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

1. Koo 1 HaumeHOBaHMe HanpaBrieHUsa NoAroToBKM/cneunanbHOCTH:
04.03.01 Xumus

2. NMpodunb noarotoBku/cneymnanmsaumnn: TeopeTmuyeckas U 3kCnepMmMmeHTanbHas XuMus

3. KBanudukauma BbinyckHUKa: OGakanaBp

4. ®opma oOy4yeHUsi: oYHas

5. Kacheppa, oTBevawLwwan 3a peanusaumio gucumnnuubl: 73 kacdeapa aHanuTUYeCKon
XUMum

6. CoctaButenu nporpammbl: EnuceeBa TatbiHa BUKTOpOBHA, KaHAUMAAT XUMUYECKUX
HaykK, aoueHT, KapnoB Cepren UBaHOBUY, JOKTOP XUMUYECKUX HAYK, AOLEHT

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: HMC xumunueckoro cdakynbTteTta, npotokon Ne3 ot 19.04.2022
(HaumeHogaHue pekomeHOyowel cmpykmypbl, dama, HOMep rPOMOKOa,

OmMemKu O nPoOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YuebHbIn roa: 2024-2025 CemecTp(bl): 5,6



9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:

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

- npuobpemeHue HaBbIKO8 MPUMEHEHUSI aHanumu4yecko2o obopydosaHus U
Mamemamud4eckol obpabomku pe3ynbmamos XUMU4eCcKo20 aHau3a;

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

3adayu y4ebHoU OuCyUMNUHbI:

- U3YyYeHUe OCHO8 XUMUYECKUX U (bU3UKO-XUMUYECKUX Memodo8 aHasusa,
3aKOHOMepHoCcmell XUMUYECKUX peakuul u u3udY4ecKux sierneHul, nexauwjux 8 OCHOo8e
aHanumu4yecKkux ornpedesneHuu;

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

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

- pusuUMUEe HaBbIKO8 UCI0/1b308aHUsI aHanumu4eckux npubopos, peakmusos u
Xumuyeckoul nocyO0bl Mpu Ucrnob308aHUU Memooo8 pa3desieHus, KOHUeHMPUPOB8aHUS 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 pusnkm, obLuen, HeopraHN4Yeckon 1 PU3NYeckon XMMmn,
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
(MpuknagHon xnmuyeckmn aHanua), b1.B.[1B.04.01 CtaHgapTusaumsi BewecTB U MaTepuarnos,
61.B.00B.04.02 CuHTeTMYeCKMe KOMMO3WLMOHHbIE MaTepuanbl B xumuu. B pesynbrate
OCBOEHUA Kypca «AHanuMTMyeckass XuMUS» CTYAEHTbl [OOSKHbl OBNageTb OCHOBHbIMU
NMOHATUSAMU aHaNUTUYECKON XMMUN, 3HAHUSIMU TEOPETUYECKNX OCHOB BaXKHENLLNX XUMUYECKUX U
PU3NKO-XMMNYECKMX METOOOB aHanmsa, OCHOBaMW METPOSIoNMMM XMMUYECKOro aHanmaa,
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/MoAynto (3HaHUSA, YMEeHUA,
HaBblKN), COOTHECEHHbIe C NNIaHUpPyeMbIiMU pe3yfibTaTaMuM OCBOeHUS o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHUMSAMU) U UHAUKATOPaMN UX [OCTUKEHUS:

Koga HassaHwne Koa(bl) Nugmkatop(bl) lMnaHupyemble pesynbTaTtbl 00y4eHus
KOMMNEeTEHL MK
Or1K- | CnocobeH OlK-1.1 | CuctemaTtnsmpyeT 1 | 3HaTb: TEOPETUYECKME OCHOBbI  BaXXHEMLUMX
1 aHanuanpoBaThb U aHanusupyet METOA0B XMMUYECKOTO U (OU3UKO-XUMWUYECKOTO
WHTEpNpeTnpoBaTb pesynbTaThbl aHanusa
pesynbTaThbl XUMUYECKUX
XUMUYECKUX 3KCMEPUMEHTOB, YMeThb: npoBecTn aHanus NonyyYeHHbIX
3KCMEPUMEHTOB, HabntoaeHun, 3KCMEPUMEHTarbHbIX Pe3ynbTaToB, NPOBECTU KX
HabnoaeHu 1 N3MepeHUi, a | obpaboTky MeTogamm MaTemMaTUYEeCKOM
n3MepeHuii Takke pesynbTaTtbl | CTATUCTUKMK, CpaBHUTb pesynbTaThl c
pacyeToB CBOWCTB | HOpMaTMBamMm W CcTaHgapTamMmu B Ccriyyae
BeLLEeCTB n | HeobxoanmocTu
MaTepuanos;




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

OlK- | CnocobeH OlK-1.2 | MNMpegnaraet 3HaTb: TEOpPEeTUYECKNE OCHOBbI aHaNUTUYECKON
1 aHanuampoBaTb MU WHTepnpeTauuto XumMun, dyHgamMeHTanbHble MOHATUS U 3aKOHbI
WHTEepnpeTnpoBaThb pe3ynbTaToB aHanUTUYEeCKoN XUMUN
pesynbTaThbl COOCTBEHHbIX
XUMUYECKUNX 3KCMEPUMEHTOB U | YMETb: MNpPOBOAUTbL Heobxoaumble pac4yeTbl
3KCMEPUMEHTOB, pacyeTHo- aHanuTMYeckUx CUCTeM fOnsi  COBCTBEHHbIX
HabntogeHun n TEOPETUYECKUNX 3KCMNEepPUMEHTOB, rPamMoTHO npUMeHss
n3MepeHni paboT C | byHOameHTanbHble XMMUYECKNE MOHATUS;
NCMNosb30BaHNEM
TEOPETUYECKUNX Bnagetb: 06WMMK nogxogamMum K MHTepnpeTauum
OCHOB pes3ynbTaTtoB  XMMUYECKMX JKCMEPUMEHTOB B
TPAOUUMOHHBIX W | MPaKTUKe YCTaHOBMNEHMS1 COCTaBa WU CTPYKTypbl
HOBbIX pasnenoB | XMMUYECKUX COeaUMHEHUI
XUMUW;
OTl1IK- | CnocobeH OlK-1.3 | ®opmynupyet 3HaTb: COBPEMEHHblE HarpaBreHus pasBuTUst
1 aHanuampoBaTb MU 3aKnYeHns W | aHanMTU4ecKomn XUmun, nepcneKkTmBbI
WHTepnpeTnpoBaThb BbIBOAbI no | mpakTu4eckoro NPYMeHeHus Nony4eHHbIX
pesynbTaThbl pesynbTatam pes3ynbTaToB
XUMUYECKUNX aHanusa
3KCMEePUMEHTOB, nuTepaTypHbIX YMeTb:  cuctematusnpoBaTb  MHpopMaumio,
HabntoaeHun " OaHHbIX, MOMyYeHHyld M3  OaHHbIX  nuTepaTypbl U
n3mepeHui COBCTBEHHbIX COBCTBEHHbIX 3KCNepuUMeHTanbHbIX pabor,
3KCMepUMEHTanbHbl | AenaTb MNPOMEXYTOYHble U  3aKMuYUTeNbHble
X mu pacyeTHO- | BbIBOAbI O MOMYYEHHbIX pe3dynbTaTax
TEoOpEeTUYECKNX
paboT xumuyeckonm | Bnagetb: aHanuUTUYECKMM U CUHTETMYECKUM
HanpaBneHHOCTU nogxogamu npu (opmMynvpoBKe 3akoYeHUn K
BbIBOOAOB MO  pe3ynbTatOM  MpPOBEeAEHHbIX
aHanNUTMYEeCKUX 3KCNEepMMEHTOB
Or1K- | CnocobeH Orl1K-2.1 | Pabotaet ¢ 3HaTb: npaBuna obpalleHnss C XUMUYECKUMM
2 NpoBOAUTL C XUMUYECKUMMU BELLECTBAaMM, XMMMUYECKOW MOCyaoun, npubopamm
cobnogeHnem BeLecTBamMm ¢ AN aHanUTUYECKNX M3MEPEHUA, HOPMbl TEXHUKU
HOPM TEXHUKM cobntogeHnem Hopm | 6esonacHoCcTu
BesonacHocTn TEXHUWKN
XUMUYECKNIA BesonacHocTH YmeTsb: NpoOBOANTb 3KCMepUMeEHTanbHbIe
AKCMEPUMEHT, nccrnegoBaHus c cobnogeHnem HOpM
BKITHOYAs CUMHTES, BesonacHocTy, NPUMEHATb cpencTtsa
aHanus, ndyvyeHue NoXkapoTyLUeHNst
CTPYKTYpbI U1
CBOWICTB BELLECTB Bnapgetb: HaBbikamy npoBeaeHus oTtbopa npoo,
1 maTepuanos, U3BIEeYEHUs, pasdeneHus, KOHLEHTPMPOBaHWS,
uccriegoBaHue MackMpoBaHUA W oOnpefeneHns BelecTB B
MpPOLLECCOB C NX aHanNUTUYECKON XUMUN
y4yactuem
Or1K- | CnocobeH Orl1K-2.2 | lNpoBoauT cnHTE3 3HaTb: npaBuna TexHUKM 6e3onacHocTn paboThl
2 NpoBOAUTb C BELLECTB U B aHanutMdeckon  nabopatopun,  TEXHUKY
cobnogeHnem MaTepuanoB pa3HOW | BbIMNONHEHNS aHanNUTUYECKUX onepauun,
HOPM TEXHMWKM npupoapl ¢ NPYMEHSIEMbIX B XO4€ CUHTE3a BELLECTB
6esonacHocTn NCMNOb30BaHNEM
XUMUYECKNIA UMEILLMXCS YMeTb: rpamMoOTHO MOMb30BaTbCA  FOTOBbLIMU
3KCMEPUMEHT, METOANK; MeToAMKaMK, MpaBuUITbHO MPOBOAWTb OCHOBHbIE

BKIHOYas CUHTES,
aHanus, u3yyeHve
CTPYKTYpbI 1
CBOWCTB BELLECTB
1 MaTepuanos,
nccrnefoBaHue
MPOLECCOB C UX
y4yacTuem

aHanunTnyeckne onepauunm

Bnapets: MeToZonorven BbIMOMHEHUSI
aHanNUTUYECKOro 3KCMEepUMEHTa, BKIOYas
paboty c  Tpebyembim  obGopymoBaHMEM,

XMMUYECKON I'IOCWJ,OVI N peaktnsamu




OlK- | CnocobeH OrlK-2.3 | MNMpoBoaut 3HaTb: OCHOBBI TEXHUKM XUMUYECKOTrO
2 NpoOBOAUTL C CTaHgapTHble 3KCNepuMeHTa, Ba)XKHEMLLMX onepauun
cobnogeHnem onepauuv ans XUMUYECKOTO U (DU3NKO-XMMNYECKOTO aHanmaa,
HOPM TEXHMWKM onpegeneHus
6e3onacHocTn XUMUYECKOIO U YMeTb: nnaHvpoBaTb U NPOBOAUTL Tpebyembii
XUMUYECKNIA ra3oBoro coctaBsa XUMUYECKUIA SKCNEPUMEHT, ncnonb3ays
3KCMEPUMEHT, BELLECTB U TEOPETUYECKYHD MOATOTOBKY MO aHarnmTU4eCcKown
BKITHOYas CUMHTES, MaTepuanoB Ha UX XUMUK
aHanus, n3y4eHue OCHOBE;
CTPYKTYpbI U1 BnapgeTtb: HaBblkaMy BbINOSIHEHMST CTaHOAPTHbIX
CBOWICTB BELLECTB aHanUTUYecknx onepauumn, HaBblkamMu
1 matepuarnos, NPYMEHEHNS1 METOAMK XMMUYECKOro aHanmsa
nuccriegoBaHue Ons uccnefoBaHust pasnuudHbIX  PUBKMKO-
MpPOLEeCCOoB C UX XUMUYECKUX MPOLIECCOB C  MCMOMb30BaHUEM
yyactuem OCHOBHbIX METOLOB aHaNUTUYECKON XUMWUWN Kak
KNaccu4eckmx, Tak 1 aKCnepmuMeHTasnbHbIX
Or1K- | CnocobeH Orl1K-2.4 | MNposogut 3HaTb: nogxopnbil K naeHTuukaLmm,
2 NpPOBOAUTL C nccrnegoBaHus onpedeneHnto coctaBa W CTPYKTYpbl HOBbIX
cobnogeHnem CBOWICTB BELLECTB U | CUHTE3UPYEMbIX COEAMHEHUIA U MaTepuanoB
HOPM TEXHMWKM MaTepuanos C
6e3onacHocTu NCNosnb30BaHNEM YMeTb: COCTaBUTb CXEMYy aHanmuTU4eckoro
XUMUYECKUI CEPVIAHOIO Hay4yHOro | npouecca, rpaMOTHO peanu3oBatb €ro ¢
3KCMEePUMEHT, o6opynoBaHuns MCMNonb30BaHUEM CEepUNHOro Hay4Horo
BKIOYasA CUHTES, obopyaoBaHus, obpaboTaTb 7
aHanus, n3yveHue WHTEpPrNpeTUpoBaTh NOfy4YeHHble pe3ynbTaThbl
CTPYKTYpPbI U1
CBOWICTB BeLLECTB Bnagetb: HaBbikamy  pa3paboTku  MeToauK
1 matepuanos, XUMUYECKOro aHanus3a Ans  uccrnenoBaHust
uccriegoBaHue pasnuyHbIX (U3NKO-XUMUYECKNX MPOLLECCOB C
NpOLEeCCOoB C NX NCMNOMNb30BaHNeM OCHOBHBbIX MeTo40B
y4yactuem aHaNUTUYECKON XUMUK
Or1K- | CnocobeH OrlK-3.1 | MNpumenseT 3HaTb: TEOpETMYECKME OCHOBbI aHANUTUYECKON
3 NPUMEHATb TeopeTuyeckne un XUMUM AN FPaMOTHOrO  pelleHns  3agad
pac4yeTHo- NonyaMnupuUyeckme | aHanuMTU4eCcKOW HanpaBneHHOCTU MpU U3yYeHum
TeopeTuyeckune MoZgenm npu NPOLIECCOB C y4acTMeM XMMNYECKUX BELLECTB
MeToabl 4ns peLleHnmn 3agad
N3y4yeHns1 CBONCTB XMMUYECKOW YMeThb: NPUMEHATb Nosly4eHHble
BELLECTB U HanpaBMneHHOCTY; dyHOaMeHTarnbHble 3HaHWMSA MO aHanUTUYEeCKOW
MpOLEeCCOoB C UX XUMUM  MPU U3YYEHUU CBOWCTB BELLECTB W
yyactuem c NPOLIECCOB C UX y4acTueM.
NCMNonb30BaHNEM
COBpPEMEHHOM BrnageTtb: HaBblkaMuM  NPUMEHEHUA  Modenewn
BbI4YMCMNTENBHON aHanuTMYeCcKUX CUCTeM  Mpu  NpoBedeHun
TEXHUKN pacyetoB pH, pacnpegeneHns KoHUEHTpauui
KOMMOHEHTOB, KOHCTaHT paBHOBECUN,
pacTBOPMMOCTM U OPYTUX BENMYVH.
Or1K- | CnocobeH OlK-3.2 | cnonbayeT 3HaTb: BO3MOXHOCTU NMPUMEHEHUST CTaHAAPTHbIX
3 NPUMEHATb CcTaHgapTHoe KOMMbIOTEPHBIX ~ NporpamMm  Ans  pacyeToB
pac4yeTHo- nporpamMmmHoe aHanNUTMYeCKUX CUCTEM
TeopeTuyeckune obecneyeHve npu
MeToabl Ans peLleHnmn 3agad YMeTb:  pewatb  aHanuMTU4Yeckne  3agauu,
N3y4yeHnsi CBONCTB XUMUYECKOW NpoBOANTb MaTemMaTn4eCcKyto o6paboTky
BELLECTB U HarnpaBreHHOCTH pes3ynbTaToB aHanuaa
MpPOLLECCOB C UX
y4yactuem c Bnapets: HaBbIKaMM NCMONb30BaHWs
NCMNOMb30BaHNEM COBPEMEHHOW BbIMUCITUTENBHOW TEXHWKW AN
COBpPEMEHHOM peLLeHNs aHanUTUYeCKux 3agad, MNOCTPOEHUs
BbIYMCINTENBHON aHanNUTMYeCcKUX Mogenen
TEXHUKU
Or1K- | CnocobeH Orl1K-6.1 | MNpeacTtaensiet 3HaTb: npaBuna npeacTaBneHnss U obpaboTkm
6 NpeacTaBnsTb pes3ynbTatbl paboTbl | pe3ynbTaToB  aHanMTUYECKOro  3KCrnepuMeHTa
pesynbTaTbl CBOEN B BUAe oTyeTa no aonsa odopmneHus  nabopaTtopHbix  pabor,

