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PABOYASA NPOrPAMMA YYEEHOW ANCLUNNUHDI
51.0.12 AHanuTun4yeckas Xxmmus
Kod u HaumeHosaHue OucyuniuHbI 8 COOMBemMcmauu ¢ y4ebHbIM rniaHoM

1. Koo ¥ HaumMeHOBaHMe HanpaBfieHUs1 NoAroToBKU/cneunanbHOCTH:
04.03.01 Xumus

2. Mpodunb nogroroBku/cneunanusauyma: MNMpuknagHasa XxMmus

3. KBanudumkauua BbinyCKHUKa: 6akanaBp

4. dopma ob6y4yeHUA: oYHas

5. Kacbegpa, oTBevawLasn 3a peanmsauuio gucumnnuHbl: 73 kacdhegpa aHanuTU4YeCKowu
XUMUMn

6. CoctaButenu nporpammbl: EnnceeBa TatbiHa BUKTOPOBHA, KaHAUAAT XUMUYECKUX
HayK, AOLEHT

(®UO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHpoBaHa: HMC xumunuyeckoro cdakynbterta, npotokon Ne3 ot 19.03.2020
(HaumeHogaHue pekomeHAyrwel cmpykmypbi, dama, HOMep npPomokora,

ommemku o NpodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2022-2023 CemecTtp(bl): 5, 6



9.lenu n 3agaum y4e6HOM AUCLUNIINHBI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

- foslydeHue 3HaHuUl meopemu4yecKkux OCHO8 Memodo8 aHarnusa U yMeHuUl rpuMeHsimb
UX Ha rnpaxkmuke;

- npuobpemeHue HaebIKO8 [PUMEHEHUs1 aHarnumu4yeckoeo obopydoeaHus U
MamemMamuyeckol obpabomku pe3yrbmamos XUMU4eCcKo20 aHanusa;

- MOHUMaHue Memodosioeuu aHanumu4yeckol Xumuu, ymeHue eblbpamb rodxodsauwuli
Memod aHarnusa u pa3pabomamb adekeamHyto MemoOuUKy.

3adayu y4ebHoU OucyunuHbI:

- U3y4YeHUe OCHO8 XUMUYECKUX U (bU3UKO-XUMUYECKUX MemoOo8 aHarnu3sa,
3aKOHOMepHocmel XUMUYECKUX peaKuyul U uaudeckux sesreHul, nexauwux 6 OCHoge
aHanumu4eckux onpedeneHud,

- 0by4eHue MmexHUKe aHa/lumu4yeckoz20 JKcriepumeHma, criocobam npuaomoerieHusi
pacmeopos, rnpo8edeHUK OCHOBHbLIX aHaIuMuU4ecKux onepauyud;

- O3HaKOMJIEHUE C rnpuHyunamu u nodxodamu K 8bibopy Memoooe aHarnusa, paspabomke
CXeMbl aHaluMmu4eCcKo20 ripoyecca rpu onpedesnieHuu cocmasa U cCmpyKmypbl KOHKPEeMHbIX
0bbeKkmos;

- IpusUMUE HaBbIKO8 UCIMO/b308aHUSsT aHanumu4eckux npubopos, peakmusos u
Xumu4eckou rnocyosbl rpu Ucrosib308aHUU Memo0oo8 pa3oesieHuUs!, KOHUeHmMpUpPo8aHus u
ornpedenieHUs1 KOMIOHEHMOS.

10. MecTo y4yebHOM AncUMNIUHbLI B cTpyKType OOI:
brok 61.0. O6si3amernibHasi Yacme.

Ansa ycnewHoro oby4yeHns ocHOBaM aHanMTUYECKON XMMWUWU CTYOEHT OOIKeH: nmeTb 6asoBble
3HaHUS pyHOaMeHTanbHbIX pasaenos pusnkn, obLuen, HeopraHN4eckon n Pu3nd4eckomn XuMmmmu,
BNageTb MaTeMaTU4ecKMM annapatoM WU OocHOBamMu MHGOPMaTUKM B obbeme, HeobXxoanmom
ANA  OCBOEHUA OCHOBHbIX METOAOB aHanu3a. 3HaHus, MOSflyYeHHble B Xo4e W3y4YeHus
ANCUMNIUHLI, BOCTpeboBaHbl Npu udydeHun nocnepywowmx kypcos b1.0.13 (OpraHudeckas
xnmms), B1.0.15 (BbicokomonekynsipHble coeguHenusi), B1.0.14 (KonnougHasa xumus),
61.0.05 (XpomaTtorpadus n MoHHbIM OBMEH B XMMNYeCKOM aHanuse n npounssogctee), b1.0.06
(MpwuknagHon xnummyeckmnn aHanus), b1.B.[1B.04.01 CtaHgapTusaums BewecTB U MaTepuanos,
61.B.0B.04.02 CuHTeTM4yeckMe KOMMO3ULUMOHHbIE MaTtepuanbl B xumun. B pesynbtaTte
OCBOEHUSA Kypca «AHanuTnyeckass XuMusi» CTYAEHTbl [LOMKHbl OBflafeTb OCHOBHbIMMU
NOHATUAMM aHANUTUYECKON XUMUN, 3HAHUSMU TEOPETUHECKUX OCHOB BaXKHENLLMX XUMUYECKUX U
PU3NKO-XMMNYECKUX METOOOB aHanmsa, OCHOBaMW METPOSIoTMM  XMMUYECKOro aHanusa,
nogxogamn K paspaboTke CXeMbl aHanuMTMYecKoro npouecca, K Bblbopy mMeToda aHanuaa,
npaBunamMn n HaBblkamun paboTbl C aHANUTUYECKMM 060pyLOBaHUEM U XMMUYECKOW NOCYO0N.

11. NMnaHupyeMbie pe3ynbTaTbl OOy4YeHUsi MO AUCLMUNIMHE/MOAYNIo (3HaHUS, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NIaHUpPyeMbIMU pe3yrbTaTaMuM OCBOEHUs o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kon HassaHue Koa(kl) UHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MK
OrK- | Crocoben OlK-1.1 | Cucrematuzupyer u | 3HaTb: TEOPETUYECKME OCHOBbI BaXKHEMLLMX
1 AHAITM3UPOBATH U AHAITU3UPYET METOAOB XUMWYECKOrO M  (PU3NKO-XMMUYECKOTO
UHTCPIPETUPOBATH Pe3yJIbTaThl aHanusa
PE3YIBTATHI XUMHUYCCKUX
XAMHIECKHIX 9KCIIEPUMEHTOB, YMeTb: npoBecTn aHanus NOMy4YeHHbIX
9KCIIEPHUMEHTOB, HaOJIOICHUH, 3KCNepUMeHTarnbHbIX pe3ynbTaTtos, MPOBECTU UX
HaOJIOICHUH 1 U3MepeHuil, a Takxke | 0OpaboTky meTogamu MaTeMaTn4eckomn
U3MepeHuit pEe3yIbTaThl PAacueToB | CTATUCTUKN, CpaBHUTb pesynbTaThbl c
CBOMCTB BeIIECTB U | HOpMAaTMBaMm W CcTaHgapTamum B criyyae
MaTEepHUAJIOB; HeobXoaMMOCTH




Bnagetsb: HaBbIKaMK NCMNOMb30BaHNs
NMOJSTyYEHHbIX 3HaHWM B obnactu aHanmuTuyeckom
XVMUM NS peleHns npodeccnoHanbHbIX 3agay
XNMUKa B I'IpOVI3BO£I,CTBeHHOI7I AeATesIbHOCTU

Or1K- | Crnocoben OrllK-1.2 | Ilpennaraer 3HaTb: TeopeTudeckne OCHOBbI aHanMTUYECKOW
1 aHAIM3UPOBATH " HHTEPIPETALIHIO XUMUKW, PyHAAMeEHTanbHble MOHATUA U 3aKOHbI
HHTEPIPETUPOBATH pe3ynpTaToB aHanUTMYeCKon XMMmnm
PE3YyJIbTAThI COOCTBEHHBIX
XUMHUYICCKHUX JKCICPUMCHTOB u | YMeTb: npoBoauTb HeoOXoaumble pacyeThbl
9KCIIEPHUMEHTOB, pacueTHO- aHanuMTU4ecKMx cucteM Ons COBCTBEHHbIX
HaOITIOICHI u TEOPETHUECKUX PaboT | IKCMEPUMEHTOB, rPamMoTHO NpUMeHsis
HU3MEpeHni C  HCIONb30BaHUEM | PyHOAMEHTAlbHbIE XMMUYECKME MOHATUS;
TECOPETUIECKNX OCHOB
TPaJUIUOHHBIX u | BnageTb: obwmmn nogxogamum K nHTepnpetaumm
HOBBIX pa3nenoB | pe3ynbTaToB  XMMUYECKUX IKCMEPUMEHTOB B
XUMUH; npakTUKe YCTaHOBIEHUS CcOCTaBa U CTPYKTYPbI
XUMUYECKUX COEOUHEHUI
OMNK- | Crnocoben OlMNK-1.3 | ®opmynupyet 3HaTb: COBpPEMEHHbIE HaMnpaBfeHUs pasBUTUSA
1 AHAITU3UPOBATH " 3aKJTFOYEHUS U | aHanuTn4YecKkom XUMmu, nepcrnekTuBhbI
HHTEPIPETHPOBATH BBIBOJIBI 1o | NPaKTUYECKOro NpPUMEHEHNSA NONy4YeHHbIX
PE3yIbTaThl pe3ynpTataM aHaiau3a | Pe3ynbTaToB
XUMHYCCKUX JINTEPpATYPHBIX
9KCIIEPUMEHTOB, JaHHBIX, COOCTBEHHBIX | YMETb:  CMCTEMaTU3MpoBaTb  MHOpMaumio,
HaOJTIOICHI u 9KCIICPUMEHTAJBHBIX | MOMIYYEHHYID M3  [aHHbIX  fMTepaTypbl U
H3MEpeHni u pacueTHO- | COOCTBEHHbIX  9KCMEpUMMEHTarnbHbIX  pabor,
TEOPETHYECKUX paboT | AenaTb MPOMEXYTOYHbIE W  3aKIHYMTENbHbIE
XUMHUYECKOH BbIBOAbI O MOJTyYEHHbIX pe3ynbTaTax
HapaBJICHHOCTH
Brnagetb: aHanuTUYECKMM W CUHTETUYECKUM
noaxogamv npu (GOPMYNMPOBKE 3aKIHOYEHUA U
BbIBOOOB MO  pe3ynbTaToM  MNpPOBEOEHHbIX
aHanMTUYECKMX 9KCNEPUMEHTOB
OlK- | Crocoben OrlK-2.1 | Pa6oraer ¢ 3HaTb: npaBuna obpaleHns C XMMUYECKUMMU
2 TIPOBOJIUTH C XUMHUYECKUMHU BELLEeCTBaMM, XMMUYECKOM nocyaon, npubopamm
COOJTI0IEHHEM HOPM BEIIIECTBAMHU C ONsl aHaNUTUYECKUX N3MEPEHUIA, HOPMbI TEXHUKN
TEXHHUKHU CO6J’IIO,I[6HI/I€M HOpM 6e30|'|aCHOCTVI
0e30macHOCTH TCXHUKH
XAMHYIECKHI 6e30MmacHOCTH YMeTb: NnpoBOANTb aKcnepuMeHTarnbHble
IKCIIEPUMEHT, nccnegoBaHus c cobnogeHnem HOpM
BKJIFOYas CHHTE3, Ge3onacHocTy, NPUMEHATb cpeacTea
aHAITU3, H3YYCHHUE noXapoTyLLEeHUs
CTPYKTYPbI
CBOWCTB BEIECTB U BnageTb: HaBbikamu npoBefeHus otbopa npoob,
MaTepHaos, M3BMNEYEHUs, pasgeneHuns, KOHUEHTPUPOBaHUA,
HCCIIeIOBAHUE MacKupoBaHMUs W OMpefeneHusl BeELLeCTB B
TIPOIIECCOB C UX aHannTU4eCcKon XMMuu
y4JacTueM
OrK- | Crocoben OrlK-2.2 | IlpoBoaut cuHTE3 3HaTb: NpaBuna TexXHWKU 6e3onacHOCTU PaboThbl
2 MIPOBOUTH C BEILECTB U B aHanuTuyeckon nabopatopun,  TEXHUKY
COOJTI0IEHHEM HOPM MaTepHaoB pa3Hoi BbINOSHEHWS aHanUTMYecknx onepauui,
TEXHUKH TPUPOBI C npUMeHsaeMbIX B X04e CUHTe3a BellecTB
0e30macHoCTH HUCIIOJIb30BAHUEM
XUMHUYECKHH HUMEIOLIMXCS METOJMK; | YMETb: T[PaMOTHO MOSfb30BaTbCs  FOTOBLIMU
IKCIIEPUMEHT, MeToauKaMu, NMpaBuUibHO MPOBOAMTL OCHOBHbIE
BKJItO4asi CHHTE3, aHannuTu4yeckune onepavunn
aHaJIn3, N3YYCHUC
CTPYKTYPBI U Brnagetb: MeTogosiormen BbINOSIHEHUS
CBOICTB BEIIECTB U aHalnTun4eckoro OKCNnepuMmeHTa, BKIno4vad
MaTepUaJIoB, paboty ¢  Tpebyembim  obopymoBaHMeEM,
HCCIIeI0OBAHUE XUMUYECKOM NOCYA0W 1 peakTnsamu
poHeccoB € UX
y4acTUuEM
Or1K- | Crocoben Or1K-2.3 | IIpooaur 3HaThb: OCHOBbI TEXHUKN XUMWNYECKOro
2 MPOBOJIHTH C CTaH/IapTHbIE 3KCMEPUMEHTA, BaXXHeMLLNX onepauun




COOITI0ICHEM HOPM
TEXHUKHU
06e30macHOCTH
XUMHYECKUHN
SKCIIEPUMEHT,
BKJIIOYasi CUHTES3,
aHaJIN3, U3YUYCHHE
CTPYKTYPHI H
CBOICTB BEIIECTB U

OTIepaIu ISt
OTIpeIeIICHUSI
XAMHYECKOTO H
(a3oBoro cocrara
BEIIECTB U
MaTepHasioB Ha UX
OCHOBE;

XUMUYECKOro U (PU3NKO-XMMUYECKOro aHanmsa,

YMeTb: nnaHMpoBaTb U MpPOBOAUTL Tpebyembil
XUMUYECKNN OKCNEPUMEHT, ncnonb3ys
TeopeTn4eCcKyo noaroToBky Mo aHanuMTU4eckomn
XNMUmn

BnageTb: HaBblkaMy BbINOMHEHUS CTaHOapPTHbIX
aHannMTn4ecKnx onepaumﬁ, HaBblKaMU

MaTepHAaJIOB, NPUMEHeHNss MEeTOAMK XUMMYECKOro aHanusa
HCCIIeJOBaHHE Ona  uccnegoBaHMs  pasnUuHbIX  OU3UKO-
MPOLIECCOB C HX XMMUYECKMX MPOLECCOB C  UCMNOMb30BaHUEM
ydacTuem OCHOBHbIX METOJOB aHanuMTU4ecKoW XMMWUU Kak

KNacCUYeCcKmnx, Tak U SKCnepuMeHTarbHbIX

OrlK- | Crocoben OrK-2.4 | IIpoBoaut 3HaTb: nogxoapl K naeHTudmkaummn,

2 MPOBOJIHUTH C HCCIIEIOBAHMS onpefeneHnto coctaBa W CTPYKTYpbl HOBbIX
COOJFOICHIEM HOPM CBOWCTB BEIIECTB U CUHTE3MPYEMbIX COEANHEHUI 1 MaTepuanos
TEXHUKHU MAaTepHalIoB ¢
0e301acHOCTH HCIIOIb30BaHUECM YMeTb: COCTaBUTb CXEMYy aHanuMTU4ecKoro
XUMUYECKUI CEpUITHOT0 Hay4YHOT'O npouecca, rpamMoTHO peanu3oBaTtb e€ero c
9KCIICPUMEHT, 00opyI0BaHUs ncnonb3oBaHMeMm CepI/II7IHOrO Hay4yHOro
BKJIFOYas CHHTE3, obopyaoBaHus, obpaboTaTb "
aHaIn3, U3y4eHHne WHTEpPNpeTUpoBaThb NOMy4YeHHbIE pe3ynbTaThl
CTPYKTYpHI U
CBOWCTB BEIIECTB U Bnagetb: HaBblkamMu  pa3paboTkM  MeToauK
MaTepHAaJIOB, XUMUYECKOro aHanusa [Ans  uccnegoBaHus
HCCIIeJOBAaHHE pasnU4YHbIX U3UKO-XUMUYECKUX MNPOLECCOB C
MPOIIECCOB C UX MCMoSib30BaHUEM OCHOBHbIX MEeTOA0B
y4acTHeM aHaNUTMYECKON XMMnn

OlMK- | Cnocoben OlK-3.1 | IIpumenser 3HaTb: TeopeTuyecKkMe OCHOBbI aHanUTUYECKON

3 IPUMCHSITh TEOPECTUYCCKUC U MU Oona . rpaMoTHOro  pelleHuna  3ajad
pacueTHo- MOTYIMITUPHYECKHE aHanMTU4YeCcKOM HanpaBfeHHOCTU NPU U3y4YeHumn
TCOPETUYCCKHUEC MOJICJIK [pU pelIeHud | NpoLeccoB C y4acTUeM XMMN4eCKnx BeLLecTB
METOJIbI OJIs1 3a7a4 XUMHUYECKON
H3Y4YEeHMs CBOUCTB HanpaBJICHHOCTH, YmMeTb: NMPUMEHATb nosly4eHHblE
BEIIECTB U dyHOaMeHTanbHble 3HaHWS MO aHaNUTUYEeCKON
MPOIIECCOB C UX XUMUU  MPU  U3YYEHUU CBOWCTB BELECTB U
Y4acTHEM C NPOLIECCOB C UX y4acTUEM.

