MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmmn kacegpomn
aHanumuyeckou Xxumuu
HaumeHogaHue Kaghedpbl, omeeyarowel 3a peanusayuro OUCYUNIUHbI
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Enuceesa T.B.
rnodnucsk, pacwugposka nodnucu

24.04.2024 r

PABOYASA NPOrPAMMA YYEBHOW AUCLUUNIUHBI
51.0.11 AHanuTuyeckas Xxmmusa
Koo u HaumeHosaHue OUCHUI'IHUHbI 8 coomeemcmeuu c y'-le6HbIM nriaHom

1. Kog u» HaumeHOBaHMe HanpaBrieHus noaroToBku/cneynanbHOCTU:

04.05.01 dyHOoamMeHTanbHasa U NpuknagHasa XumMmus

2. Mpodcdunb nogroroBku/cneunanmsauyma: PyHaamMeHTanbHag XMMus B
npodeccnoHanHOM 06pa3oBaHUMU

3. KBanudukauma BbinyckHMKa: Xumuk. MpenogaBatens xmumuum
4. dopma oby4eHUs: ovHas

5. Kachegpa, oTBeualowlas 3a peanusauuio AUCUMNNUHLIL: 73 Kadegpa aHaNMTUYECKOM
XUMUU

6. CoctaButenu nporpammbl: EnuceeBa TatbsiHa BUKTOPOBHA, K.X.H., AOLUEHT; 3a6n0B
AnekcaHgp HukonaeBuy4, A.x.H.,npoceccop

(®UO, yuyeHas cmeneHb, y4eHoe 38aHue)

7. PexomeHpgoBaHa: HMC xumuyeckoro cdakynbreta 11.04.2024, npotokon Ne4
(HaumeHogaHue pekomeHAyruwel cmpykmypsbi, ama, HOMEpP rPOMOoKoJa,

ommemKu o NPodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2026-2027 CemecTtp(bl): 5, 6



9.llenu v 3apayum y4e6HON ANCUUNIIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniuHbl 61150 mcs:

- fofly4eHue 3HaHuli meopemu4yeckux OCHoO8 Memo0o8 aHasu3da U yMeHUl npuMeHsimb
UX Ha rnpakmuke;

- rpuobpemeHue HaebIKO8 MNPUMEHEHUSI aHalumu4ecko2o obopydoeaHus U
Mamemamudeckol obpabomku pe3yribmamog XUMU4YeCKO20 aHau3a;

- MoHUMaHue Memodosio2uu aHanumu4yeckol Xumuu, ymeHue eblbpamb rodxodswuu
Memod aHanusa u pa3pabomamb adekeamHyto MeMOOUKY.

3adayu y4yebHoU OuCyUMNUHBI:

- U3y4eHUe OCHO8 XUMUYECKUX U (bU3UKO-XUMUYECKUX MemoOo8 aHarnusa,
3aKOHOMepPHOCmel XUMUYECKUX peakuul U u3udeckKux sereHul, nexauwux 8 OCHoge
aHanumu4eckux onpedeneHuu;

- 0by4eHUe MmexXHUKe aHanumu4yeckoz20 J3KcriepumeHma, criocobam npu2omoessieHus
pacmeopos, npoeedeHUr OCHOBHbLIX aHaIUMUYecKux onepayud;

- O3HaKoOMJIIeHUe C rnpuHyunamu u rnodxodamu K ebibopy memoooe8 aHarsnusa, paspabomke
CXeMbl aHaluMuU4eCcKo20 rpouyecca rnpu onpedesieHuu cocmasa U CmpyKmypbl KOHKPeMHbIX
o06beKMos;

- IpusuMUE HaebIKO8 UCIMOb308aHUST aHanumu4ecKkux npubopos, peakmuesos u
Xumu4eckol nocyObl Mpu Ucrnoib308aHUU Memodo8 pa3oesieHUs, KOHUeHmMpPUPO8aHUs U
orpedenieHUs1 KOMIOHEHMOS.

10. MecTo yyebHOM AncUMNUHLI B cTpyKType OOI:
Grok 61.0. ObsisamernibHasi 4acme.

[nsa ycnewHoro oby4yeHNa ocHOBaM aHanUTUYECKON XMMWW CTYOEHT OOSKeH: nmeTb 6asoBble
3HaHusa dyHOameHTanbHbiX pasgenoB  guanku(b1.0.08), HeopraHudeckon(b1.0.09) wu
dusmyeckon xumumn (61.0.10), Bnagetb matematmyeckum annapatom(b1.0.06, 51.0.18) wu
ocHoBamun wuHpopmatnkn(b1.0.07) B obbeme, HeobxogMMOM [fs OCBOEHUA OCHOBHbIX
METOAOB aHanusa. 3HaHWs, NOMyYeHHbIe B XO4e U3YyYeHUs OUCLMMNMHBLI, BOCTpeboBaHbl npwu
N3y4yeHnu nocneayroLwmnx KypcoB 61.0.12 (OpraHuyeckas XUMus), 61.0.14
(BbicokomonekynsipHble coeguHeHuns), b1.0.13 (KonnouagHasa xumus), B1.0.15 (Xumundeckas
TexHonorus), 61.0.21 (®Pusnyeckne metoasl nccnegosaxus), b1.B.07 (AMP n xpomaTo-macc-
CMEKTPOMETPUYECKME  METOAbl  UccrnegoBaHna B opraHumdeckon  xumum), B1.B.09
(MHcTpymeHTanbHble MeToabl aHanusa), b1.B.[0B.04.01(®apmaueBTnyeckas n MeauumnHcKas
xnmmns), B1.B.[0B.05.01 (AHanUTUYECKNA KOHTPOSib KadeCTBa, CTaHOApPTM3aunsa BELLECTB U
maTtepuarnos), Bb1.B.[1B.05.02 (CuHTeTnyeckme KOMMNO3ULMOHHbIE Matepuarnbl B XMMUYECKOM
aHanuse), ®T[.B.02 (MeTtoabl aHanu3a B kpuMuHanuctuke), ®T[.B.03 (OneKkTpoHHble CNEKTpbI
nHOuBMayanbHbIX BewecTB). B pesynbTaTe OCBOEHUSI Kypca «AHanuTuieckas XuMus»
CTYAEHTbl [OOSDKHbI OBMlAfe€Tb OCHOBHBLIMU MOHATUAMW aHANUTUYECKON XUMWUW, 3HAHUSMMN
TEOPEeTUYECKNX OCHOB BaXHEWLIMX XUMUYECKMX U (PU3MKO-XMMUYECKMX METOLOB aHanuaa,
nogxogamm K paspaboTKe CXeMbl aHanuMTMYEecKoro npouecca, K Bblbopy MeToda aHanuaa,
npaBunamMn n Haeblkamu paboTbl C aHaNUTUYECKUM 0bopyaOBaHUEM U XUMUYECKOW NOCYO0WN.

11. MnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AUCUUNIMHE/MOAYNIO (3HAHWSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C MSIaHUPyeMbIMU pe3yribTaTaMU OCBOEHUSA o6pa3oBaTesfibHOM
nporpamMmmbl (KOMMAETEHLMSIMU) U UHAUKATOPAMMN UX OOCTUKEHUS:

Kon HassaHue Koa(kl) WHankaTop(bl) MnaHupyemble pe3ynbTaTbl 00y4eHns
KOMMEeTEHLMU

OrlK- | CnocobeH OlK-1.1 | Cuctematnsmpyet 1 | 3HaTb: TeOpeTUYECKME OCHOBbl BaKHEWLLMX

1 aHanuMampoBaTb, aHanuaupyet METOAOB XUMWYECKOTO U (PUINKO-XUMUYECKOTO
WHTEpPNpeTnpoBaTb pe3ynbTaThbl aHanmaa
1 obobLaTtb XUMNYECKUX
pesynbTathbl 9KCMEPUMEHTOB, YMeTb: MpoBEeCcTM aHanmmM3 W cucTemaTusauuio
3KCMepMMeHTasbH HabnwgeHun, MOMYYEHHbIX 9KCMEPUMEHTanbHbIX pPe3ynbTaToB,




bIX 1 pac4eTHO- N3MepeHnii, a Takke | NPOBECTU nx obpaboTtky MeTodamm
TEopeTUIECKMX pe3ynbTaThl MaTeMaTU4ecKom CTaTUCTUKM, CpaBHUTb
paboT Xxumu4eckom pacyeToB CBOWCTB pe3ynbTaTtbl C HOpMatMBaMuM U cTaHZapTamu B
HanpaBfeHHOCTU BELLECTB U cnyyae HeobxooumocTu
mMaTepuanos
Bnagetsb: HaBblkamMu NCMNoNb30BaHWs
MOMYyYEeHHbIX 3HaHWA B 0bnacTn aHanMTU4ecKown
XMMUM NS pelleHns npodeccnoHanbHbIX 3agay
XUMWKA B NPOM3BOACTBEHHON AESATENBHOCTU
OlK- | CnocobeH OlK-1.2 | MNMpegnaraet 3HaTb: TeopeTudeckne OCHOBbI aHanMTUYECKoWm
1 aHanuampoBarTb, WHTepnpeTauuto XUMUK, OyHOAMEHTAmNbHbIE MOHATUS U 3aKOHbI
WHTEepPNpeTnpoBaTb pe3ynbTaToB aHanUTUYEeCKON XUMUA
n obobuaTb COBCTBEHHbIX
pe3ynbTaThbl 3KCMEPUMEHTOB UM | YMeTb: nNpoBOAMTb Heobxoaumble pacyeTbl
3KCMepuMeHTasbH pacyeTHo- aHanuTM4eckux cuctem Ans  cobCTBEHHbIX
bIX W pacyeTHo- TEOpEeTUYECKUX 9KCMEPVMEHTOB, rPamMoTHO NpUMeHSs
TEOpPETUYECKUX pabot C | hyHOaMeHTanbHble XMMUYECKNE NMOHATHUS;
paboT Xumunyeckom NCMNONb30BaHNEM
HanpaBfeHHOCTU TEOpPETUYECKUX Bnagetb: obwmMMM nogxogamu K MHTepnpeTauum
OCHOB pe3ynbTatoB XMMUYECKMX SKCMEPVMMEHTOB B
TPAOAMUMOHHBIX W | MpaKTUKe YCTaHOBMEHMSI cOCTaBa M CTPYKTYpbl
HOBBbIX pas3fenoB | XMMUYECKUX CoeanHEeHWI
XUMUN
OlK- | CnocobeH OlK-1.3 | ®opmynupyeT 3HaTb: COBpPEMEHHble HanpasfieHWs pasBUTKA
1 aHanuaupoBaTb, 3aKnoYeHns N | aHanuUTU4ecKkom XUMUN, nepcrnekTmBbl
WHTEepNpeTUpoBaThb BbIBOAbI no | NpakTu4eckoro NpUMeHeHNs NOMy4YeHHbIX
n o6o6watb pesynbTaram pe3ynbTaTtoB
pe3ynbTathbl aHanu3a
3KCMepuMeHTasbH nMTepaTypHbIX YMeTb:  cucTemaTMsmMpoBaTb  MHOpmaumio,
bIX W pacyeTHo- OaHHBbIX, MOMyYeHHYD M3  [OaHHbIX  NUTepaTypbl W
TEOPETUYECKUX COBCTBEHHBIX CODOCTBEHHbIX  3KCMEpMMEHTanbHbIX  pabor,
paboT Xumuyeckom 3KCnepuvMeHTarnbHbl | AenaTb MPOMEXYTOYHblE W 3aKMYMTESNbHbIE
HanpaBneHHOCTH X u pacyeTHO- | BbIBOAbI O MOMYyYEHHbIX pesynbTaTax
TEOPEeTUYECKMX
paboT xumwudeckoi | Bnagetb: aHanUTUYECKUM W CUHTETUYECKUM
HanpaBfEeHHOCTH nogxo4amu npu QOpPMYNIMPOBKE 3aKMoYeHUin u
BbIBOAOB MO  pe3ynbTaToM  MpPOBEAEHHbIX
aHanNUTMYECKUX SKCMEPUMEHTOB
OlK- | CnocobeH OrlK-2.1 | PaboTtaet c 3HaTtb: npaBuna obpaweHuss ¢ XUMUYECKUMU
2 NpoBOANTb XUMUYECKMMM BeLLlecTBaMK, XMMUYECKOW MOCYAON, npndopamu
XUMUYECKNI BELLECTBAMU C ONsl aHaNUTUYECKUX N3MEPEHWNIA, HOPMbI TEXHUKN
3KCMEPUMEHT C cobnogeHneM HopMm | GesonacHocTu
NCMNONb30BaHNEM TEXHUKM
COBPEMEHHOro 6esonacHocTn YMeTb: NpoBOANTb 3KCNepuMeHTarnbHble
obopynoBaHus, nuccrnefoBaHUs € XMMUYECKUMUM  peakTuBamu,
cobnogas HopMmbl cobnogas COOTBETCTBYIOLLME HOPMbl
TEXHUKM GesonacHocTy; NPUMEHATb cpeacTtsa
H6esonacHocTn noXapoTyLleHns
BnapeTb: HaBbikamu npoBefeHust otbopa npoo,
N3BMEYEHUS, pa3feneHus, KOHLEHTPUPOBaHWS,
MacKMpoBaHUsi W oOnpefdeneHuss BeLEeCTB B
aHaNUTUYECKON XM
OrlK- | CnocobeH OlK-2.2 | UcnonbayeTt 3HaTb: OCHOBHble NPUHUMMBLI BbliOOpa MeToada
2 NpoBOANTb CyLLEeCTBYOLLMNE U aHanmMsa M KOHKPETHOW  MeToOuKM  Ans
XUMUYECKNI paspabatbiBaeT onpefeneHHoro obbekTa, npaBuna TEXHUKK
3KCMEPUMEHT C HOBbIE METOOMNKM GesonacHocTM  paboTbl B aHaNUTUYECKON
NCMNONb30BaHNEM nony4eHns un naboparopuu, TEXHUKY BbIMOSHEHUS
COBPEMEHHOro Xapakrepusauum aHanMTU4ecKMx onepaumn
obopynoBaHus, BELLECTB U

cobntogasa HopMbl
TEXHUKU
©es3onacHocTn

mMaTepuanos Ans
peLueHus 3agav
npodeccnoHanbLHON

YmeTb: r,amMoTHO  MOJ1Ib30BATbCA OTOBbIMU
mMeTogunkamm, npaBusibHO npoBoaAUTb
CTaHOapTHblE aHalnTn4eckme onepauun npu




OedaTenbHOCTU peLueHum 3apav npodeccroHarnsHon
OesaTenbHOCTH
Bnapgets: MeTogorornen BbINOSTHEHUA
aHanuMTu4eckoro 3KCNepuMeHTa, BKIMoYas
paboty ¢  Tpebyembim  obopygoBaHuEM,
XMMWYECKOW NOCYAON 1N peaKkTMBamu
Orl1K- | CnocobeH OrK-2.3 | MNMpoeogut 3HaTb: OCHOBbI TEXHUKN XMMUYECKOro
2 npoBoOAMUTL nccnegoBaHus 3KCNepuMeHTa, BaXHeMLWnx onepauun
XUMUYECKNI CBOWNCTB BELLECTB U | XMMUYECKOIo U PN3NKO-XUMMUYECKOrO aHanmsaa,
3KCMEPUMEHT C mMaTepuanos c
NCnonb30BaHNeM NCNonb30BaHNEM YMeTb: nnaHvpoBaTb U NpoBOAUTL Tpebyembin
COBPEMEHHOro COBPEMEHHOro XUMUYECKNIA 3KCNEPUMEHT, ncnonb3ysi
obopynoBaHus, Hay4Horo TeopeTUYeCKyo MOArOTOBKY MO aHanuTU4eckon
cobntogas Hopmbl obopynoBaHus XUMnm
TEXHUKU
6e3onacHocTn BnageTb: HaBblkaMu BbINOMHEHUSA CTaHOAPTHBIX
aHanuMTU4eckmx onepauuu, HaBbIKamMu
NPUMEHEHUS MEeTOOUK XMMWYEeCKOro aHanusa
ONa  uccnegoBaHus  pasnuuHbIX  PU3UKO-
XUMUYECKMX MPOLLECCOB C  UCMOSIb30BaHUEM
OCHOBHbIX METOJO0B aHanuMTUYeCKOM XMMWUU Kak
KNacCUMYeCKMnX, Tak U KCNepMMEHTabHbIX
OlK- | CnocobeH OlK-3.1 | NpumeHseT 3HaTb: TeopeTuyecKkMe OCHOBbI aHanUTUYECKON
3 NPUMEHSITb TeopeTnyeckme M| XumMun  Ona rpamoTHOrO  pelleHns  3agad
pacyeTHo- NonyamMnupuyeckne | XMMMYeCKom HamnpaBfeHHOCTU MNpU  U3y4YeHun
TeopeTudeckue mogenu npu | NPOLLECCOB C y4acTMeM XMMUYECKMX BELLECTB
MeToabl And peLueHun 3agauv
N3y4eHus1 CBONCTB XUMUYECKON YmMeTb: NPUMEHATb nonyyeHHble
BELLECTB U HanpaBneHHOCTH dyHOaMeHTanbHble 3HaHWS MO aHanNUTUYEeCKOW
NpoLeccoB € nx XUMUW  MPU  U3YYEHUU CBOWCTB BELECTB U
yyacTtumem, NpOLIECCOB C UX y4acTUEM.
ncnonb3ys
COBpPEeMeHHoe BrnageTb: HaBblkaMy MNpUMEHEHMs Moaenemn
nporpaMmmHoe aHanuMTU4YecKMx CuUCTeM MNpu  MNpoBeLeHUU
obecneyeHve un pacyetoB pH, pacnpegeneHus KOHLUEHTpauun
0a3bl AaHHbIX KOMMOHEHTOB, KOHCTaHT paBHOBeCUN,
npodeccuoHanbHO pPacTBOPMMOCTU 1 OPYrUX BENUYMH.
ro HazHaveHus
OlK- | CnocobeH OlK-3.2 | UcnonbayeT 3HaTb: BO3MOXHOCTN NPUMEHEHUST CTaHAAPTHbLIX
3 NPUMEHSITb cTaHgapTHoe KOMMbIOTEPHBIX  NporpamMm A pacyeToB
pacyeTHO- nporpaMmmHoe aHanuMTU4eCcKmMx cucTem
TeopeTnyeckue obecneyeHne n
MeToabl And crneuvanuaMpoBaHH | YMeTb:  pellaTb  aHanutuyeckue  3agayw,
N3y4eHus1 CBONCTB ble 6a3bl JaHHbIX npoBoauTb MaTeMaTU4eCKyto 0o6paboTky
BELLECTB U npu peleHnn 3agad | pesynbTaTtoB aHanuaa, NPUMEHATb
nNpoLeccoB C 1X npodeccnoHanbHOn | cneuuanuM3mpoBaHHble  ©asbl  AaHHbIX MO
yyacTuem, OeaTenbHOCTU aHanMTU4YeCcKon XMMmum
ncnonb3ys
COBpEMEHHOEe Brnapets: HaBbIKaMK NCNONb30BaHNs
nporpaMmmHoe COBPEMEHHOWN BbIYUCIIUTENBHON TEXHUKM Ons
obecneyeHne un peleHns aHanuTUyeckux 3agad, MOCTPOEeHUs
6a3bl JaHHbIX aHanuMTU4eckux moaenen
npodgeccnoHansHo
ro HazHaveHus
OlK- | CnocobeH Orl1K-6.1 | MNpegctaBnsiet 3HaTb: npaBuna npeacTaBneHuss n obpaboTku
6 npeacTaBnsiTb pe3ynbTaTtbl paboTbl | pe3ynbTaToB  aHanMTUYecKoro aKcrnepumMeHTa
pesynbTathbl B BME OT4eTa no ana  ocdopmneHnss  nabopaTopHbix  pabor,
npodeccnoHansHo cTaHgapTHoOn KypcoBbix, BKP 1 gpyrnx ot4eToB B fanbHeunwemn
N 0esaTenbHOCTU B dopmMe Ha pycckom NPOn3BOACTBEHHON AEATENBHOCTU
YCTHOM 1 A3blKe
NMCbMEHHOMN YmeTb: npencrasnATb pesynbTarbl
dopme B 3KCNeprMeHTanbHOW aHanuTuyeckon paboTbl B