paboTbl B yCTHOW 1
NMUCbMEHHON

CTaHOapTHOM
dopMe Ha pyCCKOM

KypcoBbIx, BKP n gpyrux ot4eToB B fanbHenLLen
NPON3BOACTBEHHOW AeATENIbHOCTU




dopme B A3blke
COOTBETCTBUU C YMeTb: npeacTaBnATb pe3ynbTaThl
HOpMaMu U SKCNEepUMEHTarnbHOM aHanuMTu4eckon paboTbl B
npasunamu, BMAE KypcoBOW paboTbl HAa PyCCKOM SA3blKe
NPUHATLIMUX B
npodeccrnoHanbHo Bnapetb: HaBblkaMu COCTaBfEHMS OTYETOB MO
M coobLlecTBe pesynbTataMm aHanuTU4ecKoro UccrieqoBaHus ¢
Y4eTOM CTaHOapPTHbIX TpeboBaHWi
OTlIK- | CnocobeH OlK-6.2 | MNMpencrasnset 3HaTb: npaBuna paboTel C NUTepaTypon no
6 npeacTaBnNATb NHdopmaLuo aHanmUTMYEeCKOM XUMWUW, OCHOBHbLIE WCTOYHMKU
pes3ynbTaTbl CBOEN XUMUYECKOro nony4eHns aHanuTu4eckon nHdopmaumm
paboTbl B YCTHOM U coaepxaHus ¢
NMCbMEHHOM yyeTom TpeboBaHui | YmeTb: odopmnate no FOCTy nutepaTypHble
dopme B Oumbnmorpadmyecko | CChINIKM Ha PYCCKOM W aHITNIMICKOM $i3blke Mpu
COOTBETCTBMU C N KynbTypbl BbINOSTHEHUN KypCoBOW paboTbl no
HopMamu 1 aHanuMTu4yeckom XuMum U B AanbHenwen
npasunamu, npocdeccrmoHanbHOM AesaTeNnbHOCTH
NPUHATLEIMA B
npodeccmoHanbHo Bnapgetb: HaBblkamu paboTbl C METOANYECKOM
M coolLlecTBe nutepaTtypon B 0bnacti aHanmMTU4YecKom XUmuw,
HaBblkaMW  MpPefCcTaBfeHnst  aHanMTUYeCKOM
UHdopmaLnK.
OlK- | CnocobeH OrK-6.3 | MNpeacrtasnsaet 3HaTb: HOpMbI 1 NpaBuna ohopMIeHns Te3ncoB
6 npencraBnATb pesynbTatbl paboTbl | Aoknaga v ctaten, NpuHATbIe Ana nyénukaumn B
pesynbTaTbl CBOEN B BMAEe Te31CoB POCCUMNCKMX U 3apyBexHbIX COOPHMKaXxX
paboTbl B YCTHOW U Joknaga Ha pycckom
NUCbMEHHOM N aHIMIMACKOM A3blke | YMETb: NPUMEHSATb nosly4eHHble
dopme B B COOTBETCTBUM C dyHOaMeHTanbHble 3HAHUA NO aHanUTUYECKON
COOTBETCTBMU C HOpMamu 1 XUMUM MIPU  HanNuUcaHWM TEe3NCOB AOKNadoB WU
HOpMamu 1 npasunamu, ctaTei Ha pYCCKOM W aHIIUACKOM S3blKaXx,
npasunamu, NPUHATBIMU B npeaHa3HayYeHHbIX ans ny6nukauun B
NPUHATLIMU B XMMUYECKOM POCCUIACKMX " 3apybexHblx  cOopHuMKax,
npodeccuoHanbHo coobuecTee npaBubHO nonb3oBaTbCs aHanuMTU4eckon
M coobLllecTBe TEPMUHONOIrMen
BrnageTb: HaBblkaMu rpaMoOTHOrO 0POPMIIEHNS U
npeacTaBneHns Hay4HbIX pabor,
npegHasHa4YeHHbIX ans nyGnvkauum B
POCCUICKMX N 3apyBexHbIX COOPHMKaX
Or1K- | CnocobeH Orl1K-6.4 | loToBUT 3Hatb: npaeBuna |UPAC (MexgyHapogHoro
6 npencTaBnATb npeseHTaumto no Colo3a TeopeTnyeckom u MNpuKNagHOW XuUmum)

pe3ynbTaTbl CBOEN
paboTbl B yCTHOW 1
NUCbLMEHHOM
dopme B
COOTBETCTBMU C
HOpMamu u
npasunamu,
NPUHATBIMUA B
npodeccuoHarnbHo
M coobLlecTBe

Teme paboThl n
npeacTaBnseT ee Ha
PYCCKOM 1
AHITIMCKOM $3blKaX

ons obo3HayYeHust BENMUYUH U napamMmeTpos,
npuMeHdaeMbIX B aHannTU4eCKom XMMuu;

YMeTb: rpaMOTHO NPeACTaBnsATb aHaNMTUYECKYIO
MHGOpPMaUMIO NpW  MNOArOTOBKE Mpe3eHTauun,
UCMOMNb30BaTb  MPaBUSIbHYID  TEPMUHOJIONIO,
OTHOCSILLYIOCS K 0611acT! aHanUTUYECKON XUMUN

Bnagetb: HaBblkaMu OMMCaHWUsI MUCCregyeMbIX
CUCTEM C WCMONb30BaHWEM (yHOaMeEHTarnbHbIX
MOHATUA W 3aKOHOB aHaNMUTUYECKOWN XUMWUW,

HaBblkaMW  MpPEeACTaBlEHNsT  PagyVpPOBOYHbIX
rpacdukoB,  pacnpegenuTenbHbiX — Auarpamm,
OaHHbIX mMaTemMaTU4ecKoi obpaboTku
pe3ynbTaToB.

12. O6bemM AMCUMNIIUHBLI B 3a4eTHbIX eAuMHMLax/yac. (s coomsemcmeuu ¢ y4e6HbIM IaHoOM) —
13 /468.




Pdopma NpoMeXyToHHOM aTTecTauum (savem/sksamer) _3adveT (5, 6 ceM.)/ak3ameH (5,6 cem.)

13. TpyAoeMKOCTb No BuAaMm y4e6Hon paboThbl

TpyaoeMKoCTb
Bcero TpyooemKocTb
Bua yyebHol pabothbl
Mo cemecTtpam
Ne cemectpa 5 Ne cemecTpa 6
KoHTakTHasi pabota 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 4mcre KypcoBas paborta X
dopma NpoMeEXyTOYHOM aTTecTauum 72 36 36
(3Kk3ameHbl, 3a4eTbl — 72 Yaca)
Wroro: 468 252 216

13.1. CopepxaHme pasgenoB AUCUUNIIUHDbI

n/n

HanmeHoBaHve pasgena
OVCLMNIIHBI

CopepxaHue pasgena AucumnivHbl

1. Nekuun

11

BBeneHue B aHan NTUYECKYO
XUMU0

AHanutnyeckasa xumus Kak Hayka. lNpegmeT v 3agadn
aHanNUTMYEeCKON XUMUN. ATanbl UICTOPUYECKOTO PasBUTUS.
CTpyKTypa COBPEMEHHOM aHaNMTU4eCcKkon Xnmmun. Bugpl
aHanusa. MeTogonornyeckne acnekTbl aHanMTUYECKON XUMUMN.
Knaccudumkaums MetogoB aHanutuydeckom xumun. TpeboBaHus
kK meTogam. Llenn aHanutuyeckoro onpegenennsi. 3HayeHue u
0611acTi NpMMEHEHMS XMMNYEeCKoro aHanumsa.

1.2

CTtagum aHannTun4eckoro
npowecca 1 MeTporiormdeckme
BOMPOCHLI aHanUTU4eCKomn
XUMUN

Ctagumn aHanutnyeckoro npouecca. OT6op npobbl. [Noarotoska
npobbl kK aHanuay. MeToabl pa3noXeHus B aHanMTU4YeCKon
Xumun. PasgeneHne KOHLEHTPUPOBaHUE, MackMpoBaHueE.
NamepeHne aHanmMTnyeckoro curHana.

MeTponornyeckne OCHOBbI aHanUTUYECKOM XUMUKU. [loHATHE
npegena obHapyXeHus n YyBCTBUTENbHOCTU. CrucTemaTndeckme
U cnyyYawHble owwunbkn. YcTpaHeHue rpybbix MPOMaxos.
MaTtemaTnyeckas obpaboTka pe3ynbLTaToB aHanu3a.

1.3

Xnmuyeckoe paBHoBecue B
peanbHbIX cuctemax. Cnucrema
0CafoK-pacTBop.
paBnMeTpuYeckne MeToapl
aHanuaa.

O6Lwas xapakTepucTuka peakumii B pacTBope. XMMnyeckoe
paBHOBECUE 1 3aKOH AENCTBYOLWUX Macc. PakTopsl, BIMsOLWLme
Ha paBHOBeCKE: TemnepaTypa, MOHHAs cuna, KOHKypupytoLme
XUMUYECKME peakuun. AHanMTu4ecKasl u paBHOBECHas
KOHLIEHTpauus. YpaBHeHne matepuanbHoro 6anaHca. Ycnosue
ANEeKTPOHENTPanbHOCTU. KOHCTaHTbI paBHOBECUS.
Knaccudumkaums pasHosecuin. ['eTeporeHHoe paBHOBeCHE.
PaBHoBecue B cucteme ocagok-pacteop. KoHcTaHTa
npon3BeneHnsi pacTBOPUMOCTU. [1oHATNE pacTBOPUMOCTM.
Ycnosue obpa3oBaHus 1 pacTBOpeHMs ocaakoB. PakTopsl,
BNUSIIOLLME HA paCTBOPMMOCTb MarnopacTBOPUMOro
anekTponuta. 'paBumeTpusi. MeToabl OCaXXaeHUS 1 OTFOHKM.
PacueT pe3ynbTaTtoB rpaBMMETPUYECKMX ONpeaeneHNn.
paBumeTpuyeckmin aktop. TpeboBaHUsA k ocaguTernto.
Ocaxgaemas n rpaBumeTpuyeckas oopma, TpeboBaHUS K HAM.




AMOpPMHbBIE U KPUCTANMMYECKME OCaaKM, YCNOBUS UX
nony4eHus. NoHATME OTHOCMTENBHOMO NEPECHILLEHUS.
OKCnepuMeHTanbHbIV KOHTPOSb pa3Mepa 4YacTuL, 0CaaKoB.
MexaHn3m obpasoBaHusi ocagkoB. [pryMHbI 3arpsi3HEHUS
ocagkoB. Tunbl coocaxaeHus: agcopbuuns, nsomopgumam,
OKKITH3US, MHKM3USA. [OMOreHHoe ocaxkaeHune, Unu MeTog,
BO3HMKatOLLMX peareHToB. CTapeHue ocagkoB. MNpombiBaHMe
ocagkoB. Tepmuyeckas obpaboTka ocagkoB. Kputunyeckuii
aHanu3 rpaBUMETPUYECKOrO METoAA U MpaKTU4eckoe
NpYMeHeHVe rpaBUMETPUYECKOrO MeToaa.

1.4

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

TutpumeTpryeckme MeToabl aHanuaa. MNMoHaTUSA TUTPOoBaHMS U
TUTpaHTa. MNepBUYHbIE M BTOPUYHbIE CTaHZ4apTbl. Cnocobbl
NpUroToBneHus, TPeOOBaHUS K BELLEeCTBaM, UCMOMb3yeMbIM B
KayecTBe NepBUYHbLIX CTaHA4apTOB. TpeboBaHUS K peakuusiM B
TMTpUMeTpun. Knaccndumkaums TMTpPUMETPUYECKNX METOLOB:
KMCNOTHO-OCHOBHOE TUTPOBAaHWE, OKUCIUTENbHO-
BOCCTaHOBMWTENbHOE TUTPOBaHME, KOMMNITEKCUMETPUS,
ocaguTenbHoe TuTpoBaHue. MNMpuembl TUTPOBAHUS: MPSIMOE,
obpaTtHoe, kocBeHHoe. MeToaMKN NMNETUPOBAHNS U OTAENbHbIX
HaBecok. CrnocoObl BbIpaXXeHWsi KOHLEHTpauu B TUTPUMETPUN:
MOInApHaA KOHUEeHTpauna akBMBaneHToB, TUTP, TUTP MO
onpegenseMomMy BelecTtBy. [1oHATMA akBMBaneHTa u paktopa
3KBMBANEHTHOCTU. 3aKOH 3KBMBaNeHToB. PacyeTsl B
TUTPUMETPUYECKOM aHanuse.

CyLLeCTBYIOLLME TEOPUUN KUCIOT U OCHOBaHMIA.
MpoTonutuyeckas Teopust bpeHcteaa-foypun. Kncnotel,
OCHOBaHus1, amconutbl. ABTONPoTOoNM3 BoAbl. COOTHOLLEHME
MeXay KOHCTaHTON KUCNOTHOCTU Y KOHCTaHTOW OCHOBHOCTH
COMpPSHKEHHOW NpoTonmMTMYeckon napbl. Knaccmndukaums
pacTBopuTEnen No JOHOPHO-aKLENTOPHON CnocOBHOCTM Mo
OTHOLLUEHMIO K NPOTOHY. NokasaTenb KMCNOTHOCTU Cpeabl.
PacuyeT pH B pactBopax npotonuTtoB. CunbHble 1 criabble
KMCMNOTbI 1 OCHOBaHUA. PaBHOBeCKs B pacTBopax
MHOIOOCHOBHbLIX KMcnoT. PacyeT pH B pacteBope
MHOFOOCHOBHOW KUCIOTbI.

Pacuet pH B pactBopax amdonutoB. bydepHbie pacTBopbl.
BydepHas emkocTb. PacyeTt pH B 6ydhepHbIX pacTBopax.
PacueT pH B pactBopax ruaponmsyoLmxcs conen.

MeTopn KMCnoTHO-OCHOBHOMO TUTPOBAHMWS, UMK
NpoTONUTOMETPUS. Teopnm MHOUKATOPOB B NPOTONIUTOMETPUN.
MHTepBan nepexoaa okpackn nHaukatopa. Kpuebie KMCIOTHO-
OCHOBHOTO TUTPOBaHMWSA. TUTPOBaHME CUMbHbIX U cnabbix
NPOTONINTOB.

MHomkaTopHble owmnbku B NPOTONMTOMETPUN: BOAOPOLHAS,
rMMOPOKCUNbHasNA, KUCIOTHas N OCHoBHag. ['paduyeckunin n
aHanNUTMYEeCKUN CNOCOoObI BbIABNEHNST OLLMOKN.