HUCIIOJIb30BAHHUEM

COBPEMEHHOM BnageTtb: HaBblkamMu nNpUMeEHeHUs  Mopenen

BBIYKMCITUTEHHOM aHanuMTU4ecKMx CcCuUcteM npu  NpoBeAEeHUMU

TEeXHUKU pacyetoB pH, pacnpegeneHus KOHUEeHTpauum
KOMMOHEHTOB, KOHCTaHT paBHOBECUN,
pPacTBOPMMOCTU 1 OPYIrUX BENUYMH.

Or1K- | Crocoben OrlK-3.2 | Ucmoms3yer 3HaTb: BO3MOXHOCTU NMPUMEHEHUS CTaHAAPTHbIX

3 MIPUMEHSATH CTaHIapTHOE KOMMbIOTEPHBIX  MpOrpaMm  Afs  pacyeToB
pacyeTHo- NpOrpaMMHOE aHanuMTU4eCcKMx cucTem
TEOPETUYCCKUEC obecrieueHue npu
METO/IbI JIJIsI peLIeHHH 3a1a4 YMeTb:  pewaTtb  aHanutuyeckue  3agauwu,
U3yYEHUS] CBOUCTB XAMHYECKOH npoBOANTb MaTeMaTU4eCKyto 06paboTky
BEIIECTB U HAIPaBJICHHOCTH pesynbTaTtoB aHanusa
IpoHecCcoB € UX
Y4aCTHEM C Brnapets: HaBblKamMu NCMNONb30BaHWs
HCTIOJIb30BaHUEM COBPEMEHHON BbIMUCIUTESNTIbHON TEXHUKU Ans
COBPEMEHHOMH peLleHns aHanuMTUYecKnx 3agad, MoCTPOeHUs
BBIYMCITUTENLHOM aHanNUTUYecKnx moaenen
TEXHUKN

OlK- | Crocoben OlK-6.1 | Ipexacrasmsier 3HaTb: MpaBuna npeactaBneHns m obpaboTku

6 MPE/ICTABISITh pe3ynbTaTel paboThl B | pe3ynbTaTOB  aHanuMTU4ecKoro aKcnepumeHTta
Pe3yNbTaThI CBOCH BHUJIE OTYETA 10 ans ocdopmneHns  nabopaTopHbix  pabor,

paboThl B YCTHOM U
MMUCBMEHHOU (popme
B COOTBETCTBHH C
HOpPMaMH U

CTaHIapTHOH (popme
HA PYCCKOM SI3BIKE

KypcoBbix, BKP 1 apyrnx ot4eToB B JanbHenLewn
NPON3BOACTBEHHOW OEATENbHOCTYU
YmeThb:

npeacrtaBndaTb pe3ynbTaTthl




MIpaBHUIIAMH, 3KCMEepMMEHTAaNbHOW aHanuTuyeckon paboTbl B
MPUHSITHIMU B BMAE KypCOBOW paboTbl HA PYCCKOM S3blKe
npodeccnoHaATEHOM
coo0riecTBe Bnagetb: HaBblkamMu COCTaBfeHUs OTYETOB MO
pesynbTataMm aHanuMTU4ecKoro uccrnegoBaHus ¢
y4eTOM CTaHOapTHbIX TpeboBaHui
OrK- | Crnocoben Orl1K-6.2 | Ilpeacrasnser 3HaTtb: npaBuna paboTbl C nuTepatypon no
6 MIPECTABIIATh HHPOPMAIIUIO aHanMTU4eCcKOM XUMUKW, OCHOBHbIE WCTOYHUKM
pe3ynbTaThl CBOEH XHMHUYECKOTO NonyyYeHns aHanMTn4eckon nHdopmaumnm
paboThI B YCTHOH 1 COJZIEPKAHUS C yUETOM
MUCbMEHHOH (hopme TpeOoBaHU YMeTb: ocdopmnate no FOCTy nutepatypHbie
B COOTBETCTBUU C 6ubnmorpaduaeckoit CCbISIKM Ha PYCCKOM W aHIIIMACKOM $3blKe npu
HOpMaMH U KYJIBTYPbI BbINOMTHEHNM KypcoBoW paboTbl no
MIpaBHUJIAMH, aHanuMTu4yeckom XuMMMM U B JanbHenen
MPUHSITHIMU B npodeccnoHanbHOn AeATenbHOCTU
poheCCHOHATBHOM
coo0I1IecTBE BnageTb: HaBbikamMy paboOTbl C METOAUYECKOWN
nuTepatypon B 0brnactu aHanMTU4EeCKON XMMWK,
HaBblkamMy  NpeacTaBrneHnss  aHanUMTUYEeCKOMn
WHopMaLnK.
OlMK- | Cnocoben OlK-6.3 | IIpencrasnser 3HaTb: HOpMbI M Npasuna oopmMIIEHNS TE3NCOB
6 MIPEICTABIIATh pe3ynbTaThl paboThl B | JOKNaAa v cTaTten, NpuHaTble Ans nybnukaumi B
pe3ynbTaThl cCBOEH BHUJIC TE3UCOB JIOKIafa | POCCUNCKUX M 3apybexHbIX cOOopHMKax
paboTHI B YCTHOM U HA PYCCKOM U
MMUCBMEHHOU (popme AHIIMHACKOM S3BIKE B YmMeTb: NMPUMEHATb nonyveHHble
B COOTBETCTBHH C COOTBETCTBHU C dyHOaAMeHTanbHble 3HaHWS MO aHaNUTUYECKON
HOpMaMH U HOpMaMH U XUMUW NPU  HanNUcaHUM TE3UCOB [AOKNadoB U
MpaBUIIAMH, MpaBUIIAMH, cTaten Ha pPYCCKOM W  aHrfMNUCKOM  A3blKax,
MPUHATHIMU B MIPUHSTHIMU B npeaHasHa4YeHHbIX ans nyénvkauum B
npodeccCHOHANTEHOM XHMHUYECKOM POCCUNCKMX n 3apybexHblx  cBopHMKax,
coob1ecTse coo01iecTse npaBunbHO nonb3oBaTbCA aHanuTU4ecKomn
TepMUHOornen
BnageTb: HaBblkamMu rpaMOTHOMO OPOPMIEHUS U
npeacTaBneHus Hay4HbIX pabor,
npeaHasHavYeHHbIX ans nyénvkauni B
POCCUINCKMX M 3apybexHbIX COOpHMKaXx
OlK- | Crocoben OlK-6.4 | T'oroBut npesenranuio | 3HaTh: npasuna |UPAC (MexgyHapogHoro
6 NIPEACTABISTh 10 TeMe paboThl U Colo3a TeopeTnyeckon W NPUKIagHOW XUMUM)

pe3ybTaThl CBOECH
paboThI B YCTHOU U
MMChMEHHOU (hopme
B COOTBETCTBUHU C
HOpPMaMH U
MPaBUIIAMH,
MPUHSTHIMU B
po¢heCCHOHATHEHOM
coo0riecTBe

MIPEACTABIISIET €€ Ha
PYCCKOM U
AHTIUHCKOM SI3BIKaX

ans  ob03Ha4YeHus BENUYNH U napameTpos,
npuMmeHaeMbIX B aHanUTUYECKON XUMUK;

YMeTb: rpamoTHO NPeacTaBnsaATh aHaNUTUYECKYIO
MHpopMauMio Mpu  MOArOTOBKE Mpe3eHTauui,
MCMoNb30BaTb  MPaBUMbHYID  TEPMUHOIIONNIO,
OTHOCALLYIOCA K 06r1acTi aHanmUTUYeCcKon XUMun

BnageTtb: HaBblkaMu OMNMCaHWS UCCneayeMblX
CUCTEM C MCMOMb3oBaHuWeM yHAaMeHTanbHbIX
MOHATUA W 3aKOHOB aHaNUTUYECKON XUMUW,

HaBblkaMW  MpeACTaBlEeHUst  rPaayMpOBOYHbIX
rpachukoB,  pacnpefenuTenbHbIX — Auarpamm,
OaHHbIX MaTemaTn4ecKon 06paboTku
pe3ynbTaTosB.

12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHunuax/yac.(s coomsemcmsuu ¢ y4e6HbIM AaHOM) —
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Popma NPOMEXYTOUHON aTTeCTaLMM (3avem/sksamer) _3a4€eT (6 ceM.)/ak3ameH (5,6 cem.)




13. TpyaoeMKocTb NO BMAaM y4ebHon paboTbl

Bupg yyebHor paboTbl Bcero
Ne cemecTpa 5 Ne cemecTpa 6

KoHTakTHas paboTa 288 162 126

nexkumu 90 54 36

npakTnyeckme

B TOM YunChne: naboparopHble 198 108 90

KypcoBas pabota X
CamocTtosTenbHasi paborta 108 54 54
MpomexyTouHaa aTTecTauus s 72 36 36

WToro: 468 252 216

13.1. CopepxaHme pasgenoB AUCLUNIUHDI

n/n

HaunmeHoBaHwue pasgena
ONCUMNNUHbI

CogepxaHue pasgena gucumnimHbl

1. Jlekuum

1.1

BeeneHuve B aHan NTUYECKYHO
XUMUO

AHanutnyeckas xumns Kak Hayka. lNpegmeT v 3agaym
aHanMTU4YeCcKom XMMnn. ATanbl MICTOPUYECKOTO Pa3BUTUS.
CTpyKTypa COBpEMEHHON aHANUTUYECKON XUMUK. Buabl
aHanunsa. MeTtogonornyeckue acnekTbl aHANUTUYECKON XUMUIMN.
Knaccudmkauus metogoB aHanuTuieckom xummun. TpeboBaHus
K meTodam. Llenu aHanutnyeckoro onpegeneHusi. 3HadeHme u
00nacTn NPMMEHEHUS XMMUYECKOr0 aHanmsa.

1.2

Cragumn aHanuTM4yeckoro
npotecca u MeTporiornyeckme
BOMPOCHl aHaNUTU4YEeCKoMn
XUMUK

Cragun aHanuTtuyeckoro npouecca. OTéop npobebl. MNogrotoBka
npobbl kK aHanu3y. MeToapl pa3noXeHns B aHanMTU4eckomn
xumun. PaszgeneHne KOHLEHTPUPOBaHNE, MaCKMPOBaHUE.
M3mepeHne aHannTM4eckoro curHana.

MeTpornornyeckme OCHOBbI aHanMTUYeckon xumun. [loHsaTMe
npegena obHapy>XeHus 1 YyBCcTBUTENBHOCTU. CcTemaTnyeckme
U cnyyaviHble owwnbku. YcTpaHeHume rpybbiXx NPOMaxos.
MaTtemaTtnyeckas obpaboTka pe3ynbTaToB aHanunsa.

1.3

Xummnyeckoe paBHOBEeCKE B
peanbHbIX CUCTEMAX. Cuctema
OCafoK-pacTBop.
FpaswmeTqueCKme MeToabl
aHanmaa.

O6Llas xapakTep1cTMKa peakuuin B pacTBope. XMMn4eckoe
paBHOBeECUKE U 3aKOH AeNCTBYIOLWUX Macc. akTopsl, BNustoLue
Ha paBHOBecUe: TeMnepaTypa, MOHHas cuna, KOHKypupyoLimne
XUMU4eckue peakumn. AHanutTuyeckas U paBHoBecHas
KOHUEHTpauus. YpaBHeHMe matepuaneHoro 6anaHca. Ycrnosue
3NeKTpoHenTpanbHOCTU. KOHCTaHTbl paBHOBECHS.
Knaccuduvkauusa pasHoBecuin. 'eTeporeHHoe paBHOBeCHE.
PaBHoBecue B cucteme ocafok-pactBop. KOoHCTaHTa
npon3BefeHnst pacTBOPUMOCTU. [oHATNE pacTBOPUMOCTMN.
Ycnosne ob6pasoBaHus U pacTBOPEHUS 0CaakoB. PakTopsl,
BMNMSAIOLLME HA PAaCTBOPUMOCTb MariopacTBOPMMOro
anektponuta. paBumeTpus. MeToabl ocaxaeHuUsi U OTTOHKMU.
Pac4yeT pesynbTaToB rpaBUMETPUYECKUX OnpeaeneHnii.
"paBumMeTpuyeckuii paktop. TpeboBaHUs kK ocaauTento.
Ocaxpaemas 1 rpaBumeTpuyeckas gopma, TpeboBaHMs K HUM.
AMOpHbIE U KpUCTannMyeckue ocagku, yCrnoBus nx
nony4yeHus. NMoHATME OTHOCUTENBHOIO NepechILeHNS.
OKcnepyMeHTanbHbIA KOHTPOSb pa3Mepa YacTul, OCaaKoB.
MexaHu3m obpasoBaHus ocagkoB. [1pnynHbI 3arpa3HeHns
ocagkoB. Tunbl coocaxaeHus: agcopbuus, nsomopdumam,
OKKITH031s1, HKI03Ks. [oMoreHHoe ocaxgeHue, nnm MeTos
BO3HMKaKLWMX peareHToB. CTapeHne ocagkos. [pombiBaHne
ocagkoB. Tepmuyeckasi obpaboTka ocagkoB. Kputnieckun
aHanua rpaBUMETPUYECKOro MeToda 1 NpakTu4eckoe
NPUMEHEHWE rPaBUMETPUYECKOro MeToa.
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OCHOBHbIE TUMbI peakumi,
ncnosnb3yemble B
TUTPUMETPUMN.
TuTpuMeTpUYeckne meToabl
aHanuaa.

TutpumeTpudeckne metoabl aHanusa. [NoHATUA TUTPOBaHNUSA 1
TuTpaHTa. [NepBryHbIE U BTOpUYHbIE cTaHdapTbl. Cnocobbl
NpuroToBneHns, TpeboBaHWs K BelecTBam, UCNOMb3yeMbIM B
KayecTBe NepBUYHBbIX CTaHA4ApPTOB. TpeboBaHUs K peakumsm B
TuTpUMeTpUun. Knaccndukaumsa TMTPUMETPUYECKNX METOLOB:
KMCMNOTHO-OCHOBHOE TUTPOBAaHWE, OKUCIUTENBHO-
BOCCTaHOBUTENbHOE TUTPOBAHWE, KOMMNIEKCUMETPNS,
ocaguTenbHoe TuTpoBaHue. MNpuembl TUTPOBAHMSA: NPAMOE,
obpaTtHoe, kocBeHHoe. MeToAMKN NUNETUPOBAHUSA N OTAENbHbIX
HaBecok. CnocoObl BbIpaXeHNs KOHLEHTpaummn B TUTPUMETPUN:
MOSSIpPHAas KOHUEHTPpaLmnsa 3KBUBAreHToB, TUTP, TUTP Mo
onpepensemMomy BellecTBy. [TOHATMA aKkBMBaneHTa n dakropa
SKBMBaNeHTHOCTU. 3aKOH aKBMBanNeHToB. PacyeTbl B
TUTPUMETPUYECKOM aHanunse.

