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B51.0.02.03 OcHOBBI CTEXHOMETPUM U XUMHYECKOI0 YKCIIEPUMEHTA

Hanpagsienue noaroroBku: 04.04.01 Xumus
HanpasaenHnocts (mpoguib): TeopeTnueckas v SKCIEPUMEHTAIbHAS XUMUS
KBanuduxanus (crenenn): mazucmp

dopma 00ydeHusI: OuHAs

DaKyJbTeT: MCIUIIUHCKUN
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ouHas popma O4YHO- 3a04Has
3204Has dpopma
dbopma
Kype 1
CemecTp/TpuimMecTp 1,2
Jlexkuuu 24
JlabopaTopHbie 3aHATHS
IIpakTnueckue (ceMUHAPCKUE) 8

3aHATUA

Koncyabranuu

®opmMma(bl) IPOMEKYTOUYHON
arrecTaluum

3ader ¢ OLEHKOH
(1cemectp)
Jx3amen- 0,3
(2 cemecTp)

Kounrtpoanb 9
HNublie popmbl padoThl
CamocTosiTeJibHas padoTa 262,7

Bcero yacos: 324

TpynoemkocThb: 9 3a4eTHBIX eIMHMIL

Pazpabotuuk(u) paboyeii mporpaMmbl: K.X.H., ToneHT [TaxomoBa O.A.




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heanr u3yyeHus: TUCHMIUVIMHBI: OCBOCHUE OOYYalOUIMMHUCS COBPEMEHHBIX
HAy4YHBIX MOJXOJOB M METOJOB HCCJIECAOBAHMS B XUMHUHU, (POPMHUPOBAHUE HABBIKOB
CaMOCTOSITENIbHOM Hay4YHO-HCCIIEAOBATENILCKOW padOThl, YIIIYOJIEHHOTO M3Y4YCHUS
TEOPETUYECKUX M METOAOJIOTUYECKHX OCHOB CTPOCHHMS XMMHUYECKHX BEIIECTB U HX
MIPEBPALLICHUMN.

331[3‘11’[ N3YYCHUHA TNCHUIIIMHBI

- JaTb 3HAaHUA O MCTOAOJIOTUM XHUMHYCCKHMX HAYK, OCHOBHBIX anéMax
HCCICAOBAaHUA XHMMHNYCCKHUX O6I>CKTOB, BJIaJICHUSA COBPCMCHHBIMHA I/IHCI)OpMaI_[I/IOHHBIMI/I
TCXHOJIOTUAIMHU, OCHOB MaTEMaTHUYECKOM CTaTUCTUKU JJIIsL O6pa6OTKI/I ICPBUIHBIX
OKCIICPUMCHTAJIbHBIX TdHHBIX,

- C(l)OpMI/IpOBaTB YMCHHUC IIPUMCHATH HAa IIPAKTHKC COBPCMCHHBIC O6paSOBaT€J'ILHI)Ie
u I/IH(i)OpMaLIHOHHI)IG TCXHOJIOTHH, HUCIIOJIB30BaTh MCTOABI Ha6J'IIOI[CHHH, KJIaCCI/I(i)I/IKaIII/II/I
XHUMUYECKHX 00BEKTOB B HpO(i)eCCHOHaJIBHOﬁ ACATCIBHOCTH.

Mecto aucuuninnbl B cTpykrype OIIOIL: peanuzyercs B pamkax 00s3aTelbHON
yacTtu 0soka b1. Jlucuumiuuel (MOysn)

Ilnanupyembie pe3yJabTaThl 00YUCHHUS 10 JUCHUIIMHE:

Kon NHaukaTopbl 10CTHKEHUS [laasupyemeIe pesybTaTh!
KOMIIETeHLIH KOMIIeTEeHIIUH 00yHeHHs
10 MCHHUILIHHE
3HaTh: 3Haer:

OIIK-1 - TEOPETUYECKUE U MPAKTUYECKHE | - 3HAKH XUMUYECKUX AJIEMEHTOB,
Crniocoben OCHOBBI B M30paHHOM o00pactu | GopMyJibl XUMHUYECKHX BEIECTB
BBITIOJIHATD XUMUH WA CMEXHBIX HAYK, U ypaBHEHHUS  XUMHYECKHUX
KOMIIJIEKCHBIE - OCHOBHBbIE npoOJIEMBI, | peaKUuid;

HKCIIEPUMEHTa | BO3HUKAIOIIHE B npotecce | - TEOPETHYECKUE U
JIbHBIE U | HAYYHOTO UCCJIeI0BAHMUS, B | IPaKTUYECKHE OCHOBBI B
pacyeTHo- 00JIaCTH XWUMHUH C TOYKH 3pEHHUS | U30paHHON 00JaCTH XUMHUU WIIH
TEOPETHYECKU | COBPEMEHHBIX HAay4HBIX TEOPHIi, | CMEKHBIX HaYK.

e OCMBICJINBATh u JIeTaTh

UCCJIEIOBaHUsl | 0OOCHOBaHHBIC BBIBOJIbI u3

B M30paHHOM | HAy4yHOU U yueOHOW IUTEpaATYPHI.

obnactu

XUMUM  WIH | YMeTh: YwMmeer:

