsHne pasnuyHbix hakTopos Ha
CTPYKTYPY U ANCNEPCHOCTbL OcajkKa.

17. Ocaxpgaemas v rpaBumeTpuyeckas popma n TpeboBaHNsA K HUM B aHanu3e. PacyeTbl rpaBUMeTPUYECKnNX
onpeaeneHun.

18. MNpoTonutnyeckas Teopust KNCNOT N OCHOBaHWN.

19. AsTtonpoTonua BoApl. MloHHoe nponssegeHne BoAbl. KOHCTaHTbl KUCAOTHOCTM M OCHOBHOCTM.

20. PacyeT pH B pacTtBopax curbHbIX U criabbix MPOTONMTOB, aMdONUTOB, BydEepPHbLIX PacTBOpPax.

21. KpumBble KUCMOTHO-OCHOBHOIO TUTPOBaHUA. PacyeT, NoCTpoeHre 1 aHanu3 TUNNYHbIX KPMBbIX TUTPOBaHWSA
CUINbHOM 1 cnabon KNCNOThbI LWENOYbLIO.

22. N'oHHO-XpOMOOpHasa Teopun MHANKATOPOB. MHANKATOPHbIE OLNGBKN.

23. XapaKkTepucTukn TUTpuMeTpudeckoro aHanmsa. CtaHgapTHble pacTBopbl. TOYKa 9KBUBaNEHTHOCTU U KOHEYHas
TOYKa TUTpoBaHWA. PacueTbl TUTPOBaHUS.

24. PaBHOBecWe B pacTBOpax KOMMIEKCHbIX coeAMHEHNN. DaKTopbl, BIUAIOLNE HA YCTONYMBOCTL KOMMSIEKCHbIX
COeAMHEHW: Npupoaa noHa MeTanna v nuradaa, 3apag, MoOHHbIN pagnyc, cpeaa.

25. XenatomeTpuyeckoe TUTPOBaHMe. TUNEHANAMUHTETPAYKCYCHas KUCIOTa N ee KOMMIEKCbl C MeTannamu.
KpvBble TUTPOBaHUSA, UX pacyeT 1 NocTpoeHne. BnusaHue pasnnyHbix (hakTopoB Ha BENUYMHY CKayka Ha KpUBOK
TUTPOBaHMWA (YCTONYMBOCTb KOMMIIEKCOHATOB, KOHLIEHTPaLMa MOHOB MeTarnna 1 KoMnfekcoHa, pH pacteopa).
26. lHankaTopbl koMnriekcoHomeTpun. MeTannoxpomHble MHAMKaTOPbI.

27. OkcpegmeTpusi. PaBHOBECHbIN OKUCUTENBHO-BOCCTAHOBUTENbHBIN MOTEHLMAN U KOHCTaHTa paBHOBECUS
peakuuun. PacyeT anekTpogHoro noTeHumnana nonypeakumm.

28. KpuBble TutpoBaHus okcpeameTpun. Cnocobbl onpegeneHms TO4KM 9KBUBANEHTHOCTY.

29. MeToabl okcpegMeTpun: nepMaHraHaToMeTpus, AMXpoMaToOMeTpus, MogomeTpus, GpomaTomeTpus.
KayecTBEHHbIN XMMUYECKNA aHanus.

OnuncaHne TexHonormm nposegeHnsa

lMpomexyToyHas aTTecTauusi NPoBOAUTCA B COOTBETCTBMM C [MONOXEHMEM O NMPOMEXYTOYHON
aTTecTaumm obyyarLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.

KOHTpONbHO-M3MepUTENbHbIE MaTepuanbl MNPOMEXYTOYHOW aTTecTauum BKNOYalT B cebs
TEOPETUYECKNE BOMPOCHI, MO3BOMSAOLME OLEHUTb YPOBEHb MOSIYYEHHBIX 3HAHUA W CTEneHb
ChopMUPOBAHHOCTN YMEHWIA.

TexHonorns npoBeAeHUst 3a4eTa BKMOYaeT B cebs:

1. Boigaya 61neToB K 3a4eTy U YNCTbIX JIMCTOB OTBETOB.

2. duKcupoBaHVe BpeMeHn Havana v AoBeaeHne 40 CTYAEHTOB BpeMEHM OKOHYaHUS 3adeTa.