KomMmnnekcobl B aHanMTuyeckon xummn. PaBHoBeCUS B pacTBopax
KOMMMEKCHbIX coeanHeHn. KoHCcTaHTa yCTOMYMBOCTMW.
KomnnekcoHomeTpus. CBONCTBA U TUMbl KOMMITEKCOHOB.
OTnneHgMamMuHTETPaAyKCyCHas K1crnoTa u ee guHaTpueBas
conb. CTaHgapTbl B KOMNIEKCOHOMETPUU. [puembl TUTPOBaHUSA
B KOMMJiekcoHomeTpun. KprBasi KOMMIeKCOHOMETPUYECKOTO
TUTpoBaHus. IHOMKaTopbl B KOMMIIEKCOHOMETPUMN.
NupmkaTopHble owmnbku. MNpumMeHeHne KOMMNIIEKCOHOMETPUN.
Onpeaenexne obwen xecTkocTn Boabl. Onpegenenne NoHoB
MeTannoB Npy COBMECTHOM NPUCYTCTBUN.

PaBHOBeCUS B OKUCNUTENBbHO-BOCCTAHOBUTESbHBIX CUCTEMAX.
OKUCNMTENBHO-BOCCTAHOBUTESbHbIV NOTEHUMAN. Y paBHEHWE
HepHcTta. HanpaBneHue oknMcnutenbHO-BOCCTaHOBUTENBbHbIX
peakuui. KoHCTaHTa paBHOBECUS OKUCITUTENbHO-
BOCCTaHOBMUTENbHOM peakumn. OKUCANTENBHO-
BOCCTaHOBMWTENbHOE TUTPOBaHWe. MiHamkaTopbl:
crneuundryeckme n oKMCNUTENbHO-BOCCTaHOBUTENBHbIE. KpnBas




OKUCINUTENbHO-BOCCTAaHOBUTENBHOIO TUTPOBaHMS.
MepmaHraHaToMeTpus. mxpoMaTomeTpus. MlooomeTpusi.
MoHATMe 06 ocaguTenbHOM TUTPOBaHWUU. ApPreHToOMeTpus.
MepkypomeTpusi. Kpuble TUTpoBaHusi. Cnocobbl 0GHapYKeHNs
KOHEYHOMN TOYKM TUTPOBAHMUS.
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TepM nyeckme meToabl
aHanmsa

TepmorpaBumeTpus. OuddbepeHumnanbHbIn TepMmyeckui
aHanua. [OuddepeHumnansHas CkaHUpyloLWas KanopumeTpus.
TepmomeTpudeckoe TuTpoBaHue. NoHATHE O KaTapoMeTpum u
aunatoMmeTpuu.

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 pacrnpeferneHun KOMMOHEHTOB
mexay Asyms ¢dasamu. Metoabl pasgeneHunsi, OCHOBaHHbIE Ha
WHOYLMPOBAHHOM MeXxda3HOM nepeHoce u3 oaHown basbl B
Opyrylo  4epes pasgenswowyro  ux  TpeTtblo.  MeTtoabl
BHYTpuchasHoro pasgenexHus.

1.7

Xpomatorpaduyeckme meToabl
aHanusa

BeeneHue B xpomartorpaduyeckne meToabl aHanusa. Uctopus
XpomaTtorpacuyeckoro Metoga aHanusa. Knaccudumkauusa
Xpomartorpaguyecknux MeTodoB. TeopeTU4eckne  OCHOBbI
Xpomatorpacmyeckoro aHanusa. AHanuMTU4eCcKMnM CcurHan B
xpomartorpadun. NoHATME TeopeTUHEeCKoW Taperku U BbiCOTh,
3KBMBANeEHTHOM TeopeTMdeckon Tapenke. YpaBHeHue BaH
JdeemTepa n ontumusauusi xpomaTtorpaduyeckoro npoecca.
[a3oBasa xpomaTorpadus, Brok-cxema yCcTaHOBKW, BbIOOp rasa-
HocuTens, copbeHTa, AeTekTopa. HacagoyHble U KanunmnsipHble
KONOHkW. KayecTBeHHbI aHanW3 B ra3oBoW XpomaTorpaduu.
Bpems ypepxuBaHus, uHaekcbl KoBada. KonuuecTBeHHbIV
aHanua. KmagkocTtHas xpomatorpadusa. PactBoputenn pgnsi
XMOKOCTHOM Xpomatorpacun. Beibop copbeHTa. Mogudumkauus
noBepxHocTn copbeHTa. HopmanbHo-hasoBas n obpalieHHo-
¢dasoBas — BuAbl  BbICOKOI(MEKTUBHON  XKUOKOCTHOM
xpomatorpacdumun. [eTeKkTopbl B >XMOKOCTHOW XpomaTtorpaduu.
NoHooBMeHHMKN. NOHHBLIM OOMeH B aHanuMTU4ecKoW XUMUM.
MoHooOmeHHas xpomatorpacdms. WMoHHas xpomatorpadus.
CopbeHTbl ans MOHHOW XxpomaTorpadun. [IBYXKONMOHOYHbIE WU
OLHOKOJTIOHOYHbIE BapuaHTbl WOHHOW  XpomaTorpadum.
[etekTtopbl B WMOHHOW Xxpomatorpacoun. [loHATME O renb-
XpomaTorpadum (SKCKIMH3MOHHOM XpomaTorpadum). MNnaHapHas

XpomaTtorpacdusi. Bugpbl OymakHoOm XpomaTorpaguu.
ToHKkocnonHas XpomaTorpadusi. BbicokoadhpekTnBHan
TOHKOCIIOMHas XpomaTorpadusi. OcHoBbI BblOOpa

onTYMasibHOrO MeToda XpomaTorpadM4eckoro aHanmsa.

1.8

CneKTpan bHble MeTOoAbl
aHanumsa

BBegeHne B cnekTpanbHbil  aHanmn3. OCHOBHbIE MOHATMSA
MeTogda. Knaccudukauus cnekTpanbHbiX METOOOB aHanu3a no
AnvHam BOJTH (yacToTtam, 3HEprusm), MeXaHn3My
B3aUMOEWNCTBUSA  3NIEKTPOMArHUTHOrO Mofns C  BELLECTBOM.
ATOMHas 1 MoneKynspHasa CneKTpoCKOnus.

OMMNCCUOHHBIN CrneKTpanbHbIn aHanums. ATomMM3aTOpbLI.
MoHusaumua. Cnocobbl MOHOXpomaTusaumm W perucrpaumun
cnektpoB. KayeCTBEHHbIN UM KONWYECTBEHHLIA  AaTOMHO-
3MUCCUOHHBIN aHanus.

doToMeTpUus nNnameHu.

ATOMHO-abCcOpOLIMOHHbIN aHanms.

3aKkoH CBETOMOrMOWEHNA B JIMHENHOM U SKCMOHEHUManbHOn
dopme. OTKNOHEHUSI OT JIMHEMHOCTU MPU CBETOMOITOWEHUN,
AHanuTnyeckun curHan B abCcoOpOLMOHHOM CNEKTPOCKONMUN W
NpyvYMHblL ero ywmpenusi. PoTomeTpudeckui aHanus. Bbibop
CBETOUNBTPOB. YyBCTBUTENBHOCTD POTOMETPUYECKOTO
onpegenenusa. OnpepgeneHne MongpHoro  koadduumeHTa
CBETOMOITIOLLEHUS. KayecTBEeHHbIN U KONMWYECTBEHHbIV
dOoTOMETPUYECKNA aHaNK3.

Ponb MOHOXpoMaTM4yHOCTM B aBCOPLIMOHHOW CMEKTPOCKOMUN.
CneKkTpodoTOMETPUHECKUIA aHanms. AHanus




MHOIFOKOMMNOHEHTHbIX CUCTEM.

KonebatenbHas CMNEeKTPOCKOMUS. WHdbpakpacHas
CMEKTPOCKOMNUA 1 CNEKTPOCKONUS KOMOMHALVOHHOTO pacCesitHus.
UaeHTudmkaumns BellecTB MeTO4OoM WH(pakpacHom
CMEKTPOCKOMUMU.

JIloMUHeCUeHTHbIM  aHanu3. doTonpoueccel B MOMekynax.
PesoHaHcHas crnekTpocKonus, dnyopecueHTHas "
doccopecLeHTHas CMEeKTpoCcKonus. Buapl TyLIEeHus.

OcobeHHOCTM annapaTtyphbl B MIOMUHECLEHTHOM aHarnumse.
Macc-cnekTpockonus. XpomMaTo-Macc-CneKTPoCKOnus.

1.9 OnekTpoxummnyeckne metogbl | BBegeHne B anekTpoxuMuueckMe — MeTOodbl  aHanu3a.
aHanusa Knaccrndukaumsa anekTpoxuMmyecknx MeToaoB aHanmaa.
MoTeHuMomMeTpuyeckuin aHanus. HOuKaTopHble 3NeKkTpoabl U
anekTpoabl  cpaBHeHusi.  VlOHOCenekTMBHble  3neKTpoabl.
CTeknsgHHbIN  3nekTpog U ero Teopus. WMoHomeTpus 1
NOTEHLMOMETPUYECKOE TUTPOBAHUE.
OnekTpoxummnyeckue ceHcopbl. MynbTUCEHCOPHbIE CUCTEMBI.
BonbtamnepomeTpus. PTyTHbIA  Kanawwuin  anekTpog MU
nongaporpaduyeckuii aHanus. Teepable anekTpoAbl. MNoTeHuunan
MOnyBOMHbI W KA4YeCTBEHHbI  BONbTaMNEPOMETPUHECKMI
aHanus. lNpegenbHbln AMPEY3MOHHBLIN TOK. KonnM4ecTBEHHbIN
BOMNbTaMnepoMeTpuyecknii aHanus. NoHatne o6 MHBEPCUOHHOM
BONbTAMMNEPOMETPUU. AMNEPOMETPUYECKOE TUTPOBAHME.
OneKkTporpaBUMETPUYECKUIA aHamNm3.
MpsiMasn KynoHOMETPUSI U KYITOHOMETPUYECKOE TUTPOBAHME.
Mpsimas koHaykToMeTpusi. KoHOyKTOMeTpuyYeckoe TUTpOBaHME.
BbICOKO4aCTOTHOE KOHOYKTOMETPUYECKOE TUTPOBaHUE.
2. JTabopamopHbie pabombi
2.1 BBeneHue B aHanuMTU4yeckyto TexHuka aHanuTnyeckoro akcnepumeHTa. OCHOBHble npasuna
XUMUIO TEXHUKM ©OesonacHocTM npu paboTe B  aHaNUTUYECKOWN
nabopatopun. BaselwrBaHne Ha TEXHUYECKNX U aHaNMUTUYECKMX
BECax.
2.2 CTaguun aHanuTM4ecKkoro MpaBuna paboTbl C  TOYHOM  XUMWYECKOW  MOCYAOW.
npouecca n metpornorndeckne | KanmbpoBaHne TOYHOM MEPHON NOCYAbI.
BOMPOCHI aHaNUTUYECKON
XUmum
2.3 XvMnyeckoe paBHOBECUE B OnpepeneHne cogepxaHua b6apusa B kpuctannormgpate BaCl.
peanbHbiX cuctemax. Cucrema | 2H20 ¢ ucnonb3oBaHveM METOAA OCaKOEHNUS.
0cagoK-pacTBop. OnpegeneHne KpucTannusaumMoHHON BOAbI B KpucTannorugpare
paBMMeTpu4eckme MeToabl BaCl> 2H20 meToaom OTroHKM.
aHanuaa.
2.4 OcCHOBHbIE TUMbI peakuni, MpotonutomeTpusa.  lpurotoBrneHne 1 CTaH4apTM3aums

ncnosb3yemble B
TUTPUMETPUMN.
TuTpumeTprYeckue MeToabl
aHanwusa.

pacTBOPOB NPOTONMTOB.
OnpegeneHne BpeMeHHON (kapOOHATHOW) )XeCTKOCTU BOAbI.
OnpegeneHne AByx NPOTOSIMTOB MPU COBMECTHOM MPUCYTCTBUM
C MCMONb30BaHNEM OBYX NHAMKATOPOB.

KomnnekcoHomeTpua. CTaHgapTnsaums pacteopa TpuroHa b.
Onpepaenexne obLwen XecTKoCTH BoAbl.
KomnnekcoHomeTpuyeckoe onpeaeneHme WOHOB  Pa3fUYHbIX
MEeTannoB B MHOFOKOMMOHEHTHbIX CUCTEMax (KOHTPOIribHas
paboTa no BapuaHTam).

OkcpeameTpusi. [MepmaHraHaTomeTpus. CraHgapTtumsauus
pacTBopa nepmaHraHara Kanusi.

lMNepmaHraHaToMeTpryeckoe onpeferieHne CoAepXKaHus MOHOB
Xernesa B pacTBOpe.

NopomeTpua. CraHgapTmsauus  pacTBopa  Tuocynbdata
HaTpus.

NopomeTpuryeckoe onpegeneHne MOHOB MELQW B pacTBOpe.
OnpefgeneHne nepokcraa Bogopoaa.

OcagutenbHoe  TuTpoBaHue. OnpedeneHve  CoaepKaHus
XJTOPVA-UOHOB B NPUPOAHbLIX BOAAX.




2.5 Tepmuyeckne metoabl -
aHanusa
2.6 MeToabl MackupoBaHus, OkcTpakumsa. OnpepeneHne MUKPOKONMMYECTB MOAWUA-MOHOB B
pasgeneHus u NPUCYTCTBUN MaKPOKOSTMYECTB XJ1opua- u 6poMUa-1OHOB.
KOHLIEHTPUPOBaHUA
2.7 XpomaTtorpaduueckme metoabl | MNpaBuna pabotbl Ha xpomaTorpade. TexHuka GesonacHocTu
aHanmsa npu pabote B nabopatopum XxpomaTtorpaduyeckmx MeTonoB
aHanusa. MazoxpomaTtorpadmyeckuini aHanus cMecu CrmpToB.
PasgeneHune MOHOB LUWHKA W HUKENS Ha aHUOHOOOMEHHUKE.
OnpeneneHve CMecM aMMHOKMUCIIOT MEeToAOM  OyMakHOM
Xpomarorpadun.
2.8 CnekTtparnbHble MeToAabl doTomeTpusa. OnpegeneHve WOHOB >enesa B pacTBope
aHanmsa MeToaoM hOTOMETPUN.
OnpegeneHne MOHOB Meay B pacTBOpe MeTOAOM (DOTOMETPUM.
lMnameHHass amuccMOHHas  cnekTpockonus.  OnpegeneHuve
WOHOB HaTpUs U Kanusl.
KonuyecTBeHHbIN aHanu3 CoeauHeHu XpoMa 1 MapraHua npu
COBMECTHOM MPUCYTCTBUM METOAOM CMEKTPOPOTOMETPUN.
OnpefgeneHve cogepxaHWss apoMaTU4eckod amMUHOKUCNOTHI
METOAOM CNeKTPodOTOMETPUM.
2.9 OneKTpoxXumMmnyeckne MeToabl lMoTeHuMOMeTpMYECKoe TUTPOBAHUE WOHOB Xere3a pacTBOPOM

aHanmsa

fbuxpomaTa kanus.

OnpepeneHne HUTpPaT-MOHOB B pacTBOpPE C MCMOMb30BaHWEM
HUTpaT-CeneKTMBHOro aNeKkTpoaa.

KynoHomeTpuyeckoe TUTPOBaHWE MOHOB MeAW B pacTBOpe.