COOTBETCTBUN C

Bunage KprOBOVI pa6OTbI Ha PYCCKOM A3blKe




HOpMaMiu 1

npasunamu, BnageTb: HaBblkaMu COCTaBMEHUA OTYETOB MO
MPUHATLIMU B pesynbTataM aHanuMTU4YecKoro uccnegoBaHus C
npodeccuoHanbHoO y4eTOM CTaHOapTHbIX TpeboBaHui
M coobLiecTBe
OlK- | CnocobeH OlK-6.2 | MNpepacrtasnseT 3HaTtb: npaBuna paboTbl C nuTepaTypon no
6 npeacTaensiTb nHdopmaLmo aHanUTUYEeCKON XWMWW, OCHOBHbIE WCTOYHUKM
pesynbTaThbl XUMUYECKOTO NonyYeHns aHanMTn4ecKon nHdopmaumum
npodeccuoHanbHoO copepxaHus c
M [eATensHOCTH B yyeTtom TpeboBaHum | YmeTb: odopmnate no FOCTy nuTtepaTypHble
YCTHOW 1 Bnbnmorpadmnyecko | CCbINKM Ha PYCCKOM M aHIMIMUCKOM $3blKe Npu
NMUCbMEHHON M KynbTypbl BbINONHEHUN KypcoBOWn paboTbl no
dopme B aHannMTU4Yeckom XMMUM WU B  JanbHenwen
COOTBETCTBUN C npogeccnoHanbHON AeATENbHOCTU
HOpMamu 1
npasunamu, BnageTtb: HaBblkamu paboTbl C METOAMYECKON
MPUHATLIMU B nuTepaTypon B 00nactu aHanMTU4ECKOW XMW,
npodeccuoHanbHoO HaBblkaMy  MpeACTaBfeHUss  aHanNUTUYEeCKON
M coobuiecTBe WMHopmaLnn.
Ol1K- | CnocobeH Ol1K-6.3 | loToBUT 3HaTb: OCHOBHbIE WCTOYHMKM aHanUTUYECKON
6 npeacTaensTb npes3eHTauuto no XUMWYECKOW  MH(pOpMauumM Ha pPYycCKOM U
pesynbTaTthl Teme paboTbl n a@HIIMIMNCKOM A3blKaX, B TOM YUCME CNpaBOYHOMN,
npodeccnoHansHo npeacTaBnseT ee Ha | ANA  UCMNOMb30BaHWsA B NpodeccnoHansHom
" geaTenbHOCTY B pycCKOM " AeATenbHOCTU MpU NOArOTOBKE BbLICTYNNEHUNA U
YCTHOM M aHIMUMACKOM S3blKax | Npes3eHTauun no Teme paboThbl
NMMCbMEHHOMN
dopwme B YmeTb: NPUMEHATb nonyyeHHble
COOTBETCTBMM C yHOAMeHTanbHble 3HaHWS MO aHaNUTUYECKON
HOpMamu 1 XMWY NPU MOATOTOBKE NPE3EHTaLUN Ha PYCCKOM
npasunamu, N aHrMMINCKOM SA3bIKax, MPaBUITbHO NOMb30BaTHCA
NPUHATLIMU B aHanUTMYeCKoN TEPMUHONOINEN
npodeccuoHanbHoO
M coobuiectse
BnapeTb: HaBblkamMu rpaMOTHOrO 0POPMIIEHUSA U
npeacTaBneHns  AaHHbIX, npeaHasHayYeHHbIX
ANsi BKMOYEHMS B Npe3eHTaumio
OlIK- | CnocobeH OlK-6.4 | lMNMpegcTaenseT 3HaTb: OCHOBHblE MOHATUS W TEPMUHOMOIUNIO
6 npeacTaBnATb pe3ynbTaTtbl paboTbl | aHANMUTUYECKOW  XUMUW, npasuna IUPAC
pe3ynbTaThl B BUAE Hay4HoOW (MexgyHapogHoro Coto3a TeopeTuyeckon wu
npodeccuoHanbHoO nyénukauum NPUKNagHon XxMmMumn) ons obo3HavyeHust BENNYUH
N 0eAaTenbHOCTY B (Teancel goknagaa, 1 NapameTpoB, MPUMEHSIEMbIX B aHaNUTUYECKON
YCTHOW U cTaTbs, 0030p) Ha Xumuu;
NMCbMEHHON PYCCKOM "
dopme B aHrMUNCKOM A3blKe YMeTb: rpaMOTHO NpeacTaBnATh aHanNUTUYECKYHo
COOTBETCTBMM C WHOPMaUMIO  MpU  NOAFOTOBKE  HAy4YHbIX
HOpMamu 1 nybnvkauun, ucnonb3oBaTb npaBuUrbHYIO
npasunamu, TEPMUHOMOMMIO,  OTHOCALWYHOCA K obnactu
NPUHATBIMU B aHanUTUYEeCKON XNMnn
npodeccnoHasnbHO

M coobLlecTBe

Bnagetb: HaBblkamu onucaHus nccnenyemblix
CNUCTEM C UCNoNnb3oBaHUEM (*)yHﬂ,aMeHTaﬂbelX
MOHATUA W 3aKOHOB aHaNUTUYECKON XUMUW,

HaBblkaMW  MPEACTaBMNEHWs  rPagyMpOBOYHbIX
rpacdukoB,  pacnpefenuTernibHbIX  Auarpamm,
OaHHbIX MaTemMaTn4ecKon 06paboTku
pe3ynbTaTosB.

12. O6bemM gucumnnuHbl B 3a4eTHbIX eanHMUax/vyac. (s coomeemcmsuu ¢ y4ebHbIM fnaHoOM) —
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Pdopma NpoOMEXYTOUHON aTTeCTaumnm (savem/sksamer) 3a4eT (5, 6 cem.) / ak3ameH (5,6 cem.)




13. TpypoemMkocTb No Buaam y4yebHomn paboTbl

TpyaoemMKoCTb
Bcero TpynoeMkocTb
Bug yyebHoi paboTbl
Mo cemecTtpam
Ne cemecTpa 5 Ne cemecTtpa 6
AyoUTOPHbIE 3aHATHS 360 180 180
nekumm 126 72 54
. MK 18 - 18
B TOM ymucne:
nabopaTtopHble 216 108 108
CawmocrositensHasa paborta 108 36 72
B TOM 4mcrne Kypcosas pabota X
dopma NpoMEXYTOYHOM aTTecTaumm 72 36 36
OK3aMeHbl, 3a4eTbl — 72 Yaca
Utoro: 540 252 288

13.1. CopepxaHue pas3fernoB AUCLUMNIIUHDbI

n/n HavnmeHoBaHue pasgena
OVCLMNIUHBI

CopepxaHue pasaena AUCUUNIVHBGI

1. NNekuunm

1.1 BBegeHune B aHanUTUYECKYO
XUMUIO

AHanutnyeckasa xumns Kak Hayka. lNMpegmeT v 3agaym
aHanMTUYeCKon XUMnn. ATanbl ICTOPUYECKOTO PasBUTUS.
CTpyKTypa COBpPEMEHHON aHANUTUYECKON XUMUK. Buabl
aHanusa. Metogonornyeckue acnekTbl aHanUTUYECKON XUMUK,
Knaccudukauns metogos aHanmTnyeckon xumun. TpebosaHus
K meTogam. Llenn aHanutuyeckoro onpeaeneHns. 3HavyeHne un
0611acTv NPUMEHEHUS XMMUYECKOro aHanusa.

1.2 Ctagum aHanuTU4eckoro
npoLiecca u METpPosiorniyeckme
BOMPOCHI aHANUTN4YECKON
XUMUU

Crapgun aHanutnyeckoro npouecca. Otéop npo6sl. MNogroToska
npobbl kK aHanu3y. MeToapbl pa3noXeHns B aHanMTU4eckomn
xuMmun. PasgeneHune, KOHLEHTPUPOBaHMeE, MacKUpoBaHHe.
M3mepeHune aHanmTnyecKkoro curHana.

MeTponormyeckue OCHOBbI aHanuMTU4eckon Xumuu. [loHsTue
npegena obHapyXeHus n YyBCcTBUTENbHOCTU. CUcTemMaTuyeckme
M cnyyaviHble owubkW. YcTpaHeHue rpybbiX MNPOMaxoB.
MaTemaTnyeckasi o6paboTka pe3ynbTaToB aHanm3a.

1.3 Xummnyeckoe paBHoBecHE B
cucTeme ocagok-pacTBop.
'paBnmMeTpUYeckue MetToabl
aHanusa.

O6Llas xapakTep1cTMKa peakLumin B pacTBope. XMMM4eckoe
paBHOBECMKE W 3aKOH AeNCTBYOLWNX Macc. PakTopsbl, BAMsOLWme
Ha paBHOBecCWe: TemnepaTypa, MOHHas cuna, KoOHKypupylowue
XMMUYeCKMe peakumm. AHanMTu4eckas U paBHOBECHas
KOHUEHTpauus. YpaBHeHne matepuaneHoro 6anaHca. Ycrnosume
3NeKTpoHenTpansHOCTU. KOHCTaHTbl paBHOBECUS.
Knaccudmkaums paBHoBecuin. [eTeporeHHoe paBHOBECHE.
PaBHOBecue B cucteme ocafiok-pacTBop. KoHcTaHTa
npousseneHus pacTBOPUMOCTU. [TOHSATME pacTBOPUMOCTH.
YcnoBne ob6pa3oBaHusl U pacTBOPEHUS ocaakoB. PakTopsl,
BNUAIOLLME HA PACTBOPMMOCTb ManopacTBOPUMOro
anektponuta. paBumeTpus. MeToabl ocaxaeHusi 1 OTFOHKM.
PacueT pe3ynbTaToB rpaBUMETPUYECKMX ONpeaeneHni.
paBumeTpunyecknii chaktop. TpeboBaHUs K ocaguTento.
Ocaxpaemas 1 rpaBumeTpuyeckas opma, TpedboBaHus K HUM.
AMOpMHbIE U KpUCTanMyeckue ocagku, ycnosusa nx
nonyyeHus. NMoHATME OTHOCMTENBHOIO NEPECHILLEHNS.
OKCneprMeHTanbHbIA KOHTPOSb pa3Mepa YacTul, OCaaKoB.




MexaHn3m obpasoBaHunsa 0cagkoB. [puynHbI 3arpa3HeHus
ocagkoB. Tunbl coocaxaeHus: agcopbuuns, nsomopgumam,
OKKITH03Us1, UHKITI03us1. [oMoreHHoe ocaxgeHue, nnm MeTos
BO3HMKaKOLLMX peareHToB. CTapeHne ocagkoB. [lpombiBaHne
ocagkoB. Tepmuueckas obpaboTka ocagkoB. Kputuueckuii
aHanma rpaBUMETPUYECKOro MeToda 1 NpakTu4ecKoe
NPYMEHEHNE rPaBUMETPUYECKOrO MeToaa.

1.4

OCHOBHbIE TUMbI peakuui,
ncnosnb3yemble B
TUTPUMETPUN.
TuTpumeTpryeckme MeToabl
aHanusa.

TutpumeTpuyeckne metoabl aHanusa. NoHATMA TUTpoBaHUS U
TuTpaHTa. NepBuyHble n BTOpUYHbIE cTaHaapTbl. Cnocobbl
NpuUroToBrneHus, TpeboBaHUs K BELLEeCTBaM, NCMOMb3yeMbIM B
KayecTBe NepBUYHBbIX CTaHA4ApPTOB. TpeboBaHUs K peakumnsam B
TUTpUMeTpun. Knaccudurkaumsa TMTpuMmeTpmyecknx MeToaoB:
KMCNOTHO-OCHOBHOE TUTPOBAaHWE, OKUCIUTENBHO-
BOCCTaHOBUTEIbHOE TUTPOBAHWE, KOMMIIEKCUMETPUS,
ocaguTenbHoe TUTpoBaHue. NpuemMsl TUTPOBAHNUSA: NpsIMoe,
obpaTtHoe, kocBeHHOe. MeToAMKN NUNETUPOBAHUSA N OTAENbHbIX
HaBecoK. Crnocobbl BbIpaXKeHWS KOHLEHTpaunuy B TUTPUMETPUN:
MOnSIpHast KOHUEHTpaLus 9KBUBaANEeHTOB, TUTP, TUTP MO
onpegensiemomy BellecTtsy. [oHATUA aKkBMBaneHTa u gakTopa
3KBUBANEHTHOCTW. 3aKOH 3KBMBANEHTOB. PacyeTbl B
TUTPUMETPUYECKOM aHanuse.

CyuiecTBytoLLme TEOPUN KUCITOT Y OCHOBaHWN.
MpoTtonuTtuyeckas Teopusa bpeHcTtega-floypu. Kucnotsl,
OCHOBaHwus, amconuTbl. ABTONpoTOoNN3 BoAbl. CoOTHOLLEHME
MeX4y KOHCTaHTOWM KNCIOTHOCTU U KOHCTAHTON OCHOBHOCTM
CONpsXXeHHOW npoTonuTMYeckon napbl. Knaccudpukauyms
pacTBopuTENen No JOHOPHO-aKLENTOPHOW CNOCOGHOCTH No
OTHOLLIEHMIO K MPOTOHY. [okasaTernb KUCNOTHOCTY cpebl.
PacueT pH B pactBopax npoTonutoB. CunbHble u cnabble
KMCNOTbI U OCHOBaHUA. PaBHoBeCUSA B pacTBopax
MHOrFOOCHOBHbIX kucrnoT. PacyeTt pH B pacTtsope
MHOFOOCHOBHOWN KUCNOTHI.

PacueT pH B pactBopax amconutos. bydepHbie pacTsopbl.
BydepHas emkocTb. PacyeTt pH B 6ydepHbix pacTBopax.
Pac4yeT pH B pacTBopax rugponuayroLmnxcst Conemu.

MeToa KMCMOTHO-OCHOBHOMO TUTPOBAHUSA, UMK
NPOTONUTOMETPUS. Teopun MHONKATOPOB B NPOTONUTOMETPUN.
MHTepBan nepexoaa okpacku nHankatopa. Kpusble KUCNOTHO-
OCHOBHOTO TUTPOBaHMWS. TUTPOBaHME CUMBHbBIX K CNadbix
NPOTOMNUTOB.

MHaukaTopHble owmnbku B NPOTONIMTOMETPUN: BOAOPOLHAS,
rmapoKcunbHas, KUCNoTHas U ocHOBHas. ['padmnueckuin n
aHanMTU4eCcK1i cnocoodbl BbIIBNEHNST OLLNGKK.

Komnnekcsl B aHanuTuyeckon xmmuu. PaBHoBecusa B pacTBopax
KOMMIEKCHbIX coeAnHeHu. KoHCTaHTa yCTONYNBOCTU.
KomnnekcoHomeTpusi. CBOMCTBA U TUMNbl KOMMIEKCOHOB.
OTuneHguamMmmnHTETpayKCyCHas KUCnoTa n ee guHaTpuesasi
conb. CTaHAapTbl B KOMMNNEKCOHOMETpUK. [Npuemsl TUTPOBaHUS
B KOMMMekcoHoMeTpuu. Kpueasi KOMNNeKCOHOMETPUYECKOro
TUTpOBaHUs. MIHONKaTOPbI B KOMMNNEKCOHOMETPUN.
MHpukaTopHble owmndku. MNpuMeHeHne KOMMIIEKCOHOMETPUN.
OnpegeneHne obLuel xxecTkocTu Bogbl. OnpegeneHme NOHoB
MeTansnoB NpyY COBMECTHOM MPUCYTCTBUN.