3. OTBeThl 06y4YaoLWmxca Ha BuneTbl K 3a4eTy B NMCbMEHHOM BuAE C 3anofiIHEHNEM NICTOB OTBETOB.
(Mpwn HeOBXOANUMOCTUN B HUX KPOME TEKCa NPUBOASATCS PUCYHKU, CXeMbI, Tabnuupl, AnarpamMmmel).

4. Cbop 6uneToB K 3a4eTy 1 NIUCTOB OTBETOB.

5. MNpoBepka NMCTOB OTBETOB.



Bo Bpewmsi 3ayeta obyvalolmmcs 3anpellaeTcs pasroBapuBaTtb, XOAWUTb MO  ayaAUTOpUW,
Nnonb3oBaTbCH COTOBbIMU TeriedpoHamu, LinaprankaMu, KOHCneKkTamu, ydebGHukamu 1 apyron yyebHo-
meToaudeckon nutepaTypoil. CTyAeHTbl, HapylIMBLUME MepeyvucrieHHble TpebGoBaHus, yaanswTcs ¢
3ayeTa.

MpomexyToyHas aTTectaums No gucumunimHe B 4 ceMecTpe OCYLLECTBISIETCS C MOMOLLbIO
creayoLwmx OLEHOYHbIX CPEACTB:

CobecedosaHue no aKk3ameHaUuUoHHbIM burnemam

MepeyeHb BONPOCOB K 3K3aMeHY:

MpegmeT v 3agayn aHanNUTUYECKON XMMUKU. JTarbl ICTOPUYECKOrO pasBUTKS.

MeToabl aHaNUTUYECKON XMMUU U UX Kraccuukaums.

OG6Llas cxeMa aHanMTUYECKOro onpeaeneHuns.

AKTUBHOCTb, KO3((PULMEHT aKTUBHOCTU, MOHHas cuna pacTeopa.

TepmoguHamuyeckas, KOHUEHTpaLUOHHas U YCNOBHas KOHCTaHTbl paBHOBECUS, NX B3aUMOCBA3b.

XapakrepucTvka MeTofa TUTpUmeTpudeckoro aHannsa. CtaHgapTHbIE pacTBOPSI.

Buapl TuTpoBaHus.

3akoH 3KkBMBanNeHToB. PacyeTbl B TUTPUMETPUM.

Teopun KUCNOT 1 0cHOBaHWU. [poTonuTUYeckKas TeopUs KUCNOT U OCHOBaHWN.

10 AsTonpoTtonus Boapbl. VIoHHOEe nponsBegeHne Boabl.

11.KoHCTaHTbl KNCFTOTHOCTU U OCHOBHOCTM.

12.Pac4eT pH B pacTBopax CusbHbIX NPOTOSNNTOB.

13.PacueT pH B pacTtBopax cnabbix NpOTONMTOB.

14.Pac4eT pH B pacTtBopax conemn.

15.bydepHbie pactBopbl. PacuyeT pH B 6ydepHbIx pacTBopax.

16.K1MCnoTHO-OCHOBHbIE NHANKATOPbI.

17.VoHHO-XxpomodopHas Teopust MHAMKaATOPOB.

18.NHankaTOpHbIE OLWMOBKN B MPOTONUTOMETPUM.

19.KpuBas TMTPOBaHUSA CUMBbHOW KMCNOTbl CUMbHBIM OCHOBAHUEM.

20.KpuBas TutpoBaHus cnabow KMcnoTbl CUNbHLIM OCHOBAHWEM.

21.PaBHoBecue B pacTBOpax KOMMNEKCHbIX COEANHEHNI.

22.XenatomeTpuyeckoe TUTPOBaHNE.

23.5[0TA 1 ee KOMNMeKCbl C MeTannamu.

24.Paboune pacTBopbl U MHAMKATOPbI B KOMMNIIEKCOHOMETPUYECKOM TUTPOBaHUMN.

