MNMHOBPHAYKU POCCUN
®EAEPAINBHOE MOCYOAPCTBEHHOE BIO[XETHOE OBPA3OBATEINBHOE YYPEXKOEHVE
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YTBEPXOAKO

3aBeqyowmin kacpegpon
aHanumu4yeckou xumuu

HaumMeHogaHue Kad)eapb/, omeeyvarowel 3a peanusayuro oucyunuHbl

%
Enuceesa T.B.

nooénucek, pacwugposka nodrnucu

PABOYASA MPOMPAMMA YYEBHOU OUCLUUMITUHDBI
51.0.12 AHanuTnyeckass XuMusa
Koo u HaumeHosaHue aUCL{UI'IHUHb/ 8 coomeemcmeuu c y'-Ie6HbIM rnriaHom

1. Koo 1 HaumeHOBaHMe HanpaBreHusa NoAroToBku/cneynanbHOCTH:
04.03.01 Xumus

2. NMpodunb noarotoBku/cneumnanusauusa: lNMpuknagHasa xumusa

3. KBanudukauma BbinyckHUKa: 6akanaBp

4. ®opma oOGy4eHus: ovHas

5. Kachenpa, oTBevarwas 3a peanusauuio agucumnnumibl: 73 kacdeapa aHannTMYeCKon
XUMum

6. CoctaBuTenu nporpammbl: EnnceeBa TatbsiHa BuUkTOopoBHa, KaHAUAAT XUMUYECKUX
HayK, aoueHT, KapnoB Ceprev UBaHOBUY, OKTOP XMMUYECKUX HAYK, AOLEHT

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: HMC xumunyeckoro dakynbtera, npotokosn Ne 5 ot 17.06.2021
(HaumeHogaHue pekomeHOywel cmpykmypbl, dama, HOMep rPOoMoKorna,

OmMemKu O rnPoOIeHUU 8HOCAMCS 8PYHYHYI0)

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



9.llenu n 3agayum y4e6HON AUCLMNIIUHDI

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 pe3yribmamos XUMU4eCKo20 aHau3a;

- MOHUMaHue MemoQ0osio2UU aHasumu4yeckol Xumuu, ymMeHue eblibpamb rnodxoosawuu
Memo0 aHanu3sa u paspabomame COOMEemMcmaywyto MemoOouKy.

3adayu y4ebHoU OuCyUMNUHbI:

- U3YYeHUe OCHO8 XUMUYECKUX U (bU3UKO-XUMUYECKUX Memo0Oo8 aHasnusa,
3aKOHOMepHOoCcmell XUMUYECKUX peaKkuyul U @u3UYeCKUX serneHul, rnexauwux 8 OCHOo8e
aHanumu4yecKkux ornpedesneHuu;

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

- O3HaKoMJIeHuUe ¢ rnpuHyunamu u nodxodamu K ebibopy memoooes aHasu3a, paspabomke
CXeMbl aHaumu4eckKo20 rpouecca npu onpedesieHuu cocmaea u cmpyKmypbl KOHKPEMHbIX
obbeKkmos;

- pusuUMUEe HaBbIKO8 UCI0/1b308aHUsI aHanumu4eckux npubopos, peakmusos u
Xumuyeckoul nocyO0bl Mpu Ucrnoib308aHUU Memo0o8 pa3desieHusi, KOHUEeHMPUPOB8aHUS 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 oyHOaMeHTanbHbIX pasaenoB puankm, obLuen, HeopraHM4eckom N PU3NYECKon XMMun,
BNageTb MaTeMaTU4eCcKMMm annapatoMm u ocHoBamu MHGoOpMaTuKn B obbeme, HeobxooMmMom
ONA  OCBOEHUS OCHOBHbIX METOAOB aHamu3a. 3HaHWs, MOSlyYeHHble B Xo4e MW3y4YyeHus
ANCUMNNUHBI, BOCTpeboBaHbl nNpu m3yveHun nocrneaytowmx kypcos b1.0.13 (OpraHunyeckas
xumus), B1.0.15 (BbicokomonekynsipHble coeguHenusi), b1.0.14 (KonnougHaa xumus),
61.0.05 (XpomaTtorpagusa n noHHbIM 06BMEH B XMMMYECKOM aHanuae un npounssogctee), b1.0.06
(MpwuknagHon xnmmnyeckni aHanua), 61.B.[1B.04.01 CtaHgapTusaums BeLeCcTB U MaTepuaros,
61.B.00B.04.02 CuHTeTMYeCKMEe KOMMO3ULUMOHHbLIE MaTtepuansl B xumunu. B pesynbrarte
OCBOEHUA Kypca «AHanuMTMyeckass XuMUS» CTYAEHTbl [OOSKHbl OBNageTb OCHOBHbIMU
NMOHATUSAMU aHaNUTUYECKON XMMUN, 3HAHUSIMU TEOPETUYECKNX OCHOB BaXKHENLLNX XUMUYECKUX U
PU3NKO-XMMNYECKMX MEeTOOOB aHanmsa, OCHOBaMW MeTPOSIorTMn  XUMMUYECKOro aHanusa,
nogxogamu K paspaboTke CXeMbl aHanuMTMYecKoro npouecca, K Bblbopy MeToaa aHanuaa,
npasunamMn n Haeblkamun paboTbl C aHaNUTUYECKUM 06opyaOBaHNEM U XMMUYECKON NOCYO0MN.

11. NMnaHupyeMble pe3ynbTaTbli 00y4YeHUsi MO AUCUMNNUHe/MOAyNIo (3HaAHUA, YMEeHUA,
HaBblKN), COOTHECEHHbIe C NNIaHUpPyeMbIiMU pe3yfibTaTaMuM OCBOeHUS o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHUMSAMU) U UHAUKATOPaMN UX [OCTUKEHUS:

Koga HassaHwne Koa(bl) Nugmkatop(bl) lMnaHupyemble pesynbTaTtbl 00y4eHus
KOMMNeTeHLmMn
Or1K- | Cnocoben OrllK-1.1 | Cucremari3upyer U | 3HaTb. TEOPETUYECKME OCHOBbI BaXXHEMLUUX
1 AHAITM3UPOBATH U QHAITH3HUPYET METOAOB XMMUYECKOTO U  (PU3UKO-XMMUYECKOTO
HHTEPIPETUPOBATH pe3ynbTaThl aHanmsa
PE3YIBbTATEI XUMHUYCCKUX
XAMUAYECKHX 9KCIIEPUMEHTOB, YMeThb: NpoBECTU aHanm3 NonyyYeHHbIX
9KCIIEPUMEHTOB, HaOJIIO/ICHHIA, 3KCMEepUMEHTanbHbIX pe3ynbTaTtoB, NPOBECTU UX
HaOJIOICHUI U u3MepeHni, a Takke | 00paboTKy MeToaamum MaTemMaTU4ecKomn
HU3MepeHnit PE3yNbTaThl PacyeToB | CTAaTUCTUKM, CpaBHUTb pesynbTaThl c
CBOMCTB BEIIECTB W | HOpMATMBaMWM W CcTaHgapTaMy B chnydae
MaTEepHAJIOB; HeobxoaMmMocCTH




Bnapgetsb: HaBblKaMu Mcnonb3oBaHuA
nony4YeHHbIX 3HaHUM B 06f1acTM aHaNUTUYECKON
XM Ona peweHuna ﬂpO(beCCVIOHaJ'IbeIX 3afad
XNMUKa B ﬂpOI/I3BO,U,CTBeHHOIZ 0eATEeNIbHOCTU

Or1K- | Crocoben OrlK-1.2 | Ilpemnaraer 3HaTb: TEOpPEeTUYECKNE OCHOBbI aHaNUTUYECKON
1 aHAJN3UPOBATH 3§ HHTEPIPETALIHIO Xumun, dyHoaMeHTanbHble MOHATUS U 3aKOHbI
HHTEPIPETUPOBATE pe3yIbTaTOB aHanUTUYEeCKoN XUMUN
pe3yabTaTHI COOCTBEHHBIX
XUMHYECKHUX 9KCIIEPUMEHTOB U | YMeTb: MpoBOoguTb HeobXxogumble —pacyeTbl
9KCIIEPUMEHTOB, pacueTHo- aHanuTMYeckUx CUCTeM fOnsi  COBCTBEHHbIX
HaOITIoIeHH u TEOPETHYECKUX PabOT | AKCMEPUMEHTOB, rPamMoTHO npUMeHss
U3MEpEeHHI C  WCHOJb30BaHUEeM | DyHOAMEHTarbHbIe XUMUYECKNE NMOHATUS;
TCOPCTUICCKUX OCHOB
TPaJUIUOHHBIX u | BnageTb: oOWuMKn nogxogamu K MHTepnpeTaumm
HOBBIX pasnesioB | pe3ynbTaToB  XMMUYECKMX JKCMEPUMEHTOB B
XMMHH; NpaKkTUKe YCTAHOBIIEHWsI cocTaBa W CTPYKTYpbl
XUMUYECKNX COELMHEHWI
OrlK- | Cnocoben OrlK-1.3 | ®opmynupyer 3HaTb: COBpEMEHHble HanpaBneHuss pasBUTUS
1 AHANNU3UPOBATH U 3aKJTIOUCHHS U | aHanuTU4ecKkom XUmun, nepcneKkTmBbI
HUHTEPIPETUPOBATE BBIBOIBI no | NpPakTU4ecKoro NPYMeEHeHNs Nony4eHHbIX
pe3yabTaThl pe3yapTaTaM aHajd3a | pes3yrnbTaToB
XUMHWUYECKHUX nMTepaTypm)Ix
SKCIICPHUMEHTOB, JIAHHBIX, COOCTBEHHBIX | YMETb: cucreMmaTusnpoBaTb WHopMaLumio,
HaOIFOICHHI u IKCIIEPUMEHTATIBHBIX | MOMYYEHHYHD W3  [AaHHbIX  nuTepaTtypbl U
U3MepeHHit u pacueTHO- | CODCTBEHHbIX  3KCMepuMeHTarnbHbIX  pabor,
TEOpeTHYEeCKUX paboT | AenaTb MNPOMEXYTOYHbIe U  3aKMYUTENbHbIe
XHMHUYECKOM BbIBOAbI O MOMYYEHHbIX pe3yrbTaTax
HalpaBJICHHOCTU
Bnagetb: aHanuUTMYeCKMM U CUMHTETUYECKUM
nogxogamu npu OOpMyNMPOBKE 3aKIHYEHUA U
BbIBOAOB MO  pe3ynbTatoM  MpoBeOeHHbIX
aHanNUTMYEeCKUX IKCNEepPUMEHTOB
Or1K- | Cnocoben Orl1K-2.1 | Paboraer ¢ 3HaTb: npaBuna obpalleHnss C XUMUYECKUMM
2 TPOBOJIUTH C XUMHUYECKUMHU BELLECTBaMM, XMMMUYECKOWN MOCyaoMn, npubopamm
COOIIOICHHEM HOPM BEIECTBAMH C ONA aHanUTUYECKNX N3MEPEHUA, HOPMbl TEXHWKU
TEXHUKH coOmoaeHreM HOpM BesonacHocTH
0€30acHOCTH TEXHUKHU
XUMHYIECKHI 6e30macHOCTH YmeTsb: NpoOBOANTb 3KCMepUMeHTarnbHbIe
9KCIICPHMEHT, nccrnegoBaHus c cobnogeHnem HOpM
BKJIFOYAst CHHTES, BesonacHocTy, NPUMEHATb cpencTtsa
aHaJIN3, U3y4CHHE NoXkapoTyLUeHNst
CTPYKTYpPHI U
CBOICTB BEIIECTB U Brnagetb: HaBblkamy npoBefeHust otbopa npob,
MaTepHuasoB, U3BIEeYEHUs, pasdeneHus, KOHLEHTPMPOBAHWS,
HCCITeI0OBAHNE MackMpoBaHUA W oOnpefeneHns BelecTB B
TIPOLIECCOB C UX aHanuMTU4ecKom Xummu
y4aCTHEM
Or1K- | Crocoben Or1K-2.2 | TlpoBoaut cuxTe3 3HaTb: npaBuna TexHUkM 6e3onacHocTn paboThl
2 TIPOBOIUTD C BEIIECTB U B aHanutMdeckon nabopatopun,  TEXHUKY
COOJTIOZIEHIEM HOPM MAaTepHaIOB Pa3HON BbINOSHEHUS aHanNUTMYeCKNX onepauun,
TEXHUKHU TIPHPOIBI C NPYMEHSIEMbIX B XO4€ CUHTE3a BELLECTB
0e30macHoOCTH HCIIOJIb30BAHUEM
XUMHAYECKHH HMEIOIINXCSA METOMK; | YMETb: rPaMOTHO MONb30BaTbCA  [OTOBbIMU
9KCIIEPHMEHT, MeToAMKamMK, MpaBuUITbHO MPOBOAWTL OCHOBHbIE
BKJIFOYAst CHHTES, aHanuTM4eckne onepaumm
aHaIIN3, U3y4YEHUe
CTPYKTYpHI U Bnapetsb: MeTogornorven BbIMOMHEHUA
CBOWCTB BEILIECTB U aHanuTM4eckKoro 3KCNepuMeHTa, BKITHOYas
MaTepHaoB, paboty c  Tpebyembim  obGopydoBaHMEM,
HCCIIeI0BaHHE XUMUYECKOW NOCYO0N N peakTuBamm
IpOoHEeCCoOB € UX
Y4aCTueM
Or1K- | Crocoben Or1K-2.3 | IpoBogur 3HaThb: OCHOBbI TEXHUKU XUMUYECKOro
2 TIPOBOJIUTH C CTaHJapPTHBIC 3KCNeprMeHTa, BaXKHENLLNX onepauun




co0JTI0IEHIEM HOPM
TEXHUKU
0e30macHOCTH
XUMHAYECKUN
SKCIICPUMEHT,
BKJIIOYas CHHTE3,
aHaIIN3, M3YYCHHC

oreparyu Juis
onpeeeHus
XUMHUYECKOTO U
(hazoBoro coctaBa
BEILIECTB U
MaTepHaoB Ha UX
OCHOBE;

XNMNYECKOIro n (bM3I/|KO-XI/IMI/I‘-IeCKOI'O aHanumaa,

YMeTb: nnaHupoBaTb UM NPoBOAUTb TpeGyeMblii
XUMUYECKUIA 3KCMEPUMEHT, ncnonb3ys
TEOopeTNYECKylo MoAroTOBKY MO aHanuTU4ecKoi
XUMUU