CyuiecTBytoLLme TEOPUN KUCITOT Y OCHOBaHWN.
MpoTtonuTtuyeckasa Teopust bpeHcteaa-floypu. Kucnortel,
OCHOBaHus, amdonuTbl. ABTONPoTONM3 Boabl. COOTHOLLEHNE
MeXy KOHCTaHTOWM KUCITOTHOCTU U KOHCTAHTON OCHOBHOCTM
CONpsKEHHOW NpoTonuTuyeckon napel. Knaccndukaums
pacTsBopuTenen No JOHOPHO-aKLEeNTOPHON CNOCOBHOCTM NO
OTHOLLUEHMIO K NPOTOHY. NokasaTenb KUCNOTHOCTU Cpeabl.
Pacuyet pH B pacteBopax npotonutoB. CunbHble 1 criabble
KUCNOTbI U OCHOBaHWs. PaBHOBeCUA B pacTBopax
MHOrOOCHOBHbIX KUcrnoT. PacyeTt pH B pacTtsope
MHOrOOCHOBHOW KMCIOTbI.

Pacuet pH B pactBopax amdgonutoB. BydepHble pacTsBopbl.
BydepHas emkocTb. PacyeTt pH B 6ydepHbix pacTBopax.
PacueT pH B pacTBOpax ruaponusyowmnxcs conew.

MeToa KMCMOTHO-OCHOBHOIO TUTPOBAHUSA, UMK
NpoTONUTOMETPUS. Teopun MHANKATOPOB B NMPOTONUTOMETPUN.
WHTepBan nepexoda okpacku nHamkatopa. Kpmsble KUCMOTHO-
OCHOBHOrO TUTPOBaHMWA. TUTPOBaHNE CUMNbHBIX U cnabbix
NPOTONNTOB.

NHavkaTopHble ownbkn B NPOTONMTOMETPUA: BOGOPOAHAS,
rMOpPOKCUNbHas, KNCNOTHasA U OCHOBHas. ['padmnyeckuii n
aHanuTU4eckunii cnocobbl BbiBNEHUS OLLNOKMN.

Komnnekckl B aHanuMTuyeckon xummn. PaBHoBecus B pacTBopax
KOMMIEKCHbIX coeAnHeHuin. KoHCTaHTa yCTONYNBOCTU.
KomnnekcoHomeTpusi. CBOMCTBA U TUMNbl KOMMIEKCOHOB.
OTuneHgunamMmmnHTETpayKCyCcHas KUCnoTa n ee guHaTpuesasi
conb. CTaHaapTbl B KOMMNNEKCOHOMETpUK. [Npuemsl TUTPOBaHUSA
B KOMMekcoHoMmeTpun. Kpmeas KOMNIeKCOHOMETPUYECKOTO
TUTpoBaHus. IHOUKaTopbl B KOMMIIEKCOHOMETPUN.
NHavkaTopHble ownbkn. NMpumeHeHne KOMMIEKCOHOMETPUMN.
OnpepgeneHune obLel xecTkocTn Bodbl. OnpeaeneHne MOHOB
MeTarnnoB Npu COBMECTHOM MPUCYTCTBUW.

PaBHOBeCUA B OKUCIIMTENBHO-BOCCTAHOBUTESNBHbIX CUCTEMAX.
OkncnNUTEnNbLHO-BOCCTAaHOBUTENBHLIN NOTEHUMan. YpaBHeHne
HepHcta. HanpaBneHne okMcnnTenbHO-BOCCTaHOBUTESNBbHbIX
peakumin. KOHCTaHTa paBHOBECUSI OKUCIINTESbHO-
BOCCTaHOBUTENBHON peakumnn. OKNCANTENBHO-
BOCCTaHOBMWTENbHOE TUTPOBaHue. iHamKkaTopsl:
crneundmnyeckue N OKUCNUTENbHO-BOCCTaHOBUTENbHbIE. KpnBas
OKVCINNTENBbHO-BOCCTAHOBUTENBHOIO TUTPOBaHUS.
MepmaHraHaToMeTpus. fluxpomatomeTpus. MlogomeTpus.
MoHaTe 06 ocaguTenbHOM TUTPOBaHWMW. ApreHToMeTpus.
MepkypomeTpus. KpuBble TuTpoBaHusa. Cnocobbl 0GHapyXeHus
KOHEYHOWN TOYKN TUTPOBAHWSI.
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TepM nyeckme metogbl
aHanmsa

TepmorpaBumeTpust. OnddepeHumnansbHbii TEPMUYECKUI
aHanu3. [OuddepeHumanbHas CKaHUpyoLWwas KanopuMeTpus.
TepmomeTpuyeckoe TuTpoBaHue. [1oHATME O KaTapoMeTpuu u
annaTtomeTpum.

1.6

MeTogbl MacknpoBaHus,

Knaccudumkaums metogoB pasgeneHnd. Metoabl pasgeneHus




pasgeneHus n
KOHLEHTPUPOBaHMS

reTeporeHHbiX M TOMOreHHbIX cMecen. MeTtoabl pasgeneHus,
OCHOBaHHble Ha obpasoBaHuM HoBoW asbl. MeToapl
pasgeneHnsi, OCHOBaHHbIE Ha pacnpefeneHMn KOMMOHEHTOB
mexay ABymst cdbasamun. MeToabl pasfeneHusi, OCHOBaHHbIE Ha
WHOYLMPOBAHHOM MeXda3HOM nepeHoce u3 ogHou dasbl B
Opyrylo  4epe3  pasgenswoowyr  ux  Tpetblo.  MeToabl
BHYTpupasHoro pasgeneHus.

1.7

Xpomarorpacudeckme MeToabl
aHanusa

BeepneHne B xpomaTorpacduyeckne metonbl aHanusa. ctopus
xpomartorpadmyeckoro metoga aHanmsa. Knaccudmkaums
xpomarorpadmyecknx  MeTogoB.  TeopeTudeckme  OCHOBbI
XpomaTtorpadmyeckoro aHanmsa. AHanUTUYECKUA CUrHan B
xpomaTorpacumn. MNMoHATME TeopeTUdecKon Tapernku U BbiCOTHI,
3KBMBANEHTHOW TeopeTudeckon Tapenke. YpasHeHne BaH
HeemTepa u onTumMmsauus xpomatorpadmyeckoro npotecca.
[a3oBas xpomatorpadwms, O6Nok-cxema ycTaHOBKM, BbIGOp rasa-
HocuTens, copbeHTa, aetekTopa. HacagoyHble M kKanunnsapHble
KOMNOHKM. KayecCTBeHHbI aHanmM3 B rasoBOM xpomaTorpaduu.
Bpemsa yoepxuBaHusa, wunHaekcbl KoBaya. KonmyecTBeEHHbIN
aHanua3. XugkocTHaa xpomartorpadwud. Pactsoputenu Aans
XMAKOCTHOM xpomaTorpadun. Beibop copbeHTa. Moandukauuns
noBepxHoctTn copbeHTa. HopmanbHo-hasoBasi U obpalyeHHo-
¢dasoBas — BuAbl  BbICOKOI(P(EKTMBHOM  >KMAOKOCTHOW
xpomatorpacun. [eTektopbl B XWOKOCTHOW XpomaTorpaduu.
NoHOOOMEHHMKN. WNOHHBLIN OOMeH B aHanmMTUY4ECKOW XUMUM.
MoHooOMeHHass xpomaTorpadusi. VoHHas xpomaTorpadms.
CopbeHTbl Ana MoHHOW xpomartorpadun. [ABYXKONOHOYHbIE U
O[HOKOJIOHOYHbIE  BapuaHThbl WOHHOW  Xpomatorpadun.
HeTtektopbl B MWOHHOM XxpomaTorpacdmu. [loHaTne o renb-
xpomaTtorpadum (3KCKNMIO3NOHHOM XpomaTtorpadun). MNnaHapHas

xpomatorpagums. Buabl BymaxHon XpomaTorpacun.
ToHkocnowviHas xpomatorpagus. BbicokoadppekTmBHas
TOHKOCMOMNHas xpomatorpagus. OcHosBbI BblGOpa

onTnMaliibHOro MeToaa xpomaTorpachquKoro aHanmaa.

1.8

CneKTpan bHbl€ METOAbI
aHanmsa

BeegeHve B cnekTtpanbHbli  aHanui. OCHOBHblE MNOHATUS
meToaa. Knaccudumkaumnsa cnektpanbHbIX METOLOB aHanusa no
AnuHam BOSH (vyacTtoTam, 3aHeprusam), MexaHu3my
B3aMMOJENCTBUS  3MEKTPOMArHUTHOrO MNonsi C  BELLECTBOM.
ATOMHasi 1 MONeKynsipHas CNeKTPOCKOMNUS.

OMUCCUOHHBIN crneKkTpanbHbIn aHanua. ATomunzaTtopsl.
Nonmzaumsa. Cnocobbl MOHOXpoOMaTU3aLuum U perncrpauun
cnektpoB. KayeCTBEHHbIN UM KOMUYECTBEHHbIAW  aTOMHO-
3MMUCCUOHHbIN aHanms.

doTOMETPUSA NNAMEHN.

ATOMHO-abCcOpPOLIMOHHBIV aHanms.

3aKkoH CBETOMOrMOLUEHUS B TNUHEWHOW W SKCMOHEeHLWanbHOWN
dopme. OTKMOHEHUA OT JIMHENHOCTW MPU CBETOMOrMNOLLEHUN.
AHanUTN4Yeckun curHan B abCOPOUMOHHON CMNEKTPOCKONUU W
NpuYMHbl ero ywupeHus. ®otomeTpmyecknin aHanu3. Beibop
CBETOUNBLTPOB. YyBCTBUTENBHOCTb doTOMETPUYECKOTO
onpegeneHuda. OnpegeneHve MOMAPHOrO  KoadduuneHTta
CBETOMNOrnoLeHus. KauecTBeHHbI n KONMMYeCTBEHHbIN
¢oTOMETPUYECKNA aHANK3.

Ponb MOHOXpoMaTu4HOCTM B abCOPLMOHHOW CMEKTPOCKOMUU.

CnekTpodoToMeTpuryecKnii aHanus. AHanus
MHOTFOKOMMOHEHTHbIX CUCTEM.

KonebatenbHas CMEeKTPOCKOMUA. WHdpakpacHas
CMEKTPOCKOMMUS U CNEKTPOCKONUSI KOMOMHALMOHHOTO pacCesiHUS.
WaoeHTudukaums BeLLecTB MeTo0M NMH(pakpacHon
CMNEKTPOCKOMUN.

JlloMuHecueHTHbIN  aHanu3. doTonpoLueccbl B  MOMeKynax.
PesoHaHcHas CNeKTpocKonus, dryopecLeHTHas "
docopecLeHTHas CrneKTpocKkonus. Buabl TYLLEHUS.

OcobeHHOCTM annapaTtypbl B JIOMUHECLLEHTHOM aHanuse.
Macc-cnektpockonunda. XpoMaTo-MacC-CNeKTPOCKOMUS.




1.9 OnekTpoxnMmnyeckne mMeToabl BeegeHve B anekTpoxumuyecknme — MeTodbl  aHanusa.
aHanusa Knaccuduvkauus anekTpoxmmmn4eckmx MeToaoB aHanumsa.
lMoTeHunomeTpudeckun aHanui. HankaTopHble 3NeKTpoabl U
SMNekTpoAabl  CpaBHeHMs.  MOHOCeneKkTMBHblIE  3NEKTPoabl.
CTeknaHHbI  3mekTpoa W ero Teopus. VloHomeTpuss U
NOTEHLMOMETPUYECKOE TUTPOBAHME.
SnekTpoxnMmnyeckme ceHcopbl. MynbTUCEHCOPHbBIE CUCTEMBI.
BonbtamnepomeTtpus. PTyTHbIA  Kkanawwumm  anektpog MU
nongporpaduyeckin aHanus. Teepable anekTpoabl. MNoTeHyuwan
NMONYBOMHbI U  Ka4YeCTBEHHbIA  BOMNbTaMMNepoOMeTPUYECKU
aHanus. lNpegenbHbli AMddY3MOHHBIA TOK. KOnMyecTBEHHbIN
BOMbTaMnepomeTpudeckun aHanma. MNoHsTne 06 MHBEPCMOHHON
BONbTamMnepomMeTpun. AMnepomeTpnyeckoe TUTPOBaHUE.
OnekTporpaBMMETPUYECKUIA aHanma.
Mpsmas KyNnoHOMETPUS N KyriOHOMETPUYECKoe TUTPOBaHMe.
Mpsamas koHaykTomeTpus. KoHOyKTOMeTpuyeckoe TUTpOBaHME.
BbiCcOKOYACTOTHOE KOHOYKTOMETPUYECKOE TUTPOBAHNE.
2. JTabopamopHbie pabombi
21 BeegeHve B aHanuTuyeckyto TexHuka aHanuTudeckoro akcnepumeHta. OCHOBHble MpaBuna
XUMUIO TexHukn ©OesonacHocTu npu pabote B  aHaNUTUYECKOW
nabopartopun. B3selwmBaHMe Ha TEXHUYECKUX U aHANUTUYECKMX
BECax.
2.2 Cragun aHanuTU4Yeckoro MpaBuna paboTbl C  TOYHOW  XMMMWYECKOW  MOCYOOW.
npouecca u metponorndeckne | KannbposaHue TOYHOM MEPHOW nocyapbl.
BOMPOCHI aHaANUTUYECKON
XUMUU
2.3 XnMmunyeckoe paBHoBecue B Onpegenenne cogepxanua 6apusa B kpuctannorugpate BaCl,
peanbHbix cuctemax. Cuctema | 2H,O ¢ ucnonb3oBaHNEM METOAA OCaXKAEHUS.
0CafloK-pacTBop. OnpegerneHne KpUcTanM3aunoHHOM Bogbl B KpucTannorngpare
paBumMeTpU4ECKME METOAbI BaCl, 2H,0O mMeToaoM OTFOHKM.
aHanuaa.
2.4 OcCHOBHbIe TUMbI peakuni, MpotonutomeTpusa.  [purotoBneHve 1 cTaHgapTM3aums
ucnonb3yemble B pacTBOPOB NMPOTONUTOB.
TUTPUMETPUN. OnpegeneHne BpeMeHHoW (KapboHaTHOWM) XeCTKOCTU BOAb.
TuTpumeTpuyeckme MeToabl OnpegeneHve AByX NPOTONUTOB NPW COBMECTHOM NPUCYTCTBUK
aHanmsa. C MCMONb30BaHNEM ABYX MHANKATOPOB.
KomnnekcoHomeTpus. CTaHgapTusaumsa pacteopa TpuroHa b.
OnpegeneHne o6LLel )XeCTKOCTU BOAbI.
KomnnekcoHomeTpuyeckoe onpeaenieHne WOHOB pPasfnyHbIX
MeTannoB B MHOIMOKOMMOHEHTHbIX CUCTeMax (KOHTpONbHas
paboTa no BapmaHTam).
OxkcpenmeTpus. MepmaHranatomeTpuda.  CTtanHgapTusaums
pacTBopa nepmaHraHara Kanusi.
lNepmaHraHaToMeTpuyeckoe onpeaereHne cCoaepXaHus NOHOB
Xenesa B pacTBope.
NopomeTtpusa. CtaHgapTmsauusd  pacTBopa  TuocynbdaTta
HaTpus.
NopomeTtpuyeckoe onpegeneHme NMOHOB MeAm B pacTBope.
OnpepeneHue nepokcuaa sogopoaa.
OcagutenbHoe  TuTpoBaHue. OnpegeneHve  coaepXaHusi
XI10pUa-MOHOB B NPUPOAHbLIX BOAAX.
2.5 TepmMmnyeckne meTogbl -
aHanusa
2.6 MeToabl MackupoBaHus, OkcTpakumsa. OnpegeneHve MUKPOKONMYECTB WOAWMA-UOHOB B
pasgeneHns um NPUCYTCTBUN MAKPOKONUYECTB Xropua- 1 6poMug-noHoB.
KOHUEHTpUpOBaHus
2.7 XpomaTtorpadumyeckme metogbl | [paBuna pabotel Ha xpomatorpade. TexHuka 6e3onacHocTu

aHanmsa

npu pabote B nabopatopum xpomartorpadmyeckmx MeTOAOB
aHanusa. NasoxpomaTorpadmuyeckunin aHanma CMecu CnMpToB.
PasgeneHve MoHOB UMHKa 1 HUKENs Ha aHMOHOOBMEHHMKE.




OnpepgeneHne cMecuM aMWHOKUCIIOT MeToaoM  ByMadkHOM

Xpomatorpaguu.
2.8 CnekTpanbHble MmeToapl dotomeTpusa. OnpepgeneHne MWOHOB Xene3a B pacTBope
aHanmaa MeToaoM (hOTOMETPUMN.

OnpepgeneHne MOHOB Mean B pacTBOpe MeTOAOM (hOoTOMETpUM.
lMnameHHass SMUCCUMOHHasa  cnektpockonusa. OnpepeneHuve
WOHOB HaTPUA 1 Kanus.