CMEXHBIX - UCIOJIb30BaTh CYIIECTBYIOIIME U | - UCIOJIb30BaTh CYIIECTBYIOIINE
HayK C | pazpabaTbiBaTb HOBbIE METOJUKH | U pa3pabaThiBaTh HOBBIE
UCIIONI30BAaHM | MOJyYEHU W XapaKTepHU3aluu | METOJIUKHU MOJTYYEHHUSI "
eM BEIIECTB M  MaTepUaJioB  JUIsl | XapakTepu3allud  BEIIECTB U




COBPEMEHHBIX | pelIeHus 3aJad B M30paHHOM | MATEPUANIOB ISl pPELICHUs 3a/1a4
puOopoB, 0o0JaCTH XUMHUU WJIM CMEXKHBIX | B 00J1aCTH XUMUHU.
IPOrpaMMHOT HayK.
0
oOecrieueHus Bnanets: Bnaneer:
1 0a3 JaHHBIX |-  METOAMKOH  HCIOJb30BAHHS | -HaBBIKAMH 1o PEIICHUIO
npodeccrona COBPEMECHHBIM  O0OpYJIOBAHHUEM, | TUTIOBBIX 3ama4y
JIBHOTO IpOrpaMMHBIM ~ ObOecriedyeHrueM U | mpodecCHOHaIbHOU
Ha3HAYCHUS npodhecCuOHaTbHBIMU 0azamMu | AeSTEIHHOCTH;

TAHHBIX I8 pEIIeHWs 3aaad B

n30paHHOW 00JIACTH XUMHH WIIH

CMEKHBIX HayK.

3HaTh: 3Haer:

OIIK-2 - COBpPEMEHHbIE pacyeTHo- | -  COBpPEMEHHBIE  PacyeTHO-
Crniocoben TEOPETUUYECKHE METOJIbI XUMUU JJISl | TCOPETUUECKUE METOJbl XUMHUHU
aHAJIM3UPOBAT | pElICHUs po(eCcCUOHANIBHBIX | TS perieHus
b, 3amad. npodeccroHanbHBIX 3a/1a4.
UHTEPIPETUPO
BaTh u
00001aTh YMeTh: VYmeer:
pe3yNbTaThI - TIPOBOJUTH KPUTUUYCCKUNA aHATU3 | - MPOBOJUTh  KPUTHYECKHUM
DKCIIEPUMEHTA | Pe3yJIbTATOB COOCTBCHHBIX aHaIn3 pPE3yNbTATOB
JTBHBIX U | DKCIIEPUMEHTAIBHBIX U PACUETHO- | COOCTBEHHBIX
pacdeTHo- TEOPETUUECKHUX PabOT, KOPPEKTHO | IKCIIEPUMEHTAIBHBIX U
TEOPETUYECKH | HHTEPIPETUPOBATH MX pPacYeTHO-TEOPETUYECKHUX PaboT,
X pabor B KOPPEKTHO UHTEPIPETHPOBATH
n30paHHOI uX
oOJractu Bnaners: Bnaneer:

XUMUU ~ WIM |- HaBBIKaMH  (DOPMYJIMPOBAHUSA | - HaBbIKAaMU (POPMYyIUPOBAHUS

CMEXKHBIX 3aKTFOYCHUST W BBIBOJIOB  TIO | 3aKJIFOUYCHHUS W BBIBOJIOB  TIO

HayK pe3ynbraTtam aHaJM3a | pe3yapTaTam aHaym3a
JUTEPATYPHBIX TAHHBIX, | JIATEPATYPHBIX JAHHBIX,
COOCTBEHHBIX COOCTBEHHBIX
OKCIIEPUMEHTATLHBIX W PACUETHO- | SKCIIEPUMEHTAITBHBIX u
TEOPETUUECKUX pabdoT B M30paHHOM | paCUETHO-TEOPETHUECKUX pPaboT
o0JaCTM XWMHUU WIH CMEKHBIX | B M30paHHOW 00JacTH XUMHUU
HayK. WJIM CMEKHBIX HAYK.

OIIK-4 3HaTh: 3Haer:

CrnocoGen - OCHOBHBIC npaBuia | - OCHOBHBIC npaBuia

rOTOBUTH MPEICTABICHUS pE3yNbTATOB | MPECTaBICHUS pe3ynbTaToOB
nyOJuKaluH, npo(ecCUOHANBHON JEATeTbHOCTH | MPOGECCUOHATBHON