CTPYKTYPHI U BnapgeTtb: HaBblkaMy BbINOSIHEHMST CTaHOAPTHbIX
CBOMCTB BEILIECTB U aHanUTUYeCcKnx onepauumn, HaBbIkaMK
MaTepHuajoB, NPYMEHEHNS1 METOAMK XMMWUYECKOrO aHanusa
UCCIIeI0BaHue Ons uccnefoBaHust pasnuudHbIX  PUBUMKO-
MPOIIECCOB C UX XUMUYECKUX MPOLIECCOB C  MCMOMb30BaHUEM
y4acTHEM OCHOBHbIX METOLOB aHaNMUTUYECKON XUMWUWN Kak
KNaccu4ecknx, Tak 1 aKkCnepnuMeHTasnbHbIX
OTl1K- | Crnocoben OrlK-2.4 | IIpoBoaut 3HaTb: nogxogabl K naeHTugukaLmm,
2 MPOBOJINTE C UCCIIEIOBAHUS OonpedeneHnio cocTaBa W CTPYKTYpbl HOBbIX
COOJIIOJIEHHEM HOPM CBOMCTB BENIECTB CUHTE3MPYyEMbIX COeAUHEHWUI U MaTepuanos
TEXHUKHU MaTepuralioB C
0e30macHoCTH UCIIONB30BAHUEM YMeTb: COCTaBUTb CXEMYy aHanmuTU4eckoro
XUMHUYECKHUI cepuifHOro Hay4yHOro | Mpouecca, TrpaMOTHO peanu3oBatb €ro ¢
9KCIIEPUMEHT, 000pynoBaHHs MCMNoNb30BaHNEM CEpPUNHOro Hay4HOro
BKJIFOYAS CHHTE3, obopynoBaHus, obpaboTatb "
aHaJIN3, U3y4EHUE WHTEpPrNpeTUpoBaTh NOMy4YeHHble pesynbTaThbl
CTPYKTYpPHI U
CBOICTB BEIECTB U Bnagetb: HaBbikamy  pa3paboTkM  MEeToAuK
MaTepuaos, XUMUYECKOro aHanus3a Ans  uccrnenoBaHus
HCCIIEI0BAHUE pasnnyHbIX OUNKO-XUMUYECKUX MPOLLECCOB C
TPOLIECCOB C UX MCMNonb30BaHUEM OCHOBHbIX MeToZ0B
y4acTueM aHaNUTMYECKON XUMUK
Or1K- | Cnocoben OrlK-3.1 | [pumensier 3HaTb: TEOpETMYECKME OCHOBbI aHANUTUYECKON
3 MPUMEHSTh TEOPETHYCCKUE U XUMUM AN FPaMOTHOrO  pelleHns  3agad
pacuerHo- TOTyDMITHPHICCKHE aHanMTMYeCKoW HanpaBnEeHHOCTU MpU U3y4YeHUn
TEOPETHYECKHUE MOZIENH IIPH PEIIeHUH | NMPOLIECCOB C y4acTMeM XMMUYECKUX BELLECTB
METOABI JIsA 3aaa4 XHUMHUYECKOM
H3YUCHHUS CBOICTB HAIPABIICHHOCTH; YMeTb: NPYMEHATb Nony4YeHHble
BEIIIECTB U dyHOaMeHTarnbHble 3HaHUA MO aHanUTUYECKOMN
TPOIIECCOB C UX XUMUM  MPpU U3YYEHUU CBOWCTB BELLECTB W
YIaCTHEM C NPOLIECCOB C UX y4acTueEM.
HCIIOJIb30BAHUEM
COBPEMEHHOM Bnagetb: HaBblkaMuM MNpUMEHEHUS Moaenen
BBIYHUCITUTETBHOM aHanuTMYeCcKUX CUCTeM  Mpu  MpoBedeHun
TEXHUKH pacyeToB pH, pacnpegenenHuss KoHLUEHTpauumn
KOMMOHEHTOB, KOHCTaHT paBHOBECUNA,
pacTBOPMMOCTM U OPYTUX BENMUYMH.
Or1K- | Crocoben Or1K-3.2 | Ucnonb3yer 3HaTb: BO3MOXHOCTU NMPUMEHEHUST CTaHAAPTHbIX
3 TIPUMEHSTH CTaHIapTHOE KOMMbIOTEPHBIX ~ Mporpamm  Afs  pacyeToB
pacuerHo- MpOrpaMMHOe aHanNUTMYeCKUX CUCTEM
TEOPETUIECKUE obecriedeHre mpu
METOJIBI IS PpeleHnH 3a1a4 YMeTb:  pewatb  aHanuMTU4Yeckne  3agauu,
H3yUCHUS CBOMCTB XUMHYECKOH NpoOBOANTb MaTemMaTn4ecKyto obpaboTky
BCIICCTB U HampaBJICHHOCTH pe3yn bTaTOB aHanm3a
TIPpOIECCOB C UX
y4acTHeM ¢ Bnapets: HaBbIKaMM NCMNONb30BaHWs
HCTIONB30BaHUEM COBPEMEHHOW BbIMUCIUTENBHON TEXHUKU ANS
COBPEMEHHOMH peLLeHNs aHanUTU4eCKux 3agad, MNOCTPOEHNUs
BBIYUCIUTEILHOM aHanNUTU4YecKnx moaenen
TCXHUKH
Or1K- | Cnocoben Orl1K-6.1 | Ilpencrasmusier 3HaTb: npaBuna npeactaBneHns M obpaboTkm
6 TPENICTABIIATE pe3yabTaThl paboThl B | PE3yNbTaTOB  aHaNMTUYECKOro  3KCMepuMeHTa
pe3yabTaThl CBOEH BHJIE OTYETA TIO aona  odopmneHus  nabopaTtopHbix  pabor,

paboTHI B YCTHOH H
MIMCEMEHHOHN (opme
B COOTBETCTBUHU C
HOpPMaMH U

cranziapTtHoii popme
HA PYCCKOM SI3BIKE

KypcoBbIx, BKP n gpyrux ot4eToB B fanbHenLLen
NPON3BOACTBEHHOW AeATENIbHOCTU
YMmeTh:

npegcrTaBndTb pe3ynbTaTthbl




[paBUIIAMH, 9KCMEepUMEHTarnbHON aHanuTuyeckon paboTbl B
OPHHSTHIMU B BMAE KypcoBOW paboTbl HAa PyCCKOM SA3blKe
PO eCCHOHATEHOM
cooOrecTBe Bnapgetb: HaBblkaMu COCTaBfneHMs OTYETOB MO
pesynbTataMm aHanuTU4ecKoro WUccrieqoBaHus ¢
y4eTOM CTaHOapTHbIX TpeboBaHui
OrlK- | Cnocoben OrlK-6.2 | Ipexacrasusier 3HaTb: npaBuna paboTbl C nuTepaTypor Mo
6 TIPEACTABIISAT nH(OpMAaLUIO aHanuTUYeCKon XUMWUW, OCHOBHbIE WCTOYHUKU
pe3yabTaThl CBOCH XUMHYECKOT0 nony4yeHns aHanuTu4eckon nHopmaumm
paboTHI B YCTHOH 1 COZEPIKaHHS C YUETOM
MIMCbMEHHOU opme TpeboBaHuit Ymetb: odopmnate no NOCTy nutepaTtypHble
B COOTBETCTBHH C 6ubnuorpaduueckoii | CCbIFIKM Ha PYCCKOM W aHIMIMNCKOM £3blke Mpu
HOpPMaMH H KYJTbTYpBI BbINOSMHEHUN KypcoBoW paboThbl no
MIpaBHJIAMH, aHannMTU4Yeckom Xumum W B OanbHeuwen
[PHUHSATHIMH B npodeccmoHanbHOM OeATEeNbLHOCTH
podeCCUOHATEHOM
coo0recTBe BnapgeTtb: HaBblkamu paboTbl C METOAUYECKOW
nuTepaTypon B 0b6nactu aHanmMTU4ecKon Xnumum,
HaBblkaMW  MpefcTaBfneHus  aHanuMTU4ecKomn
UHopmaLnK.
Or1K- | Cnocoben Or1K-6.3 | Ilpencrasnsier 3HaTb: HOpMbI 1 NpaBuna ohopMIeHns Te3ncoB
6 NPENICTABIAT pe3yabTaTel paboThl B | AOKNada U ctaTen, NpuHSaTLIE And nybnukauui B
pe3yNbTaThl CBOEH BHUJIE TE3UCOB JIOKIaga | POCCUMCKMX U 3apybexHbIX COOpHMKaXx
paboThl B YCTHOM 1 Ha PYCCKOM U
nUChbMEHHOH (opme AHIJIMHCKOM SI3bIKE B YmeTb: NPUMEHATb noslydeHHble
B COOTBETCTBHH C COOTBETCTBHH C dyHOaMeHTarnbHble 3HaHWMSA MO aHanUTU4EeCKOW
HOpMaMH 1 HOpMaMH 1 XM npu  HanncaHmm TEe3NCOB [OKNanoB U
NpaBUJIAMH, NpaBUIaMH, cTaTe/i Ha pYCCKOM W  aHIMIUACKOM  S3blKax,
MPUHATHIMH B HPHUHATHIMH B npeaHa3HayYeHHbIX ans ny6nvkauum B
poheCcCHOHATEHOM XUMHYECKOM POCCUIACKMX " 3apybexHbix  cOOpHMKax,
coo0recTse coolrecTBe NpaBuMNbHO  MONb30BaTbCA aHanuTU4ecKon
TEPMUHONOrMen
BrnageTb: HaBblkaMu rpaMoTHOro 0QOPMIIEHNS U
npegcrasneHns Hay4HbIX pabor,
npegHasHa4YeHHbIX ans nyGnvkauum B
POCCUICKMX N 3apyBexHbIX COOPHMKaX
Or1K- | Cnocoben Orl1K-6.4 | T'oroBut npe3entaimto | 3HaTb: npasuna |UPAC (MexgyHapogHoro
6 MPENCTaBIIATh 0 TeMe PaboThl U Coto3a TeopeTndeckorn W MNpUKIagHOW XMMUK)

pe3ynbTaThl CBOEH
paboTHI B YCTHOU U
MMUCBMEHHOU (opme
B COOTBETCTBHH C
HOpMaMH U
MIpaBUIIAMH,
TIPUHSTHIMU B
podeCcCHOHATHFHOM
coo01IecTBe

MpEACTaBIIIET ee Ha
pycCKoM H
AHTJIMHACKOM S3BIKax

onst obo3HayYeHnss BEMUYMH U napameTpos,
npuMeHdaeMbIX B aHannTU4eCcKom XMMuu;

YMeTb: rpaMOTHO NPeACTaBnsiTb aHaNMTUYECKYIO
MHGOpMaUMIO Npu  MNOArOTOBKE Mpe3eHTauun,
UCMOMNb30BaTb  MPaBUSIbHYID  TEPMUHOJIONIO,
OTHOCSILLYHOCS K 06n1acTv aHanuTUYECKON XUMun

Bnagetb: HaBblkaMu OMMCaHWUSI MUCCregyemMbIX
CUCTEM C WCMONb30BaHUEM (yHOaMeHTanbHbIX
MOHATUA W 3aKOHOB aHaNUTUYECKON XUMUW,

HaBblkaMW  NPEACTaBnEeHUs  rpagyupOBOYHbIX
rpadukoB, pacrnpedenuTenbHbiX — auarpamm,
JaHHbIX MaTeMaTU4YEeCKon 0bpaboTkm
pe3ynbTaToB.

12. O6bemM AMCUMNIIUHBLI B 3a4eTHbIX eanHuLax/yac.(s coomsemcmeuu ¢ y4ebHbIM MnaHoM) —

13

/__468

Pdopma NpoMeXYyTOHUHON aTTecTaumnm (savem/sksamer) _3adveT (5, 6 cem.)/ak3ameH (5,6 cem.)




13. TpyAoeMKOCTb No BuAaMm y4e6Hon paboThbl

TpyaoemMKoCTb
Bcero TpyooeMkocTb
Bua yyebHol pabothbl
Mo cemecTtpam
Ne cemecTpa 5 Ne cemecTpa 6
AyAUTOPHbIE 3aHATUS 304 170 134
nekuun 90 54 36
) K 16 8 8
B TOM Yncne:
nabopaTtopHble 198 108 90
CamocTosaTenbHas pabota 92 46 46
B TOM Yncne Kypcoas pabota X
dopma npoMeXyTOYHOM aTTecTauum 72 36 36
(3K3ameHbl, 3a4€eThbl - 72 Yaca)
WToro: 468 252 216

13.1. CopepxaHme pasgenoB AUCUUNIIUHDBI

n/n HanmeHoBaHve pa3gena
OVCLMNIIHBI

CopepxaHue pasgena AucumnivHbl

1. Nekuun

1.1 BBeneHvne B aHanMTU4ecKkyto
XUMUIO

AHanutnyeckasa xumus Kak Hayka. lNpegmeT v 3agadn
aHanNUTMYECKON XUMUU. ATanbl UICTOPUYECKOTO pasBUTUS.
CTpyKTypa COBPEMEHHOMW aHaNUTUYECKON Xnmun. Bugpl
aHanusa. MeTtogonornyeckne acnekTbl aHaNnUTUYECKON XUMUMK.
Knaccudumkaums MetoqoB aHanutTuydeckom xummun. TpeboBaHus
kK meTogam. Llenn aHanutuyeckoro onpeaenennsi. 3HayeHue u
06n1acTi NpMMEHEHMS XMMNYEeCKoro aHanumsa.

1.2 CTtagum aHannTu4eckoro
npouecca 1 MeTponormyeckue
BOMPOCHI aHaNUTUYECKON
XUMUK

Ctagumn aHanutnyeckoro npouecca. OT6op npobbl. [NoarotoBka
npobbl kK aHanuay. MeToabl pa3noXeHus B aHanMTU4YeCKon
XuMumn. PasgeneHne KOHLEHTpUpoBaHME, MackMpoBaHue.
N3amepeHre aHanuTu4eckoro curHana.

MeTponornyeckne OCHOBbI aHanuTuieckon xumun. [loHATHe
npegena o6Hapy>XeHusi n YyBCTBUTENBHOCTU. CUcTeMaTuyeckme
U cnyyYawHble owwunbkn. YcTpaHeHue rpybbix MPOMaxos.
MaTtemaTnyeckas obpaboTka pe3ynbTaToB aHanu3a.

1.3 Xnmunyeckoe paBHoBecHe B
peanbHbIX cuctemax. Cucrema
0CagoK-pacTBop.
paBnmeTpuyeckne metoapl
aHanuaa.

O6Lwas xapakTepucTuka peakumii B pacTBope. XMMnyeckoe
paBHOBECUE 1 3aKOH AENCTBYOLWUX Macc. PakTopsl, BMsoLWwme
Ha paBHOBeCKE: TemnepaTypa, MOHHas cuna, KOHKypupytoLme
XUMUYECKNE peakuun. AHanmMTnyeckas n paBHoBeCHas
KOHLIeHTpauus. YpaBHeHne matepuanbHoro 6anaHca. Ycnosue
ANeKTpoHENTPanbHOCTU. KOHCTaHTbI paBHOBECUS.
Knaccudumkaums pasHosecuin. ['eTeporeHHoe paBHOBeCHE.
PaBHoBecue B cucteme ocagok-pacteop. KoHcTaHTa
npon3BefeHnsi pacTBOPUMOCTU. [1oHATNE pacTBOPUMOCTMW.
Ycnosne o0pa3oBaHMs U pacTBOpPeHUs ocagkoB. PakTopbl,
BNUSIIOLLME HA PaCTBOPMMOCTb ManopacTBOPUMOro
anekTponuta. 'paBumeTpusi. MeToabl OCaXkaeHUSA 1 OTFOHKM.
PacueT pe3ynbTaTtoB rpaBMMETPUYECKMX ONpeaEneHu.
paBumeTpuyeckmin paktop. TpeboBaHusa k ocaguTernto.
Ocaxgaemas n rpaBumeTpryeckas gopma, TpeboBaHNs K HAM.
AMOpPMHBIE U KPUCTaNNMYECKME OCaaKK, YCOBUS UX
nony4eHus. NoHATME OTHOCMTENBHOMO NEPECHILLEHUS.
OKCNepMMEHTaNbHbIV KOHTPOJ1b pa3Mepa 4YacTuL, 0CaJKOB.




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

1.4

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

TutpumeTpryeckme MeToabl aHanuaa. MNMoHaTUSA TUTPOoBaHWS U
TUTpaHTa. MNepBUYHbIE M BTOPUYHbIE CTaHZ4apTbl. Cnocobbl
NpUroToBneHus, TpeboBaHUS K BeLLeCTBaM, UCMONb3yeMbIM B
KayecTBe NepBUYHbLIX CTaHO4ApPTOB. TpeboBaHUSA K peakumusiM B
TMTpUMeTpun. Knaccndumkaums TUTPUMETPUYECKNX METOLOB:
KMCNOTHO-OCHOBHOE TUTPOBaHWE, 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 MO
onpegensiemomy BellecTBy. [oHATUSI 3KBMBaNeHTa 1 dpaktopa
3KBMBANEHTHOCTW. 3aKoH 3KBMBaneHToB. PacyeTbl B
TUTPUMETPUYECKOM aHanuse.

CyLLEeCTBYIOLLME TEOPUUN KUCIOT U OCHOBaHMIA.
MpoTonutuyeckas Teopust bpeHcteaa-foypun. Knucnotel,
OCHOBaHus1, amconuTbl. ABTONpPoTOoNM3 BoAbl. COOTHOLLEHME
mexny KOHCTaHTOW KUCIOTHOCTU U KOHCTAHTOM OCHOBHOCTU
conpshKeHHow npoTonuTuyeckon napbl. Knaccudumkaums
pacTBopuTEnen No JOHOPHO-aKLEeNTOPHON CnocOBHOCTM Mo
OTHOLLUEHMIO K NPOTOHY. MokasaTenb KMCNOTHOCTU Cpeabl.
PacuyeT 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 6ydhepHbIX pacTBopax.
PacueT pH B pactBopax ruaponmsyoLmxcs conen.

MeTopn KMCNnoTHO-OCHOBHOMO TUTPOBAHMWS, UMK
npotonuToMeTpusi. Teopun MHOUKaTOPOB B NPOTONMTOMETPUN.
MHTepBan nepexoaa okpacku nHaukatopa. Kpuebie KMCITOTHO-
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.
KomnnekcoHomeTpus. CBONCTBA U TUMbl KOMIMITEKCOHOB.
OTuneHgmMamMuHTETPayKCyCHas KucrnoTa u ee guHaTpueBas
conb. CTaHgapTbl B KOMNIEKCOHOMETPUU. [puembl TUTPOBaHUSA
B KOMMiekcoHomeTpun. KprBasi KOMMIEeKCOHOMETPUYECKOTO
TUTpoBaHus. IHOMKaTopbl B KOMMIEKCOHOMETPUMN.
NupmkaTopHble owmnbku. MNpumeHeHne KOMNIIEKCOHOMETPUN.
Onpepaenexne obwen xecTkocTn Boabl. Onpegenenne NOHOB
MeTannoB Npy¥ COBMECTHOM NPUCYTCTBUM.