PaBHOBeCUSA B OKMCNIMTENBHO-BOCCTAHOBUTESBHBIX CUCTEMAX.
OKncnNUTEnbLHO-BOCCTAHOBUTENBHbBIN NOTEHUMan. YpaBHeHne
HepHcTa. HanpasneHue OKMCNUTenbHO-BOCCTAHOBUTENBHbIX
peakumin. KOHCTaHTa paBHOBECUSI OKUCIIUTESbHO-
BOCCTaHOBUTENbHOWN peakumnn. OKNCANTENBHO-
BOCCTaHOBMWTENbHOE TUTPOBaHne. MiHamkaTopsl:
cneumduyeckme n oKMCNUTEnNbLHO-BOCCTaHOBUTENbHbIE. KprBas
OKUCTUTENbHO-BOCCTAaHOBUTEMNBHOMO TUTPOBAHUS.
lMepmaHraHaTomeTpus. Auxpomatometpus. MogomeTpus.
MoHsaTMe 06 ocaguTenbHOM TUTPOBaHUMU.  ApPreHTOMEeTpus.




MepkypomeTpusi. Kpuble TuTpoBaHus. Cnocobbl oGHapyxeHus
KOHEYHOW TOYKMN TUTPOBAHUS.
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TepM nyeckme metoabl
aHanumsa

TepmorpaBumeTpus. OuddpepeHumansbHbin TEPMUYECKUIA
aHanus. [OuddepeHumanbHas CKaHWpyloWwasa KanopuMeTpus.
TepmomeTpuyeckoe TutpoBaHue. NMoHATME O KaTapomeTpuu u
avnaTtomeTpum.

1.6

MeToabl Macku poBaHu4,
pasgeneHna n
KOHUEHTpUpoBaHUA

Knaccudpumkauma metonoB pasgeneHus. MeToabl pasgeneHusi
reTeporeHHbIX M TOMOreHHbIX cMecel. MeToabl pasgeneHus,
OCHOBaHHble Ha obpasoBaHunm HoBoW asbl. MeTtoapl
pasgeneHnsi, OCHOBaHHbIE Ha pacnpefeneHMn KOMMOHEHTOB
mMexay AByma dasamu. MeTtoabl pasgeneHusi, OCHOBaHHbIE Ha
WHOYLMPOBAHHOM MeXda3HOM nepeHoce u3 ogHou dasbl B
Opyrylo  4epe3  pasgenswoowyo  ux  Tpetblo.  MeToabl
BHyTpucpasHoro pasgeneHus. MNoHsaTre o rmbpunaHbix meTogax.

1.7

Xpomartorpacudeckme MeToabl
aHanusa

BeeneHune B xpomaTtorpaduto. Mictopus xpomartorpadumyeckoro
meToga aHanusa. Knaccudukauna xpomaTorpadumyeckmnx
MeTodoB. TeopeTudeckne OCHOBbI XpomaTorpaduyecKkoro
aHanusa. AHanUTUYeCKUn curHan B XpomaTorpaduun. NoHaTne

TEOPEeTMYECKON  Tapenku WU BbICOTbl,  9KBMBANEHTHOM
TeopeTnyeckon Tapenke. YpaBHeHue Ban [eemtepa wu
onTMMM3aumsi XxpomaTtorpadmyecKkoro npotecca. [a3oBas

xpomaTorpadmsi, Onok-cxema ycTaHOBKM, BblbOp rasa-
HocuTens, copbeHTa, AeTekTopa. HacagouHble 1 kanunnspHble
KOMOHKW. KayecTBeHHbI aHanuM3 B ra3oBoW xpomartorpadum.
Bpemsa yoepxuBaHuda, wuHaekcbl KoBaya. KonmyecTBeHHbIN
aHanua3. XugkocTtHaa xpomartorpadud. Pacteoputenu ans
XMAKOCTHOM xpomaTorpadun. Beibop copbeHTa. Moandukauus
nosepxHoctTn copbeHTa. HopmanbHo-ha3oBasi M obpalleHHo-
¢dasoBas —  BuAbl  BbICOKOI(P(EKTMBHOM  >KMAOAKOCTHOW
xpomatorpadcun. [eTekTopbl B XWOKOCTHOW XpomaTorpaduu.
NoHOOOMEHHMKN. WNOHHBLIN OOMeH B aHanmMTUYECKOW XUMUM.
MoHooOMeHHass xpomaTorpadusi. MoHHas xpomatorpacdus.
Copb6eHTbl Ans MoHHOW xpomartorpadoun. [ABYXKONOHOYHbIE U
OAHOKOMNOHOYHbIE BapuaHThl WOHHOW xpomaTtorpaduu.
[eTekTopbl B WOHHOW Xpomatorpadpun. [loHaTne o renb-
Xpomarorpadun (3KCKNo3nMoHHOM xpomartorpadun). NnaHapHas

Xpomarorpadus. Buapl BymaxkHon XxpomaTtorpaduu.
ToHkocnorHas XpomaTorpadus. BbicokoadppekTnBHas
TOHKOCIOMHas XpomaTorpadus. OcHosBbI BblGOpa

onTnMalsibHoOro MmeToaa xpomaTorpachquKoro aHanmsa.

1.8

CneKTpan bHbl€ METOAbI
aHanmsa

BeegoeHne B cnekTpanbHbli  aHanui. OCHOBHbIE MNOHATUSA
meToga. Knaccudmkaums cnekTparnbHbiX METOAOB aHanusa no
anvHam BOJH (vyacTtoTam, 3aHeprusam), MexaHu3my
B3aUMOAENCTBUSA 3MEKTPOMArHUTHOrO MONs C BELWEeCTBOM.
ATOMHasi 1 MONeKynsipHas CNeKTPOCKOMNUS.

OMUCCUOHHBIN CrneKTpanbHbli aHanus. ATOMM3aTOPLI.
Nonmzaumsa. Cnocobbl MOHOXpoOMaTU3aLuuM u  perncrpauun
cnektpoB. KayeCTBEHHbIN M KONMUYECTBEHHbLIAW  aTOMHO-
3MUCCUOHHbIN aHanus.

doTOMETPUSA NNAMEHN.

ATOMHO-abCOpPOLIMOHHBIV aHanums.

3aKkoH CBETOMOINOWEHN B JIMHEMHOM U 3KCMOHEHLManbHOn
dopme. OTKNOHEHUA OT NIMHENHOCTWM MPWU CBETOMOrOLLEHNN.
AHanuTMyecknn curHan B abCOPOLMOHHOWM CNEKTpOoCKoNUU U
NpuYMHbl ero ywupeHuns. ®otomeTpmyeckmin aHanu3. BbiGop

CBETOOUNBLTPOB. YyBCTBUTENBHOCTb ¢ OTOMETPUYECKOTO
onpepgenenus. OnpegeneHve MOnSpPHOro  koadpduuneHTa
CBETOMNOrNOoWEHNS. KayecTBeHHbIN 7] KONMMUYECTBEHHbIN

¢oTOMETPUYECKNA aHaNK3.
Ponb MoOHOXpoMaTu4HOCTM B abCOPUMOHHOW CMEKTPOCKOMUMN.

CnekTpodoToMeTpuryecKknii aHanus. Ananus
MHOIOKOMIMOHEHTHbIX CUCTEM.
KonebatenbHas CMEKTPOCKOMUA. WHdpakpacHas

CNEeKTPOCKOMnNA 1 cnekTpockonmna KOMOWHALMOHHOIO paccedaHuna.




WaoeHTudukauyms BeLlecTB MeToZ40M MHdpakpacHom
CMNEKTPOCKOMUN.

JloMuHecUeHTHbIM  aHanu3. doTonpoueccbl B MOMEKynax.
PesoHaHcHas CneKTpocKonus, dnyopecLeHTHas "
docopecLeHTHas CMeKTpocKonus. Buabl TYLUEHUS.

OcobeHHOCTV annapaTypbl B NIIOMUHECLIEHTHOM aHanuse.
Macc-cnektpomeTpusi. XpomMaTo-Macc-CnekTpoMeTpuS.

1.9

aﬂeKTpOXI/IMI/IHeCKVIe mMeToabl
aHanmsa

BeegeHne B amekTpoxumMuyeckue — MeTodbl  aHanuaa.
Knaccuduvkauus anekTpoxmmmyeckmx MeToaoB aHanmaa.
MoTeHunomeTpuyeckmn aHanui. HankaTopHble 3NeKkTpoabl U
3NeKTpoAbl  CpaBHeHWsi.  MOHOCEneKkTMBHble  AneKkTpoabl.
CTeknaHHbIA  3mekTpoa W ero Teopus. VloHomeTpuss 1
NOTEHLMOMETPUYECKOE TUTPOBAHME.

OnekTpoxnMmnyeckme ceHcopbl. MyrnbTUCEHCOPHbBIE CUCTEMBI.
BonbTamnepomeTpusa. PTyTHbIR  Kanawowun  anektpog w
nonaporpaduyecknin aHanua. Teepable anekTpoapl. [NoTeHuman
MOMyBOSNHbI UM KAYeCTBEHHbI  BONbTaMMNEpPOMETPUYECKMI
aHanus. lNpegenbHbli AMdY3NOHHBI TOK. KONMYecTBEHHbIN
BOMbTaMnepomeTpuyeckun aHanma. MNoHssTue 06 MHBEPCMOHHON
BONbTaMnepoMeTpun. AMnepomeTpnyeckoe TUTPOBaHUE.
OneKkTporpaBUMETPUYECKUI aHanuns.

Mpsimas KyNnoHOMETPUSA 1 KyNOHOMETPUYECKOE TUTPOBaHME.
Mpsimaa koHaykTomeTpusa. KoHaykTomeTpuyeckoe TUTPOBaHME.
BbICOKOYACTOTHOE KOHOYKTOMETPUYECKOE TUTPOBAHME.

2. JTabopamopHbie pabomsbi
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BeeneHune B aHan NTUYECKYHO
XUMUO

TexHuka aHanuTudeckoro akcnepumeHta. OCHOBHble npasuna
TeXHUKM OesonacHocT npu pabote B  aHaNUTUYECKOM
nabopaTopun. B3BelumBaHne Ha TEXHUYECKNX N aHANUTUYECKMNX
Becax.

2.2

Ctagun aHanMTM4ecKoro
npouecca n meTporiorm4eckmne
BOMpPOCHI aHannTU4ecKomn
XUMnmn

MpaBuna paboTbl C  TOYHOM  XMMWUYECKOW  MOCYOOWN.
KanubpoBaHue TOYHOM MepHON Nocyabl.

2.3

Xumunyeckoe paBHOBECHKE B
cucTeMe 0cafok-pacTeop.
paBUMeTpUYECKME MeToabI
aHanusa.

OnpepgeneHune copepxaHus 6apus B kpuctannoruagpate BaClz
2H20 ¢ ncnonb3oBaHNEM METOAA OCAXAEHUS.

OnpepgeneHue KpucTannn3aumoHHOM BoAbl B KpucTannoruaparte
BaCl, 2H>0O mMeTogoM OTFOHKM.

2.4

OcHOBHble TUMbI peakLni,
ucnorsb3yemble B
TUTPUMETPUN.
TuTpumeTpryeckme MeTobl
aHanusa.

MpotonutomeTpusa.  [purotoBneHve 1 cTaHgapTM3aums
pacTBOPOB MPOTONUTOB.

OnpepeneHne BpeMeHHOMN (kapboHATHOM) XEeCTKOCTU BOAbI.
OnpegeneHve AByx NPOTONUTOB NPW COBMECTHOM NMPUCYTCTBUM
C MCMONb30BaHNEM ABYX UHANKATOPOB.

KomnnekcoHomeTpus. CTangaptusauns pactsopa TpunoHa b.
OnpeaeneHne obLuel XeCcTKOCTU BOAbl.
KomnnekcoHoMeTpuyeckoe onpeaeneHne MOHOB  PasfnyHbIX
MeTannoB B MHOIOKOMMOHEHTHbIX CUCTEMax (KOHTponbHas
paboTta no BapuaHTam).

OxcpeameTpus. lMepmaHranaTomeTpus. CrangapTtumsaumns
pacTBopa nepmaHraHara Kanusi.

lMepmaHraHaToMeTpuyeckoe onpegerieHne CoaepXaHus MOHOB
Xeresa B pacTBope.

NopomeTtpusa. CtaHgapTmsauusa  pacTBopa  TuocynbdaTta
HaTpus.

WopomeTpuyeckoe onpeaeneHme NMOHOB MeAn B pacTBOpe.
OnpepeneHne nepokcmaa Boaopoaa.

OcaputenbHoe TuTpoBaHue. OnpegeneHne  cogepxaHus
XNOPUA-NOHOB B NPUPOAHBLIX BOAAX.

25

TepMmnyeckne meToabl
aHanusa

2.6

MeTogbl MacknpoBaHus,

3KCTpaKLlVIF|. Onpep,eneHVle MUWKpOKOJIM4yeCcTB mMogna-moHoB B




pasaeneHus u
KOHLEHTPUPOBaHUS

NPUCYTCTBMN MaKpOKOIM4eCTB Xnopua- 1 6pOMWJ,-I/IOHOB.

2.7

Xpomarorpacuyeckme MeToabl
aHanmaa

MpaBuna paboTbl Ha xpomaTtorpadpe. TexHuka GesonacHocTu
npu pabote B nabopatopum Xxpomartorpadmyeckmx MeTOAOB
aHanu3sa. [azoxpomarorpadnyeckmin aHann3 cMecu CnMpToB.
PasgeneHne NOHOB LMHKA U HUKENS HA aHNOHOOOMEHHMKE.
OnpepgeneHne CMecuM aMWHOKUCIIOT MeToaoM  ByMaxkHOM
Xpomarorpadgun.

2.8

CI'IEKTpaJ'IbeIe mMeToabl
aHanmsa

doTomeTpusa. OnpegeneHve WOHOB Xenesa B pacTBope
MeToaoM (hOTOMETPUMN.

OnpepgeneHne MOHOB Meay B pacTBOpe MeTOAOM (hOoTOMETpUM.
lMnameHHass 9SMUCCUMOHHaAsa cnekTpockonuda. OnpepeneHve
WOHOB HaTPUA 1 Kanus.

KonuyecTBeHHbIN aHanu3 CoeavHEeHUIn XpomMa 1 MapraHua npu
COBMECTHOM MPUCYTCTBUM METOAOM CNEKTPOOTOMETPUMN.
Onpepenenne copepxXaHus apomMaTUy4ecKon aMWHOKUCIOThI
METOAOM CrneKkTpooToMETPUN.

2.9

SJ'IeKTpOXI/IMI/IHeCKVIe mMeToabl
aHanmsa

MoTeHuMomMeTpUYecKkoe TUTPOBAHNE MOHOB XKerne3a pacTBOPOM
Guxpomata kanusi.

OnpepeneHve HUTpPaT-MOHOB B PacTBOpPE C WCMONb30BaHWEM
HUTpaT-CEeNeKTUBHOIO 3MeKTpoaa.

KynoHomeTpuyeckoe TUTpOBaHME MOHOB Meau B pacTBOpE.

13.2 Tembl (pasgenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN:

Ne
n/
n

| Buabl 3aHATUIN (4acoB)

HaunmeHoBaHuWe Tembl
(pasgena) gucumnnuHbl

Jexkumn

'K | CamocTtosaTe

MpakTnyeckne
nbHas paboTta

JlabopaTopHble

Bcero

1

BeeneHune B aHan NTUYECKYHO
XUMUIKO

6 - 6 4

16

Ctagumn aHanuTn4eckoro
npoLiecca u METpPosiorniyeckme
BOMPOCLI aHaNMTUYeCKon
XUMUK

10 - 10 4

24

Xumuyeckoe paBHoBecue B
peanbHbIX cMCTEMAX.
Cuctema ocagok-pacTBop.
paBumeTpU4eckme Metoabl
aHanusa.

20 8

38

OcCHOBHbIE TUMbI peakLuui,
NCMNonb3yemMblX B
TUTPUMETPUN.
TuTpumeTprnyeckue meToapl
aHanmsa.

26 - 60 14

100

Tepmunyeckne metoabl
aHanusa

MeToabl MackupoBaHus,
pasgeneHna n
KOHUEHTPUPOBaHUS

16 - 12 4

32

Xpomarorpaduyeckue
MeTodbl aHanusa

22 - 36 26

90

CﬂeKTpaﬂbele MeToabl
aHanmsa

18 - 38 24

86

SJ'IeKTpOXI/IMI/I‘-IeCKMe mMeToabl
aHanmsa

14 - 34 22

76

WToro:

126 -

216 18 108

14. MeTogu4yeckne ykasaHus Ans o6y4aroLwmxcs No 0CBOEHUIO AUCLUMNIINHDI

468




OCHOBHbIMU y4eOHBIMM MaTepranamMmm Npy OCBOEHMU OUCUUMIMHBI « AHANUTUYECKas XUMUSA» SABASHOTCA KOHCMNEKThI
nekumn 5 m 6 cemectpoB, y4ebHO-mMeTOAMYECKME NocoOMA Ans BbINOMHeHUMs nabopaTopHbiXx paboT no
KNnaccuyecknm u MHCTpYMEHTanbHbiM MeToAaM aHanusa, MeToamyeckue nocobus C KOHTPOSMbHbIMU 3agaHUSMMU
ONna  Tekywen aTTectauuu, OCHOBHas nuTepaTypa, npuBedeHHasa B Hactoswewn [lporpamme, a Takke
JononHuUTeNbHaga nutepaTtypa Ansg camocTodTensHon paboThbl ydawmxcs. [Ang ycnewHoro 0CBOEHUS AUCUUNNHBI
KypCcOM NpeaycMoTpeHbI crieaytoLime hopMbl TEKYLLLEN aTTecTalumm: KOHTpornbHasa paboTta 1, KOHTponbHbIE paboThl
(konnokesuymbl) 2-3, BbINOMHEHWE KypcoBOW paboTbl B 6 cemectpe. CamoctosTenbHas pabota no M3yyeHuio
OVCUMNIUHBI NPOBOAUTCS C UCMOMNb30BaHMEM PEKOMEHAYEMOrO Crucka nuTepaTypbl U 3NEKTPOHHbLIX PeCcypcoB,
yKasaHHbIX B pasgene 158.