KonuyecTBeHHbIN aHanu3 CoeavHEeHUIn XpomMa U MapraHua npu
COBMECTHOM MPUCYTCTBUM METOAOM CNEKTPOOTOMETPUMN.
OnpepgeneHue cogepxaHus apoMaTUyYecKon aMUHOKUCAOThI
METOAOM crnekTpooToMEeTpUM.

2.9 SﬂeKTpOXI/IMI/IHECKVIe mMeToabl HOTeHuMOMeTpVI‘-IeCKOG TUTpOBaHME MNOHOB KeJe3a paCcTBOpPOM
aHanmsa 6V|xpomaTa Kanua.

Onpep,eneHme HUTpPaT-MOHOB B pacTBOpe C WUCNnoJsyib3oBaHMemM
HUTPAT-CENEKTUBHOIO 3J1eKTpoaa.

Kyn0HomeTp|/|quKoe TUTpOBaHME MOHOB MeJN B PacTBOpeE.

13.2 Tembl (pasgensbl) AUCUUNIIUHBbI U BUAbI 3aHATUN:

Bugpl 3aHaTUR (4acoB)
Ne HaumeHoBaHue Tembl (pa3gena)
MpakTnyeck CawmocrosTe
n/n AVCUMNIUHBI JNexumn JlTabopatopHble Bcero
ne neHas paboTta
1 BBegeHne B aHanuTU4Yeckyto 4 0 6 6 16
XUMUIO
Ctaguun aHanuMTM4eckoro
2 npowecca n MeTponornyeckue 6 0 10 8 24
BOMPOCHI aHANUTUYECKON XM
XvmMmnyeckoe paBHOBECUE B
peanbHbIX cucremax. Cucrema
3 ocafoK-pacTBop. 8 0 20 10 38
paBumeTpU4eckme Metoabl
aHanusa.
OCHOBHbIe TUMNbl peakuun,
4 UCNosnb3yemblX B TUTPUMETPUM. 22 0 60 18 100
TuTpumeTprnyeckue meToapl
aHanusa.
5 TepMmnyeckne meToabl aHanmsa 4 0 0 4 8
6 MeToabl MackMpoBaHus, 10 0 12 8 30
pasgeneHns U KOHLEHTPUPOBaHUS
7 Xpomatorpaduyeckme meToabl 16 0 30 20 66
aHanusa
8 CnekTpanbHble METOAbI aHanun3a 12 0 32 18 62
9 OneKTpoXnMn4eckme MeToabl 8 0 o8 16 52
aHanusa
Utoro: 90 0 198 108 396

14. MeToauuyeckue ykasaHus ansi obyyarowmxcs no 0CBOEHUI0 AUCLUMNITUHBI

OCHOBHbIMM y4ebBHbIMM MaTepuanamu npyu OCBOEHUWN AUCUMUMNMAMHBLI «AHaNUTUYECKas XUMUSA»
ABMNSAIOTCA KOHCMEeKTbl nekuMm 5 n 6 cemecTpoB, yyebHo-meTogmdeckme nocobus Aans
BbINOSIHEHMSA nabopaTopHbIX pPaboT MO  KMAcCMYECKMM W MHCTPYMEHTaNbHbIM MeToAaM
aHanusa, MeToauyeckme nocobus C KOHTPOMbHbIMU 3adaHWsMU ANs TeKylwewn aTtrectauumu,
OCHOBHasi nutepaTypa, npuBedeHHas B HacTosiwen [Mporpamme, a Takke AONONHUTENbHAs
nuTepartypa Ansg camocTosaTernbHOW paboThbl yyawmxca. [Ang ycnewHoro 0CBOeHUA ANCUUMIMHDI
KypCOM MnpeaycMOTpeHbl creaytolime opMbl TeKyllen aTTectaumm: KOHTponbHas paboTta 1,
KOHTPOnNbHble paboTbl (KOMMOKBUYMbI) 2-3, BbINONHEHWE KypcOBOW paboTbl B 6 cemecTpe u
HanucaHve pedepaTta B 5 cemectpe. CamoctosaATenbHas pabota no M3y4eHWo AMCLMNNNHDI




NpoBOOUTCA C MCMOMb30BaHWEM pPEKOMEHAYEMOro Crnucka nuTepaTtypbl U 3NEeKTPOHHbIX
pecypcoB, yka3aHHbIX B pa3aene 158.

15. lMepeyeHb OCHOBHOMW WU [AOMNOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HEOSXOAMMI:IX Ansa oCBOEHUSA AUCLUUNIINHDbI (criucok numepamypbl 0ghopMIIsemcsi 8 coomeemcemeauu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 0515 ecex 8ud08 UCIMOYHUKOS)
a) oCHOBHas nuTeparypa:

Ne n/n NcToYHMK
OcHosbl aHanumu4yeckod xumuu : 8 2 m. @ y4ebHuk: Ons cmyd. 8y308, 0b6y4Y. MO XUM.
1 HanpasnieHusM / nod ped. KO. A. 3onomoea. — Mockea : Akademusi, 2014. — (Bbicwee

obpazoesaHue. EcmecmeeHHblie Hayku). - T. 1/ [ T. A. bonbwosa u dp. | - 6-e u3d., nepepab. u
don. - 2014. — 390 c.
OcHosbl aHanumuyeckol xumuu @ 8 2 m. ! y4ebHuk Onsi cmyd. 8y308, 06y4y. M0 XUM.

> HanpasneHusaMm / nod ped. FKO.A. 3onomoea. — Mockea : Akademusi, 2014. — (Bbicwee
obpasoesaHue. EcmecmeeHHble Hayku). - T. 2 /[ H. B. Anoe u dp. | -6-e u3d., nepepab. u don. -
2014. — 409 c.

6) gononHuTenNbHasa nNuTeparypa:
Ne n/n NcTOYHMK
Kpucmuan I'. AHanumuyeckas xumusi= Analytical Chemistry : ¢ 2-x m. /. Kpucmuat ; riep. ¢

3 aHen. — Mockea : BUHOM. Jlabopamopus 3HaHud, 2009. — T.1. - 623 c. ; T.2. — 504 c.

4 Ananumuydeckas xumusi. [Npobrembl u nodxodsi : 8 2-x KH. / nod. ped. P. KenbHepa, XK.-M.
Mepme, M. Ommo, .M. Budmepa. — Mocksa : Mup, ACT. —2004. — T.1. - 608 c.; T.2. — 728 c.
OcHoebl aHanumu4yeckol XuMmuu : rpakmu4yeckoe pykogodcmeo : y4yeb. nocobue Ons

5 cmydeHmo8 yHuUgsepcumemos U 8y308, 00y4. M0 XUM.-mMEexHos., C.-X, Meo., chapmay-m
cneuuanbHocmsm / FO.A. bapbanam [u 0p.] ; nod ped. FO.A. 3onomosa. - M. : Bbicw. wk.,
2001. — 463 c.

6 Bacunwes B. Tl. [lpakmukym rno aHanumudeckol xumuu : y4yeb. nocobue 0Onsi aysose / B. [1.
Bacunbes, P. 1. Mopo3sosa, J1. A. KoyepauHa. - M. : Xumus, 2000. — 328 c.
Bacunees B. 1. AHanumudeckasi xumusi ;. c60pHUK 80rpocos, yrpaxHeHul u 3aday : nocobue

7 0na 8y3oe / B. 1. Bacurnbes, /1. A. KoyepauHa, T. []. Opniosa ; nod ped. B. 1. Bacunbesa. — M. :
Jpoghba, 2003. — 320 c.
OcHoebl aHanumu4eckol xumuu @ 3alaqu U eornpocbl : y4eb. nocobue dOns cmyo.

8 yHUsepcumemos, Xxum.-mexHorsi, rneo., c.-x., Meo., u hapmauyesm. gy3os / B.1. ®adeesa [u Op.] ;
nod ped. KO.A. Bonomoea. - M. : Beicw. wk., 2002. — 411 c.

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

10 ﬂyp%e 1O. 10. CnpasoyHuk no aHanumuyeckol xumuu / FO. FO. Jlypbe. — Mockea : Xumusi, 1989.
— 446 c.

11 3onomoe FO. A. O xumu4eckom aHasu3e u 0 mom, 4mo 80kKpye Hezo / FO. A. 3omomos. —
Mockea : Hayka, 2004. — 432 c.

12 lpuknadHol xumuyveckud aHanu3a : npakmudeckoe pykoeodcmeo / 1od ped. T. H. Lllexosyoeod,

O. A. WinueyHa, M. B. lNonuka. — Mocksa : 138-eo MI'Y, 2010. — 456 c.

Knaccuyeckue memodbl aHanusa. [lpakmuyeckue pabombi Mo aHanumu4yeckol Xumuu :
13 y4yebHo-Memodudeckoe nocobue / cocmasumenu: T.B. Enuceeea [ u dp.] — BopoHex :
U3damenbcko-nonuzpaghuydeckuli yeHmp «HaydHas kHuea», 2016. — 135 c.

MemoObiI pas3leneHusi u e6biderieHUss 8ewecms 8 XuMuu, MeOUUUHEe, [MPOMbIUIIEHHOM
npoussodcmee / [cocm. T. B. Enuceesa [u 0dp.]; BopoHexckul eaocydapcmeeHHbIl

14 yHusepcumem. — BopoHex : Wsdamenbcko-ronuepagudeckuli ueHmp BopoHexcko2o
eocyf@apcmeeHHo20 yHusepcumema, 2013. — 62 c.

15 BydHukoe I'. K. OcHo8bl cogpemMeHH020 anekmpoxumudeckoz0 aHanusa / I. K. bydHukos, B. H.
Madicmperko, M. P. Bscenes. — Mocksa : Mup, 2003. — 591 c.

16 Anekmpoxumudyeckue memods! aHanusa: y4yebHoe rnocobue. / T.B. Enuceesa [ u 0Op.].—

BopoHex : usdamernbcko-nonuzpaghudeckuli ueHmp «HaydHasi kHuaa», 2018. — 96 c.
bobpewosa O. B. [lNlomeHyuomempu4yeckue CeHCOpbl Ha OCHO8e UOHOOOMEHHUKO8 O
17 aHarnu3a 800Hbix pacmeopos / O. B. bobpewosa, A. B. lNapwuHa. — BopoHex : U30amesnbcko-
rnonuepaguyeckul yeHmp BopoHexxckoao eocydapcmeeHHO20 yHugepcumema,, 2012. — 154c.
lNomeHyuomempuyeckue mMmemodbl aHanu3a JieKapCmeeHHbIX geuwjecms : y4ebHoe rnocobue /
18 cocm. B. U. Bacurnbesa [ u 0p.]. ; BopoHexckull eaocydapcmeeHHbIl yHUsepcumem. — BopoHex
: Usdamernbcko-nonuepacpudeckuli yeHmp «Hay4qHas kHuza», 2015. — 106 c.

19 CniekmparnbHble Memo0Obl aHanusa: y4eb.-memod. rnocobue / B. W. Bacunbesa [ u 0p.] —




BopoHex : HayyHas kHuea, 2011. — 212 c.

20

Eekkep FO. Cnekmpockonusi / KO. bekkep. — M. : TexHocgbepa, 2017. — 528¢.ISBN 978-5-94836-
220-5

21

OkmaH P. Macc-cnekmpomempusi: annapamypa, mosnkoeaHue u npunoxeHusi / P. OkmaH, E.
3unbbepuHe, 3. BecmmaH-bpuHkmarnsm, A. Kpat. — M. : TexHocgbepa, 2013. — 368c¢.ISBN 978-
5-94836-364-6

22

bekkep HO. Xpomamoepaghusi. IHcmpymeHmarnbHass aHanumuka:. Memodbl xpomamoepaghuu u
KkanunnspHoezo anekmpogpopesa / HO. bekkep. — M. : TexHocgpepa, 2009. — 472¢.1SBN 978-5-
94836-212-0

23

lpakmuyeckas 2a3osgas u XudKkocmHasi Xxpomamoepadghus : y4eb. nocobue / b. B. Cmonspos [u
0p.] — CaHkm-lNemepbype : usdamenbcmeo CaHkm-llemepbypeckozao yHusepcumema. — 2002.
—-610c.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHble pecypcbl UHTEPHET):

Ne n/n

Pecypc

24

3onomoe FO. A., Ouepku ucmopuu aHanumudeckol xumuu [OnekmpoHHbIl pecypc]/ FO. A.
3onomoes - M. : TexHocgpepa, 2018. - 262 c. - ISBN 978-5-94836-516-9 - Pexum docmyna:
http://www.studentlibrary.ru/book/ISBN9785948365169.html

25

MupoHoe U. B., CripagoyHbie OaHHbie 0515 pacyemos 8 aHanumu4ecKol Xumuu [SreKmpoHHbIU
pecypc]: y4yeb. - Memod. nocobue. 5-e u3d., nepepab. u don. / MupoHos Y. B. - Hogocubupck :
PULI HI'Y, 2018. - 152 c. - ISBN -- - Pexxum docmyna:
http://www.studentlibrary.ru/book/ngu013.htmi

26

Bacrokoea A.T., AHanumu4eckasi Xumusi [QnekmpoHHbIl pecypc]: YuebHuk 0nsa 6akanaspos /
Bacrokosa A.T. - M. : Jawkoe u K, 2019. - 156 c. - ISBN 978-5-394-02837-3 - Pexxum docmyna:
http://www.studentlibrary.ru/book/ISBN9785394028373.html

27

AnekcaHopoea T.[1., AHanumu4yeckasi XuMusi U (oU3UKO-XUMUYEeCKUe MemoObl aHasu3a
[OnekmponHbili pecypc]: yueb. nocobue / T. 1. AnekcaHOposa. - Hosocubupck : N133-e0 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 ¢huauko-xumudeckue memodsbl aHanu3a [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

Madep B.P., lpakmu4yeckasi 8bICOKOIhhekmueHasi XUOKOCmMHas Xxpomamoepagusi
[OnekmponHbiti pecypc]/ B. P. Matiep. - M. : TexHocghepa, 2017. - 408 c. - ISBN 978-5-94836-
480-3 - Pexxum docmyna: http.//www.studentlibrary.ru/book/ISBN9785948364803.html

30

XeHke X. )KuOkocmHas xpomamozpaghusi AHariumu4yeckoe U npenapamugHoe pasdesnieHue
[BriekmpoHHbIl pecypc]: y4ebHoe nocobue / X. XeHke.— OreKmpoH. mekcmosbie 0aHHble. — M.
: TexHocgbepa, 2009. — 264 c. Pexxum docmyna: http://www.iprbookshop.ru/64185/html

31

QunuykuHa B. A. Memodsi u cpedcmea aHanumu4eCcKko2o KOHMpPOJsIsi Mamepuasos.
Xumu4eckue u pusuKo-xumudeckue MemoOdb! aHarIumu4ecKko20 KOHmMpPOo-s [3neKmpoHHbIU
pecypc]: yyebHoe nocobue / B. A. ®unuukuHa, O. Jl. Ckopckasi, N. B. Mypasbega. — 3rieKmpoH.
mekcmosbie daHHble. — M.: Usdamenbckuti Jom MUACuC, 2015. — 107 ¢. — 978-5-87623-967-9.
Pexum docmyna: http://lwww.iprbookshop.ru/12749/html

32

CospemeHHbIe Memo0Obl CMpyKmMypHo20 aHanusa seulecms : y4ebHuk / M. @. KynpusiHos, A. I
Pydckas, H. b. KogpbaHosa [u dp.] ; ®edeparnbHoe azeHmemeo o obpasogaHuto Poccutickol
@edepayuu, ®edepanbHoe 2ocydapcmeeHHoe obpasogameribHoe yupexoeHue 8biclie2o
npogheccuoHanbHo20 obpasosaHusi "KOxHbIl ¢hedepasibHbil yHUsepcumem”. - Pocmos-Ha-
LoHy : sdamenbcmeo KOxHo20 ¢hedepanbHoz20 yHugepcumema, 2009. - 288 c. ISBN 978-5-
9275-0653-8; Pexxum docmyna: http://biblioclub.ru/index.php?page=book&id=241003

33

Mukeneea I'. H. AHanumuyeckasi xumusi. rieKmpoxumuyeckue MemoObi aHau3a
[BriekmpoHHbIt pecypc]: y4ebHoe nocobue / I'. H. Mukenesa, I". . MenbyeHko, H. B.
HOHHUKOBA. — OrekmpoH. mekcmosblie daHHble. — Kemepoego: Kemeposckuli mexHonoaudeckul
uHcmumym nuwesoul npombiwneHHocmu, 2010. — 184c. Pexum docmyna:
http://www.iprbookshop.ru/14357/html

34

Jlebedees A.T. OcHosbl Macc-criekmpomempuu 6esnkoe u nenmudos : yyebHoe nocobue / A.T.
Jlebedes, K.A. AbmemeHko, T.FO. CameuHa. - Mockea : TexHocgbepa, 2012. - 180 c. - ISBN 978-
5-94836-334-9; Pexum docmyna: http://biblioclub.ru/index.php?page=book&id=233467

35

OYMK Ananumudeckasi Xumusi Ha ocHose Kypca https://edu.vsu.ru/course/view.php?id=2358




16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecnevyeHUs ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adavyHuku, mMemolou4decKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTOYHMK

1 Jopoxoea E. H. 3adayu u eonpockbl no aHamumu4yeckol xumuu | E. H. [opoxoea, I. B.
lNpoxoposa. — M : Mup, 2001. — 267 c.

lNpakmuyeckue pabomsi No aHanumuyeckol xumuu: Tumpumempuyeckue MmemoOb! aHanusa :
y4ebHo-Memoduyeckoe nocobue rno HarnpasaeHur nodzomoesku | cneyuansHocmu «Xumusi» u
«®yHOameHmanbHas u npuknadHas xumusi» | cocm.: T. B. Enuceesa [u dp.]/ - BopoHex :
U3damenbcko-nonuzspaguydeckuli yeHmp «HayyHas kHueax, 2015, - 97c.