25.PaBHOBECHbLIN  OKUCINTENBbHO-BOCCTAHOBUTENbHBLIN MOTEHLMAaNn W KOHCTaHTa paBHOBECUS peakuuu.
YpaBHeHune HepHcTa.

26.PacyeT anekTpogHOro noTeHumana nonypeakuuu.

27.Buabl OKUCNUTENBHO-BOCCTAHOBUTENBHOIO TUTPOBaHUS.

28.KpuBasi okucnmTenbHO-BOCCTaHOBUTENBHOMO TUTPOBAHWS.

29.Cnocobbl onpegeneHnst TOYKM 9KBMBANEHTHOCTU B OKUCTIUTENbHO-BOCCTAHOBUTENBHOM TUTPOBaHUN.

30.MpaBumeTpus. Xapakrepuctuka metoga.

31.TloHATME KOHCTaHTbl PacTBOPUMOCTN.

32.CB43b Mexay KOHCTaHTOW pacTBOPUMOCTU U PACTBOPUMOCTbIO.

33.®akTopbl, BvsLWwue Ha npouecc obpazoBaHMs ocagka.

34.3arps3HeHne ocaKoB.

35.3Tanbl rpaBUMETPUN.

36.0caxgaemas n rpaBumeTpudeckme opmsbl.

37.paBMMeTpUYECKNiA haKTop.

38.dakTophbl, BNUAKOLLME HA NOMHOTY OCaXOeHUS.

39.YcnoBus o6pa3oBaHMs KpUCTaNIMYeCKNX 1 aMoppHbIX OCaaKoB.

40.Knaccudmkaums omsmKko-XMMUYeCKUX MeTo40B aHanmsa.

41.Knaccudmkaunsi cnektpanbHbIX MeTo40B. ONEKTPOMarHUTHbIN CREKTP.

42.0cHoBHOW 3aKkoH cBeTonornoweHus. OrpaHnYyeHns n ycrioBust ero NpUMEHUMOCTH.

43.T1pu4mHbI OTKIOHEHUS OT 3akoHa byrepa-JlambepTa-bepa.

44 . dotomeTpus. MNMpeumyLlecTBa n HegocTaTku MeToaa.

45.XapaKkTepucTnkn ceeTonormnoweHns B ooTomMeTpun.

46.0nTManbHble YCrNOBUS AN NPOBEAEHUS KONUYECTBEHHOIO (POTOMETPMYECKOro aHanm3a (BblOop AnvHbI
BOMHbI 1 KOHLIEHTpaLuun).

47 . ApOVTVBHOCTL ONTUYECKOW NroTHOCTU. CxeMa npubopa Anst UaMepeHust CBETOMOTTOLLEHNS.

48.Tpuembl KONMYECTBEHHOIO POTOMETPUYECKOTrO aHanm3aa.

49.KonnyecTtBeHHbIN (hOTOMETPUYECKNA aHaNM3 CMeCU CBETOMOIMOLaloLWNX BELLeCTB.

50.MeToa anddepeHumanbHOM oTomMeTpun.

51.MeTo 3MUCCUOHHOW (DOTOMETPUN NNAMEHN.

52.Mnams n ero xapakTepuCcTUKK.

CoNOOA~ALWNE



53.MeTog rpagyuMpoBOYHOrO rpaduka npu MNJIaMEeHHO-3MUCCUOHHOM aHanunse. CamMouoHu3aumss u
camorornoLeHue.

54.AToMHO-abcopbLmMoHHas cnekTpocKonus.

55.VICTOMHMKN  U3NYyYeHUs, aToMmM3aTopbl, MOHOXPOMAaTopbl W OEeTeKTopbl B aTOMHO-abcopbUUOHHOM
CreKkTpocKkonuu.

56.Knaccudmkanma anekTpoxmmMmyecknx MeTogoB aHanmaa.

57.Mpamas noHomeTpuda. Metoabl rpagympoBoYHOro rpaduka n obaBok.

58.MMoTeHunomeTpuryeckoe TUTpoBaHme. Cnocobbl HAXOXOEHUS TOUKM IKBUBANEHTHOCTU.