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeET,

Heob6XoaUMbIX O OCBOEHUS AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmMeemcmeuu
¢ mpebosarusimu FTOCT u ucrionb3yemcsi obw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n NcTOYHMK
OcHosbl aHanumu4yeckold xumuu : 8 2 m. @ yd4ebHuk: Onsi cmyd. 8y308, 0b6y4Y. MO XUM.
1 HanpaeneHusm / nod ped. KO. A. 3onomosea. — Mockea : Akademusi, 2014. — (Bbicwee

obpasosaHue. EcmecmeeHHble Hayku). - T. 1/ [ T. A. bonbwosa u dp. ] - 6-e u3d., nepepab. u
don. - 2014. — 390 c.
OcHosbl aHanumuyeckol xumuu @ 8 2 m. ! y4ebHuk Onsi cmyd. 8y308, 06y4. M0 XUM.

5 HanpaeneHusm / nod ped. FO.A. 3onomosa. — Mockea : Akademus, 2014. — (Bbicwee
obpasosaHue. EcmecmeeHHble Hayku). - T. 2/ [ H. B. Anos u dp. ] -6-e u3d., nepepab. u don. -
2014. - 409 c.

6) gononHuTenbHasa nNuTeparypa:
Ne n/n NcToYHUK
Kpucmuan I'. AHanumuyeckas xumusi= Analytical Chemistry : ¢ 2-x m. /. KpucmuaH ; riep. ¢

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

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

5 cmydeHmos8 yHugepcumemos u 8y308, 006y4Y. MO0 XUM.-mexHos., C.-X, Med., hapmay-m
cneyuanbHocmsam / FO.A. bapbanam [u dp.] ; nod ped. KO.A. Sonomosa. - M. : Bbicw. WK.,
2001. — 463 c.

6 Bacunbee B. Tl. lMpakmukym rno aHanumudeckol xumuu : y4yeb. nocobue dnsi eysos / B. [1.
Bacunbes, P. 1. Mopososa, J1. A. KoyepauHa. - M. : Xumus, 2000. — 328 c.
Bacurnbee B. 1. AHanumudeckas xumusi : c6OpHUK 80rpocos, yrpaxHeHul u 3aday : nocobue

7 0na 8y3oe / B. 1. Bacurnbes, /1. A. Koyepaura, T. []. Opnosa ; nod ped. B. I1. Bacunsesa. — M. :
Lpogpa, 2003. — 320 c.
OcHoebl aHanumuyeckol xumuu :@ 3alaqyu U eornpockbl : yd4eb. nocobue O4Onss cmyo.

8 yHUsepcumemos, Xum.-mexHorsi, neo., c.-x., Med., u hapmauesm. gy3os / B.1. ®adeesa [u dp.] ;
rnod ped. KO.A. Bonomosa. - M. : Beicw. wk., 2002. — 411 c.

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

10 ﬂyp%e 1O. 10. CnpasoyHuk no aHanumu4veckol xumuu / fO. 1O. Jlypbe. — Mockea : Xumusi, 1989.
— 446 c.

11 3onomoe FO. A. O xumu4yeckom aHasu3e u O moM, 4mo 80Kpye Hezo / FO. A. 3omomos. —
Mockea : Hayka, 2004. — 432 c.

12 lNpuknadHol xumuyeckul aHanu3a : npakmudeckoe pykoeodcmeo / [10d ped. T. H. Lllexosyosol,

O. A. lWinueyHa, M. B. lNonuka. — Mockea : N130-e0 MI'Y, 2010. — 456 c.

Knaccuyeckue memoObi aHanusa. [lpakmudyeckue pabombl M0 aHaauMu4Yeckol Xumuu :
13 y4yebHo-Memodudeckoe nocobue / cocmasumenu: T.B. Enuceeea [ u dp.] — BopoHex :
U3damenbcko-nonuzpaghudeckuli yeHmp «HaydHasi kHueay, 2016. — 135 c.

Memodbl pasdeneHuss u ebidefieHUss geujecme 8 Xumuu, MeduyuHe, MPOMbILIEHHOM
npoussodcmee / [cocm. T. B. Enuceesa [u 0dp.]; BopoHexckul eaocydapcmeeHHbIl

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

15 bydHukoe I'. K. OcHogbl cogpemMeHHO20 anekmpoxumuyeckoeo aHanusa / I. K. bydHukos, B. H.
MaticmpeHko, M. P. Bsicenes. — Mockea : Mup, 2003. — 591 c.

16 Anekmpoxumudeckue Memodb! aHanusa: y4ebHoe rnocobue. / T.B. Enuceeea [ u 0p.].—

BopoHex : usdamernbcko-nonuzspaghudeckuli ueHmp «HaydHasi kHuaa», 2018. — 96 c.




17

bobpewosa O. B. [MomeHyuoMempu4yeckue CEeHCOpPbl Ha OCHO8E UOHOOBMEHHUKO8 Orisi
aHarnu3a 800Hbix pacmeopos / O. B. bobpewosa, A. B. lNapwuHa. — BopoHex : U30amernbcko-
rnonuepagu4yeckul yeHmp BopoHexckoao 2ocydapcmeeHHo20 yHugepcumema,, 2012. — 154c.

18

MNMomeHyuomempuyeckue memodbl aHanu3a fiekapcmeeHHbIX geujecms : y4ebHoe rocobue /
cocm. B. Y. Bacunbesa [ u dp.]. ; BopoHexckul eocydapcmeeHHsbili yHugepcumem. — BopoHex
: sdamernbcko-nonuepacgpudeckuli yueHmp «Hay4Has kHuzax», 2015. — 106 c.

19

CnekmparnbHble Memo0Obl aHanu3a: y4eb.-memod. nocobue / B. U. Bacunbesa [ u dp.] —
BopoHex : HayyHas kHuea, 2011. — 212 c.

20

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

21

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

22

Gekkep KO. Xpomamoepaghusi. IHcmpymeHmarneHas aHanumuka:. Memodbl xpomamoepachuu u
KanunnspHoezo anekmpogpopesa / 0. bekkep. — M. : TexHocghepa, 2009. — 472¢.1SBN 978-5-
94836-212-0

23

lpakmuyeckas 2a3osas u XudKkocmHasi Xxpomamoepadghus : y4eb. nocobue / b. B. Cmonspos [u
0p.] — CaHkm-lNemepbype : usdamenbcmeo CaHkm-llemepbypeckozo yHusepcumema. — 2002.
—-610c.

B) MHPOPMALIMOHHbIE 3NIEKTPOHHO-0bpa3oBaTenbHble pecypchl (ouumnansHble pecypcbl MHTEPHET):

Ne n/n

Pecypc

24

3onomos FO. A., Ouepku ucmopuu aHanumu4eckol xumuu [OnekmpoHHbil pecypc]/ FO. A.
3onomoes - M. : TexHocgbepa, 2018. - 262 c. - ISBN 978-5-94836-516-9 - Pexum docmyna:
http://www.studentlibrary.ru/book/ISBN9785948365169.html

25

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

26

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

27

AnekcaHopoea T.[1., AHanumu4yeckasi XuMusi U ¢oU3UKO-XUMUYECKUe MemoObl aHanu3a
[BnekmpoHHbIl pecypc]: yueb. nocobue / T. 1. AnekcaHOposa. - Hogocubupck : N138-eo HI'TY,
2016. - 106 c. - ISBN 978-5-7782-3033-0 - Pexxum docmyna:
http://www.studentlibrary.ru/book/ISBN9785778230330.html

28

Banoea B.[., AHanumu4yeckas Xumusi U ¢pu3uKo-xumudeckue memodsi aHau3a [QneKmpOoHHbIl
pecypc]/ B. [. Banoesa (Konsinosa). - M. : Jawkoe u K, 2017. - 200 c. - ISBN 978-5-394-01301-
0 - Pexxum docmyna: http://www.studentlibrary.ru/book/ISBN9785394013010.html|

29

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

30

XeHke X. XKuOkocmHas xpomamozpaghusi AHariumu4yeckoe u npenapamugHoe pasdesneHue
[BriekmpoHHbIl pecypc]: y4ebHoe nocobue / X. XeHke.— DreKmpoH. mekcmosbie 0aHHble. — M.
: TexHocgbepa, 2009. — 264 c. Pexxum docmyna: http://www.iprbookshop.ru/64185/html

31

QunuykuHa B. A. Memodsi u cpedcmea aHanumu4ecKko2o KOHMpPOJsisi Mamepuarsos.
Xumu4eckue u pusuKo-xumudeckue MemoOdb! aHarIumu4ecKko20 KOHmMpPOo-s [3neKmpoHHbIU
pecypc]: yyebHoe nocobue / B. A. ®unuykuHa, O. J1. Ckopckas, Y. B. Mypasbega. — 3rieKmpoH.
mekcmosble daHHble. — M.: adamenbckuti Jom MUCuC, 2015. — 107 ¢. — 978-5-87623-967-9.
Pexum docmyna: http://www.iprbookshop.ru/12749/html

32

CospemeHHble Memo0Obl CMpyKmMypHo20 aHanu3a seujecms : y4ebHuk / M. @. KynpusHos, A. I
Pydckasi, H. b. KoghaHosa [u dp.] ; ®edepanbHoe azeHmMcmeo o obpasosaHuto Pocculickol
®edepayuu, ®edepanbHoe 2ocydapcmeeHHOe obpasogameribHOe yupexx0eHUe 8biCUIe20
npogheccuoHanbHo20 obpasosaHusi "KOxHbIl ¢hedeparibHbili yHUgepcumem?®. - Pocmos-Ha-
LoHy : sdamenbcmeo KOxHo20 ghedepanbHoz20 yHugepcumema, 2009. - 288 ¢. ISBN 978-5-
9275-0653-8; Pexum docmyna: http://biblioclub.ru/index.php?page=book&id=241003

33

Mukeneea I'. H. AHanumuyeckas xumusi. Qrekmpoxumuyeckue MemooObl aHasu3sa
[OriekmpoHHbIl pecypc]: y4ebHoe nocobue / I'. H. Mukenesa, I". . MenbyeHko, H. B.
HOHHUKOBA. — OrekmpoH. mekcmoeblie daHHble. — Kemepoego: Kemeposckuli mexHonoaudeckul
uHcmumym nuwesoul npombiwneHHocmu, 2010. — 184c. Pexum docmyna:
http://www.iprbookshop.ru/14357/html

34

Jlebedees A.T. OcHosblI Macc-criekmpomempuu 6esnkos u nernmudos : yyebHoe nocobue / A.T.
Jlebedes, K.A. AbmemeHko, T.FO. CameuHa. - Mockea : TexHocghepa, 2012. - 180 c. - ISBN 978-




5-94836-334-9; Pexxum docmyna: http.//biblioclub.ru/index.php?page=book&id=233467
35 | QYMK Arnanumudeckasi xumusi Ha ocHoge Kypca https://edu.vsu.ru/course/view.php?id=10726

16. MepeyeHb y4eOHO-mMeTOAMYECKOro obecneyvyeHuss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHo-Memodudeckue pekoMeHdayuu, rocobusi, 3adayHUKU, MemoOuYeCKUe yKa3aHusi [0 6bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcToYHMK

1 Lopoxoea E. H. 3adayu u eonpockl rno aHanumuyeckod xumuu | E. H. [opoxoea, I. B.
[Mpoxopoea. — M : Mup, 2001. — 267 c.

lMpakmuyeckue pabomsbi no aHanumuyYeckol xumuu: Tumpumempudeckue MemoObl aHanusa :
y4yebHo-memodu4yeckoe rocobue o HamnpasneHur nodzomosku | cneyuanbHocmu «Xumusi» u
«®@yHOameHmanbHas u npuknadHas xumusi» | cocm.: T. B. Enuceesa [u dp.]/ - BopoHex :
U3zdamenbcko-nonuepaghudeckull ueHmp «Hay4Has kHuaax, 2015, - 97c.

AHanumudeckas xumusi: 3adadyu, mecmsl, KOHMPOibHble pabombi : y4ebHoe nocobue | cocm.
3 T. A. KpbicaHosa [u 0p.] ; BopoHexxckuli 2ocydapcmeeHHbIl yHusepcumem. — Boporex, 2016. —
103 c.

Enuceesa T. B. KoHmponbHbie 3adaHus rno Kypcy «AHanumudeckas xumusi» / T. B. Enuceeea,
A. H. 3g6n0s, A. B. Kana4. — Boporex : BI'Y, 2011. — 40 c.

Hukynuna A. B. Kpusble mumpoegaHus : y4ebHoe nocobue / A. B. HukynuHa, T. A. KyumeHko. -
BopoHex : BopoHexXcKuli 20cydapCmeeHHbIl yHU8epcuUmem UHXeHEPHbIX mexHonoaul, 2011. -
151 c. - ISBN 978-5-89448-895-0 ; Pexum docmyna:
http://biblioclub.ru/index.php?page=book&id=141918.

AHanumudeckas Xumusi U (ousuko-xumudeckue memodnl aHanu3a [SnekmpoHHbIl pecypc]:
n1abopamopHbIl npakmukym. / QnekmpoH. mekcmosbie daHHbie. — Capamos : Ad lNu 3p
Medua, 2018. —118 c.— 978-5-4486-0057-9. — Pexxum docmyna:
http://www.iprbookshop.ru/70757/html

UHcmpymeHmarnbHbie MemoObl aHanusa: 1abopamopHbIl Mpakmukym [SrnekmpoHHbIl pecypcl:
y4yebHo-memodudeckoe nocobue / B. V. Koyepos [u Op.]. — DnekmpoH. mekcmoebie OaHHbIe. —
EkamepuHbypea: Ypanbckul ¢hedepanbHbili yHugepcumem, 2015. — 96 c. 978-5-7996-1385-3. —
Pexxum docmyna: http://lwww.iprbookshop.ru/68242.html

17. OGOpasoBaTesfibHble TEXHONIONMKU, MUCNONb3yeMbleé nNpu peanusauum y4eOHOMU
AUCUMNNUHBLI, BKMOYasA [AUCTaHUMOHHble obpa3oBaTenibHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusaumm OUCUMNIIMHBI NMPUMEHSIIOTCA PasnUYHbIE TUMbI NEKunn (BBogHasi, 0630pHbIe,
TemaTudeckue, npobnemHble) M nabopaTopHble 3aHATUSA. [Ons camocTtoaTtensHon paboTbl
pekomMeHayeTca cnucok nutepaTtypbl. [lpu peanu3aummn y4ebHON ANCUMNNNHBI MCNOSb3YOTCSA
3NIEMEHTbI 3MNEKTPOHHOro 0bydeHus (30) M AnCTaHUMOHHbIE ObpasoBaTesibHble TEXHOMOMMM
(O4OT) B 4acTn OCBOEHMS NEKLMOHHOIO MaTepuana, NpoOBEAEHUSA TEKYLLEN U NMPOMEXYTOYHOM
aTTectauuu, npoBedeHus Yactm nabopaTopHbiX paboT WM camMoCTOATENbHOW pPaboTbl
obyvaowmxca  no  gucuMnimHe,  nosponswowme  obecneuvmBatb  ONOCPEAOBAHHOE
B3aMMoAencTeme (Ha pacCcTosiHMK) npenogasaTtenen n obyyarowmxcs, BKOYas UHCTPYMEHTbI
9NEKTPOHHOM MHGOPMaLMOHHO-06pa3oBaTenbHON cpefbl BIY «OnekTpoHHbIN yHMBEpPCUTET
BI'Y» (https://edu.vsu.ru), npoBegeHne BebuHapoB, BUOEOKOHGEPEHUNA, B3aUMOLENCTBUE B
couceTsx, NoCpeacTBOM 3SIEKTPOHHOM MOYTbl, MecceHmkepoB. [Ona OCBOEHUA AUCLMUMINHBI
TaKKe PEKOMEHOYITCS pecypchbl AMs ANEKTPOHHOro obyyeHus (n. 15).

18. MaTepnanbHO-TeXHU4YECKOoe obecnevyeHme AUCUMUNIINHDI:

Nexunn: MynetTumeama npoektop BEWQ, HoyToyk 15Toshiba, akpaH.

NabopaTopHble paboTbl: Becbl aHanuTU4eckue; BeCbl TEXHWYECKUe; OUCTUNNATOpbl nabopaTopHbIE;
noHomepbl 3B-74; KynoOHOMETpU4eckme YCTaHOBKW; (oToanekTpokoriopumeTpbl KOK-2; nnameHHble
aHanusatopbl xugkocTtn MNMAX-1, NMAX-2; cnektpodotomeTpbl CH-26, CP-56, CP-2000; xpomaTtorpadebl
razosble  Chrom-4, Chrom-5; xpomatorpaduyeckme  KONMOHKW;  MOHOOOMEHHbIE  KOFOHKW;



XpomaTtorpadudeckaa OGymara; cywwunbHble wkadbl LF60/350-VG1l, mydenbHble neun LF-7/11-61;
XMMUYECKNE PeaKkTUBbI; XMMUYECKasa nocyaa, xnopuacepebpsiHble anekTpoabl CPaBHEHUS U pasfnyHbie

MOHOCEJIEKTUBHbLIE JTEKTPOAbI.

