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YTBEPXOAKO

3aBeqyoLwmin kapegpon
aHanumuyeckol Xumuu
HauMeHoeaHue Kaqbeapb/, omeeqafotueﬁ 3a peanusayuro OUCL{UHJ'IUHbI

&
Enuceesa T.B.

rnoonucsk, pacwugposka nodrnucu

PABOYASA MPOMPAMMA YYEBHOU OUCLUUMITUHDBI
51.0.11 AHanuTn4yeckass XMmmMmus
Koo u HaumeHosaHue aUCL{UI'IHUHb/ 8 coomeemcmeuu c y'-Ie6HbIM rnriaHom

1. Koo 1 HamumeHOBaHMe HanpaBneHusa NoAroToBKu/cneynanbHOCTU:

04.05.01 dyHaameHTanbLHasa U NpUKNagHaa XxmumMumsa

2. NMpodunb noarotoBku/cneymnanmsaumna: PyHagameHTanbHas XumMus B
npodcdeccruoHanb,HOM o6pa3oBaHuUU

3. KBanudumkauma BbiNnyCKHUKA: cneuvanuct

4. ®opma oby4yeHuUs: OyYHas

5. Kachenpa, oTBevarwan 3a peanusauuio gucumnnumibl: 73 kacdeapa aHannTM4eCKon
XUMUMU

6. CoctaBuTenu nporpammbl: EnnceeBa TatbaiHa BUKTOpOBHA, K.X.H., JOLEHT; 316108
AnekcaHap HukonaeBuY, A.X.H.,npocdeccop

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PexomeHaoBaHa: HMC xumuyeckoro dpakynbtera, npotokosn Ne 5 ot 17.06.2021
(HaumeHogaHue pekomeHOyuwel cmpykmypbl, dama, HOMep rpPOMOoKoa,

OmMemKuU O rnPOOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YueOHbIN roa: 2023-2024 CemecTp(bl): 5,6




9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:

- [oslyd4eHuUe 3HaHuli meopemu4yeckux 0CHO8 MemoQo8 aHanu3a U yMeHUl npuMeHsimab
UX Ha rpakmuke;

- npuobpemeHue HaBbIKO8 MPUMEHEHUSI aHanumu4yecko2o obopydosaHus U
Mamemamu4eckol obpabomku pe3yrbmamos XUMU4YeCcKo20 aHau3a;

- MOHUMaHue MemoQ0osio2UU aHasumu4yeckol Xumuu, ymMeHue eblibpamb rnodxoosawuu
Memod aHarnu3a u pa3pabomame ad0eKkeamHyo MemoOuKy.

3adayu y4ebHoU OuCyUMNUHbI:

- U3YYeHUe OCHO8 XUMUYECKUX U (bU3UKO-XUMUYECKUX Memo0Oo8 aHasnusa,
3aKOHOMepHocmell XUMUYECKUX peakuyul u u3UYecKux sierneHul, nexauwux 8 OCHOo8e
aHanumu4yecKkux ornpedesneHuu;

- 0byyeHUe MmexHUKe aHanumu4yecKkoz20 J3KcriepumeHma, crocobam npu2omoeeHus
pacmeopos, rnpo8edeHUK OCHOBHbLIX aHaIumMu4ecKux onepayudi;

- O3HaKoMJIeHuUe ¢ rnpuHyunamu u nodxodamu K ebibopy memodoes aHasnu3sa, paspabomke
CXeMbl aHaumu4eckKo20 rpouecca npu onpedesieHuu cocmaea u cmpyKmypbl KOHKPEMHbIX
obbeKkmos;

- pusuUMUEe HaBbIKO8 UCI0/1b308aHUsI aHanumu4eckux npubopos, peakmusos u
Xumuyeckoul nocyO0bl Mpu Ucrnoib308aHUU Memoooe pa3desieHus, KOHUEeHMpPUPO8aHUs U
ornpeodesieHuUsi KOMIMOHEHMOS.

10. MecTo y4yeb6HOM AncuUNuHbI B cTpyKType OOI:
Gnok 61.0. ObsisamernibHasi 4Hacme.

Ansa ycnewHoro oby4yeHns oCHOBaM aHanMTUYEeCKONn XMMWUWU CTYOEHT OOIKeH: nmeTb 6asoBble
3HaHna  (pyHOameHTanbHbIX pasgenoB  duankn(b1.0.08), Heopranudeckon(b1.0.09) wu
dusmyeckon xummn (61.0.10), Bnagetb MatemaTtumyeckum annapatom(b1.0.06, 51.0.18) u
ocHoBamun WHdopmatnkn(b1.0.07) B obbeme, HeobxoguMMOM [nsi OCBOEHUA OCHOBHbIX
MEeToLO0B aHanusa. 3HaHWs, NOMyYeHHble B XOA4e M3YYeHUs AUCLMNIMHBLI, BOCTpeboBaHbl npu
N3yyeHum nocnenyoLwmx KypcoB 61.0.12 (OpraHuyeckas XMMus), 61.0.14
(BbicokomonekynspHble coeguHenus), 51.0.13 (KonnougHasa xumus), B1.0.15 (Xumudeckas
TexHonorus), 561.0.21 (Pusmnyeckne metoabl nccnegosanus), 61.B.07 (AMP n xpomaTto-macc-
CMEeKTpOMEeTpMYECKMe  MeToabl  UccregoBaHmss B opraHumydeckon  xumun),  B1.B.09
(MHCcTpyMeHTanbHble MeToabl aHanusa), b1.B.[0B.04.01(PapmaueBTnyeckas n meguumHckas
xumus), B1.B.[0B.05.01 (AHanUTUYEeCKNn KOHTPOSib KadecTBa, CTaHOapTM3aumsa BELLECTB U
matepuanos), b1.B.[1B.05.02 (CuHTeTMYeCKME KOMMO3ULMOHHbIE MaTepuarnbl B XMMUYECKOM
aHanuse), ®T[.B.02 (MeToabl aHanu3a B kpummHanuctuke), ®T0.B.03 (BneKkTpoHHbIE CNeKTpbI
nHOuBMAOyanbHbIX BewecTB). B pesynbTaTte OCBOEHUS Kypca «AHanuTuU4eckass XuUMUs»
CTYOEHTbl [JOSKHbl OBIlaleTb OCHOBHbLIMU MOHATUSIMU aHANUTUYECKOW XUMUKW, 3HAHUSMU
TEOPEeTUYECKMX OCHOB BaXKHEMLUMX XUMUYECKUX U (PU3MKO-XMMUYECKUX MEeTOOOB aHanusa,
nogxogamu K paspaboTke CXeMbl aHanMTMYecKoro npouecca, K Bblbopy MeToaa aHanuaa,
npasunamMn n Haeblkamun paboTbl C aHaNUTUYECKUM 060pyaOBaHNEM U XMMUYECKON NOCYO0MN.

11. NMnaHupyeMmble pe3ynbTaTbli O0y4YeHUs MO AUcCUMNNUHe/MOAyNto (3HaAHUSA, YMEeHUA,
HaBblKN), COOTHECEHHbIe C NNIaHUpPyeMbiMU pe3yfibTaTaMuM OCBOeHUS o6pa3oBaTerbHOM
nporpamMmmbl (KOMNeTeHUMSAMU) U UHAUKATOPaMN UX [OCTUKEHUS:

Ko HasBaHwne Koa(bl) Nugmkatop(bl) lMnaHupyemble pesynbTatbl 00y4eHusi
KOMMNETEHLMN

Or1K- | CnocobeH OlK-1.1 | CnctemaTtmnampyeT n | 3HaTb: TEOPETUYECKME OCHOBbI BaXKHEMLLMX

1 aHanu3MpoeaTb, aHanuaupyet METOA0B XMMUYECKOTO U (OU3UKO-XUMMUYECKOTO
WHTEpnpeTnpoBaTb pesynbTaThbl aHanusa
1 obobOLLaTb XUMUYECKNX
pesynbTaThbl 3KCMEPUMEHTOB, YMeTb: MPOBECTU aHanu3 W cucTeMaTm3aumio
9KCNepUMeHTanbH HabnogeHun, Nony4YeHHbIX 3KCNepvMeHTaNbHbIX PesynbTaTos,




bIX N pacyeTHO- N3MEPEHUI, a TaKke | MPOBECTU nx o6paboTky MeTogamu
TEOPETUYECKNX pesynbTaThl MaTemaTn4eckomn CTaTUCTUKN, CpaBHUTb
paboT XMMMYeckon pacyeToB CBOWCTB pesynbTaTtbl C HOpMaTtMBaMuM U CTaHZapTamu B
HarnpaBreHHOCTH BELLECTB U cny4ae HeobXxo4MMOCTH
MaTepuanos
Bnapetsb: HaBbIKaMK NCMNorb30BaHMsA
NOSMy4YeHHbIX 3HaHUM B 0ONacTM aHanMTUYEeCKON
XUMUN NS pelleHns npodeccuoHarnbHbIX 3agad
XUMUKA B NPOV3BOLACTBEHHON AEATENBHOCTU
OTl1IK- | CnocobeH OlK-1.2 | MNMpepnaraet 3HaTb: TeopeTnyeckne OCHOBbI aHanUTUYECKON
1 aHanuampoBarTb, WHTepnpeTauuto Xumun, dyHoamMmeHTanbHble MOHATUSE U 3aKOHbI
WHTEepnpeTnpoBaThb pe3ynbTaToB aHanUTMYEeCKoON XUMUN
n obobLatb COOCTBEHHbIX
pesynbTaThbl 3KCMEPUMEHTOB U | YMETb: MNpPOBOAUTbL Heobxoaumble pac4yeTbl
3KCnepuMeHTarnbH pacyeTHo- aHanuTMYeckUx CUCTeM fAnsi  COBCTBEHHbIX
bIX W pacyeTHo- TEOPETUYECKUX 3KCMNEepUMEHTOB, rPamMoTHO npuMeHss
TEOPETUYECKNX paboT C | byHOameHTanbHble XMMUYECKNE MOHATUS;
paboT XMMMYeckon MCMNosnb30BaHNEM
HarnpaBreHHOCTH TEOPETUYECKUNX Bnagetb: 06WMMK nogxogamMum K MHTepnpeTauum
OCHOB pe3ynbTaTtoB  XMMUYECKMX JKCMEPUMEHTOB B
TPAOUUMOHHBIX W | MPaKTUKe YCTaHOBMNEHMSI COCTaBa WU CTPYKTypbl
HOBbIX pas3nenoB | XUMUYEeCKnxX Coe,D,I/IHeHI/IIZ
XM
Or1K- | CnocobeH OrlK-1.3 | ®opmynupyet 3HaTb: COBPEMEHHble HanpaBneHuss pasBUTUS
1 aHanumsanpoBartb, 3aK4yeHund M | aHanuTu4eckomn XUMUN, nepcnekTuBbI
MHTEpPNpeTnpoBaTb BbIBOObl no | NpakTn4yeckoro npuUMeHeHnaA NONy4YeHHbIX
n 0bobuwaTb pesynbTatam pesynbLTaToB
pe3ynbTaThbl aHanusa
3KCNepUMeHTarnbH nuTepaTypHbIX YMeTb:  cuctematusvMpoBaTtb  MHGOpMaumio,
bIX W pacyeTHo- OaHHbIX, MONMyYeHHYD U3  JaHHbIX  NuTepaTypbl  U”
TEOPETUYECKNX COBCTBEHHbIX COBCTBEHHbLIX  3KCMEPUMMEHTamNbHbIX  paboT,
paboT XMMM4ecKon 3KCNEepUMEHTanbHbl | Aenatb MNPOMEXYTOYHbIE W 3aKMuUTENbHbIE
HanpaBrneHHOCTH X M pacyeTHO- | BbIBOAbI O NOMYYEHHbIX pe3ynbTaTtax
TEopPEeTUYECKNX
paboT xumuyeckonm | Bnagetb: aHanuUTUYECKMM U CUHTETMYECKUM
HanpaBrneHHOCTH nogxogamu npu opMySIMPOBKE 3aKMYEHUA U
BbIBOAOB MO  pe3ynbTaTOM  NPOBEAEHHbIX
AHaNMTUYECKNX KCMEPUMEHTOB
Or1K- | CnocobeH Orl1K-2.1 | PabotaeTt ¢ 3HaTb: npaBuna obpalleHnss ¢ XUMUYECKUMM
2 NpoBOAUTb XUMUYECKUMMU BELLECTBaMM, XMMMUYECKOW MOCyaomn, npubopamm
XUMUYECKUI BellecTBamMu ¢ ONS aHaNUTUYECKUX M3MEPEHUI, HOPMbI TEXHUKM
3KCMEPUMEHT C cobntogeHnem Hopm | 6esonacHoCTu
NCMNoNb30BaHNEM TEXHUKU
COBPEMEHHOrO B6e3onacHocTu YMmeThb: npoBOANTL SKCMepUMeHTarnbHble
obopyaoBaHus, nuccnefoBaHUss € XMMUYECKMMUW  peakTvBaMMu,
cobntogas HopMmbl cobntogas COOTBETCTBYIOLLME HOPMbI
TEXHUKN BGe3onacHocTy; NPUMEHATb cpeacTea
6esonacHocTn NoXKapoTyLUEeHNsI
Brnagetb: HaBblkamy npoBedeHust otbopa npob,
M3BMEYEHUs), pas3feneHns, KOHLEHTPUPOBaHMS,
MacKMpOBaHUs W OMpeAerneHns BeLlecTB B
aHanuMTU4eCcKom XumMmu
Ol1K- | CnocobeH OlK-2.2 | VcnonbayeT 3HaTb: OCHOBHblE MpUHUMNBI BblbOpa MeToga
2 npoBoOAUTb CyLLEeCTBYOLLME U aHanm3a W KOHKPETHOM  MeToauku  Ans
XUMUYECKUI paspabaTtbiBaeT onpedeneHHoro obbekTa, MpaBuna TEXHUKU
3KCMEPUMEHT C HOBblEe METOANKU GesonacHocTM  paboTbl B aHaNMTUYECKOW
NCMonNb3oBaHNEM nony4yeHus n nabopaTopuu, TEXHUKY BbINONTHEHUSI
COBPEMEHHOrO Xapaktepusauum aHanuMTUYeCKNX onepauui
obopyaoBaHus, BELLECTB U

cobntogas HopMbl
TEXHUKU
©e3onacHocTH

MaTepuanos Ans
peLleHnsa 3agad
npodeccuoHanbHom

YMeThb: rPAMOTHO NMONb30BaTbCA OTOBbIMU
MeToanKamu, npaBuUIibHO npoBOAUTb
CTaHOapTHbIE aHalnTu4eckne onepaunnm  npu




AeaTenbHOCTU peLueHun 3agad npodeccuoHanbHom
AesaTenbHOCTU
Bnagetb: meTogonoruen BbINOSIHEHUS
aHanmTn4ecKkoro 9KCMEepUMeHTa, BKItOYast
paboty ¢  Tpebyembim  obGopydoBaHMEM,
XUMMYECKOW NOCYA0N N peakTMBamu
OTl1IK- | CnocobeH OrK-2.3 | MNMposoaut 3HaTb: OCHOBBI TEXHUKM XUMUYECKOTro
2 npoBOAUTb uccnenoBaHus 9KCMEepPUMEHTA, Ba)KHEMLLNX onepaumn
XUMNYECKNIA CBOWCTB BELLECTB M | XMMUYECKOTO U (PU3MKO-XMMUYECKOTO aHanmaa,
9KCMEPUMEHT C maTepuanoB c
NCMONb30BaHNEM NCMONb30BaHMEM YMeTb: nnaHupoBaTb M NPOBOAUTL Tpebyembil
COBPEMEHHOrO COBPEMEHHOr0 XUMUYECKUI KCNEPUMEHT, ncnonbays
obopyaoBaHus, Hay4Horo TEOpeTMYECKy0 MOArOTOBKY MO aHanuTUYEeCKOM
cobnogas HopMbl obopynoBaHus XUMUK
TEXHUWKN
6e3onacHocTu BnapgeTtb: HaBblkaMy BbINOSIHEHMST CTaHOAPTHbLIX
aHanMTUYeCcKnx onepaumn, HaBbIkaMK
NPUMEHEHNS1 METOAMK XUMWUYECKOro aHanusa
ONS  UCCNefoBaHWs  pasnuuyHbIX  PU3UKO-
XUMWUYECKNX MPOLECCOB C  UCMOMNb30BaHMEM
OCHOBHbIX METOOB aHanuMTUYECKOM XMMUW Kak
KIMacCu4eCKmX, Tak U 3KCNepUMEHTamNbHbIX
OlK- | CnocobeH OlK-3.1 | MNMpumeHseT 3HaTb: TeopeTnyeckne OCHOBbI aHanUTUYECKOM
3 NPUMEHSATb TeopeTnyeckme M| XMMuUn  ONsg  rpamMoTHOrO  pelleHus  3agad
pacyeTHo- NonyaMnupuUYeckne | XUMMYECKOW HarnpaBfeHHOCTU MpU  U3yYeHUM
TeopeTuyeckme mMoaenu npu | NPOLIECCOB C y4aCTUEM XMMMUYECKMX BELLECTB
mMeToabl Ans peLueHun 3agad
N3y4yeHns1 CBONCTB XMMUYECKOW YMeThb: NPUMEHATb noslyYyeHHble
BELLECTB U HanpaBneHHOCTU dyHOaMeHTarnbHble 3HaHWMSA MO aHanUTUYEeCKOW
NpOLEeCCOoB C NX XUMUM  MPU U3YYEHUU CBOWCTB BELLECTB W
yyacTtuem, NPOLIECCOB C UX y4acTueM.
ncnonb3ys
COBpEMEHHOE Bnagetb: HaBblkaMuM MNpUMEHEHVs Moaenen
nporpaMmmHoe aHanuTMYeCcKUX CUCTeM  Mpu  MpoBedeHun
obecneyeHne n pacyeTtoB pH, pacnpegenenHuss KOHLUEHTpauumn
6a3bl 4aHHbIX KOMMOHEHTOB, KOHCTaHT paBHOBECUNA,
npodeccrMoHanbHO pacTBOPMMOCTM U OPYTNX BENUYMH.
ro HasHayeHus
Or1K- | CnocobeH Orl1K-3.2 | UcnonbayeT 3HaTb: BO3MOXHOCTU NPUMEHEHUST CTaHAAPTHbIX
3 NPUMEHATb CcTaHgapTHoe KOMMbIOTEPHBIX ~ Nporpamm  Ans  pacyeToB
pac4yeTHo- nporpamMmmHoe aHanuTMYeCcKUX cucTem
TeopeTuyeckune obecneyeHne un
MeToabl Ans cneunanusmMpoBaHH | YMeTb:  pewaTtb  aHanutMdeckue  3agaqdu,
N3y4yeHnsi CBONCTB ble ©asbl AaHHbIX NpoOBOANTb MaTemMaTn4ecKyto obpaboTky
BELLECTB U npv pelieHnn 3agay | pesynbTaToB aHanusa, NPUMEHATb
MpOLECCOB C NX NpodeccMoHanbHOW | cneumanmanpoBaHHble  6a3bl  OaHHbIX MO
yyacTtuem, OeaTenbHOCTU aHanNUTUYECKON XUMUN
ncnonb3ays
COBpPEMEHHOE Bnagetb: HaBbIKaMK NCMNONb30BaHWsA
nporpaMmmHoe COBPEMEHHOW BbIMUCITUTENBHOW TEXHWKW AN
obecneyeHne un PELLEHNST aHanUTUYECKNX 3a4ady, MOCTPOEHMUS
6a3bl 4aHHbIX aHanNUTMYeCcKUX Mogenen
npodeccuoHarnbHO
ro HasHayeHus
Or1K- | CnocobeH Orl1K-6.1 | MNpeacTtaensiet 3HaTb: npaBuna npeactaBneHns n obpaboTkm
6 npeacTaBnsiTb pesynbTatbl paboTbl | pe3ynbTaToB  aHanMTUYECKOro 3KCrMepuMeHTa
pesynbTaThbl B BUAe oTyeTa no aona  odopmneHus  nabopaTtopHbix  pabor,
npodeccuoHarnbHo CTaHOapTHOM KypcoBbIx, BKP n gpyrux ot4eToB B fanbHenLLen
N 0esaTenbHOCTU B dopMe Ha pycCKOM | NPOM3BOLACTBEHHOWN AEATENBHOCTH
YCTHOW " A3blke
NMMCbMEHHOM YMeTb: npeacTaBnATb pesynbTaThbl
dopwme B 3KCNEepMEHTaNnbHON aHanuMTu4eckon paboTbl B