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




MepkypomeTpusi. Kpuble TUTpoBaHusi. Cnocobbl 0GHapyXeHUs
KOHEYHOWN TOYKWU TUTPOBaHMUS.
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TepM nyeckme metToabl
aHanmsa

TepmorpaBumeTpus. OuddbepeHumnanbHbIn TepMmyeckui
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 cmecen. MeToabl pasgeneHus,
OCHOBaHHble Ha obpasoBaHuM HoBoW hasbl. MeToabl
pasgeneHus, OCHOBaHHble Ha pacnpeferieHun KOMMOHEHTOB
Mexay Asyms caszamu. Metoabl pasgeneHus, OCHOBaHHblE Ha
WHOYLMPOBAHHOM MeXxda3HOM nepeHoce U3 ofHon basbl B
apyryto  4epes  pasgensiowyro  ux  TpeTtbto.  MeTtoabl
BHYTpMchasHoro pasgeneHus.

1.7

Xpomatorpaduyeckme meToabl
aHanusa

BeeneHue B xpomaTtorpadudeckme meTtoabl aHanusa. Vctopus
XpomaTtorpacduyeckoro Metoga adHanusa. Knaccudumkauus
Xpomartorpaguyecknux MeTodoB. TeopeTU4eckme  OCHOBbI
Xpomatorpacmyeckoro aHanusa. AHanuMTU4eCcKMnM curHan B
xpomartorpadun. NoHATMEe TEOPETMYECKON TapEerku U BbICOTHI,
9KBMBANeHTHOM TeopeTudeckon Tapenke. YpaBHeHue BaH
JdeemTepa u ontummusaums xpomaTorpacdmyeckoro npolecca.
[a3oBasa xpomaTorpadus, Brok-cxema ycTaHOBKW, BbIOOp rasa-
HocuTensi, copbeHTa, AeTekTopa. HacagoyHble u kanunnsipHble
KONOHKkW. KayecTBeHHbI aHanW3 B ra3oBoW XpomaTorpaduu.
Bpemsa ypepxuBaHus, uHOekcbl Koeada. KonuuecTBeHHbIN
aHanus. KugkocTHaa xpomartorpadusa. PacTteoputenu ans
XMAKOCTHOM xpomatorpadun. Beibop copbeHTa. Moandukauus
noBepxHocTn copbeHTa. HopmanbHo-hasoBas n obpalieHHo-
dasoBas — BuAbl  BbICOKOI(MEKTUBHON  XKUOKOCTHOM
xpomatorpacdumun. [eTeKkTopbl B >XMOKOCTHOM XpomaTtorpadun.
NoHooBMeHHMKN. NOHHBLIM OOMeH B aHanuMTU4ecKoW XUMUM.
MoHooOmeHHas xpomaTtorpacdms. WMoHHas xpomatorpadus.
CopbeHTbl ans MOHHOWM XxpomaTtorpaduun. [BYXKONMOHOYHbIE U
OLHOKOJTOHOYHbIE BapuaHTbl WOHHOW  XpomaTorpadum.
[etektopbl B WOHHOW Xxpomatorpachun. [loHATME O renb-
XpomaTorpadum (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 cnektTpanbHbiX MeTOOOB aHanu3a no
AnvHam BOJTH (yacToTtam, 3HEprusm), MeXaHn3My
B3aUMOEWNCTBUSA  3NIEKTPOMArHUTHOrO Mofns C  BELLECTBOM.
ATOMHas 1 MoneKynspHas CneKTpoCKOMNus.

OMMNCCUOHHBIN CneKTpanbHbIf aHanums. ATOMM3ATOPLI.
MoHusauua. Cnocobbl MOHOXpomaTusaumm W perucrpaummn
cnektpoB. KayeCTBEHHbIN U KOAWYECTBEHHBLIA  AaTOMHO-
3MMUCCUOHHBIN aHanus.

doToMeTpUus nNnameHu.

ATOMHO-abCcoOpOLIMOHHbIN aHanms.

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

Ponb MOHOXpoOMaTM4HOCTU B aBCOPLIMOHHOW CMEKTPOCKOMUN.

CnekTpodoToMEeTpUHECKUIA aHanms. AHanus
MHOFOKOMMOHEHTHbIX CUCTEM.
KonebaTenbHas CrneKTpocKonus. WHdpakpacHas

CNEKTPOCKONMnA 1 CrekTpockonua KOMOWHALMOHHOTO paccedaHnd.




UaeHTudmkaumns BellecTB MeTO4OoM WH(pakpacHom
CMEKTPOCKOMUMU.

JIloMyHecueHTHbIM  aHanun3.  dPoTonpoueccbl B MOJieKynax.
Pe3oHaHcHas crnekTpocKonus, donyopecuLeHTHas "
docdopecueHTHas crneKTpockonus. Buabl TyLIEeHUs.

OcobeHHoOCTM annapaTtyphbl B MIOMUHECLEHTHOM aHarnumse.
Macc-cnekrtpockonus. XpomMaTo-Macc-CreKTPOCKOnus.

1.9

SJ'IGKTpOXVIM nyeckme metoabl
aHanmsa

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

AnekTpoxummyeckmne ceHcopbl. MynbTUCEHCOPHbIE CUCTEMBI.
BonbtamnepomeTpus. PTyTHbIA  Kanawwuin  3nekTpog MU
nonsporpadguyecknii aHanuns. Teepable anekTpobl. [oTeHyman
NONYBOMHbI M KA4YeCTBEHHbIN  BONbTaAMNEPOMETPUYECKUI
aHanus. lNpeaenbHbln MPEY3MOHHBLIA TOK. KonnM4ecTBEHHbIN
BOnbTamnepomeTpuyeckuin aHanns. MNMoHsTMe 06 MHBEPCUOHHOM
BONbTaMnepoMeTpun. AMnepomeTpuyeckoe TUTPOBaHME.
OneKkTporpaBUMETPUYECKUI aHaNK3.

Mpsimasi KyNTOHOMETPUSA U KYNTIOHOMETPUYECKOE TUTPOBAHME.
Mpamas koHaykTomMeTpus. KoHOyKToMeTpuyeckoe TUTPOBaHUE.
BbICOKOYACTOTHOE KOHAYKTOMETPUYECKOE TUTPOBAHME.

2. JTabopamopHbie pabomai
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BBeneHwne B aHanMTU4eCcKyto
XUMUIO

TexHuka aHanuMTU4yeckoro KCnepumMeHTa. OcCHOBHbIE npasuna
TEXHUKM ©OesonacHocTM npu paboTe B  aHaNUTUYECKOWN
nabopaTopun. B3BelumBaHne Ha TEXHUYECKMX 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
peanbHbIX cuctemax. Cuctema
ocafoK-pacTBoOp.
paBMMeTpUYECKME METOADI
aHanusa.

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

Onpeaenexne KpucTannmM3aumMoHHOW BOAbI B KpUcTannorngpare
BaCl> 2H20 meToaom OTroHKM.

2.4

OcCHOBHbIE TUMbI peakuui,
ucrnorsnb3yemble B
TUTPUMETPUN.
TutpumeTpuyeckme MeToabl
aHanuasa.

MpoTtonutomeTpua.  lNpurotoBneHne w©  cTaHgapTM3auus
pacTBOPOB NPOTOMNUTOB.

OnpegeneHne BpeMeHHON (kapOOHATHOW) XeCTKOCTN BOAbI.
OnpegeneHve AByx NPOTOSIMTOB MPU COBMECTHOM MPUCYTCTBUM
C MCMONb30BaHNEM OBYX NHAMKATOPOB.

KomnnekcoHomeTpua. CTaHgapTnsaums pactesopa TpuroHa b.
Onpepaenexne obLwen XecTKoCTH BoAbl.
KomnnekcoHomeTpuyeckoe onpegeneHme WOHOB  PasfnyHbIX
MeTannoB B MHOFOKOMMOHEHTHbIX CUCTEMax (KOHTpOrbHas
paboTa no BapmaHTam).

OkcpeameTpus. [MepmaHraHaTomeTpus. CraHgapTtumsauus
pacTBopa nepmaHraHara Kanusi.

lMNepmaHraHaToMeTpryeckoe onpeferieHne CoAepXKaHus MOHOB
Xernesa B pacTBOpe.

NopomeTpua. CraHgapTusauusa  pacTBopa  Tuocynbdata
HaTpus.

NopomeTpuryeckoe onpegeneHne MOHOB MeAW B pacTBOpe.
OnpefgeneHne nepokcyaa Bogopoaa.

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

2.5

TepM nyeckme metToibl
aHanmsa




2.6 MeToabl MaCKMpoBaHUA, SKCTpaKLI,I/Iﬂ. Onpe,u,eneHwe MUKpOKOJIn4eCcTB moana-moHoOB B

pasaeneHus u NPUCYTCTBUM MAKPOKONYECTB XIopUa- U GpOMUA-MOHOB.
KOHLIEHTPUPOBaHWs

2.7 Xpomartorpadgudeckme metoapl | MpaBuna paboTbl Ha xpomartorpade. TexHuka GesonacHOCTM
aHanusa npu paboTe B nabopaTopuu XpomaTtorpaduyeckmx MeToaoB

aHanu3a. [azoxpomaTtorpaduyeckunii aHanu3 CMecm CnmpToB.
PasgeneHune MOHOB LUMHKA W HUKENS Ha aHUOHOOOMEHHUKE.
OnpegeneHve cMecuM aMWHOKUCIIOT METOAOM  BymakHow

Xpomarorpagun.
2.8 CnekTparnbHble MeToAabl doTomeTpusa. OnpegeneHve WOHOB >enesa B pacTBope
aHanusa MeToA0M (POTOMETPUN.

OnpepeneHne NOHOB Meau B pacTBope MeToaoM dOTOMETPUM.
MnameHHass 3MUCCUMOHHasi  cnekTpockonus. OnpeneneHve
WOHOB HaTpUs U Kanusi.

KonuyecTBeHHbIi aHanM3 CoOeauHEHWIA XpoMa U MapraHua npu
COBMECTHOM MPUCYTCTBUM METOLOM CNeKTPOOTOMETPUM.
OnpepeneHne copepaHWs apoMaTUYecKon aMUHOKMCIIOThI
METOAOM CMEeKTPOhOTOMETPUM.

2.9 OnekTpoxummnyeckne metoabl | MNMoTeHUMOMETPUYECKOE TUTPOBaHNE MOHOB Xenesa pacTBOPOM
aHanusa GuxpomaTa kanus.

OnpegeneHne HUTPaT-MOHOB B PacTBOpe C WUCMONb30BaHUEM
HUTPAaT-CENEeKTUBHOIO anekTpoaa.

KynoHomeTpuyeckoe TUTPOBaHME MOHOB Meau B pacTBOpE.

13.2 Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUI:

Bugbl 3aHsaTMI (4acoB)
Ne HanmeHoBaHue Tembl (pasgena)
CawmocTosTe
n/n OVCUMNITUHBI Jlekumm rK JlabopatopHble Bcero
nbHas pabota
1 BBeneHue B aHanMTU4eckyto 4 0 6 6 16
XUMUIO
CTtagum aHannTu4eckoro
2 npouecca u MeTposiormyeckme 6 2 10 6 24
BONPOCHI aHANUTUYECKON XUMUN
XvMnyeckoe paBHOBECUE B
peanbHbIX cuctemax. Cucrema
3 0CaoK-pacTBop. 8 2 20 8 38
paBumeTpuyeckne metoapl
aHanuaa.
OCHOBHbIE TUMNbI peakLmn,
4 NCMNonb3yeMbIX B TUTPUMETPUM. 22 5 60 16 100
TutpumeTpryeckme meToabl
aHanmaa.
TepMmuyeckne MeTodbl aHanmaa 4 0 0 4 8
MeToabl MackMpoBaHus, 10 > 12 6 30
pasgeneHus 1 KOHLEHTPMPOBaHNS
XpomaTorpadgumyeckme MmeToabl 16 4 30 18 68
aHanmsa
CnekTtpanbHble MeToAbl aHanmaa 12 2 32 16 62
ONeKTPOXMNYECKNe MeToabl 8 5 o8 12 50
aHanmsa
Wtoro: 90 16 198 92 396

14. MeToaun4yeckue ykasaHuA onsi 06y4aroWmnXcsa No OCBOEHUIO AUCLMMNIIUHbI

OCHOBHbIMM Y4Y4€OHBIMU MaTepuanamm npu OCBOEHUM AUCLUNMAUHBLI « AHAaNUTUYECKasi XUMUS»
ABNAOTCHA KOHCMEKTbl nekumin 5 u 6 cemecTpoB, y4yebGHO-meToaMyeckue nocobus ans
BbINONHEHMST nabopaTopHbIX paboT Mo KMNacCUYeCcKMM W  UHCTPYMEHTarnbHbIM MeToaam




aHanusa, mMeToauyeckMe nocobus C KOHTPONbHbIMU 3afaHWsMU ANs TeKylwewn aTtTecTauuu,
OCHOBHasa nutepartypa, npvBedeHHas B Hactoswen [lporpamme, a Takke AOMNOMHUTENbHaA
nuTepaTtypa Ang camocToATenbHOM paboThbl yHalumxcs. [Ang ycnewHoro 0CBOeHNs ANCUMUMNHDI
KypCOM npeaycMOTpeHbl crneaytowme opMbl TeKyllenh aTTecTaumn: KOHTponbHas pabota 1,
KOHTpOnbHble paboTbl (KOMNMOKBUYMbI) 2-3, BbINOMHEHWE KypcoBOM paboTbl B 6 cemecTpe u
HanncaHue pedeparta B 5 cemectpe. CamocTodATensHaa paboTta No U3y4YeHU OUCLUNMUHDI
NpoOBOAUTCA C WCMONb30BaHMEM pPEKOMEHAYEMOro Crvcka nuTepaTtypbl U 3NEKTPOHHbIX
pecypcoB, yka3aHHbIX B pasgene 158.

15. MMepeyeHb OCHOBHOM WU AOMOSIHUTENIbLHOW nUTEpaTypbl, PECYpPCOB WHTEPHET,
HeoO0XoAUMBIX AN OCBOEHUA AUCLMUNIIUHBI (Criucok numepamypbi 0GhopMISEmcs 8 COOM8emcmesuu
¢ mpebosaHusmu NOCT u ucrionb3yemcs obujasi ckeo3Hasi Hymepauyus 0risi ecex aud08 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n McToYHUK

OcHosbl aHanumu4eckol xumuu : 6 2 m. ! y4ebHuk: Ons cmyd. ey308, 0by4Y. 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
don. - 2014. — 390 c.
OcHoebl aHanumuyeckold xumuu @ 8 2 m. : y4ebHuUk Ons cmyd. e8y3o8, 0byd. MO Xum.
5 HanpaeneHusm / nod ped. FO.A. 3onomoea. — Mockea : Akademus, 2014. — (Bbicwee
obpa3sosaHue. EcmecmeeHHble Hayku). - T. 2/ [ H. B. Anoe u dp. ] - 6-e u3d., nepepab. u don. -
2014. — 409 c.

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

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

4 AHanumudeckas xumus. [Npobnembi 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 pykogeodcmeo : y4eb. mnocobue Ons

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

6 Bacunses B. [1. lNpakmukym rno aHanumu4yeckol xumuu : y4eb. riocobue Ons esy3oe / B. Tl
Bacunees, P. I1. Mopo3sosa, /1. A. KouepauHa. - M. : Xumus, 2000. — 328 c.
Bacunbes B. 1. AHanumu4yeckasi Xxumusi ; COOpPHUK 80rpocos, yrpaxHeHuUl u 3aday : nocobue

7 onsi 8y3oe / B. I1. Bacunbes, Jl. A. KouepauHa, T. [. Opnosa ; nod ped. B. I1. Bacunsesa. — M. :
Lpogha, 2003. — 320 c.
OcHosbl aHanmumu4eckol xumuu : 3adadyu U eornpocbl : y4eb. rnocobue dOnss cmyo.

8 yHU8epcumemos, xum.-mexHorsl, rned., c.-x., Mmed., u hapmayesm. gy3oe / B.U. ®adeesa [u dp.] ;
nod ped. FO.A. 3ornomoea. - M. : Boicw. wk., 2002. — 411 c.