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKYLen U NPOMEXYTOYHOM aTTecTauum

MopsAoK OLIEHKN OCBOEHMSA 0By4atoLLmMMmncsa y4eGHOro matepuana onpeaenseTcs cogepXaHnem
creayowmx pasgenos AUCLMUMIUHGI

HanmeHoBaHue WHankaTop(bl) .
#/?. pasaena AUCLMMIMHBI Ko“&';?;?” [OCTUKEHNS OueHodHble cpeAcTBa AnA TekyLen aTT.
(mogyns) 5 KOMMeTeHUn
OrlK-1.1, OMNK-
BeepgeHve B OlK-1, 1.2, OTK-1.3, .
1 aHaNUTUYECKYI0 XUMUIO OrK-6 O6ﬂ2K(6)|le06ﬂ3K ViHanBMAyaribHbIA OMpoc
OlK-6.4
Orl1K-1.1, OlK-
Cranim 1.2, ONK-1.3, | nagoparopHas pa6ota no kanMbpoBaHmio
ananuTieckoro OfK-1, OrK-2.1, OrIK- P quHoﬁpme HOI noc blp
o | MPoueccan OrK-2, 2.2, OTIK-2.3, Pedepart no MaTeMgTVI‘-IeCKO}l;IﬂO6 aboTke
MeTpomnorniyeckme OmK-3 OK-3.1, OrK- P P
' pe3ynbTaToB
BOMpoCh! OrK-6 6.1, ONK 6.2, Becena no teme
aHanuMTU4ecKom XuMmmnm OHK'6634 OrIK-
Xnmunyeckoe OMK-1.1, OMK-
paBHOBeCKe B 1.2, OMK-1.3,
peanbHbIX cucTemax. OrlK-1, OrMK-2.1, OMK- JlaBopaTopHble paboTbl o
3 Cuctema ocagok- OrK-2, 2.2, OMNK-2.3, rpaBMMETpPUYECKOMY aHanmay
pacTBop. OrnK-6 Or1K-6.1, OrIK- MHaveuayanbHblii onpoc
paBuMeETpPUYECKME 620%?223
MeToAbl aHanuaa. e
OrlK-1.1, OMNK-
Ocrooriuio T o | 42,013
; -1, Orl1K-2.1, OlK-
: JlabopaTopHble paboTbl Mo
4 ncrnone3yemble B OrK-2, 2.2, OMK-2.3, TUTPUMETPUYECKOMY aHanmsy
TUTPUMETPUN. OrnK-3, Or1K-3.1, OrlK- KoHTponbHas paBoTa Nei
TuTpUMeTpUYeckue OlK-6 3.2, OMK-6.1, g
MeToabl aHanmaa. OGI_I:;(-%IgI,K(-)GHA},(-
T —-— OrlK-1.1, OMNK-
epMunyeckmne metoabl -1, 1.2, OlK-1.3,
5 aHanM3a OnK-2 OMK-2.1, OMK- PpoHTansHasa becena
2.2, OnK-2.3
Orl1K-1.1, OlNK-
1.2, OMNK-1.3, "
MeToabl MackupoBaHus, OrlK-1, OrK-2.1, OMNK- a6 MHHMB“p‘ya”bgb'” ornpoc
6 pasgenenus u OrlK-2, 2.2, OlK-2.3, a OPaTOPSESTBgKL?Jﬁ no metoay
KOHLEHTPMPOBAHWSI. Or1K-6 Ol1K-6.1, OlK-
6.2, OMNK-6.3,
OllK-6.4
OrlK-1.1, OMNK-
1.2, OlMK-1.3,
OrlK-1, OrK-2.1, OrK- JlabopatopHble paboTbl N0 MeToay
7 Xpomartorpaduyeckme OlK-2, 2.2, OMNK-2.3, Xpomarorpadcum
MeToAbl aHanusa OrnK-3, Or1K-3.1, OrK- KoHTponbHas pabota Ne2
OlK-6 3.2, OMK-6.1, KypcoBasi pa6oTa
Ol1K-6.2, OMNK-
6.3, OlNK-6.4
OrlK-1.1, OMNK-
1.2, OMK-1.3,
OrllK-1, OMK-2.1, ONK- | Na6bopaTopHblie paboTbl N0 CNEKTPanbHbLIM
8 CnekTpanbHble MeToabl OnnK-2, 2.2, OMNK-2.3, MeTogaM aHanusa
aHanusa OrnK-3, Or1K-3.1, OlK- KoHTponbHas pabota Ne3
OlK-6 3.2, OMK-6.1, Kypcosasi pa6oTa
Or1K-6.2, OlNK-
6.3, OlNK-6.4
OrK-1.1, OMNK- JlabopaTopHble paboTbl Mo
9 OneKTPOXMMM4eECcKne OrK-1, 1.2, OMNK-1.3, ANEeKTPOXMMUYECKMM MeTodaM aHanmsa




HanmeHoBaHue WHankaTop(bl) .
rll\ﬁ pasgena ancuunnuHebl Ko“&';?;?” OOCTUXEHMNA OueHo4Hble cpeacTBa AN TEKyLLen aTT.
(mopgyns) 4 KoMMeTeHUun
MeToabl aHanm3a OrK-2, Or1K-2.1, OlK- MHavBuayanbHbii onpoc
Or1K-3, 2.2, OMK-2.3, Kypcosas paboTta
OMNK-6 OrK-3.1, OMnK-
3.2, OlK-6.1,
Or1K-6.2, OlK-
6.3, OlNK-6.4
I'IpomemyTOqHaﬂ aTtTecTauud I'Iepequb BOMPOCOB A4 3K3aMeHOB, 3a4eToB
dopma KOHTpOns — 3a4eT, 9K3ameH

Mo pelueHuto Kadeapbl OLEHKM 3a 3K3aMeH/3a4yeT MOryT ObiTb BbICTaBMeHbl NO pesyrnbTatam
TeKylen atTectaumm oby4yaroLLerocs B CEMECTpe, HO He paHee, YeM Ha 3aKoYnTeNbHOM 3aHATUN. Mpn
Hecormnacum CTyfleHTa C OLeHKOW NnocrneaHunii BnpaBe caaBaTh 3K3aMeH/3a4eT Ha O6LLMX OCHOBaHUSX.

20 TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensiowue
npoueaypbl OUeHUBaHUSA

20.1 TeKywWwMn KOHTPONb yCNeBaemMoCTHn
KoHTponb ycneBaemocTv No AUCUMNIIMHE OCYLLEeCTBNAETCA C MOMOLLbIO CNEeAYHLLNX OLEHOYHbIX
CcpeacTs:
KoHTponbHble paboTbl, JlabopaTopHble paboThl, KypcoBasi paboTa

(HaUMeHOBaHUG OUEeHO4YHOoec0 cpedcmea meKyuwieco KOHmMpOorsis ycneeaemocmu)
MepeyeHb 3aa4aHUI ONA KOHTPOSbLHLIX PaboT (KONNOKBMYMOB), TeM ped)epaToB, KypCOBbIX

MepeyeHb 3ag4aHN ONA KOHTPONbHbIX paboTt

KoHTponbHasa paboTa Ne1
lposodumcs 8 nucbMeHHOU ghopme 1o sapuaHmam, rpernodagamerib KOHMpPoAaupyem
camocmosimesibHOCMb peweHUs 3adad KaxxObiM cmyOeHmMOM, posepsiem 8bINoSIHEHHbIE 3adaHusi U
opaaHu3dyem pabomy Had owubkamu apynrbi 8 ayoumopuu

BapuaHT Ne 1.

1. Ckonbko rpammoB HCI, HNOs; u H;SO, cooTBeTcTBEHHO cogepxutcas B 1 cm®
KOHLEHTPMPOBAHHOIo pacTBopa KucnoT: consaHoi (p = 1.190 r/cm?®), azoTHoW (p = 1.400 r/cm®) 1 cepHo
(p =1.836 r/lcm®)?

2. OnpenennTb MaccoByH OOM0 M MOMSPHYIO KoHUeHTpauuio pacteopa HsPO4 (p = 1.031 r/icm3),
€Cn MonsipHas KOHLeHTpaums akBMBaneHToB pacteopa 1.9 monb/am3 (fa = 1/3).

BapuaHT Ne 2.

1. Ckonbko rpammoB 60%-ro pacTBopa egkoro kanu n Bogbl notpebyetcd, 4Tobbl npurotoButb 500
r 10%-ro pactsopa?
2. Ckonbko rpammoB 36%-ro pactBopa COnsiHOM KMCNOoTbl NoTpebyeTca ans npurotosnenns 5 n 0.2

M pacTtsopa?

BapuaHT Ne 3.

1. Kakoit o6bem 2 M pactBopa HCI cnegyet no6asute k 1 am®* 0.15 M pacteopa HCI, 4TOGbI
nony4utb 0.20 M pacTteop?
2. Ckonbko rpammoB xrnoposogopoaa coaepxutca B 200 cm® 0.005 M pacTeopa CoONnsHOM KACNOTbI?

BapwuaHT Ne 4.

1. Ckonbko rpammoB KpucTanmnorngparta cynbgata megn notpebyerca ansg npurotosneHus 50 r
8%-Horo pacTteopa?

2. KakoBa npoueHTHas koHueHTpaums 6 M HCI (p = 1.098 r/cm3)?



BapumaHTt Ne 5.

1. Lo kakoro o6bema crieayet pas6asutb 1 am® 0.2 M pactBopa HNOs, 4ToGbLI MONy4YnTL PacTBOp C
Ttpom T(HNO3) = 0.006300 r/cm3?

HaBecka Ge3BoaHoro kap6oHaTta HaTpus 10.600 r pacTBopeHa B MepHoi konbe Ha 500 cwm®, Boaa
aonuta Ao MeTku. Yemy paBHbl MOMSPHAA U MOMSPHas KOHUEHTpaums SKBMBANEHTOB ANs MOSIHOW U
HEenosfnHoOn HenTpanu3aunn pacteopa?

BapuaHT Ne 6.

1. B 100 mn crupta (p = 0.800 r/cm®) pacteBopeHo 8.5 r moga. Yemy paBHa npoLeHTHas
KOHLeHTpauus pactsopa?
2. OnpegenuTb MONSPHYID M MOMSIPHYKO KOHLEHTPaUMIO 3KBMBANEHTOB (4nNs nofHon (a) u

HenonHon HelTpanuaauum (6)) pacteopa, cogepxawiero 18% H3sPO, (p = 1.100 r/icm3).

BapuaHT Ne 7.

1. Kakyto HaBecky Gypbl (Na:BsO; ‘10H.0) cnenyeT B3saTb Ana npurotosnexdus 0.5 am® 0.10 M
pactBopa?
2. Uemy paBHbl MONSpHas U MOMNsipHas KOHUEHTPaUMsa SKBUBANEHTOB pacTBOPOB KUCOT (MMEHLLNX

oavHakoByto nnoTHocTb 1.140 r/cm®): a) cepHoit; 6) CONAHON; B) a30THON?

BapuaHT Ne 8.

1. CKONMbKO rpammoB pacTBopa as3oTHoM kucnotel (p = 1.400 r/cm®) noTpebyetca  ans
npurotosnexus 3000 cv® 2.000 M pacTtBopa?
2. Kakoi o6bem Bogbl cneayet aobasutsb k 0.5 gm3 0.2 M pactBopa HCI, 4Tobbl nony4nTts pacteBop

¢ Tutpom T(HCI) = 0.000730 r/cm3?

BapumaHT Ne 9.

1. Ckonbko pactBopa HCI nnotHoctbio 1.100 r/em® (w(HCI) = 0.2039) cnepyeT B3ATb ANS
npurotosnexusa 1 am® 0.20 M pacteopa?
2. CKonbko rpaMMoB 6e3BoaHON coabl (X. Y.) noTpebyeTtca ana npurotosreHns 500 cv® pacTeopa

C MOJSIPHOM KoHUeHTpaumen akeusaneHTos 0.1000 monb/am® (fa = 1/2) ?

BapuaHT Ne 10.

1. Tutp pactBopa H;SO, paBeH 0.004900 r/cm3. BblYMCNIUTL MOMSPHYO  KOHLEHTpaUMio U
MOJISAPHYIO KOHLeHTpauumo akeuBaneHToB (fa = 1/2).
2. CKONnbKO rpaMMOB CEPHOWN KUCNOTbI COAepXuTcst B 1 Mn pacTBopa C MOMSPHOW KOHLUEHTpaumen

akBuBaneHToB 0.1000 monb/am3 (fa = 1/2)?

BapuaHT Ne 11.

1. Kakoit o6bem 2 M pactBopa H2SO4 cnenyet noGasutb k 0.5 am® 0.1 M pacTtBopa, 4TOObI
nony4nTb pacteop H>SO, ¢ MONAPHOW KOHLEHTpaumen akBMBaneHToB 2 monb/am? (fa = 1/2) ?
2. Ckonbko rpammoB KOH coaepxwutcs B 200 cm® 0.0820 M pacteopa?

BapuaHT Ne 12.

1. Ckonbko rpammoB Boabl notpebyetca ans npurotoBneHna 10%-ro pactsopa BaCl, us 35 r
OBYXBOAHOIO Kpuctannorugpara xnopuaa 6apus?
2. OnpegenuTb MOMSPHYK KOHLEHTPaLUUIO 3KBUBANEHTOB AN MOJIHOW HENTpanusaumMm pacTBOpOB

crieaytoLwmx KUCnoT: a) cepHon (p = 1.836 r/cm3); 6) asoTHon (p = 1.400 r/cm3); B) consiHom (p = 1.189
ricm3).

BapwuaHT Ne 13.

1. Ckonbko Boabl Heobxoaumo npubasuTb k 200 cm® 46 % pacteopa HNO; p = 1.285 r/cm3, yToGbl
npespaTuTb ero B 16 %?

2.  Hantn monspHyto koHueHTpauuo HCI, ecnu Trc = 0.003522 r/cm®,

BapuaHT Ne 14.

1. N3 2.500 r Na,COs npurotoBneHo 500 cm® pacTBopa. BblumcnuTb Ons 3Toro pacTeopa: a)
MOJISAPHYIO KOHLEHTpauuio; 6) MonspHyto KOHLeHTpauumio akeuBaneHTos; B) T(NaxCOs).
2. CKorbKo rpaMMoB pacTeopa cepHol kucnoThbl (p = 1.611 r/cm®) noTpebyeTca Ans NpUroToBneHus

8.00 gm3 pacTBopa ¢ MonsipHoK KoHUeHTpauuer akemuBaneHToB 0.300 monb/am? (fa = 1/2)?



Kputepun oueHnBaHUA KOHTPOJSIbHON pab6oTbl Ne1:
OTnMYHO. YcnewHoe NpUMEeHeHNe TeopeTUYECKUX U MPaKTUYECKMX 3HaHUW ONS pelleHns 3agaHumn
KOHTpOnbHOM paboTbl. PeleHne Bcex 3agad BbINOSTHEHO 6e3 OWNGOK N HETOYHOCTEN.
Xopowo. BbinonHeHne Bcex 3agaHuii, NpPegyCMOTPEHHbIX B KOHTponbHOM paboTte. [onyuweHbl
He3HaunTesnbHble OLMOKM N HETOYHOCTW.
YaooBneTBopuTtenbHo. PelleHne HenonHoe, 6e3 060cHOBaHWI M OOBbSACHEHUN.
HeynoBneTBopuTenbHO. HeT peweHnin 3agayq KOHTponbHOW paboThbl. Mpu peweHnn 3agad n otTeBeTax
Ha BOMNPOCbI KOHTPOSbHOM paboTbl AoNyLEHbI rpybble, NPUHUMNMANbHbIE OLLIMOKN.

KonmponbHasi paboma Ne 2 (konnokeuym)
lNpoeodumcsi 8 eude uHOuUsUOyanbHO20 cobecedogaHUss MO Xpomamozpaguyeckum memodam C
KaxXObIM cmyOeHmom

1.0npegeneHne  xpomartorpacpmm  Kak  rMbpugHoOro  MeToda  aHanmaa, Knaccudpukaumm
XpomaTorpadu4ecknx MeToaoB.

2.Teopua TeopeTn4ecKknx Tapenok B xpomartorpaduu.
3.KnHeTnyeckaa Teopust xpomartorpadum.

4.KauyecTBEHHbIN N KONMYECTBEHHbIN XpoMaTorpaduyeckmin aHanms.
5.a30-agcopbumoHHasi xpomaTorpadus.

6.[Ma30-xmnagkocTHaa xpomaTorpadus.

7 .KngkocTtHo-TBEpaodasHas xpomaTorpadus.
8.2KMaKOCTHO-XMAKOCTHas XxpomaTorpadusi.
9.BbicokoadhdeKkTUBHASA XNOKOCTHAA XpomaTorpadus.
10.MoHo06MeHHas xpomaTtorpadusi.

11.MoHHaga xpomaTtorpadumsi.

12.0Kcknto3noHHasa xpomatorpadums. ObLwme npMHUMNbl MeToaa.
13.bymaxkHas xpomartorpadgusi.

14.ToHKkocnonHas xpomaTorpadusi.
15.XpomaTo-macc-CnekTpoMeTpus.

KoHTponbHasa paboTta N2 3 (konnokBuym)
lpoeodumcs 6 sude uHOusudyanbHO20 cobecedogaHusi MO criekmparnbHbiM mMemodam C KaxXObiM
cmydeHmom

1.Knaccudmkaumsa meTogoB cnektpockonun. CnekTpbl MCAYCKaHUSA, MOMMOWEHNS U pacCesHus.
CTpyKTypa aTOMHbIX Y MONEKYNAPHbIX CMEKTPOB.

2.ATOMHO-3MUCCUOHHAs  crnekTpockonus. ATommsaTopbl. MeTponormdyeckme XapakTepucTukm u
aHanUTM4Yeckme BO3MOXHOCTN aTOMHO-3MUCCUOHHOIO MeToAa aHanmsa.

3.MeToa dooToMETPUN NNAMEHM.

4. ATomHO-abcopbumoHHas crniekTpockonus. AtomusaTtopbl. MeTponormdeckne XxapakTepucTuUKM W
aHanuTUYeckne BO3MOXXHOCTM aTOMHO-abCcopOLMOHHOIO MeToaa.

5.3aKkoH cBeTONOrNoLWeHNa B MOSekynsipHon abcopOLUmMOHHON cnekTpocKonun. MpuUYnHbI OTKIOHEHUSA OT
OCHOBHOrO 3aKOHa CBETOMOITOLLEHNS.

6.A6copbumoHHas cnektpockonua B Y® u Bugumon obnactax. OcHoBbl MeToga. Annapatypa Ans
crnekTpodoTomeTpum U poTomeTpumn. MeTponormyeckme xapakTepucTukn MeTod0B.

