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1 Henu u 321244 U3yYeHUs1 AUCHHUILINHBI (MOIYJIsl).
1.1 Ilean ocBOeHUSI TUCHUILIMHBI
DopMHUPOBAHUE U PA3BUTHE Y CTYJIEHTOB KOMIIETCHIINH, MMO3BOJISIOIIUX UM B
JalbHENIIIeM OCYIIECTBIISITh MPO(PECCUOHANBHYIO AEATEIbHOCTh, IOCPEACTBOM OCBOCHUS
TEOPETUYECKHUX U IKCTICPUMEHTAILHBIX OCHOB HAaM0O0JIee PacpOCTPAaHCHHBIX METOJIOB
aTOMHOM M MOJIEKYJISIPHON CIIEKTPOCKOIHIH.

1.2 3agaun AUCHUILINHBI.
B cootBerctBun ¢ TpeboBanusimu PI'OC BO mno ¢dopMupoBaHHIO KOMIETEHIHH,
KOTOPBIMM JOJDKHBI 00J1aaTh CTYJEHTHI, 3aJa4aMHd OCBOCHMSI JUCLUIUIMHBI SBJISIFOTCS:

- U3y4eHHUE OCHOB aTOMHO-a0COpPOLIMOHHOM CIIEKTPOCKOIINHU H

CHEKTPO(HOTOMETPHUUECKOTO aHAIN3a;
- MPUOOPETEHNE HABBIKOB XUMUYECKOTO IKCIIEPUMEHTA, HABBIKOB pa0OOTHI HA
COBPEMEHHOM y4eOHO-HAyYHOU aIrapaType U Ha CEPUITHOM ammaparype,
MIPUMEHSIEMON B aHAIMTUIECKUX U (PU3HKO-XMMHYECKHUX MCCIICIOBAHUSIX;
- U3y4YeHHe 0COOEHHOCTEN aHaIU3a Pa3IUYHbIX 0OBEKTOB.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Jucnunnuza «MoJteKyiisspHas CHEKTPOCKOIUS» OTHOCUTCS K BapHaTUBHOW yacTu biioka
1 "Mucuumnuasl (Moxaynu)" yuyebHoro miana. MHQoOpManMOHHO W JIOTMYECKH CBsA3aHa CO
CIIEYIOIUMHU JUCHUILIMHAMMU:

-AHanuTH4ecKas XUMHUs;

- @u3nyecKrue METO/Ibl aHAIN3a (OCHOBBI CIIEKTPOCKOMMYECKUX METO0B aHAIN3a);

- Heoprannuyeckass xumusi (CBOIICTBa HEOPraHUYECKUX BEHIECTB M XUMHUYECKHUX

AJIEMEHTOB);

- ®u3uka (ONTHUKA, aTOMHAsL CHEKTPOCKOIH);
- MaremaTuka (METOAbI MAaTEMATUYECKOM CTaTUCTUKN).

OcBoenune HaHHOﬁ JAUCHUITIINHBI HGO6XOIH/IMO KakK nmpeaAmeCTBYOMEC 1A JUCHUIIIINH
BapUaTUBHOU 4acTH «PaguoCeKTpOCKONNYECKUE METOBI B aHAIIN3e», «COBpEMEHHBIE
METO/Ibl KOHTPOJISI 0OBEKTOB OKPYKAIOLIEH cpebl», «MeToabl 5KOAaHATUTHUYECKOT0 KOHTPOJIS
CYNEPIKOTOKCUKAHTOBY, « MOHUTOPUHT Cpeibl OOUTAHUS» U psAfa JPYTUX AUCLUUILINH 110
BbIOOPY BapUaTHBHOM YacTH y4eOHOTO MJIaHa OArOTOBKU OaKalaBpoB IO HAIPaBIECHUIO

04.03.01 Xumus.

1.4 IlepedyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/JbTaTaMHi 0CBOCHHS 00pa30BaTe/IbHOI IPOrpaMMBbl.

W3ydeHue naHHOW y4eOHOI AMCHMIIIMHBI HAMpaBlieHO Ha (OPMUPOBAHHE Yy OOYYAIOIIUXCS
obmenpodeccruonanbHBIX 1 podeccnonanbabix komnerennuii OIMK-1; OIIK-2; ITK-2; T1K-4

No HNunexc Conepxanue B pesynbTare n3ydeHus yueOHON TUCIUTUINHBI
I 1; KOMIIeTe | KOMIIeTeHLMH (Wi e o0yyaronuecs J0JKHbI
o HIUU 4acTH) 3HATh yMeTh BJIAJIeTh
1. OIIK-1 | CnocobHOCTHIO MIPUHIINATIBI 1 PaccumnteiBath [Ipuemamu
WCTIOJIB30BaTh TEOpeTHYECKHE KOHIICHTPAIINIO nepexo/ia ot
MOJyYeHHBIE  3HAHUS | OCHOBBI aHaJMTa Mo BEJINYMHBI
TEOPETUYECKUX OCHOB | ONTHYECKHX pe3yabTatam AHAJTMTHYECKOT O
(dyHIaMeHTaTbHBIX METO/IOB aHajM3a | M3MEPCHUs CUTHaJIA K
pa3zenoB XUMHH MpU AHAJIMTUYECKOTO KOHILICHTPAIUH
peleHnn cUrHaaa aHAJTM3UPYEMOTO
MpoeCCHOHATBHBIX KOMITOHEHTA

3aJa4




JaHHBIX.