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

10 Jlypbe 0. FO. CnpasoyHuk ro aHanumu4deckol xumuu / FO. FO. flypbe. — Mockea : Xumusi, 1989.
— 446 c.

11 Bonomoe 0. A. O xumu4eckom aHanu3e u O moM, Ymo 80Kpye Hezo / FO. A. Sonomos. —
Mockea : Hayka, 2004. — 432 c.

12 lNpuknadHol 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 0p.]. — BopoHex :
U3damenbcko-rnonuepagudeckul yueHmp «HayyHas kHuea», 2016. — 135 c.

Memodbl pasdeneHusi u ebiderieHuUs1 eewiecme 8 Xumuu, MeOUUUHE, [IPOMbIWITEHHOM
npouseodcmee / [cocm. T. B. Enuceesa [u O0p.]; BopoHexckull 2ocydapCmeeHHbIl

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

15 BbyodHukos I'. K. OcHo8bl cospemMeHHO20 anekmpoxumudeckozo aHanuia / I'. K. bydHukos, B. H.
MadcmpeHko, M. P. Bscenes. — Mocksa : Mup, 2003. — 591 c.

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

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




17

bobpewosa O. B. [lNomeHyuomMempu4yeckKue CeHCOopbl Ha OCHOB8E UOHOOBMEHHUKO8 Ors
aHarnu3a 800HbIx pacmeopos / O. B. bobpewosa, A. B. lNapwuHa. — BopoHex : 130amernbcko-
rnonuepaghuyeckuli yeHmp BopoHexckoeo eocydapcmeeHHo20 yHUsepcumema,, 2012. — 154c.

18

lNomeHyuomempuyeckue Memodbl aHasu3a J/1IeKapCmeeHHbIX sewecms : y4ebHoe rnocobue /
cocm. B. . Bacunbesa [ u dp.]. ; BopoHexckuli 2ocydapcmeeHHbill yHugsepcumem. — BopoHex
. s0amenbcko-nonuepaguyeckul yeHmp «Hay4Has kHueaax, 2015. — 106 c.

19

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

Eekkep FO. Xpomamoepacgpus. MHcmpymeHmarnbHas aHanumuka: Memodsi xpomamozpaghuu u
KanunnspHo2o arnekmpoghopesa / 0. bekkep. — M. : TexHocgpepa, 2009. — 472¢.I1SBN 978-5-
94836-212-0

23

lMpakmuueckas 2azosasi u XuOKOCMHasi Xxpomamoepagusi : 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., CnipagoyHbie daHHbIe O pac4yemos 8 aHanumu4eckol Xumuu [OneKkmpoHHbIU
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 [OrnekmpoHHbIl pecypc]: YuebHuk dnsi bakanaspos /
Bacrokosa A.T. - M. : Jawkoes 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 ¢busuKo-xumu4veckue memoObi aHasnu3a
[GnekmpoHHbIl pecypc]: y4eb. nocobue / T. I1. AnekcaHOposa. - Hogocubupck : 133-eo HI'TY,
2016. - 106 c. - ISBN 978-5-7782-3033-0 - Pexum docmyna:
http://www.studentlibrary.ru/book/ISBN9785778230330.html

28

Banosa B.[., AHanumu4eckasi Xumusi U gou3uKo-xumu4yeckue MemoObi aHasu3a [OrneKkmpoHHbIL
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 XXUOGKOCMHasi XxpomMamozapagusi
[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 xpomamoepaghusi 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 aHarnuMuU4YeCKo2o KOHMPOJIs Mamepuarios.
XumuyecKkue u (hU3UKO-XUMUYECKUe MemoObl aHarnumu4yecKko20 KOHMpOsis [SrneKmpoHHbIU
pecypc]: yuebHoe nocobue / B. A. ®unuykuHa, O. J1. Ckopckas, Y. B. Mypasbega. — OrieKmpoH.
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 y4pexOeHUe 8biCLIE20
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 nuwjesoli npombiwneHHocmu, 2010. — 184c. Pexxum docmyna:
http:/iwww.iprbookshop.ru/14357/html

34

Jlebedes A.T. OcHosbl macc-criekmpomempuu bernkos u nenmudos : yyebHoe nocobue / A.T.
Jlebedes, K.A. Abmemenko, 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 AHanumudeckas xumusi Ha ocHose Kypca https://edu.vsu.ru/course/view.php?id=10727

16. lMepeyvyeHb y4eOHO-MeTOAMYECKOro obGecneyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(yyebHo-memodudyeckue pekomMeHOayuu, ocobus, 3adayHUKU, MemoOUYECKUE yKaszaHUsl 10 6bIMOJIHEHUI
npakmu4eckux (KOHMPOIibHbIX), 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 pabombi 1o aHasumu4yeckol xumuu: Tumpumempuyeckue MemooObl aHanu3a :
5 y4ebHo-memodu4yeckoe riocobue rno HarpasneHuro nodzomosku | crneyuanbHocmu «Xumusi» U
«®yHOameHmanbHas u npuknadHas xumus» | cocm.: T. B. Enuceesa [u 0p.]/ - BopoHex :
UsBamenbcko-nonuespaghudeckuli yeHmp «HaydHasi kHueay», 2015, - 97c.
AHanumudeckas xumusi: 3adadyu, mecmbl, KOHMpPOribHbIe pabomsi : y4ebHoe rnocobue | cocm.
3 T. A. KpbicaHosa [u 0p.] ; BopoHexckuli 2ocydapcmeeHHbIl yHUsepcumem. — BopoHex, 2016. —
103 c.
4 Enuceeea T. B. KoHmporibHble 3adaHusi no Kypcy «AHanumudeckas xumusi» / T. B. Enuceesa,

A. H. 3s6n08, A. B. Kanay. — BopoHex : BI'Y, 2011. — 40 c.

HukynuHa A. B. Kpusbie mumposaHrusi : y4ebHoe rocobue / A. B. HukynuHa, T. A. KyumeHko. -
5 BopoHex : BopoHexckul eocydapcmeeHHbili yHU8epcumem UHXeHepPHbIX 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]:
Js1abopamopHbIl NpakmukyM. / QriekmpoH. mekcmosblie daHHble. — Capamos : Al Nu 3p

6 Medua, 2018, —118 c.— 978-5-4486-0057-9. — Pexum docmyna:
http://www.iprbookshop.ru/70757/html
UHecmpymeHmanbHble MemoObl aHanu3a: nabopamopHbil npakmukym [SnekmpoHHbIl pecypcl:
7 y4ebHo-memoduyeckoe rnocobue / B. . Koyepos [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. OGO6pasoBaTenbHble TEeXHONIOMMU, MUCNONb3yeMble NpuU peanusauMm y4eOGHOMU
OUCUMNNNHBI, BKNO4YaAs [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorun (AOOT),
3neKTpoHHoe oby4yeHue (30), cMelwaHHOe 0Oy4YeHue):

Mpn peanusauum ANCUMNANHBI NPUMEHSIIOTCS pasfnu4yHble TWUMbl fekuui (BBOAHas, 0630pHble,
Tematumyeckse, npobrnemMHble), TrpynnoBble KOHCyNbTauuum U nabopaTopHble  3aHaTusa.  [Ons
camMoCTOATENbHONM paboTbl PEKOMEHOYETCHA CMUCOK nuTepaTypbl. Mpn peanusaumm y4debHom
OVCUMMNNNHBI  UCMONb3YIOTCS  9NIEMEHTbl  3INEKTPOHHOro  obyyennss (B0) ©  ANCTAHUMOHHbIE
obpaszoBaTenbHble TexHorormm (JOT) B 4acTM OCBOEHMSI NEKUMOHHOro Martepuana, npoBedeHUus
TeKyLlen 1 NPOMEXYTOYHOM aTTecTauun, NpoBeaeHNsa Yact nabopaTtopHbIX paboT U CaMOCTOSATENbHOM
paboTbl oby4yawwmxca no  AMCUMNIIMHE, no3Bonsowmne  obecneynmBaTb  OMOCpenoBaHHOE
B3aMMOAenCcTBMe (Ha pacCcTosHUKM) npenogasaTenen un oby4valowmuxcs, BKAYas WHCTPYMEHTbI
3NEKTPOHHOM WH(OpMaLUMOHHO-06pa3oBaTenbHon cpeabl BIY «OnekTpoHHbIn yHuBepcuteT BlY»
(https://fedu.vsu.ru), nposegeHve BebWHapoOB, BWOEOKOH(EPEHUMIN, B3aMMOLEWCTBME B COLCETSAX,
nocpeacTBOM 3fIEKTPOHHOM MOYTbI, MECCEHIKEPOB. [N 0CBOEHUSA OMCLMMIMHBI TaKKe PEKOMEHAYTCA
pecypcbl A4S 3NeKTPOHHOro oby4deHus (n. 15).

18. MaTepuanbHoO-TeXHU4YeCcKoe obecneyeHme AUCUUNIIUHbI:

MynbTumegmnanpoektop BEWG, HoyTbyk 15Toshiba, akpaH.

Becbl aHanuTMyeckue;  BeCbl  TEXHUYECcKue;  OUCTUNNATOPbI  NlabopaTopHble;  MOHOMEPHI;
KyNOHOMETpPUYECKME YCTaHOBKN; (POTOINEKTPOKONOPUMETPLI; NIIaMeHHble aHanuM3aTopbl KUOKOCTU;
CNekTpodPOTOMETPLI; XpomaTorpad rasoBbiit; xpoMatorpadryeckne KONOHKN; MOHOOOMEHHbBIE KOMOHKMU;
Xxpomartorpadgmyeckaa Oymara; cywunbHble WKadbl, MydenbHble MNeyn; XMMUYECKMEe peakTuBbI;



XMMunyeckada nocyaa, XJ'IOpI/ID,CGpFI6pFIHbIe ANeKTpoabl CpaBHEHUA W pa3findHble WMOHOCENIEKTUBHbIE

ANEeKTpoabl.

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

coeprXaHmem cnegyrwnx pasgenos ANCUUNITNHDBILL

nOpﬂ,D,OK OLEHKN OCBOEHUA O6y‘-IaPOUJ,I/IMI/ICF| y‘-le6HOFO MaTepuana oripegendertca

HaumeHoBaHue Wuamkatop(bl) .
I_II\;I%I pasgena gucumnnnuHbl K?_l'\a';?;)e"' LOOCTUXEeHUs OueHo4Hble cpeacTBa Ans TEKyLLen aTT.
(moayns) KoMneTeHUnn
OrlK-1.1, OK-
: 1.2, OMK-1.3,
1 Beenexue OTK-1, Or1K-6.1, OlK- UHOusUAdyarnbHbIl orpoc
aHanuTUYecKyto XUMuio OTl1K-6 6.2 OMNK-6.3
OrK-6.4
OrK-1.1, OMK-
C 3
aII:ﬂll:rmquKoro OnK-1 1.2, OMK-1.3, JlabopamopHasi paboma no
npoLecea u MK ' OZHZK-Z'IJI kor”(' KanubposaHuto MoYHoU MepHOoU rnocydkl

2 o OrIK-2, 2, ONK-2.3, Pegbepam o mamemamudeckoli
MeTponornyeckme OnK-3, Orl1K-2.4, Or1K- 06paGomke pe3yLmamos
BOMPOCHI OrK-6 3.1, OrK-6.1,

. OMMK-6.2. ONK- GEeceda no meme
aHanUTUYEeCKoON XUMUN 6.3 OHK 6.4
Xnmnyeckoe Orl1K-1.1, Or1K-
paBHOBeECUE B 1.2, OMNK-1.3,
pearnbHbIX CUCTEMaX. OriK-1, OZHZK_(%IJI koznsK_ JlabopamopHbie pabomsi Mo

3 Cucrtema ocagok- Or1K-2, OMNK-2.4 bhk- epasumMempuyecKkomMy aHanusy
pacTBop. OnK-6 6.1, on k—6.2, UndusudyarnbHbil onpoc
paBumeTpuyeckne OrK-6.3, OlMK-

MeToAbl aHanuaa. 6.4
OlK-1.1, OMNK-
OcCHOBHbIE TUMbI (;I'IZK quaLI'IsK
Egﬁ gﬁwbg eMble B 825; 2.2 OMk-2.3 JlabopamopHbie pabomsi o

4 y N OnNK-2.4, OMNK- mumpuMempu4YeCcKoMy aHanusy
MTPUMETPUN. OriK-3, 3.1, OlK-3.2, KoHmpornbHasi paboma Ne1
TuTpumeTpuyeckme Or1K-6 OnNK-6.1, OMK-

MeToAbl aHanusa. 6.2, OlK-6.3,
OlK-6.4
OlK-1.1, ONK-
. 1.2, OlK-1.3,
5 | 1epumieckue metoas ONK-1, | 5AKk-2.1, OFIK- VHOUBUOYarbHBIT OMpOC
aHanumsa OrK-2 2.2 OlK-2.3
OlK-2.4,
OlK-1.1, OMNK-
i OrKL3, MHAueudyarbHbIl 0rnpoc
M , g OlK-2.1, OnK-

6 azmgﬂn:;rﬂzcn;mposamq SEE; 2.2, OlNK-2.3, JlabopamopHasi paboma rno memody
pas/ ' Or1K-2.4, OTK- sKcmpakyuu
KOHLIEHTPUPOBaHMS. OTl1K-6 6.1, OMNK-6.2,

OlK-6.3, OnK-
6.4
OlK-1.1, ONK-
1.2, OMNK-1.3,
OMK-1, OriK-2.1, OrIK- Jla6opamopHbie pabombi o Memody

7 XpomaTtorpadguyeckme OrnK-2, OZI"IZK(ZDQKEDZII'IE'I’( Xpomamozpaguu

MeToabl aHanusa OrK-3, 3.1 _O'I'Ii(—3 > ] KoHmponbHas paboma Ne2
OriK-6 OrK-6.1, OTK- Kypcosas paboma
6.2, OlNK-6.3,
OlK-6.4
OlK-1.1, OMNK-
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20.1 TeKywuin KOHTPOSb YCNeBaemMocTn
KoHTponb ycneBaemocTu No AUCLMNITMHE OCYLLECTBMASETCS C MOMOLLbIO CNEeAYHLNX OLEHOYHbIX
cpencTs:
KoHTponbHble paboThl, JlTabopatopHbie paboThl, PedbepaT, Kypcosas paboTa

(HaumeHoB8aHuUe OUeHO4YHO20 cpedcmea meKyuwea2o KOHMpPOIis ycriegaemocmu)

MNMepeyveHb 3adaHuli Onsi KOHMPOLHbLIX pabom (Kosnokeuymos), mem peghepamos,
Kypcoebix

MepeyeHb 3aaaHNI ANt KOHTPONbHbLIX paboT

KoHTponbHasa paboTta Ne1
lNposodumcs 8 nucbMeHHOU ¢hopme 1o 8apuaHmam, riperodasamersib KOHMPOUpyem
camMocmosimesibHOCMb pelweHus: 3adayd KaxobiM cmyOeHmMOoM, rpoeepsiem 8bIrofIHEHHbIE 3a0aHus U
opeaHusyem pabomy Hal owubkamu epyrirbi 8 aydumopuu

Bapuarm Ne 1.

1. Paccuntaitte pH 0.1 M pactsopa asotucton kucnoTsl; K ~-6.9-10 "4,

HNO,

2. Onpenenntb Ckayok TUTpoBaHus npu Hentpanuaauum 0.01 M pacteopa HCI 0.01 M pacteopom
NaOH v nogo6patb uHaukatop ans atoro TutpoBaHus (Viuc = 25.00 cmd).

3. 0.01 M pacteop HCI tTutpytoT 0.01 M pactBopom NaOH ¢ nHgukatopom cpeHondtanenHom (pT = 9).
PaccunTtatb MHOMKaTOPHYH OLLUMOKY.

Bapuarm Ne 2.
-5
1. Onpepenute pH B 0.1 M pactBope CH3:COONa. K =1.74-10 *~.
CH3COOH

2. OnpenenuTb ckavyok TUTpOBaHUS Npu HerTpanuaaumm 25.00 cm® 0.1 M pacTteopa NH,OH 0.05 M
pactBopoM HCI n nogobpatb nHgmkaTtop.

3. BblumcnuTb norpeluHocTb TTpoBaHmsa 20.00 cm® 0.1 M pactBopa NH,OH 0.2 M pactBopom HCI o
pH 4.

Bapuarm Ne 3.



1. Paccuntatb pH 0.1 M pacteopa Na.COz; K - =48-10" 11
HCO3
2. Bblumncnutb pH pacTBopa, nonyyeHHoro npu TutpoBaHuu, korga k 20.00 cm® 0.2 M pacteopa HCI

po6asneH 0.2 M pactesop NaOH B konuuectse: a) 20.00 cm?®; 6) 21.00 cm?®.