13.2 Tembl (pasaensl) AUCLUUNIIUHBI U BUAbI 3aHATUI:

Bugbl 3aHsaTMI (4acoB)

Ne HanmeHoBaHue Tembl (pasgena)
CamocTtosTe
n/n OVCUMNITUHBI Jlekumm rK JlabopaTtopHble Bcero
nbHas pabota
1 BBeneHue B aHanuMTU4yeckyto 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
paBnmMeTpuyeckne Metoapl
aHanuaa.
OCHOBHbIE TUMNbI peakLmn,
4 NCMNomnb3yeMbIX B TUTPUMETPUM. 22 5 60 16 100
TutpumeTpryeckme meToabl
aHanmaa.
TepMmuyeckne MeTodbl aHanmaa 4 0 0 4 8
6 MeToabl MackMpoBaHus, 10 > 12 30
pa3sfeneHus 1 KOHLEHTPMPOBaHNS
7 XpomaTorpadgumyeckme MeToabl 16 4 30 16 66
aHanmsa
CnekTtpanbHble MeToAbl aHanmaa 12 32 16 62
9 ONeKTPOXUMNYECKNEe MeTOAbI 8 5 o8 14 52
aHanmsa
UToro: 90 16 198 92 396

14. MeToaun4yeckue ykasaHuA onsi 06y4aroWmnxXcsa No OCBOEHUIO AUCLMMNIIUHDI




OCHOBHbIMU y4ebBHbIMWU MaTepuanamu Npu OCBOEHNW OUCLUNNUHBI « AHaNMTUYECKas XMMUS» ABNAIOTCA KOHCNEKTbI
nekumn 5 n 6 cemecTpoB, yuyebHO-meToaMYeckne nocobus Ans BbINOMHeHMA nabopaTopHbix paboT Mo
KMaccu4eckuM W MHCTPYMEHTamnbHbIM MeToAaM aHanv3a, MeToguveckve nocobusi ¢ KOHTPOMbHLIMK 3adaHnsaAMu
OnA  Tekylwen aTtTecTaumu, OCHOBHas nuTepaTypa, MpuBedeHHass B HacTtodwewn [lporpamme, a Takke
OOMNOMNHUTENbHaA NuTepaTtypa AN CaMoCTOSATENbHOM paboThl yyalmxcs. Ons ycnewHoro 0CBOEHUst ANCLMMNAWHBI
KypCcoMm npefycMOTpeHbI crieaytowime popmMbl TekyLlen aTTecTauun: KOHTponbHas paboTa 1, KOHTPOmbHble paboThl
(konnokBuymbl) 2-3, BbINOMHEHME KypCcOBOW paboTbl B 6 cemMecTpe W HanucaHuwe pedepata B 5 cemecTpe.
CamocTosaTenbHasa pabota No U3y4YeHWo OUCUMUMNUHBLI NMPOBOAUTCS C UCMNOMb30BaHNMEM PEKOMEHOYEeMOro crmcka
nuTepaTypbl N ANEKTPOHHbIX PECYPCOB, YKa3aHHbIX B pasgene 158.

15. MMepeyvyeHb OCHOBHOM WU [AOMNOJSIHUTENILHOM nUTepaTypbl, PecCypcoB WHTEpPHET,
Heob6XoAUMbIX AN OCBOEHUA AUCLMUNIIUHbBI (Criucok numepamypsl 0hOPMIISIEINCS 6 COOmeemcmeuu
¢ mpebosaHusmu NOCT u ucnionb3yemcs obujasi ckeosHasi Hymepauyus 0risi ecex audo8 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n McToYHUK
OcHosbl aHanumuyeckol xumuu @ 8 2 m. ! y4yebHuk: Ons cmyd. 8y308, 06y4. MO XUM.
1 HanpaeneHusam / nod ped. FO. A. 3onomoea. — Mockea : Akademus, 2014. — (Bbicwee
obpasosaHue. EcmecmeeHHbie Hayku). - T. 1 /[ T. A. bonbwosa u dp. | - 6-e u3d., nepepab. u
don. - 2014. — 390 c.
OcHoebl aHanumudeckol xumuu @ 8 2 m. : y4ebHUK Onsi cmyd. 8y3o8, 0byd. MO Xum.
5 HanpaeneHusm / nod ped. FO.A. 3onomoea. — Mockea : Akademus, 2014. — (Bbicwee
obpasosaHue. EcmecmeeHHbie Hayku). - T. 2/ [ H. B. Anos u dp. | -6-e usd., nepepab. u dor. -
2014. — 409 c.

6) gononHuTenbHasa nuTepaTtypa:
Ne n/n McToYHUK
Kpucmuan . AHanumudeckas xumusi= Analytical Chemistry : @ 2-x m. /. Kpucmuat ; nep. ¢

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

4 AHanumudeckas xumus. Mpobnembl 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 yHusepcumemos U 8y308, 00y4. 0 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 0ns ey3oe / 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 sy3o8 / B. I1. Bacunbes, Jl. A. KouepauHa, T. [. Opnosa ; nod ped. B. I1. Bacunsesa. — M. :
Lpogha, 2003. — 320 c.
OcHosbl aHanmumu4eckoli xumuu : 3ada4yu U eorpockbl : y4eb. rocobue Onss cmyo.

8 yHUBepcumemos, Xum.-mexHorl, neo., c.-x., Med., u ghapmauesm. sysoe /B.N. ®adeesa [u dp.] ;
nod ped. FO.A. 3ornomoea. - M. : Boicw. wk., 2002. — 411 c.

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

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

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

12 lpuknadHol xumu4eckuli aHanu3 : rpakmuyeckoe pykosodcmeo / 100 ped. T. H. Lllexosyoeod,

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

Knaccuyeckue memodbl aHanusa. [lpakmudeckue pabombi Mo aHanumuyeckol Xumuu
13 y4ebHo-memoduveckoe nocobue / cocmasumenu: T.B. Enuceesa [ u Op.] — BopoHex :
U3damenbcko-rnonuepaghudeckul yueHmp «HayyHnas kHuea», 2016. — 135 c.

Memodbl pasdeneHusi u ebiderieHuUs1 eewiecme 8 Xumuu, MeOUUUHE, [IPOMbIWITEHHOM
npouseodcmee / [cocm. T. B. Enuceesa [u O0p.]; BopoHexckull 20cydapCmeeHHbIl

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

15 BbyoHukos I'. K. OcHosbl cospemMeHHO20 anekmpoxumudeckozo aHanusa / 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-nonuepaghudeckuli yeHmp «HayyHas kHuza», 2018. — 96 c.
17 bobpewosa O. B. [lNomeHyuomempu4yeckKue CeHCOpPbi Ha OCHO8E UOHOOBMEHHUKO8 Oris




aHarnu3a 800HbIx pacmeopos / O. B. bobpewosa, A. B. lNapwuHa. — BopoHex : 130amernbcko-
rnonuepaghuyeckuli yeHmp BopoHexckoeo eocydapcmeeHHo20 yHUsepcumema,, 2012. — 154c.

18

lNomeHyuomempuyeckue Memodbl aHau3a J/1IeKapCmeeHHbIX sewecms : yyebHoe rnocobue /
cocm. B. M. Bacunbesa [ u 0p.]. ;| BopoHexckuli 2ocydapcmeeHHbIl yHuUsepcumem. — BopoHex
. s0amenbcko-nonuepaguyeckull yeHmp «Hay4Has kHueaax, 2015. — 106 c.

19

CriekmparbHbie MemoObl aHanusa: y4yeb.-memod. nocobue / B. WN. Bacunbesa [ u 0Op.] —
BopoHex : Hay4Has kHuea, 2011. — 212 c.

20

Gekkep 1O. Cnekmpockonus / FO. bekkep. — M. : TexHocghepa, 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

Bekkep FO. Xpomamoepacgpus. MHcmpymeHmarnbHas aHanumuka: Memods! xpomamozpaghuu u
KanunnspHozo arnekmpoghopesa / 0. bekkep. — M. : TexHocgpepa, 2009. — 472¢.I1SBN 978-5-
94836-212-0

23

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

B) MHpOpMaLMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHblE pecypcbl (ouLmanbHble pecypchl MHTEPHET):

Ne n/n

Pecypc

24

3onnomos 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., CripagoyHblie daHHbIe O pacyemos 8 aHanumu4eckol XumMuu [OrneKmpOoHHbIU
pecypc]: y4eb. - Memod. nocobue. 5-e u3d., nepepab. u don. / MupoHos U. B. - Hogocubupck :
PUL] HI'Y, 2018. - 152 c. - ISBN -- - Pexxum docmyna:
http://www.studentlibrary.ru/book/ngu013.html

26

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

27

AnekcaHOposa T.l1., AHanumu4yeckas Xumusi u ¢hu3uKko-xumu4yeckue memoOsb! 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 oU3UKO-XUMUYeCKue MemoObi aHasu3a [OreKmpoHHbIL
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., lNpakmuy4eckasi 8biCOKO3¢hghekmusHasi XUOKOCMHasi xpomMamozpacbusi
[GnekmpoHHbIl pecypc]/ B. P. Madep. - M. : TexHocgpepa, 2017. - 408 c. - ISBN 978-5-94836-
480-3 - Pexxum docmyna: http://www.studentlibrary.ru/book/ISBN9785948364803. html

30

XeHke X. JKudkocmHasi xpomamoepacghusi AHanumu4eckoe u ripernapamusHoe pasodesieHuUe
[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 aHaruMU4YeCKo20 KOHMPOJIs Mamepuarios.
XumuyecKkue u (hu3UKO-XUMUYECKUe MemoOdbl aHarnumu4yecKko20 KOHMpPOsis [SrneKmpoHHbIU
pecypc]: yuebHoe nocobue / B. A. ®unuykuHa, O. J1. Ckopckas, Y. B. Mypasbega. — OreKmpoH.
mekcmosble 0aHHble. — M.: U3damenbckul Jom MUCuUC, 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 y4peOeHUE 8bICUIE20
rpogheccuoHanbHo20 obpa3sosaHus "FOxHbil ¢pedeparbHbil yHugepcumem". - Pocmos-Ha-
Hony : U3damenbcmeo FKOxHo20 ghedeparnibHo20 yHugepcumema, 2009. - 288 c. ISBN 978-5-
9275-0653-8; Pexxum docmyna: http://biblioclub.ru/index.php?page=book&id=241003

33

Mukenesa . H. AHanumudeckasi Xumusi. rekmpoxumudeckue memodbl aHanu3a
[BriekmpoHHbIt pecypc]: y4ebHoe nocobue /I. H. Mukenesa, . . MenbyeHko, H. B.
HOHHUKOBa. — OriekmpoH. mekcmosbie OaHHbie. — Kemeposo: Kemeposckuli mexHonoau4eckull
uHcmumym nuwesouli npombiwneHHocmu, 2010. — 184c. Pexxum docmyna:
http:/iwww.iprbookshop.ru/14357/html

34

Jlebedes A.T. OcHosbl macc-criekmpomempuu besnkos u nenmudos : yyebHoe nocobue / A.T.
Jlebedes, K.A. Apmemenko, 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 | QYMK AHanumuyeckas Xumusi Ha 0cHoge Kypca https://edu.vsu.ru/course/view.php?id=10727 |

16. lMepeyvyeHb y4eOHO-mMeTOAMYECKOro obGecneyvyeHUs ANA CaMOCTOATEeNIbHOM paboTbl
(yyebHo-memoduyeckue pekomMeHOayuu, ocobus, 3adayHUKU, MemoOUYECKUE yKaszaHUsl 10 6bIMOJIHEHUI
rpakmu4YecKux (KOHMPOJIbHbIX), Kypcoebix pabom u dp.)

Ne n/n McTOYHUK

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

lpakmuyeckue pabomsl No aHanumu4eckold xumuu: Tumpumempuyeckue Memoob! aHanu3a :
y4yebHo-memoduyeckoe rocobue o HaripasneHuto nodzomosku | crneyuansHocmu «Xumusi» U
«®yHOameHmanbHas u npuknadHas xumus» | cocm.: T. B. Enuceesa [u 0p.]/ - BopoHex :
UsBamenbcko-nonuespaghudeckuli yeHmp «HaydHasi kHueay», 2015, - 97c.

AHanumudeckas xumusi: 3adadyu, mecmbl, KOHMPOribHbIe pabomsi : y4ebHoe nocobue | cocm.
3 T. A. KpbicaHosa [u 0p.] ; BopoHexckuli 2ocydapcmeeHHbIl yHUsepcumem. — BopoHex, 2016. —
103 c.

Enuceeea T. B. KoHmporibHble 3adaHusi no Kypcy «AHanumudeckas xumusi» / T. B. Enuceesa,
A. H. 3s6n08, A. B. Kanay. — BopoHex : BI'Y, 2011. — 40 c.

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

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

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

17. OGO6pasoBaTenbHble TEXHONOMMKU, MUCNONb3yeMble Npu peanusauum y4eOGHOMU
OUCUMNNNHBI, BKNO4YaAs [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (30), cMelwaHHOe OOy4eHue):

Mpy peanuaauun ANCUMNIIMHBI NPUMEHSAIOTCA pasfMyHble TUNbl Nekunn (BBogHasi, 0630pHbIe,
TemaTudeckme, npobnemHble) n nabopaTtopHble 3aHATMA. [Ons camMocToATenbHON paboTbl
pekoMeHOyeTCcsa cnucok nutepatypbl. [lpu peanusaumm y4ebHON AUCUUNIUHBI UCMOSb3YHOTCS
3fIEMEHTbI 3NEKTPOHHOro obyyeHus (30) n ancTtaHUMOHHblE ObpasoBaTesfibHble TEXHOMOrMU
(OOT) B 4YacTM OCBOEHMUS NEKUMOHHOIO MaTepuana, NpoBEAEHUS TEKYLLEN N MPOMEXYTOYHOMN
aTTecrtauuu, npoBedeHus 4Yactn nabopaTopHbiX paboT W camMocToATeNbHOW paboTbl
obyvyarowmxca  nNo  gucumnnuHe,  nossonswowme — obecneuvsBaTb  onocpenoBaHHOE
B3aMMogencTeune (Ha paccTtosiHum) npenogasaTtenen n obyyarLmnxcs, BKIIYas UHCTPYMEHTbI
3NEeKTPOHHOW MHOPMaLMOHHO-06pa3oBaTenbHON cpedbl BIYY «OnekTpoHHbIN yHMBEpCUTET
BIY» (https://edu.vsu.ru), npoBegeHne BebuHapoB, BMAEOKOH(EPEHLUMIA, B3aMMOOENCTBME B
couceTax, NOCPeACTBOM 3NEKTPOHHOW MNOYTbl, MecceHmXepoB. [1ns OCBOEHUS AUCUUMNMAVHDI
TaKkKe peKoMeHAyHTCAa ApYyrMe pecypcbl AN 3feKTpoHHOro obyyeHus (n. 15).

18. MaTepuanbHoO-TeXHU4YeCcKoe obecneyeHme AUCUUNIIUHbI:

Becbl aHanuTuyeckue; BeCbl TeXHUYECKMEe;, AUCTUNNATOPbI nabopaTopHble; WOHOMepbl OB-74;
KyrnOHOMeTpU4eCcKkne YCcTaHoBKW; poToanekTpokonopumeTpbl KOK-2; nnameHHble aHanusatopbl
xngkoctn MAXK-1, MAXK-2; cnektpodotometpbl CP-26, CP-56, CP-2000; xpomaTorpadbl rasosbie
Chrom-4, Chrom-5; xpomaTorpaduyeckue KOMOHKWN; MOHOOOMEHHbIE KOMOHKWU; XpomaTorpaduyeckas
Oymara; cywwunbHble wkadpbl LF60/350-VG1, mydenbHble neun LF-7/11-G1; Xxumudeckue peakTuBbl;
XMMuyeckaa nocyga, xnopuacepebpsiHble anekTpodbl CPpaBHEHWUS M Pa3nU4YHble NOHOCENEKTUBHbIE
ANEeKTPOAbI.