Y4aCTBOBAThH B

B BHMJIC HAY4YHbIX MW HAY4YHO-

ACATCIIBHOCTHU B BUJIC HAYYHBIX U
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npodeccuoHa | MOMYJSPHBIX TOKIIAIO0B. HAYYHO-TIOMYJISIPHBIX JIOKJII0B.
JBHBIX . :
JTUCKYCCHSIX, YMeTs: YwMmeer:
NpeiCTaBIATh | - NPEACTaBISITh  PE3YJbTATHI | -  TPEACTaBISITH  PE3YJIbTATHI
pE3yNbTAThHI paboTel B BHIE  HAy4yHOW | pabOTBI B  BHUJAEC  HAYYHOU
npopeccuoHa | mybOnukamuu  (TE3UCHl  JOKIanaa, | myOauKaiuu (Te3HMChl JOKIaja,
JBHOM CTaThsi, 0030p) HA PYCCKOM W | CTaThsi, 0030p) HA PYCCKOM H
NESATEIBHOCTH | aHTJIMHCKOM SI3BIKE. AHTJIMACKOM SI3BIKE.
B BHJIC
HAYYHBIX U Bnanets: Bnaneer:
Hay4YHO- - OCHOBHBIMU KOMMYHHUKATUBHBIMH | - OCHOBHBIMU
MOy I PHBIX nprueMaMu JEJIOBOro OOIIEHUsS B | KOMMYHUKATUBHBIMU TPUEMaAMHU
JIOKJ1a/10B npodeccuoHaNIbHON cpene, | AeI0BOTO OOIIeHUS B
rPaMOTHO U apryMEHTHUPOBAHHO | MPO¢eCCHOHATBHON cperne,
u3JlaraTh CBOIO TOUKY 3pEHHUS IPaMOTHO U apTyMEHTHUPOBAHHO
U3JIaraTh CBOIO TOUKY 3pEHUS

1. COAEP’KAHUE U OBBEM JUCHUIIJIMHbI

€ YKa3aHHUEeM KOJIHYeCTBA YaCO0B, BbIICJICHHBIX HA KOHTAKTHYIO padoTy
o0yJauxcs ¢ npenogasareseM (10 BUAAM y4eOHbIX 3aHATHI) U HA
CaMOCTOAITe/IbHYI0 padoTy

Ounas ¢popma o0yueHust

Ne HaumenoBanue Bcero AyIUTOpHBbIE 3aHATHSA Cam.
n/n pa3ienoB U TeM 4acoB JIK 113 JIb pao.
Pa3znen 1. MeToabt 108 6 10 92
XHMHYECKHUX
HUCCJICIOBAHM I
1 | Tema 1. OcHOBBI 22 2 2 18
CTEXUOMETPUU
2 | Tema 2. Xumuueckas 20 2 18
peakIus Kak
OCHOBA XMMHUYECKHUX
METOJIOB aHaJn3a
3 | Tema 3. PacTBOpHI. 20 2 18
Kpucrannmmzanus
4 | Tema 4. [leperonka. 22 2 2 18
DKCTpaKIus
5 | Temas. 24 2 2 20
Xpomatorpaguieckue




METOJIbI pa3/ACIICHUS U
UeHTUPUKALIHS
BEIIECTB

Dopma omuemHocmu
3auem c oyernkoli

Hmoeo 3a 1 cemecmp

108

10

92

Pa3nean 2.

KadecTBeHHDBIE T
KOJIHYEeCTBEHHbIE
METObI AHAJIN3A

Tema 6.
Cneuunduyeckue
METO/Ibl U3YUCHUS
CBOWCTB U CTPYKTYpPBI
BEIIIECTB

32

28

Tema 7.
CrexTpockonus B
M3yYCHHUU BEIIECTB

32

28

Tema 8.
Kanunnsapusiii
anekTpodopes

32

28

Tema 9.
KauecTBeHHBIN
aHaIN3 XUMHUYECKUX
BEIIESCTB

36

28

10

Tema 10.
KonnuecTBeHHsIe
METOJbI aHAJIN3a B
XAMHH

36

28

11

Tema 11. OcHOBEI
METPOJIOTUHU

B XUMHYECKOM
aHaJIn3e

38,7

30,7

Dopma omuyemnocmu
DK3amen

0,3

Koumpono

Hmozo 3a 2 cemecmp

216

18

18

170,7

BCEI'O

324

24

28

262,7




O4Ho-3204Hasi popma 00yUeHUs1
HE peain3yercs

3aounas ¢popma oOyueHus
HE peayuzyercs

11, OLNEHOYHbIE MATEPHAJIbI 17151 HPOBEJTEHUA TEKYIIEA U
HPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO AUCHUTIJIMHE

Texymiass arrectanusi TPOBOAUTCS B (QOpME KOHTPOJIbHON paboThl (B TECTOBOM
dbopwme), pedepata

TunoBoil BApMAHT KOHTPOJILHOM PadOTHI
B tecToBoii dpopme:

1. Xumnueckue COCIMHCHUS MEPEMECHHOI'0 COCTaBa HA3bIBAKOT.

a) CJI0’KHBIMHU BEIIECTBAMM;

0) TaTbTOHUIAMU;

B) KOMITJIEKCHBIMU BEIIIECTBAMU,
r) OepToLIHIaMHU.

2. Kakas ¢popmy1upoBKa 3aKOHA MOCTOSIHCTBA COCTaBa Haubo/1ee ToUHA?
a) Bce BemecTBa UMEIOT MOCTOSTHHBIN COCTAaB HE3aBUCHUMO OT CIIOCO0a MOTyYeHUS;
0) BelecTBa BCET/1a UMEIOT MOCTOSTHHBIN COCTaB;
B) XMMHUYECKHE COCTMHEHHS MOJIEKYJISIPHOTO CTPOCHHSI UMEIOT MTOCTOSTHHBIN COCTaB;
I') BCE BEILIECTBA UMEIOT TOCTOSIHHBIN COCTaB, T.€. COCTOST U3 OAMHAKOBBIX MOJIEKYII.