COOTBETCTBUU C

Bnae KprOBOIZ pa6OTbI Ha PYCCKOM A3blke




HOpMaMu n

npasunamu, Bnapetb: HaBblkaMu COCTaBMEHMSI OTYETOB MO
NPUHATLEIMU B pesynbTataM aHanuTU4YecKoro WUccrnenoBaHus C
npodpeccrmoHanbHo y4eTOM CTaHAapTHbIX TpeboBaHU
M coobLiecTBe
OrK- | CnocobeH OlK-6.2 | MNMpepcraensaet 3HaTb: npaBuna paboTbl C nuTepaTypor Mo
6 npeacTaBnsiTh NHdopmaLuo aHanUTMYEeCKOM XUMWUW, OCHOBHbLIE WCTOYHMKU
pesynbTaThbl XUMUYECKOro nony4eHnss aHanuTu4eckon nHdopmaumm
npodeccrmoHanbHo conepxaHus c
" 0esTenbHOCTU B yyeTom TpeboBaHui | YMeTb: odopmnate no FOCTy nutepaTypHble
YCTHOW 1 Oumbnmorpadmyecko | CChINIKM Ha PYCCKOM W aHITNIMCKOM $i3blke Mpu
NMCbMEHHOM N KynbTypbl BbINOSTHEHUN KypCoBOW paboTbl no
dopme B aHanuMTu4yeckom XmMmm U B AanbHenwen
COOTBETCTBUU C npodeccrmoHanbHom AeaTenbHOCTU
HOpMamu U
npasunamu, Bnapetb: HaBblkamu paboTbl C METOANYECKOM
NPUHATLIMX B nutepaTtypon B 0bnactv aHanmMTU4YeCcKom XUmMuw,
npoceccrmoHanbHo HaBblkaMW  MpPeACTaBreHnst  aHanMTUYeCcKoM
M coobLiecTBe nHdopMaLum.
OlK- | CnocobeH Orl1K-6.3 | loToBMT 3HaTb: OCHOBHblE MWCTOYHWKM aHanuTUYEeCKOMn
6 npeacTaBnsiTh npeseHTauuo no XUMUYECKOW  MHOPMAaLMMU Ha  PYCCKOM WU
pesynbTaTbl Teme paboTbl n aHIMIMNCKOM $i3blKax, B TOM 4YuCre CrpaBOYHOMN,
npocpeccrmoHanbHo npeacTaBnsieT ee Ha | ANst  MUCNOMb30BaHWs B NpodeccuoHanbHON
M 0eaTenbHOCTY B PYCCKOM M [esaATenbHOCTU NpU MOATOTOBKE BbICTYMMEHUA U
YCTHOM U aHIMUACKOM A3blKaxX | Npe3eHTauuin no Teme paboThbl
NUCbMEHHOMN
opme B YmeTb: NPUMEHATL nonyyeHHble
COOTBETCTBUU C byHOaMeHTanbHble 3HaHWS MO aHaNUTUYECKON
HOpMamu 1 XUMWUW MPU NOATOTOBKE Npe3eHTauuin Ha pyCCKoOM
npasunamu, N aHIMUMACKOM A3blKaX, MPaBUITbHO NOMNb30BaTbCS
NPUHATLIMU B aHanuMTU4ecKon TEPMMUHOSOTNEN
npodeccuoHanbHo
M coobLllecTBe
Brnagetb: HaBblkaMu rpaMoOTHOr0 0OPMIIEHNS U
NpeacTaBneHns AaHHbIX, npegHasHa4YeHHbIX
AN BKIOYEHMS B NPEe3eHTaLmio
Or1K- | CnocobeH Orl1K-6.4 | MNpegcTtasnset 3HaTb: OCHOBHblE MOHATUS W TEPMUHONOIMIO
6 npeacrasnaTb pesynbTatbl paboTbl | aHanuTU4eckon  xumuu, npasuna  IUPAC
pesynbTarhbl B BMAE Hay4yHON (MexgyHapogHoro Coto3a TeopeTnyeckon W
npodeccuoHanbHo nyonukaumm NPUKNagHoM XmuMmm) ansa obo3HaYeHns BENMUYMH
N 0eaTenbHOCTM B (Tesunchbl goknaga, M napameTpoB, MPUMEHSEMbIX B aHaNMTUYECKON
YCTHOM U cTaTbs, 0630p) Ha Xumum;
NUCbLMEHHOM PYyCCKOM U
dopme B aHIMUNCKOM SA3blke YMeTb: rpaMOTHO NPeAcTaBrsaTb aHaNUTUYECKYHo
COOTBETCTBMU C WHOpMaUMIO  MpM  MOATOTOBKE  HAYYHbIX
HOpMamu 1 nyGnvkaumn, ncnonb3oBaTtb NpaBUMbHYHO
npasunamu, TEPMUHOMOIMI0,  OTHOCALWLYOCA K obnactu
NPUHATBIMMX B aHanNUTUYECKON XUMUN
npodeccuoHarnbHO

M coobLlecTBe

Bnagetb: HaBblkaMu OMMCaHWUSI UCCregyeMbIX
CUCTEM C WCMONb30BaHWEM (yHOaMEHTanbHbIX
MOHATUA W 3aKOHOB aHaNMUTUYECKON XUMWUW,

HaBblkaMW  NPEACTaBEeHUsT  rpagyupOBOYHbIX
rpadukoB, pacrnpenenuTenbHbiX — auarpamm,
JaHHbIX MaTeMaTU4YEeCKon 0bpaboTkm
pesynbTaToB.

12. O6bemM AMCUMNIIUHBLI B 3a4eTHbIX eAuMHMLax/yac. (s coomsemcmesuu ¢ y4e6HbIM IaHoOM) —
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/540 .

dopma NnpoMeXYTOHYHOM aTTecTauum (savem/sksamer) _3adeT (5, 6 ceM.) / ak3ameH (5,6 cem.)




13. TpyAoeMKOCTb No BMAaM y4e6Hou paboThbl

TpyaoemMKoCTb
Bcero TpyooeMkocTb
Bua yyebHol pabothbl
Mo cemecTtpam
Ne cemecTpa 5 Ne cemecTpa 6
AyanTopHble 3aHATUSA 360 180 180
nekummn 126 72 54
K 18 - 18
B TOM Yncne:
nabopatopHble 216 108 108
CamocTosaTenbHas pabota 108 36 72
B TOM Yncne Kypcoas pabota X
dopma NpoMeXyTOYHOM aTTecTauum 72 36 36
OK3ameHbl, 3a4eTbl — 72 yaca
WToro: 540 252 288

13.1. CopepxxaHme pasgenoB AUCUUNIIUHDbI

n/n HanmeHoBaHve pa3gena
OVCLMNIIHBI

CopepxaHue pasgena AucumnivHbl

1. Nekuun

1.1 BBeneHvne B aHanMTU4eckyto
XUMUIO

AHanutnyeckasa xumus Kak Hayka. lNpegmeT v 3agadn
aHanNUTMYEeCKON XUMUN. ATanbl UICTOPUYECKOTO PasBUTUS.
CTpyKTypa COBPEMEHHOMN aHaNUTU4YECKOn Xnmun. Bugpl
aHanusa. MeTogonornyeckne acnekTbl aHanUTUYECKON XUMUMK.
Knaccudumkauma MetogoB aHanntTuyeckon xummmn. TpeboBaHust
kK meTogam. Llenn aHanutuyeckoro onpegenennsi. 3HayeHue u
0611acTi NpMMEHEHMS XMMNYEeCKoro aHanumsa.

1.2 CTtagum aHannTuU4eckoro
npouecca n MmeTponormyeckue
BOMPOCHI aHaNUTUYECKON
XUMUK

Ctagumn aHanutnyeckoro npouecca. OT6op npobbl. MNogroToeka
npobbl kK aHanuay. MeToabl pa3noXeHus B aHanMTU4YEeCKon
Xumumn. PasgeneHve, KOHLEHTPUPOBaHME, MackMpoBaHue.
N3amepeHre aHanuTu4eckoro curHana.

MeTponornyeckne OCHOBbI aHanuTuieckon xumun. [loHATHe
npegena o6Hapy>XeHust n YyBCTBUTENBHOCTU. CuUcTeMaTuyeckme
W cnyyYawHble owwunbkn. YcTpaHeHue rpybbiXx MPOMaxos.
MaTtemaTnyeckas obpaboTka pe3ynbLTaToB aHanuaa.

1.3 Xnmuyeckoe paBHoBecue B
cMcTemMe ocagoK-pacTBop.
paBnmeTpuyeckne mMetoapl
aHanuaa.

O6Lwas xapakTepucTuka peakumii B pacTBope. XMMnyeckoe
paBHOBECUE 1 3aKOH AENCTBYOLWUX Macc. PakTopsl, BnMsoLwme
Ha paBHOBeCKE: TemnepaTypa, MOHHas cuna, KOHKypupytoLme
XUMUYECKNE peakuun. AHanmMTnyeckas n paBHoBecHas
KOHLIEHTpauus. YpaBHeHne matepuanbHoro 6anaHca. Ycnosue
ANEeKTpoHENTPanbHOCTU. KOHCTaHTbI paBHOBECUA.
Knaccudumkauns pasHosecuin. ['eTeporeHHoe paBHOBECHE.
PaBHoBecue B cucteme ocagok-pacteop. KoHcTaHTa
npon3BefeHnsi pacTBOPUMOCTU. [1oHATNE pacTBOPUMOCTMW.
Ycnosne 00pa3oBaHMs U pacTBOpPeHUst ocagkoB. PakTopbl,
BNUSIIOLLME HA PaCTBOPMMOCTb ManopacTBOPUMOro
anekTponuTa. 'paBumeTpusi. MeToabl ocaXaeHUs 1 OTFOHKW.
PacueT pe3ynbTaTtoB rpaBMMETPUYECKMX ONpeaEneHN.
paBumeTpuyeckmin paktop. TpeboBaHUsA k ocaguTernto.
Ocaxgaemas n rpaBumMeTpuyeckas oopma, TpeboBaHUsS K HAM.
AMOpPMHBIE U KPUCTaNMMYECKME OCaaKM, YCNOBUS UX
nony4eHus. NoHATME OTHOCMTENBHOIO NEPECHILLEHMS.
OKCNepMEHTaNbHbIV KOHTPOJIb pa3Mepa 4YacTuL, 0CaJKOB.




MexaHn3m obpasoBaHusi ocagkoB. [pryMHbI 3arpsi3HEHUS
ocagkoB. Tunbl coocaxaeHus: agcopbuums, nsomopcguam,
OKKITH3US, MHKM03USA. [OMOreHHOe ocaxkaeHune, Unn MeTog,
BO3HMKatOLLMX peareHToB. CTapeHue ocagkoB. MNpombiBaHWe
ocaakoB. Tepmuyeckasi obpaboTka ocagkoB. Kputudeckun
aHanu3 rpaBUMETPUYECKOrO METoAa U MpaKTU4eckoe
NPYMeHeHVe rpaBUMETPUYECKOTO MeToAa.

1.4

OCHOBHbIE TUMbI peaKkLui,
ncnonb3yemble B
TUTPUMETPUMN.
TuUTpUMeTprYeckme MeToabl
aHanusa.

TutpumeTpryeckme MeToabl aHanmaa. MNMoHATUSA TUTPOBaHMS U
TUTpaHTa. MNepBUYHbIE M BTOPUYHbIE CTaHZ4apTbl. Cnocobbl
NpUroToBneHus, TpeboBaHUS K BeLLeCTBaM, UCMONb3yeMbIM B
KayecTBe NepBUYHbLIX CTaHO4ApPTOB. TpeboBaHUS K peakumsiM B
TMTpUMeTpun. Knaccndumkaums TUTPUMETPUYECKNX METOLOB:
KMCNOTHO-OCHOBHOE TUTPOBaHWNE, OKUCIUTENbHO-
BOCCTaHOBMWTENbHOE TUTPOBaHME, KOMMNIIEKCUMETPUS,
ocaguTenbHoe TUTpoBaHue. Mpuembl TUTPOBaHUS: NPsSIMOE,
obpaTtHoe, kocBeHHoe. MeToaMKN NMNETUPOBAHNS U OTAENbHbIX
HaBecok. CrnocoObl BbIpaXXeHWsi KOHLEHTpauu B TUTPUMETPUMN:
MOISIpHast KOHLEHTPaLWsS 3KBMBANEHTOB, TUTP, TUTP NO
onpegensiemomy BellecTBy. [oHATUSI 3KBMBaNeHTa 1 dpaktopa
3KBMBANEHTHOCTW. 3aKoH 3KBMBaneHToB. PacyeTbl B
TUTPUMETPUYECKOM aHanuse.

CyLLEeCTBYIOLLME TEOPUUN KUCIOT U OCHOBaHMIA.
MpoTonutuyeckas Teopust bpeHcteaa-foypun. Knucnotel,
OCHOBaHus1, amcponutbl. ABTONpoToNm3 BoAabl. COOTHOLLEHME
mexny KOHCTaHTOW KUCIOTHOCTU U KOHCTAHTOM OCHOBHOCTU
conpshKeHHow npoTonuTuyeckon napbl. Knaccudumkaums
pacTBopuTEnen No JOHOPHO-aKLEeNTOPHON CnocOBHOCTM Mo
OTHOLLUEHMIO K NPOTOHY. MokasaTenb KMCNOTHOCTU Cpeabl.
PacueT pH B pactBopax npotonuTtoB. CunbHble 1 criabble
KMCNOTbI 1 OCHOBaHUA. PaBHOBeCKS B pacTBopax
MHOIOOCHOBHbLIX kMcnoT. PacyeT pH B pacteope
MHOFOOCHOBHOW KUCIOTbI.

PacueT pH B pactBopax amconutoB. bydepHbie pacTBopbl.
BydepHas emkocTb. PacyeTt pH B 6ydepHbIX pacTBopax.
PacueT pH B pactBopax ruaponmsyoLmxcs conen.

MeTopn KMCNnoTHO-OCHOBHOMO TUTPOBAHMWS, UMK
npotonuToMeTpusi. Teopun MHOUKaTOPOB B NPOTONMTOMETPUN.
MHTepBan nepexoaa okpacku nHaukatopa. Kpuebie KMCIOTHO-
OCHOBHOTO TUTPOBaHMSA. TUTPOBaHME CUMbHbIX U cnabbix
NpOTONUTOB.

MuamkaTopHble owmnbku B NPOTONMTOMETPUN: BOAOPOLHAS,
rMOpoKCcunbHasi, KUCIoTHasa 1 OCHOBHas. ['padomyecknii n
aHanNUTMYEeCKUN CNoCcoObl BbIABNEHNS OLLMOKN.

KomMmnnekchbl B aHanMTuyeckon xummn. PaBHoBeCUS B pacTBopax
KOMMMNEKCHbIX coeanHeHn. KoHCcTaHTa yCTOMUYMBOCTMW.
KomnnekcoHomeTpusa. CBONCTBA U TUMbl KOMIMITEKCOHOB.
OTuneHgmMamMuHTETPayKCyCHas KucrnoTa u ee guHaTpueBas
conb. CTaHgapTbl B KOMNEKCOHOMETPUU. puembl TUTPOBaHUS
B KOMMiekcoHomeTpun. KprBasi KOMMIEeKCOHOMETPUYECKOTO
TUTpoBaHus. IHOMKaTopbl B KOMMIEKCOHOMETPUMN.
NupmkaTopHble owmnbku. MNpumMeHeHne KOMMNIIEKCOHOMETPUN.
Onpepaenexne obwen xecTkocTn Boabl. Onpegenenne NOHOB
MeTannoB Npy¥ COBMECTHOM NPUCYTCTBUM.