AHanumudeckas xumusi: 3adadyu, mecmal, KOHMPOsibHbIe pabomei : y4ebHoe nocobue | cocm.
3 T. A. KpbicaHosa [u 0p.] ; BopoHexckuli 2ocydapcmeeHHbIl yHueepcumem. — BopoHex, 2016. —
103 c.

Enuceesa T. B. KoHmposnbHbie 3adaHusi rno Kypcy «AHanumudeckas xumusi» / T. B. Enuceesa,
A. H. 3a6nos, A. B. Kanay. — Boponex : BI'Y, 2011. — 40 c.

HukynuHna A. B. Kpusbie mumposaHusi : yuebHoe rocobue / A. B. HukynuHa, T. A. KyumeHko. -
BopoHex : BopoHexXcKuli 20cydapcmeeHHbIl yHU8epcUmem UHXeHepHbIX mexHosnoaud, 2011. -
151 c. - ISBN 978-5-89448-895-0 ; Pexxum docmyna:
http://biblioclub.ru/index.php?page=book&id=141918.

AHanumudeckas Xumusi U ghu3uKo-xumudeckue memoOdb! aHanu3a [OnekmpoHHbIl pecypc]:
n1abopamopHbIl rnpakmukyM. / QnekmpoH. mekcmosbsie daHHbie. — Capamos : Al lNu 3p
Medua, 2018. —118 c.— 978-5-4486-0057-9. — Pexxum docmyrna:
http://www.iprbookshop.ru/70757/html

UHcmpymeHmarbHbie Memo0Obl aHanu3a: 1abopamopHbIl npakmuKkym [SnekmpoHHbIU pecypc):
y4yebHo-memoduyeckoe nocobue / B. N. Koyepos [u Op.]. — BnekmpoH. mekcmoebie OaHHbIe. —
Examepurbype: Ypanbckuli pedeparnbHbili yHusepcumem, 2015, — 96 c. 978-5-7996-1385-3. —
Pexum docmyna: http://www.iprbookshop.ru/68242.html

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpuU peanusauum y4ebHOM
OUCUMNNUHBbI, BKIOYasA [OUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonormu (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0BGy4eHue):

Mpn peanusaumm AUCUMNNUHBI NPUMEHAIOTCS pPas3fnu4yHble TuUMnbl NeKuuin (BBOAHasi, OOG30pHbIE,
Tematudeckme, npobrnemHble) w© nabopaTtopHble 3aHAaATMA. [Ona  camocToaTenbHoW  paboThbl
peKoMeHAyeTCs CMUCOK nuTepaTtypbl. Mpn peanu3aumm y4ebHON [UCLUUNAWHBI WUCMNOMb3YKTCA
3aNeMeHTbl ANeKTPoHHOro obyyeHunsa (30) n auctaHumoHHble obpasoBaTtenbHble TexHornorun (OOT) B
4acT OCBOEHMS JEKUMOHHOro Martepwana, npoBefeHUA TeKyllen W NPOMEXYTOYHOM aTTecTauumu,
nposefeHns yactu nabopatopHbIX paboT N camocToATenbHON paboTbl obyvaloWwmnxcs No UCLMNIINHE,
nossongoLine obecneunBatb ONOCpeSoBaHHOE B3aMMOLENCTBME (Ha pacCTOsHUKM) npenodasaTtenen u
oByyatoLLmMXCH, BKIOYAss MHCTPYMEHTbI 3fIEKTPOHHOW MHGOPMaLNOHHO-06pa3oBaTensHon cpeabl BIY
«3nekTpoHHbIN yHMBepcuTeT BIY» (https://edu.vsu.ru), npoBeaeHne BeGUHAPOB, BUAEOKOHMEPEHLNN,
B3aMMOAENCTBME B COLCETAX, MOCPEACTBOM 3JNEKTPOHHOW MOYThbl, MecceHaxepoB. [ns ocBoeHus
ANCUUNINHBI TakKe PeKOMEHAYITCA pecypcChl AN 3neKTpOHHOro obyyveHusa (n. 15).

18. MaTepnanbHO-TeXHU4YECKOoe obecneyeHne AUCUUNIINHDI:

MynbTumegmnanpoektop BEWG, HoyTHyk 15Toshiba

Becbl aHanuTuyeckue; BeCbl TeXHWYECKMe; OUCTUNNATOPbI nabopaTopHble; WOHOMepbl JB-74;
KyNOHOMETpUYECKNE YCTaHOBKW; dpoToanekTpokonopumetpbl KOK-2; nnameHHble aHanusaTtopsbl
xnakoctn MAXK-1, MAX-2; cnektpodotometpbl CP-26, CP-56, CP-2000; xpomaTtorpadbl rasosble
Chrom-4, Chrom-5; xpomaTtorpaduyeckme KOMOHKW; WOHOOOMEHHbIE KOMOHKW; XpomaTorpaduyeckas
Oymara; cywwunbHble wWKagbl, MydenbHble MNeyYn; XUMUYECKMEe peakTMBbl; XMMUYeckas nocyaa,
xnopuacepsibpsHble 3NeKTpoAbl CPAaBHEHUS N PA3IIUYHbBIE NOHOCENEKTUBHBIE SNEKTPOAbI.

19. OueHo4HbIe cpeacTBa ANs NPoBeAEeHUA TEKYLen U1 NPOMEXYTOYHOM aTTecTauum



CoAEepXXaHNeM crieQyroLmMx pasaenos ANCLMNINHGIL

MopanoK OLEeHKN 0CBOeHMs obydatowmnmmcsa y4ebHoro matepuana onpenenseTcs

HanmeHoBaHue WHankaTop(bl) .
I_Il\ﬁl pasnena AUCLMNIHI Ko“&';?;?” [OCTUKEHNS] OueHodHble CpeAcTBa AnA TeKyLuen aTT.
(moayns) 4 KOMNETEeHUNn
Or1K-1.1, OlK-
BeepgeHve B OrlK-1, 1.2, OMNK-1.3, .
1 AHANMTUYECKYIO XMMMIO ONK-6 OBHZKg IJI > %[.—I3K_ UHAusudyarbHbIl onpoc
OllK-6.4
Or1K-1.1, OlK-
Crapum 1.2, OMK-1.3, JlabopamopHasi paboma no
ﬁgsﬂglgzemcmro 82&; OZHZK%IJI k02n3K_ KanubpogaHU MoYHOU MepHOU nocyObl
Z MeTponornyeckue or||<_3’ OI;II&-2.4, OrK- Pecbepam o mamemamuyeckou
' obpabomke pe3ynbmamos
BOMPOCHI OrK-6 3.1, OlK-6.1, 5
. OlK-6.2. OlK- eceda o meme
aHanNUTUYeCKON XMMNA 6.3 ONK6.4
XumMmnyeckoe OrK-1.1, OrK-
paBHOBECKHE B 1.2, OlNK-1.3,
peanbHbIX cUCTEMAX. OrlK-1, OznzK-(%ljlkoan- JlabopamopHbie pabomsi 1o
3 Cuncrema ocagok- Or1K-2, OMK-2.4 bh3k- epasuMempu4yeckoMy aHanu3sy
pacTBop. OlK-6 6.1. OMK-6.2 UHAusudyarbHbIl onpoc
paBUMeTpUIECKme OMK-6.3, OlK-
MeTOoAbl aHanmsa. 6.4
OrlK-1.1, OMNK-
OCHOBHbIE TUMBI 1.2, OlNK-1.3,
v g Or1K-2.1, OlK-
peakami, OfKk-1, 2.2, OMnK-2.3 JlabopamopHbie pabomsi o
4 | Vcnone3yemeie B OrIK-2, OMK-2.4, OMK- mumpumMempu4yecKoMy aHanusy
TUTPUMETPUN. OrnK-3, 31 ONk-3.2 o
A, -2, KonmponbHasa paboma Ne1
TuTpumeTpuyeckue OrlK-6 OMMK-6.1, OFK-
MeTobl aHanu3a. 6.2, OlK-6.3,
Ol1K-6.4
OrlK-1.1, OMNK-
: 1.2, OlNK-1.3,
5 Tepmudeckie MeToAb! OrK-1, OrK-2.1, OlK- UHAusudyaribHbIl 0rpoc
ananusa OrlK-2 2.2, ONK-2.3
OllK-2.4,
OrlK-1.1, OMNK-
1.2, OlNK-1.3, Undueud .
M : OnK-2.1, OMK- HOusuUdyarsnbHbIl 0rpoc
6 paz?;bérmaﬂcEmposaHMﬂ, 825; 2.2, OlK-2.3, JlabopamopHasi paboma rno memody
KOHLIEHTPUPOBAHWSI. OnnK-6 %H1K(2)éKO6HZK Kempakuuu
OrlK-6.3, OrK-
6.4
OrlK-1.1, ONK-
1.2, OMNK-1.3,
OrlK-1, OrK-2.1, OrlK- JlabopamopHsbie pabomei o memody
2.2, OMNK-2.3,
7 XpomaTtorpaduyeckme OlMK-2, ORK-2 4. OHK Xpomamozpaghuu
MeToAbl aHanusa OrnK-3, 3.1 _O'I'Ik-S 2 ] KonmponbHast paboma Ne2
OnnK-6 OrK-6.1, OMK- Kypcosasi paboma
6.2, OlK-6.3,
OllK-6.4
OrlK-1.1, OMNK-
1.2, OlMK-1.3,
OrllK-1, OrK-2.1, OrK- JTabopaTtopHble paboTbl MO CNeKTpanbHbIM
8 CnekTpanbHble MeToabl OnnK-2, ()ZI;I2I<’ gQK-OZI;ISK MeTodam aHanusa
aHanusa OrK-3, 3.1 _O'I'Ik-S > ] KoHTponbHas paboTta Ne3
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HanmeHoBaHue WHankaTop(bl) .
rll\ﬁ pasgena ancuunnuHel Ko“&';?;?” OOCTUXEHMNA OueHo4Hble cpeacTBa AN TEKYLLEn aTT.
(mopgyns) 4 KoMMeTeHUun
3.1, OlK-3.2,
Or1K-6.1, OlK-
6.2, OlK-6.3,
Orl1K-6.4
MpomexyTodHasa aTTecTaums lMepeyeHb 8orpocoe Orisi 3K3aMeHo8, 3a4emos
dropma KOHTpOIs — 3a4eT, 3K3aMeH

Mo pelueHMto kadbeapbl OLEHKN 3a dK3aMeH/3a4eT MOryT ObiTb BbICTaBMEHbl MO pe3ynbTaTaM TeKyLlen
aTTecTauum oOy4valoLerocss B CEMECTPE, HO He paHee, YeM Ha 3akmniouuTenbHOM 3aHsaTun. [lpu
Hecormnacum CTyfleHTa C OLEeHKOW NnocrneaHuii Bnpase caaBaTb 3K3aMeH/3a4eT Ha 06LLMX OCHOBaHUSAX.

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeTOoAMYECKMe MaTepuanbl, onpeaensiowue
npoueaypbl OueHUBaHUsA

20.1 TeKywWwMn KOHTPOIb yCNeBaemMoCTun
KoHTponb ycneBaemocT No AUCUUMNIIMHE OCYLLIECTBNSAETCS C MOMOLLLIO CeayoLWmMX OLEeHOYHbIX
CpencTB:
KoHTponbHble paboTbl, JlabopaTopHble paboTbl, PedepaT, KypcoBas paboTa

(HaumeHoeaHue OUEHO4YHOecOo Cpeacmea meKyuwieco KOHmMpOoJsid ycneeaemocmu)

MepeyveHb 3adaHuli Onss KOHMPOJIbLHbLIX pabom (Kosinokeuymos), mem peghepamos,
Kypcoebix

MepeyeHb 3ag4aHn ANA KOHTPOJNbHbIX paboTt

KoHTponbHas paboTa Ne1
lposodumcs 8 nucbMeHHOU ghopme 1o sapuaHmam, rpernodagamerib KOHMpPoAaupyem
caMmocmosimesibHOCMb peweHus 3aday KaxxObiM cmyOeHmOoM, pos8epsiem 8bINoSIHEHHbIE 3adaHust U
opaaHu3dyem pabomy Had owubkamu epynnsl 8 ayoumopuu

Bapuarm Ne 1.

1. Paccuutaiite pH 0.1 M pacTBopa a30TUCTO KUCIIOThI; KHNO ~-6.9-10 4.
2

2. Onpenenntb Ckayok TUTpoBaHusa npu HenTpanusauum 0.01 M pacteopa HCI 0.01 M pactBopom
NaOH v nogo6path nHankaTtop Ans atoro Tutposanns (Ve = 25.00 cm®).

3. 0.01 M pactsop HCI tutpytoT 0.01 M pacteopom NaOH ¢ nigukatopom cheHondgptanemHom (pT = 9).
Paccuntatb MHOMKATOPHYHO OLLNOKY.

Bapuarm Ne 2.
-5
1. Onpepenute pH B 0.1 M pacteope CH;COONa. K =1.74-10 ~.
CH3COOH

2. OnpeaenuTb CKAYOK TUTPOBAHMA Npu HelTpanuaaumn 25.00 cm® 0.1 M pacteopa NH,OH 0.05 M
pactesopomM HCI n nogobpaTb nHgmkatop.

3. Bbluncnutb norpelHocts Tutposanus 20.00 cm® 0.1 M pactsopa NH,OH 0.2 M pactsopom HCI go
pH 4.

Bapuarm Ne 3.

1. Paccuntats pH 0.1 M pacteopa Na,CO5; K _=48.10"11,
HCO3
2. Bbluncnutb pH pactBopa, nonyyeHHoro npu TutposaHum, korga k 20.00 cm® 0.2 M pacTteopa HCI

nobaeneH 0.2 M pacteop NaOH B konuuectse: a) 20.00 cm?; 6) 21.00 cm®.



3. Bblumcnutb nHgukatopHyto norpelHocTb npu TutposaHumn 0.1 M pacteopa NaOH 0.1 M pactsopom
HCI ¢ nHankaTopom meTunoBbIM KpacHbiM (pT = 5).
Bapuarm Ne 4.

1. K0.01 M pacTtBopy yKCyCHOW K1cnoTbl npubasmnm Takon xe odobem 0.1 M pacTBopa auetaTa kanus.
PaccuutanTte pH.

2. Paccuntatb pH pactBopa, Nony4eHHOro npy TUTPOBAHUM B MOMEHT, koraa k 15.00 cm® 0.02 M
pacteopa HCI go6aeneHo 10.00 cm® 0.15 M pactsopa NaOH.

3. MoxHo nu TouHo otTutpoBath 0.01 M pacteop NH,OH 0.01 M pacteopom HCI ¢ oeHondTanenHom
(pT =9)?

Bapuarm Ne 5.

1. Kakasi HaBecka xyiopuaa aMMOHWSt fomkHa BbiTb pacTBopeHa B 100 cm® ero pacTeopa, 4To6bl pH
pacTBopa 6Obin1 paBeH 5.67

2. Bbluncnutb BENNYMHY HaBeckn xmummyeckn ynctoro CaCOg, ecnim nocne obpabotku ee 50.00 cm® 0.2
M pactBopa HCI Ha TUTpoBaHwMe ocTaTka KucnoTsl uspacxogosaHo 10.00 cm® pacteopa NaOH.
YcTaHoBMEHO, 4TO Ha TuTpoBaHue 25.00 cm® NaOH pacxogyetcsa 24.00 cm® HCI.