MynbTmeguna npoektop BEWQ, HoyTOyk 15 Toshiba, akpaH

19. OueHo4HbIe cpeancTBa AnsA nposegeHusA TeKyI.I.leVI n I1p0Me)KyT0'-IHOI7I aTrectauuu

creaylowmx pasaenos ANCUMNIINHBI

MopsAO0K OLIEHKN OCBOEHMSA 0ByYaloLLmMMIUCa y4eBGHOro matepuana onpeaenseTcsa coaepxaHuem

HaumeHoBaHue Wuamkatop(bl) .
r’|\}|g'| pasfena AUCLMMIMHbI KO“&';?;)eH AOCTUKEHMS OueHouHble cpeAcTsa Ans Tekyluen atT.
(moayns) 5 KoMneTeHUnn
Or1K-1.1, OlK-
BeeneHne B OrlK-1, 1.2, OTK-1.3, .
1 aHanMTUYECcKyo XUMUIO OlK-6 %I_-IZK-SH k%l_-g(' ViHpmBIAYyanbHeIA Onpoc
Ol1K-6.4
Or1K-1.1, OIK-
Cranim 1.2, OMK-1.3, JlabopaTtopHas paboTta no kanubpoBaHuio
aHanmMT4eckoro OrIK-1, Orl1K-2.1, OrIK- g’ quHoﬂpme HOM noc blp
o | Nbouecca OrIK-2, 2.2, ONK-2.3, Pedepat no MaTeMFE;TI/ILIeCKO}I;Inoﬁ aboTke
MeTpornoruieckue Or1K-3, Or1K-2.4, OrK- P e3VIILbTaToB P
BOMPOCHI OnK-6 3.1, OMNK-6.1, pesy.
orpoc Becena no teme
aHanMTU4eCKOM XMMun OfK-6.2, OTIK- A
6.3, OlK-6.4
Xnmnyeckoe Or1K-1.1, Or1K-
paBHOBeECUE B 1.2, OMNK-1.3,
peanbHbIX cucTemMax. OrllK-1, OZHZK_(%IJIkOZHSK_ JlTaBopatopHble paboTbl No
3 Cucrema ocagok- OriK-2, OMNK-2.4 bhk- rpaBUMETPUYECKOMY aHanuay
pacTBop. OrllK-6 6.1. OMK-6.2 MHavBmayanbHbI onpoc
MpaBUMeTpUYECKME OMK-6.3, OMK-
MeTo bl aHanm3a. 6.4
OlK-1.1, OMNK-
OCHOBHbIE TUNbI (;I'IZK quaLI'IsK
Egggﬁwbgglemue 5 825; 2.2, OMNK-2.3, NaGopaTopHble paBoTbl Mo
4 o OrlK-2.4, OMNK- TUTPUMETPUYECKOMY aHanm3ay
TTPIMETPMN. OrK-3, 3.1, OlK-3.2, KoHTponbHas pabota Ne1
TuTpumeTpuyeckme Or1K-6 OnNK-6.1, OMK-
MeToAbl aHanusa. 6.2, OlK-6.3,
OlK-6.4
OlK-1.1, OMNK-
. 1.2, OMNK-1.3,
5 Tepmuieckue meTone! OMK-1, OrK-2.1, OlK- WuavBmayanbHbIi onpoc
aHanusa OrlnK-2 2.2 OMNK-2.3
OlK-2.4,
OlK-1.1, OMNK-
1.2, OMNK-1.3, " .  onpoc
M , g OlK-2.1, OnK- HOnBMAYanbHbBIN On
6 paigognbérmzcEmposaHm SEE; 2.2, OlNK-2.3, JlabopatopHas paboTta no metogy
KOHLEHTPUPOBaHWSI. OlK-6 OGI'I1K(2)§K%I'IZK JKCTpaKkumMm
OlK-6.3, OMnK-
6.4
OlK-1.1, ONK-
1.2, OMNK-1.3,
OrK-1, OrIK-2.1, OrIK- JlabopaTtopHkle paboTel N0 meToay
7 XpomaTtorpadguyeckme OrnK-2, ()ZILIZI’(—(ZDIZKE)ZII'IB'I’(- XpomaTtorpacum
MeToabl aHanu3a OlK-3, 31 OMNK-3.2 KoHTponbHas pabota Ne2
OriK-6 OrK-6.1, OTK- KypcoBas pa6oTta
6.2, OMNK-6.3,
OlK-6.4
OlK-1.1, ONK-
1.2, OMNK-1.3,
OrK-1, OnK-2.1, OMK- | JlaBopaTtopHbie paboTbl Mo cnekTpasbHbIM
8 CnekTpanbHble MeToAb! OlK-2, 2.2, OMK-2.3, MeToaaMm aHanusa
aHanusa OnK-3, Or1K-2.4, OlK- KoHTponbHas pabota Ne3
OlK-6 SI'I1K qugﬂzK KypcoBas pa6ota
6.2, OMK-6.3,




Nuaukatop(bl)

HanmeHoBaHue
I"I\;Ig'l pasgena aucumnimvHbl KO“&;?;?” LOOCTUXEeHUs OueHouHble cpeacTBa Ans TekyLlen aTT.
(moayns) 5 KOMMeTeHunn
Ol1K-6.4
OlK-1.1, OlK-
1.2, OlK-1.3,
OrlK-1, OriK-2.1, OrK- JlTabopatopHkle paboTbl No
9 OneKTpoxXuMmnyeckune OnnK-2, OZI"IZK(Z)QKE)ZI"ISK 3MEeKTPOXUMUYECKUM MeTo4am aHanmsa
mMeToAbl aHanu3a OrK-3, 3.1 -O'I'Ik-3 > : NHavBuayanbHbIi onpoc
OMK-6 | OrK-6.1, OMNK- Kypcosas pabota
6.2, OlK-6.3,
OlK-6.4
MpomexyTo4Has aTTecTauums MepeyeHb BONPOCOB A 9K3aMEHOB, 3a4eTOB
dopmMa KOHTPOMs — 3a4eT, SK3aMeH

Mo peLweHnto Ka(beﬂ,pbl OLIEHKWN 3a 3K3aMeH/3adeT MoryT ObITb BbICTABMEHbI MO pe3ynbTatamMm TeKyLLl,eIZ
arrecrtauunmn o6yqa+ou_leroc;| B CeMecCTpe, HO He paHee, 4eM Ha 3aKrni4YnTeribHOM 3aHATUWN. |_|pl/l
Hecornacum ctyaeHta c OLIEHKOW nocneaHui BrnpaBe cAaBaTb 3K3aMeH/3a4eT Ha OOLLMX OCHOBaHUSIX.

20 TvnoBble OLEHO4YHble cpeactBa MU MetToguyeCkKkune mMartepuanbl, onpegendrowjue
npoueaypbl oueHnBaHuA

20.1 TeKywmin KOHTPOSb YCNeBaemMocTn
KoHTponb ycneBaemMocTu No UCLMNITMHE OCYLLECTBMASIETCS C MOMOLLbIO CNEeAYHOLMX OLEHOYHbIX
cpencTs:
KoHTponbHble paboTbl, JlTabopatopHble paboThl, PedepaT, Kypcosas paboTa

(HaumeHoB8aHuUe OUeHO4YHO20 cpedcmea meKyuweao KOHMpPOIis ycriegaemocmu)
MepeyeHb 3aA4aHN ANA KOHTPONbHbLIX PabOT(KONNOKBUYMOB), TeM pechepaToB, KYPCOBbIX

MepeyeHb 3aA4aHU AN KOHTPONbHbLIX pabdoT

KoHTponbHasa paboTta Ne1
lposodumcs 8 nucbMeHHOU ¢hopme o 8apuaHmam, rpernodasamersis KOHMPOUpyem
camMocmosimesibHOCMb pelweHus: 3aday KaxobiM cmyOeHmMOoM, rpoeepsiem 8bIrofIHEHHbIE 3a0aHus U
opaaHu3yem pabomy Hal owubkamu 2pyrirbl 8 ayoumopuu

BapuaHm Ne 1.

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

HNO,

2. Onpenenntb Ckayok TUTpoBaHusa npu Hentpanusauumn 0.01 M pacteopa HCI 0.01 M pactesopom
NaOH v nogobpatb uHaukatop ans atoro TutpoBaHus (Viuc = 25.00 cm®).

3. 0.01 M pacteop HCI tutpytoT 0.01 M pacteopom NaOH ¢ nngukatopom deHondtanemHom (pT = 9).
PaccunTatb MHOMKATOPHYH OLLNOKY.

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

2. Onpegenutb cka4vok TUTPOBaHWUA Npu HenTpanusauun 25.00 cm® 0.1 M pacteopa NH,OH 0.05 M
pacteopomM HCI n nogobpatb nHamnkaTop.

3. BblumcnuTb norpetuHocTb 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 pacteop NaOH B konunuectse: a) 20.00 cv?®; 6) 21.00 cm®.

3. BbluMCnnTb MHANKATOPHYO norpeLHocTb npu TutposaHum 0.1 M pactesopa NaOH 0.1 M pactBopom
HCI ¢ nHankaTtopoM MeTUNoBbIM KpacHbIM (pT = 5).
BapuaHm Ne 4.

1. K0.01 M pacTtBopy YyKCyCHOM KucnoTbl Nnpnbasmnm Takon xe oo6bem 0.1 M pacTBopa aueTtaTa kanwms.
PaccuutanTte pH.

2. Paccuntatb pH pacTeopa, nony4eHHOro npu TUTPoBaHWM B MOMeEHT, 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 pactesopom HCI ¢ cheHondTanemHom
(pT =9)?
BapuaHm Ne 5.

1. Kakasa HaBecka xnopuaa aMMoHUs AormkHa 6biTk pacteopeHa B 100 cm® ero pactBopa, 4tobbl pH
pacTtBopa Obin paBeH 5.6?

2. BbluMcnnTh BENUUMHY HaBeckn xummyecku 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 notpebyeTtca ons HemTpanMsaumm npMMmecu MypaBbUHON
KMcnoTbl B popmanmHe, Haeecka kotoporo pasHa 10.0000 r? Maccosasi gons kucnotbl — 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, koraa k 20.00 cm® 0.2 M
pacTtBopa HCI no6aeneH 0.2 M pactsop 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 ¢ koHueHTpaumen 10 ~ 7 mons/am3.
2. Bbuucnutb pH pactsopa, NonyyYeHHoro npyu TUTPOBaHUKM B MOMEHT, korda k 20.00 cm® 0.1 M

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

3. PaccuuTante nHaMkaTopHyo norpewwHocTb npu tutposaHum 0.2 M pacteopa HCI 0.2 M pactBopom
NaOH c nHomkatopom MeTUIoBbiM KpacHbIM (pT= 5).

Bapuarm Ne 9.



1.

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

Onpegenutb cKkadok TUTpoBaHua npu Hentpanumsauum 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 pactBopa oTtutpoBanu 24.50 cm® pacteopa HCI B npucyTCTBUM METMIIOBOIO 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 TUTpPOBaHWE MNOSYYEHHONO W3 B3ATOM HaBECKM pacTBopa
pacxofoBarnock okono 15 cv®

[10.2 M consHon KncnoThl?

Paccumtate pH Havana (a) u koHua (6) ckayka, a Takke TOYKM IKBUBANEHTHOCTU (B) NPU TUTPOBaHWM
30.00 cm® 0.08 M pacteopa MypaBbuHoO kucnoTel 0.05 M pactesopom NaOH ¢ yyeToM M3MeHeHUs
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 pacteopy (NH4).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 copepxatbca B 0.5 am® pactsopa, 4ToGbl nonyunTts pH
9.127?

BapuaHm Ne 12.

1.

3.

PaccuutaTb pH ans cmecu 1 am® 0.02 M pacteopa xnopHoBaTUcTo kucnotel 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 nocne peakumm n3bbitok NaOH ottutpossisanm 10.50 cm® 0.1010 M HCI.
Bbluncnnte maccosyto gonto HNO3 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. Paccuutatb pH B pactBope NH.CI ¢ koHueHTpauven 0.01 M.
_ 10 "°
KNH4OH =1.75-10 *~.
2. Paccuutaiite ckadok TutpoBaHus 20.00 cm®* CHz;COOH (C, = 0.01 M) 0.02 M pactBopom NaOH.
3. Onpepgenute nHanKaTopHyto owmnbky npu TutpoBaHum 0.01 M pacteopa NaOH 0.01 M pactBopom
HCI ¢ dbeHondTanemHom (pT = 9).
Bapuarm Ne 14.
1. Paccuutaiite pH B 0.1 M pactsope Na>SOs; KHSO . =6.2.10 10,

3



2. Bblumcnute pH pacteopa HCI, Tutpyemoro 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 c nHgukatopom 6poMEpeHONOBLIM CUHUM
(pT = 3.8). Paccuntatb nHAMKaTOPHYIO OLLUMOKY.

Kputepumn oueHMBaHMA KOHTPONbHOM paboTbl Ne1:
OTnuYHO. YcnewHoe nNpUMEHEHWEe TEeOpPeTUYECKMX W MNPaKTUYEeCKMX 3HaHWMMA ONs peLleHns 3adaHui
KOHTpOnbHOM paboTbl. PelleHne Bcex 3a4a4 BbINONMHEHO 6e3 oLnboK 1 HETOYHOCTEN.
Xopowo. BbinonHeHne Bcex 3agaHuni, NpefyCMOTPEHHbIX B KOHTPONbHOM paboTte. [onyuieHbl
He3Ha4yMTenbHble OLUMOKN U HETOYHOCTM.
YpoBneTBopuTtenbHO. PelueHne HenonHoe, 6e3 060CHOBaHWIN U OO bSICHEHWNIA.
HeypoBneTtBopuTenbHO. HeT pelueHnin 3agayd KOHTponbHoW paboThl. [Mpn peweHnn 3agad u oTBeTax
Ha BOMPOCLI KOHTPOMBbHOW PaboThl JoNYLEHbI FPYOble, NPUHLUNNANbHbIE OLLINMOKM.

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

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

2. Teopus TeopeTUYECKUX Tapernok B XxpomaTorpaguu.
3.KnHeTnyeckas Teopusa xpomatorpadum.

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

6.[a30-xugKkocTHaa xpomaTorpadums.

7 . KngkocTtHo-TBEpaodasHasa xpomaTtorpadusi.
8.2KnakoCTHO-XMAKOCTHas xpomMaTtorpadus.
9.BbicokoadhhekTMBHaAA XNOKOCTHAS XxpoMaTorpadusi.
10.MoHo06MeHHasn xpomaTtorpadus.

11.NoHHas xpomaTorpadusi.

12.3Kckno3noHHasa xpomaTtorpadus. ObLwme npuHUMNGl MeToaa.
13.bymaxHas xpomaTtorpadusi.

14.ToHKkocnonHas xpomaTorpadms.
15.XpomaTo-mMacc-CnekTpoMeTpus.

KoHTponbHasa paboTta Ne 3 (konnokBuym)
lMposodumcs 8 eude uHOusUOyaslbHO20 cobecedoBaHusi MO crieKkmparsbHbIM MemodaM C KaxXObiM
cmydeHmowm

1.Knaccudmkauma metogoB cnektpockonuu. CnekTpbl MCNYCKaHUs, MOrMOWEHUS W pacCesHUS.
CTpyKTypa aTOMHbIX 1 MONEKYNSAPHbLIX CMEKTPOB.

2.ATOMHO-3MUCCUOHHAs  crekTpockonus. ATomMmsaTopbl. MeTponorndyeckme XapakTepuctukm u
aHanuTnyeckne BO3MOXHOCTU aTOMHO-3MUCCMOHHOIO MeTo4a aHanm3a.

3.MeTtog hoTomMeTPUN NNIAMEHMN.

4.ATomHO-abcopbumoHHast cnekTpockonus. ATomusaTopbl. MeTponorndeckne xapakTepucTuki U
aHannTM4eckme BO3MOXXHOCTN aTOMHO-abcopbUmMoHHOro MeTtoaa.