3. LiBeT pacTBOpa, coaepxkamero MOHbI MeJu:
a) l'omyOoii;
0) XKentsiii;
B) MasiuHOBBI;
r) Po30BBIii.

4. Ykaxure Bce NPaBUJIbHbIE YTBEPKAEHHUS 0 MOJISIPHOI Macce BelecTBa:
a) Mcnonb3yercs 1uis pacueta o0beMa BELIECTBA UCXO/I U3 KOJIMYECTBA BEILECTBRA;
0) UncnoBoe 3HaueHUE PAaBHO OTHOCHUTEIILHON MOJICKYJISIPHOM Macce;
B) 3aBHCUT OT MOJIAPHOTO 00bEMa BEIECTBA U YCIOBUI U3MEPEHUS;
r) Mcnonp3yercs 11t pacyeTa Macchl BEIIECTBA UCXO/ISl U3 KOJIMYECTBA BEILIECTBA;
n) PaccunThiBaeTcs Kak cyMMa OTHOCUTEIBHBIX aTOMHBIX MAacC 3JEMEHTOB, KOTOpbIE
BXOJISIT B COCTaB BEILIECTBA, C YUETOM CTEXHOMETPUUECKUX COOTHOILLICHU;
e) Jlns Bcex BemecTB paBHa 6,02 * 10% r/mob.



5. B ocHOBe KYJIOHOMETPHUYECKOT0 METO/1a AaHAJIU3A JIEKAT 3aKOHbBI:
a) Kynona;
0) Ammepa;
B) Dapanes;
r) HepHcra.

6. XumMnyeckue coelMHEHUs] MOCTOSTHHOIO COCTABA HA3bIBAIOT:
a) OepToJIHIaMH;
0) BeIIeCTBAMU;
B) JAJIbTOHUJIAMU;
I') KOPITYCKYJIHIAMH.

7. YucThIMH BelieCTBaMHU Ha3bIBaIKOT:
a) BCHICCTBA, KOTOPELIC O6JI3II&IOT IIOCTOAHHBIMH CBOI?ICTB&MH;
6) BCHICCTBA, B KOTOPBIX 110 MUKPOCKOIIOM HCJIb3:1 O6Hap}I)KI/ITI> PasHOPOIHBIC YaCTHUIIBI,
B) BCIICCTBA, KOTOPBIC COCTOAT U3 MOJICKYJI OIHOI'O BHAA,
F) BCIICCTBA, KOTOPBIC HC COACPKAT HpHMCCCﬁ.

8. IlepBoouepennblie aeiicTBHS MPHU 0KOTe KOKU KUCTOTOM:

a) obpadotats 0,5% pacTBopoM NepMaHTaHaTa KaJus;

0) HAJIOXXHUTh CTEPUIIbHYIO TIOBSI3KY;

B) OOMBITH BOJIOI 1 00padoTaTh 3% pacTBOPOM CObI;

r) oOMBITH BOJIOU U 00paboTath 2% pacTBOPOM OOPHOM KHUCIOTHI.

9. TIpy NMOTEHIUOMETPUYECKOM THTPOBAHMH MOKHO ONpPeEIeJUTh OTAEJbHO B
pacrBope Npu COBMECTHOM NMPUCYTCTBUM CJIEAYIOIIHME IAJIOTeHU/] ~-HOHBI

a) CI', Br, I';
o) CI', Br;
B) Br, I';
r)Cl, I

10. ITocyaa nJist TOMHOTO OTMEPUBAHUS KUAKOCTEH:
a) MEpPHBIN [WINHAD;
0) XMMHYECKHI CTaKaH,
B) TpaayupoBaHHas MUIETKA;
I') MEH3ypKa.

11. YcraHoBuTEe COOTBETCTBHE MEXKAY BHOM XMMHYECKOT0 IKCIIEPUMEHTA U €ro
XapPaKTePHUCTUKOI:
XAPAKTEPUCTHKA
A) poOBOAUTCA TOJIBKO YUUTEIEM;
b) mpoBoaguTcs 17151 KOHTPOJISI YMEHUM;
B) npoBoauTcst o1 pyKOBOACTBOM YUUTENS;
') BBIBOZIBI (POPMYITHUPYIOTCSI CAMOCTOSITEIIEHO  yUAITUMUCS;
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J1) KpaTKOCTh B UCTIOJIHEHUH, HATISIAHOCTD U 3()(HEKTHOCTE;
E) conep>KuT HECKOJIBKO OMBITOB, PACKPBIBAIOIIUX CYTh OJJHOTO IpoIiecca.

BUJI XUMUYECKOI'O SKCITEPUMEHTA
1) IEeMOHCTPAIMOHHBIN OIIBIT;
2) naboparopHas pabora;
3) mpakTuueckas padoTa.

12. ¥YcraHoBHTE COOTBETCTBHE MEKAY AUVIOTPOIIHBIM BHIAOHU3MECHCHUEM

KHCJI0poaa " CBOﬁCTBaMH, KOTOPbIMHM 3Ta MO)II/I(l)I/IKaIII/IH 06.11a)1aeT:

MOIUDUKALIHA
1) 02;
2) 03;

CBOHCTBO

A) GeClIBETHBIN;

b) 6e3 3anaxa;

B) naxyuwii;

') 6nenno-buoneTOBLIN;
J1) Gosiee OGakTepUIIUICH.