3. BblumcnuTb nHankKaTopHyto norpelHoctb npu TutposaHum 0.1 M pacteopa NaOH 0.1 M pactsopom
HCI ¢ nHankaTtopoM MeTUNoBbIM KpacHbIM (pT = 5).
BapuaHm Ne 4.

1. K0.01 M pacTtBopy YyKCyCHOM KMCroThbl npubasunm Takom e oobem 0.1 M pacTtBopa aueTaTta kanusi.
PaccuutanTte pH.

2. Paccuntatb pH pacTBopa, nony4eHHOro npu TUTPOBaHWM B MOMEHT, koraa k 15.00 cm® 0.02 M
pacTtBopa HCI no6aeneHo 10.00 cm® 0.15 M pactsopa NaOH.

3. MoxHo nu TouHo ottuTpoBaTh 0.01 M pacteop NH4OH 0.01 M pacteopom HCI ¢ cheHondTanemHom
(pT =9)?
BapuaHm Ne 5.

1. Kakasa HaBecka xnopuaa aMMoHUs AormkHa BbiTb pactBopeHa B 100 cm® ero pacTtsopa, 4tobbl pH
pacTtBopa Obin paBeH 5.6?

2. BbluMcnnTh BENUUMHY HaBecku xuMmmyecku ynctoro CaCOs, ecnu nocne obpaboTtku ee 50.00 cm® 0.2
M pacTBopa HCI Ha TuTpoBaHue octaTtka KucnoTsl napacxomosaHo 10.00 cm® pacteopa NaOH.
YcTaHoBneHo, 4To Ha TutposaHue 25.00 cv® NaOH pacxoayetcs 24.00 cm® HCI.

3. Bbluncnutk TMTP pactBopa HCI, ecnu Ha TutpoBaHue 10.00 cm® ero pacxoayetcs 12.00 cv?®
pactBopa NaOH ¢ tutpom 0.004000 r/cm?,
BapuaHm Ne 6.

1. Paccuutante pH 0.1 M pacteopa KCN; KHCN ~6.2.10 " 10,

2. Paccuntatk pH pacteopa, nonyyeHHoro npu go6asnexHun 15.00 cm® 0.1 M pacteopa NaOH k 20.00
cm® 0.1 M pacteopa CH3COOH.

3. Kakom o6bem 0.0995 M pacteopa NaOH notpebyeTcst ansg HeUTpanuaauum NpUMecn MypaBbUHOM
KMcnoTbl B popmanmHe, Haeecka kotoporo pasHa 10.0000 r? Maccosasg gons kncnotbl — 0.04 %.

Bapuanm Ne 7.

1. Paccumtate pH B 0.01 M pactBope NaHCOs3,

-7 -11
K =45-10 ', K =4.8-10 .
1 H,CO, 2 H,CO,

2. Bbluncnutk pH pacteopa, nomny4eHHoro npu TUTPOBaHUN B MOMEHT, koraga k 20.00 cm® 0.2 M
pacTtBopa HCI no6aeneH 0.2 M pactesop NaOH o6bemom: a) 17.00 cm?; 6) 20.00 cm3.

3. Bblumcnutb maccosyto gonto NaCO3; B oOpasLe TeXHNYECKOM coabl, eCrv HaBecka obpasua paBHa
0.2005 r 1 Ha TUTPOBaHUE ee C MeTUNOBLIM OpaHXeBbiM u3pacxoaosaHo 20.00 cm® 0.1010 M
pacteopa HCI.

Bapuarm Ne 8.

1. Onpepenutb pH B pacteope HCI ¢ koHueHTpauuen 10 ~7 monb/am3.
2. Bbuucnutb pH pactsopa, NonyyYeHHoro npyu TUTPOBaHUKM B MOMEHT, korda k 20.00 cm® 0.1 M

pactBopa CH3;COOH npu6asnex 0.1 M pacteop NaOH B o6beme: a) 18.00 cm3; 6) 20.00 cm®; B)
21.00 cm3.

3. PaccuuTante nHamMkaTopHyo NorpewHocTb npu Tutposanum 0.2 M pacteopa HCI 0.2 M pacteopom
NaOH c nHomkatopom MeTUIoBbiM KpacHbIM (pT= 5).

Bapuarm Ne 9.



1.

Kakylo HaBecky aueTaTta kanus cnegyeTt pactBoputb B 500 cm® pacTteBopa, 4tobbl pH pacTteopa 6bin
paBeH 97?7

Onpegenutb cKadok TUTpoBaHUA npu HenTtpanumsaumm 0.05 M pactBopa CH3;COOH 0.1 M
pactBopoM NaOH n nogobpaTb nHaukaTtop.
(V (CH3COOH) = 20.00 cm®).

Haeecky Na,CO3z maccor 0.6800 r pacTBopunu B MepHoit konbe BMecTumocTbio 250 cm3; 25.00 cm®
aToro pacteopa oTtutpoBann 24.50 cm® pacteopa HCl B npucyTCTBUM METUINOBOIO OpaHXeBOro.
BbluMCrMTe MONSAPHYIO KOHUEHTpauuio akBuBaneHToB pactBopa Na.COs, ero TuTp, a Takke TUTP
pacteopa HCI.

BapuaHm Ne 10.

1.

3.

Ckonbko rpammoB pacteopa KOH nnotHocTeto 1.310 r/cm® cneoyeT B3ATb ANA aHanusa Ha
cogepxaHue B HeM KOH, 4Tto6bl Ha TUTPOBaHME MOSMYYEHHOrO U3 B3ATOMW HaBECKUM pacTBopa
pacxofoBarnock okono 15 cv®

[10.2 M consHon KncnoThl?

Paccumtate pH Havana (a) u koHua (6) ckayka, a Takke TOYKM IKBMBANEHTHOCTU (B) NPU TUTPOBaHUN
30.00 cm® 0.08 M pacteopa MypaBbuiHoit kucnoTel 0.05 M pacteopom NaOH ¢ y4eToMm n3MeHeHust
oobema (pKHCOOH = 375)

Bblumcnutb mHamkatopHyto owmnbky tutpoBaHua 0.08 M HCOOH 0.08 M pactsopom NaOH c
MeTunosbiM opaHxeBbiM (pT = 4; pKa = 3.75).

BapuaHm Ne 11.

1.

3.

K pactBopy (NH.).SO, 6bino gobasneHo 25.00 cm® pacteopa NaOH (Tnaon = 0.009021 r/cm3). 3atem
KnnsyeHmem M3 pacteopa Obin yaaneH NHs; Ha oTTuTpoBbiBaHMe ocTtaBlerocs u3dbitka NaOH
nowno 6.30 cm® pactBopa HCI, Tuc = 0.007860 r/cm®. Bblumcnntb copepxarue (NH).SOs B
pacTBope.

Paccuutante pH B pactBope, nonydyeHHom npu TutpoBaHum 0.03 M pacteopa NH.OH 0.02 M
pacteopoM HCI, korga cteneHb ottutpoBaHHocTy (f) coctaenseT: a) 0.90; 6) 0.99; B) 1.00.

Ckonbko rpammoB CH3;COONa gomkHo copepxatbea B 0.5 am® pactsopa, 4ToGbl nonyunts pH
9.127?

BapuaHm Ne 12.

1.

3.

Paccuutatb pH ans cmecu 1 am® 0.02 M pacTeopa xnopHoBaTUCTON Kucrotbl 1 1 am® 0.2 M
pacTBopa ee KanmneBow COomnu.

Mpo6y maccon 1.0100 r, cogepxalilyto a3oTHyH K1ucrnoTy, cMmewwanu ¢ 25.00 cm® 0.5020 M pacTsopa
NaOH. OcrasLuuiica nocrne peakumm n3bbitok NaOH ottutposbisanu 10.50 cm® 0.1010 M HCI.
Bbluncnnte maccosyto gonto HNOs B npobe.

MoxHo nn TouHo ottutposatk 0.01 M pactBop CH;COOH 0.01 M pactsopom NaOH ¢
HenTpanbHbIM KpacHbiM (pT = 7)? NoaTBepanTe pacyeToMm.

Bapuarm Ne 13.

1.

PaccuntaTte pH B pactBope NH4Cl ¢ koHueHTpaumen 0.01 M.

_ -5
KNH4OH =1.75-10 ~.

PaccuuTaiite ckayok TutpoBaHus 20.00 cm® CH3;COOH (C, = 0.01 M) 0.02 M pacteopom NaOH.

Onpepgenute nHamkaTopHyto ownbky npm TutposaHun 0.01 M pacteopa NaOH 0.01 M pactBopom
HCI ¢ dbeHondTanemHom (pT = 9).
BapuaHm Ne 14.

Paccuntainte pH B 0.1 M pacTteope Na,S0sz; K . =6.2.10 10,

HSO,



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

3. 0.01 M pactBop HCI tutpytoT 0.01 M pactBopom NaOH ¢ mHgmkatopom 6poMeHONOBbIM CUHUM
(pT = 3.8). Paccuntatb nHAMKaTOPHYIO OLLUMOKY.

Kputepumn oueHMBaHMA KOHTPONbHOM paboTbl Ne1:

OTnu4YHO. YcnewHoe nNpUMEHEHWEe TEOPEeTUYECKMX W MNPaKTUYEeCKMX 3HaHWMMA ONs PelleHns 3adaHui
KOHTpOnbHOM paboThl. PelleHne Bcex 3aAay BbINoOnHEHO 6e3 oLmMboK 1 HETOYHOCTEN.

Xopowo. BbinonHeHMe Bcex 3agaHui, NpPeQyCMOTPEHHbIX B KOHTpoOribHOW paboTte. [onyLieHbl
He3Ha4yMTenbHble OLUMOKN M HETOYHOCTM.

YpoBnetBopuTenbHo. PelleHne HenomnHoe, 6e3 060CHOBaHU 1 OO BACHEHNIA.
HeypoBnetBopuTtenbHO. HeT pelueHnin 3agayd KOHTponbHoW paboThl. [Mpn pelweHnn 3agad u oTBeTax
Ha BOMPOCLI KOHTPOMBbHOM PaboThl AoNYyLEHbI TPYOble, NPUHUMIMAanbHbIE OLNGBKN.

KonmponbHas paboma Ne 2 (konnokeuym)
lMposodumcs 8 sude uHOUBUOYaribHO20 cobecedo8aHUs C KaxObIM CcmyOeHmoMm

1.0npepenexve XpomaTorpadum Kak  rmbpmgHoro MeToga  aHanuaa, Knaccudumkaumm
XpomaTtorpaduyecknx MeToaoB.

2. Teopus TeopeTUYECKUX Tapenok B xpomaTorpadum.
3.KnHeTnyeckas Teopusa xpomatorpadum.

4.KayeCTBEHHbIN U KONMYECTBEHHBIV XpomMaTorpaddnyecknin aHanua.
5.["a30-agcopbunoHHas xpomaTtorpadus.

6.[a30-xugKkocTHaa xpomaTorpadums.

7 . KngkocTtHo-TBEpaodasHasa xpomaTtorpadusi.
8.2KnakoCTHO-XnaKkocTHasa xpomatorpadusi.
9.BbicokoadhhekTMBHaAA XNOKOCTHAS XxpoMaTorpadusi.
10.MoHo06MeHHasn xpomaTtorpadus.

11.NoHHas xpomaTorpadusi.

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

14.ToHKkocnonHas xpomaTorpadms.

15. XpomaTto-macc-CcrnekTpomMeTpus.

KoHTponbHasa paboTta Ne 3 (konnokBuym)
lposodumcs e sude uHAUBUAyaribHo20 cobecedosaHusi ¢ KaxdbiM cmydeHmMom

1.Knaccudmkauma metogoB cnektpockonuu. CnekTpbl MCAyCKaHWs, MOrMOLWEHUS W pacCesHUs.
CTpyKTypa aTOMHbIX 1 MONEKYNSAPHbLIX CMEKTPOB.

2.ATOMHO-3MUCCUOHHAsA  crekTpockonus. ATommsaTopbl. MeTponorndyeckme Xapaktepuctuku U
aHanuTnyeckne BO3MOXXHOCTU aTOMHO-3MUCCMOHHOIO MeTo4a aHanm3a.

3.MeTopg boTomMETPUN NNAMEHWN.

4.ATomHO-abcopbumoHHast cnekTpockonus. ATomusaTopbl. MeTponornyeckne xapakTepucTuku U
aHannTM4eckme BO3MOXHOCTU aTOMHO-abcopbUMoHHOro MeTtoaa.

5.3aKoH CBETOMNOINOLWEHNS B MOMNEKYNSIPHON abCcopOUMOHHOM CNEKTPOCKONUU. [PUYNHBI OTKNOHEHNS OT
OCHOBHOrO 3aKOHa CBETOMOrTIOLLEHMS.

6.A6copbumoHHasn cnekTpockonus B YO n Bugmmon obnactax cnekrtpa. OcHoBbl MeToga. AnnapaTypa
ana cnektpodgoTomMeTpun n potoMeTpun. MeTponornyeckne xapakTepucTmkm MeToaos.
7.HbpakpacHaa cnekTpockonus. NpuHUMn 1 OCHOBBI MeToAda. TexXHMKa 1 NpakTu4eckoe NpMMeHeHue.
8.CnekTpockonusa KOMOMHALMOHHOIO paccesHNs (PamaHOBCKas CNEKTPOCKOMNMUS).

9./ltommHecueHTHas cnektpockonuda. OCHOBbI MeToaa.

10.MoHATMe 0 Macc-cnekTpoMeTpun. Bo3amoxXHOCTM MeToaa.

Kputepuun oueHuBaHMA KOHTPOSbHbIX paboT 2 u 3 (KONOKBUYMOB):

- 3auTteHo. BbicTaBnsieTcs CTyOeHTy, eClnin OH 3HaeT TeopeTun4veckme OCHOBbl MeToaa, npencrtaBun



NOSHbIN aprMeHTI/IpOBaHHbIVI OTBET Ha BOIpPOC KOHTpOJ'IbHOIZ pa6OTbI, oTBETUIT Ha OONOJIHUTESIbHbIE
BOMPOCHI.

- He 3auyTteHo. BLiCcTaBnsieTcs CTyAeHTy, eClin OH He CMOIr OTBeTUTb Ha HpeﬂﬂO)i(eHHbIVI BOMpocC
KOHTpOJ'IbHOI;l pa6OTbI N 3aTpyaoHAETCA OTBETUTb Ha OOMNOJTHUTENbHbIE BOMNPOCHI NpenogaBaTtens.

KypcoBas pa6orTa:

Kypcoeasi paboma ripogodumcs 8 wecmom cemecmpe. Kaxdbili cmydeHm rioriydaem uHOueudyarsibHoe
3adaHue (Temy u nnaH 6bINOAHEHUS Kypcogol pabomsbl, CrUCOK Jiumepamypsl), mpebyrowee
MPUMEHEHUs1 ToJTy4eHHbIX 3HaHul, yMeHUU U HaebIKo8 8 Kypce «AHanumuyeckas Xumusiy. 3auwuma
Kypcosbix pabom rnipoxodum ¢ ripe3eHmauyuel pe3yrnbmamos Kaxobim cmydeHmom. OueHKka 3asucum
HEe mMONIbKO Om 3KCrepuMeHmasibHO MOJlyYeHHbIX pe3y/nbmamos, HO U Om YpoeHs eradeHusi
MamepuasioM, Om O0meemo8 Ha 80rpochbl npernodasamersis, Om Kadecmea OQOpMiAeHUs U
npedcmaeneHuss pabomel. Kypcosass paboma OormxHa O6bimb oghopMmiieHa 6 coomeemcmeuu ¢
mpebosaHusimu OCT, ¢ ucrionb3o8aHuem 0603HavYeHUl U mepMuHo8 coaniacHo rpasunam I[UPAC.