7 .ViHdbpakpacHas cnektpockonus. MNpuHLMN 1 oCHOBbI MeToAa. TexHuKa 1 NpakTuyeckoe NpuMeHeHue.
8.CnekTpockonusa KOMOMHAUNOHHOIO paccesHnsa (pamaHOBCKas CNEKTPOCKONKUS).

9.JTrommnHecLeHTHas cnekTpockonuda. OCHOBbI MeToAa.

10.MoHATHne 0 macc-cnekTpoMeTpun. Bo3amoxxHoCcTn meToaa.

KpuTepumn oueHMBaHMA KOHTPONbHbIX paboT 2 u 3 (KONNOKBMYMOB):

- 3auTeHo. BbicTaBnseTca CTyAeHTy, ecrnv OH 3HaeT TeopeTUYecKMe OCHOBbI MeToda, NMpeacTaBun
NONHbIN apryMeHTUPOBAHHbIA OTBET Ha BOMPOC KOHTPOSIbHOM paboTbl, OTBETUI Ha OOMOSHUTENbHbIE
BOMPOCHI.

- He 3a4yTeHo. BbICTaBNSETCA CTYAEHTY, €CrliM OH He CMOr OTBeTWUTb Ha NpeasrioKeHHbI BOMpoC
KOHTPOSIbHOM paboTbl M 3aTPyAHSETCA OTBETUTbL Ha AOMNONHUTENBbHbLIE BONPOCHI NpenoaaBaTens.



KypcoBas pabora:

Kypcoeas paboma nposodumcs 8 wecmom cemecmpe. Kaxobil cmyOeHm rnonydyaem uHOusudyasbHoe
3adaHue (Temy u nnaH 6bINOMAHEHUST Kypcogol pabomel, CrUCOK fiumepamypbl), mpebyruwee
MPUMEHEeHUs IoI1yYeHHbIX 3HaHul, yMeHUU U HasbIKo8 8 Kypce «AHanumuyeckass xumusi». 3auwjuma
Kypcoebix pabom ripoxodum ¢ ripe3eHmauuel pesyrbmamos Kaxobim cmydeHmom. OueHKa 3asucum
HEe mOsIbKO Om 3KCrepuMeHmarsbHO [O/IyYEeHHbIX pPe3ynbmamos, HO U Om ypOBHs eradeHust
MamepuasioM, Om 0meemoe8 Ha B80rpockl fpernodasamersisi, OmM Kadecmea OGOPMIIEHUS U
npedcmasrneHusi pabomel. Kypcosasi paboma OQomxHa Obimb oghopMmiieHa & coomeemcmeuu ¢
mpeboesaHusamu TOCT, ¢ ucrionb3oeaHuem 0bo3Ha4YeHUl U mepMuUHO8 coanacHo rpasunam IUPAC.

Tembl KypcoBbIXx paboT (npumepsbl):
1. CnekTpodoToMeTpuyeckoe onpeaeneHne anknnapomMaTm4yeckon aMmHOKMCNOTLI B BOAHOM pacTBope.
2. lNoTeHumomeTprnyeckoe onpeaeneHmne KOHCTaHT OCHOBHOCTU aHMOHOOOMEHHOro MmaTepuana.
3. OnpeaeneHune o0600OLLEHHBIX NOKa3aTenen coaepXaHnsa opraHNYeCcKkUx BELLLECTB B NPUPOAHONM BOAE.
4. doToMeTpMyECKOE onpeaeneHme rmuumMHa B Buae MeaHoro Komnnekca.
5. OnpegeneHne ob6Llero conecogepXaHns U COAEP)KaHUS TMaBHbIX MOHOB B Bode BopoHexckoro
BOOOXpaHMMLLA
6. AHanu3 M3MEHEeHWs CTPYKTYpbl aHMOHOOOMEHHMKa npwu copbuumn dopmanbaernga metogom MK-
CMEKTPOCKOMNUM.
7. PasgeneHune TMpo3nHa U MUHEpParnbHOW CONM METOAOM 3fieKTpoauannsa.
8. OnpepaeneHne LWenoYHOCTU M XXECTKOCTN BOAONPOBOAHON BOAbLI B pa3HbIX panioHax r. BopoHexa
9. OueHka coaepkaHnst MOHOB TSXKEMNbIX MeTarnnoB B BoAe BopoHEXCKOro BOAOXpaHUNMLLA.
10. YcTaHoBneHue cogep>xaHnsa HUTpaT-MoHOB B M0400BOLLHON NPOAYKLUMK C UCNOSb30BaHMEM MeToda
NOHOMETPUMN.
11. AHann3 MnHepanbHOro coctTaBa MOJIOMHOM CbIBOPOTKM.
12.Pa3geneHne apomaTnyeckor aMMHOKUCIIOTEI U HUTPaTa HaTpna MeToaoM guanunaa.

Kputepun oueHnBaHmnsA KypcoBOoMn paboThl:

OTnMYHO. YcrnewHoe NpUMMeHeHNe TEOPETUYECKNX N NPAKTUYECKUX 3HAHWUIA NS BbINOSIHEHWS KYPCOBOW
paboTbl. KypcoBasi BbIMOMHEHA MOSIHOCTBKD B COOTBETCTBUM C  MOCTaBMEHHBIM  3aaHWEM.
OkcnepuMeHTanbHble  pesynbTaTbl  CTaTUCTUYeckM 0OpaboTaHbl M nNpoaHanuavpoBaHbl. [lpu
BbINOSIHEHNM UCCReLoBaHWs cobnioganmcb npaBunia TEXHUKU 3KCMEPUMEHTA U TEXHMKM Be3onacHoCTm
aHanuMTnyecknx pabot. PaboTa npaBunbHO odopMIieHa U 3alLMLLEHA.

Xopouwo. BeinonHeH Becb 06beM KypcoBon paboTbl, NpeayCcMOTpPeHHbIM npenogasaTtenem. [JonyueHbl
He3HaunTernbHble OWMOKM W HETOYHOCTM B 3IKCMEpPUMEHTe. OKCnepuMMeHTanbHble pe3ynbTaTbl
ctatucTudeckn obpaboTaHbl M NpoaHanuanposaHbl. [1pu BbINONHEHUN UccnegoBaHusA cobnwoganucb
npaBuia TEXHUKN IKCNepUMEHTa N TeXHWKM 6e30nacHOCTU aHanuTuyecknx paboT. PaboTa npaBuribHO
odopmrieHa 1 3almileHa.

YpoenerBoputenbHo. KypcoBas paboTa BbiNOSHEHA U 3alLMLLEHA, HO pe3yrbTaThbl NpeacTaBneHbl 6e3
obocHoBaHM M 0b6bACHeHUn. EcTb npeTeHaun no odopmneHunto. Obyvalowmnecs He OTBeYalT Ha
BOMPOCHI NpenogaBaTtenst U He MOryT NPUMEHUTb MOSfyYEHHbIE 3HAHUS MO KYpCy ANs MHTepnpeTauuun
NONYYEHHbIX AaHHbIX.

HeypoBnetBopurtenbHo. KypcoBas paboTa He caernaHa winm caenaHa Ha HU3KOM TeopeTU4eCcKOM U
3KCnepuMeHTanbHOM ypoBHe. [Mpu 3awmTte gonyLeHbl rpydble, NpUHUUNManbHble OLNBKN.

20.2 NMpomexyToyHasa aTrectauusi
lMpomexyTouHasa aTTecTaums No AMCUUNIUHE OCYLLIECTBNAETCS C MOMOLLLIO CreayoLwmx
OLIEHOYHbIX CPEeACTB:
lMucbmeHHble omeembl U  pe3ynbmambl cobecedosaHusi [0 8orpocam
9K3aMeHaUUOHHbIX 6UIemos U ro eorpocam K 3a4emy
(HaumeHosaHue oUueHOYHo20 cpedcmea NPOMeEXyYmOoYHOU ammecmayuu)




lNMepeyeHb BONPOCOB K 3K3aMeHaM WU 3a4eTam, nopsaaok opmuposaHus KUM

MepeyeHbL BONPOCOB K 3K3aMeHaMm

Bonpochl k ak3ameHy Ne1 no aucuunnuHe

1.MNpegmeT aHanuTnyeckon xumun. Knaccudomkaums aHanuTudecknx metogoB. TpeboBaHust K
MeToaam.

2.3HavyeHne u obnactu NPUMEHEHUsT XMMUYECKOrOo aHanuia. Buagbl aHanusa. KauyecTBeHHbI 1
KONMYeCTBEHHbIN aHanus.

3.Ctagmm aHanutnyeckoro npouecca. Otéop npobbl. MoarotoBka npobbl Ans aHanusa.

4. AHanuTtudecknin curHan. MNamepenue. pagyvposka. [OHATUA 4YyBCTBUTENBLHOCTM W Npegena
oOHapyXeHus.

5.ToyHOCTb M3MepeHusa. Cuctematmdeckme M crnydvarHble owunbkn. MatemaTtudeckasn obpaboTtka
pesynbTaToB aHanuaa.

5.TeopeTnyeckne OCHOBbI MeToga rpasumeTpun. PaBHOBecue B cucTemMe OCadoOK-pacTBop.
TepmognHammnyeckas, KOHLUEHTPaLMOHHAs U YCrOBHAs KOHCTaHTa Npov3BedEeHUs pacTBOPMMOCTMU.
Ycnosusi o6pa3oBaHMa U pacTBOPEHUsI OCaakKa.

6.PactBopmMocCTb. PakTopbl, BAUSIOLNE HA PAaCTBOPMMOCTb ManopacTBOPUMOro 3NeKTponuTa.
7.CylWHOCTb rpaBUMETPUYECKOro MeToda aHanmsa. MeTton ocaxaeHus n MeTon OTroHkW. Pac4yeTsl
B rpaBumeTpun. 'paBuMeTpndeckmin baktop.

8.TpeboBaHus k ocagutento. Ocaxxgaemas n rpasumeTpuyeckas opmbl. TpeboBaHMS K HAM.
9.AMOpMdHbBIE U KpUCTannu4eckme OCadKu, YCroBWUs UX NonyyeHus. Pasmep 4actuy ocajkos,
BNUSIHWE pasnun4yHbIX hakTopoB. OTHOCUTENBHOE NepeckileHne. [oMoreHHoe ocaxaeHue.
10.3arpsisHeHune ocagkoB. CoocaxaeHue, ero pasfimyHble MexaHU3Mbl.

11.MpumMeHeHne rpaBumeTpryeckoro metoga. [paBumeTpudeckoe onpegeneHve G6apus M Boabl B
Kpuctannormapare xnopuga 6apus.

12.CywHocTb TUTpUMETpUK. Knaccudukaums TUMTpUMETPUYECKUX METOLOB.

13.MeTog nuneTupoBaHWs W MeTon OTAenbHbIX HaBecoK. [lpsmoe, obpaTHOe W KOCBEHHOE
TUTpPOBaHMe.

14. TeopeTnyeckme OCHOBbI KUCIOTHO-OCHOBHOIO TUTPOBaHuA. NMpoTtonutnyeckas Teopmusa KUCMOT U
OCHOBaHui. Cumna KUCNOT WM OCHOBaHUW. KOHCTaHTbl Aauccoumauum cnabblX SneKTPonuTOoB.
15.Knaccudumkaunmn pacteoputenen. AMUNPOTHbIE PacTBOPUTENN, KOHCTaAHTa aBTOMpOTOSIM3a.
NoHHoe npoun3BeaeHne Boabl. [lokasaTenb KUCNIOTHOCTU cpeapl.

16.Pacuyét pH B pacTtBopax CuibHbIX U cnabblX KUCAOT M OCHOBAHWA, MMOPONMU3YIOLLNXCS COonen,
amdonnTos.

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

18.KpuBble TUTPOBaHWS CUMBbHbBIX KUCITIOT U OCHOBaHWUNA.

19.KncnoTHO-OCHOBHbIE MHAUKATOPbI, TEOPUN UHOMKATOPOB.

20.KpuBble TUTPOBaHMS CNabbIX KUCNOT 1 OCHOBAHWIA.

21.Beibop nHankatopa. MHgmMkaTopHble OLLIMOKU.

22. TutpoBaHne cmecen NpoTONUTOB (Ha NpumMepe onpeneneHne coabl U LWenodn npu COBMECTHOM
npucyTcTBumn). NpMMeHeHne KUCNOTHO-OCHOBHOMO TUTPOBAHMS.

23.KomnnekcoobpasoBaHue. lNpumMmeHeHne KOMIeKkcoB B aHanMTn4ecKon XUMnn,
KomnnekcnmeTtpus.

24.CywHOCTb MeToAa KOMMEKCOHOMETPUM. KOMNNEKCoHbl. OTuneHagMaMmMHTEeTpayKCyCcHasa KucnoTta
(30TY). YpaBHeHne matepuanbHoro 6anaHca. PacyeT monspHow gonu ogHow u3d dopm SOTY.
25.TpunoH b, komnnekcbl MOHOB MeTansoB ¢ TpunoHoMm b. KomnnekcoHoMeTpuyeckoe TUTpoBaHMUe.
lMepBKYHbIE CTaHgapTbl. MeTannoMHankaTopbl.

26.KpuBble TUTpOBaHMUA B KOMMSEKCOHOMETpUU. HOMKATOpHbIE OLWMOKM B KOMMIEKCOHOMETPUU.
27.NlpuMeHeHEe  KOMMNNEKCOHOMETPUYECKOTO TUTPOBAHMS. OnpegeneHne XeCTKOCTU BOAbI.
Mpsimoe, obpaTHOE, BbITECHUTENBHOE U KOCBEHHOE TUTPOBAHME.

28.0npegenexHne cMmecu MOHOB METAasnNIOB NP COBMECTHOM NPUCYTCTBUN.
29.0KkncnUTENBHO-BOCCTAaHOBUTENBHOE paBHOBecCKE. YpaBHeHne HepHcTa.

30.KoHcTaHTa  paBHOBecusi. HanpaeneHue  OKUCRIUTENbHO-BOCCTAHOBUTENBHON  peakuumu.
31.0KMCNUTENBHO-BOCCTAHOBUTENBHOE TUTPOBAHME. KpuBble TUTpOBaHUA B OKCPegMeTPUMN.
Cnocobbl 06Hapy>KeHNST KOHEYHOW TOYKM TUTPOBAHUS.

32.MepmaHraHatomeTpus.



33.NogomeTpusd. KocBeHHOE MOOOMETPUYECKOE onpenerieHne NOHOB Mean B pacTeope.

34.MeToabl  OKMCNUTENBbHO-BOCCTAHOBUTENBHOIO TUTPOBaHUA MO  TuUNy TuTpaHTa (KpaTkas
XapaKTepucTuka).

35.lMoHATne 06 ocaguTenbHOM TUTpoBaHWW. [lpumMeHeHuMe ocaguTenbHoro TutpoBaHus. Kpusas
TUTPOBaHUSA.

36.ApreHTomeTpus. OCHOBHblIe cnocobbl (bMKCaUUM KOHEYHOW TOYKM OCaAMTENbHOro TUTPOBAHMSA
(meTog Mopa, metog ®asHca, metog Ponbrapga). MepkypomeTtpus.

37.Tepmunyeckue metoabl aHanmsa. ObLasa xapakTepucTtmka rpynnbl METOLOB.

38.MeToabl pasgeneHns n KOHLEHTPUPOBaHUSA B aHanuTuyYeckon xummn. Knaccmdmkauma mMetoaos
pasgenexHus.

39.MeToabl, OCHOBaHHble Ha obpasoBaHun HoBow basbl. OcaxgeHue. OTroHka. OucTunnauums.
40.MeToabl, OCHOBaHHblE Ha pacnpegeneHnn KOMMNOHEHTOB Mexay ABYyMS dhasamu. JKCTpakuums.
Copbumsi. MoHHbIN 0bMeH.

41.MeToAabl, OCHOBaHHbIE Ha WHOYLUMPOBAHHOM Mexdas3HOM nepeHoce M3 ogHon hasbl B Opyryto
Yyepes pasgensoLLyo nx TpeTbto. Auanus. Onektpognanua. bBapomembpaHHblie MeToabl.

42 MeToabl BHYTpudasHoro pasgeneHus. 3nektpodopes. Macc-cenapauusa. lNoHatue o FFF-
mMeToaax.

Bonpochbl K 3k3ameHy Ne 2 no gucumnnunHe

1. Beegenne B xpomartorpadumyekne metogbl aHanusa. OnpegeneHne xpomartorpaduun. NMoHaTus
NOABWXXHOW M HENOOBWXHOW (hasbl.

2. Knaccudukauua xpomatorpapmyeckmx MeToAoB MO0 MNpuMeHseMbiM hasam, No TexHuke
BbINOSIHEHNST U MexXaHM3My XpomaTtorpaduyeckoro npouecca. Cnocobbl xpomaTorpadupoBaHus:
OPOHTanNbHbLIN, BLITECHUTESbHbIN, 3STHOEHTHDIN.

3. AHanutnyeckmii curHan B xpomartorpadcdum. OCHOBHblE NapamMeTpbl XxpoMaTorpadmyeckoro nuka.
KoachdomumeHT yoepxmBaHms n  KOIPMUUMEHT €eMKOCTU. CenekTUBHOCTb U  3(P(PEeKTUBHOCTb
Xpomartorpaguyeckoro pasgeneHus.

4. TeopeTuyeckne OCHOBbI XpomaTorpaduyeckoro aHanmsa. M3otepmbl agcopbuun. [lMoHsTME
TEOpPeTMYECKON Taperku W BbICOTbI, IKBUBANEHTHOW TeopeTudyeckon Tapernke. YpaBHeHue BaH
[eemTepa n ontummnsauma xpomatorpadmyeckoro npouecca.