13. Okcua kajabuus pacTBOpeH B Kucjore. Jlokaxure, 4To MoJsipHAsl Macca

IKBHBAJICHTA OKCHAA MeETa/llla paBHa CYMME MOJSIPHBIX MacCC 3KBHUBAJCHTOB
METaJlJ1a U KHCJIopoaa.

14. YcTraHoBUTE COOTBETCTBHE MEKIY HA3BAHMAMM U (pOPMYJIaMH cOeIMHEHHUIl

Hurporena
HA3BAHUE BEII[ECTBA D@OPMYJIA BEIIJECTBA
1. Hurporen (IV) okcun; A) NHa.
2. AmMMmuak; b) NH4NOs.
3.  AMMOHUI HUTpAT; B) HNO:s.
4. HwutpatHas KUCJIOTA. ') NO,,

IIpumepHas TemaTuka pedeparon
Metoasl  WCCleOBaHUST ONTHUYECKM aKTUBHBIX  BemiecTB. KomebaTenpHas
ONTHUYECKAsi aKTUBHOCT.
AHOMaJbHOE pacCcestHUE PEHTTCHOBCKUX JIydell — METOJ] OnpeieNieHusT a0COMFOTHOM
KoH(purypamum.
AHOMaJIbHOE paccesiHhe PEHTTeHOBCKUX Jyueil. HopmanibHOe paccesiHue. 3akoH
Opunens. PaccesHue peHTIeHOBCKUX JTy4deid B 00JIaCTH MOTJIONICHHS aTOMA.
Metonpl H3y4yeHUs MNOJAPU3YEMOCTH W MATHUTHOM ONTUYECKOM AKTUBHOCTH.
PaneeBckoe paccesnue cBera. Oddexr Keppa. IlpakTudeckoe mnpuMeHeHUe
paneeBckoro paccesiHue u 3gdekxra Keppa.
MarHuTHbld  KpPYroBOM JUXPOWU3M UM JUCHEPCHS MarHUTHOTO ONTHUYECKOTO
BpALLCHHUS.



6. Kanumisapusii aneKkTpodopes. PU3HKO-XUMUYECKUE OCHOBBI METOJa.
IIpakTrueckoe NpUMEHEHHE.

7. JudnpkomeTpus. MeToabl OmNpeneneHusl 3JIEKTPUUECKUX JUIOJIBHBIX MOMEHTOB
MoJieKysl. OCHOBHBIE SKCIIEpUMEHTAlIbHblE METOAMKHM (mepBblii Mmeton /JleOas,
BTOpoil Meton JlebGasi, METO MOJIEKYJSIPHBIX IyY4KOB, METOJ 3JEKTPUYECKOIO
pe3oHaHca).

8. Macc-cnexkrpometpust. Teoperudyeckne OcHOBbI MeToaa. MoHu3anus aToMoB
1 MOJIEKYJ. MeTOIbI MOHU3ALUN.

Q. Macc-cnexktpoMetpusi. TeXHHMKAa M METOJHMKA JKCIEPUMEHTA. MarHUTHBIN
Macc-cnekrpomeTp. JInHamuueckuii Mmacc-cnekrpomerp. CHEeKTpoMeTpbl HOH-
LUKJIOTPOHHOTO PE30HAHCA.

[IpomexkyTouHas arTecTanusi OOydaroIIMXCA OCYLIECTBISIETCS B (opMe 3aueTra C
OLICHKOM, DK3aME€Ha C HCIOJIb30BAHUEM CIIEAYIOLIUX OLECHOYHBIX MATEpPUAJIOB: nepeyeHb
80npoCos K 3auemy c oyenxou (1 cemecmp), nepeuensv 6onpocos k skzameny (2 cemecmp).

Bomnpocsl Kk 3a4eTy ¢ OLEHKOMI
(1 cemecTp, ouHas popma 00yUeHUsI)

1 OcobenHocTH 1 001aCTH MPUMEHEHUS (PU3UKO-XUMUYECKUX METOJIOB aHAJIN3A.

2 CHnexTpoCKOomus: onpeeaeHre, o01me NoHsaTus, KiiaccuuKaiys METOI0B.

3 DeKTpOoHHBIE, KoJieOaTeNbHbIE U BpaIlATENIbHbBIE CIEKTPhl OMOMOJIEKYII.

4 Konopumertpus. L{Bet pactBopa. OnTHYECKHE CBOMCTBA OKPALICHHBIX PACTBOPOB.

Koaddumment nponyckanus. Ontuyeckas MmiaIoTHOCTb.

5 IlpuHuun paboThl CIEKTPAIbHBIX MPUOOPOB

6 OCHOBHOU 3aKOH CBETOIOIJIONICHUA. MOJISIpHBIN TOKA3aTENb MOTJIOICHUS.

7. Cunektp mnorjomeHusi BemecTtBa. [IpuHnun apgutuBHOCTH. M3mepeHue
MHOTOKOMITOHEHTHBIX PacTBOpax.

8. M3MepeHne B MaKCUMyMe€ CHEKTpPajJbHOM MOJOCHI MoOroneHus. M3Mmepenue
ONTHYECKOM MJIOTHOCTH Ha ONTUMAJILHOM JJIMHE BOJHBI. M300ecTuyeckas Tovka.