Tembl KypcoBbIX paboT (npumepsbl):
1. CnekTpohoTOMETPUYECKOE OnpeaeneHne ankunapomMmaTniyeckon aMmMHOKUCIIOTEI B BOAHOM pacTBope.
2. NoTeHunomeTpryeckoe onpeneneHme KOHCTaHT OCHOBHOCTU aHMOHOOOMEHHOrO MaTepuana.
3. OnpegeneHue 0600LLEHHbIX NOKa3aTenen cogepXaHnsa opraHMYeckmx BeLWEeCTB B NPUPOSHON Boae.
4. doTomMeTpUYECKOE onpedeneHne rmuumHa B Buge MegHoro kKoMmnnekca.
5. OnpegeneHne obliero conecogepXaHuss U codepXaHus rnaBHbIX MOHOB B BoAde BopoHexckoro
BOAOXpaHMNMLa
6. AHanu3 M3MeHeHWs CTPYKTYpbl aHMOHOOBMeHHMKa npwu copbuuun dopmansaernga metogom MK-
CMEeKTPOCKONUN.
7. PasgeneHve TMpo3nHa 1 MMHepanbHOW Conv MeToA0M afeKkTpoananunsa.
8. OnpepgeneHune WeEeNOYHOCTU M XXECTKOCTU BOAONPOBOLAHOM BOAbI B pa3HbIX panoHax r. BopoHexa
9. OueHka cogepXaHusa MOHOB TSXenblX MeTannoB B Boge BopoHexckoro BogoxpaHunuiia.
10. YcTaHoBReHWe cofepxaHns HUTpaT-MOHOB B NNOLOOBOLLHOW NPOAYKLMKN C UCMONb30BaHNEM MeToaa
NOHOMETPUMN.
11. AHanus3 MruHepanbHOro coctaBa MOJSIOYHOM CbIBOPOTKM.
12.Pa3geneHne apoMatnyeckorn aMUHOKMUCIOTBI U HATPaTa HaTpusa MeToAOM Ananusa.

Kputepuu oueHnBaHNA KypcoBomn paboTbl:

OTNMYHO. YcnewHoe NpuMeHeHne TEOPETUYECKUX U NPaKTUYECKUX 3HAHWI ONS BbINOMHEHNSI KYpCOBOM
paboTtbl. KypcoBasi BbIMOMIHEHA MOMHOCTBIO B COOTBETCTBMM C MOCTABMEHHbIM  3aJaHUEM.
OkcnepvMeHTanbHble  pes3ynbTaTbl  CTaTUCTUYECKM 0OpaboTaHbl WM npoaHanuavpoBaHbl. [lpu
BbINOMTHEHNM MUCCNeAoBaHUSA cobnioganvcb npaBumna TEXHUKM 3KCMEPUMEHTA N TEXHMKM Be3onacHoCTH
aHanuTnyecknx paboT. PaboTta npaBnnbHO 0dopMIieHa 1 3alUmLLEHA.

Xopouwo. BeinonHeH Becb 06beM kypcoBon paboTbl, MpeayCcMOTPEHHbIM npenogaBaTenemM. [JonyLieHbl
He3HaunTenbHble OWMOKM W HETOYHOCTU B IKCNEepUMEHTE. OKCnepuMeHTarnbHble pe3ynbTaThbl
cTtatuctudeckn obpaboTaHbl M NpoaHanuanpoBaHbl. [Mpy BbINONHEHWM MccneaoBaHusa cobnioganuch
npaBua TeXHUKN IKCNEePUMEHTa N TeXHMKM Be30nacHOCTU aHanuTuyecknx pabot. Pabota npaBunbHO
obopMrieHa 1 3aLlmiLeHa.

YooBneTtBopuTtenbHo. KypcoBas paboTa BbIMOMHEHA M 3alUMLLIEHA, HO pe3yrnbTaTbl NpeacTaBneHbl 6e3
oboCcHOBaHWUA 1 0ObACHEHUN. ECTb npeTeH3un no odopmieHnto. Obyvarlmecs He OTBe4YalT Ha
BOMPOCHI NpenofaBaTensa U He MOryT MPUMEHUTb MOMYYEHHbIE 3HAHUS MO KypcCy ANst MHTepnpeTauun
NOMYYEHHbIX AAHHbIX.

HeypnoBnetBopuTtenbHo. KypcoBasi paboTa He caenaHa unu caenaHa Ha HU3KOM TeopeTUYeckoM U
3KCrNepuMeHTanbHOM ypoBHe. MNpu 3almTe gonyLeHbl rpyoble, NpUHUMNManbHble ownbKu.

PedepaT

Pedepat «MaTtemaTtnyeckas obpaboTka pe3ynbTaTOB XMMWYECKOrO aHanv3ay», KOTOpbIA BKMOYaeT
BbINOSIHEHNE WHAMBUAYANbHOrO 3aJaHus ONA Kaxaoro CTydeHTa — MOofHyto o6paboTKy pesynbTaToB



BbINOSIHEHHOWN NabopaTopHol paboTkl Ha TeMy «[TPOTONUTOMETPUSI» C ONMUCAHUEM OCHOBHbLIX MOHATUI U
XapaKTepUCTMK BOCMPOM3BOAMMOCTY aHanun3a.

KpuTtepuu oueHmBaHus pedepara:

3auTteHo. BricTaBnsertcs CTyOAEeHTy, eclin B pecbepaTe KpaTKO OTpaXeHbl OCHOBbI MaTemaTnyeckom
06p660TKI/I pe3ynbTatoB Manomn BbI60pKI/I M npoBeaeHa Ctatuctn4eckasa 06pa60TKa pe3ynbTaTtoB oAdHoun
n3 na6opaTopr|x pa60T, BbIMOJTHEHHbLIX CTYAEHTOM.

He 3auteHo. BbicTaBnsieTcs CTYAEHTYy, ecln peq)epaT He COaH unn B cCAaHHOM pe(bepaTe OTCYTCTBYET
onncaHne OCHOB CTaTUCTUKKU MarlbIX BbI60pOK n/vinn 06pa60T|<a COOCTBEHHbIX pe3ynbTaTos,
nony4yeHHbIX Ha OAHOM U3 na6opaToprlx 3aHATUA NO aHanNUTUYECKOW XUMUU MO pasgeny 4
«TI/ITpI/IMeTpI/I‘-IeCKI/IG MeTodbl aHann3a».

20.2 NMpomexyTo4Haa aTrectauma

ﬂpomemyTquaﬂ artTectauma no gucumnimHe ocyulecTBndaeTcqa ¢ NnoOMOLLbHO creayrwnx
OLUEHO4YHbIX CPEeOCTB.
lucbmeHHble omeembl U pesyribmamael cobecedosaHusi o gorpocam
9K3aMeHaUUOHHbIX bunemos u rno goripocam K 3ademy
(HaumeHoeaHue OUEeHO4YHOecOo cpeacmea npome)KymquoU ammecmauuu)

MNepeyeHb 8onpocoe k ak3ameHaMm u 3ayemy, nopsidok ghpopmupoeaHuss KUM

MepeyeHb BONPOCOB K 3K3aMeHaM:

Bonpochl K ak3ameHy Ne1 no aucumnnuHe

1.MpegmeTt aHanuTMyeckon xumumn. Knaccudukaumsa aHanuTudecknx metogoB. TpeboBaHus K
MeTogam.

2.3HayeHve u obnactn NPUMEHEHUS XMMUYecKoro aHanusa. Buabl aHanunsa. KayecTBeHHbI U
KONMYeCTBEHHbIN aHanms.

3.Ctagmm aHanutmndyeckoro npouecca. Otéop npobul. NogrotoBka npobbl Angd aHanuaa.

4. AHannTtudeckun curHan. Mamepenue. pagyuposka. [MOHATUA 4YyBCTBUTENBHOCTM W npeaena
obHapyxeHus.

5.To4yHOCTb M3mepeHusi. Cuctematnyeckne mn cnyvamHole owmnbkn. MatemaTuueckass obpaboTka
pes3ynbTaToB aHanu3a.

5.TeopeTuyeckne OCHOBbI MeToga rpaBumeTpun. PaBHoBecwe B cucTemMe 0OCafoK-pacTBop.
TepmoguHammnyeckas, KOHUEHTPaUMOHHas U yCroBHasi KOHCTaHTa Npou3BedeHUs pacTBOPUMOCTH.
Ycnosus o6pa3oBaHus U pacTBOPEHUS ocajka.

6.PactBopuMoCTb. PakTopbl, BAMSIOLME HA PAaCTBOPMMOCTb MariopacTBOPMMOro aMeKTponuTa.
7.CyLWHOCTb rpaBUMETPUYECKOrO MeToda aHanusa. MeTton ocaxaeHus n meTtoq OTroHku. PacyeThbl
B rpaBMmMmeTpun. [paBUMETPUYECKUA dhaKTop.

8.TpeboeaHus k ocagutento. Ocaxgaemas n rpaBumeTpudeckasa popmbl. TpeboBaHUS K HAM.
9.AMOpMHBIE U KpUCTaNU4eckne OCafku, YCNoBuUs UX MonyyeHus. Pasmep 4actuy OCaaKos,
BNUsiHWE pasnunyHbIxX paktopoB. OTHOCUTENBHOE NepechkileHne. [oOMoreHHoe ocaxaeHue.
10.3arpsisHeHune ocagkoB. CoocaxaeHne, ero pasnnyHble MeXaHN3MbI.

11.MpumeHeHne rpaBMMeTpUYecKoro metogda. [paBMmeTpuyeckoe onpegeneHve Gapusa v Boabl B
Kpuctannoruapare xnopuga 6apums.

12.CywHocTb TuTpUMeTpumn. Knaccudmkaumsa TMTpuMeTpnuieckux MeTogoB.

13.MeTog nuneTMpoBaHWs M MeTo4 OTAeNbHblX HaBecok. [lpamoe, obpaTHoe W KOCBEHHOE
TUTPOBaHMeE.

14.TeopeTnyeckme OCHOBbI KMCITOTHO-OCHOBHOIO TUTPOBaHus. [NpoTonutnyeckass Teopust KUCHOT U
ocHoBaHui. Cuna KMCNOT WM OCHOBaHuW. KOHCTaHTbl Auccounauum cnabbix 3neKTponuTOoB.
15.Knaccudukauumn pacteoputerned. AMOUNPOTHbIE PacTBOPUTENN, KOHCTaHTa aBTOMNpOTOoNu3a.
NoHHoe npounsseaeHue Boabl. [MokasaTenb KMCNOTHOCTM cpeabl.

16.PacuéTt pH B pactBopax CusbHbIX U CriabbiX KACNOT U OCHOBAHWW, MMOPOSNU3YIOLLNXCA COnen,
amMdonnToB.

17.BydepHble pactBopbl. BydepHas emkocTb. pH 6ydepHbIx pacTBOpOB.

18.KpvBble TUTPOBaHUSA CUSbHBIX KNCIOT U OCHOBaHWUNA.



19.KMCnoTHO-OCHOBHbIE MHAMKATOPbLI, TEOPUN NHONKATOPOB.

20.KpuBble TUTpoBaHus cnabblX KUCIOT 1 OCHOBAHUNA.

21.Bbibop nHaukaTopa. MIHankaTopHbIE OLINMGKN.

22.TuTpoBaHne cMecen NPOTONUTOB (Ha Npumepe onpeferneHve coabl U LWenovm npu cOBMeCTHOM
npucyTcTeun). NpUMeHeHne KUCNOTHO-OCHOBHOIO TUTPOBaHUS.

23.KomnnekcoobpasoBaHue. MNpumeHeHne KOMMJIEKCOB B aHannTuyeckom XUMUN.
KomnnekcnmeTtpus.

24.CywHOCTb MeToda KOMMMEKCOHOMETPUU. KOMMMNEKCOHbI. ITUNeHAnaMUHTETpayKCyCHas KucnoTa
(3OTY). YpaBHeHne matepuanbHoro 6anaHca. PacyeT monsipHon gonu ogHow u3 copm SATY.
25.TpunoH b, koMmnnekcbl NOHOB MeTansoB ¢ TpurnoHom b. KomnnekcoHomeTpuyeckoe TUTpPOBaHUE.
MepBuYHbIE cTaHAapTbl. MeTannonHankaTopsl.

26.KpuBble TUTpOBaHMA B KOMMIEKCOHOMETPUN. MHOMKATOPHbIE OWMOKM B KOMMSIEKCOHOMETPUN.
27.NpyMeHeHne KOMNEKCOHOMETPUYECKOTO TUTPOBAHUA. OnpegeneHne >XecTKkocTM BOAbI.
Mpsimoe, obpaTHOe, BbITECHUTENBHOE U KOCBEHHOE TUTPOBAHME.

28.0npegeneHne cMecu MOHOB METAanNsOB NPU COBMECTHOM MPUCYTCTBUN.
29.0KkncnuTEenbHO-BOCCTAaHOBUTENBHOE paBHoBeCUE. YpaBHeHe HepHcTa.

30.KoHcTaHTa  paBHOBecus. HanpaBneHue  OKUCNMTENbHO-BOCCTAHOBUTENBHON  peakuuu.
31.0KMCnNUTENbHO-BOCCTAHOBUTENBHOE  TUTPOBAHME. KpvBble TUTpPOBaHWA B OKCPEeAMETPUM.
Cnocobbl 06HapyXeHUs1 KOHEYHON TOYKM TUTPOBAHUA.

32.MNepmaHraHaTtomeTpus.

33.NogomeTpusa. KoceBeHHoe nogomeTpuyeckoe onpeneneHme MoOHOB MeAn B pacTBOpeE.

34 MeToabl OKMUCNUTENbHO-BOCCTAHOBUTENBHOMO TUTPOBaAHUA MO  TuUNy TuUTpaHTa (KpaTkas
XapakTepucTuka).

35.MNoHaTne 06 ocaguTensHOM TUTpoBaHWUW. [puMeHeHWe ocaguTenbHoro TUTpoBaHus. Kpusas
TUTPOBaHMS.

36.ApreHtomeTpud. OCHOBHbLIE CNocoObl (hmMkcauMn KOHEYHOW TOYKM OCaAAMTESNIbHOro TUTPOBAHUSA
(meTog Mopa, metog ®PasHca, metog Ponbrapga). MepkypomeTpusi.

37.Tepmunyeckue metoabl aHanmsa. ObLwasa xapakrepucTnka rpynnbl METOA0B.

38.MeToabl pasgeneHns U KOHUEHTPUPOBAHUS B aHanuMtuyeckon xmmmnn. Knaccugpukaums metogos
pasgenexHus.

39.MeToabl, OCHOBaHHble Ha obpasoBaHuM HoBoln pasbl. OcaxgeHue. OTroHka. OucTnnnsums.
40.MeToabl, OCHOBaHHbIE Ha pacnpefeneHun KOMMOHEHTOB MeXAy ABYMSA asamu. IKCTpakuus.
Copbumsi. MoHHbIN 0bMmeH.

41.MeToAbl, OCHOBaHHbIE Ha WMHOYLMPOBAHHOM MexdasHOM nepeHoce M3 ogHou ¢asbl B ApPYyryto
Yyepes pasgensioLyto nx TpeTblo. [nanus. Onektpoguanua. bapomembpaHHble MeToAbI.

42.MeToapbl BHyTpudasHoro pasgeneHus. 3Anektpodopes. Macc-cenapauus. lNoHaTne o FFF-
mMeToax.

Bonpochl Kk ak3ameHy Ne 2 no aucumnnuHe

1. BBegeHune B xpomartorpaduyekme meTtogbl aHanusa. OnpegeneHue xpomatorpadum. MNMoHsTus
NOABWMXXHOW M HEMOOBUXHON (pasbl.

2. Knaccudukauma xpomartorpaduyeckux MeToooB MO MpuUMeHsieMbiM  dhasam, MO  TeXHUKe
BbINOSIHEHNS M MexaHu3My XpomaTtorpadmyeckoro npouecca. Cnocobbl xpomaTtorpadupoBaHus:
OpOHTaSbHBIN, BITECHUTESbHBIN, STHOEHTHBIN.

3. AHanuTtuyeckmii curHan B xpomartorpadgumn. OCHOBHblE NapameTpbl XpoMaTorpadnuyeckoro nuka.
KoachdbmumeHT yaoepxmBaHus M KO3PUUMEHT eMKoCTU. CenektTmBHOCTL U 3 PEKTUBHOCTD
XpomaTtorpadmyeckoro pasgeneHus.

4. TeopeTudeckne OCHOBbI XpomaTorpadpuyeckoro aHanmsa. WM3oTepmbl agcopbummn. [lMoHsTME
TEOPETMYECKON TapenkM W BbICOThbl, 3KBMBANEHTHOMW TeopeTuMdyeckon Tapenke. YpaBHeHue BaH
[eemTepa n ontTumMmsaumns xpomatorpaguyeckoro npouecca.

5. MasoBasa xpomatorpadusi, 6rioKk-cxema yCTaHOBKW, BbIDOp rasa-HocuTensi, copbeHTa, geTekropa.
HacapouHble 1 KanunnsipHble KONoHKW. KayecTBeHHbIM aHanu3 B ra3oBon xpomaTorpadun. Bpemsa
yoepxmBaHus, nHaekcol Kosaya. KonmyecTBeHHbI aHanuna.