3. Bbluncnutb TUTp pacteopa HCI, ecnin Ha TutposaHue 10.00 cm® ero pacxoayetca 12.00 cm®
pacteopa NaOH c¢ tutpom 0.004000 r/cm®.
Bapuarm Ne 6.

1. Paccuutaiite pH 0.1 M pacteopa KCN; K, = 6.2.10 10,

2. Paccuntatb pH pactBopa, nonyyeHHoro npu gobaenenun 15.00 cm® 0.1 M pactBopa NaOH k 20.00
cm® 0.1 M pactBopa CH;COOH.

3. Kakon o6bem 0.0995 M pactBopa NaOH notpebyeTca ona HenTpansauum npuMmecu MmypaBbUHOM
KNCINOThI B hopmanuHe, HaBecka koToporo pasHa 10.0000 r? Maccosasg gons knmcnotbl — 0.04 %.

BapuaHm Ne 7.

1. Paccuutatb pH B 0.01 M pactBope NaHCO;,

— 10 -7 _ 1n-11
K1 H,CO, =45.10 °, K2 H,CO, =48-10 .
2. Bblumcnutb pH pactBopa, Mony4eHHOro npu TUTPOBaHUM B MOMEHT, koraa k 20.00 cm® 0.2 M
pacteopa HCI gobaenen 0.2 M pactsop NaOH o6bemom: a) 17.00 cm?; 6) 20.00 cm®.

3. Bbiumcnute maccosyto gonto Na,CO; B obpasLie TexHU4ecKkon cobl, ecriv HaBecka obpasua pasHa
0.2005 r 1 Ha TUTPOBaHUE ee C METUIMOBLIM OpaHXeBbiM n3pacxogosaHo 20.00 cm® 0.1010 M
pacteopa HCI.

BapuaHm Ne 8.

1. Onpegenutk pH B pacTteope HCI ¢ koHueHTpauuein 10 ~7 mons/am®.
2. Bbluncnutb pH pacteopa, Nony4eHHoro Npyu TUTPOBaHWKM B MOMEHT, koraa k 20.00 cm® 0.1 M

pactBopa CH;COOH npubaener 0.1 M pactBop NaOH B o6beme: a) 18.00 cm?; 6) 20.00 cm®; B)
21.00 cm®.

3. PaccuvTtante nHamkaTopHyo norpewHocTb npu TutposaHum 0.2 M pacteopa HCI 0.2 M pactsopom
NaOH c nHomMkatopoM MeTuUnoBbIM KpacHbiM (pT= 5).

BapuaHm Ne 9.

1. Kakylo HaBecKy aLeTaTa kanus cnegyet pacTBoputb B 500 cm® pactBopa, 4tob6bl pH pacTteopa 6bin
paBeH 97

2. Onpegpenntb cKadok TUTpoBaHust nNpu Heutpanmsaumm 0.05 M pactBopa CH;COOH 0.1 M
pacteopomM NaOH u nogobpatb nHgmkaTop.



(V (CH3;COOH) = 20.00 cm®).

3. Hasecky Na,CO; maccon 0.6800 r pacTBopunu B MepHol konbe BmecTumocTbio 250 cm®; 25.00 cm®
aToro pacTteopa oTtuTpoBamn 24.50 cm® pactBopa HCl B npuCyTCTBUM METUMNOBOTO OPaHXEBOro.
Bblumcnute MONSApPHY0 KOHUEHTpauuio 3kBuBaneHToB pacteopa Na,COs, ero Tutp, a Takke TUTp
pacteopa HCI.

Bapuarm Ne 10.

1. Ckonbko rpammoB pacTBopa KOH nnotHocTbio 1.310 r/cm® cnemyeT B3sTb ANA aHanusa Ha
cogepxaHme B HeM KOH, 4tob6bl Ha TUTpPOBaHME MOSYYEHHOrO0 M3 B3ATOM HABECKM pacTBopa
pacxofoBsanoch okorno 15 cm®
[10.2 M consHomn KucnoTbl?

2. Paccuntatb pH Havana (a) u koHua (6) ckayka, a Takke TOUYKM 3KBUBANIEHTHOCTH (B) Npu TUTPOBaHUA
30.00 cm® 0.08 M pacTBopa MypasbuHol kucnoTtel 0.05 M pactBopom NaOH ¢ yyeToM un3MeHeHus
obbema (pKycoon = 3.75).

3. Bblmcnute mHamkatopHyto ownbky TtutpoBaHust 0.08 M HCOOH 0.08 M pacteBopom NaOH c
MeTMNoBLIM opaHXeBbIM (pT = 4; pKa = 3.75).
Bapuarm Ne 11.

1. K pactBopy (NH,),SO, 6bino go6asneHo 25.00 cm® pactBopa NaOH (Tyaon = 0.009021 r/em®). 3atem
KnnsiieHnem m3 pactBopa 6bin yaaneH NHs; Ha oTtuTpoBbiBaHuMe octaBuerocsi u3bbitka NaOH
nowno 6.30 cm® pactBopa HCI, Tug = 0.007860 r/cm®. Bblumcnute cogepxanune (NH,),SO, B
pacTBope.

2. Paccuvtante pH B pactBope, nonyvyeHHom npu tutpoBaHum 0.03 M pactBopa NH;OH 0.02 M
pactBopom HCI, korga cteneHb otTutpoBaHHocTH (f) coctasnseT: a) 0.90; 6) 0.99; B) 1.00.

3. Ckonbko rpammoB CH;COONa pomkHo copepxatbea B 0.5 gm® pactsopa, 4Tobbl nonyunts pH
9.12?
Bapuarm Ne 12,

1. Paccuutatb pH ana cmecu 1 am® 0.02 M pactBopa xnopHoBaTUCTON KucnoTbl 1 1 am* 0.2 M
pacTBOpa ee KanveBow COMu.

2. NMpoby maccoii 1.0100 r, cogepalllyto a3oTHYI0 KUCMoTy, cmewany ¢ 25.00 cm® 0.5020 M pacTeopa
NaOH. OcraBwuiics nocne peakuum n3dbiTok NaOH ottutpoebiBanu 10.50 cm® 0.1010 M HCI.
Bblumncnutb maccosyto gonto HNO; B npobe.

3. MoxHo nu TouHo oTtutpoBath 0.01 M pacteop CH;COOH 0.01 M pacteopom NaOH ¢
HenTpanbHbIM KpacHbiM (pT = 7)? MNogTBepauTe pacyeToMm.
Bapuarm Ne 13.

1. Paccuutatb pH B pacteope NH,CI ¢ koHueHTpauven 0.01 M.

_ -5
KNH4OH =1.75-10 ~.

2. PaccuvnTaiTte ckayok Tutpoeanust 20.00 cm® CH;COOH (C, = 0.01 M) 0.02 M pactsopom NaOH.

3. Onpegenute nHankaTopHyto owmnoky npu tutposaHmm 0.01 M pactsopa NaOH 0.01 M pactBopom
HCI ¢ dbeHondtanenHom (pT = 9).
BapuaHm Ne 14.

1. Paccuutante pH B 0.1 M pactsope Na,SOs; KHSO . =6.2.10 10,
3

2. Bblumcnute pH pactBopa HCI, Ttutpyemoro 0.1 M pactBopom NaOH, «korga cTeneHb
oTTuTpoBaHHocTU (f) paBHa: a) 0.8; 6) 1.1. ( Co(HCI)=0.1 M ).



3. 0.01 M pacteop HCI tutpytoT 0.01 M pactsopom NaOH ¢ nHgukatopom 6pomMdpeHONoBbIM CUHUM
(pT = 3.8). PaccuntaTb UHAMKATOPHYO OLLMNOKY.

Kputepun oueHMBaHUA KOHTPONbHOM paboTbl Ne1:

OTnuYHO. YcnewHoe NpYMEHEHNE TEOPETMYECKUX WM MPAKTUYECKUX 3HAHWW ONSA pelleHust 3agaHui
KOHTpOnbHOM paboTbl. PelueHne Bcex 3agad BbINOSTHEHO 6e3 OWNGOK N HETOYHOCTEN.

Xopowo. BbinonHeHve Bcex 3afaHUi, MNpeayCMOTPEHHbIX B KOHTpOrnbHOW paboTe. [onyuieHbl
He3HaunTesnbHble OLWMOKM N HETOYHOCTW.

YaooBneTBopuTtenbHo. PelleHne HenonHoe, 6e3 060CcHOBaHMI 1 O6GBbACHEHUN.
HeygoBneTBoputenbHO. HeT peweHnin 3agayq KOHTponbHOM paboThbl. Mpu peweHnn 3agay n otTeBeTax
Ha BOMNPOCbHI KOHTPOSbHOM paboTbl AoNyLLEeHbI rpybble, NpUHLUMNnanbHbIE OLLNGKN.

KonmponbHasi paboma Ne 2 (konnokeuym)
[Mposodumcs 8 sude uHOUBUOyaribHO20 cobecedo8aHUsl C KaxXObIM cmyOeHmom

1.0npeneneHne  xpomatorpadum Kak  rmbpmaHoro MeToga  aHanusa, Knaccudgoumkaumm
XpomaTorpadu4ecknx MeToaoB.

2.Teopusi TeopeTUYECKNX Tapesnok B Xxpomatorpaduu.
3.KnHeTnyeckaa teopust xpomartorpadum.

4.KayeCTBEHHbIN N KOSIMYECTBEHHbLIN XpoMaTorpadnyeckmin aHanms.
5.l"a3o0-agcopbumnoHHas xpomaTorpadus.

6.a30-XnagkocTHaa xpomaTorpadus.

7.2KngkocTtHO-TBEpAOdasHas xpomaTorpadus.

8. KngkoCTHO-XNOKOCTHasa xpomartorpadusi.
9.Bbicokoa(hheKkTMBHAA XNOKOCTHas XxpomaTorpadus.
10.MoHoo6MeHHas xpomartorpacdusi.

11.NoHHaga xpomaTorpadus.

12.3kcknto3noHHasa xpomaTtorpadpus. Obwme npuHUMNbI MeToaa.
13.bymarkHasa xpomartorpacdus.

14.ToHKOCOMHasa xpomartorpadus.

15. XpomaTto-macc-CnekTpoMeTpus.

KoHTponbHasa paboTta N2 3 (konnokBuym)
lMposodumcs e sude uHOUBUAyaribHO20 cobecedo8aHUs C KaxXObIiM CmMyOeHmMom

1.Knaccudmkauma metogoB cnektpockonuu. CnekTpbl MCNyCKaHus, MOrMOWEHNs W paccesHus.
CTpyKTypa aTOMHbIX 1 MONEKYNAPHbIX CMEKTPOB.

2.ATOMHO-3MUCCUOHHaA  cnekTpockonusa. ATomusartopbl. MeTporormdyeckme XxapakTepucTukm n
aHanuTNnyeckne BO3MOXXHOCTU aTOMHO-3MUCCMOHHOIO MeToAa aHanuaa.

3.MeToq dooTOMETPUN NSIAMEHMN.

4. ATomMHO-abcopbumoHHas crnekTpockonusa. ATomudaTopbl. MeTponornyeckne xapakTepucTukm u
aHanuTUyeckne BO3MOXXHOCTM aTOMHO-abCcopOLMOHHOIO MeToAaa.

5.3akoH cBeTOMOrnoLeHs B MONEKyNnapHon abcopbumoHHOn cnekTpockonuu. MNpuimHbl OTKNOHEHUS OT
OCHOBHOrO 3aKOHa CBETOMOITIOLLEHNS.

6.A6copbumoHHas cnekTpockonua B YO u Buaumon obnactax. OcHoBbl MeTtoga. Annapatypa And
crnekTpodoTomeTpum U poTomeTpumn. MeTponormyeckme xapakTepucTukn MeTod0B.

7 .NHdpakpacHas cnekTpockonus. INpuHUMN 1 OCHOBbI MeToaa. TexXHUKa 1 NPaKTU4ECKOE NMPUMEHEHME.
8.CnekTpockonusa KOMOMHaULWOHHOIO paccesHNs (pamaHOBCKasi CNEKTPOCKOMKUS).

9.JTrommnHecLeHTHas cnekTpockonuda. OCHOBbI MeToAa.

10.MMoHaTne 0 Macc-cnekTpoMeTpun. BoamoXXHOCTM MeToaa.

KpuTepumn oueHMBaHMA KOHTPONbHbIX paboT 2 u 3 (KONNOKBMYMOB):

- 3auTeHo. BbicTaBnseTca CTyAeHTy, ecrniv OH 3HaeT TeopeTUYeckme OCHOBbI MeToda, npeacTaBun
NOMNHbIN apryMeHTUPOBaAHHbIA OTBET Ha BOMPOC KOHTPOSIbHOM paboTbl, OTBETMN Ha OOMONHUTENbHbIE
BOMPOCHI.

- He 3auyTeHo. BbICTaBMsieTCA CTYAEHTY, €CNM OH He CMOr OTBEeTUTb Ha NpeanoXKeHHbI BOMPOC



KOHTPOSbHOM paboTbl M 3aTPyAHSETCA OTBETUTL Ha JOMOSNHUTENbHbIE BONPOCHI NpernofaBaTensi.

KypcoBas pabora:

Kypcoeasi paboma npogodumcs 8 wecmom cemecmpe. Kaxadbili cmydeHm nonydaem uHOugudyasibHoe
3adaHue (Temy u nnaH 6bINOAHEHUS Kypcosol pabomel, CrucoK sumepamypbi), mpebyouwee
MPUMEHEeHUs1 1orly4eHHbIX 3HaHul, YMeHUU U HasblKo8 8 Kypce «AHanumu4yeckass Xxumusi». 3auwjuma
Kypcoebix pabom ripoxodum ¢ ripe3eHmauuel pe3yrbmamos Kaxobim cmydeHmom. OueHKa 3asucum
HEe mOsIbKO Om 3KCrepuMeHmarsbHO [O/IyYEeHHbIX pPe3ynbmamos, HO U Om ypOBHS eradeHust
MamepuasioM, Om omeemoe8 Ha 80rpockl rpernodagamersisi, OmM Kayecmea OQOPMIeHUs U
npedcmasrneHusi pabomel. Kypcosass paboma OormkHa Obimb oghopMiieHa &8 coomeemcmeuu ¢
mpeboesaHusamu TOCT, ¢ ucronb3oeaHuem 0bo3Ha4YeHUl U mepMuHO8 coenacHo rnpasunam IUPAC.

Tembl KypcoBbIXx paboT (npumepsbl):
1. CnekTpodpoToMeTpudeckoe onpeaeneHme ankmnapoMaTuyeckon aMMHOKUCNOTbI B BOAHOM pacTBope.
2. lNoTeHumomeTpuyeckoe onpeaeneHme KOHCTaHT OCHOBHOCTM aHMOHOOOMEHHOro MaTepuana.
3. OnpegeneHne 0606LLEHHBIX NOKasaTenen cogepXKaHnsa opraHNYecknx BeLLeCTB B NPUPOOHOM Boae.
4. doTomeTpuyeckoe onpeneneHne rmmunHa B BUAe MeaHoro Komnrekca.
5. OnpegeneHune obuiero conecogepxaHuss U codepXaHus rnaBHbIX MOHOB B BoAde BopoHexckoro
BOOOXpaHMnuLLa
6. AHanu3 M3MEHeHUs CTPYKTYpbl aHMOHOOOMEHHMKA Npu copbumm dopmanbagernga metogom KK-
CMEeKTPOCKONUN.
7. PasgeneHue TMPO3nHA 1 MUHEpParbHOW CONM MEeTOL4OM dneKTpoananusa.
8. OnpeaeneHue WeNOYHOCTU U XKECTKOCTN BOAONPOBOAHOM BOALI B Pa3HbIX panoHax r. BopoHexa
9. OueHka cogepXaHms MOHOB TSXenNbIX MeTansoB B Boge BoOpoHEXCKOro BogoXpaHunuLua.
10. YcTaHoBneHue cogep>xaHnsa HUTpaT-UoHOB B M0400BOLLHON NPOAYKUMK C UCMNOSb30BaHMEM MeToaa
NOHOMETPUMN.
11. AHann3 MnMHepanbHOro coctTaBa MOJSIOYHOM CbIBOPOTKM.
12.Pa3geneHne apomaTUieckorn aMMHOKUCIIOTbI U HUTpaTa HaTpus MeToaoM Auanuaa.