9 OnmnpeneneHue KOHUEHTpAMM BELIECTBA CIEKTPAJbHBIMU METOJAMH: METOJ
MOCTPOEHUsT KanmuOpoBouHOro rpaduka. Meron cTaHmapTHBIX J00aBOK. Meton
mubdepennmansaoii  doTomerpun. OmnpeneneHrne KOHIEHTPAIMM IO  MOJISIPHOMY
ITOKA3aTEI0 MOTJIOMICHHUS.

10 JlromMmuHEeCHIEHTHBIN aHaM3. BUabl TJIOMUHECIICHIIMM U UX KJIacCU(UKAIIHS.

11 ®nyopecuieHTHBINA aHanu3. XapakTepucTuku GuyopecueHuu. [lpuniunuansaas
cxema pabotsl piryopumeTpa

12 OcHOBHbIE 3aKOHBI MOJEKYJIsIpHOU QuyopecueHru. OOIaCTH MPUMEHEHUs
(hyopecueHIun.

13 buontomuHeceHIus. Ob6nactu MIPAKTUYECKOTO IIPUMEHCHUS
OMOTIOMUHUCIICHITUT

14 WndpakpacHas crnekTpockonus. TeopeTudeckre OCHOBBI HWH(]pakpacHOH
CIIEKTPOCKOIIU Y.



15 OcobGenHoctu MHPPAKPACHON CIEKTPOCKONUUA OPTaHMYECKUX M TMPHUPOJHBIX
COeIMHEHUN

16 ®ypobe-cnekrpockonus. [Tpunnumn padotsr dypbe-crieKTpoMeTpa.

17 Crnekrtpockonus sSIEepHOTO MArHATHOTO pe30HaHca. TeopeThdeckue H
TEXHUYECKHE OCHOBBI METO/A.

18 IloTeHmoMeTpus, OOITME TPUHITUATIBI METOIA.

19 DnexkTpoaHble NOTEHIMANIBI. DIEKTPOIbI, HCIIOIb3YEMBIE B IOTCHIIHOMETPHH.

20 Ilpsamas noreHnnomeTpus. lloTeHIMOMETpUYECKOE TUTPOBAHUE.

21 CTexnsiHHbIE HOH-UYBCTBUTEIBHBIE AIEKTPOIbI

22 B03MOKHBIE ICTOYHUKH MOTPEIIHOCTH IIpU u3mepenun pH

23 Xpomatorpadus. XapakTepucTuka XpoMaTorpaduyeckoi KOJOHKH COPOSHTOB.

24 Knaccudukanus xpoMatorpapuueckux METO0B.

25 OcHoBHBbIE NIOHATHS XpoMaTorpaduu. Y nepxkuBanue. Paznenenue. Pazpemienue.

26 IlpuHuumel xpomMaTorpauuecKkoro pasjeiaeHusl BellecTB. Teopus Tapenok u
TEOpHUsI CKOPOCTEM.

27 NonooOMeHHas xpomarorpadusi. OCHOBbI METO/IA.

28 I'enb-punbrpanus. OCHOBBI METO/IA.

29 Adpdunnas xpomarorpadus. OCHOBBI METO/IA.

30 BOXX. OcnoBsl Metoga. CopoenTs! st BOXKX

31 I'azoBas xpomarorpadus. Buasl razoBoii xpomarorpaduu.

32 Teopus U MPUHIMUIIBI CBEPXKPUTUUECKOHN (IHOMIHON XpoMaTorpadum.

33. MeMOpaHHbIE METOBI pa3/IeTICHHsI BEIIECTB

Bomnpocs! k 3k3aMeny
(2 cemecTp, ouHas popma 00yUeHUsI)

1. Henu u 3agaun crexuoMeTpur. YyBCTBUTEIIBHOCTh XUMUYCCKUX PEAKITHH.

2. Knaccudukanum MeTog0B XUMUYECKOTO aHaN3a.

3. Knaccudukanys XuMU4eCKUX peaKIui.

4. Tlpo6oot6op. Orenka BenuuyuHbl MpoObI. ['eHepanbHas, labopaTtopHas W
aHanuthdeckass mpoObl. [lpaBuia orOopa TBEpHBIX, KUIKUX U Ta3000pa3HBIX MPoO.
[ToTepu u 3arps3HEHUS ITPU MPOOOOTOOPE

5. [loaroroBka mpoOsI k aHanu3y. BeicymmBanue nmpoOsl. Paznokenue mpoOsl.

6. Knaccudukamus kauecTBeHHOro aHainuza. J[poOHbII U cHCTEMaTHYeCKUN aHaIIN3.
TpebGoBaHUs K TPYIIIOBEIM PEarcHTaM.

7. CymHocTh MeToaa TpaBuMeTpuu. OOmMIT X04 TpaBUMETPUYECKOTO aHaJM3a.
['paBuMeTpryeckre (akTOphl BEHIECTB. BhICylMBaHWe, MPOKAJIWBAHWE W B3BCIIMBAHHC
MIPOJTYKTa PEAKIIUH.