5. MasoBasa xpomatorpadusi, 6roKk-cxema ycTaHOBKW, BbIOOp rasa-Hocutensi, copbeHTa, geTekropa.
HacagouHble n kanunnsipHble KONOHKWU. KadecTBeHHbIV aHann3 B ra3oBon xpomatorpaduun. Bpems
yoepxuBaHus, uHgekcol Kosava. KonmyecTBeHHbI aHanua.

6. XumgkocTHas xpomatorpadus. PacTBoputenu pans >XWUOKOCTHOW Xpomartorpadun. Bbibop
copbeHTa. Mogndukaumsa noBepxHocTn copbeHTa. HopmanbHo-da3oBas 1 obpalleHHo-da3oBast —
BUObl  BbICOKOI(MEKTUBHOM  KMAOKOCTHOM  Xpomatorpacdmn. [JeTektopbl B XWOKOCTHOW
Xpomartorpadun.

7. NoHooOmeHHukn. MloHoobmeHHas xpomatorpadus. NoHHas xpomaTtorpadusa. CopbeHTbl aons
WMOHHON XpomaTorpadun. [BYXKONOHOYHbIA N OOHOKONTOHOYHbLIV BapmaHTbl MOHHOW XpomMaTtorpaduu.
[eTekTopbl B MOHHON XpomaTtorpacun.

8. Okcknto3noHHaa xpomaTtorpadus. CywHocTb Metoga. OcoBeHHOCTM MexaHu3Ma pasfeneHus.
MprmeHeHwue.

9. MNoHAaTne 0 NuraHgoodmeHHoN xpomaTtorpaduu.

10. TlnanapHas  xpomatorpadusi. Bugbl  ©OymaxHon  xpomartorpacdumm.  TOHKOCNoONHas
Xpomartorpadusi.

11. Beibop onTumanbHOro metoga xpomaTtorpadmyeckoro aHanmsa.

12. BBegeHve B cnekTpanbHbli aHanus. Lkana anekTpomarHuTHbIX BOSH. Knaccudwukaums
CcrnekTpanbHbIX METOA4OB aHanu3a no [AnvHaM  BOMH  (4acToTaMm, 9HEeprusM), MexaHusmy
B3aMMOLENCTBUST  ONEKTPOMArHUTHOrO Mofnd C  BewectBOM. ATOMHass W MOMNeKynspHas
CNeKTpocKonus.

13. OMUCCMOHHBIV cnekTpanbHbIi  aHanu3. ATtomusaTopbl. Cnocobbl MOHOXpoMaTu3auum u
peructpaumm cnekTpoB. KayecTBEHHbIN N KONNYeCTBEHHbI aTOMHO-3MUCCUOHHbLIA aHanms.

14. ®oTtomeTpus nnameHn. Cxema npubopa. CTpykTypa nnameHu. [lpoueccbl B MnameHmu.
MpymeHeHne meToaa.

15. ATOMHO-abcopOLUMOHHbIM aHann3. Cxema npubopa. Jlamnbl ¢ NonbiM KaToaoM. [namMeHHbIn 1
ANEKTPOTEPMUYECKUIN BapnaHT aTOMHO-abcopObumMoHHOro aHanmsa.

16. OCHOBHOW 3aKOH CBETOMOrMOLEHNS B FIMHENHON U 3KCNOHeHUnanbsHon opme. OTKNOHEHUSA OT
NMHENHOCTUN NpY CBETOMNOrNoLweHnn. 3akoH agaUTUBHOCTM CBETOMOINOLLEHNS.



17. ®oTtomeTpudeckun aHanuad. Cxema ¢otomeTpa. Boibop cBeTtodbunbTpoB. YyBCTBUTENBHOCTD
doToMeTpuyeckoro onpeaeneHns. KauectBeHHbIN U KONUYECTBEHHbIN (DOTOMETPUYECKUIA aHanNus.
18. Ponb MoHOXpomaTMyHOCTM B abcopumoHHOM cnekTpockonun. CnekTpodoTOMETPUYECKUN
aHanu3. Cxema cnektpodoTtomeTpa. AHanNM3 MHOFOKOMMOHEHTHbIX cucteM. OnpegeneHuve
MONSAPHbIX KO3 PULIMEHTOB CBETOMOIMOLLEHMS.

19. XpoMohopHbIe U ayKCOXPOMHbIE rpynnbl. [MoHATME 0 BATOXPOMHOM U TMMICOXPOMHOM CABUre.

20. KonebatenbHas cnekTpockonud. WHpakpacHas COEKTPOCKONUS U CNEeKTPOCKOMNnS
KOMOMHaLUMOHHOro paccesHusd. oeHTndunkaums sewects METOAOM MHAPaKPACHOW CNEKTPOCKOMUNA.
21. JIOMUHECLIEHTHbI aHanus.

22. [oHATHEe 0 Macc-CNeKTPOCKOMUMN N XpoMaTo-Macc-CrnekTPOCKOMNUN.

23.BBegeHne B anekTpoxummumyeckne metoabl aHanusa. Knaccudukaumsi aneKTpoXMMUYECKUX
MeTOOB.

24. TloTeHumomeTpudecknn aHanuis. WHOWKaTopHble 3NeKkTpoabl WM 3ANeKTpoAbl CPaBHEHMS.
NoHocenekTnBHble anekTtpodbl. CTekNsHHbIN anekTpog u ero Teopud. [pamas moHoMeTpus.
MoTeHUunomeTpU4eCcKoe TUTPOBaHME.

25. BonbTamnepomeTpud. PTyTHbIN Kanatowmim anekTpoa 1 nongporpaduyeckuin aHanus. Teepable
anektpodbl. [loTeHuMan nOMNyBOMHbI W Ka4YeCTBEHHbIA BOMbTAaMNEPOMETPUYECKUA aHanNu3.
MpenenbHbln oMddY3NOHHBIA TOK. KONTMYECTBEHHbIN BONIbTaMNEPOMETPUYECKUA aHanNns.

26. MNoHATne 06 MHBEPCMOHHON BOMbTaMNEPOMETPUMN.

27. AMnepomMeTpu4eckoe TUTPOBaHKE.

28. OnekTporpaBnMeTpUsS.

29. MNpsamas KynoHOMETPUSA 1 KySIOHOMETPUYECKOE TUTPOBaHKE.

30.9neKkTponpoBOAHOCTb pacTBOPOB. [psAMas KOHOYKTOMETPUS.

31.KoHayKTOMEeTpU4eckoe TUTpOBaHKE.

32. OcobeHHOCTHN BbICOKOYACTOTHOIO KOHAYKTOMETPUYECKOrO TUTPOBAHUS.

MepeyeHb BONPOCOB K 3a4eTam

Bonpochl k 3a4eTty Ne 1 no gucumnnuHe

1. MpaBuna TexHukn 6e3onacHocTM Ansi paboTbl B aHanUTMyYeckon nabopaTtopun.

2. MNpaBuna paboTbl C XMUYeCcKon nocyaon. ToyHas n HeToYHasi MepHasi nocyaa.

3. TexHuka B3BELUMBAHNA HA TEXHUYECKUX U aHaNMUTMYECKUX Becax. YCTPONCTBO aHaNUTUYeCKNX BECOB.
To4YHOCTb B3BELUMBAHMS

4. OCHOBHbIe CMOCOObI BblpaXXeHNS! KOHLLEHTPaUUN B aHaNMTU4ECKON XMMUMN.

5. MNMoHATne akBMBaneHTa n hakTopa 9KBMBANEHTHOCTU. 3aKOH 3KBMBANEHTOB.

6. NpaBuna NpUroToBNEHNA pacTBOPOB ANA XMMUKO-aHanUTuYeckmx pabor.

7. MNepBUYHbIE N BTOPUYHbIE CTaHAAPTbI B aHANUTUYECKON XMMUN.

8. OCHOBHbIE onepaLumm rpaBMMETPUYECKOro aHannsa B MeToe OCaxaeHus.

9. MNpasuna BbICYLUMBAHNSA W NPOKaANMBaHUS OCaaKOB.

10. MeTopq, NPAAMOK M KOCBEHHOW OTFOHKWN B rpaBUMETPUMN.

11. AHanuTuyeckMe pacyeTbl B T[paBUMETpUYeckoM aHanmse. Mcnonb3oBaHve B pacdeTax
rpaBMmeTpUYecKoro akropa.

12. TutpumeTpus. Knaccudpukaums MeToaoB Ha OCHOBE peakumu, nexallen B OCHOBe onpenerneHus
LeneBoro KOMMOHEHTAa.

13. MNpuHUMN AeNCTBUA MHOMKATOPOB B pasfnyHbiX METO4AaX TUTPUMETPUMN.

14. TutpoBaHue. Npuemsl TUTPOBAHUS: NPsIMOE, 0BpaTHOE U KOCBEHHOE.

15. Cnocob nuneTupoBaHns 1 cnocob OTAENbHbIX HABECOK MPU TUTPOBAHUN.

16. MaTtemaTudeckas obpaboTtka pe3ynbTaTtoB TUTPUMETPUYECKOrO aHanmaa.

17. TexHuKa 3KCTPaKUMOHHbIX MeToA0B. OCHOBHbIE MOHATUS B METOAE IKCTPaKLUK.

18. PacyeT KONMMYECTBEHHbIX XapaKTEPUCTUK MPOLIECCOB pasfierieHnsi, KOHUEHTPUPOBaHMS W
n3BnevYeHuns.

Bonpocsl k 3a4eTy Ne 2 no gucuunnuHe

1. MpaBuna TexHukn 6e3onacHocTM Ans paboTbl B XpomaTorpadguyeckon naboparopumm.

2. [a3oBbIN XxpomMaTorpad, brnok-cxema npubopa.

3. Bbibop rasa-HocuTens, HENOABWXHOM dhasbl, AeTekTopa.

4. Tvnbl KONOHOK B ra3oBOW XpomaTorpadum.

5. KauecTBeHHbIN aHanu3 B razoBon xpomaTorpaduun. Bpema yaepxmsaHus, nHgekcbl Kosava.



6. KonuuyecTBeHHbIN aHann3 B rasoBoW xpomaTorpacdumn. PacuyeTbl cogepxaHus onpenensemoro
KOMMOHEHTA.

7. XXngkocTtHbIn xpomaTorpad. bnok-cxema npubopa.

8. HopmanbHo-dhasoBasi u obpalleHHo-dha3oBasi xpomaTorpadus. AHanMsmMpyemble BeLLeCcTBa.

9. [leTeKTOpbl B XXWOKOCTHOW XpomaTorpaduu.

10. MoHoobMmeHHMKKM. Knaccudmkaumnsa no yHKUMOHaNbHbIM rpynnam. Vicnonb3oBaHve Ansi pa3geneHns
NOHOB MeTansos.

11. KauyeCTBEHHbIN N KONMYECTBEHHbI aHanm3 B OymaxkHOM XxpomaTorpadun.

12. OcHoBbI BbibOpa MeToda xpomaTorpadou4eckoro aHanmaa.

13. MNpaBnna TexHuKn 6e30nacHOCTM B CnekTparnbHon nabopatopum.

14. doTomeTpus nnameHn. bnok-cxema nnameHHOro aHanusaTopa XuaKoCTy.

15. CTpykTypa nnameHu. MNMpoueccobl B nnameHu. NpumeHeHne metoga oTOMETPUM MaMeHU.

16. KonuyecTBeHHbIn aHanuM3 MetogoM doTtomeTpun. OCHOBHOM 3aKOH CBETOMOrMoLWEeHus.
UyBCTBUTENBHOCTL  POTOMETpMYECKOro aHanuaa. OnpegeneHne  MONSIPHOro  koadhdmumeHTta
ceetonornoweHus. brnok-cxema hoToanekTpokonopmumeTpa.

17. MeToa cnektpocoTomeTpun. MpuHUMN onpeaeneHns NOHOB NPy COBMECTHOM MPUCYTCTBUM.

18. briok-cxema cnekTpogoTomeTpa.

19. MNMpaBuna TexHnkn 6e3onacHoOCTK Ansl paboThl B 9NEKTPOXMMMYECKON NTabopaTopun.

20. Tunbl NOHOCENEKTUBHBLIX 3MNEKTPOAOB.

21. HutpaT-cenekTuBHbIN anekTpod. KoadhdurumneHT cenekTUBHOCTU anekTpoaa.

21. MNoTeHuymomeTpuyeckoe TutTposaHne. Cnocobbl onpeaeneHns TOHKN IKBMBANEHTHOCTMW.

22. MpwvHumMn paboTbl MOHOMEpA.

23. KynoHoMeTpuyeckoe TUTpOBaHUe. DNeKTpoXuMmnyeckas reHepaums TuTpaHTa.

[na oueHnBaHuA pe3ynbTaTtoB o6yqum:| Ha OJOK3aMeHe WuCMNoJib3yeTcA LWKana: «OTIIMYHOY,
«XOpOoLwo», «ynoBneTBOPUTENbHO», «HEYOBNETBOPUTESTIbHOY.

CooTHOWweHMe nokKasarenen, KputepueB U1 LWKanbl OUeHUMBaAaHUA pe3ynbTaToB o6y‘-|e|-|mi Ha
JK3aMeHaxX

YpoBeHb
KpuTtepun oueHmBaHNs KoMneTeHunin ccpopmumposaH Lkana oueHok
HOCTU
KoMneTeHunin
Obyyarowutics 8 rnonHou Mepe enadeem rMOHIMUUHbIM arnapamom u | lNoebitueHHbIl OmnuyHo
meopemuYyecKkUMU OCHO8aMU aHasiumu4yeckoll  Xumuu, crocobeH ypOo8eHb
unnlocmpuposames  omeem  fipumepamu,  ¢hakmamu,  OaHHbIMU
Hay4HbIX uccriedosaHul, MPUMEHSIMb meopemuyeckue 3HaHusi Ons
peweHus npakmu4yeckux 3ada4y 8 obsacmu  co8peMeHHO20

XUMUYECKO20 aHanu3a 8 coomeemcmeuu ¢ KOMIemeHyusimMu.

Omeem Ha KOHMPOIbHO-U3MEPUMesbHbIU Mamepuas He sersemcs ba3soeniti Xopowo
nonHbIM, HO obyyvarowjuticas Oaem rpasuslbHble 0meemsbl Ha YpPO8EHb
dononHumernbsHble gorpockl. Obyyarowjulics enadeem MOHAMUUHbIM
annapamom 0OaHHOU obnacmu Hayku (meopemuyecKumu ocHogamMu
oucyunnuHel), crnocobeH unICMpuUposames omeem fpuMepamu, HO
donyckaem HEKOMOpPbIe He3HavyumersibHble OWUBKU rpu omeeme, 4mo
2080pUM 0 HeAoCMamoYHO MOJIHOM OC80EHUU KoMnemeHyud.

Omeem Ha KOHMPOJSIbHO-U3MEPUMEbHbIU Mamepuas He S8r1siemcs lNopoeosnili Ydoesnemesopu-
nonHbiM, U obyyamwulica Oaem  HernosiHble  omeembl  Ha ypOBEHb meJibHO
dornonHUmensHble 80npockl. [eMoHcmpupyem 4YacmuyHoe 3HaHue
npedmema, Oornyckaem Cyu,ecmeeHHble owubKu rnpu omeeme, 4mo
ceudemernbcmeyem o HedoCmamo4yHOM eriadeHuUU KOMIemeHUUsiMU.

Omeem  Ha  KOHMPOJ/IbHO-U3MEPUMEsbHbIU  Mamepuasn  He - Heydosnemeopu-
coomeemcmeyem OCHOBHbIM mpebogaHusim, obyyvarowutics mersibHO
deMoHCmpupyem mosibkO OmMpPbI8OYHbIE, (hpacMeHmapHble 3HaHUSs,
donyckaem epybbie owubku. OceoeHue npedmema 8 pamKax
KoMmremeHyuli He rokasaHo.

[na oueHmMBaHus pe3ynbTaTtoB O6y‘-IeHI/IFI Ha 3a4yeTe UCNoJib3yeTcAa — 3a4TeHO, He 3a4TEeHO



CooTHoOLUeHMe noKa3aTenen n KputepueB oueHUBaHUA pe3ynbTaToB 06y'~|e|-w|ﬂ Ha 3a4yeTax

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTU
KOMMEeTeHLINN

Obyvarowulica  6bIMOMHU U 3aWumus  pesynibmambl  8cex ba3zoeniti 3a4YmeHo
nabopamopHbix pabom, Oaem npasusibHble omeembl Ha 60rpocChkl YPOBEHb
KUM k 3auemy, enadeem yMeHUSIMU U HagbikaMu 8 cOOmeemcmauu ¢
n.19.1, cnocobeH npuMeHsiMmb meopemu4yecKkue 3HaHus Kypca O0ns
peweHus npakmu4yeckux 3aday 8 obnacmu Cco8peMeHHO20
XUMUYECKO20 aHanu3a 8 coomeemcmeuu Cco opmMupyemMbIMu
KomMrnemeHuyusmu.

BbinonHeHbl u 3awuuwieHbl He ece rnabopamopHbie pabomsi u/unu - He 3a4YmeHo
omeem  Ha KOHMPOIbHO-U3MepumernbHbIl  Mamepuan  He
coomeemcmeyem OCHOBHbIM mpebosaHusiMm, obyuarwutics
deMoHCmpuUpyem mosibkO OMpPbI8OYHbIE, (hpacMeHmapHble 3HaHUS,
donyckaem 2pybbie owubku. OceoeHue Kypca 8 coomeemcmeuu C
KomMnemeHuyusiMu y4yebHo2o nnaHa u paboyell npospamMmbl He
roka3aHo 0by4atoUUMCS.