Kputepumn oueHMBaHUA KypcoBoun paboThbi:

OTNMYHO. YcnewHoe NpMMeHeHNEe TEOPETUYECKNX U NPAKTUYECKMX 3HAHWI ON1S1 BbINOMHEHWSA KYPCOBOW
pabotbl. KypcoBasi BbINOfIHEHA MOSIHOCTLIO B COOTBETCTBUM C MOCTABIIEHHbIM  3aJaHUEM.
OKkcnepuMeHTanbHble  pesynbTaTbl  CTaTUCTUYeCcKM 00paboTaHbl M NpoaHanuanpoBaHbl. [pu
BbINOMHEHNM MCCNEeAoBaHUs cobnioganvcb nNpaBuia TEXHUKM 3KCMEpPUMEHTa U TEXHUKM Be3onacHoCcTu
aHanuMTnyecknx pabot. PaboTa npaBunbHO odopMIieHa U 3alLMLLEHA.

Xopouwo. BrinonHeH Becb 06beM KypcoBon paboThbl, NpeayCMOTPEHHbIV npenogasatenem. JonyLweHsbl
He3HauuTenbHble OWWBKM M  HETOYHOCTM B OKCMEPUMEHTE. OJKCNepuMMeHTanbHble pesynbTathl
cTaTucTu4eckn obpaboTaHbl M MpoaHanuanpoBaHbl. [1pn BbINOMHEHMM UcCcneaoBaHusa cobnioganucb
npaBuia TEXHUKN IKCNEPUMEHTa N TEXHUKM Be3onacHOCTU aHanuTuyecknx pabot. PaboTta npaBuibHO
odopmeHa 1 3allmileHa.

YoosnetBoputenbHo. KypcoBas paboTa BbINONHEHa 1 3aluuLleHa, HO pe3yrnbTaTbl NpeacTaBneHbl 6e3
obocHoBaHMM N 06bscHeHMW. EcTb npeTeH3uu no odopmneHuto. Obyvarolwmecs He OTBeYarlT Ha
BOMPOCHI npenogasaTtensa U He MOryT NPUMEHUTb MOMyYeHHbIe 3HaHWUS MO Kypcy ANs WUHTeprpeTauuu
MOMNy4YEeHHbIX OAHHbIX.

HeypoBnetrBoputenbHo. KypcoBas paboTa He caenaHa vwnm cgenaHa Ha HU3KOM TEOPETUYECKOM W
3KCnepuMeHTanbHOM ypoBHe. [Mpu 3awwmTe gonyLleHbl rpyoble, NpUHUUNManbHbIe OLINOKN.

Pecpepat

Pedepat «MatemaTtuyeckas obpaboTka pe3ynbTaToB XMMWUYECKOro aHanmsa», KOTOpbIN BKMYaeT
BbIMOSIHEHNE WHAMBUAYANbHOIO 3afaHus ONS KaX4oro CTyfgeHTa — MOofHyt obpaboTky pesynbTaTtoB
BbINONIHEHHOM nabopaTopHon paboTbl Ha TeMy «[poTonNUTOMETPUSI» C ONUCAHMEM OCHOBHbIX MOHATUA Y
XapaKTepUCTUK BOCMPOU3BOAMMOCTM aHanmsa.



Kputepumn oueHmnBaHus pecdepara:

3ayTeHo. BobicTaBnserca cTygeHTy, ecnv B pedpepaTe KpaTKO OTpaXeHbl OCHOBbl MaTeMaTU4eCKOW
00paboTkn pesynbTaToB Marnon BblIOOPKM K NpoBeaeHa cTaTucTnyeckas obpaboTka pesynbTaToB O4HOM
13 nabopaTopHbIX paboT, BbIMOSTHEHHbLIX CTYAEHTOM.

He 3a4yteHo. BbicTaBngaeTcsa cTyaeHTy, ecnun pedpepat He caaH UM B cAaHHOM pedepaTe oTCyTCTBYET
onucaHMe OCHOB CTaTUCTMKM MarnbiX BblIOOpPOK wu/vnn o06paboTka COBCTBEHHbIX pPe3ynbTaTos,
MOMy4YeHHbIX Ha OOHOM U3 nabopaTopHbIX 3aHATUA NO aHanuMTUYecKoM Xumuu Mo pasgeny 4
«TuTpumeTpuyeckne MeToabl aHanum3ay.

20.2 NMpomexyToyHaa aTrectaums

MpomexyToyHasa aTTecTaumns no QUCLUMNIIMHE OCYLLECTBNSETCS C NOMOLLbIO CNeayoLnxX
OLEHOYHbIX CPEACTB:
[MucbmeHHble omeembl U  pe3ynbmambl cobecedogaHuss [0 8ornpocam
9K3aMeHayUOHHbIX buremos u o gorpocam K 3a4emy
(HaumeHosaHue oUeHOYHO20 cpedcmea rNPOMEXYmOYHOU ammecmauuu)

MepeyveHb 80MnMPOCOE. K IK3aMeHaM U 3a4emy, nNopsidok ¢ghopmupoesaHusi KUM

I'Iepequb BOMPOCOB K 3K3aMeHaM:

Bonpochbl K 3k3ameHy Ne1 no gucuunnuHe

1.MNpegmeT aHanuTnyeckon xumumn. Knaccudomkaumss aHanuTuiecknx metoaoB. TpeboBaHust K
mMeToaam.

2.3HadyeHne un obnactTn NPMMEHEHUs XMMUYEeCKOoro aHanusa. Buabl aHanmsa. KayecTBeHHbI U
KONMMYEeCTBEHHbIN aHanma.

3.Ctagmm aHanutmnyeckoro npouecca. Otoop npobul. NogrotoBka npobbl And aHanuaa.

4. AHanuTtudeckun curHan. WMamepenue. MpagyumpoBka. [MoHATUS 4yBCTBUTENbHOCTM M Npeaena
oBHapyxeHus.

5.ToyHOCTb M3MepeHuda. Cuctematudeckme u cnydarHble owunbkn. MatemaTtudeckas obpaboTtka
pe3ynbTaToB aHanuaa.

5.TeopeTuyeckne OCHOBbI MeToga rpaBumeTpun. PaBHOBecue B cucTeme 0CagoK-pacTBop.
TepmognHammnyeckas, KOHUEHTPaLMOHHAs U yCrOBHAs KOHCTaHTa Npov3BedEeHUs pacTBOPMMOCTM.
Ycnosus 06pa3oBaHMs U pacTBOPEHNst OCaakKa.

6.PactBopmmMocTb. PakTopbl, BAUSIOLINE HA PAaCTBOPMMOCTb ManopacTBOPMMOro afeKTponuTa.
7.CyLHOCTb rpaBUMETPUYECKOrO0 MeToda aHanm3a. MeTton ocaxaeHust 1 MeTon, OTroHkW. PacuyeTbl
B rpaBuMeTpun. ['paBnMETPUYECKNA dhaKTop.

8.TpebosaHua k ocagutento. Ocaxgaemas u rpasumeTpudeckasa oopmbl. TpeboBaHUs K HAM.
9.AMOpMHbIE U KpUCTann4eckMe OCafKku, YCroBust UX nonydeHusi. Pasmep 4actuy ocagkos,
BNuUsiHWe pasnunyHblx paktopoB. OTHOCUTENBHOE NepechkileHne. [OMoreHHoe ocaxaeHue.
10.3arpsisHeHune ocagkoB. CoocaxaeHue, ero pasfiMyHble MEXaHN3MbI.

11.MpumMeHeHNe rpaBumeTpmyeckoro metoga. paBumeTpuyeckoe onpegeneHve G6apusi U1 Boabl B
Kpuctannoruagpare xnopuga 6apus.

12.CywHocTb TuTpuMeTpun. Knaccmdpukaums TMTPUMETPUYECKUX METOAOB.

13.MeTog nuneTupoBaHWss M MeTon OTAenbHbIX HaBecoKk. [lpsimoe, obpaTHOe W KOCBEHHOE
TUTPOBaHMe.

14.TeopeTnyeckne OCHOBbI KUCIOTHO-OCHOBHOIO TUTPOBaHuS. lNMpoTonutnyeckaa Teopust KUCNOT U
OoCHoBaHui. Cumna KUCnoT WM OcCHOBaHMK. KoHCTaHTbl auccoumauum cnabbiX SMeKTPOnnTOoB.
15.Knaccudukaumm  pactsoputenen. AMUNPOTHbIE PacTBOPUTENN, KOHCTaHTa aBTOMPOTONM3a.
NoHHoe npounsBeaeHne Boabl. [lokasaTenb KUCNOTHOCTU cpeapl.

16.Pac4ét pH B pactBopax CunbHbIX U cnabblX KUCMOT U OCHOBaHWMK, MMOPONU3YIOLNXCA COnen,
amconnTos.

17.BydepHblie pacTtBopbl. BydepHasa emkocTb. pH 6ydepHbIX pacTBOPOB.

18.KpuBble TUTPOBAHMSA CUITbHbBIX KUCMOT M OCHOBaHUMN.

19.KnMcnoTHO-0CHOBHbIE UHANKATOPbI, TEOPUN NHAMKATOPOB.

20.KpuBble TUTpoBaHMs CnabdbiX KUCNOT N OCHOBAHWIA.

21.Bbibop nHaukaTopa. HankaTopHble OLWnGKN.



22. TutpoBaHne cmecen NpoTONUTOB (Ha NpumMepe onpeneneHne coabl 1 LWeNodn npu COBMECTHOM
npucyTcTeumn). NpMMeHeHne KUCNOTHO-OCHOBHOMO TUTPOBaHMS.

23.KomnnekcoobpasoBaHue. lNpumeHeHne KOMMJ1EKCOB B aHanMTn4ecKon XUMUU.
KomnnekcnmeTtpu4.

24.CywHOCTb MeTo4a KOMMMEKCOHOMETPMU. KOMMNEKCOHbI. ITUNeHAnaMUHTETpayKCyCcHas K1cnoTa
(30TY). YpaBHeHne matepuanbHoro 6anaHca. Pacyet monsipHon gonu ogHow u3 copm SATY.
25.TpunoH b, koMnnekcbl MOHOB MeTannoB ¢ TpuUnoHoM b. KomnnekcoHoMeTpuyeckoe TUTpOBaHUE.
MepBu4Hble cTaHgapTbl. MeTannonHgmkaTopobl.

26.KpuBble TUTpOBaHMA B KOMMSEKCOHOMETpUKU. NHOMKATOpPHbIE OLWMOKM B KOMMIEKCOHOMETPUM.
27.NMpuMeHeHne KOMMIEKCOHOMETPUYECKOro TUTPOBAHWUSI. OnpegeneHne XecTKOCTU BOAbI.
Mpsmoe, obpaTHOe, BbITECHUTENBHOE N KOCBEHHOE TUTPOBAHME.

28.0npegeneHne cMecu MOHOB MeTannoB NpyY COBMECTHOM MPUCYTCTBUM.
29.0KkncnNUTEnNbHO-BOCCTAaHOBUTENBHOE paBHoOBecKe. YpaBHeHne HepHcTa.

30.KoHcTaHTa  paBHOBecusi.  HanpaeneHwe  OKMCNUTENbHO-BOCCTAHOBUTESNbBHOW  peakumm.
31.0KnCcNUTENbHO-BOCCTAHOBUTENBHOE  TUTPOBAHME. KpuBble TUTpOBaHUA B OKCpeaMeTPUMN.
Cnocobbl 06Hapy>KeHNs1 KOHEYHOW TOYKM TUTPOBAHUA.

32.lMepmaHraHaToMeTpuS.

33.MopomeTpusa. KocBeHHOE nogomeTpuyeckoe onpegeneHne NoHOB Meau B pacTBope.

34 .MeTogbl OKUCNUTENBHO-BOCCTAHOBUTENBHOIO TUTPOBaHUA MO  TUNy TUTpaHTa (kpaTkas
XapaKTeEPUCTHKA).

35.MoHaTne o6 ocaguTenbHOM TuUTpoBaHwuW. [MpuMeHeHne ocaguTenbHOro TuTpoBaHusA. Kpusas
TUTPOBaHUSA.

36.ApreHTomeTpus. OCHOBHble cnocobbl bMKCauunm KOHEYHOW TOYKM OCaAMTENbHOro TUTPOBaHUSA
(meTog Mopa, metog ®PasHca, metog Ponbrapga). MepkypomeTpus.

37. Tepmmueckue metoabl aHanmsa. Ob6Lasa xapakTepucTtmka rpynnbl METOLOB.

38.MeToabl pa3geneHns U KOHUEHTPUPOBaHNA B aHanutuyeckon xmumun. Knaccmdpumkaums MeTogoB
pasgenexHus.

39.MeToabl, OCHOBaHHble Ha obpasoBaHun HoBon dasbl. OcaxgeHue. OTroHka. OducTunnsums.
40.MeToabl, OCHOBaHHbIE Ha pacrnpefeneHnn KOMMNOHEHTOB Mexady ABYMS dhaszamu. OKCTpaKuus.
Copbuusi. MNoHHbIN 0BMEH.

41 MeToabl, OCHOBaHHblE Ha WHOYLUMPOBAHHOM MeX(a3HOM nepeHoce M3 of4HOW hasbl B ApYryto
yepes pasgensaroLyto nx TpeToto. Ananua. dnektpoguanms. bapomembpaHHble MeToAabl.

42 MeTtoabl BHYTpudasHoro pasgeneHus. 3nektpodopes. Macc-cenapauusa. loHatne o FFF-
mMeToaax.

Bonpochbl Kk 3k3ameHy Ne 2 no gucumnnuHe

1. Beegenne B xpomartorpadmyekne metoabl aHanusa. OnpegeneHne xpomartorpadumn. NoHaTus
NOABWXXHOW 1 HENOOBWXHOW hasbl.

2. Knaccudukauua xpomatorpapuyeckmx MeTOAOB MO MNpuMeHsieMbiM  haszam, No TexHukKe
BbIMOMHEHNS N MeXaHu3My XpomaTorpadmyeckoro npouecca. Cnocobbl xpomatorpacdmpoBaHus:
OpPOHTanNbHbLIN, BITECHUTENbBHbLIN, 3STHOEHTHbIN.

3. AHanutnyeckuii curHan B xpomatorpacdum. OCHOBHblE NapameTpbl XxpoMaTtorpadmyeckoro nuka.
KoadhpmumeHT yaoepxumBaHus u  koadpdUUMEHT eMKOoCcTU. CenekTMBHOCTb M 3(PEeKTUBHOCTb
Xpomartorpaguyeckoro pasgeneHus.

4. TeopeTnyeckme OCHOBbI Xpomartorpaduyeckoro aHanu3a. WM3otepmbl agcopbuuun. [loHATME
TEOpeTUYEeCKON Tapenkm M BbICOTbl, IKBMBASIEHTHOW TeopeTMyecKouW Tapenke. YpaBHeHwe BaH
[eemTepa n onTuMmmnsauma xpomatorpadmyeckoro npowuecca.

5. MNasoBas xpomatorpacus, 6nok-cxema ycTaHOBKK, BbIGOp rasa-Hocutens, copbeHTa, geTekTopa.
HacagouyHble 1 kanunnsapHble KONOoHKU. KavyecTBeHHbIN aHanua B rasoBov xpomartorpadun. Bpems
yoepxuBaHus, nHgekcel Kosada. KonmyecTBeHHbI aHanua.

6. XugkoctHas xpomaTorpadus. PactBoputenu Ans KMAKOCTHOM xpomatorpacuu. Beibop
copbeHTa. Moamdukaums noBepxHocTn copbeHTa. HopmanbHo-ha3oBas n obpalleHHo-asoBasa —
BUAObl  BbICOKOI(P(EKTMBHOM  XMOKOCTHOM  Xpomatorpadpuu.  [deTektopbl B XMOKOCTHOW
Xpomartorpadun.

7. NoHoobmeHHukn. MloHoobmeHHas xpomaTtorpadus. MoHHaa xpomaTorpadums. CopbeHTbl Ans
WOHHON XpomaTorpadun. [BYXKONOHOYHbIA 1 OOHOKONOHOUHbIA BapuaHTbl MOHHOW XpomMaTorpaduu.
[leTekTopbl B MOHHOW XpomaTtorpadumn.

8. Okcknto3noHHaa xpomatorpadums. CywHocTb Metoga. OCoBGEeHHOCTN MexaHu3ma pasgeneHus.



MpumeHeHwue.

9. MoHaTne o nuraHgoobMeHHOM XxpomaTtorpadun.

10. TlnanapHas  xpomatorpacms. Buabl  OymaxHon  xpomaTorpadun.  TOHKOCNONHas
Xpomartorpadgusi.

11. Beibop onTumanbHOro metoga xpomartorpacmyeckoro aHanmaa.

12. BBegeHune B crnekTpanbHbli aHanms. Llkana anekTpomarHUTHbIX BOMH. Knaccudukaums
crnekTpanbHbIX METOOOB aHanu3a no AnvHaM BOSMH  (4acTtoTaMm, 3HeprusiM), MexaHusmy
B3aMMOAEWCTBUSA  ANEKTPOMarHUTHOrO Monsi € BewecTtBOM. ATOMHas W MOneKynspHas
CMEeKTPOCKonusl.