59.Knaccudukaumsa snekTpogos B NOTEHLMOMETPUMN.

60.CTeKNsIHHbIV 3NEKTPOA.

61.XnopuacepebpsiHbIn anekTpoa.

62.3aKoHbl aneKkTponmaa.

63.KynoHomeTpusa npu NOCTOSTHHOM NOTEHUMane 1 NOCTOAHHOW cune Toka.

64.TeopeTnyeckme 0CHOBbI XpomMaTtorpadmyeckoro meToaa.

65.YpaBHeHue J1sHrmiopa.

66.MoHsTMe 0 TeopeTudeckon Tapenke. APPEKTUBHOCTb KOMOHKM.

67.KnHeTun4deckasa Teopus xpomatorpacuu.

68.Knaccudumkaumsa xpomaTtorpadumyecknx MeTogoB aHanmaa.

69.0OCHOBHbIE XapakTePUCTUKN XpomaTorpadpuyeckoro nuka.

70.lMa3oBas xpomatorpadusi: agcopbeHTbl, TEXHUKA, Ka4eCTBEHHOE U KONIMYECTBEHHOE ONpeaeneHue.

71.a30-XMAKOCTHasA XxpomaTtorpadus.

72.MloHoOOMeHHasn xpomMaTorpadusi. IOHOOOMEHHMKN N NX CBONCTBA.

73.0OKCTpaKkyms.

74.KucnoTHO-0CHOBHas Knaccudukaumst KaTMOHOB MO rpynnam.

75.AHanuTuyeckme peakumm KaTMOHOB PasNUYHbIX aHaNUTUYECKMX rpynn.

76.AHanuTuyeckas knaccmdukaumsi aHNOHOB NO rpynnam.

77.AHanuTu4eckme peakumm aHMOHOB PasfMYHbIX aHaNUTUYECKUX rpynmn.

OnuncaHne TexHonormm nposeneHnda

TexHonorus npoBegeHnA 3Kk3aMeHa BKIo4aeT B cebs:

1. Boigaya 6unetoB K 9K3aMeHy W YUCTbIX NUCTOB OTBETOB. (Bunetbl K 9K3ameHy BbigaloTcs
obyyarommes MHanBMAYyansHo).

. PuKcnpoBaHue BpemMeHM Havana v JoBefeHne 4O CTYAEeHTOB BPpEMEHM OKOHYaHWS dKk3aMeHa.

. OtBeTbl obyvarLwmxcs Ha GuneTbl K 3K3aMeHy B MUCbMEHHOM BWAE C 3amnofiIHEHWEM NUCTOB
oTtBeToB. ([Mpn HeobXoAMMOCTM B HUX KpOME TeKca NPUBOOATCH PUCYHKW, CXeMbl, Tabnuupbl,
AanarpamMmmbl).

4. C60op 61NeToB K 3K3aMeHy 1 NINCTOB OTBETOB.

5. MNpoBepka NUCTOB OTBETOB U BbICTaBNEHUE OLEHOK.

w N

Bo BpeMA 3K3aMeHa 06y‘-la|'0IJ.l,I/1MCFI 3anpeuwjaeTtcda pasroBapuBatb, XOOUTb NO ayaAUTOPUMN,
NnoJib30BaTbCA COTOBbIMU TeJ'IerOHaMVI, Lnaprankamn, KOHCNeKkTamMu, y‘-leGHI/IKaMVI n ,D,pyFOI‘fl yqe6Ho-
MeTOoaMYeCcKom nMTepaTypon, a TakKe BHOCUTb MOMETKA B 3K3aMEHaUMWOHHble OwuneTbl. CTy,D,eHTbI,
HapyLinsLline nepevncineHHble Tpe6OBaHMﬂ, yaananTCcAa C 3K3aMeHa.