20.3 3apaHua gnsa nHQMBUAYanbHbIX ONPOCOB U AUAarHOCTUYECKOW paboThkl (Npumepsbl)
TecTtoBble BONpoOChI

1. Kakon u3 nepeyvmcrieHHbIX MeTOA0B He SIBMSETCS KNacCUYeCKUM XMMUYEeCKUM MeTogoM aHanunsa?
1. N'paBumeTpus

2. TutpumeTpus

3. PeHTreHodnnyopecUueHTHbIN aHanus3

2. Bblbepute Hanbonee cenekTMBHbIE METOObI U3 NEPEYNCIEHHbIX.
1. TutpnmeTpusa

2. NWoHomeTpus

3.KoHaykTOomMeTpus

4.PepMeHTaTMBHbIE MeTOAbI

. Bbibepute 13 cnucka metoabl pasgeneHunst u KOHLEHTPUPOBAHMS.
. KoHgykTtomeTpus

. DKCTpaKumsa

. dnekTpogmanuns

. Quctunnauua

. doTomeTpuA

. TutpumeTtpusa

OO, WNE W

. K cnektpanbHbIM MeTogamM aHanu3a OTHOCUTCS:
. [paBnmeTpus

. KomnnekcoHomeTpus

. DMUCCUOHHbLIN CNeKTpanbHbIM aHanus3

. NoTeHunomeTpryecknin aHanus

ArWON-2 D

. MoTeHumomeTpmnyecknin metog — 3ToO...
. CnekTpanbHbIn MeTopq

. Xpomatorpaduyeckuin Metos

. DNEeKTPOXNMMUYECKNUN MeToL,

WN —=O

. Ha yem ocHoBaH hoTomeTpuyeckun meton?
. Ha nornoweHuun nanyyeHusn

. Ha otpaxeHunn nanyyenuns

. Ha ucnyckanun nsnyvenus

WN PO



. KoHOykTOMEeTpusa ocHoBaHa Ha...

. IamepeHunn noteHumana nHanNKaTopHOro anekTpoaa
. UamepeHuun anekTponpoBoAHOCTM pacTBopa

. IamepeHunn konuyecTsa anekTpuyecTsa

. IamepeHunn conpoTmeneHns pactesopa

A WON-=-N

. AHanUTUYeCcKnin curHan B KyJloHOMETPUYECKOM aHanmse:
. DneKkTpuyeckas NpoBOAUMOCTbL pacTeBopa

. KonnuecTtBo anekTpuyectsa

. Macca BelliecTBa, Bbii€NIEHHOrO Ha 3MneKkTpoae

WN =0

9. Kakume meTogbl aHanu3a OCHOBaHbl Ha B3aMMOLENCTBUWN SNEKTPOMArHUTHOTO U3NyYeHus C
BELLEeCTBOM?

1.XpomaTorpaduyeckue;

2.CneKkTpanbHble;

3.0neKTpoOXMMn4ecKme.

10. Ykaxute obnactu cnekTpa, B KOTOPbIX NPUMEHMM METOZ CnekTpooToMEeTpUN.
1. YnbTpaduroneToBas, HdpakpacHas

2. HppakpacHasq, Bugmmas;

3. Bugnmas, ynbtpadmonertoBas.

11. Kak BbIOpaTh AnNnHY BOSHbI Npy NpoBeaeHnn OTOMETPUYECKMNX ONpeaeneHnin?

1. N3amepeHuns npoBOoAAT NpU ANIMHE BOSIHbI, COOTBETCTBYIOLWE MaKCUMYMY NOrNoLeHUs cBeTa
2. \amepeHunst NpoBoaAT NpU AfMHE BOSHbI, COOTBETCTBYIOLLEA MUHUMYMY MOrMOLLEHNS

3. NamepeHnst MOXXHO NpoBOANTL Npu N060M ANMHE BOSHbI, ECIN PACTBOP OKPAaLLEH.

12. B kakux koopauHaTax CTPOAT rpayMpOBOYHbIA rpadvk B poToMeTprUmn?
1. OnTU4yeckasi NNOTHOCTb — ANMHA BOMHbI

2. OnTUYeckasa NMOTHOCTb — KOHLEHTpaLus

3. Cuna Toka — KOHLeHTpaLms

13. [1ns onpeaeneHuns Kakmx MOHOB NOAOMAET METOA NamMeHHoOn hoTomeTpun?
1. Xnopua-mnoHsbl

2. VloHbI TSKenbIX MeTannos

3. NOHbI WwWeno4yHbIX meTannos

14. Kakon 3aKoH NeXuT B OCHOoBe abcopOLMOHHOro cnekTpanbHoro aHanmsaa?
1. 3akoH ®apages

2. 3akoH byrepa-JlambepTta-bepa

3. 3akoH Oma.

15.MNpaAmMonuMHEnHbIN - XapakTep  rpagyvpoBaHHoro rpaguka B (POTOMETPUYECKOM  aHanuse
XapakTepuayer:

1. OTpuuaTenbHoe OTKINOHEHNE OT 3aKOHa CBETOMNOIOLWEHMS

2. NonoxnTtenbHOE OTKITOHEHME OT 3aKOHa CBETOMOrMoLeHNs

3. Nog4nHeHne 3aKoHy CBETOMOrNOLWeHUs

16. [Ona Bbibopa aHanUTUYEeCKOM [fWHbI BOSMHbI NPU  CNEKTPOOTOMETPUYECKUX U3MEPEHUSX
npeaBapuUTENbHO CTPOAT KPUBYIO CBETOMOMOLWLEHUS, KOTOpasi NpeacTaBnsaeT coboun:

1. Fpachmk 3aBUCMMOCTM ONTUYECKOWN NITIOTHOCTU pacTBOpa OT AJNIMHbI BOSIHbI NaAaloLLero ceeTa.
2. 'padurk 3aBUCUMOCTIN ONTMUYECKOW NSIOTHOCTM pacTBopa OT KOHLEHTpauun pacteopa.

3. 'paduk 3aBMCUMOCTU MHTEHCUBHOCTU CBETOBOrO MOTOKA OT TOMLIUHBI NOrfoLLaLLero crnos.

4. 'padmK 3aBUCUMOCTM ONTUYECKOM NITIOTHOCTW pacTBOpa OT TOSLLUMHBI MOrfOLWatoLLEero crnos.



17. K kakow rpynne MeTogoB OTHOCUTCH XxpomaTtorpadumsa?

1. MeToabl, OCHOBaHHbIE Ha 0Opa3oBaHMK BblAeNseMbIM BELLLECTBOM HOBOWN hasbl.

2. MeToabl, OCHOBaHHbIE Ha MacconepeHoce M3 oaHou dhasbl B ApYryto Yepe3 MeMbpaHbl.

3. MeToabl, OCHOBaHHbIe Ha pacnpeaenieHMn KOMNOHEHTOB MexXxAay AByMsA ¢hazamu (NOABUXKHOMN U
HenoABMXHOWN)

4. MeTtoabl BHYTpudasHoro pasgeneHus.

18. lNMoagBwxkHas ¢asa — ras, HenoapwxkHas asa — TBepgad. Buag xpomaTorpadpun:
1. ToHKOCnOMHas

2. FNasoapcop6umoHHasn

3. MaszoxuakocTHas

4. XvgkocTtHas

19. B kakom Bnage xpomaTorpadumn pasgeneHne KOMNOHEeHTOB, BXOASLUNX B CMECb, MPOMUCXOANT 3a cyeT
NX pasnnyHbIX pasmMepoB?

1. AocopOunoHHoOM

2. KomnnekcoobpasoBaTernbHON

3. MloHoobMeHHOoN

4. QKCKMIO3UOHHOMN

20. C kakoM Uenbi B rasoBOM XpomaTorpadum WUCMONb3YKT 3HAYEHUS BPEMEHW YOEpPXMBaHUS
BellecTsa?

1. InAa kayecTBeHHON uaeHTUdMUKauun

2. [Ina xapakTepucTukn rasa-HocuTens

3. [1ns konn4ecTBeHHOro onpeaeneHus

4. Ina oueHKn napameTpoB KOMOHKM

21.BbibepuTe BUAbI NITIOCKOCTHOMN XpomMaTtorpaguu.
1. Xpomatorpacua Ha 6ymare

2. loHoobMmeHHas xpomaTtorpadus

3. XpomaTtorpadumsa B TOHKOM crioe copbeHTa

4. enb-xpomatorpadus

22. Konn4ecTBeHHbI aHanua B ra3oBon XxpomaTtorpadgun oCHOBaH Ha U3MEPEHUN:
1. O6bema yaepxmBaHus

2. NpuBeaeHHOro BpeMEHN yaepXuBaHums

3. BbicoTbl/nnowaan xpomartorpacdmnieckoro nmka

4. BpemeHu yoepxunsaHus

Bonpochbl

1. Kak Ha3bIBatOTCA METOAbI aHanu3a, OCHOBaHHbIE HA B3aMMOAENCTBUM INEKTPOMArHUTHOIO M3NyyYeHus
C BeLLlecTBOM?
OtBeT: CnekTpanbHbie

2. B kakoMm mMeToae XxpoMmaTtorpaguyeckoro pasgeneHns noaBmxkHon ha3on SBNAETCH XUAKOCTb?
OTBeT: B XXMOKOCTHOW XpomaTtorpadun.

3. B npsiMon KOHOYKTOMETPUM KOHLIEHTpauuio BellecTBa OnpefensioT Mno pesynbratam U3MepeHus
yAenNbHON aNeKTPONpOBOAHOCTU UMK KONUYeCcTBa anekTpuyectsa?
OTBeT: yaenbHOW 3NeKkTponpoBOAHOCTH

4. XnopuacepebpsHHbIA 3NeKTpon B Nape CO CTEKNSAHHbIM NPUMEHSIOT Npu namepeHnn pH pactsopos
WITN HATPAaT-UOHOB?
OrtBeT: pH pacTtBopoB

5. XpomaTtorpaduyeckne MeToabl aHanu3a KnaccuduuupyroT NO MexaHu3My pasfeneHuss unuv no
BpeEMeHM 1 06beMy yaepKMBaHUS BELWECTB?



OTBeT: N0 MexaHU3My pasgeneHus

6. CnocobHOCTb WMOHWUTOB K WMOHHOMY OOMeHy XxapaktepudyeT obmeHHass eMkocTb unun OydepHas
eMKOCTb?
OTBeT: 0OMeHHasn eMKOCTb

7. MOTOK XXMOKOCTU UK rasa Ha BbIXo4e U3 xpomaTorpadonyeckon KOSTOHKM HasbiBatoT. ..
OTBeT: anaTom

8. Ons npeobpa3oBaHMs CBETOBOW 3SHEPrMM B IMEKTPUYECKYIO MCNONb3YHT (OTOSNEMEHTbI WK
cBeTOUNLTPbLI?
OTBeT: HOTO3NEMEHTDI

9. Kakoe ypaBHeHME NEXNT B OCHOBE MOTEHLMOMETPUYECKOrO MeToga aHanmsa?
OTBeT: YpaBHeHne HepHcTa

10. B KakoM cnekTparnibHOM METOAE NMPUMEHSIOT flaMnbl C NOJIbIM KATOAOM?
OTBeT: B aTOMHO-abCOpPOLMOHHOM CNEKTPOCKONUN

11. WHpgekcbl KoBada uvcnomnb3yloT B Xpomartorpaduu Onsi KOAMYEeCTBEHHOro onpegesieHns unm
Ka4yeCTBEHHOW MaeHTndmrKaumm BeLwecTs?
OTBeT: Ka4ecTBEHHOWN NOeHTUMPUKaL MM BELLLECTB

12. K kakum MeTogam aHanmnaa OTHOCUTCS MeKTporpaBUMeTpus?
OTBeT: DNEKTPOXMMNYECKMM METOAAM

13. 1N KayeCTBEHHOrO0 WM KOMWYECTBEHHOrO aHanu3a MCMonb3ylT 3NEKTPOHHble 6asbl AaHHbIX,
cogepxawux onbnuotekn MK-cnekTpoB coeanHeEHNN pasnnyHbIX KNaccoB?
OteT: [Ing Ka4yeCTBEHHOro aHanuaa

14. ConocTaBneHus 3KCNepUMeHTanbHOrO Macc-CrekTpa CO ChneKkTpamu, npeacTaBneHHbiMi B 6ase
[AaHHbIX 003BONSAT UAEHTUMMLNPOBATL BELLECTBO UMW YCTaHOBUTbL €ro KONMYECTBEHHOE CoAepXXaHne?
OTBeT: MOEHTUPULMPOBATL BELLECTBO

3apgaum

1. Yemy paBHa monsipHas (Monb/n) koHueHTpauus BewectBa (M = 100 r/monb) B pacTtBope, ecnu
onTnyeckasa nNioTHOCTb pacTBopa, M3MEpPEHHasa npu TonwmHe KoBeTbl 10 MM, paBHa 0,2, a MONSAPHbIN
koadbbuumeHT ceeTonornolleHns € = 3440 gm®/(Monb:-cm)?

OtBet: C = 5,8:10° mone/am®

2. Onpegenunte BenuUMHY XxpomaTtorpadudeckon noaBwxHocTU Rf B BymaxkHOW pacnpegenutenbHom
XpomaTorpaduun, ecnu cmelleHne hpoHTa pacTeopuTens paBHo 71 MM, a CMeLLeHNE 30HbI KOMMOHEHTA
paBHO 59 MM.

OtBeT: Rf=0.83

3. Mpu cnekTpohoToMeTpuyeckom onpegeneHnn Ca?* B BuAe KOMMIMEKCHOTO COEAMHEHWsI C
komnnekcoHom Il ontuyeckasa nnotHoctb 0.00001 M pacTBopa, cogepxaliero Ca?*, okazanacb paBHOM
A = 0,326. /amepeHusa npoBoAUNUCL B KlOBETE C TonNwWmMHOM cnos | = 5 cMm. BbluMcnnTb MONspHbIv
KO3 ULMEHT NOMMOLLEHNS KOMMNSIEKCa.

OTtBeT: 6520

4. PaccumTtanTte MONSAPHYI KOHLEHTPALMIO pacTBOpa COMSAHOM KMCMOThl, ecnu ero TuTp paseH 0.003592
r/lcm3?
Otset: 0.0984 monb/am®

5. OnpenenuTe 3HadeHne pH pacTBopa rmapokcuaa HaTpusi ¢ koHueHTpaumen 0.001 monb/ams.
OtBeT: pH=11.0



6.YemMy paBHa MonspHas KOHLEHTpaLMs pacTBoOpa COMSAHON KUCMOThI, coaepxallero B 1000 cm® 2.0053
r BewecTea?
OtgeT: 0.0550 M.

MeToauuyeckue matepuansl, onpeaensiowme npoueaypbl oueHUBaHUA 3HaHUW, YMEHUN, HaBbIKOB
1 (UNKn) onbiTa AEATENIbHOCTU, XapaKTepusyloLwux 3Tanbl hopMUMpoBaHUs KOMNeTeHLUN

OueHKa 3HaHUN, YMEHUN N HAaBbIKOB, XapakTepusyolwasa atanbl oOpMUPOBAHNSA KOMMETEHUMIA B
pamKax U3y4yeHns AUCUUNINHBI, OCYLLLECTBNAETCA B XOA4E TEKyLLEN N NPOMEXYTOYHON aTTecTauunn.

Tekywaa aTrectaumss NPOBOAUTCSA B COOTBETCTBMM C [lonoxeHunem O Tekywlen artTectauum
obyyarowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro  rocygapCTBEHHOMO
yHuBepcuteTa. Tekywas aTtrectaumda nposoautca B dopmax: ycmHoao ornpoca (UHOusudyarbHbIl
onpoc, chpoHmarnbHas beceda); nucbMeHHbIX pabom (KOHMPOIsibHbIE, TabopamopHbie pabombl); OUEHKU
pe3yrnbmamos npakmu4eckol 0essmesnibHocmu (Kypcosasi paboma). Kputepmn oueHMBaHUs npmMBegeHbl
BbiLLE.

lMpomexyToyHast aTTecTauns nNpoBOAUTCA B COOTBETCTBMM C [lONOXEHMEM O MNPOMEXYTOYHOWN
aTTecTaumm obyyaroLmxcsa no nporpamMmmam Bbicluero obpasoBaHus.

KOHTpOmnbHO-n3mMeputeneHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKNOYalT B cebs
TeopeTnYecKkmne BoNpoChl, NO3BONSAIOLLNE OLLEHUTb YPOBEHb NOSTyYEHHbIX 3HAHUN.

Mpn oueHnBaHWUM UCMOMb3YITCA KONMUYECTBEHHbIE LUKarbl OLEHOK. Kputepun oueHnBaHusa npvsegeHsbl
BblLLE.
OnucaHue TexHonorum NnposegeHns

[MpomexyToyHast atTectaumus (3k3aMeH) NPOXOAUT B YCTHO-NUCbMeEHHOW dhopme. CTyaeHTbl nuwyT
oTBeTbl Ha Bonpockl 6uneta Bo BpeMs NoArotoBkn (40 MUHYT) MPU KOHTPOME CaMOCTOATENbHOCTU CO
CTOPOHbI 3K3ameHaTopa. 3aTeM aK3ameHaTop nposepseT JIncT otBeta n nposoaut cobecenoBaHne co
CTYLAEHTOM, 3aaeT BONpoCkl No 6uneTty 1 4oNonHUTENbHbIE BONPOCHI MO KypCy.

lMpomexyToyHast aTTecTaumns (3a4eT) NPOXOAUT B BUAE UHAMBMAYaANbHOIO onpoca rno npuBeAeHHbIM
B PaGouen nporpamme Bonpocam.

Tpe6OBaHI/IFI K BbIMOMNHEHMIO 3aaHui, LWKanbl 1 Kputepun oueHnBaHUA

3agaHusl [OMKHbI ObiTh BIMNOMHEHbI B COOTBETCTBUM C TPEOOBAHUSIMU, YKa3aHHbIMU Ha NEKUUSX U
nabopaTopHbIX 3aHATUSIX MO aHaNUTUYECKOW XUMWUM, B COOTBETCTBUMMU C npasunamu IUPAC. [omkHbl
ObiTb AaHbl YeTkMe OTBeTbl Ha BOMpockbl Guneta, chOPMUPOBAHHOIO M3 BOMPOCOB, MPUBEAEHHbLIX B
PaGouyei nporpamme. LLkanbl 1 KpUTEPUU OLEEHMBAHUA NPEACTaBNEHbl B JaHHOM pasfene Bhbille.
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