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

6.AbcopbumoHHas cnektpockonua B YO n Buammon obnactax. OcHoBbl meTtoga. AnnapaTtypa ans
cnekTpodoToMeTpumn n otomeTpmnn. MeTponormyeckne xapakTepnucTmkm MeToaos.

7.NHdbpakpacHas cnektpockonus. MNpuHUMN 1 OCHOBbLI MeToda. TeXHMKa 1 NpakTU4eckoe NpMMeHeHne.
8.CnekTpockonusa KOMOMHALMOHHOIO paccesiHNA (pamMaHOBCKas CNEKTPOCKOMNMS).

9./ltommHecueHTHas cnektpockonus. OCHOBbI MeToAaa.

10.MoHATMe 0 Macc-cnekTpoMeTpun. BoamoxXHOCTM MeToaa.

Kputepuun oueHuBaHMA KOHTPOSbHbIX paboT 2 u 3 (KONOKBUYMOB):



- 3auTeHo. BbicTaBnsercs CTyAeHTy, eClin OH 3HaeT TeopeTundeCkne OCHOBbI MeToaa, npeacrtaBui
NOSHbIN aprMeHTMpOBaHHbIVI OTBE€T Ha BOMNpoc KOHTpOJ'IbHOI7I pa60TbI, oTBETUI1T Ha OONOJIHUTEJIbHbIE
BOMPOCHI.

- He 3auyTteHo. BLiCcTaBnseTcs CTyAeHTy, eClin OH He CMOIr OTBeTUTb Ha I'IpeD,J'IO)KeHHbIVI BOMpocC
KOHTpOJ'IbHOI;l pa6OTbI N 3aTpyaoHAETCA OTBETUTb Ha OOMNOJTHUTENbHbIE BOMNPOCHI NpenogaBsaTtens.

KypcoBas pa6orTa:

Kypcoeasi paboma ripogsodumcs 8 wecmom cemecmpe. Kaxdbili cmydeHm rioriydaem uHOusudyarsibHoe
3adaHue (Temy u nnaH 6bINOAHEHUS Kypcosol pabombl, CRUCOK Jiumepamypsl), mpebyrowee
MPUMEHEHUs1 ToJ1y4eHHbIX 3HaHul, yMeHUlU U HaebIKo8 8 Kypce «AHanumuyeckas Xumusiy. 3awuma
Kypcosbix pabom ripoxodum ¢ rpe3eHmayuel pe3yrbmamos Kaxobim cmydeHmom. OueHKka 3asucum
HEe mONbKO Oom 3KCrepumMeHmasibHO MOJly4YeHHbIX pe3y/nbmamos, HO U Om ypoB8Hs eraldeHus
MamepuasioM, Om O0meemo8 Ha 80rpochbl npernodasamersis, Om Kadecmea OQOopMieHUs U
npedcmaeneHuss pabomel. Kypcogas paboma OosmmkHa Obimb oghopmiieHa 6 coomeemcmeuu ¢
mpebosaHusmu FOCT, ¢ ucrionb3oeaHuem 0603Ha4YeHUl U mepMuHo8 coaniacHo rpasunam IUPAC.

Tembl KypcoBbIX paboT (Nnpumepsbl):
1. CnekTpochoTomeTpuyeckoe onpeaeneHme ankunapoMaTnyeckon ammHOKUCNOTbLI B BOOHOM pacTBope.
2. lNoTeHunomeTpuyeckoe onpenerieHne KOHCTaHT OCHOBHOCTN aHMOHOOBMEHHOro Mmatepuana.
3. OnpegeneHne 0b606LLEeHHBbIX NoKasaTenen cogepXXaHns opraHMYecknx BeLecTB B MPUPOOHON BoAe.
4. doTomMeTpuYyeckoe onpegernieHne rnmumMHa B Buae MeaHoro Komnrekca.
5. OnpegeneHne obLiero conecogepXaHus U COAepXaHusa rnaBHbIX MOHOB B Bode BopoHexckoro
BOAOXpaHMNMLa
6. AHanu3 M3MeHeHWs CTPYKTYpbl aHMOHOOBMeHHMKa npwu copbuumn dopmansaernga metogom WK-
CMEeKTPOCKONUN.
7. PasgeneHue TMpo3nHa 1 MUHepanbHOW Conu MeTOAOM afiekTpoananmsa.
8. OnpegeneHune LWENOYHOCTUN U XXECTKOCTM BOAONPOBOAHOM BOAbI B pasHbIX parioHax r. BopoHexa
9. OueHka cogepXaHus MOHOB TSXenblX MeTansnoB B Boge BopoHexXckoro BoAoxpaHunuLua.
10. YcTaHoBReHWe coepxaHns HUTpaT-MOHOB B NNOLOOBOLLHOW NPOAYKLMKN C UCMONb30BaHNEM MeToaa
NOHOMETPUMN.
11. AHann3 MmMHepanbHOro cocTaBa MOJSIOYHOW ChIBOPOTKM.
12.Pa3geneHne apoMatnyeckorn aMUHOKMUCNOTBI U HATPaTa HaTpusa MeTOAOM Ananusa.

Kputepuu oueHnBaHnA KypcoBomn paboTbl:

OTnNMYHO. YcnewHoe NpuMeHeHNe TEOPETUYECKUX U NPAKTUYECKUX 3HAHWIA ONS BbINOMHEHNSI KYPCOBOM
paboTtbl. KypcoBasi BbIMOMHEHA MOMHOCTBIO B COOTBETCTBMM C  MOCTABMEHHbIM  3aJaHUEM.
OkcnepuvMeHTanbHble  pesynbTaTbl  CTaTUCTUYEckM obpaboTaHbl WM npoaHanuavpoBaHbl.  [pu
BbINOMTHEHNM MUCCNeAoBaHUSA cobnioganvcb npaBumna TEXHUKM 3KCMEPUMEHTA N TEXHMKM Be3onacHoCTH
aHannTnyeckmx pabot. PaboTta npaBunbHO odopMIieHa 1 3alumLLEHa.

Xopouwo. BeinonHeH Becb 06beM KypcoBon paboTbl, MpeayCcMOTPEHHbIM npenogaBaTenem. [JonyLieHbl
He3HaunTenbHble OWMBKM W HETOYHOCTM B 3IKCMEpUMEHTe. OKCnepuMMeHTanbHble pesynbTaTbl
cTatuctTudeckn obpaboTaHbl M npoaHanuanpoBaHbl. [Mpy BbINOMHEHUM KccregoBaHus cobnoganucb
npaBua TeXHUKN IKCNEePUMEHTa N TeXHUKM Be30nacHOCTN aHanuTuyecknx pabot. Pabota npaBunbHO
ocbopmMrieHa 1 3alyuLLeHa.

YooBneTtBopuTenbHo. KypcoBas paboTa BbIMOMHEHA M 3alUMLLIEHA, HO pe3ynbTaTbl NpeacTaBneHbl 6e3
obOoCcHOBaHWIA 1 OObACHEHWMn. EcTb npeTeH3aum no odpopmneHuto. Oby4varolmecs He OTBEYalT Ha
BOMPOCHI NpenogaBaTensa U He MOryT MPUMEHUTb MOMYyYEHHbIE 3HAHUS MO Kypcy ANs MHTepnpeTaumm
NOMYYEHHbIX AAHHbIX.

HeypooBneTBopuTtenbHoO. KprOBaﬂ pa60Ta He caenaHa unn caenaHa Ha HU3KOM TeopeTu4eCKoOM U
3KCnepnMmMmeHTaribHOM ypoBHe. I'IpM 3aluTe aonyLleHbl rpy6b|e, npuHUunuanbHble oK.

PedepaT



Pedepatr «MatemaTmyeckass ob6paboTka pe3ynbTaTOB XMMUYECKOro aHanvsa», KOTOPbI BKMYaeT
BbIMOSIHEHNE WHOMBUAYANbHOrO 3afaHus ONS KaXOOro CTyAeHTa — MOJHyl o6paboTky pesynbTaToB
BbINOSIHEHHOWN NabopaTopHol paboTkl Ha TeMy «[TPOTONUTOMETPUSI» C ONMUCAHUEM OCHOBHbLIX MOHATUI U
XapaKTepUCTMK BOCMPOM3BOANMOCTY aHanun3a.

Kputepuu oueHmBaHus pedepara:

3auTeHo. BuicTaBnsercsa CTyAeHTy, ecln B pe(bepaTe KpaTKO OTpaXeHbl OCHOBbI MaTemaTnyeckom
06p660TKI/1 pe3ynbTatoB Manomn Bbl60pKI/I M nposeaeHa ctatuctn4eckad o6pa60T|<a pe3ynbTaTtoB OA4HOM
n3 na6opaTopr|x pa60T, BbIMOJTHEHHbLIX CTYAEHTOM.

He 3auyTteHo. BbicTaBnsieTcs CTyAEeHTY, eclin peq)epaT He COaH unn B cCAaHHOM pe(bepaTe OTCYTCTBYET
onncaHne OCHOB CTaTUCTUKKU MarlbIX Bbl60p0K nvinn o6pa60TKa CcoBCTBEHHBIX pe3ynbTaTos,
nony4yeHHbIX Ha OAHOM U3 na6opaToprlx 3aHATUA NO aHaNUTUYECKOW XUMUU MO pasgeny 4
«TMTpmmepr-lecme MeTodbl aHalin3a».

20.2 NMpomexyTo4Haa aTrectauma

MpomexyToyHast aTTecTaumsi No AUCLMMNIIMHE OCYLLIECTBNSIETCA C NMOMOLLLIO CreayoLmX
OL€HOYHbIX CPeaCTB:
lMucbmeHHble omeembl U  pesynbsmambel cobecedogaHuss M0  80Mpocam
3K3aMeHayUOHHbIX busiemos u no 8onpocam K 3a4yemy
(HaumMeHogaHue OUeHOYHO20 cpedcmea NPOMEXYMOYHOU ammecmauuu)

MNepeyeHb 8onpocoe Kk ak3ameHaM u 3a4yemam, nopsidok gpopmupoesaHusi KUM

lNMepeyeHb BONPOCOB K 3K3aMeHaMm

Bonpochkl K ak3ameHy Ne1 no aucumnnuHe

1.Mpegmet aHanutMyeckon xumun. Knaccudwukaums aHanuTudecknx metogoB. TpeboBaHus K
MeTogam.

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

3.Ctagmm aHanutn4yeckoro npouecca. Otéop npobul. NogrotoBka npobbl Angd aHanuaa.

4. AHannTtudeckun curHan. Mamepenue. pagyupoBka. [MOHATMA 4YyBCTBUTENBLHOCTM W npeaena
obHapyxeHus.

5.To4yHOCTb M3MepeHusi. Cuctematnyeckme u criydamHole owmndku. Matematmyeckas obpaboTka
pes3ynbTaToB aHanu3aa.

5.TeopeTuyeckne OCHOBbI MeToga rpaBumeTpun. PaBHoBecwe B cucTeme 0CafoK-pacTBop.
TepmoguHammnyeckas, KOHUEHTPaLMOHHAs U YCrOBHAasi KOHCTaHTa Npou3BeAeHUs pacTBOPUMOCTH.
Ycnosus o6pa3oBaHus U pacTBOPEHUSI ocajka.

6.PactBopmmMoCTb. PakTopbl, BAMSIOLIME HA PAaCTBOPMMOCTbL MariopacTBOPMMOro MeKTponuTa.
7.CyLWHOCTb rpaBUMETPUYECKOrO MeToda aHanusa. MeTon ocaxaeHus 1 MeTof OTroHKW. PacyeTsl
B rpaBMmMmeTpun. [paBUMeTpUYECKUA dhaKTop.

8.TpeboeaHus k ocagutento. Ocaxgaemas n rpaBumeTpudeckast dopmbl. TpeboBaHUSA K HAM.
9.AMOpMdHBIE U KpUCTaNU4eckme OCafku, YCNnoBuUs UX MonyyeHusi. Pasmep 4actuy OCaaKos,
BNUsiHME pasnunyHbIxX paktopoB. OTHOCUTENBHOE NepechkileHne. [oOMOoreHHoe ocaxaeHue.
10.3arpsisHeHune ocagkoB. CoocaxaeHne, ero pasnnyHble MeXaHN3MbI.

11.MpumeHeHne rpaBMMeTpuYecKkoro metoda. [paBMmeTpuyeckoe onpegeneHve Gapusa v BoAabl B
Kpuctannornapare xnopuga 6apums.

12.CywHocTb TTpUMeTprn. Knaccudmkaumsa TMTPUMETPUYECKUX METOLOB.

13.MeTtog nuneTMpoBaHWs WM MeTond OTAeNnbHblX HaBecok. [lpamoe, obpaTHoe M KOCBEHHOEe
TUTPOBaHMeE.

14.TeopeTnyeckme OCHOBbI KUCITOTHO-OCHOBHOIO TUTPOBaHus. lNpoTonutuyeckass Teopust KUCIOT U
ocHoBaHui. Cuna KuMCNoT WM OcHoBaHuW. KoHcTaHTbl Auccoumaummn cnabbix SneKTponuToB.
15.Knaccudukauun pacteoputerneni. AMUNPOTHbIE PacTBOPUTENN, KOHCTaHTa aBTONPOTONM3a.
NoHHoe npounsseaeHue Boabl. [Moka3aTenb KUCNOTHOCTM cpeabl.

16.PacyéTt pH B pactBOopax CusbHbIX U CrabbiX KACNOT M OCHOBAHWWA, MMAPONMU3YIOLLNXCA CONewn,
amMdonnToB.



17.BydepHble pacTBopbl. BydepHast emkocTb. pH 6ydepHbIX pacTBOpOB.

18.KpuBble TUTPOBaHUSA CUNBbHBIX KUCITOT 1 OCHOBAHWNA.

19.KMCnoTHO-OCHOBHbIE MHAMKATOPbLI, TEOPUN NHONKATOPOB.

20.KpuBble TUTpoBaHus cnabblX KUCIOT 1 OCHOBAHUNA.

21.Bbibop nHamkaTopa. MhankaTopHble oLwmobku.

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

23.KomnnekcoobpasoBaHue. MNpumeHeHne KOMMJIEKCoB B aHanuTu4yeckomn XUMUN.
KomnnekcnmeTtpus.

24.CywHOCTb MeToda KOMMMEKCOHOMETPMU. KOMMMNEKCOHbI. ITUNeHANaMuHTETpayKCcycHas KucnoTa
(30TY). YpaBHeHne matepuanbHoro 6anaHca. PacyeT monspHon gonu ogHom w3 chopm SOTY.
25.TpunoH b, koMmnnekcbl NOHOB MeTansoB ¢ TpunoHom b. KomnnekcoHomeTpuyeckoe TUTpPOBaHUE.
MepBuYHbIE cTaHaapTbl. MeTannonHankaTopsl.

26.KpuBble TUTpOBaHMA B KOMMIEKCOHOMETPUN. MHONKATOPHbIE OWMOKM B KOMMIIEKCOHOMETPUN.
27.NpuMeHeHne KOMNEKCOHOMETPUYECKOTO TUTPOBAHUA. OnpepgeneHne >XecTkocTM BOAbI.
Mpsimoe, obpaTHOe, BbITECHUTENBHOE U KOCBEHHOE TUTPOBAHME.

28.0npegeneHne cMecu MOHOB METanNsoB NPy COBMECTHOM MPUCYTCTBUN.
29.0KnCcnnTENbLHO-BOCCTAHOBUTENBHOE paBHoBeCcHe. YpaBHeHne HepHcTa.

30.KoHcTaHTa  paBHOBecus. HanpaBneHue  OKUCNMTENbHO-BOCCTAHOBUTEMBHON  peakuuu.
31.0KMCnUTENbHO-BOCCTAHOBUTENBHOE  TUTPOBAHME. KpuBble TWUTpOBaHMS B OKCpeaMeTpumn.
Cnocobbl 06HapyXeHUs1 KOHEYHON TOYKM TUTPOBAHUA.