PaBHOBeCUS B OKUCIUTENBbHO-BOCCTAHOBUTESNbHbBIX CUCTEMAX.
OKUCNMTENBHO-BOCCTAHOBUTESbHbIV NOTEHUMAN. Y paBHEHWE
HepHcTta. HanpaBneHue okncnutenbHO-BOCCTaHOBUTENBbHbIX
peakuui. KoHCTaHTa paBHOBECUSA OKUCITUTENbHO-
BOCCTaHOBMUTENbHOM peakumn. OKUCANTENbHO-
BOCCTaHOBMWTENbHOE TUTPOBaHWe. iHamkaTopbl:
crneuundryeckme 1 OKUCNUTENbHO-BOCCTaHOBUTENBHbIE. KpuBas
OKVCINUTENTbHO-BOCCTAHOBUTENBHOIO TUTPOBAHWS.
MNepmaHraHatomeTpus. JuxpomatomeTpusi. MlogomeTpus.
[MoHaTMe 06 ocaguTenbHOM TUTPOBaHWMW. ApreHToMeTpus.




MepkypomeTpusi. Kpuble TUTpoBaHUs. Cnocobbl 06HapYKeHUs
KOHEYHOMN TOYKM TUTPOBAHMUS.
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TepM nyeckme metToabl
aHanmsa

TepmorpaBumeTpus. OuddbepeHumnanbHbIn TepMuyecKkni
aHanu3. [OuddepeHumnansHas CkaHUpyloLWas KanopumeTpus.
TepmomeTpudeckoe TuTpoBaHue. NMoHATHE O KaTapoMmeTpum u
unaTtomMeTpuun.

1.6

MeToabl MackMpoBaHus,
pasgeneHus u
KOHLIEHTpMpOBaHUA

Knaccudpumkauma metonoB pasgeneHusa. Metoabl pasgeneHusi
reTeporeHHbIX U FOMOreHHbIX cmecel. MeTtoabl pasgeneHus,
OCHOBaHHble Ha obpasoBaHuM HoBoW hasbl. MeToabl
pasgeneHus, OCHOBaHHble Ha pacnpeferieHun KOMMOHEHTOB
Mexay AByms cdaszamu. Metoabl pasgeneHunsi, OCHOBaHHbIE Ha
WHOYLMPOBAHHOM MeXxda3HOM nepeHoce U3 ofHon basbl B
Opyrylo  4yepes pasgenswoowyto  ux  TpeTblo.  MeTtoabl
BHYTpUcpasHoro pasgenenus. NoHsaTne o rmMbpraHbIX MeTogax.

1.7

Xpomatorpaduyeckme meToabl
aHanusa

BeeneHue B xpomartorpaduto. Victopusi xpomatorpadmyeckoro
MeToda aHanusa. Knaccudumkaums  xpomatorpadmyeckux
MeTodoB. TeopeTuyeckue OCHOBbI — XpomaTtorpadmnyeckoro
aHanusa. AHanuTuU4eckuii curHan B xpomartorpacun. MNMoHaTue

TeopeTu4ecko  Tapenku U BbICOTbl,  9KBMBaNeHTHOW
TeopeTudeckon Tapenke. YpasHeHve BaH [eemtepa w
onTUMU3auUmMs  xpomartorpaduyeckoro mnpowecca. ["a3oBas

xpomartorpadus, Onok-cxema yCTaHOBKM, Bblbop rasa-
HocuTens, copbeHTa, geTekTopa. HacagoyHble U KanunnsipHble
KONOHKkW. KayecTBeHHbI aHanW3 B ra3oBoW XpomaTorpaduu.
Bpems ypepxuBaHus, uHaekcbl Kosada. KonuuecTBeHHbIN
aHanus. KugkocTHaa xpomartorpadusa. PacTteoputenu ans
XMAKOCTHOM xpomatorpadun. Beibop copbeHTa. Mogudukaums
noBepxHocTn copbeHTa. HopmanbHo-hasoBas n obpalieHHo-
dasoBas — BuAbl  BbICOKOI(MEKTUBHON  XKUOKOCTHOM
xpomatorpacdumn. [eTeKkTopbl B >XMOKOCTHOW XpomaTorpadum.
NoHooBMeHHMKN. NOHHBLIM OOMeH B aHanuMTU4ecKoW XUMUM.
MoHooOMeHHas xpomatorpacdms. WMoHHasa xpomatorpadus.
CopbeHTbl ans MOHHOWM XxpomaTtorpaduun. [BYXKONMOHOYHbIE U
OLHOKOJTOHOYHbIE BapuaHTbl WOHHOW  XpomaTorpadum.
[etektopbl B WOHHOW Xxpomatorpachun. [loHATME O renb-
XpomaTorpadumm (SKCKIMH3MOHHOM XpomaTorpadum). MNnaHapHas

XpomaTtorpacdusi. Bugpbl OymakHom XpomaTorpaguu.
ToHkocnonHas XpomaTtorpadusi. BbicokoadhpekTnBHas
TOHKOCIIOMHas XpomaTorpadusi. OcHoBbI BblOOpa

onTYMasibHOTO MeTofa XpomaTorpadMyeckoro aHanmsa.

1.8

CneKTpan bHble MeToAbl
aHanmsa

BeegeHne B cnekTpanbHbil  aHann3. OCHOBHblIE MOHATMSA
mMeTogda. Knaccudukauus cnekTpanbHbiX MeTOO4OB aHanmsa no
AnvHam BOJTH (yacToTtam, 3HEprusm), MeXaHn3My
B3aUMOEWNCTBUSA  3NIEKTPOMArHUTHOrO Mofns C  BELLECTBOM.
ATOMHas 1 MoneKynspHas CneKTpoCKOMNus.

OMMNCCUOHHBIN CrneKTpanbHbIn aHanums. ATOoMM3aTOPLI.
MoHusauua. Cnocobbl MOHOXpomaTusaumm W perucrpaummn
cnektpoB. KayeCTBEHHbIN UM KOMWYECTBEHHLIW  AaTOMHO-
3MMUCCUOHHBIN aHanus.

doToMeTpUus nNnameHu.

ATOMHO-abCcoOpOLIMOHHbIN aHanms.

3aKkoH CBETOMOrMOoWEHNA B JIMHEMHOW U SKCMOHEHUUanbHOn
dopme. OTKNOHEHUSI OT JIMHEMHOCTU MPU CBETOMOITOWEHUN,
AHanuTnyeckun curHan B abCcOpPOLMOHHOM CNEKTPOCKONMUN W
NpyvYMHbl ero ywmpenus. PoTomeTpudeckui aHanus. Beibop
CBETOOUNbLTPOB. HyBCTBUTENBHOCTb G OTOMETPUYECKOTO
onpegeneHusi. OnpegeneHne MonsipHOro  koadhduumeHTa
CBETOMOTTOLLEHUS. KayecTBEeHHbI U KONMWYECTBEHHbIV
doTOMETPUYECKNA aHaNK3.

Ponb MOHOXpoMaTM4yHOCTM B abCOPLMOHHOW CMEKTPOCKOMUN.

CnekTpodoToMEeTpUHECKUIA aHanms. AHanus
MHOFOKOMMOHEHTHbIX CUCTEM.
KonebaTenbHas CrneKTpocKonus. WHdpakpacHas

CNEKTPOCKONMnA 1 CrekTpockonua KOMOWHALMOHHOIO paccedaHnd.




UaeHTudmkaumns BellecTB MeTO4OoM WH(pakpacHom
CMEKTPOCKOMUMU.

JIloMVHecUeHTHbIM  aHanu3.  PoTomnpoueccbl B MOJSEKynax.
Pe3oHaHcHas crnekTpocKonus, donyopecuLeHTHas "
docdopecueHTHas crneKTpockonus. Buabl TyLIEeHUs.

OcobeHHOoCTU annapaTtypbl B JIOMUHECLIEHTHOM aHanuse.
Macc-cnekTpoMeTpus. XpoMaTo-Macc-CreKTpoMeTpuS.

1.9

SJ'IGKTpOXVIM nyeckme metoabl
aHanmsa

BeeneHune B  OreKTpoXumuyeckune MeToabl aHanuaa.
Knaccudumkaumsa anekrpoxmumMmyecknx MeTogoB aHanmsa.
MoTeHunomeTpuyeckMn aHanua. VIHQuKaTopHble 3NeKkTpoabl U
ANeKTpoAbl  CpaBHEHUS. MoHocenekTuBHble  aneKkTpoabl.
CTekngHHbIN  anekTpog W ero Teopus. WMoHomeTpus 1
NOTEHLUMOMETPUYECKOE TUTPOBAHME.

AnekTpoxummyeckmne ceHcopbl. MynbTUCEHCOPHbIE CUCTEMBI.
BonbtamnepomeTpus. PTyTHbIA  Kanawwuin  3nekTpog MU
nonsporpaduyecknii aHanus. Teepable anekTpoabl. MNoTeHuyunan
NONYBOMHbI M KA4YeCTBEHHbIN  BONbTaAMNEPOMETPUYECKUI
aHanus. lNpeaenbHbln MPEDY3MOHHBLIA TOK. KOnmM4ecTBEHHbIN
BOnbTamnepomeTpuyeckuin aHanns. MNMoHsTMe 06 MHBEPCUOHHOM
BONbTaMnepoMeTpun. AMnepomeTpuyeckoe TUTPOBaHME.
OneKkTporpaBUMETPUYECKUI aHaNK3.

Mpsimasi KyNIOHOMETPUSA U KYNTIOHOMETPUYECKOE TUTPOBAHME.
Mpamas koHaykTomeTpusa. KoHOyKTOMeTpudeckoe TUTpOBaHMe.
BbICOKOYACTOTHOE KOHAYKTOMETPUYECKOE TUTPOBAHME.

2. JTabopamopHbie pabomai
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BBeneHwne B aHanMTU4eCcKyto
XUMUIO

TexHuka aHanuMTU4yeckoro KCnepumMeHTa. OcCHOBHblE npasuna
TEXHUKM ©OesonacHocTM npu paboTe B  aHaNUTUYECKOWN
nabopaTopun. B3BelumBaHne Ha TEXHUYECKNX U aHANUTUYECKMX
BEcax.

2.2

CTtagum aHannTu4eckoro
npouecca n MmeTpornormyeckue
BOMPOCHI aHaNUTUYECKON
XUMUK

MpaBuna paboTtbl C  TOYHOM  XMMWYECKOM  MOCYAOMW.
KanubpoBaHne TOYHOM MEPHON NOCyAbl.

2.3

XvMnyeckoe paBHOBECUE B
CUCTEME 0CaZ0OK-pacTBOp.
paBUMeTpUYECKME METOADI
aHanusa.

OnpepeneHne cogepxaHua bapusa B kpuctannorngpate BaCl.
2H20 ¢ ncnonb3oBaHMEM METOAA OCaXOAEHUSI.

Onpeaenexne KpucTannmM3aumMoHHOW BOAbI B KpUcTannorngpare
BaCl> 2H>O meToaom OTroHKM.

2.4

OcCHOBHbIE TUMbI peakuni,
ucrnorsb3yemble B
TUTPUMETPUN.
TutpumeTpuyeckme MeToabi
aHarnuasa.

MpoTtonutomeTpua.  [lNpurotoBneHne ©  cTaHgapTM3auus
pacTBOPOB NPOTOMNUTOB.

OnpeaeneHne BpemMeHHoOW (KapboHaTHOW) XXeCTKOCTM BOAbI.
OnpegeneHve AByx NPOTOSIMTOB MPU COBMECTHOM MPUCYTCTBUM
C MCMONb30BaHNEM OBYX NHAMKATOPOB.

KomnnekcoHomeTpusa. CTaHgapTusaumst pacteopa TpurnoHa b.
Onpeaenexne obLwen XecTKoCTH BoAbl.
KomnnekcoHomeTpuyeckoe onpegeneHme WOHOB PasfnyHbIX
MeTannoB B MHOFOKOMMOHEHTHbIX CUCTEMax (KOHTPOIribHas
paboTa no BapmaHTam).

OkcpeameTpusi. lMepmaHraHaTomeTpus. CrangapTtumsauus
pacTBopa nepmaHraHara Kanusi.

lMNepmaHraHaToMeTpryeckoe onpeferieHne COAepXKaHus MOHOB
Xernesa B pacTBOpe.

NopomeTpua. CraHgapTusauusa  pacTBopa  Tuocynbdata
HaTpus.

NopomeTpuryeckoe onpegeneHne MOHOB MeAW B pacTBOpe.
OnpegeneHne nepokcraa Bogopoaa.

OcagutenbHoe  TuTpoBaHue. OnpegeneHve  CoaepXaHus
XJTOPVA-UOHOB B NPUPOAHBLIX BOAAX.

2.5

TepM nyeckme metToabl
aHanmsa

2.6

MeToabl MaCKMpOBaHUA,

SKCTpaKLI,I/IFI. Onpep,eneHMe MUKPOKOJIN4YECTB Moana-moHoOB B




pasgeneHus u
KOHLEHTPUPOBaHWS

NPUCYTCTBMN MaAKPOKOJTMYECTB XIopua- n 6pOMI/|,D,-I/IOHOB.

2.7

Xpomatorpadudeckme MeToabl
aHanusa

MpaBuna paboTbl Ha xpomaTorpade. TexHuka ©6e3onacHoOCTU
npu pabote B nabopatopum XxpomaTtorpadpuyeckmx MeTonoB
aHanu3a. [azoxpomaTtorpadmyeckuii aHanu3 CMecu CnmpToB.
PasgeneHne MOHOB LUMHKA W HUKENS Ha aHNOHOOOMEHHUKE.
OnpegeneHve cmecuM aMWMHOKUCIIOT METOAOM  OymakHow
Xpomarorpagun.

2.8

CneKTpan bHbl€ MeTOAbI
aHanmsa

dotomeTpua. OnpepeneHve WMOHOB Xernesa
MeToLOM (bOTOMETPUMN.

OnpeneneHve MOHOB Meaun B pacTBope MeToaoM hOTOMETPUM.
lMnameHHas aMUCCUMOHHaga  cnekTpockonusa. OnpepeneHve
WOHOB HaTpUS U Kanus.

KonuyecTBeHHbIN aHanu3 CoeauHeHu XpoMa 1 MapraHua npu
COBMECTHOM MPUCYTCTBUN METOAOM CNEKTPOOTOMETPUMN.
OnpeneneHve copepXaHus apomMaTUY4ECKON aMWUHOKUCNOThI
METOLOM CrNeKTPOhOTOMETPUM.

B pacTBope
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SﬂeKTpOXMM nyeckme metoabl
aHanmsa

MoTeHUMOMETPUYECKOE TUTPOBaHNE MOHOB Xenesa pacTBOPOM
OuxpomaTa kanusi.

OnpepgeneHne HUTpPaT-MOHOB B pacTBOpe C MCMoNb30BaHWEM
HUTPAaT-CENEeKTUBHOIO anekTpoaa.

KynoHomeTpuyeckoe TUTPOBaHME MOHOB Meau B pacTBOpE.

13.2 Tembl (pasaensbl) AUCLUUNIIUHBI U BUAbI 3aHATUI:

Ne
n/
n

| Buabl 3aHSTUIA (YacoB)

HanmeHoBaHne Temsbl
(pasgpena) gueunninHbl

Jlekumn

K | CamocTtosaTe

MpakTnyeckune
nbHas pabota

JlabopatopHble

Bcero

1

BBeneHne B aHan NTUYECKYO
XUMUKO

6 - 6 4

16

CTtagum aHannTu4eckoro
npouecca u meTpornormyeckue
BOMPOCHI aHaNUTUYECKON
XUMUK

10 - 10 4

24

XMnyeckoe paBHOBECUE B
pearnbHbIX CUCTEMAX.
Cucrtema ocagok-pacTBop.
paBUMeETpUYECKME METOAbI
aHanusa.

10 - 20 8

38

OCHOBHbI€ TUMbI Peakuui,
UCMosb3yembixX B
TUTPUMETPUMN.
TuTpumeTpuyeckue MeToabl
aHanusa.

26 - 60 14

100

Tepmuyeckne metoabl
aHanusa

MeToabl MackupoBaHus,
pasgeneHus un
KOHLIEHTPUPOBaHUS

16 - 12 4

32

XpomaTtorpadgumyeckme
MeToAbl aHanm3a

22 - 36 26

90

CneKTpan bHble MeTOoAbl
aHanumsa

18 - 38 24

86

SﬂeKTpOXVIM nyeckme metToabl
aHanmsa

14 - 34 22

76

NToro:

126 -

216 18 108

14. MeToaun4yeckue ykasaHuA onsi 06y4aroWmnxXcsa No OCBOEHUIO AUCLMMNIIUHDI

468




OCHOBHbIMU y4eBHbIMWU MaTepuanamu Npu OCBOEHNW OUCLUNNNHBI «AHaNMTUYECKas XMMNUS» SBNSIOTCS KOHCMEKTbI
nekuMn 5 n 6 cemecTpoB, yuyebHO-mMeToaMYecKMe nocobua Ans BbiNOMHeHMA nabopaTopHbix paboT no
KMaccu4eckuM W MHCTPYMEHTamnbHbIM MeToAaM aHanv3a, MeToguveckve nocobusi ¢ KOHTPOMbHBIMK 3adaHnsaAMU
Ona  Tekywen aTtTecTaumu, OCHOBHasi nuTepaTypa, MpuBeAeHHas B HacToswen [lporpamme, a Takke
OONOMNHUTENbHaA NuTepaTypa ANns CaMoCTOsATENbHOM paboThbl yyallmxcd. [ng ycnewHoro oCBOeHUs ANCUMNINHGI
KypCcoMm npefycMOTpeHbI crneaytowime popmMbl TeKyLLen aTTecTauun: KOHTponbHast paboTa 1, KOHTPOnbHble paboTbl
(konnokeBuymbl) 2-3, BbINOMHEHWE KypcoBow paboTbl B 6 cemectpe. CamocTosiTenbHas paboTa no M3yyeHuto
ONCUUMITMHBI NPOBOAMTCA C UCMOMb30BaHUEM PEKOMEHOYEMOro Crnucka nutepaTypbl U SIEKTPOHHBLIX PEeCcypCoB,
yKka3aHHbIX B pasagene 15..