TpeboBaHuS K BbINOMHEHWUIO 3aA4aHWUN, LLKarbl U KPUTEPUM OLIEHNBAHUS
MNpwv oueHuBaHUK pe3ynbTaToB 0OyYeHUs Ha 9K3aMeHe UCMONb3YITCA CreayloLme nokasaTenu:
1) 3HaHue y4ebHOro matepmana ANCUNNINHGI;
2) yMeHvie NpUMEHHATb TeopeTUYECKME 3HaHUS AN PeLLeHns NPaKTUYeCcKnX 3agay;

3) BnageHne TeopeTM4eckMM OCHOBaMU AMCLMMITMHBI, CMOCOBHOCTb UIMIOCTPUPOBATL OTBET
npumMmepamu, haktamn, AaHHbIMU HAay4YHbIX MCCNEeLOBaHUN.

[ns oueHnBaHWA pe3ynbTaToB 00yYEHUs] HA 3K3aMeHe UCNonb3yeTcs 4-6annbHas WKana: «OTINYHOY,
«XOPOLLIOY», KYAOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

lMoka3aTenun oOCTUKEHUS 3a0aHHOI0 YPOBHA OCBOEHUNA KOMNETEHUNN!



KpuTepum oueHnBaHns KOMMNETEHLNNA YpoBeHb LLikana oueHok
chopmMmMpoBaHHOCTHU
KOMMEeTEeHUnn

lMonHoe coomeemcmeue omeema obyyarouie2ocsi lMosbiweHHbI OmnuyHo
8bICOKOMY YPOBHIO OCE0EHUSI HEO6X00UMOU KOMIemeHyuU. | yposeHsb
lMpodemoHcmpuposaHo 3HaHuUe y4ebHo20 Mamepuarna
OuCyUNIUHbI, YMEeHUE MPUMEHSIMb meopemuyecKue
3HaHus Ons peweHus npakmu4yeckux 3aday, enadeHue
meopemuyecKuMu ocHogamu QUCUUMUHbI, CrIOCOBHOCMb
unocmpuposame omeem rnpumepamu, ghakmamu,
OaHHbIMU Hay4HbIX uccriedosaHul.

JocmamouHoe coomeemcmeue omeema oby4yarouje2ocs ba3zoenblli yposeHb Xopouwo
6a3080MY ypOBHIO OCBOEHUST HE06X00UMOU KoMemeHyuu.
Obyuyarowuticss daem npasusibHbie omeemsbl Ha
0oroIHUMesibHbIe 80MPOChI, HO HE00CMamOoYHO
OeMOoHCmpuUpyem yMeHuUe NpuMeHsimb meopemuyecKue
3HaHus 01151 peweHUs npakmuyeckux 3aday.
Y0oenemeopumernbHoe coomeemcmeue omeema lMopoeosebili yposeHb | Ydosnemeopu-
obyyarowe20cs ypoBHHK 0CBOEHUST He0bXx00uMoU mesnbHO
komnemeHyuu. Oby4darowutics 0aem HernosHbie 0meems|
Ha doronHumersbHble 80rpPOCkl, 0eMOHCMpuUpyem
YacmuyHble 3HaHuUs1 y4ebHo20 Mamepuara OuUCYUNIUHbI,
unu He ymeem fpuMeHsims meopemuyveckue 3HaHus 01t
peweHus1 npakmu4eckux 3adady.
HeydosnemeopumernbHoe coomeemcmeue omeema - Heydosnemsopu-
o06yyarowe20cs ypoBHHK 0CBOEHUS He0bxo0uMoU mersnbHO
komnemeHuyuu. Obyyarouutics deMoHcmpupyem
0mMpbIBOYHbIE, (hpacMeHmapHble 3HaHus, 0oryckaem
epybble npuHyunuaabHble OWUBKU Mpu U3SIoXeHUU
yuyebHo20 Mamepuasia OUCYUNIUHLI, KOMOpbIe He
ycmpaHeHsb! rocsie 00noHUMEebHbIX HagoosUUX
801POCO8, YMO cOOM8emcmeyem He 0C80EHUIO
KomnemeHuyud.

3adaHus paszdena « TecmupogaHue» PeKOMeHAYMCS K UCMOb308aHUK0 Npu npogsedeHuu
OuasHocmuyeckux pabom ¢ Uesnibio OUEeHKU 0CMamoYHbIX 3HaHUl 1o pe3ysibmamam 0C80eHUs1 OaHHOU
oucyunuHsblI.