32.MNepmaHraHatomeTpus.

33.NogomeTpusa. KocBeHHOE nogomeTpuyeckoe onpeneneHme MoHOB Mean B pacTBOpeE.

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

35.MNoHaTne 06 ocaguTensHOM TUTpoBaHWUW. [puMeHeHWe ocaguTenbHOro TUTpoBaHus. Kpusas
TUTPOBaHUS.

36.ApreHtomeTpud. OCHOBHLIE CNocoObl (hMKCauMM KOHEYHOW TOYKM OCAAMTESNIbHOro TUTPOBAHUSA
(meTog Mopa, metog ®PasHca, metog Ponbrapga). MepkypomeTpusi.

37.Tepmunyeckue metoabl aHanmsa. Obuwasa xapakrepucTuka rpynnbl METOO0B.

38.MeToabl pasgeneHns U KOHUEHTPUPOBAHWUS B aHanuMTu4eckon xmmuun. Knaccugpukaums metogos
pasgenexHus.

39.MeToabl, OCHOBaHHble Ha obpasoBaHun HoBol pasbl. OcaxgeHue. OTroHka. OucTunnsums.
40.MeToabl, OCHOBaHHble Ha pacnpeeneHnn KOMMOHEHTOB MeXAy ABYMSA daszamMu. IKCTpaKkuus.
Copbumsi. MoHHbIN 0bMmeH.

41.MeToAbl, OCHOBaHHbIE Ha MHOYLUMPOBAHHOM MeXdasHOM nepeHoce M3 ogHon dhasbl B APYryto
Yyepes pasgensioLyto nx Tpetbto. [Ananus. Onektpoguanua. bapomembpaHHble MeToAbI.

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

Bonpochl K 3k3ameHy Ne 2 no gucuunsnuHe

1. BBegeHune B xpomartorpaduyekme meTtogbl aHanusa. OnpegeneHue xpomatorpadum. MNMoHsTus
NOABMXXHOW M HEMOOBUXHOM (pasbl.

2. Knaccudgukauma xpomartorpadomyeckmx MeTodoB MO MNpUMEHSEMbIM  dasam, MO0 TEXHUKE
BbINOSIHEHNST M MexaHuM3My XpomaTorpadmyeckoro npouecca. Cnocobbl xpomaTorpadupoBaHNS:
OpOHTasbHBIN, BITECHUTESBbHBIN, STHOEHTHBIN.

3. AHanuTtuyeckmii curHan B xpomartorpadpumm. OCHOBHblE NapamMeTpbl XpoMaTorpadmMyeckoro nuka.
KoachdbmumeHT yaoepxmBaHuss M KO3DUUMEHT eMKoCTU. CenektTmBHOCTL U 3 PEKTUBHOCTD
XpomaTtorpadmyeckoro pasgeneHus.

4. TeopeTudeckne OCHOBbI XpomaTorpadpuyeckoro aHanmsa. WM3oTepmbl agcopbumn. [lMoHsTME
TEOpEeTMYEeCKON Taperiku M BbICOTbl, 3KBMBANEHTHOMW TeopeTuyeckon Tapenke. YpaBHeHne BaH
[eemTepa n onTumMmnsaums xpomatorpaguyeckoro npouecca.

5. MNazoBas xpomatorpadus, 6rok-cxema yCcTaHOBKW, BbIGOp rasa-Hocutens, copbeHTa, geTekropa.
HacagouHble 1 kanunnspHble KONOHKWU. KadecTBeHHbIN aHanu3 B ra3oBon xpomaTorpadun. Bpems
yoepxmBaHus, nHaekcol Kosaya. KonmvyecTBeHHbIN aHanua.

6. XugkocTHas xpomatorpadwusi. PactBoputenn ans XugkocTHom xpomartorpaduun. Bbibop
copbeHTa. Mogudmkaumnsa noBepxHoCcTn copbeHTa. HopmanbHo-ga3oBas 1 obpalleHHo-ga3oBas —
BUOblI  BbICOKOS(MEKTUBHOM  KMUAOKOCTHOM  XpomaTorpadpmmn. [deTektopbl B XWUOKOCTHOM



Xpomatorpadguu.

7. NoHoobmeHHukn. MoHoobmMeHHass xpomatorpadmsa. NoHHas xpomaTtorpacdms. CopbeHTbl anst
WOHHON xpomaTorpadun. [JByXKONOHOYHBIN U OOHOKONIOHOYHLIN BapuaHTbl MOHHOW XpomaTorpadun.
[eTekTopbl B MOHHOW XpoMaTtorpadum.

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

9. MoHATne o nuraHgoobMeHHoW XxpomaTtorpadumn.

10. MMnanapHass xpomatorpacma. Bugbl  GymaxHom  xpomartorpacmn.  TOHKOCMOWMHas
Xpomatorpagus.

11. Beibop onTmanbHOro Metoaa XxpomaTorpaduyeckoro aHanunsa.

12. BBegeHve B crekTpanbHbli aHanms. Llkana anekTpoMarHWTHbIX BOMH. Knaccudumkaums
CcneKTparnbHbIX METOAOB aHanu3a no pAfnvHam BOMH (4acToTaMm, 3JHeprusiM), MexaHusmy
B3aMMOAENCTBUSA  QMEKTPOMarHUTHOrO nonda ¢ BewecTtBOM. ATOMHad W MOnekynspHas
CMEeKTpoCcKoNus:.

13. 3MUCCUOHHLIN CheKTpanbHbIn  aHanuid. ATomumsatopbl. Cnocobbl MOHOXpOMaTU3aLMM U
permctpaumm cnekTpoB. KayecTBEHHbIN N KONNYECTBEHHbIN aTOMHO-3MUCCUOHHBIA aHanms.

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

15. AToMHO-abcopObumMOoHHBIN aHann3. Cxema npubopa. Jlamnbl ¢ nonbiM kKaTogoM. [nameHHbIn u
ANEKTPOTEPMMYECKMI BapUaHT aTOMHO-abcopbumoHHOro aHanmsa.

16. OCHOBHOW 3aKOH CBETOMOIMOLWEHUS B MIMHENHOM M 3KCMOHeHUManbHon dopme. OTKNOHEHUST OT
NIMHENHOCTU NPU CBETOMNOMNOLWEHUN. 3aKOH agaNTUBHOCTM CBETOMOITOLLEHNS.

17. ®otomeTpnyecknin aHanmid. Cxema ¢potomeTpa. Boibop cBeTOoduUnbTPOB. YyBCTBUTENBLHOCTL
doTOMeTpMYeCKoro onpegeneHnsi. KauecTBeHHbIN N KONNMYECTBEHHBLIN (DOTOMETPUYECKUA aHaNn3.
18. Ponb MoHOXxpomaTuMyHOCTM B abcopumoHHOW cnekTpockonun. CnekTpodoToOMeTPUYECKUn
aHanua. Cxema cnektpootomeTpa. AHanM3 MHOFOKOMMOHEHTHbIX cuctem. OnpegeneHve
MOSIAPHbLIX KO3 PMLMEHTOB CBETOMOIOLLEHNS.

19. XpoMOOpHbIe 1 ayKCOXPOMHbIe rpynmbl. [MoHATHE 0 6aTOXPOMHOM M TMNCOXPOMHOM CABUre.
20. KonebatenbHasa cnekTtpockonuda. WH(pakpacHas  CnekTpockonus UK CNEeKTPOCKOMus
KomOunHaumoHHoro paccesHus. aeHTndurkaums sewects METOAOM UHPaKPaCHOM CNEKTPOCKOMUN.
21. JTloMUHECLUEHTHbIN aHanus.

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

23.BBefeHne B anekTpoxmmumyeckne Metodbl aHanusa. Knaccudmkaumsi 3neKkTpoXMMUYECKUX
MeToO0B.

24. TloTeHumomeTpudeckun aHanma. WHOuKaTopHble 9NeKkTpoabl W 3MeKTpoabl CpaBHEHMS.
NoHocenekTBHble anekTpoabl. CTEeKNAHHbIN anekTpod W ero Teopus. [lpsmas MOHOMeTpUS.
MoTeHunomeTpryeckoe TMTPOBaHUE.

25. BonbTamnepomeTpus. PTYTHbLIN KanawoLwmin anekTpos u nondporpaduyeckmin aHanus. Teepable
anektpodbl. [loTeHumMan nOMyBOMHbI W KAaYeCTBEHHbIM BOMbTAMNEPOMETPUYECKUN  aHanus.
MpeaenbHbIn AMdy3MoHHbIA TOK. KONMYeCTBEHHbIN BOfIbTaMNEPOMETPUYECKUIA aHanmn3.

26. lNoHATHe 06 NHBEPCUOHHOWN BONbTAMMNEPOMETPUMN.

27. AMnepomeTpunyeckoe TUTPOBaHME.

28. OnekTporpaBumMeTpus.

29. MpsiMas KynoHOMETPUS U KyJIOHOMETPUYECKOE TUTPOBAHME.

30.3neKkTponpoBOAHOCTL PacTBOPOB. [psMas KOHOYKTOMETPUSI.

31.KoHaykTOMETpUyeckoe TUTPOBaHME.

32. OcobeHHOCTHN BbICOKOYACTOTHOTO KOHOYKTOMETPUYECKOrO TUTPOBAHNS.

Bonpochl k 3a4ety Ne 1 no gucuunnuHe

1. MNMpaBuna TexHnkn 6e3onacHocT st paboThl B aHANUMTUYECKON NnabopaTtopun.

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

3. TexHvKa B3BelUMBaAHUA Ha TEXHUYECKMX W aHANUTUYECKMX Becax. YCTPOMCTBO aHanUTU4eCKUX
BECOB. TOYHOCTb B3BELUMBAHNSA

4. OCHOBHble CNOCOObI Bblpa)XeHWs1 KOHLIEHTpaUuM B aHaNMTUYECKON XUMUN.

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

6. MpaBuna NpurotToBNeHMs pacTBOPOB AN XMMUKO-aHaNUTUYECKnX paboT.

7. MNMepBUYHbIE N BTOPUYHbBIE CTaHAAPThLl B aHaNMTUYECKON XUMUN.

8. OcHOBHbIE onepaumm rpaBUMETPUYECKOro aHanm3a B MeToe OCaxaeHus.



9. MNpaBuna BbICYLUMBAHNA 1 NMpOKaNMBaHUSA OCaLKOB.

10. MeToa NpssMON 1 KOCBEHHOW OTFOHKW B rpaBUMeTpuun.

11. AHanuTnyeckue pacdeTbl B rpaBUMeTpuUyeckoM aHanuse. KMcnonb3oBaHuMe B pacyeTax
rpaBuMeTpUYecKoro akropa.

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

13. MprHUMN AencTBNA MHOANKATOPOB B pa3nUYHbIX MeToAax TUTPUMETPUMN.

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

15. Cnoco6 nuneTnpoBaHnst n cnocob oTAENbHbLIX HABECOK NpY TUTPOBaHUM.

16. MaTtemaTnyeckas obpaboTka pe3ynbTaToB TUTPUMETPUYECKOrO aHanmaa.

17. TexHunka aKCTPaKUMOHHBIX MeTo40B. OCHOBHbIE MOHATUSA B METO4E SKCTPaKLMM.

18. PacyeT KONMMYECTBEHHbLIX XapaKTEPUCTUK NPOLIECCOB pasferieHusi, KOHUEHTPUPOBaHUS WU
n3BnevyeHns.

Bonpochl Kk 3a4ety Ne2 no gucuunnuHe (6 cemecTp)

1. MpaBuna TexHukn 6esonacHocTn aAnga paboTbl B XxpomaTorpaduyeckon nabopatopuu.

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 aHann3 B rasoBon xpomatorpadumn. PacuyeTbl 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. Knaccndmkaumsa no dyHKUMoHanbHbIM rpynnam. cnonb3oBaHne gns pasgenenuns
NOHOB MEeTansos.

11. KayeCcTBEHHbIV 1 KONIMYECTBEHHbIN aHanNn3 B ByMaxkHoM xpomaTtorpadumm.

12. OcHoBbl BbibOpa MeToAda XpomaTtorpadn4eckoro aHanmsa.

13. MNMpaBuna TexHukn 6e3o0nacHOCTM B criekTpanbHon nabopatopum.

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

15. Ctpyktypa nnameHu. lNpoueccol B nnameHn. NpumeHeHne metoga hoTOMETPUM NITAMEHN.

16. KonwuyecTBeHHbIW aHanu3 meTogoM doTomMeTpun. OCHOBHOM 3aKOH  CBETOMOINOLEHUS.
UyBCTBUTENBHOCTL  OTOMETpMYEckoro aHanmsa. OnpegeneHne  MomngpHoOro  koadduumeHTa
CBeTONOrnoLeHns. brnok-cxema oOTO3NEKTPOKONOPMMETPA.

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

18. bnok-cxema cnektpodoTomeTpa.

19. MNMpaBuna TexHNkM 6e3onacHoOCTX Angd paboTbl B 9/IEKTPOXMMMYECKON NTabopaTopun.

20. Tvinbl NOHOCENEKTUBHbLIX 3NIEKTPOA0B.

21. HutpaTt-cenekTuBHbIn anekTpod. KoadhduumeHT cenekTMBHOCTM aneKkTpoaa.

21. MNMoTeHuynomeTpryeckoe TuTpoBaHue. Cnocobbl onpeaeneHnsa TOYKM IKBUBANEHTHOCTH.

22. NpuHUuUnN paboTbl NOHOMEpA.

23. KynoHomMmeTpunyeckoe TUTPOBaHMNE. DNEKTPOXUMMYECKAs reHepauns TuTpaHTa.

,D,J'IFI OoUueHMBaHNUA pe3ynbTaToB o6yqu|/|ﬂ Ha 3K3aMeHe WCNnoNb3yeTCAa LWKana: «OTIIUYHOY,
«XOpoLo», «kyaoBneTBOpPUTENbHO», «HEY4OBNETBOPUTETTBHO».

CooTHOWweHWe noka3aTenewn, KputepueB W LIKaNbl OLEHUBaHUA pe3yribTaToB OOy4YeHMst Ha
3K3amMeHax

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,  OaHHbIMU
Hay4HbIX uccriedogaHull, NPUMEHsIMb meopemuyeckue 3HaHusi Ons
peweHusi npakmu4yeckux 3alday 8 obnacmu  CO8PEMEHHO20
XUMUYECK020 aHau3a 8 coomeemcmauu ¢ KOMIemMeHUUsIMU.