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

HeoO0XxoAUMbIX AN OCBOEHUS AUCUMUNIIUHBI (Criucok numepamypbi 0GhopMASEMCcs 8 COOM8emcmeuu
¢ mpebosaHusmu FOCT u ucnone3yemcs obwiasi ckeosHasi Hymepauyusi 0risi ecex aud08 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Ne n/n McToYHUK

OcHosbl aHanumu4eckol xumuu : 8 2 m. : y4ebHuk: Ons cmyd. ey308, 0b6y4Y. MO XUM.
HanpaeneHusam / nod ped. FO. A. 3onomoea. — Mockea : Akademus, 2014. — (Bbicwee

1 obpasosaHue. EcmecmeeHHbie Hayku). - T. 1/[ T. A. bonbwosa u dp. | - 6-e u3d., nepepab. u
dor. - 2014. — 390 c.
OcHoebl aHanumudeckol xumuu @ 8 2 m. : y4ebHUK Onsi cmyd. 8y3o8, 0byd. MO Xum.
5 HanpaeneHusm / nod ped. FO.A. 3onomoea. — Mockea : Akademus, 2014. — (Bbicwee
obpa3sosaHue. EcmecmeeHHbie Hayku). - T. 2/ [ H. B. Anos u dp. | -6-e usd., nepepab. u dor. -
2014. — 409 c.

6) gononHuTenbHasa nuTepaTypa:
Ne n/n NcTouHmMK
Kpucmuan . AHanumudeckas xumusi= Analytical Chemistry : @ 2-x m. /. KpucmuaH ; nep. ¢

3 aHen. — Mockea : BMUHOM. Jlabopamopusi 3HaHut, 2009. — T.1. — 623 c.; T.2. — 504 c.

4 AHanumudeckas xumus. Npobnembl u nodxodbl ; 8 2-x kH. / nod. ped. P. KenbHepa, XK.-M.
Mepme, M. Ommo, I'M. Budmepa. — Mocksea : Mup, ACT. —2004. — T.1.— 608 c.; T.2. — 728 c.
OcHosbl aHanumu4yeckol Xumuu : rpakmu4yeckoe pykogodcmeo : y4eb. mnocobue Ons

5 cmydeHmos yHusepcumemos u 8y308, 0by4. M0 XUM.-mexHos., C.-X, Med., ¢hapmay-m
crnieyuansHocmsm / FO.A. bapbanam [u dp.] ; nod ped. KO.A. 3onomosa. - M. : Bbicw. WK.,
2001. — 463 c.

6 Bacunses B. 1. lNpakmukym rno aHanumu4yeckol xumuu :@ y4eb. rnnocobue 0ns sy3oe / B. Tl
Bacunees, P. I1. Mopo3sosa, /1. A. KouepauHa. - M. : Xumus, 2000. — 328 c.
Bacunses B. 1. AHanumu4yeckasi xumusi : COOpHUK 80rpocos, yrpaxxHeHul u 3aday : riocobue

7 onsi 8y3o8 / B. I1. Bacunbes, Jl. A. KouepauHa, T. [. Opniosa ; nod ped. B. I1. Bacunsesa. — M. :
Lpogha, 2003. — 320 c.
OcHosbl aHanmumu4eckoli xumuu : 3adaqyu U eorpockbl : y4eb. rocobue Ons cmyo.

8 yHU8epcumemos, xum.-mexHorsl, rned., c.-x., Mmed., u hapmayesm. gy3os / B.U. ®adeesa [u dp.] ;
nod ped. FO.A. 3ornomoea. - M. : Boicw. wk., 2002. — 411 c.

9 Cabadsapu ®. Ucmopusi aHanumudeckol xumuu / @. Cabadeapu, A. PobuHcoH. — Mockea :
Mup, 1984. — 303 c.

10 Jlypbe fO. FO. CnpasoyHuk ro aHanumu4deckol xumuu / FO. FO. flypbe. — Mockea : Xumusi, 1989.
— 446 c.

11 Bonomoe 1O. A. O xumu4eckom aHanu3e u O moM, Ymo 80Kpye Hezo / FO. A. Sonomos. —
Mockea : Hayka, 2004. — 432 c.

12 lpuknadHol xumuveckuli aHanu3 : ripakmu4yeckoe pykosodcmeo / 100 ped. T. H. Lllexosyoeod,

O. A. WinueyHa, M. B. lNonuka. — Mocksa : N30-eo MI'Y, 2010. — 456 c.

Knaccuyeckue memodbl aHanusa. [lpakmuyeckue pabombi MO aHanumMu4yeckol Xumuu :
13 y4ebHo-memoduyeckoe nocobue / cocmasumenu: T.B. Enuceesa [ u Op.]. — BopoHex :
U3damenbcko-rnonuepagudeckul yueHmp «HayyHas kHueza», 2016. — 135 c.

Memodbl pasdeneHusi u ebidesieHuUs1 eewiecme 8 Xumuu, MeOUUUHE, [IPOMbIWITEHHOM
npoussodcmee / [cocm. T. B. Enuceesa [u O0p.]; BopoHexckull 2ocydapcmeeHHbIl

14 yHusepcumem. — BopoHex : W30amernbcko-nonuepaghudeckuli uyeHmp BopoHexckoeo
eocydapcmeeHHo20 yHugepcumema, 2013. — 62 c.

15 BbyodHukos I'. K. OcHosbl cospemMeHHO20 anekmpoxumudeckozo aHanusa / I'. K. bydHukos, B. H.
MadcmpeHko, M. P. Bscenes. — Mocksa : Mup, 2003. — 591 c.

16 Anekmpoxumudeckue mMemoObl aHanusa: y4ebHoe nocobue. / T.B. Enuceesa [ u dp.].—

Boponex : usdamenscko-rnonuepaghudeckuli yeHmp «HayyHas kHuza», 2018. — 96 c.




17

bobpewosa O. B. [lNomeHyuomempuyeckue CeHCopbl Ha OCHO8E UOHOOOMEHHUKO8 Osis
aHarnu3a 800HbIx pacmeopos / O. B. bobpewosa, A. B. lNapwuHa. — BopoHex : 130amernbcko-
rnonuepaghudeckuli yeHmp BopoHexckoeo eocydapcmeeHHo20 yHuUsepcumema,, 2012. — 154c.

18

lNomeHyuomempuyeckue Memodbl aHasu3a J/1IeKapCmeeHHbIX sewecms : y4ebHoe rnocobue /
cocm. B. W. Bacunbesa [ u 0p.]. ;| BopoHexckuli 2ocydapcmeeHHbIl yHUsepcumem. — BopoHex
. s0amenbcko-nonuepaguyeckul yeHmp «Hay4Has kHueay, 2015. — 106 c.

19

CrniekmparbHble Memodbl aHanusa: y4yeb.-memod. nocobue / B. W. Bacunbesa [ u dp.] —
BopoHex : Hay4Has kHuea, 2011. — 212 c.

20

Gekkep 1O. Cnekmpockonus / FO. bekkep. — M. : TexHocgepa, 2017. — 528¢.ISBN 978-5-94836-
220-5

21

OkmaH P. Macc-cnekmpomempus: annapamypa, mosikogaHue U ripunoxeHus / P. OkmaH, E.
SunbbepuHe, 3. Becmman-bpuHkmarnbm, A. Kpad. — M. : TexHocgepa, 2013. — 368¢.ISBN 978-
5-94836-364-6

22

Gekkep FO. Xpomamoepachus. UHcmpymeHmarnbsHas aHanumuka: Memodbl xpomamoepaguu u
KanunnspHo2o arnekmpoghopesa / 0. bekkep. — M. : TexHocgpepa, 2009. — 472¢.I1SBN 978-5-
94836-212-0

23

lMpakmuueckas 2azoeas u XuOKOCmMHasi Xxpomamoepaghusi : y4eb. nocobue / b. B. Cmonspos [u
0p.] — CaHkm-llemepbype : usdamenbcmeo CaHkm-llemepbypackoao yHUsepcumema. — 2002.
—610c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble PECYPChl (OuUmManbHble pecypebl MHTEPHET):

Ne n/n

Pecypc

24

3onomos FO. A., O4depku ucmopuu aHanumuyeckol xumuu [SrnekmpoHHbIl pecypc]/ FO. A.
3omomos - M. : TexHocghepa, 2018. - 262 c. - ISBN 978-5-94836-516-9 - Pexum docmyna:
http://www.studentlibrary.ru/book/ISBN9785948365169.html

25

MupoHoe U. B., CripagoyHbie daHHbIe O pacyemos 8 aHaaumu4ecKkol XumMuu [OreKmpOoHHbIU
pecypc]: y4eb. - Memod. nocobue. 5-e u3d., nepepab. u don. / MupoHos U. B. - Hogocubupck :
PUL] HI'Y, 2018. - 152 c. - ISBN -- - Pexxum docmyna:
http://www.studentlibrary.ru/book/ngu013.html

26

Bactokosa A.T., AHanumu4eckas xumusi [OnekmpoHHbIl pecypc]: YuebHuk dnsi 6akanaspos /
Bacrokosa A.T. - M. : Jawkos u K, 2019. - 156 c. - ISBN 978-5-394-02837-3 - Pexxum docmyna:
http://www.studentlibrary.ru/book/ISBN9785394028373.html

27

AnekcaHOposa T.l1., AHanumu4yeckas Xumusi U ¢bu3UKo-xumu4yeckue memoObl aHasnu3a
[GnekmpoHHbIl pecypc]: y4eb. nocobue / T. I1. AnekcaHOposa. - Hogocubupck : 133-eo HI'TY,
2016. - 106 c. - ISBN 978-5-7782-3033-0 - Pexxum docmyna:
http://www.studentlibrary.ru/book/ISBN9785778230330.html

28

Banosa B.[., AHanumu4eckasi Xumusi U oU3UKO-XUMUYECKUe MemoObi aHasu3a [OrneKmpoHHbIL
pecypc]/ B. [. Banosa (Konbinosa). - M. : Jawkos u K, 2017. - 200 c. - ISBN 978-5-394-01301-
0 - Pexxum docmyna: http.//www.studentlibrary.ru/book/ISBN9785394013010.html|

29

Madiep B.P., lpakmu4eckasi 8biCOKO3¢hghekmugHasi XUOKOCMHasi xpoMamozpacbusi
[GnekmpoHHbIl pecypc]/ B. P. Madep. - M. : TexHocgpepa, 2017. - 408 c. - ISBN 978-5-94836-
480-3 - Pexxum docmyna: http://www.studentlibrary.ru/book/ISBN9785948364803. html

30

XeHke X. JKudkocmHasi xpomamoepacghusi AHanumu4eckoe u riperapamusHoe pa3oesieHue
[BriekmpoHHbIl pecypc): y4ebHoe nocobue / X. XeHke.— QnekmpoH. mexkcmosbie daHHble. — M.
: TexHocgpepa, 2009. — 264 c. Pexxum docmyna: http://www.iprbookshop.ru/64185/html

31

@unuykuHa B. A. Memodbi u cpedcmea aHariuMuU4YeCKo20 KOHMPOJIs Mamepuaros.
XumuyecKkue u (hU3UKO-XUMUYECKUe MemoObl aHarnumu4yecKko20 KOHMpOsis [SrneKmpoHHbIU
pecypc]: yuebHoe nocobue / B. A. ®unuykuHa, O. J1. Ckopckas, Y. B. Mypasbega. — OreKmpoH.
mekcmosble 0aHHble. — M.: Usdamenbckul Jom MUCUC, 2015. — 107 c. — 978-5-87623-967-9.
Pexum docmyna: http://www.iprbookshop.ru/12749/html

32

CospemeHHbIe Memodbi CIMpPyKmMypHO20 aHanu3a sewecms : y4ebHuk / M. ®. KynpusiHos, A. T
Pydckas, H. b. KoghaHosa [u Op.] ; ®edeparnibHoe azeHmMcmeo o obpasosaHuro Poccutickol
®edepayuu, PedeparibHoe 20cydapcmeeHHOe 0bpa3osamesibHOe y4pPeXOeHUE 8bICUIE20
rpogheccuoHanbHo20 obpa3sosaHus "FOxHbil ¢pedeparbHbil yHugepcumem". - Pocmos-Ha-
Hony : U3damenbcmeo FKOxHo20 ghedeparnibHo20 yHugepcumema, 2009. - 288 c. ISBN 978-5-
9275-0653-8; Pexxum docmyna: http://biblioclub.ru/index.php?page=book&id=241003

33

Mukenesa . H. AHanumudeckasi Xumusi. Qrekmpoxumudeckue memodbl aHanu3a
[BriekmpoHHbIl pecypc]: y4ebHoe nocobue / I. H. Mukenesa, I'. . MenbyeHko, H. B.
FOHHUKOBa. — OriekmpoH. mekcmosbie OaHHbie. — Kemeposo: Kemeposckull mexHornoau4eckull
uHcmumym nuwesouli npombiwneHHocmu, 2010. — 184c. Pexxum docmyna:
http:/iwww.iprbookshop.ru/14357/html

34

Jlebedes A.T. OcHosbl macc-criekmpomempuu besnkos u nenmudos : yyebHoe nocobue / A.T.
Jlebedes, K.A. Abmemenrko, T.FHO. CameuHa. - Mocksa : TexHocghepa, 2012. - 180 c. - ISBN 978-




5-94836-334-9; Pexxum 0ocmyna: http://biblioclub.ru/index.php?page=book&id=233467
35 | OYMK AHanumu4eckas xumusi Ha ocHose Kypca https://edu.vsu.ru/course/view.php?id=10726

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obGecneyeHuss AN CaMOCTOATENbHOW pPaboTbl
(yyebHo-memodudyeckue pekomMeHOayuu, ocobus, 3adayHUKU, MemoOUYECKUE yKaszaHUsl 10 6bIMOJIHEHUI
npakmu4eckux (KOHMpPOIibHbIX), Kypcoebix pabom u dp.)

Ne n/n NcToYHUK

1 Hopoxosa E. H. 3ada4yu u eoripockl rno aHanumu4veckol xumuu | E. H. [opoxosa, I. B.
lpoxoposa. — M : Mup, 2001. — 267 c.

lpakmuyeckue pabomsl No aHanumu4eckold xumuu: Tumpumempuyeckue Memoob! aHanu3a :
y4ebHo-memoduyeckoe nocobue o HarpasneHuto nodzomosku | crnieyuansHocmu «Xumusi» U
«®yHOameHmanbHas u npuknadHas xumus» | cocm.: T. B. Enuceesa [u 0p.]/ - BopoHex :
U3damenbcko-nonuepagudeckul ueHmp «HayyHas kHuzay, 2015, - 97c.

AHanumudeckas xumusi: 3adaqyu, mecmbl, KOHMPoribHble pabomsl : y4ebHoe rnocobue | cocm.
3 T. A. KpbicaHosa [u 0p.] ; BopoHexckuli 2ocydapcmeeHHbIl yHUsepcumem. — BopoHex, 2016. —
103 c.

Enuceeea T. B. KoHmporibHble 3adaHusi no Kypcy «AHanumudeckas xumusi» / T. B. Enuceesa,
A. H. 3a6n0e, A. B. Kanay4. — Boporex : BI'Y, 2011. — 40 c.

HukynuHa A. B. Kpusbie mumposaHrusi : y4ebHoe rocobue / A. B. HukynuHa, T. A. KyumeHko. -
BopoHex : BopoHexckul 2ocydapcmeeHHbIl yHUgsepcumem UHXeHepHbIX mexHosoaud, 2011. -
151 c. - ISBN 978-5-89448-895-0 ; Pexxum docmyna:
http://biblioclub.ru/index.php?page=book&id=141918.

AHanumudeckas XuMusi U ¢busuKo-xumudeckue memoOdbi aHanu3a [3rnekmpoHHbIl pecypc]:
J1abopamopHbIl NpakmuKyM. / QriekmpoH. mekcmosbslie daHHble. — Capamos : Al Nu 3p
Medua, 2018. —118 c.— 978-5-4486-0057-9. — Pexxum docmyna:
http://www.iprbookshop.ru/70757/html

UHecmpymeHmanbHble MemoObl aHanu3a: nabopamopHbil npakmukym [SnekmpoHHbIl pecypcl:
y4ebHo-memoduyeckoe riocobue / B. UN. Kouepos [u dp.]. — QrnekmpoH. mekcmoeabie daHHble. —
ExkamepuHbype: Ypanbckuli gpedeparbHbili yHusepcumem, 2015. — 96 ¢. 978-5-7996-1385-3. —
Pexum docmyna: http://www.iprbookshop.ru/68242.html

17. OGO6pa3oBaTenbHble TEeXHONIOMMU, MUCNONb3yeMble Npu peanusauum y4eOHOMU
OUCUMNNNHBI, BKNO4YaAs [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (30), cMelwaHHOe OOy4YeHue):

Mpy peanuaauun ANCUMNIIMHBI NPUMEHSAIOTCA pasfMyHble TUNbl Nekunn (BBogHasi, 0630pHbIe,
TemaTudeckme, npobnemHble) M nabopaTopHble 3aHATUA. [Ons camocTtoATenbHon paboTbl
pekoMeHOyeTcs cnucok nutepatypbl. [py peanusauun y4ebHON ANCUUNIIUHBI UCMONb3YHOTCS
3NIEMEHTbI 3NEKTPOHHOro obyyeHus (30) n ancTtaHUMOHHblE obpasoBaTesfibHble TEXHOMOrMU
(OOT) B 4acTM OCBOEHMS NEKUMOHHOIO MaTepuana, NpoBEeAEHUSA TEKYLLEN N MPOMEXYTOYHOM
aTTecrtauuu, npoBedeHus 4Yactn nabopaTopHbiX paboT W camMocToATeNbHOW paboTbl
obyyarowmxca  No  gucuunnuHe,  nossondwowme  obecnevvBaTb  onocpenoBaHHOE
B3aMmogencTene (Ha paccTtosiHum) npenogasaTtenen n obyyaroLmnxcs, BKIIYas UHCTPYMEHTDI
3NEKTPOHHOW MHOPMaLMOHHO-06pa3oBaTenbHON cpedbl BIYY «OnekTpoHHbIN yHMBEpCUTET
BIyY» (https://edu.vsu.ru), npoBeaeHne BebuHapoB, BUOEOKOHMEPEHUNA, B3aUMOAENCTBNE B
couceTax, NOCPeACTBOM 3NEKTPOHHOW MNOYTbl, MecceHmXepoB. [Ans OCBOEHUS AUCUMNMAVHDI
TaKkKe peKOMEHAYHTCA pecypchbl AN 3feKTPOHHOro obyyeHus (n. 15).