6. >KugkoctHaa xpomaTorpadwmsa. PactBoputenu ana >KuMOKOCTHOWM XxpomaTorpadum. Beibop
copbeHTa. Mogudmkaumnsa noBepxHoCcTn copbeHTa. HopmanbHo-asoBas 1 obpalleHHo-ga3oBas —
BUOblI  BbICOKOSMMEKTUBHON  KMOKOCTHOM  XpomaTtorpadpuu. [eTekTopbl B >KUOKOCTHOW
XpomaTtorpadun.

7. NoHoobmeHHukn. MloHoobMeHHas xpomaTtorpadus. MoHHaa xpomaTorpadma. Cop6eHTbl ans



WOHHON XpomaTorpadun. [ByXKONOHOYHBIN U OOHOKONOHOYHLIN BapuaHTbl MOHHOW XpomaTorpadun.
[eTekTopbl B MOHHOW XpoMaTtorpadum.

8. Okcknto3noHHaa xpomatorpadms. CywHoctb Metoga. OCOBEHHOCTU MexaHu3ma pasfeneHust.
MpumeHeHue.

9. MoHATne o nuraHgooBbMeHHOW XpomaTorpadun.

10. lMnanapHass xpomatorpacmsa. Bugbl  GymaxHom  xpomartorpacmm.  TOHKOCMOWHas
Xpomatorpagus.

11. Bbibop onTumansHoOro metoaa xpomaTorpacdpunyeckoro aHanmaa.

12. BBegeHve B crekTpanbHbli aHanms. Llkana anekTpoMarHWTHbIX BOMH. Knaccudumkaums
CneKTparnbHbIX METOAOB aHanu3a no AnvHam BOMH  (Y4acToTam, SHeprusiM), MexaHusmy
B3aMMOAENCTBUSA  OMEKTPOMarHUTHOrO nona ¢ BewecTtBOM. ATOMHad W MonekynspHas
CMEeKTPoCKoNus.

13. 3MUCCUOHHLIN CheKTpanbHbIn  aHanuad. ATomumsatopbl. Cnocobbl MOHOXpOMaTU3aLMM U
permctpaumm cnekTpoB. KayecTBEHHbIN 1 KONUYECTBEHHbIN aTOMHO-3MUCCUOHHBIA aHanms.

14. ®otomeTpua nnameHn. Cxema npubopa. CTpykTypa nnameHu. [lpoueccbl B MamMeHu.
MpumeHeHne meToaa.

15. AToMHO-abcopObLuMOHHBIN aHanna. Cxema npubopa. Jlamnbl ¢ nonbiM kKaTogoM. [nameHHbIn u
ANEKTPOTEPMUYECKUI BapnaHT aTOMHO-abcopbLmMoHHOro aHanmsa.

16. OCHOBHOW 3aKOH CBETOMOIOWEHUS B MIMHENHON U 3KCNOHeHUMansHon dopme. OTKIOHEHUS OT
NIMHENHOCTU NPU CBETOMNOMNOLWEHNN. 3aKOH agaNTUBHOCTM CBETOMOITOLLEHNS.

17. ®otomeTpnyecknin aHanmid. Cxema ¢potomeTpa. Bbibop cBeTodunbTpoB. YyBCTBMTENBHOCTD
doTOMeTpMYECKOro onpegeneHnsi. KauecTBeHHbIN N KONNMYECTBEHHBLIN (DOTOMETPUYECKUA aHaNn3.
18. Ponb MoHOXxpomaTuyHOCTM B abcopumoHHOW cnekTpockonuu. CnekTpodoToMEeTPUYECKUin
aHanua. Cxema cnektpodotomeTpa. AHanM3 MHOFOKOMMOHEHTHbIX cuctem. OnpegeneHve
MONSAPHbIX KO3 PULMEHTOB CBETOMOIMOLLEHMS.

19. XpoMOOpHbIe 1 ayKCOXPOMHbIe rpynmbl. [MoHATHE 0 6aTOXPOMHOM M TMNCOXPOMHOM CABUre.
20. KonebatenbHas cnekTtpockonusi. WMHdpakpacHass CNeKkTpockonMst W CAEKTpOoCcKonus
KomOuHaumoHHoro paccesHus. aeHTndurkaums Belwects METOAOM MHPPpaKpPaACHON CNEKTPOCKOMNNN.
21. JTloMUHECUEHTHbIN aHanus.

22. oHATNE 0 MaCC-CNEKTPOCKOMMM U XPOMaTO-MaCC-CNEKTPOCKOMMUM.

23.BBegeHne B anekTpoxummyeckme MeTtodbl aHanusa. Knaccudwmkaumsa anekTpoXMMUYeCKUX
MeToO0B.

24. TloTeHunomeTpudecknn aHanuna. WHOuKaTopHble SNEeKTPoAbl W 3NEeKTPOAbl CpaBHEHUS.
NoHocenekTBHble anekTpoabl. CTeKNAHHbIN anekTpod W ero Teopus. [lpsmas MOHOMeETpUS.
MoTeHunomeTpryeckoe TMTPOBaHUE.

25. BonbTamnepomeTpus. PTYTHbLIN KanawoLmin anekTpos U nongaporpaduyeckmin aHanus. Teepable
anektpogbl. [loTeHuman nOMyBOMHbI W Ka4YeCTBEHHbIM BOfbTAMNEPOMETPUYECKUN  aHamnus.
MpeaenbHbIn AMdy3MoHHbIA TOK. KOnM4yeCTBEHHbIN BOfbTaMNepPOMETPUYECKUIA aHanmns.

26. lNoHATne 06 NHBEPCUOHHOW BONbTaMMNePOMETPUMN.

27. AMnepomeTpunyeckoe TUTPOBaHME.

28. OnekTporpaBumeTpus.

29. Mpsimas KynoHOMETPUS 1 KyJIOHOMETPUYECKOE TUTPOBAHKE.

30.3neKkTponpoBOAHOCTL PacTBOPOB. [psiMas KOHOYKTOMETPUSI.

31.KoHayKkTOoMeTpuieckoe TUTPOBaHUE.

32. OcobeHHOCTHN BbICOKOHACTOTHOTO KOHOYKTOMETPUYECKOTO TUTPOBAHNS.

Bonpochl K 3a4yetam

MNMepeyeHb BonpocoB k 3a4yeTy (5 cemecTp)

1. MNMpaBuna TexHnkn 6e3onacHoCcTn Ans paboTbl B aHANMTMYECKON NTabopaTopuu.

2. NpaeBuna paboTbl C XMMUYECKOW NOCyaon. ToYHasa 1 HeETOYHas MepHas nocyaa.

3. TexHvKa B3BelUMBAHUA Ha TEXHUYECKUX U aHaNUTUYEeCKUX Becax. YCTPOMCTBO aHanmMTU4eCKuX
BECOB. TOYHOCTb B3BELUMBAHNSA

4. OcHOBHble CNOCOObI BbIPAXXEHNSA KOHLEHTPaUUM B aHANUTUYECKON XUMUW.

5. MNoHATne akBMBaneHTa n haktopa 3KBUBANEHTHOCTU. 3aKOH 3KBUBANEHTOB.

6. MpaBuna NpurotToBneHMs pacTBOPOB AN XMMUKO-aHaNMTUYEeCKux paboT.

7. MNMepBUYHbIE N BTOPUYHbBIE CTaHAAPThLl B aHaNMTUYECKON XUMUN.

8. OcHOBHbIE Onepaumm rpaBMMETPUYECKOro aHanm3a B Metoae oCaxaeHus.



9. MNpaBuna BbICYLUMBAHNA 1 NMpOKaNMBaHUSA OCaLKOB.

10. MeToa NpssMON 1 KOCBEHHOW OTFOHKW B rpaBUMeTpuun.

11. AHanuTnyeckve pacdeTbl B rpaBUMeTpuMyeckoM aHanuse. Mcnonb3oBaHve B pacyeTax
rpaBUMeETPUYECKOro paktopa.

12. TutpumeTpua. Knaccudmkauma MeToqoB Ha OCHOBE peakLmu, nexallen B OCHOBE onpeaereHus
LeneBoro KOMMOHeHTa.

13. MprHLUMN SencTBUA MHANKATOPOB B pasnUYHbIX MeTogax TUTPUMETPUN.

14. TutpoBaHue. [Npnembl TUTPOBaHUS: NPAMOE, 06paTHOE M KOCBEHHOE.

15. Cnoco6 nuneTnpoBaHnst U cnocob oTAENbHbLIX HABECOK NpY TUTPOBaHUN.

16. MaTtemaTnyeckas obpaboTka pe3ynbTaToB TUTPUMETPUYECKOrO aHanmaa.

17. TexHunka aKCTPaKUMOHHBIX MeTo40B. OCHOBHbIE NOHATUS B METOAE AKCTPaKLUU.

18. PacyeT KONMMYECTBEHHbLIX XapaKTEPUCTUK MPOLIECCOB pas3feneHus, KOHUEHTPUPOBaHUA W
n3BnevyeHns.

MepeyeHb BONpocoOB K 3a4eTy (6 cemecTp):

1. MpaBuna TexHukn 6esonacHocTn anga paboTbl B XxpomaTorpaduyeckon nabopatopun.

2. [a3oBbIn xpomaTtorpady, 6nok-cxema npudopa.

3. Beibop rasa-HocuTens, HENOABWXHOM dhasbl, AeTeKkTopa.

4. Tunbl KONOHOK B ra3oBOM XpoMaTorpaduu.

5. KayecTBeHHbIM aHanu3 B rasaoBon xpomaTorpaduun. Bpemsa yoepxmnsanus, niaekcsl Kosava.

6. KonuyecTtBeHHbI aHanmn3 B rasoBoM xpomaTorpadumn. PacueTbl cogepxaHusi onpenensemoro
KOMMOHEHTA.

7. XngkocTHbIn xpomaTorpady. briok-cxema npubopa.

8. HopmanbHo-dhasoBasi 1 obpalLeHHo-thasoBas xpomaTtorpadms. AHanmMampyemble BELLECTBA.

9. [leTekTOpbl B XXNOKOCTHOW XpomaTorpadun.

10. MoHoobmeHHuKKN. Knaccrudukaumsa no pyHKUMOHanNbHbIM rpynnam. Micnonb3oBaHue ns pasgeneHns
NOHOB MEeTansos.

11. Ka4yecTBEHHbIV 1 KOMMYECTBEHHbIN aHann3 B GymakHon xpomaTtorpadum.

12. OcHoBbl BbibOpa MeToAda XpomaTtorpadn4eckoro aHanmsa.

13. MNMpaBuna TexHukn 6e3onacHOCTM B cnekTpanbHon nabopaTtopuu.

14. dotomeTpus nnameHn. bnok-cxema NnameHHOro aHanusaTopa XuaKoCTy.

15. Ctpyktypa nnameHu. lNpouecchl B nnameHu. NpumeHeHne metoga hoTOMETPUM NITAMEHN.

16. KonwuyecTBeHHbIW aHanu3 meTogoM doTomMeTpun. OCHOBHOM 3aKOH  CBETOMOINOLEHUS.
UyBCcTBUTENBHOCTL  OTOMETpMYEeckoro aHanmsa. OnpegeneHne  MOMSIPHOrO  KoddduumneHTa
CBeTONOrnoLeHns. brnok-cxema oOTO3NEKTPOKONOPMMETPA.

17. MeToa cnektpodoTomeTpumn. MNMpmnHUMN onpeaeneHns NOHOB NP COBMECTHOM MPUCYTCTBUMN.

18. bnok-cxema cnektpodoTomeTpa.

19. MNMpaBuna TexHNkM 6e3onacHOCTN Anst paboThbl B 3NIEKTPOXMMUNYECKON NabopaTopumn.

20. Tvinbl NOHOCENEKTUBHbLIX 3NIEKTPOA0B.

21. HutpaTt-cenekTuBHbIn anekTpod. KoadhduumeHT cenekTMBHOCTM aneKkTpoaa.

21. MNMoTeHuynomeTpryeckoe TuTpoBaHue. Cnocobbl onpeaeneHnsa TOYKM IKBUBANEHTHOCTH.

22. NpuHUun paboTbl MOHOMEpPA.

23. KynoHomMmeTpunyeckoe TUTPOBaHMNE. DNEKTPOXUMMYECKAs reHepauns TuTpaHTa.

,D,J'IFI OUueHMBaHNA pe3ynbTaToB OGy‘-IGHVIﬂ Ha J3K3aMeHe WCNnoJib3yeTcd LwWkKana: «OTIIUYHO»,
«XOpoLo», «kyaoBneTBOpPUTENbHO», «HEY4OBNETBOPUTETTBHO».

CooTHOWweHWe nokasaTenen, KpuTepueB W LIKaslbl OLEHUBAHUA pe3yNnbTaToOB OOyYeHUs Ha
3K3aMeHax.

YpoBeHb
Kputepumn oueHnBaHnsa KoMneTeHLmin cdopmumpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun




Obyyarowuticsi 8 nonHou mepe eriadeem MOHAMUUHbLIM annapamom u
meopemuyecKUMU OCHO8aMU aHannumuyeckol Xumuu, crnocobeH
unIocmpuposams  omeem  ripumepamu, — ¢hakmamu, — GaHHbIMU
Hay4HbIX uccriedogaHull, NPUMEHsIMb meopemuyeckue 3HaHusi Ons
peweHusi npakmu4yeckux 3alfay 8 obnacmu  CO8PEMEHHO20
XUMUYECK020 aHau3a 8 coomeemcmauu ¢ KOMIemMeHUUsIMU.

[NosbiweHHbIU
ypO8EHb

OminuyHo

Omeem Ha KOHMPO/IbLHO-U3MEPUMesbHbIU Mamepuas He 518/1s1emcs
MosiHbIM, HO oObyyarowulicss 0Oaem rnpasusibHble 0meembl Ha
donosiHUMernbHble eonpockl. Obyqarowudcss enadeem MOHAMUUHBIM
annapamom OaHHOU obriacmu Hayku (meopemu4yecKUMu OCHo8amu
oucyunsuHbl), crnocobeH unIcmpuposams omeem rpuMmepamu, HO
dornyckaem HeKomopble He3Ha4YumesbHble oWUbKU rnpu omeeme, 4mo
2080puUM 0 HedoCMamaoYHO 10JTHOM 0C80EHUU KOMIemeHyud.

baszosenll
yPOBEHb

Xopowo

Omeem Ha KOHMPO/ILHO-U3MEPUMesbHbIU Mamepuas He 5185siemcs
nonHbiM, U obydyarowjulics daem  HernonHble omeembl Ha
OornonHUmMerbHbIe 80rpockl. [JeMoHcmpupyem 4YacmuyHoe 3HaHue
npedmema, Aoryckaem CyuecmeeHHble OWUbKU rnpu omeeme, 4Ymo
ceudemernbcmayem o Hedocmamo4YyHOM er1adeHuUU KOMIemeHyusmu.

lNopozosnlli
ypOB8eHb

Ydoenemeopu-
mesibHO

Omeem  Ha  KOHMPOIbHO-U3MEPUMESNbHbLIU  Mamepuan  He
coomeemcmeayem OCHOBHbIM  mpebosaHusiM, obyyarowutics
OeMoHCmpupyem moribKO OMpbIBOYHbIE, (hpacMeHmapHble 3HaHUs,
Oonyckaem epybble owubku. OceoeHue rnpedmema 8 paMkax
KomremeHUul He rnoka3aHo.

Heydosnemeopu-
mesibHO

ﬂﬂﬂ oLueHnBaHNA pe3yrnbTaTtoB o6yquv|;| Ha 3a4eTax UCnosib3yeTcd — 3a4TeHO, He 3a4TeHO

CooTHOWweHMe NnoKasaTernen n KpuTepmeB OLLEHUBaHUA pe3yfibTaTOB 0Oy4YeHUA Ha 3a4eTe.

omeem  Ha  KOHMPOSIbHO-U3MepumesbHbIl ~ Mamepuas  He
coomeemcmeayem OCHOBHbIM mpebosaHusiM, obyyarowutics
GeMOHCmpupyem moOJSIbKO OMPbIBOYHbIE, (hpacMeHmMapHble 3HaHUS,
Oonyckaem epybble owubku. OceoeHue Kypca 8 coomeemcmeuu C
KomremeHyusimu y4ebHoeo raHa u paboyell rnpozpamMmbi  He
roKa3aHo oby4aroujUMCH.