[NosbiweHHbIU
ypO8EHb

OminuyHo

Omeem Ha KOHMPO/ILHO-U3MEPUMEesbHbIU Mamepuas He 518/1semcs
MosiHbIM, HO oObyyarowulicss 0Oaem rnpasusibHble 0meembl Ha
donosiHUMernbHble eonpockl. Obyvarowutics enadeem MOHAMUUHBIM
annapamom OaHHOU obriacmu Hayku (meopemu4yecKUMu OCHo8amu
oucyunsuHbl), crnocobeH unIcmpuposams omeem rpuMmepamu, HO
odoryckaem HeKomopble He3HaYumesibHble oWUbKU rnpu omeeme, 4mo
2080puUMm 0 HedoCmMamoYyHO 10STHOM 0C80EHUU KoMemeHUul.

baszosenll
yPOBEHb

Xopowo

Omeem Ha KOHMPO/ILHO-U3MEPUMesbHbIU Mamepuas He 5185siemcs
nonHbiM, U obydyarowjulics daem  HernonHble omeembl Ha
0oronHUMerbHbIe 80Mpockl. [JeMoHcmpupyem Yacmu4yHoe 3HaHue
npedmema, Aoryckaem CyuecmeeHHble OWUbKU rnpu omeeme, 4Ymo
ceudemenbcmeayem o HedocmamoYHOM 8r1adeHuUU KOMIemeHyusmu.

lNopozosnlli
ypOB8eHb

Ydoenemeopu-
mesibHO

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

Heydosnemeopu-
mesibHO

,D,J'IFI oLueHnBaHNA pe3yrnbTaTtoB o6yqu|/|$| Ha 3a4eTe NCnosyib3yeTcd — 3a4TeHO, He 3a4TEHO

CooTHOLWweHMe noKasaTerien n KpuTepmeB OLleHUBaHUA pe3ynbTaToB O0y4YeHUs Ha 3ayeTax

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

YpoBeHb
Kputepun oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH LLikana oueHok
HOCTU
KOMMNeTeHLUN
Obyyarowulica  6bIMOMAHUM U 3awumurn  pesynbmambl  8cex ba3zoenll 3a4YmeHo
nabopamopHbix pabom, daem npasuribHble O0MEembl Ha B80rpPoChkl YpPO8EHb
KUM k 3a4emy, enadeem yMeHUsIMU U HasblkaMu 8 COOmMeemcmeuu ¢
n.19.1, cnocobeH npumMeHsIMb Meopemu4yeckue 3HaHusi Kypca Ors
peweHus npakmu4yeckux 3ada4y 6 obracmu  co8peMeHHO20
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.

XpomaTtorpadunyeckoro

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

2. Kakoi napameTp crneayeTt onpegenuTb Ha BONbTaMMEPHbIX KPMBLIX ANS  HaxoXaeHWs
KOHLIeHTpauumM BellecTBa Mo MeToay rpafyMpoBOYHOIO rpadguka?

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



3.  YKaxuTe ypaBHEHME, UCNONb3yemMoe B KONMMYECTBEHHOM aHanmMse MeToaoM aTOMHO-
3MMUCCMOHHOWM CMEKTPOCKOMUM.
a. YpaBHeHue nbkoBuya.
b. YpaBHeHue JlomakuHa-LLlan6e.
c. YpaBHeHue BaH-[leemTepa.

2) pacyeTHble 3agayun:
1. Paccuutante pH 0,01 M pactBopa consgHom 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 ocagoK MNpyM CMELUMBaHMM paBHbIX KONMYecTB caHTumonsapHbix (0,01 M)
pacTBOPOB Xropuaa Karnbuusi U CepHOM KucroTtbl. KOHCTaHTa npousBeneHus pacTBOPUMOCTHU
Ks=2.6*10°. OTBeT noateepaute pacyetom. (OTBET: 0cadok He BbinagaeT, T.k. a(Ca?")*a(SO4*
)<Ks).

4. PaccuuTanTte 9SHEpPruio 3NeKTPOMarHUTHOMO W3Ny4YeHUs MNpu onpeaeneHnm apomaTUdecKoro
COEeQUHEHUS, eCNN XapaKTepucTuieckasa AnvHa BoNHbl coctaensaeT 257 Hm. (OTteeT: E= 7,72*10°
19 Ix vnu 4,83 aB).

5. KakoB 6ymeT npenenbHbii AMPdY3MOHHBIA TOK NpW BOCCTaHOBMEHWM MoHa M2, ecnu ero
koHUeHTpauma 2,0*10* M, koaddpuumeHt auddysum 6,0*10° cm?*c?, npu wncnonb3osBaHUm
kanunnapa c m=2 mr/cnt =5 c. (OTBeT: lps=1,23 MKA).

6. [lpwu anekTponuae pacrteopa, cogepxawiero noHbl M(IIl), npu cune Toka 1,0 A 3a 35 MUHYT Ha
kaTtoge BblgeneHo 0,3772 r metanna. lNMpuHsae Bbixod no Toky paBHbiM 100%, onpegennte Kakon
310 meTann. (OTBeT: Xpom)

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

1. Kakve aTanbl rpaBMMETPUYECKOrO aHamm3a MOXeTe Ha3BaTb Npu onpedeneHnn BeLeCTB
MeTOAOM ocaaeHusi (Ha npumepe onpegenerns cepsbl) (1.Mpobonoarotoeka. 2. OcaxgeHue. 3.
Crapenne ocagka. 4. dunbtpoBanme. 5. [lpombiBaHMe ocagka. 6. BbicywmBaHue wn
npokanueaHue. 7. BasewunBaHue. 8. PacueT cogepxaHus aHanura.)

4) Tembl 3cce:
1. OxapakTepu3ynte NOHATMS TOYHOCTU U NPaBUIbHOCTM B aHaANUTMYECKOW XuMun. YTo siBnsaetcs
napamMeTpoM, OMUCbIBaKOWMM CTeneHb O6nmM3ocTn Apyr K Opyry €AVHUYHbIX OnpeaeneHun,
paccesiHne eguHNYHbBIX Pe3ynbTaToB OTHOCUTENBHO CPeaHEro? (BOCNPOM3BOAMMOCTL).

2. B d4em cocTtoMT MeTOA BHYTPEHHero CcTaHgapta nMpu  KONMUYECTBEHHOM  aHanuse
XpomaTtorpadunyeckum MeTogomM? Hanuwmte cCooTBETCTBYIOLLYIO DOPMYITY.
_ Seer

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

1) TecToBblE 3agaHuVs:
1. [1ns KONMM4YecTBEHHOrO aHanu3a MeTogoM XxpomaTtorpadun no nnoLuaan xpoMaTtorpadn4yecknx
MMKOB MCMNOMb3YIT psg MeToaoB. Kakon n3 HUX AaeT HaMMEHbLUYHO NMOrpeLIHOCTb?
a. BblYMCIIEHME NMoWaan C y4eTOM LWMPUHbI MUKA Ha NOJyBbICOTE;
b. pacyeTt nnowaau ¢ y4eToM LUMPUHBI NNKA Y OCHOBaHMS;
C. Bblpe3aHue nuka n3 ByMakHOM XpoMaTorpammbl, B3BELLUMBAHWE U BblYMCIIEHNE NIOLAAM,
ncxods M3 mMacchl Nka U eguHULbI Nnowaam (1 cm?) Gymaru.

2.  Kakue anekTpoapbl Ha3biBalOT UHOMKATOPHbIMY B MOTEHLMOMETPUN?
a. 3nekTpoAd, NoTeHUMan KOTOporo He 3aBUCUT OT cocTaBa pacTBopa;
b. anekTpon, NoTeHUManN KOTOPOro 3aBUCUT TOJLKO OT MPUPOAbLI PACTBOPUTENS;



C. 3nekTpoA, NOTeHUMan KOToporo 3aBUCUT OT NpUpoAbl U KOHLEeHTpauum oQHOro u3

KOMMOHEHTOB pacTBOpa;
3. Ha yéwm ocHoBaHO onpegeneHne BeLWecTB METOAOM aTOMHOM abcopbuumn?

a. Ha U3MepeHNn MHTEHCUBHOCTU N3NYyYeHUs cBeTa BO30Y>KAEHHBIMW aTOMaMMu;

b. Ha namepeHun MHTEHCUBHOCTUN N3My4YEHUS CBETA MOHU3UPOBAHHLIMM aTOMaMMU;

C. Ha M3MepeHnm nornoweHus n3nyyeHus OonTUYeCKOoro AnanasoHa
HeBO30YXXAeHHbIMN aTOMaMM;

d. Ha uamepeHun nepensny4eHns CBETOBOW 3HEPrmM, NOrfoLWweHHON CBOOOAHLIMY aTOMaMM.

4. HasoBuTe aHanu3aTophbl CNeKTpa gucneprupyowemMy tmna:

a. onTu4eckme cBeToUNbTPSI;

b. npusmsbl;

C. WHTepdepomeTp;

d. AndpakuMOHHbIE peLUeTKU.
2) pacyeTHble 3agauu:

1. PactBop aHanuTa A nomeLlaloT B KIOBETY A5 obpasua ¢ AnnHon ontuyeckoro nytu 1=1,00 cm.
Mpn n3mepeHnn NOrnoLeHNsa 3NEKTPOMArHUTHOrO U3NyyYeHus pacTBOPOM aHanuta npu anuvHe
BoJTHbl A=490 HM onTnyeckasa nnoTHocTb A =0,338. KakoBa MonsipHasa KOHLEHTpaLuMs aHaniTa B
pacTBope, ecnn MONsPHbIN KO3 MOUUNEHT CBETOMOMMOWEHNA NpU 3TON ANUHE BOIMHbI €=676
n/(monb*cm) (OTBeT Ca=5*10"* M)?

2. O6paseu, cogepxawmmn marHeTnT Fes04, 6bin NpoaHanuamMpoBaH nocre pacTeopeHus obpasua
maccon 1,5419 r B KoHUeHTpupoBaHHo HCI c¢ nonydyeHnem cmecu Fe?* un Fe®. MMocne
po6asnenns HNOs (ans okucnexusi Fe?* no Fe®' ) Fe®* ocagunu B Buge Fe(OH)s; go6aeneHvem
pacTBopa rugpokcuga ammoHus. Nocne unbTpauumn 1 NPOMbIBKM OCTATOK NpOKanumu, nonyyms
0,8525 r uncrtoro Fe;Os;. Paccumtante npoueHTHOe copepxaHve FesOs no Becy B obpasue
(OTBeET 53.44 %).

3. XpomaTtorpaduyeckmii aHanua nectuumga gaeT MUK C BpeMEHeEM yaepkmBaHuda 8,68 MUH u
wnpmnHom nuka y ocHoBaHus 0,29 muH. OueHute N - Yncno TeopeTtudeckux Tapenok (UTT),
BOBJIEYEHHbLIX B pasgeneHue. YumTbiBast AnuvHY KOnoHkn 2.0 m paccuyutante H - BbicoTy,
OkBumBaneHTHyto TeopeTnyeckon Tapenke (BOTT). H sannwmnte B mm. (N=14300, H=0.14 mm).

4. [na ataHona n MeTaHosia B KanuinsipHOM KOJSIOHKe A1 ra3oBov xpomaTorpadoum nosnyymnu
BpemeHa ygepxmBaHua 370 n 385 c. lUupuHa nukoB y ocHoBaHusa (W1=16.0, W>=17.0). MNuk
Heyaep>XmBaeMoro kKomnoHeHTa Bbixoaut Ha 10.0 c. BeluncnuTe koapuLUMEHT CENEKTUBHOCTU U
paspeweHne nukos (Rs=0.91, a =1.04).

3) cMTyaumMoHHbIE, MPaKTUKO-OPUEHTMPOBAHHbIE 3a4a4v /| MUHN-KECHI:

1. B kakmx crnyyasdx B xpomarorpagpuu npu KonMyeCcTBEHHOM aHanu3e ygobHO MCnonb3oBaTb
MEeTOA4 BHyTpeHHen Hopmanuaaummn? (1. Bce BellecTBa SMHOMPYIOTCA U3  KOMOHKU. 2.
YyBCTBUTENBHOCTbL AETEKTOpa OAMHAaKOBa A8 BCeX pasaenseMbiX BeLeCTB).

2. Yro Takoe paspelueHue (R = 4/A2) y ceetocuna (d/f) ananunsaTtopa cnektpa? MoxHO nu npwu
NMOCTOSIHHOM pa3speleHun R gobutbcsa BbiUMpbIa B CBETOCUNE, He yxyawasi aucnepcuio (Dy)?
OteeTt noareepaute dopmyrnon. (R=Di(d/f)).
4) TemMbl 3cce:
OxapakTtepusdynte OCHOBHOM 3akoH cBeTonornoweHus (byrepa-llambepta-bepa), mocTomHCcTBa W
OFPaHUYEHNsT €ro UCMosfb30BaHWM B KOJIMYECTBEHHOM aHanM3e MeToAOM CNeKTPOOTOMETPUN.

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

MeToauyeckue matepuanbl, onpegensiowme npoueaypbl OueHUBaHMUA 3HAHUNA, YMEHUN, HaBbIKOB
1 (UnNKn) onbiTa AeATENIbHOCTU, XapaKTepPM3YHOLWKUX 3Tanbl pOpMUPOBaAHUA KOMNETEHLIUN

OueHka 3HaHWWA, YMEHUI M HaBbIKOB, XapaKkTepusylLllas aTtanbl (POPMUPOBAHUSA KOMMETEHUUN B
pamkax n3y4yeHns AUCUMNInHbI, OCYLLIECTBNSETCA B XOA4E TEKyLUEe U NPOMEXYTOHYHON aTTecTaumn.

Tekywaa aTTectaums NPOBOAMTCSA B COOTBETCTBUM C [lonoxeHnem O Tekywewn atrectaumun
obyyalowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BOpOHEXCKOro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywas atrectaums npoBoauTca B dopmax. ycmHo20 onpoca (UHOusudyarsibHbIl
onpoc, ppoHmarnbHas beceda); nUCbMeHHbIX pabom (KOHMPOibHbIE, TabopamopHble pabomel); oue HKU
pe3ynbmamos npakmu4eckol desmernbHocmu (Kypcosasi paboma). Kputepum oueHMBaHNSA nNpyuBeaeHbl
BblLLE.



npOMe)KyTO‘-IHaFl artrectauna npoBoaAUTCA B COOTBETCTBUU C lNonoxeHnem o I'IpOMe)KyTO‘-IHOIZ
arrecrtaunmn o6yt-|a+ou_|,v|xc;| no rnporpamMmmam BbICLLETo 06pasoBaH|/|s=|.

KOHTpOJ'IbHO-I/ISMepI/ITeJ'IbHble mMaTepunarnbl I'IpOMG)KyTO‘-IHOVI artrectaunm BKIHOYakwT B cebs
TeopeTndeckne BonpocChbl, N03BONALLWLNE OLUEHUTb YPOBEHb MOJTyHEeHHbIX 3HaHWN.

[Mpn oueHMBaHMKN MCMOSb3YITCA KONMUYECTBEHHbIE LUKarbl OLEHOK. KpuTtepun oueHnBaHUs npuBedeHbl
BblLLE.
OnucaHue TexHonormm nposeaeHns

lMpomexyToyHas aTTecTaums (9K3ameH) NPOXOoAUT B YCTHO-NMUCbMEHHON dhopme. CTyaeHTbl NULyT
OoTBeTbl Ha Bonpockl 6uneta Bo Bpems NoaroToBku (40 MUHYT) NpM KOHTPONE CaMOCTOATENbHOCTM CO
CTOPOHbI 3K3ameHaTopa. 3aTeM dK3ameHaTop nposepseT JIuct otTBeTa M NnpoBoanUT cobeceaoBaHue CO
CTYAEHTOM, 3agaeT BONpocCkl No 6uneTy 1 AONOMHUTENbHbIE BONPOCHI MO KypCy.

lMpomexyToyHas aTTecTaums (3a4eT) NpoxoauT B BUAE MHAMBUAYaANbLHOro ornpoca no npvsegeHHbIM
B Pabo4en nporpamme Bonpocam.

TpeGOBaHMFI K BbIMOMHEHWIO 3a4aHWI, LWKanbl U Kputepun oueHnBaHUA

3agaHna JomkHbl ObiTb BbINOSTHEHLI B COOTBETCTBMM C TPEOOBAHMSAMMN, yKa3aHHbIMW HA NEKUUSIX U
nabopaTopHbIX 3aHATUAX MO aHaNUTUYECKOM XUMMKK, B cooTBeTcTBUM ¢ npasuniammn IUPAC. domkHbl
OblTb daHbl YeTKne OTBEeTbl Ha BOMpPOChbl Guneta, chOPMMPOBAHHOIO M3 BOMPOCOB, MPUBELAEHHbLIX B
Pabouyen nporpamme. Lkanbl n Kputepmm oueHnBaHWs npeacrasneHbl B JaHHOM pasfene Bbille.
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