18. MaTepuanbHoO-TeXHU4YeCcKoe obecneyeHme AUCUUNIIUHbI:

Nexkunn: MynbtTumeama npoektop BEWQ, HoyTOyk 15Toshiba, akpaH.

NabopaTopHble paboTbl: Becbl aHanuTuU4eckue, BeCbl TEXHUYECKWUE; OUCTUNNATOPbI nabopaTopHble;
noHomepbl 3B-74; KyrnoHOMeTpu4eckme YCTaHOBKM; doToanektpokonopumetpbl KOK-2; nnameHHble
aHanuaatopbl xugkoctn MAX-1, NMAX-2; cnektpodpotomeTpbl CP-26, CP-56, CP-2000; xpomaTtorpadbl
razosble Chrom-4, Chrom-5;  xpomaTtorpadnyeckme  KOJTIOHKMU; MOHOOOMEHHbIE  KOMOHKU;



Xpomatorpadmyeckaa bymara; cywwunbHble wkadbl LF60/350-VG1, mMydenbHble neun LF-7/11-61;
XUMUYECKME peakTUBbI; XMMUYECcKasa nocyaa, XnopuacepedpsHble anekTpoabl CPaBHEHUSI U pasnuyHble

MOHOCEJIEKTUBHbLIE ANTIEKTPOAbI.

19. OueHo4HbIe cpeancTBa AnsA nposegeHusA TeKyI.I.leVI n HpOME)KYTO‘IHOﬁ aTtrectauum

creaylowmx pasaenos ANCUMNIINHBI

MopsAAOK OLIEHKN OCBOEHMSA 0ByYaoLLMMNCA y4eBHOro matepuana onpeaenseTcsa coaepxaHuem

HaumeHoBaHue Wuamkatop(bl) .
I_II\;I%I pasgena gucumnnnuHbl Kon\ag?;)eH LOOCTUXEeHUs OueHo4Hble cpeacTBa Ans TEKyLLen aTT.
(moayns) 4 KoMneTeHUnn
OnnK-1.1, OMK-
BeeneHne B OrlK-1, 1.2, OTK-1.3, .
1 aHanuUTU4ecKy XMMuIo OrK-6 %I_-IZK-SH k%l_-g(' ViHpuBIAYyanbHBIA Onpoc
Orl1K-6.4
OnnK-1.1, OMK-
Cranim 1.2, OMNK-1.3, JlabopaTtopHas paboTta no kannbpoBaHuio
ananmTteckoro OMK-1, OrK-2.1, OfK- g’ quHompme HOW noc Fl.blp
2 rpouecca i OriK-2, 2.2, OK-2.3, Pedepart no MaTeMgTMHeCKO}I;I obpaboTke
MeTPONornyeckue OMK-3 OlK-3.1, OMK- P P
% 6.1, OMNK-6.2 pesyrnbTaTos
BONpoCe! OrK-6 ’ ’ Becepa no Teme
aHannTU4ecKon XMmmm OHK'%% OrIK-
Xnmuyeckoe OMK-1.1, OMK-
paBHOBeCHE B 1.2, OMNK-1.3,
pearbHbIX CUCTEMAX. OlK-1, OnNK-2.1, OMNK- JlTabGopaTtopHkle paboTbl No
3 Cucrema ocagok- OriK-2, 2.2, OlNK-2.3, rpaBUMETPUYECKOMY aHanuay
pacTBop. OrK-6 OriK-6.1, OrK- NHavenayanbHbIii onpoc
IpaBUMeETpUYECKIE 6-2(’)(”)'?'&'2-31
MeTobl aHanuaa. s
OCHOBHbIE TUMbI qnzK'é'ljl kgnsK'
peakuuit, OMK-1, | OMK-2.1, OTK-
UCMonb3yemble B OMK-2 22 OMK-2.3 Na6opaTopHble paboTbl Mo
4 ' ; ’ TUTPUMETPUYECKOMY aHanmay
TUTPUMETPUN. OrnK-3, OflK-3.1, OrK- KoHTDONbHAS paGoTa Net
TutpumeTpuyeckme OrK-6 3.2, OlNK-6.1, P P -
MeToAbl aHanmaa. O6n1|%<_%lgl’K(—)6nzll<_
T onkt, | 35 onkas
epMu4eckne MetToabl -1, .2, -1.3,
5> | avanusa OnKk-2 | OrK-2.1, OfK- ®ponTansHas 6ecena
2.2, OK-2.3
OrK-1.1, OlK-
1.2, OMK-1.3, =
Metoabl mackuposatns, |  OMK-1, | OfK-2.1, OMK- a6 MHH”B”ﬂyam’g‘b”" onpoc
6 | pasnenenus u OrK-2, 2.2, OMK-2.3, a °paT°pg§C"TpgK$3 no METoHy
KOHLIEHTPUPOBAHMS. OnNK-6 OlK-6.1, OMK- P
6.2, OlK-6.3,
OlK-6.4
OrK-1.1, OlK-
1.2, OMK-1.3,
-1, OlMK-2.1. OMNK- abopaTtopHble paboTbl N0 METOA
OnkK-1 , Jlab 9] %
7 XpomaTtorpadgumyeckme OrnK-2, 2.2, OMNK-2.3, XpomaTorpadum
MeToabl aHanus3a OrnK-3, Or1K-3.1, Ol1K- KoHTponbHas pabota Ne2
OlK-6 Shzl’(-(ggthlk- KypcoBas pa6ota
6.3, OMK-6.4
OrK-1.1, OlK-
1.2, OMK-1.3,
OrK-1, OnMK-2.1, OMK- | JlaBopaTopHble paboTbl MO cnekTparbHbIM
8 CnekTparnbHble MeToabl OlK-2, 2.2, OMNK-2.3, MeToaaM aHanusa
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Mo peLweHnto Kad)eﬂ,pbl OLIEHKN 3a 9K3ameH/3a4eT MOryT ObITb BbICTaBMEHbI MO pesynbTatam
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20 TunoBble OUEHOYHbIe CpeacTBAa M MeTOAMYECKMe MaTepuanbl, onpegenslowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywMn KOHTPOJb yCreBaeMoCTn

KoHTponb ycneBaemMocTu No AUCLMNIIMHE OCYLLECTBNAETCHA C MOMOLLbIO CNeayrLmnX OLEeHOYHbIX
cpencTs:
KoHTponbHble paboTsl, JlTabopaTtopHble paboThl, KypcoBas paboTa

(HaumeHoB8aHUe OUEeHO4YHO20 cpedcmea meKyuwe2o0 KOHMpPOIis ycriegaemocmu)

MepeyeHb 3agaHNI ANA KOHTPONbHbLIX PaboT (KONNOKBUYMOB), TeM pedepaToB, KypCOBbIX

Mepe4yeHb 3aA4aHU ANt KOHTPONbHbLIX paboT

KoHTponbHasa paboTta Ne1
lposodumcs 8 nucbMeHHOU ¢hopmMe o sapuaHmam, rpernodasamersis KOHMPoupyem
camMocmosimesibHOCMb pelweHus: 3aday KaxobiM cmyOeHmMOoM, rpoeepsiem 8bIrofIHEHHbIE 3a0aHus U
opzaaHu3yem pabomy Had owubkamu 2pynrbl 8 aydumopuu

BapuaHTt Ne 1.

1. Ckonbko rpammoe HCI, HNOz wu H,SO, cootseTcTBeHHO cogepxutca B 1 cm®
KOHLIEHTPMPOBAHHOIO pacTBopa KUcroT: consHou (p = 1.190 r/cm?®), asoTHow (p = 1.400 r/cm®) 1 cepHoM
(p = 1.836 r/cm®)?

2. Onpeaenvte MaccoByo OOMI0 U MOMSAPHYH KOHUeHTpauuio pacteopa HsPO, (p = 1.031 r/cmd),
€CIny MOMAPHas KOHLIeHTpaLUus akeBmBaneHToB pacteopa 1.9 mons/ame (fa = 1/3).

BapunaHT Ne 2.

1. Ckonbko rpammoB 60%-ro pactBopa efkoro kanv n sBogel noTpebyeTcs, 4Tobbl npurotoButs 500
r 10%-ro pactsopa?
2. Ckonbko rpammoB 36%-ro pactBopa CONsAHON KUCNOTbl NoTpebyeTca ana npurotosnexHns 5 n 0.2

M pacTteopa?

BapunaHT Ne 3.

1. Kakoit o6bem 2 M pactBopa HCI cnegyet no6asutb k 1 am® 0.15 M pacteopa HCI, 4To6bI
nonyuntb 0.20 M pacTteop?
2. Ckonbko rpammoB xmnoposogopoaa coaepxutca B 200 cm® 0.005 M pacTBopa COnAHON KUCNOTbI?

BapunaHT Ne 4.

1. CkonbKo rpaMMoOB KpucTannorugparta cynbdata mean notpebyerca gns npurotosnexHms 50 r
8%-Horo pacteopa?

2. KakoBa npoueHTHas koHueHTpaumsa 6 M HCI (p = 1.098 r/cm®)?



BapuaHT Ne 5.

1. [o kakoro o6bema cnegyeT pasbasutb 1 am® 0.2 M pacteopa HNOs, 4TOGbI NONYy4NTL PAcTBOP C
™mtpoMm T(HNO3) = 0.006300 r/cm3?

HaBecka 6e3BoaHoro kapboHaTa HaTpusa 10.600 r pacTBopeHa B MepHoi konbe Ha 500 cm®, Boaa
aonuta 4o MeTku. Yemy paBHbl MONSpHas M MOMsipHas KOHUEHTpauus 9KBMBANEHTOB ANSA MOSIHOW U
HEenosnHon HerMTpanusaumn pacteopa?

BapuaHT Ne 6.

1. B 100 mn cnmupta (p = 0.800 r/cm®) pacTtBopeHo 8.5 r moma. Yemy paBHa NpoLEHTHas
KOHLieHTpauus pactesopa?
2. Onpegenutb MOMSPHYIDO M MOMSAPHYIO KOHLEHTpauMIO 3KBUBANEHToB (ANd nonHon (a) u

HenornHon HenTpanuaauum (6)) pacteopa, cogepaluero 18% HzPO, (p = 1.100 r/cm3).

BapuaHT Ne 7.

1. Kakyto HaBecky Gypbl (Na:B4O7 -10H.0) cnegyeT B3sTb Ana npurotoBnenus 0.5 am® 0.10 M
pacTtBopa?
2. Yemy paBHbl MOSISipHasi 1 MOMsipHasA KOHLUEHTPaumMs SKBUBANEHTOB PacTBOPOB KUCMOT (MMEHLLNX

oAvHaKkoByto nnoTHocTb 1.140 r/cm®): a) cepHoit; 6) consHon; B) a30THON?

BapuaHT Ne 8.

1. CKOMbKO rpamMMoB pacTBopa as3oTHoM kucnotel (p = 1.400 r/cm®) notpeByetca  Ans
npurotosnexHuns 3000 cm® 2.000 M pacTsopa?
2. Kakoi o6bem Boabl crieagyet aobasuts k 0.5 ogm3 0.2 M pacTtBopa HCI, 4ytobbl nonyunTts pacteop

¢ Tutpom T(HCI) = 0.000730 r/cm3?

BapunaHT Ne 9.

1. Ckonbko pacteopa HCI nnotHocteio 1.100 r/cm® (w(HCI) = 0.2039) cneayeT B3ATb AnA
npurotosnexnus 1 am3 0.20 M pacTsopa?
2. CkonbKko rpammoB 6e3BoaHoi cofbl (X. 4.) notpebyetcsa ana npurotosneHnsa 500 cm® pacteopa

C MOMAPHON KoHUeHTpauuen akemBaneHTos 0.1000 mons/am® (fa = 1/2) ?

BapwaHTt Ne 10.

1. Tutp pactBopa H,SO, paseH 0.004900 r/cm3. BbMMCMIUTL MOMAPHYID  KOHLIEHTPaLUMIO U
MONSPHYIO KOHLUEHTpauuo akenBaneHToB (fa = 1/2).
2. CKONbKO rpaMMOB CEPHOM KUCMOThI codepxnTcst B 1 M pacTBopa C MOMSPHOM KOHLUEHTpaumen

aksusaneHTos 0.1000 monb/am® (fa = 1/2)?

BapwnaHTt Ne 11.

1. Kakon o6bem 2 M pactBopa H2SO4 cnegyet no6asutb k 0.5 am® 0.1 M pacTtBopa, 4TOGbI
nony4ntb pacteop H2SO4 ¢ MONAPHOW KOHLEHTpaumen akeuBaneHToB 2 mons/am® (fa = 1/2) ?
2. Ckonbko rpammoB KOH cogepxutcsa B 200 cm® 0.0820 M pacteopa?

BapuaHT Ne 12.

1. Ckonbko rpammoB Boabl notpebyetcs ans npurotoBneHus 10%-ro pacteopa BaCl, n3 35 r
OBYXBOAHOIO Kpuctannorugpara xnopuga 6apna?
2. OnpeaenuTb MOMSIPHYIO KOHLEHTPaUUI0 SKBUBANEHTOB AN MOSTHOW HEMTpanu3aumMm pacTBOpOB

crieaytoLmMx KucnoT: a) cepHoi (p = 1.836 r/cm3); 6) asoTtHoi (p = 1.400 r/cm?); B) consiHon (p = 1.189
r/cm3).

BapuaHT Ne 13.

1. Ckonbko BoAbl Heobxoammo npubasuTb k 200 cm® 46 % pactBopa HNO3z p = 1.285 r/cm®, 4ToOGbI
npeepaTnTb €ro B 16 %?

2. Hanti monsipHyto koHueHTpauuto HCI, ecnu Tuc = 0.003522 r/cm®.

BapuaHT Ne 14.

1. N3 2.500 r Na,COs npurotoBneHo 500 cm® pacTtBopa. BblumcnuTb Ons aToro pacTeopa: a)
MOJISPHYI0 KOHUEHTpauuio; 6) MONSPHYHO KOHUEeHTpauumto akemuBaneHToB; B) T(Na2COs).
2. Ckonbko rpamMMoB pacTBopa cepHoit kucroTbl (p = 1.611 r/cm®) notTpebyeTcs AN NPUroToBNEHUS

8.00 am® pacTBopa ¢ MonsipHON KoHUeHTpauuen aksuaneHTos 0.300 monb/am® (fa = 1/2)?



Kputepuun oueHMBaHMA KOHTPONbHOM paboTbl Ne1:
OTNMYHO. YCnewHoe MPUMEHEHNE TEOPETMYECKUX WM MPaKTUYECKUX 3HaHUM ONs peleHus 3agaHuin
KOHTpOnbHOM paboTbl. PeweHne Bcex 3agay BbIMONHEHO 6e3 owmMBOoK N HETOYHOCTEMN.
Xopowo. BbinonHeHve Bcex 3ajaHui, NpeayCMOTPEHHbIX B KOHTPONbHOW paboTte. [onylieHsbl
He3HaunTenbHble OWNOKMN N HETOYHOCTW.
YpoBneTBopuTtenbHO. PelueHne HenonHoe, 6e3 060CHOBaHMN U OO bSICHEHWIA.
HeynoBnetBoputenbHo. HeT pelleHnin 3agay KOHTponbHoOWM paboTol. Mpu peweHun 3agay n otTBeTax
Ha BOMNPOCbLI KOHTPONbHOW paboTbl AoNyLUEHbI Fpybble, NPUHLMMIMANbHbIE OLLMOKN.

KonmponbHas paboma Ne 2 (konnokeuym)
lposodumcsi 6 eude uHOUBUOyanbHO20 cobecedogaHUsi MO Xpomamozpaghuyeckum memodam ¢
KaxxobIM cmyOeHmom

1.0npeageneHne xpomaTorpadum Kak rmépmnaHoro MeToaa aHanmaa, knaccmdmkaumm
Xpomatorpaduyecknx MeToaoB.

2. Teopusa TeopeTUYECKMX Tapernok B XxpomaTorpaduu.
3.KuHeTunyeckasa teopusi xpomatorpacuu.

4.KauyeCTBEHHbIN N KONTMYECTBEHHbLIN XpoMaTorpaduyeckmin aHanms.
5.["a30-agcopbunoHHas xpomartorpadus.

6.[a30-xugkocTHaa xpomaTorpadus.

7 . KngkocTHo-TBEpaodasHas xpomaTtorpadms.
8.2KnaKoCTHO-XMOKOCTHaa xpomMaTorpadus.
9.BblicokoahdheKkTUBHAA XUAKOCTHAA XxpomaTtorpadus.
10.MoHoOBMeHHas xpomaTorpadus.

11.NoHHas xpomaTorpadusi.

12.3Kckno3noHHasa xpomaTtorpadus. ObLwme npuHUmMnbl MeToga.
13.bymaxHas xpomaTtorpadusi.

14.ToHKkocnonHast xpomaTtorpadus.
15.XpomaTo-mMacc-CnekTpoMeTpus.

KoHTponbHasa paboTta Ne 3 (konnokBuym)
lMposodumcsi 8 eude uHOusuUOyaslbHO20 cobecedosaHuUsi MO creKkmparsbHbIM MemodaM C KaxXObiM
cmydeHmowm

1.Knaccudumkauma metogoB cnektpockonuu. CnekTpbl MCAyCKaHus, MOrMOWeHUs W pacCesiHus.
CTpyKTypa aTOMHbIX 1 MOSNEKYNSAPHbLIX CEKTPOB.

2.ATOMHO-3MUCCMOHHAA  cnekTpockonus. ATommsatopbl. MeTponorndyeckue XxapakTepuctukm u
aHanuTnyeckne BO3MOXXHOCTU aTOMHO-3MUCCMOHHOIO MeToAa aHanmaa.

3.MeTopg boToMETPUN NNAMEHWN.

4.ATomHOo-abcopbumoHHas cnekTpockonusi. ATommsaTtopbl. MeTponormyeckne xapakTepucTukm W
aHannTM4eckme BO3MOXXHOCTN aTOMHO-abcopbUMOHHOro MeToaa.