YpoBeHb
Kputepun oueHMBaHNSE KOMMNETEHLNI cchopmmpoBaH LLikana oueHok
HOCTU
KOMMNeTeHLUN
Obyyarowulica  6bIMOMAHUM U 3awumurn  pesynbmambl  8cex ba3zoenll 3a4YmeHo
nabopamopHbix pabom, daem npasusibHble O0MEeembl Ha 80rIPOChl YpPO8EHb
KUM k 3a4emy, enadeem yMeHUsIMU U HasblkaMu 8 COOmMeemcmeuu ¢
n.19.1, cnocobeH npumeHsIMb Meopemuyeckue 3HaHusi Kypca Ornsi
peweHus npakmu4yeckux 3ada4y 8 obnacmu  CO8PeEMEHHO20
XUMUYeCKo20 aHanu3a 8 coomeemcmeuu Cco  hopMupyemMbIMu
KOMMemeHUusimu.
BbinonHeHbl u 3awuweHbl He ece slabopamopHbie pabombl u/umnu - He 3a4meHOo

20.3 MpuMepbl 3agaHul 4NA MHAUBUAYaNbHbLIX ONMPOCOB U AUAarHOCTUYECKOWU paboThl:

1) TecToBblE 3a4aHUsA:

1. Kakon napameTp 4BNAETCA KayeCTBEHHOW  XapaKTepPUCTUKOMN

yOepPXNBaHMA?
a. Yucno TeopeTmyecknx Tapenok.

XpomaTorpadm4eckoro

b. Bpemsa oT MOMeHTa BBOoAa NpoObl O MaKCUMyMa Ha XpomaTorpacuyeckom nuke.
c. OTHoweHne BpeMeHN NpebbiBaHMS KOMMOHEHTA B CTaLUVMOHAPHON 1 NOABMKHON dha3ax.

2. Kakoi napameTp crneayeTt onpegenutb Ha BOMbTAMMEPHbIX KPMBbLIX AN HaXOXAeHWs
KOHLIeHTpauumM BellecTBa Mo MeToay rpafyMpoBOYHOIO rpadguka?

a. [NoTeHuman nonyBoOSIHbI.
b. BenuuuHa npegensHoro angy3noHHOro Toka.
c. ObnacTb NoTEHUMAaNOB NpeaenbHOro Toka.



3.  VYKaxuTe ypaBHeHVWe, WCNoNb3yemMoe B KONMMYECTBEHHOM aHanuMse MeTooM aTOMHO-
3MUCCMOHHOW CNEKTPOCKOMUMW.
a. YpasHeHue Mnbkosuya.
b. YpaBHeHue JlomakuHa-LLlan6e.
c. YpaBHeHue BaH-[leemTepa.
2) pacyeTHble 3agauu:
1. Paccuutante pH 0,01 M pactBopa consiHon kucnotbl (oTBeT pH=2)

2. Paccuutante pH 0,1 M pacTBopa YKCYCHOMW KUCMOTbl, €CMM KOHCTAHTa KUCIOTHOCTU
Ka(CH3COOH)=1.75*10° . (oTBeT pH=2.88).

3. Bbinagaet nu 0ocagoK Mpyv CMELIMBaHUMM paBHbIX KonumyecTB caHTumonspHolx (0,01 M)
pacTBOPOB Xropuaa Karnbuusi U CcepHOM KucnoTtbl. KOHCTaHTa npousBeneHus pacTBOPUMOCTHU
Ks=2.6*10°. OTBeT noateepaute pacyetom. (OTBET: ocadok He BbinagaeT, T.K. a(Ca?")*a(SO4*
)<Ks).

4. PaccuuTtanTte 9HEpPruio 3NeKTPOMarHUTHOIO U3Ny4YeHWs npu onpeaeneHnn apomMaTuyeckoro
COEQUHEHUS, eCNN XapaKTepucTuieckasa AnvHa BoNHbl coctaensaeT 257 Hm. (OTteeT: E= 7,72*10°
19 x nnu 4,83 aB).

5. KakoB 6ymeT npenenbHbii AMPAY3MOHHBIA TOK NPU BOCCTAHOBMEHWMM MOHa M2, ecnu ero
koHUeHTpauma 2,0*10* M, koaddpuumeHt auddysum 6,0*10° cm?*c?, npu wncnonb3osBaHuUm
kanunnapa c m=2 mr/cnt =5 c. (OTBeT: lps=1,23 MKA).

6. [lpu anekTponuae pacteopa, cogepxawiero noHbl M(IIl), npu cune Toka 1,0 A 3a 35 MUHYT Ha
kaTtoge BblgeneHo 0,3772 r metanna. NMpuHsae Bbixod no Toky paBHbiM 100%, onpegenuTe kakom
310 meTann. (OTBeT: Xpom)

3) cMTyauMOHHbIE, MPaKTUKO-OPUEHTMPOBAHHbIE 3a4a4v / MUHU-KENCHI:

1. Kakve aTanbl rpaBMMETPUYECKOrO aHanm3a MOXeTe HasBaTb Mpu onpeaeneHun BeLlecTB
MeTOAOM ocaxaeHusi (Ha npumepe onpegeneHns cepobl) (1.Mpobonoarotoeka. 2. OcaxgeHue. 3.
CrapeHne ocagka. 4. dunbtpoBanme. 5. [lpombiBaHMe ocagka. 6. BbicywmBaHue w
npokanueaHue. 7. BasewnBaHue. 8. PacueT cogepxaHust aHanura.)

4) Tembl 3cce:

1. OxapakTepu3ynte NOHATMS TOYHOCTU U NPaBUIbHOCTM B aHaANUTMYECKOW XuMun. YTo siBnaetcs
napameTpoM, OMUCbIBaKOLWMM CTeneHb ONu3oCTU Apyr K ApYyry eavHUYHbIX OnpeaeneHuin,
paccesiHne eguHUYHbBIX pe3ynbTaToB OTHOCUTENBHO CPeaHEro? (BOCNPOM3BOAMMOCTD).

2. B 4em coctouT MeToh BHYTpPEHHero craHgapTa npu  KOMMYeCTBEHHOM  aHanuse
Xpomartorpadunyeckum MeTogomM? Hanuwmre cooTBETCTBYIOLLYIO DOPMYITY.

_ 2BCT

k. —
(Popmyna Cx = K-T-8:/S5er =100 % rpe r=moe/mup, ©  Cocr )

1) TecTOBbIE 3a4aHNA:
1. [ns KONMM4YecTBEHHOrO aHanusa MeTogoM xpomaTtorpadun no nioLlaan XxpoMaTtorpadmyeckmx
MMKOB MCMNOMb3YIT psg MeToaoB. Kakon n3 HUX AaeT HaMMEHbLUYH NOrpeLIHOCTb?
a. BblYMCIIEHME NMoWaaAn C y4eTOM LWMPUHbI NUKa Ha NOJyBbICOTE;
b. pacueTt nnowaam ¢ y4eToMm LIMPWHbBI MUKa Y OCHOBAHWS;
C. Bblpe3aHue nuka n3 GymaxHom xpomaTorpaMmmbl, B3BELLUMBAHUE U BblYMCIEHNE MOLLAAN,
ncxods M3 Macchl Nka U eguHULbI Nnowaam (1 cm?) Gymaru.
2. Kakme anektpogpbl Ha3blBalOT MHOMKATOPHbIMUW B NOTEHLNOMETPUN?
a. 3nekTpod, NoTeHUMan KOTOporo He 3aBUCUT OT cocTaBa pacTBopa;
b. anekTpon, NoTeHUManN KOTOPOro 3aBUCUT TOJLKO OT NMPUPOAbLI PACTBOPUTENS;
C. 3anekTpoA, NoTeHUMan KOTOporo 3aBUCUT OT NpuUpoAbl U KOHLEHTpaLUuu OQHOro U3
KOMMOHEHTOB pacTBOpa;
3. Ha 4yém ocHOBaHO onpeneneHne BEWECTB METOAOM aTOMHOM abcopbummn?



a. Ha U3MepeHN MHTEHCUBHOCTU U3NYyYeHUs cBeTa BO3OY>KAEHHBIMW aTOMaMMu;

b. Ha namepeHUN NHTEHCMBHOCTU MU3My4YEHUS CBETA MOHM3MPOBAHHBIMU aTOMaMu;

C. Ha M3MepeHum nornoueHus M3ny4veHus onTUYyecKoro AnanasoHa

HeBO30YyXAeHHbIMN aTOMaMu;

d. Ha namepeHun nepensny4eHns CBETOBOW 3HEPrM, NOrmoLweHHON cBOOOAHLIMY aTOMaMM.
4. HasoBuTe aHanuaaTopbl CekTpa gucneprupyroemy tmna:

a. ontuyeckme cBeTounbTpbl;

b. npusmsbl;

C. WHTepdepomeTp;

d. audpakuNOHHbIE peLLeTKU.

2) pacyeTHble 3agauu:

1. PacTtBop aHanuTa A nomeLlaloT B KIOBETY And obpasua ¢ gnmHon ontuyeckoro nytu 1=1,00 cm.
Mpn n3mepeHnn NOrnoLeHNsa 3NEKTPOMArHUTHOrO U3NyyYeHus pacTBOPOM aHanuta npu anuvHe
BoJTHbl A=490 HM onTuyeckaa nnoTHocTb A =0,338. KakoBa MonsipHasa KOHLEHTpaLuMs aHaniTa B
pacTBope, ecrnvm MONSApPHbIA KOIMMULMEHT CBETOMOMOLWEHNA NPU 3TOM AfWHE BOSHbI £=676
n/(monb*cm) (OTBeT Ca=5*10"* M)?

2. Ob6paseu, cogepxalwmn marHetmt FesOq, Obln NpoaHanuaMpoBaH Nocne pacteopeHnsa obpasua
maccon 1,5419 r B KoHUeHTpupoBaHHo HCIl ¢ nonydyennem cmecu Fe?* n Fe®. MMocne
pobasnenns HNOs (anst okucnenus Fe?* no Fe®' ) Fe®* ocagunu B Buge Fe(OH)s go6aeneHvem
pacTBopa ruapokcuga ammoHus. Nocne unbTpauumn 1 NPOMbIBKM OCTATOK NpOKanuu, nonyyms
0,8525 r uncroro Fe;Os;. Paccumtante npoueHTHOe copepxaHve FesOs no Becy B obpasue
(OTBeET 53.44 %).

3. XpomaTtorpacuyeckmii aHanua nectmumga gaeT MUK C BpeMeHeM yaepkmBaHuda 8,68 MUH u
wupuHon nuka y ocHoBaHusA 0,29 muH. Ouennte N - Yucno Teopetmyeckux Tapenok (YUTT),
BOBJIeYEHHbLIX B pasgeneHue. YuuTbiBast AnuvHY KOnoHkn 2.0 m paccuyutante H - BbicoTy,
OkBuBaneHTHyto Teopetnyeckon Tapenke (BOTT). H sannwmnte B mm. (N=14300, H=0.14 mm).

4. [na aTtaHona n MeTaHosia B KanuisipHOM KOJSIOHKe AJS1S ra3oBov xpomaTorpadoumm nosyymnu
BpemeHa ygepxuBaHua 370 n 385 c. lUupuHa nukoB y ocHoBaHus (W1=16.0, W>=17.0). MNuk
Heyaep>XuBaeMoro komnoHeHTa Bbixoaut Ha 10.0 c. BeluncnuTe koaprumMeHT cenekTMBHOCTA K
paspeweHne nukos (Rs=0.91, a =1.04).

3) cMTyauMOHHbIE, MPaKTUKO-OPUEHTMPOBAHHbIE 3a4a4v / MUHN-KENCHI:

1. B kakmx crnyyasx B xpomartorpagpuu npu KonvyeCcTBEHHOM aHanu3de yaobHO MCnonb3oBaThb
MeTOA4 BHyTpeHHen Hopmanm3aumn? (1. Bce BewecTtBa anoMpyloTCsa W3  KOJMOHKU. 2.
YyBCTBUTENBHOCTL AeTeKTopa OAMHakoBa AN BceX pasgenseMblx BewecTts). Kakas cdopmyna
ncnonb3yeTcda Angd pacyeTa KONIMYECTBEHHOro cocTaBa cMecu?

2. Yro Takoe paspewenme (R = 4/AR4) y cgetocuna (d/f) aHanusatopa cnektpa? MoxHO nu npw
MOCTOSIHHOM pa3pelleHn R JoBUTbCS BbIMpbILLA B CBETOCUNE, He yxyawasi aucnepcuio (Dy)?
OteeT nogteepaute opmynon (R=D,(d/f)).

4) TemMbl 3cce:
OxapakTtepusdynte OCHOBHOM 3akoH cBeTonornoweHus (byrepa-llambepta-bepa), gocTomHCTBa W
OFPaHUYEHNs] €ro UCMosfb30BaHMM B KONMMYECTBEHHOM aHanmMse MeToOOM ChneKkTpooToMeTpUm.

HannwmnTte nuHenHoe M SKCNOHEeHUManbHOe BblpaXXeHNa 3akoHa. JINHENHOe BblpaXkeHue: A=¢-l-c
— —kylc;
SkcnoHerumansHoe: 12 = Toa - € ™47

MeToaun4yeckne matepuanbl, onpeaensiiowme npoueaypbl OLLeHUBAHUSA 3HAHUN, YMEHUI, HAaBbIKOB
1 (Mnu) onbiTa fAeATENBHOCTU, XapaKTepU3yHLWMX 3Tanbl hopMUPOBAHUA KOMNETEHLUN

OueHka 3HaHWWA, YMEHUI M HaBbIKOB, XapaKTepusylLlas aTtanbl (POPMUPOBAHUSA KOMMETEHUUN B
pamkax n3y4eHns AUCUUNInHbI, OCYLLIECTBAETCA B XOA4E TEKYLLEN 1 NPOMEXYTOYHON aTTecTauun.

Tekywaa aTTectaums NPOBOAMTCSA B COOTBETCTBUM C [lonoxeHnem O Tekywewn atrectaumun
obyyatowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BOpOHEXCKOro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywas atrectaums npoBoauTca B dopmax. ycmHo2o orpoca (uUHOusudyaribHbIl
onpoc, ppoHmarnbHas beceda); NUcbMeHHbIX pabom (KOHMPOibHbIe, TabopamopHbie pabomel); oue HKU



pesynbmamos rpakmudeckol dessmesibHocmu (Kypcoeasi paboma). Kputepun oueHMBaHUsA nNpueBeaeHbl
BbiLLE.

MpomexyToyHas aTTecTauMs NPOBOAMTCH B COOTBETCTBMMU C [lonOXeHMemM O NPOMEXYTOYHOWM
aTTecTaumm obyyaroLmxca no nporpamMmmam BbicLLero obpasoBaHus.

KOHTpONbHO-M3MepUuTenbHble MaTepvanbl  NPOMEXYTOYHOW aTTecTaumm BKo4YalT B cebsa
TeopeTnyeckue BOMNpoOChl, MO3BOMSAOLME OLUEHUTb YPOBEHb MOMYYEHHbIX 3HAHUNA.

Mpn oueHMBaHMKM MCMOMb3YIOTCA KONMMYECTBEHHbIE LUKarbl oUueHOK. Kputepun oueHnBaHusa npuBeneHsbl
BblLLE.
OnucaHue TexHonormm nposeaeHns

lMpomexyToyHas aTTecTaums (9K3ameH) NPOXOoAUT B YCTHO-NMUCbMEHHON dhopme. CTyaeHTbl NULyT
oTBEeTbl Ha BoMpockl 6uneta Bo Bpems NoaroToBku (40 MUHYT) NPy KOHTPOSEe CaMOCTOATENbHOCTU CO
CTOPOHbI 3K3ameHaTopa. 3aTeM dK3ameHaTop nposepseT JIuct oTBeTa M NnpoBoanUT cobeceaoBaHue CO
CTYAEHTOM, 3aZiaeT BONPOCLI N0 BUreTy n 4ONOMHUTENbHbIE BOMPOCHI MO KypCy.

lMpomexyToyHas aTTecTaums (3a4eT) NPpoxXoauT B BUAE MHAMBUAOYASTbHOrO onpoca no npuBeaeHHbIM
B Pabo4en nporpamme Bonpocam.

TpeGOBaHMFI K BbIMOMNMHEHWIO 3a4aHWI, LWKanbl U Kputepun oueHnBaHUA

3agaHusa JOMKHbI OblTb BbIMOSTHEHbI B COOTBETCTBUM C TpeBOBaHMAMM, yKa3aHHbIMW Ha NEKUMsX U
nabopaTopHbIX 3aHATUSAX MO aHanNUMTUYEeCKOW XUMUKW, B COOTBETCTBUM C TEPMUHOMOIMEn U
o6o3HaveHnamn IUPAC. [omkHbl ObITb AaHbl YeTKne OTBeTbl Ha BOMpockl buneTta, chopMMpOBaHHOIO
13 BONpPOCOB, NpuBeAeHHbIX B Paboyen nporpamme. LWkans! u Kputepumn oueHMBaHWUS NpeacTaBrieHbl B
AaHHOM pasfene Bbile.
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