8. Ocaxaenue, co3peBaHve ocajka. VICTOUHMKH TOTPEIIHOCTEH U METOAbI UX
yctpanenus. Ocaxpaaemass U BecoBasi (opma U TpeOOBaHUS, MPEABSBISIEMbIE K HHUM.
[IpeumyiecTBa OpraHMYECKUX OCaAUTEINCH TIepel HEOPTaHUUECKUMH.

9. CymHOCTh TUTPUMETPUUYECKOTO aHAIN3a, CITIOCOOBI TUTPOBAHUS, KiIacCU(PUKAIIUS
METO/JIOB THUTPUMETpPUYECKOTO aHanu3a. CraHaapTHble pacTBopbl. llepBuunble U
BTOpHUYHBIE cTaHAapThl. Pukcananbl. KpuBbie TUTpOBaHUS.
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10. Xpomartorpadudeckue METO/IbI aHaau3a. Knaccuduxarus
XxpoMarorpaduueckux MEeTOJ0B aHaU3a.

11. Ta3oBas xpomarorpadusi. YCTpOHCTBO M MPUHUHUI PabOThl Ta30BOTO
xpomartorpada.

12. XpomaTtorpaduyeckue KOJIOHKHU: HacagouHble, Kanuuisipabie. Komonku B KX
u B ['AX.

13. JleTekTophl B Ta30BOM XpoMaTorpaduu.

14. BeicokoaddekTuBHas KUIKOCTHas Xxpomatorpadus. JlerektupoBaHue B
KHUIKOCTHOU XpoMaTorpadum.

15. KauecTBEeHHBIN 1 KOJIMYECTBEHHBIN aHAIN3 B XpoMaTorpaduu.

16. Baxkneiiiue y37bl CIIEKTPAIbHBIX IPHOOPOB.

17. AToMHO-abcopOLMoHHas criekTpockonusi. OcHOBHBIE y3iibl Tpubopa st AAC.

18. ATOMHO-3MHCCHOHHAs CTIEKTpocKomusi. Cxema TuraMeHHOTro poTomMeTpa.

19. Meroasl OecrmamenHo aromm3anuu B ADC. ATomuzaius ¢ HHIYKTHUBHO
CBSI3aHHOU 1a3Moil. CxeMa aproHoBoOil ropenku. JIoCTOMHCTBA U HEIOCTAaTKU METOOB.

20. DneKkTpoHHAas CIEKTPOCKOMHUs TMorjonieHus. KadecTBEHHbIM aHanu3 B
ANEKTPOHHOM criekTpockonuu nornouieHus. [lpumenenne Y @-cieKTpOCKONNH.

21. KonuyecTBEHHBIM aHaiu3 B DJIIEKTPOHHOW CIEKTPOCKONUU TMOTJIOMICHUS.
dotosnexTpokosopomeTpusi. Cxema 0JTHOIYyYeBOTO (HOTOIIEKTPOKOIOPUMETPA.

22. Pedpakromerpusi. M3mepenue mokazarenss  IPENIOMJICHUS  pacTBOpa.
[Ipumenenue pepakTOMETPUN B XUMUUYECKOM aHAIU3E.

23. Ilorernmometpust. Knaccuduxarus 3meKTpoI0B.

24. Ypasuenne Hukonbckoro. [lpumeHeHne MeToga CMEMIAaHHBIX PAcTBOPOB U
METO/JIa OT/ACJIbHBIX PACTBOPOB B MOTEHIIMOMETPUH.

25. Honomerpusi. Meton kanuOpoBo4yHOro rpaduka, wmeToa  J00aBOK.
[ToTeHOMETpHUUECKOE TUTPOBAHUE.

26. IIpumeHeHnE MOTEHIUOMETPUH.

27. Kouagykromerpus. KoHaykromerpuueckoe TuUTpoBaHue. IIpuMeHeHue
KOHIYKTOMETPHH.

28. CpaBHuUTENbHAasT  OLIEHKAa METOJOB  KOJWUYECTBEHHOTO  OMpPEIEIICHHUS:
MareMatuuyeckas 00paboTka pe3ynbTaTOB U3MEPEHUH.

29. CucreMaTthueckue TOTPEIIHOCTU. BbIsBIEHUE, OLIEHKAa U YCTPAaHEHUE
CUCTEMATUYECKUX MOTPEIIHOCTEN.

30. CuyuaiiHble mnorpemHocTd. ['eHepanbHass U BBIOOPOYHAST COBOKYITHOCTH.
MeTo/1b1 BBISIBIICHUS IPOMAXOB.

31. Kanumsipublit anektpodope3. PU3NKO-XUMUYECKUE OCHOBBI METOIA.

32. [IpuMeHeHne Macc-CIEKTPOMETPUU. XPOMATO-MaCC-CIIEKTPOMETPHUSI.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJINUMOW JIUISI OCBOEHMS
T CHUTLIAHBI

4.1. OcHoBHas JUTEpPaTypa
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1. Ananutuyeckas XuMus. XUMUYECKUN aHanmu3 : yueOHuK ans By3oB / U. T
3enkeBuy, C. C. Epmakos, JI. A. Kapuosa [u ap.]. — 2-e u3n., crep. — Cankr-IletepOypr
: Jlanp, 2022. — 444 ¢. — ISBN 978-5-8114-9169-8. — Texkcr : anekTpoHHbIH // JIaHb :
9JIEKTpOHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/187755 —
Pexxum noctyna: Jj1st aBTOpU3. MOJIb30BaTENEH.