5.3aKoH CBETONOrNOLWEHNS B MOMNEKYSIPHON abCcopOUMOHHON CNEKTPOCKONUK. [NPUYNHBI OTKIOHEHNS OT
OCHOBHOrO 3aKOHa CBETOMOrTOLEHMS.

6.A6copbumoHHasa cnektpockonust B YO u Buanmmon obnactsax. OcHoBbl MeToga. AnnapaTtypa ansi
cnekTpodoToMeTpumn n otomeTpmnn. MeTponormyeckne xapakTepucTMkm MeToaos.

7.HbpakpacHaa cnekTpockonus. NpuHUMi 1 OCHOBLI MeToAda. TeXHMKa 1 NpakTU4eckoe NpMMeHeHue.
8.CnekTpockonusa KOMOMHALMOHHOIO paccesiHus (PamaHOBCKas CNEKTPOCKOMNMUS).

9./ltommHecueHTHas cnektpockonus. OCHOBbI MeToAa.

10.MoHATMe 0 Macc-cnekTpoMeTpun. Bo3amoXXHOCTM MeToaa.

Kputepuun oueHuBaHMA KOHTPOSbHbIX paboT 2 u 3 (KONOKBUYMOB):

- 3auyTeHo. BbicTaBnsieTcss CTyAeHTy, ecnv OH 3HaeT TeopeTMyeckue OCHOBbI MeToda, NpeacTaBun
MOMHbIN apryMeHTUPOBaHHbIA OTBET Ha BOMPOC KOHTPOSIbHOM paboTbl, OTBETUN Ha AOMNOSHUTENbHbIE
BOMPOCHI.

- He 3a4yTeHo. BbICTaBMsieTCA CTYAEHTY, €CliM OH He CMOr OTBeTUTb Ha MPEeAnOXeHHbIN BONpoc
KOHTPOJIbHOM paboThl M 3aTpyAHSIETCS OTBETUTL Ha AOMONHUTENbHBIE BOMPOCHI NpenoaaBaTerns.



KypcoBas pa6orTa:

Kypcoeasi paboma ripogsodumcs 8 wecmom cemecmpe. Kaxdbili cmydeHm rioriydaem uHousudyasibHoe
3adaHue (Temy u nnaH 6bINOAHEHUS Kypcosol pabomsbl, CrUCOK Jiumepamypsl), mpebyrowee
MPUMEHEHUs1 T0JTy4eHHbIX 3HaHul, YyMeHUU U HasblKo8 8 Kypce «AHamumuyecKkass Xumusi». 3awuma
Kypcosbix pabom ripoxodum ¢ rpe3eHmauyuel pe3yrbmamos Kaxobim cmydeHmom. OueHKa 3asucum
HEe mMONIbKO Om 3KCrepuMeHmasilbHO MOJly4YeHHbIX pe3y/nbmamos, HO U Om YpoeHs eriadeHusi
MamepuasioM, Om 0meemo8 Ha 80rpochbl rpernodasamersii, om Kayecmea OOPMIIEHUS U
npedcmaeneHuss pabomel. Kypcogass paboma OommkHa O6bimb oghopmriieHa 6 coomeemcmeuu ¢
mpebosaHusimu FOCT, ¢ ucrione3oeaHuem 0603HavYeHUl U mepMuHo8 coariacHo rnpasunam IUPAC.

TeMbl KypcoBbIX paboT (npumepbl):
1. CnekTpooTOMETPUYECKOE onpeaeneHme ankmnapomaTnyeckon aMmMHOKUCIIOTEI B BOAHOM pacTBope.
2. NoTeHuuomeTpryeckoe onpeaeneHme KOHCTaHT OCHOBHOCTU aHMOHOOOMEHHOro MaTepuana.
3. OnpegeneHune 0600LLEHHbIX NOKa3aTenen cogepXaHnsa opraHMYeckmMx BELECTB B NPUPOSHON BoJe.
4. doTomeTpudecKkoe onpeaeneHune rmuumnHa B BuOe MeQHOro KoMmnnekca.
5. OnpepgeneHve obLiero conecogepXxaHuss U COAEPXaHWA rNaBHbIX MOHOB B BoAe BopoHexcKoro
BOJOXpaHunMLLa
6. AHanu3 M3MEeHeHWs CTPYKTYpbl aHMOHOOOMeHHMKa npu copbumn dopmanbgernga metogom WK-
CMEeKTPOCKONUM.
7. PasgeneHune TMpo3nHa n MMHepanbHOW CONn METOAOM dfeKTpoananunaa.
8. OnpegeneHune WENOYHOCTUN U XXECTKOCTM BOAONPOBOAHOM BOAbI B pa3HbIX panioHax r. BopoHexa
9. OueHKa coaepxaHnsi MOHOB TSXKeNbIX MeTasnsioB B Boge BopoHeXCKOro BogoxpaHmnumLa.
10. YcTaHoBNeHne cogepaHns HATPaT-MOHOB B MNSI040O0BOLLHON NPOAYKLMM C UCNONb30BaHNEM METOAA
NOHOMETPUMN.
11. AHann3 MMHepanbHOro coctaBa MOJSIOYHOW ChIBOPOTKM.
12.Pa3geneHne apoMatnyeckorn aMUHOKUCIOTBI U HATPaTa HaTpus MeToAOM Ananusa.

Kputepuu oueHnBaHnA KypcoBomn paboThl:

OTnNUYHO. YcnewHoe NpuMeHeHne TeopeTUYECKMX U NPAKTUYECKMX 3HAHUIA NS BbINOIHEHUS KYPCOBOW
paboTtbl. KypcoBasi BbIMOMHEHa MOMHOCTBIO B COOTBETCTBMM C MOCTABMEHHbIM  3aJaHUEM.
OkcnepvMeHTanbHble  pes3ynbTaTbl  CTaTUCTUYECKM 0OpaboTaHbl WM npoaHanuavpoBaHbl. [lpu
BbINOMHEHNM MCCNeaoBaHMsa cobnioganvicb NpaBnia TEXHUKN SKCMIEPUMEHTA M TEXHWKM ©e30MacHOCTM
aHanunTnyeckmx pabot. PaboTta npaBuibHO odopMiieHa 1 3alumLLeHa.

Xopowo. BrinonHeH Becb 06bem KypcoBoK paboThl, NpeaycMOTPEHHbLIN npenogasartenem. JonyLieHsbi
He3HaunTernbHble OWWOKM WM HETOYHOCTU B IKCNEepUMEHTe. OKCMepuMeHTanbHble pe3ynbTaThbl
cTatuctudeckn obpaboTaHbl M npoaHanuanpoBaHbl. [Mpy BbINOMHEHUM KccregoBaHus cobnoganucb
npaBua TeXHUKN IKCNEePUMEHTa N TeXHMKM Be30nacHOCTU aHanuTuyecknx pabot. Pabota npaBunbHO
obopmMrieHa 1 3almLLeHa.

YooeneTtBopuTtenbHo. KypcoBas paboTa BbIMOMHEHA M 3alUMLLEHA, HO pe3yrbTaThbl NpeacTaBneHbl 6e3
obocHoBaHWA K 0ObACHEHWn. EcTb npeTeH3aum no odpopmneHuto. Oby4varomecs He OTBEYalT Ha
BOMPOCHI NpenogaBaTtensa U He MOryT MPUMEHUTb MOMYYEHHbIE 3HAHUS MO Kypcy ANsi MHTepnpeTauun
NOMYYEHHbIX AAHHbIX.

HeypnoBnetBopuTtenbHo. KypcoBasi paboTa He caenaHa unu caenaHa Ha HU3KOM TEOpPeTUYECKOM U
3KCrNepuMeHTanbHOM ypoBHe. MNpu 3amTe gonyLeHbl rpyoble, NpMHUMNManbHble ownoKu.

20.2 NMpomexyToyHaa aTrectauma

MNpomMexyTouHasa aTTecTaums No AUCUMNIMHE OCYLLECTBNSETCA C MOMOLLBIO CNeAyHoLLIMX
OLIEHOYHbIX CPEACTB:
lMucbmeHHble omeembl U  pesynbmambl cobecedosaHusi M0  80rpPoOcam
3K3ameHayuOoHHbIX buriemos u ro 8orpocam K 3adyemy
(HaumeHosaHuUe OUEeHOYHO20 cpedcmea NMPOMeXymoYHOU ammecmauyuu)




lNMepeyeHb BONPOCOB K 3K3aMeHaM U 3a4eTaMm, nopsaaok cbopmupoBaHusa KUM

MNepeyeHb BONPOCOB K 3K3aMeHaMm

Bonpochl K ak3ameHy Ne1 no aucuunnuHe

1.MpeomeT aHanutMyeckon xmmmn. Knaccudumkaums aHanutuyeckux meTtodoB. TpeboBaHusa K
MeToAdam.

2.3HayeHve u obnactTn NPMMEHEHUS XMMUYEeCKOro aHanusa. Buabl aHanunsa. KayecTBeHHbI U
KONIMYECTBEHHbIM aHanms.

3.Ctagnn aHanuTtuyeckoro npouecca. Otéop npobbl. MogrotoBka npobbl Anst aHanuaa.

4. AHanuTtudecknn curHan. MNamepenue. pagyvpoBka. [oHATUS 4YyBCTBUTENBHOCTUM M npegena
oBHapyxeHus.

5.To4yHOCTb M3MepeHusi. Cuctematnyeckme u criydamHole owmndkn. Matematmyeckas obpaboTka
pes3ynbTaTtoB aHanuaa.

5.TeopeTudeckne OCHOBbI MeToda rpaBumeTpun. PaBHOBecuMe B cuCTeMe OCafoK-pacTBop.
TepmognHamuyeckas, KOHLUEHTPaAUMOHHAA U YCNOBHAs KOHCTaHTa Npou3BeAEeHUS pacTBOPMMOCTM.
Ycnosua obpasoBaHus U pacTBOPEHUS OCaaKa.

6.PacTtBopmMOCTb. PakTopbl, BAMSIOLWME HA PACTBOPMMOCTb ManopacTBOPMMOrO dfeKTponuTa.
7.CyLlLHOCTb rpaBMMETPUYECKOrO MeToda aHanuaa. Metoa ocaxgeHus n MeTod OTroHKWU. PacyeTbl
B rpaBumeTpumn. [[paBMMeTpUYeCcKMn akTop.

8.TpeboBaHusa k ocagutento. Ocaxxgaemas n rpaBumeTpuyeckas opmbl. TpeboBaHUS K HUM.
9.AMOpMHBIE U KpUCTanNnU4eckme OCafku, YCnoBus UX nonyyeHus. Pasmep 4actuy OCagKos,
BNUSIHNE pasnunyHbIX hakTopoB. OTHOCUTENBHOE NepeckileHne. F[oMoreHHoe ocaxgeHue.
10.3arpssHeHune ocagkoB. CoocaxaeHne, ero pasnnyHble MeXaHU3Mbl.

11.MpumeHeHne rpaBumMmeTpuyeckoro metoga. paBumeTpuyeckoe onpegeneHve 6apusa n Bodbl B
Kpuctannorngpare xnopuga 6apums.

12.CywHocTb TUTpUMeTpun. Knaccudurkaumsa TMTpuMeTpnu4eckux MeTogos.

13.MeTog nMnNeTMpoBaHMS M METOA OTAErNbHbIX HaBecok. [lpsmoe, obpaTHOe M KOCBEHHOE
TUTpPOBaHue.

14.TeopeTnyeckMe OCHOBbI KUCITOTHO-OCHOBHOIO TUTPOBaHus. [NpoTonutuyeckass Teopus KUCIOT U
ocHoBaHui. Cuna KMCNOT WM OCHOBaHUW. KoHCTaHTbl Auccounauum cnabblX 3neKTponuToB.
15.Knaccudomkaumm  pactesoputenen. AMUNPOTHbIE pacTBOPUTENW, KOHCTaHTa aBTonpoTonmsa.
NoHHoe npousBeaeHne Boabl. [MokasaTenb KMCIIOTHOCTU cpeabl.

16.Pacuyét pH B pactBopax cumbHbIX U crabbiX KACMOT M OCHOBAHWMW, MMAPOSN3YIOLNXCS COJEN,
amMqonnToB.

17.BbydepHble pacTBopbl. BydepHas emkocTb. pH 6ydepHbIx pacTBopoB.

18.KpuBble TUTPOBaHUS CUSTbHBIX KACIIOT M OCHOBaHWIA.

19.KncrnoTHO-0CHOBHbIE NHAMKATOPbI, TEOPUM MHONKATOPOB.

20.KpuBble TUTPOBaHMS cnabbiX KNCIOT N OCHOBAHUN.

21.Bbibop nHankatopa. MHaukaTopHbIE OLLINMOKMN.

22.TutpoBaHue cMeceln NpPoTONUTOB (Ha NpuMepe onpeaerneHve coabl U Wenoyn Npu COBMECTHOM
npucyTtcTeumn). NMpMMeHeHne KUCNOTHO-OCHOBHOMO TUTPOBAaHUS.

23.KomnnekcoobpasoBaHue. MNpumeHeHne KOMMMeKcoB B aHanuTnyeckomn XUMUWN.
KomnnekcnmeTtpus.

24.CywHOCTb MeToaa KomnnekcoHoMeTpun. KoMnneKkCcoHbl. 3TuneHanammHTeTpaykcycHas Knucnota
(30TY). YpaBHeHne matepuanbHoro 6anaHca. PacyetT monspHown gonv ogHom u3 cpopm IOTY.
25.TpunoH b, komnnekcbl MOHOB MeTannos ¢ TpusioHoMm b. KomnnekcoHomeTpuyeckoe TUTPOBaHUE.
lMepBUYHbIE CTaHaapTbl. MeTannonHankaTopbl.

26.KpuBble TUTPOBaHMA B KOMMSEKCOHOMETpUN. MHONKATOPHbIE OWMOKM B KOMMIIEKCOHOMETPUN.
27.NpyMeHeHne KOMMMEKCOHOMETPUYECKOrO TUTPOBAHKS. OnpepgeneHne >XeCTKOCTM BOAbI.
Mpamoe, obpaTHOE, BbITECHUTENBHOE N KOCBEHHOE TUTPOBAHME.

28.0npenenenve cMecu MOHOB METansIoB NPU COBMECTHOM MPUCYTCTBUM.
29.0KkncnMTeNbHO-BOCCTAHOBUTENBHOE paBHOBeCKE. YpaBHeHNe HepHcTa.

30.KoHcTaHTa  paBHOBecusi. HanpaBneHne  OKUCNUTENbHO-BOCCTAHOBUTENBHOM  peakuuu.
31.0KncnMTenbHO-BOCCTAHOBUTENBHOE TUTPOBAHME. KpuvBble TUTpPOBaHWA B OKCpeaAMETPUM.
Cnocobbl 06HapY>KEHNA KOHEYHOWN TOYKU TUTPOBaHUS.

32.MepmaHraHaToMeTpuUS.



33.MopomeTpus. KocBeHHOE nogomeTpuyeckoe onpeaenieHme NOHOB Meau B pacTBope.

34 MeToabl OKUCMUTENbHO-BOCCTAHOBUTENBHOMO TUTPOBaHUA MO  TUNY TUTpaHTa (KpaTkas
XapakTepucTuka).

35.MoHATne 06 ocaguTenbHOM TUTpoBaHuW. [NpuMeHeHMe ocaguTenbHOro TUTpoBaHUA. Kpusas
TUTPOBAHUS.

36.ApreHToMmeTpnsa. OCHOBHbIE CMOCOOLI OUKCALMN KOHEYHOW TOYKM OCAAMTENBHOrO TUTPOBAHUS
(meTog Mopa, metog PasHca, metog Ponbrapaa). MepkypomeTpus.

37.Tepmunyeckne metogbl aHanmsa. Obwasa xapakrepucTuka rpynnbl METOO0B.

38.MeToabl pasgeneHns N KOHUEHTPUPOBAHUSA B aHannTu4eckon xummn. Knaccmudukauma metoaos
pasgeneHus.

39.MeToabl, OCHOBaHHble Ha obpasoBaHuM HoBol hasbl. OcaxpeHue. OTroHka. OucTunnsums.
40.MeToabl, OCHOBaHHbIE Ha pacnpefeneHnn KOMMOHEHTOB MeXay ABYMSA dha3amMu. JKCTpaKuums.
Copbuusi. MOHHbIN 0OMEH.

41.MeToapbl, OCHOBaHHbIE Ha WHOYUMPOBAHHOM MeXda3HOM nepeHoce M3 oAgHon ¢hasbl B APYryto
yepes pasgensoLyo nx TpeTbto. uanua. Onektpoananui. bapomembpaHHble MeToAbI.

42.MeToabl BHyTpudasHoro pasgeneHus. 3nektpodopesd. Macc-cenapauud. lNoHaTne o FFF-
meTodax.

Bonpochl Kk 3k3ameHy Ne 2 no aucumnnuHe

1. BBegeHune B xpomatorpaduyekme metodbl aHanusa. OnpegeneHve xpomartorpaduun. [NoHATUA
NOABWXHOW U HENOABWXHON dhasbl.

2. Knaccudpuvkauusa xpomaTorpadpuyeckux MeTOoAOoB MO MNpUMEHsieMbiM  dasam, N0 TexXHuKe
BbINOMIHEHNS M MexaHuM3My XpomaTorpadmyeckoro npouecca. Cnocobbl xpomaTorpadupoBaHUS:
PpPOHTaNbHbIN, BbITECHUTESBHbIN, 3MIFOEHTHbIN.

3. AHanuTtnyecknin curHan B xpomaTorpadun. OCHOBHblE napameTpbl XpoMaTorpadduyeckoro nuka.
KoachdbmumeHT yaoepxmBaHusa n  KoadhdUUMEHT eMKkocTU. CenektmBHOCTb U 3 FEKTUBHOCTD
XpomaTtorpadmnyeckoro pasgeneHus.

4. TeopeTudeckne OCHOBbI XpomaTorpadmnyeckoro aHanmsa. WMsotepmbl agcopbumn. [lMoHsTMe
TEopeTMYeCcKoN Tapernku WU BbICOThbl, 3KBMBANEHTHOMW TeopeTuyeckon Tapernke. YpaBHeHue BaH
[eemTepa n ontumMmnsaumns xpomatorpagmyeckoro npouecca.