13. OMUCCMOHHBIA ChReKTpanbHbIi  aHanuad. ATommsatopbl. Cnocobbl MOHOXpoOMaTM3auuM U
permcTpaumm cnektpoB. KadecTBEHHbIN N KONTMYECTBEHHbIN aTOMHO-3MUCCUOHHLIA aHanus.

14. doTtomeTpmss nnameHn. Cxema npubopa. CTpykTypa nnameHu. [lpoueccbl B nNnameHwu.
MpymeHeHne meToaa.

15. ATOMHO-abcopbumMOoHHbIN aHanua. Cxema npubopa. Jlamnbl ¢ nonbiM kaTtogoMm. [nameHHbIn n
3NEKTPOTEPMUYECKMI BapMaAHT aTOMHO-abCcopOLMOHHOro aHanusa.

16. OCHOBHOWM 3aKOH CBETOMOIOLLEHNSA B NIMHEMHOWN N 3KCNOHEeHUManbHon dopme. OTKNOHEHNS OT
NMHENHOCTU NpY CBEeTONOrnoweHnn. 3akoH agaUTUBHOCTM CBETOMOINOLEHNS.

17. ®oTtomeTpudeckun aHanuid. Cxema dotomeTpa. Bbibop cBeTodbunbTpoB. YyBCTBUTENBHOCTD
doToMeTprYeckoro onpegeneHnst. KauectBeHHbIN U KONUYECTBEHHbI (POTOMETPUYECKUIA aHanms.
18. Pomnb MOHOXpoOMaTM4HOCTM B abcopuuoHHOM cnekTpockonuu. CnekTpodoTomeTpuyecKkni
aHanu3. Cxema cnektpootomeTpa. AHanNM3 MHOFOKOMMOHEHTHbIX cucteM. Onpegenexuve
MOMSAPHbIX KO3 PULIMEHTOB CBETOMOIMOLLEHMS.

19. XpoModhopHbIe 1 ayKCOXPOMHbIe rpynmbl. [oHATHME 0 6aTOXPOMHOM M TMNCOXPOMHOM CABUre.
20. KonebatenbHas cnekTpockonud. WHpakpacHas COEKTPOCKONMUS U CMNEKTPOCKOMNnNS
KOMOMHaUMOHHOro paccesHus. oeHTndunkaums Bewects METOAOM MHAPaKPACHOW CNEKTPOCKOMUNA.
21. JIOMUHECLIEHTHbI aHanus.

22. lNoHATHE O MacC-CNeKTPOCKOMUN U XPOMaTO-MaCcC-CNEKTPOCKOMNUM.

23.BBegeHne B anekTpoxumuyeckne MeTtodbl aHanusa. Knaccuduvkaumsa aneKkTpoxXMMuUYecKnx
METOAOB.

24. TloTeHumomeTpudecknn aHanuid. WHOWKaTopHble 3NeKTpoabl W 3ANeKTpPoAbl CPaBHEHWS.
NoHocenekTnBHble anektpodbl. CTeKkNsAHHbIN 3nekTpod W ero Teopus. [lpamas MoOHOMETpUS.
lMoTeHunomeTpU4EeCcKoe TUTPOBAHME.

25. BonbTamnepomeTpud. PTyTHbIN Kanarowmi anekTpoa 1 nongporpaduyeckuin aHanma. Teepable
anektpogbl. [loTeHuMan nOMNyBOMHbI M KAa4YeCTBEHHbI BONbTAaMNEPOMETPUYECKUA  aHanua.
MpenenbHbIn AMddY3NOHHbIA TOK. KONMYECTBEHHbIN BOSIbTaMNEPOMETPUYECKNA aHanna.

26. NoHATne 06 NHBEPCUOHHOWN BONbTaMNePOMETPUN.

27. AMnepomMeTpu4eckoe TUTpOBaHKE.

28. OnekTporpaBnMeTpUsS.

29. MNpsamas KynoHOMETPUSA N KySIOHOMETPUYECKOE TUTPOBaHKE.

30.9neKkTponpoBOAHOCTb pacTBOPOB. [psAMas KOHOYKTOMETPUSI.

31.KoHayKTOMETpU4ECKOe TUTPOBaHME.

32. OCoBEHHOCTN BbICOKOYACTOTHOIO KOHAYKTOMETPUYECKOTO TUTPOBAHWS.

MNepeyeHb Bonpocos K 3ayeTty (6 cemecTp):

1. MNpaBnna TexHukn 6esonacHoCcTM ansa paboTbl B XxpomaTorpadudeckon nabopatopuu.

2. [a3oBbI Xxpomatorpady, brnok-cxema npubopa.

3. Bbibop rasa-HocuTens, HENOABWXKHOW hasbl, AeTeKTopa.

4. Tvnbl KONOHOK B ra3oBON XpomaTorpadum.

5. KayecTBeHHbI aHanu3 B rasaoBon xpomaTorpadumn. Bpems yaepxumeaHus, nHaekcol Kosava.

6. KonuyecTBeHHbIW aHanun3 B rasoBou XxpomaTorpacduun. PacuyeTbl cofepxaHusa onpegensemMoro
KOMMOHEHTa.

7. XKngkocTHbIn xpomaTorpady. bnok-cxema npubopa.

8. HopmanbHo-thasoBas n obpalleHHo-a3oBas xpomatorpadus. AHanmsmpyemble BeLLECTBA.

9. [leTekTopbl B XXNOKOCTHON XpomaTtorpaduun.

10. NoHoobMmeHHMKN. Knaccudumkaumnsa no dyHKUMOHanbHbIM rpynnam. Micnons3oBaHve Ans pasgeneHus
NOHOB MeTansos.

11. KayecTBEHHbIN N KONMYECTBEHHbIN aHanm3 B OymaxkHon xpomaTorpadun.



12. OcHoBbl Bbibopa MeToga XxpomaTorpaduyeckoro aHanunsa.

13. MNMpaBnna TexHukn 6e3onacHocTn B CnekTpansHon nabopatopuu.
14. ®oTomeTpua nnameHu. bnok-cxema nnameHHOro aHanuaaTopa XUOKOCTU.
15. CtpykTypa nnamenu. lNpoueccel B nnameHun. NpumeHeHne metoga OTOMETPUM MAMEHM.

16. KonuyecTBeHHbIN aHanuM3 MeToaoM (POTOMETPUN.
UyBCTBUTENBHOCTL  (POTOMETPUYECKOro  aHanuaa.
cBeTonornoLweHns. brnok-cxema OTO3NEKTPOKONOPMUMETPA.

OcHoBHOM
OnpeneneHune

3aKOH
MOJ1APHOro

CBETOMOrnoLweHmns.
KoadhdpuumneHTa

17. MeToa cnektpodoTomeTpun. MpnHUMN onpeaeneHns NOHOB NPy COBMECTHOM MPUCYTCTBUMN.

18. briok-cxema cnektpodoTomeTpa.

19. MNMpaBuna TexHunkn 6e3onacHoCcTK s paboThl B 9NEKTPOXMMMYECKon nnabopaTtopum.

20. Tunbl NOHOCENEKTUBHBIX 3N1EKTPOAOB.

21. HuTpaT-cenekTuBHbIN anekTpon. KoadhduumneHT cenekTMBHOCTM anekTpoaa.
21. MNoTeHumomeTpuyeckoe TutTposaHmne. Cnocobbl onpeaeneHns TOUKNU IKBMBANEHTHOCTMW.

22. MpnHumn paboTel MOHOMEpA.

23. Kyn0HomeTp|/|quKoe TUTpPOBaHME. aﬂeKTpOXVIMI/I‘-IeCKaFI reHepauuna TuTpaHTa.

,D,J'IFI OoueHnBaHUA pe3yrnbTaToB 06yquM;| Ha JK3aMeHe WCNoNb3yeTCd LWKana:

«XOpoLwo», «ygoBneTBOpPUTESIbHO», «HEYOBNETBOPUTEITbHOY.

CooTHoWweHne nokasaTenen, KpUTepueB W LIKanbl OLEHMBaHUA pe3yrnbTaToB O6y4YeHus

9K3amMeHax.

YpoBeHb

KpuTepum oueHnBaHnsA KoMneTeHu M cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMNeTeHLMM

Obyyarowuticss 8 ronHouU mepe arnadeem MOHIMUUHbIM arnapamom u | lloebiteHHbIl Ominu4yHo
meopemuYyecKkUMU OCHO8aMU aHanumu4yeckol  Xumuu, CcrocobeH ypOo8eHb
unnlocmpuposames  omeem  ripumepamu, — ¢hakmamu,  OaHHbIMU
Hay4HbIX uccrnedoeaHull, MPUMEHSIMb Mmeopemu4yeckue 3HaHusl Orns
peweHuss npakmu4yeckux 3adad 8 obracmu  CcO8PEeMEHHOZ20
XUMUYECKO20 aHau3a 8 coomeemcmeuu ¢ KOMnemeHyusimu.
Omeem Ha KOHMPOIbHO-U3MEPUMesbHbIU Mamepuas He serssiemcs ba3soeniti Xopowo
nonHbIM, HO oObyyarowultics 0OGaem npasusibHble 0meemsbl Ha YpPO8EHb
dononHumersnbsHble gorpockl. Obydyarowjulics enadeem MOHAMUUHbIM
annapamom OaHHOU obnacmu Hayku (meopemuyYyecKumu OCHo8aMu
AucyunnuHkl), crnocobeH umIrcmpupogams omeem rpumepamu, HO
dornyckaem HEKOMOpbIe He3HaqyumersibHble oWUbKU npu omeeme, 4mo
2080puUM 0 HeAoCMamoYHO MOJTHOM 0C80EHUU KOMIemeHyuu.
Omeem Ha KOHMPOI/bHO-U3MePUMEnbHbIU Mamepuars He 5ersemcs lNopoeosnili Ydoenemesopu-
nonHbiM, U obyvyamwulica Oaem  HernosfiHble  omeembl  Ha ypOo8eHb meJibHO
dornonHUmensHble 80Mpockl. [eMoHcmpupyem 4Yacmu4yHoe 3HaHue
npedmema, Oornyckaem cyuiecmseeHHble owubKu rpu omeeme, 4Ymo
csudemersnbcmayem o He0oCmMamo4YyHOM erladeHuUU KOMNemeHyusimu.
Omeem Ha KOHMPOJIbHO-U3MEePUMEbHbIU Mamepuarn He - Heydosnemeopu-
coomeemcmeyem OCHOBHbIM mpebogaHusim, obyyvarowutics meribHO

deMoHCmpuUpyem mosibKO OMpPbIBOYHbIE, (hpazMeHmapHbie 3HaHUS,
donyckaem epybbie owubku. OceoeHue npedmema 8 pamKax
KoMmnemeHuutl He rnoka3aHo.

NS oLeHVBaHNA pe3ynbTaToB 00YYeHUs Ha 3a4eTe UCNOMb3yeTCs — 3a4TeHO, He 3a4TeHO

CooTHOLWEeHMe NoKasaTernen u KputepmeB OLLEHMBAHUA pe3yNbTaToB 0by4YeHUs Ha 3a4eTe.

KUM k 3auemy, enadeem yMeHUSIMU U HagblkaMu 8 COOmMeemcmauu ¢

YpoBeHb
KpuTtepun oueHmMBaHns kKoMmneTeHuni cpopmumposaH Llkana oueHok
HOCTU
KOMMNEeTeHUNN
Obyuvarowulica  6bIMOMHUM U 3awumusn  pe3yfibmambl  8CeX ba3zoeniti 3a4YmeHo
nabopamopHbix pabom, Oaem npasusibHble O0meembl Ha 80rpocChkl YPOBEHb

«OTITMYHOY,




n.19.1, cnocobeH npuMeHsimb meopemu4yecKkue 3HaHus Kypca O0ns
peweHus npakmudyeckux 3aday 8 obracmu cospeMeHHo20
XUMUYeckoeo aHanusza 8 coomeemcmeuu co  opMupyemMbIMU
KOMIemeHyusimu.

BbinoniHeHbl U 3awjuuieHbl He ece nabopamopHbie pabombi u/umiu - He 3a4meHo
omeem  Ha  KOHMPOI/IbHO-U3MepumesrbHbIl  Mamepuan  He
coomeemcmeyem  OCHOBHbIM  mpebosaHusim, obyyarowutics
deMoHCmpupyem mosibKO OMpPbIBOYHbIE, (hpacMeHmapHble 3HaHUs,
donyckaem 2pybbie owubku. OceoeHue Kypca 8 coomeemcmeuu ¢
KomMriemeHyusmMu y4ebHoeo rnaHa u paboyel npoepaMmbl  He
rokasaHo oby4arujumMcs.

MeToguueckue MaTepuansl, onpegensowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMEeHUIN, HaBbIKOB
¥ (unn) onbiTa AeATENbHOCTU, XapaKTepusyrLwWwmx aTanbl POpPpMUPOBAHUS KOMMNETEHLUMN

OueHKka 3HaHWA, YMEHUA WU HaBbIKOB, XapaKTepusyollasi aTanbl PoOpMMPOBaHMA KOMNETEHUMA B
pamKax U3y4eHns AUCUUNINHBI, OCYLLLECTBISETCA B XOA4E TEKYLLEN U NPOMEXYTOYHON aTTecTaumnn.

Tekywass aTtrectaumsi NpoBOAUTCA B COOTBETCTBMM C [lonoxeHneM O Tekywlen atrectauuu
obydyarlolwmxcs NO  nporpaMMaM  Bbicwero  obpasoBaHusi  BoOpoHeXckoro  rocyaapCTBEHHOMO
yHMBepcuteTa. Tekywas aTtrectaumsa nposooutca B dopmax: ycmHoao ornpoca (UHOusudyarbHbIl
ornpoc, chpoHmarnbHas beceda); nucbMeHHbIX pabom (KOHMPOIbHbIE, lTabopamopHbie pabombl); OUEHKU
pe3ynbmamos npakmu4eckoli 0essmenibHOcmu (Kypcoeasi paboma). Kputepun oueHMBaHUs NpuBeaeHbI
BbiLLE.

lMpomexyToyHast aTTecTauns NpoBOAUTCA B COOTBETCTBMM C [lONOXEHMEM O MNPOMEXYTOYHOWN
aTTecTauum oby4yarLmMxcsa No nporpaMMam BbicLLero obpasoBaHus.

KOHTpOnbHO-M3mMepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaummM BKNOYalT B cebs
TeopeTnYecKne BONPOChI, NO3BONSAIOLLNE OLLEHUTb YPOBEHDL NOSTYYEHHbIX 3HAHUN.

Mpn oueHnBaHUM UCMOMb3YITCA KONMMYECTBEHHbIE LUKarbl OLEHOK. Kputepun oueHnBaHusa npvsegeHbl
BbILLE.
OnucaHue TexHonorum nposeaeHns

lMpomexyToyHas atrectaums (3K3ameH) NpPoxXoamT B YCTHO-NMMCbMeHHOW hopme. CTyAeHTbl nuwyT
oTBeTbl Ha Bonpockl 6uneta Bo BpeMs NoArotoBkn (40 MUHYT) MPU KOHTPOMEe CaMOCTOATENbHOCTU CO
CTOPOHbI 3K3aMeHaTopa. 3aTeM aK3ameHaTop nposepseT JIMCT oTBeTa M NPoBOAUT cobecenoBaHne Co
CTYAEHTOM, 3afaeT BONpPOChI Mo BuneTy n 4ONONHUTENbHbIE BOMPOCHI MO KypCy.

lMpomexyToyHas aTtTectaums (3adeT) NpoxoanT B BUAE MHOUBMAYANbLHOro onpoca no npuBeAeHHbIM
B Pabouen nporpamme Bonpocam.

Tpe6OBaHM$I K BbIMOMNHEHMIO 3a4aHWI, LWKanbl U Kputepun oueHmnBaHUA

3agaHns OOMmKHbI BbiTb BLINOMHEHbLI B COOTBETCTBUU C TPEOOBaAHNAMMN, yKa3aHHbIMWU Ha NEKUUsX U
nabopaTopHbIX 3aHATUSAX MO aHaNUTUYECKONW XUMUKW, B COOTBETCTBUM C TEPMUHOMOIMEN U
o6o3HaveHnamn IUPAC. JomkHbl ObiTb AaHbl YETKME OTBETbI HA BOMpockl buneTta, chopMMpOBaHHOIO
13 BONpPOCOB, NpuBeaeHHbIX B Paboyen nporpamme. Lkanbl n kputepun oLueHUMBaHUSA NpeacTaBreHbl B
OaHHOM pasgene Bbille.