2. Huxonbckuii, A. b. Xumus : y4eOHUK U TIpaKTUKyM JUisi By30B / A. b.
Hukonbsckuii, A. B. CyBopoB. — 2-¢ uzn., nepepad. u non. — Mocksa : M3gaTenbeTBo
FOpaiit, 2023. — 507 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-03930-6. —
Texcr : snextponnbii // OOpazoBarenbHas tiatpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/511226

4.2. JlonoJIHUTEJIbHAA JIUTEPATYypPa
1. PriGanbuenko, M. B. DneMeHTapHbIe XUMHUUECKUE ONIEPALIUU MTPU MOCTAHOBKE
XUMHUYECKOT0 IKCIIEpUMEHTA : yueOHoe nocodue : [16+] / U. B. Pribanbuenko,
E. M. basn, E. C. Mengenesa ; FOxHblii penepanbHbiii yHuBepcuTeT. — PocToB-Ha-/{oHY ;
Taranpor : FOxubii henepanbubiii yausepcutet, 2019. — 110 c. : ui., Tabm., cxeM. —
Pexxum poctymna: no noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=598603 — bubauorp. B kH. — ISBN
978-5-9275-3322-0. — TekcT : 2MeKTPOHHBIH.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUSA IUCHUIIJIMHBI

Ne CcbLika Ha HaunmenoBanue pa3padoTku

— . N HoctynHocTh
uH(opMaNNOHHBII pecypc B JJIEKTPOHHOM dopme

1. http://www.anchem.ru/ Poccuiickuii XUuMUKO- CB0OOHBIN JOCTYI
AHAJIMTUYECKHUI OpTall

http://edu.ru/ Poccuiickoe oopa3zoBanue:
2. ®enepanbHbIi MOPTAJL. CBoOOHBIH JOCTYI
Bkurouaer

CCBUIKM Ha IMOPTaJibl U CaNThI
00pa3zoBaTeNbHBIX
YUPEKICHUN;
rOCyJapCTBEHHBIC
o0Opa3oBaTeNbHbIE CTAaHAAPTHI;
HOpPMAaTUBHBIE JIOKYMEHTHI,
KaTajaor JKCKypCHH 51
00yYaroux Mporpamm.

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIINOHHBIE CIIPABOYHBIE CUCTEMBI

DNeKTPOHHO-ONOIMOTeYHAs Perucrparus uepes nmoboit
I cucrema (ObC UBEPCUTETCKUI
1. | http://www.biblioclub.ru (9BC) YHHBEP
YHuBepcuterckas 6ubnmoreka KOMIIBIOTEP.
OHJIAWH B nanpHeiimem
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https://e.lanbook.com/book/187755
https://biblioclub.ru/index.php?page=book&id=598603
http://www.anchem.ru/
http://edu.ru/
http://www.biblioclub.ru/

MIPEAOCTABISAETCA
HEOrPaHUYECHHBIN
WHJUBUIyaJIbHBIA JOCTYII
W3 J10001 TOUYKH, B
KOTOPOW UMEETCS TOCTYII
K cetu MIHTEpHET

www.garant.ru

HNudopManinoHHO-TIpaBOBOM MOPTAI

CBOOOAHBIN TOCTYIT

3. | www.elibrary.ru

Poccutickuit mHGOpMAITMOHHBIN
MopTan B 00JIACTH HAYKH, TEXHOJIOTUH,
MEIHIMHBI 1 00pa3oBaHus

CB0OOAHBIIi AOCTYI

4, www.consultant.ru

Poccuiickas komnbroTepHas
CIPaBOYHO-IIPABOBAsi CUCTEMA

CBOOOAHBIN TOCTYIT

5. https://data.gov.ru/

[TopTan OTKPBITHIX TaHHBIX
Poccuiickoit deneparuu

CBOOOIHBII JOCTYTI

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSAEMOE

ITPOTPAMMHOE OBECIIEYEHHME

[Tpu peanuzanuu y94eOHON JUCITUTUIMHBI TPUMEHSICTCS CICAYIOIIee JTUIICH3NOHHOE U
CBOOOTHO pacCIpOCTpaHIEMOE TPOrPaMMHOE 00CCTICUCHHE:

- Microsoft Windows;

- Microsoft Office;
- LibreOffice u np.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEACTBA OBYYEHMUSI,
HEOBXO/UMBIE JIJ151 OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O

Y4yeOHbIE 3aHATHUSA

MPOLIECCA MO JUCHUTUIMHE

NPOBOAATCA B ayAUTOpHSX,

YKOMIIJICKTOBAHHBIX

CHEIUaIN3UPOBAaHHON MeOeNnbl0, B TOM YHCJE CTAIlMOHAPHBIMHA WU TIEPEHOCHBIMHU
TEXHUYECKUMHU CPEACTBAMU O0YUECHHUS (MIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKON C BOBMOXXHOCTBIO MOJKIIOUEHUS K ceTH « M HTepHeT» u obecrieueHueM J10CTyIa
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CpE/ly YHUBEPCUTETA.
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