5. MasoBasa xpomatorpadus, 6roK-cxema yCTaHOBKW, BbIOOpP rasa-HocuTensi, copbeHTa, geTekropa.
HacagouHble 1 kanunnsipHble KONMOHKM. KadecTBEHHbIN aHanm3 B ra3oBon xpomaTorpadun. Bpems
yoepxuBaHus, nHgekcol Kosava. KonndecteeHHbIM aHanms.

6. XupgkoctHas xpomatorpadwus. PactBoputenn aOns XugkocTHonm xpomatorpaduun. Bbibop
copbeHTa. Mogudmkaumus nosepxHoctn copbeHta. HopmanbHo-Gha3oBas 1 obpallieHHo-ga3oBas —
BUObl  BbICOKO3A(O(EKTMBHOM  XMOKOCTHOW  XpomaTtorpacmn. [eTektopbl B XWUAKOCTHOM
XpomaTorpadun.

7. NoHoobmeHHnkn. MloHoobmeHHas xpomaTorpadms. MoHHasa xpomatorpadums. CopbeHTbl ans
MOHHOW XpomaTtorpaduu. [JByXKONOHOYHbBIA N OQHOKONTIOHOYHBIM BapuaHTbl MOHHOW XxpoMaTorpadoum.
[leTekTopbl B MOHHOW XpomMaTtorpaduu.

8. Okckno3noHHasa xpomaTtorpadumsd. CywHocTb Metoga. OcobeHHOCTM MexaHu3ma pasgeneHus.
MpumeHeHwue.

9. MNoHATne 0 nuraHgoodMeHHOM xpomaTtorpadum.

10. TlnaHapHas  xpomatorpadusi. Bwugbl OymaxHom  xpomartorpadun.  TOHKOCMOWHasi
XpomaTorpadusi.

11. Beibop onTumansHOro metoga xpomaTorpadmnyeckoro aHanmaa.

12. BBegeHne B cnekTpanbHblii aHanua. Llkana anektpomarHuTHbiXx BOJSH. Knaccudmkaums
crnekTpanbHbIX METOAOB aHanu3a no AnvHaM  BOSH  (YacToTaM, 9HeprunaM), MexaHusmy
B3aMMOAENCTBUSA  9NEKTPOMAarHUTHOrO MNOMsi C  BewecTtBOM. ATOMHas UM MOfeKynspHas
CMEeKTPOCKONUS.

13. 3MUCCUMOHHLINM CchneKkTpanbHbIi  aHanuid. ATomusatopbl. Cnocobbl MOHOXpoOMaTU3aUMKM W
permcTpaumm cnektpoB. Ka4ecTBEHHbIN 1 KONNYECTBEHHLIA aTOMHO-3MUCCUOHHbIA aHanus.

14. doTtomeTpus nnameHun. Cxema npubopa. CTpykTypa nnameHu. [lpoueccbl B nnameHwu.
MpumeHeHue meToaa.

15. ATOMHO-abcopbLuMOoHHbIM aHanm3. Cxema npubopa. Jlamnbl ¢ NonbiM KatoaoMm. namMeHHbIn n
3NEKTPOTEPMUYECKMIN BapuaHT aTOMHO-abcopOLMOHHOro aHanuaa.

16. OCHOBHOW 3aKOH CBETOMOrNOLWEHNSA B NIMHENHOW U 3KCMOHEHUManeHon dopme. OTKNOHEHNSA OT
NMHEMNHOCTU NPY CBETONOIMOLWEHNN. 3aKOH agAMTUBHOCTM CBETOMOITOLLEHUS.



17. doTomeTpnyecknin aHanmid. Cxema cpotomeTpa. Boibop cBeTodunbTpoB. YyBCTBUTENBHOCTL
doToMeTpryeckoro onpeaeneHns. KaueCtBeHHbIN U KONUYEeCTBEHHBI (POTOMETPUYECKUI aHanus.
18. Ponb MoOHOXpomMaTU4yHOCTM B abcopumoHHOW cnekTpockonuu. CnekTpodoToMEeTPUYECKUiA
aHanmn3. Cxema cnektpocoToMeTpa. AHanM3 MHOFOKOMMOHEHTHbIX cucTteMm. OnpegeneHue
MONSAPHbIX KO3 PUUNEHTOB CBETOMOIMOLLEHUS.

19. XpoMOOpHbIE N ayKCOXPOMHbIe rpynnbl. [MoHATHE 0 6aTOXPOMHOM M TMNCOXPOMHOM CABUre.

20. KonebatenbHas cnekTtpockonusa. WHdpakpacHaa  CNEeKTpoOCKONMst M CMEeKTPOCKONUS
KOMBUHaLMOHHOro paccesHus. iaeHTudgpumkaumsa Bewects METOAOM MHAIPAKPACHOW CNEKTPOCKOMMUM.
21. JTIOMUHECLEHTHbIN aHann3.

22. ToHATNE O MACC-CNEKTPOCKOMUM U XPOMaTO-MaCC-CNEKTPOCKOMMUMU.

23.BBegeHve B anekTpoxumumyeckme MeTtodbl aHanusa. Knaccudumkaumsa 9nekTpoXMMUYecKnx
MeTOO0B.

24. TloTeHumomeTpuyeckuin aHanus. WHOuvkatopHble 3MeKTpoabl M ANeKTpoabl CPpaBHEHMS.
NoHocenektnBHble anektpoabl. CTeKnaHHbIM 3nekTpog u ero Teopus. [lpamas moHoMeTpus.
lMoTeHunomeTpu4ecKoe TUTPOBaHME.

25. BonbTtamnepomeTpud. PTyTHbIM Kanawowmuin aNekTpoa v nonsporpadudecknin aHanua. Teepable
anekTpoabl. [loTeHuMan nonyBOMHbI W KA4YeCTBEHHbIA BOMbTAaMMEPOMETPUYECKUA  aHanms.
MpepenbHbI AN dY3NOHHBIN TOK. KONMYECTBEHHbIN BONIbTaMNEPOMETPUYECKNI aHaNu3.

26. NoHATHe 06 NHBEPCUOHHOW BONbTaMNepoMeTpun.

27. AMNepomeTpuyecKoe TUTPOBaHME.

28. dnekTporpaBumeTpus.

29. MNpamasa KynoHOMETPUS 1 KyJIOHOMETPUYECKOE TUTPOBAHME.

30.9neKTponpoBOAHOCTbL pacTBOPOB. NMpsaMas KOHAYKTOMETpUS.

31.KoHaykTomeTpuyeckoe TUTPOBaHME.

32. OcoBeHHOCTM BbICOKOYACTOTHOMO KOHAYKTOMETPUYECKOIO TUTPOBAHMS.

MepeyeHb BONPOCOB K 3a4yeTamM

Bonpochl k 3a4eTty Ne 1 no gucumunnuHe

1. MpaBunna TexHukn 6e3onacHocTn angd paboTbl B aHanuTnieckon nabopatopun.

2. NpaBuna paboTbl C XMMUYECKON Nocyaon. ToYHasa 1 HeToYHas MepHas nocyaa.

3. TexHnka B3BeLLUMBAHNA HA TEXHUYECKUX U aHANUTUYECKMX Becax. YCTPOUCTBO aHarnMTUYeCKUX BECOB.
ToyHOCTbL B3BELIMBaAHUSA

. OCcHOBHble cnocobbl BbIpaXXeHUS KOHUEHTPaLUMM B aHanNUTUYECKON XMMUW.

. MoHATMe akBMBaneHTa 1 hakTopa 3KBUBANEHTHOCTWN. 3aKOH 9KBMBAIIEHTOB.

. MpaBvna NpuroToBneHnsa pacTBOPOB A5 XMMUKO-aHanMTnyeckmx pabor.

. MepBrYHbIE M BTOPUYHBIE CTaHOAPThl B aHaNMTUYECKON XUMUMN.

. OCHOBHbIE onepauun rpaBUMEeTPUYECKOro aHanm3a B MeToAe OCaxaeHus.

. MpaBnna BbICYyWMBaHUA 1 NpPOKanMBaHUSA OCaaKOB.

10. MeTog NpsiMON U KOCBEHHOW OTIOHKM B rpaBUMETPUN.

11. AHanuTu4eckme pacyeTbl B T[paBUMETpMYECKOM aHanu3e. Mcnonb3oBaHne B pacyeTax
rpaBMMeTpUYECKOro akropa.

12. TutpumeTpua. Knaccnukaumss MeTogoB Ha OCHOBE peakuuu, nexallen B OCHOBe onpegeneHuns
LeneBoro KOMMOHeHTa.

13. MNpuHUMN JEeNCTBNA NHOMKATOPOB B PasfiMyHbIX MeTodax TUTPUMETPUN.

14. TutpoBaHwue. Npuembl TUTPOBaHUA: NpsiMoe, 0bpaTHOE N KOCBEHHOE.

15. Cnoco6 nuneTnpoBaHust U cnocob oTAeNbHbIX HABECOK NPY TUTPOBAHWM.

16. MaTemaTnyeckasa obpaboTka pe3ynbTatoB TUTPMMETPUYECKOrO aHanmaa.

17. TexHuKa aKCTpaKUMOHHbIX MeTo40B. OCHOBHbIE MOHATUSA B METOAE AKCTPaKLMK.

18. PacyeT KOMMYECTBEHHbIX XapakTepUCTMK MNPOLECCOB pasfefieHns, KOHLUEHTPUPOBaHUA U
N3BneYeHuns.

©O©oo~NO O

Bonpochl k 3a4ety N2 2 no gucuunnuHe

1. MNMpaBnna TexHukn 6e3onacHocTn Ansa paboTel B XxpomaTorpadguyeckon nabopatopun.

2. [a3oBbI xpomaTorpady, 6nok-cxema npuodopa.

3. Bbibop rasa-HocuTens, HenoABWXKHOW ¢hasbl, AeTeKTopa.

4. Tyinbl KONOHOK B ra3oBoOK XpomaTorpadum.

5. KayecTBeHHbIN aHanu3 B razoBon xpomaTorpadpun. Bpems yaepxuaHug, nHaekcsl Kosava.



6. KonuyecTtBeHHbIN aHann3 B rasoBoM XxpomaTorpaduun. PacuyeTbl cogepxaHusi onpenensemMoro
KOMMOHEHTA.

7. XngkocTHbIn xpomaTorpad. brnok-cxema npubopa.

8. HopmanbHo-thasoBas n obpaleHHo-pa3oBas xpomatorpadma. AHanmanpyemble BeLLeCcTBa.

9. [leTeKTopbl B XNOKOCTHOM XpomaTorpadun.

10. MoHoobmeHHMKK. Knaccndpukaumsi no pyHKLMOHaNbHbIM rpynnam. icnonb3oBaHne ansa pasgeneHus
WOHOB MeTarnoB.

11. KayeCcTBEHHbIN 1 KONMYECTBEHHbIN aHann3 B OymakHoM xpomaTtorpacumu.

12. OcHoBbI BbibOpa MeToda XxpomaTtorpadmyeckoro aHanuaa.

13. NpaBnna TexHukn 6e30nacHOCTN B cneKkTpanbHon nabopatopun.

14. doTomeTpUusa nnameHn. bnok-cxema nnameHHOro aHanua3aTopa XULKOCTMU.

15. CtpykTypa nnameHu. lNpouecckl B nnameHun. NpumeHeHne metoga hoTOMETPUM NITAMEHN.

16. KonuyecTtBeHHbIW aHanu3 meTogoM doTomeTpun. OCHOBHOM 3aKOH  CBETOMOrNOLEHNS.
UyBCTBUTENBHOCTL  pOTOMETpMYEckoro aHanmsa. OnpegeneHne  MOMASPHOroO  KoddduuueHTa
ceeTonornoweHns. brnok-cxema hoToaneKTpokonopumeTpa.

17. MeToa cnektpocoTomeTpuun. MpuHUMN onpeaeneHns NOHOB NPU COBMECTHOM MPUCYTCTBUM.

18. brnok-cxema cnektpocoTomeTpa.

19. MNMpaBuna TexHunkn 6e3onacHoOCTN Ans paboThbl B ANIEKTPOXUMUYECKON NnabopaTopun.

20. Tunbl MOHOCENEKTUBHBIX 3NEKTPOAOB.

21. HuTtpaT-cenektusHbIi anekTpos. KoadpdunumeHT cenekTMBHOCTU anekTpoaa.

21. MNMoTeHunomeTpryeckoe TuTpoBaHue. Cnocobbl onpeaeneHnsa TOYKM 3KBUBANEHTHOCTH.

22. MpuHuun paboTbl noHOMepa.

23. KynoHomeTpuyeckoe TUTpOBaHME. DNEKTPOXMMMYECKas reHepaLmsa TuTpaHTa.

Ans oueHVBaHMSA pes3ynbTaToB OOy4YeHWs Ha SK3aMeHe UCMOoSNb3yeTCsl LKana: «OTIUYHOY,
«XOPOLLOY», «YAOBMETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHOWweHMe noKasaTenen, KpUTepueB W LWKasibl OLEHUBaHUA pe3ynbTaTOB OOYyYeHMA Ha
3K3ameHax

YpoBeHb
KpuTtepumn oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH Llikana oueHok
HOCTU
KOMMNeTeHLUN
Obyyarowuticsi 8 nonHol mepe ernadeem rnoHAMUUHbIM arnnapamom u | [NoebiueHHbIl OmnuyHo
meopemu4yecKuUMU OCHOB8aMU aHanumuyeckol XUmMuu, CcriocobeH ypOBeHb
unrcmpupogame  omeem  ripumepamu,  hakmamu,  OaHHbIMU
Hay4HbIX uccriedoeaHul, MPUMEHSIMb meopemuyeckue 3HaHusi Onsi
peweHus npakmu4yeckux 3ada4y 8 obracmu  CO8PeMEHHO20

XUMUYEeCKO20 aHasu3a 8 coomeencmeuu ¢ KOMrnemeHyusimu.

Omeem Ha KOHMPOJ/IbHO-U3MeEPUMerbHbIU Mamepuasr He 518rsiemcsi bGa3zoenlili Xopouwo
MofHbIM, HO Obyvarowulcs 0Oaem rnpasusibHbie 0meembl Ha ypOBEHb
dononHumersbHble eorpockl. Obyyarouwulics enadeem MOHAMUUHbLIM
annapamom daHHOU obriacmu Hayku (meopemu4yecKumu OCHO8aMu
OucyurnuHbl), crnocobeH unancmpupogams omeem fpuMmepamu, HO
dorlyckaem HEKoOmopble He3HaYUMerbHble OWUBKU rpu omeeme, 4mo
2080puUm 0 HedoCmMamoYHO MOSTHOM OC80EHUU KOMIemeHUUU.

Omeem Ha KOHMPOI/bHO-U3MepUmMerbHbIlU Mamepuas He sienssemcsi | [lopozoesbil Ydoenemeopu-
fnonHbiM, U obyvyarowulicas Oaem  HeErosfiHble omeembl  Ha yPOBEHb meribHO
doroniHUMeribHble 80MpoChkl. [JeMoHcmpupyem 4YacmuyHoe 3HaHue
rnpedmema, Aoryckaem CyuecmeeHHble OWubKu rnpu omeeme, 4mo
ceudemenbcmgyem o0 HeA0oCmamo4YHOM 8riadeHuu KOMemeHyusmu.

Omeem  Ha  KOHMPO/IbHO-U3MePpUMErbHbIU  Mamepuarn  He - Heydoenemeopu-
coomeemcmeyem  OCHO8HbIM  mpebosaHusIM, obyyarowutics mernbHO
deMoHCmpupyem mMoOJsIbKO OMPbIBOYHbIE, (hpaeMeHmMapHble 3HaHUS,
Oonyckaem epybbie owubku. OcsoeHue npedmema 8 pamKax
KoMremeHyut He rnokasaHo.

[na oueHnBaHu4A pe3ynbTaTtoB o6yqu|/|ﬂ Ha 3a4eTe ncnonbldyeTcqa — 3a4TeHO, HE 3a4TEHO



CooTHOLWeHMe NnoKa3aTenen n KputepueB OUeHUBaHUA pe3yrnbTaToB OGy‘-IeHVIﬂ Ha 3a4veTax

YpoBeHb
Kputepun oLieHMBaHNsE KOMNETEHLNIA cchopmmpoBaH Lkana oueHok
HOCTU
KOMMNeTeHLNN

Obyyarowulica  6bIMOMHUM U 3awumurn  pe3ynbmambl  8cex ba3soenbiti 3a4YmeHo
nabopamopHbix pabom, daem npasusibHble O0mMeembl Ha 80r1POChl YpPOB8EHb
KUM k 3auemy, enadeem yMeHUsSIMU U HasbikaMu 8 coomeemcmeauu ¢
n.19.1, cnocobeH rnpumMeHIMb meopemu4yeckue 3HaHus Kypca Ons
peweHus npakmu4dyeckux 3aday 8 obsacmu CcO8peMEHHO20
XUMUYECKo20 aHanusa 6 coomeemcmseuu co hopmMupyembimMu
KoMiemeHUyusiMu.

BbinonHeHb! u 3awjuweHbl He ece nabopamopHbie pabombl u/unu - He 3a4meHo
omeem  Ha  KOHMPOIMbHO-U3MepumersbHbil ~ Mamepuarn — He
coomeemcmeyem  OCHO8HbIM  mpebosaHUsIM, obyuyarowutics
OeMOoHCmpuUpyem moribKO OMmpbI8OYHbIE, (hpacMeHMmapHbIe 3HaHUS,
Oonyckaem epybble owubku. OceoeHue Kypca 8 coomeemcmeuu C
KoMremeHyusmMu y4ebHoz2o raHa U paboyvel rnpospamMmbl  He
roka3aHo 0by4aruUMCS.

20.3 3apaHua ana vHaMBMAYyanbHbIX ONPOCOB U AUMarHOCTUYECKOM paboTbl (MpuMepbl)
TecToBbIe BONpoChI

. Kakown n3 nepeuymcneHHbix METOAOB HE SBMSIETCA KITACCUYECKMM XUMUYECKMM METOAOM aHanmsa?
. l'paBumeTpUSA

. TntpumeTtpuga

. PeHtreHocnyopecueHTHbIN aHanu3

WN =

. Boibepute Hanbornee cenekTMBHble MeTOAbI U3 NEPEeYNCIIEHHbIX.
. TntpumeTtpua

. loHOoMeTpUA

3.KoHaykTomeTpus

4.PepMeHTaTUBHbIE MeTOAbI

NEFE DN

. Bbibepute 13 cnucka metodbl pasgeneHus n KOHUEHTPUPOBaHUS.
. KoHgykTtomeTpus

. DKCTpaKumsA

. dnekTpoananus

. Aucvnnaumsa

. doTomeTpus

. TntpumeTtpuga

OO, WNEFE W

. K cnektpanbHblM MeTogamM aHanu3a OTHOCUTCS:
. l'paBumeTpUSA

. KomnnekcoHomeTpus

. DMUCCNOHHBIN cneKTpanbHbIN aHanNus3

. MNoTeHumomeTprnyecknin aHanms

A WN-=-2PB

. MNoTeHumomeTpmnyecknin meTog — aTO...
. CnekTpanbHbIi MeToq

. XpomaTorpaduniecknin meTon,

. QNeKTPoOXMMnUyeckun meTton

WN —=O

. Ha yem ocHoBaH choTomeTpnyeckmin meton?
. Ha nornoweHun usnyyenums

. Ha otpaxeHun nanyyenuns

. Ha ucnyckanum nanyyenuns

WN PO



. KoHgykTOMeTpus ocHoBaHa Ha...

. 'amepeHun noteHumana nHANKaToOpPHOro anekTpoaa
. UamepeHumn anekTponpoBOogHOCTU pacTBopa

. IamepeHunn konuuyecTsa anekTpuyecTsa

. 'amepeHnun conpoTmeneHus pacteopa

A WON-N

. AHannUTU4YeckMn curHan B KYJTOHOMETPUYECKOM aHarnnse:
. 3]'IeKTpI/I‘-IeCKaFI npoBOAMMOCTb pacTBOopa

. KonnyectBo AneKkTpun4yecTBa

. Macca BeulecTBa, BblAeNEeHHOro Ha anekKkTpoae

WN =0

9. Kakume meTOObl aHanmMsa OCHOBaHbl Ha B3aMMOAEWCTBAW 3MNEKTPOMArHUTHOrO M3fy4YeHus C
BellecTBoOM?

1.XpomaTorpadunyeckume;

2.CneKTpanbHble;

3.3nekTpoxnmmyeckme.

10. Ykaxunte obrnacTtu cnekrpa, B KOTOPbIX MPUMEHUM MeTOo[, CNeKTPOhOTOMETPUMN.
1. YnbTpaduroneTtoBas, UHppakpacHas

2. VIHdbpakpacHas, Buammas;

3. Buaumas, ynbtpacduonertoBas.

11. Kak BbibpaTb ANWHY BOSTHLI NPY NpoBeAeHNN (POTOMETPUYECKMX onpeaeneHnin?

1. UsamepeHus npoBOAAT NPU ANIMHE BOJIHbI, COOTBETCTBYHOLLIEN MaKCMMYMY NOrfoLeHUs ceBeTa
2. lamepeHusa npoBoasaT Npuv AfIMHE BOSHbI, COOTBETCTBYIOLLEN MUHUMYMY MOTMOLWEHNA

3. lamepeHunsa MOXHO NpoBOAUTL NpU N0OOW AnNMHE BOMHbI, €CNN PacTBOP OKPaLLeH.

12. B Kaknx KkoopamHaTax CTPOST rpagynpoBoYHbIN rpaduk B boTomMeTpun?
1. OnTnyeckasi NNOTHOCTb — ANWHA BOSHbI

2. OnTnyeckas NNOTHOCTb — KOHUEeHTpaLuus

3. Cuna Toka — KOHUeHTpauus

13. [1ns onpeaeneHns kaknx MOHOB NOgONAET MeToq nnaMeHHon hoTomeTpnn?
1. Xnopua-noHbl

2. VIOHbI TSKenbIX MeTanmnos

3. NOHBbI WenoYHbIX MeTansmnos

14. Kakon 3aKOH fnexxuT B 0CHoBe abcopOLMOHHOIO CnekTpanbHOro aHanuaa?
1. 3akoH dPapages

2. 3akoH byrepa-JlambepTa-bepa

3. 3akoH Oma.

15.MNpsAMONMHENHBIN  XapaKTep  rpagyuwpoBaHHOrO rpadmka B (POTOMETPUYECKOM  aHanuse
XapakTepusyer:

1. OTpmuaTenbHOEe OTKIOHEHUE OT 3aKOHa CBETOMOINOLLEHNS

2. MNMonoxuntenbHoe OTKMNOHEHNE OT 3aKOHAa CBETOMOIOLWEHUS

3. MoaynHeHne 3aKOHY CBETONOrNOLWWEeHUA

16. [Ona Bbibopa aHanNUTUYECKOW [OfIMHbI BOSIHbI MNPU  CNEKTPOOTOMETPUYECKUX U3MEPEHNAX
npeaBapuTENbHO CTPOAT KPUBYHKO CBETOMOITOLWEHNS, KOTopas npeacTasnseT cobon:

1. Fpadhmk 3aBUCMMOCTU ONTUHECKON NNOTHOCTU pacTBOpA OT AJNIMHbI BOJIHbI NaAaroLllero ceeTa.
2. 'padhuk 3aBUCMMOCTIN ONTUYECKOM NITIOTHOCTM pacTBOpa OT KOHLUEHTpauun pacTteopa.

3. padhuk 3aBMCUMOCTU NHTEHCUBHOCTN CBETOBOIO NOTOKA OT TOMLLMHBI MOrMOLLaoLWwero cnos.

4. Npadurk 3aBUCUMOCTN ONTUYECKOW NIIOTHOCTU pacTBopa OT TOSIWMHbI MOrMNoLWarLLEero Cros.



17. K kakow rpynne mMeTogoB OTHOCUTCS XpomMaTtorpaduna?

1. MeT0oabl, OCHOBaHHbIE HA 06pa3oBaHUK BblAENSAEeMbIM BELLECTBOM HOBOWN has3bl.

2. MeToabl, OCHOBaHHblE Ha MacconepeHoce U3 oaHOM dasbl B APYryto Yepe3 memMOpaHbl.

3. MeToabl, OCHOBaHHbIE Ha pacnpeaesieHMn KOMMNOHEHTOB MeXAay ABYMA chazamu (NOABUKHOMN U
HenoABWXHOMN)

4. MeToabl BHYTpuasHoro pasgeneHus.

18. MNMogswxkHaga hasa — ras, HenoaswkHas dasa — TBepaas. Bug xpomatorpadun:
1. ToHKoCHOMHas

2. MNas3oapcop6umoHHan

3. MasoxuagkocTHas

4. XnpgkocTtHada

19. B kakom Buae xpomatorpadumn pasaeneHne KOMNOHEHTOB, BXOASLLMX B CMECb, MPOMCXOANUT 3a cYeT
NX pasnn4yHbIX pasmepoB?

1. Aacop6umnoHHoM

2. KomnnekcoobpasoBaTernbHOM

3. MloHooBOmeHHoN

4. DKCKNO3NOHHOMN

20. C kakou Uenbd B rasoBon XxpomaTorpadum WCNOMb3yHT 3HAYEHUS BPEMEHU YAepXUBaHUSA
BellecTBa?

1. na kayecTBeHHON naeHTUchuKaumm

2. Ins xapakTepucTuKn rasza-HocuTens

3. [Ansa konnyecTBEHHOrO onpeaeneHns

4. [1na oueHKN napameTpoB KOMNOHKN

21.BbibepuTte BUAbI NSTOCKOCTHOM XpomMaTtorpaduu.
1. XpomaTorpadumsa Ha 6Gymare

2. N'oHooOMeHHast xpomaTorpadus

3. Xpomatorpacusi B TOHKOM crnoe copbeHTa

4. lNenb-xpomaTorpadua

22. Konn4yecTBeHHbIN aHanus B ra3oBon xpomaTtorpadmm OCHOBaH Ha N3MEPEHUN:
1. Obbvema yaepxkmBaHns

2. MpnBegeHHOro BpemMeHu yaepXuBaHus

3. BbicoTbl/nnowann xpomaTtorpadmyeckoro nmka

4. BpemeHu ygepxunsaHus

Bonpochol

1. Kak Ha3bIBalTCA METOAbI aHann3a, OCHOBaHHbIE HA B3aMMOLENCTBUN 3NIEKTPOMArHUTHOIO U3Iy4YeHUs
C BellecTBOM?
OtBeT: CnekTpanbHbie

2. B kakoMm meToae xpomaTtorpadmyeckoro pasgeneHmsi NoABMKHONM da3omn SBNSETCS XUOKOCTb?
OTBET: B XXMAKOCTHOM XpoMaTorpaduu.

3. B npsiMoi KOHOYKTOMETPUM KOHLEHTpaLMIO BellecTBa ONpeaensioT no pesynbTatam M3MepeHust
yAernbHOW 3MeKTPONPOBOAHOCTUN UK KONMYECTBA 3nekTpuyecTea?
OTBeT: yaenbHoM 3reKkTponpoBOAHOCTH

4. XnopuacepebpsHHbIA 3NeKTPoa B Nape CO CTEKMSAHHbIM NPUMEHSAT Npu n3mepeHun pH pactesopos
WX HATPAaT-UOHOB?
OrtBeT: pH pacTBOpoB

5. Xpomatorpaduyeckme Metoabl aHanusa KrnaccuuuMpyoT MO MexaHu3My pasgerieHus unm no
BPEMEHMU 1 00BbEMY YAEPKMBAHUS BELLECTB?



OTBeT: No MeXaHU3My pasaeneHus

6. CnocobHOCTb WMOHMTOB K WMOHHOMY OOMeEHy XxapaktepudyeT obmeHHasi emKkocTb unu OydepHas
€eMKOCTb?
OTBeT: 0O6MeHHasa eMKOCTb

7. MNMOTOK XMAKOCTU UNN ra3a Ha BbiIXo4e M3 XxpoMaTorpadmnyeckon KOSIOHKM Ha3biBatoT. ..
OTBeT: antoaTom

8. [na npeobpa3oBaHNA CBETOBOM JHEPIMM B JNEKTPUYECKYIO MCMNOMb3YHT (POTOSNEMEHTbI WUNn
cBeTouUnbTPbI?
OTBeT: oTO3NEMEHTHI

9. Kakoe ypaBHeHMe NeXnT B OCHOBE MOTEHLMOMETPUYECKOrO MeTo4a aHanmsa?
OTBeT: YpaBHeHne HepHcTa

10. B kakoM cnekTpanbHOM MeToae NPUMEHSIOT Namrbl C NOSbIM KaTog0oM?
OTBeT: B aTOMHO-abCOPOLMOHHON CNEKTPOCKONUM

11. WHgekcbl KoBaua wucnonb3yloT B Xpomatorpaduum Onsi KONMMYECTBEHHOrO OnpedesieHnst unm
Ka4yeCTBEHHON MAEHTUMKALMM BELLLECTB?
OTBeT: kKa4eCTBEHHOW NnaeHTUMmKaummn BewecTs

12. K kaknm meTogam aHanmsa OTHOCUTCA AreKTporpaBumeTpua?
OT1BeT: ONEKTPOXMMUYECKMM METO4aM

13. [N Ka4yeCTBEHHOr0 WM KONMYECTBEHHOrO aHanuMaa WUCMONb3YyT 3MeKTPOHHble 0a3sbl AaHHbIX,
cogepxawmx 6nbnmotekn VIK-cnekTpoB coeanHeHN pasnmnyHbiX KinaccoB?
OTBeT: 1N kKayecTBEHHOro aHanusa

14. ConocTaBneHusi 3KCNepUMEHTanbHOrO Macc-CrnekTpa CO ChekTpamu, NpeacTtaBneHHbiMM B 6ase
AaHHbIX 403BONSAOT MAEHTUHULMPOBATL BELECTBO UMM YCTAaHOBUTL €ro KONIMYECTBEHHOE coaepKaHne?
OTBeT: naeHTUMuMpoBaTh BELLECTBO

3apgauu

1. Yemy paBHa monsipHas (Monb/n) KoHueHTpauus BewectBa (M = 100 r/monb) B pacTtBope, €Ccnu
onTuyeckas NMOTHOCTb pacTBopa, udMepeHHas npu TonwmHe koeeTbl 10 MM, paBHa 0,2, a MONSPHbIA
koappumumeHT ceeTonornoweHuns € = 3440 am®/(Monb-cm)?

OtBerT: C = 5,8:10° monb/am®

2. Onpegenute BenNuUMHY XxpomaTtorpaduyeckorn nogpmxHoctTu Rf B OymakHon pacnpemenntenbHomn
XpomaTorpadumn, ecnu cMmeLLeHne opoHTa pacTeopuTens paBHo 71 MM, a cMeLleHMe 30Hbl KOMMOHEHTA
paBHO 59 MM.

OtBeT: Rf=0.83

3. Mpu cnektpodoToMeTpuyeckoM onpeaeneHnn Ca?* B BuOE KOMMMEKCHOTO COEAUHEHUs C
komnnekcoHom |l onTnyeckas nnotHocTb 0.00001 M pacTtBopa, coaepxaliero Ca?*, okasanacb paBHOW
A = 0,326. NamepeHusa npoBOAUNNCEL B KOBETE C TOMWMHOM cnost | = 5 cM. BbluMCAUTE MOMSAPHbIN
KoahpnumMeHT NornoweHnst KOMnrekca.

OtBeT: 6520

4. PaccuuTtanTe MONAPHYIO KOHLUEHTpauuio pactBopa CONAHOM KUCNOTLI, ecnu ero TuTp paseH 0.003592
r/lcm®?
Otsert: 0.0984 mons/gm®

5. OnpepgenuTe 3Ha4yeHne pH pacTBopa ruapokcuaa HaTpus ¢ koHueHTpaumein 0.001 monb/ame,
OtBeT: pH=11.0



6.Yemy paBHa MonsipHas KOHLEHTpaLUUs pacTBopa CONAHOM KMCNOTbI, cogepxatlero B 1000 cm® 2.0053
r Bellecrea?
OteeT: 0.0550 M.

MeToauyeckue MaTepuansl, onpeaensirowme npoueaypbl oueHUBaHUA 3HAHUW, YMEHUIN, HaBbIKOB
1 (unn) onbiTa AEATENBHOCTU, XapaKTepU3yLWMX 3Tanbl POPMUPOBaAHUA KOMMNETEHLUN

OueHka 3HaHWMA, YMEHUI M HaBbIKOB, XapaKTepusyloLwlas aTanbl OPMUPOBaAHUSA KOMMETEHUMN B
pamKax M3y4eHns aUCUMNInHBI, OCYLLIECTBNSETCA B XOA4E TEKYLLEN U NPOMEXYTOYHON aTTecTaumin.

Tekywass aTrectaumss nNpoBOAUTCA B COOTBETCTBMM C [lonoxeHvem O Tekyllen aTrectauum
oby4valowmxcs nNo  nporpamMMaM  Bbicwero  obpasoBaHusi  BOpOHEXCKOro  rocyaapCTBEHHOro
yHMBepcuTeTa. Tekywas aTtrectaumsa npoBoautcs B dopmax: ycmHoz2o ornpoca (uHousudyarsibHbIl
ornipoc, chpoHmMarnbHas beceda); nUcbMeHHbIX pabom (KOHMPOibHbIE, TabopamopHbie pabomai); OUeHKU
pesynbmamos npakmudeckol desmesibHOcmMu (Kypcoeasi paboma). Kputepun oLeHMBaHUA NpuBeaeHbI
BbiLLE.

MNpomexyToyHas aTTecTauMs MNpPOBOAMTCA B COOTBETCTBUM C [lONOXEHMEM O MNPOMEXYTOYHOWN
aTTectauum obyyaroLmxcsa no nporpaMMam BbiCLLErO 06pa3oBaHmS.

KOHTpOnbHO-u3mMepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTaumuM BKMYalT B cebd
TeopeTuyeckne BonpocChl, NO3BOMSAIOLLME OLEHUTb YPOBEHb MNOSYYEHHbIX 3HAHWNA.
Mpn OLEeHMBaHMK MCMOMb3YITCA KONMMYECTBEHHbIE LUKalbl OLUEHOK. KpuTepun oueHMBaHUsS NpUBEAEHbI
BbiLLE.

OnucaHne TeXHONOorMM NpoBeAeHNs

lMpomexyToyHas aTTecTaums (9K3ameH) NPOXOAUT B YCTHO-NMUCbMEHHON dhopme. CTyaeHTbl NULyT
OTBETbl Ha BOMpochl Guneta BO Bpems NoarotoBkn (40 MUHYT) Mpu KOHTPOME CaMOCTOATENbHOCTU CO
CTOPOHbI 3K3ameHaTopa. 3aTeM ak3ameHaTop nposepsieT JIucT oTBeTa n nposoaut cobecefoBaHne co
CTYAEHTOM, 3aZaeT BONPOChI MO BuneTy n 4ONONHUTENbHbIE BOMPOCHI MO KypCy.

lMpomexyToyHas aTTecTaums (3a4eT) NPoXoauT B BUAE MHAMBUAOYASbHOrO onpoca no npuBeAeHHbIM
B Pabouyen nporpamme Bonpocam.

TpeboBaHUs K BbINOMHEHMWIO 3a4aHUI, LUKanNbl U KPUTEPUM OLIEHNBAHUS

3agaHusa JoMKHbI ObiTb BbIMOSTHEHbI B COOTBETCTBMM C TPeBOBaHMAMM, yKa3aHHbIMW Ha NEKUMSX U
nabopaTopHbIX 3aHATUSAX MO aHaNUTUYECKOW XUMMKK, B cooTBeTcTBuM ¢ npasunamm IUPAC. JomkHbl
ObITb OaHbl YeTkne OTBEeTbl Ha BOMPOCHl Buneta, cHOPMUPOBAHHOIO U3 BOMPOCOB, MPUBEOEHHbIX B
Pabouen nporpamme. LLKkanbl n KpUTepun oueHMBaHWS NpeacTaBneHbl B AaHHOM pasgene Bbille.
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