Ne Wnnexc Conepxanue B pesynbrare u3ydeHus: yueOHON TUCIUTUIAHBL
oy, | KOMIETE | KOMIETEHIHHU (v e€ o0yyaronyecs JOJIKHbI
o 13000501 Y4acTH) 3HATh yMeTh BJIA/IeTh
2. OIIK-2 Bnanenunem MIPUHLIUIIB BBIMIOJIHATH Metononoruei
HAaBBIKAMU ONITUYECKUX HECIIOKHBIE NpUMEHECHHUS
IIPOBEICHHUS METOZ0B aHaJIM3bl U OCHOBHBIX
XAMAIECKOTO UCCIIeIOBaHUS HHTEPHPETHPOBAT | IPUEMOB
KCTIEPHMEHTA, COCTaBa BEUIECTB | b MOJTYYCHHBIC OTIpeIeIICHUS
OCHOBHBIMIL pe3yIbTATHI KOHIIEHTPALUH
aHaJIN30B. aHaIuTa
CUHTETUYECKUMU U
AHAUTUTHYECKUMHU
METOAaMU
MOJIyYEHUS U
HCCIIEI0BAHUS
XAMUYECKHUX
BEIIIECTB U PEaKIUi
3 IK-2 Brnagennem 6a3oBbiMu | HasHaueHue u ConocTaBusiTh OTIBITOM PabOTHI
HaBBIKAMHU NPUHLMI PabOTHl | BO3MOXKHOCTH U Ha CEpUIHOM
HCIIOJIb30BaHUS puOOopOB, o0iactTu ammaparype,
COBpPEMEHHON NPUMEHSIOIUXCA | TPUMEHEHHS IIpUMEHSIEMOI1 B
anmaparypsl npu | B pubopoB AHATTMTHYECKUX
MPOBENCHNH HAYYHBIX | CIIEKTPO(POTOMET | pa3HOTO THIA UCCIIETOBAHUSAX
HCCIIEA0BAHUM puu
4 [1K-4 CriocoOHOCTBIO (hOopMyITHPOBKH COTIOCTABIISITh METOIOJIOTHEH
MNPUMCHATHL OCHOBHBIC | XUMHUYCCKUX TCOPETUUCCKUC ITPOBEPKU
€CTECTBCHHOHAYYHBIE | 3aKOHOB U HX cBelieHUsT 00 pE3yABTATOB
3aKOHBI U | IpUMEHEHHE AN | 0OBeKTax U XHUMHUYECKOTO
3aKOHOMEPHOCTH 000CHOBaHHUS METO/Iax aHaIM3a | aHaju3a C
pa3BUTUA XUMHYECKOUN OTACJIBbHBIX C COACPIKaAaHUEM IIPUBJICUCHUEM
HayKd TIpH aHaJlu3e | METOIOB pelaeMbIx 3afad; | CIPaBOYHBIX
MOJTyYEHHBIX aHau3a,; MOJIb30BATHCS JaHHBIX.
pe3yIbTaTOB OCHOBHBIE 0a3bl CTIPaBOYHOMN
JaHHBIX B JUTEPATypOr U
obnactu XuMuK 1 | 0a3aMu TaHHBIX B
XUMHNYECKOTI'O O6J'IaCTI/I XHUMUU,
aHanm3a. 00CyX/1aTh
pE3yIBTATH
aHaJM3a ¢
IIPUBJICUCHUEM
CHPaBOYHBIX




2. CTpyKTYpa M coiep:KaHue M CIHIIJIMHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI IO BUaM PadoT.

OO0mass Tpymo€MKOCTh IUCHUIUIMHBI cocTaBiser 4 3au.en. (144 wacoB), wux
pacrpeziesieHue 1Mo BujaM padboT MpeCTaBICHO B TAOIHIIE

Bun yuebHo# paboThl Bcero Cemectpbl
4acoB (dacel)
5 6 |- -
KonrakTHasi paboTa, B TOM YHCIe: 126,4 | 56,2 | 70,2

AyauTOpHBIE 3aHATHS (BCEro)

B Tom uucine:

3aHsTHS JTEKIIMOHHOTO THIIA 36 18 18
3aHATUSI CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKHE - -
3aHATHUSA) ]
JlaboparopHbIe 3aHATH 70 36 | 34
HWnas koHTaKkTHasA padora:
KoHnTtpoib camocTositenbHOM padoTel (KCP) 20 2 18
(6 mom uucne xkypcosas paboma)
[Tpomexyrounas arrectanus (MKP) 0,4 0,2 | 0,2
KypcoBas pabora
CamocrosiTeJibHass padoTa, B TOM YUCJIE: 176 |158 | 1,8
Ilpopabomka yuebHoeo (meopemuueckozo) mamepuaia 2 2
Kypcosas paboma (noocomosxa, Hanucanue) 12 11 1
Buvinonnenue unousuodyanvHulx 3a0anuii (n0020mosKa
coobwenutll, npeseHmayuii)
Pechepam
Iloozomoeka k mexywemy KOHMpo.io 3,6 28 | 0,8
KouTtpoJb:
IToaroToBKa K 3K3aMeHy - - -
OO61mast TpyA0eMKOCTh Yac. 144 72 | 72
qac B ToM uncne koHTakTHast 126,4 | 56,2 | 70,2
pabota
3a4. eI. 4 2 2

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenune BumoB yueOHOM pabOTHl M WX TPYJOEMKOCTH TO pazienaM (TeMam)
JUCLUIUINHBI.

Pasnenbl AUCHUTUIMHBL, H3y4daeMble B 5 cemectpe (ournas ¢popma)
[Tpumeuanue: JI — nexkuuu, [13 — npakTuueckue 3aHatus / cemuHapsl, JIP — maboparopHsie
3anstusa, CPC — camocrosaTensHas paboTa CTyAeHTa

N Kommuectso yacoB
pas- HaumeHoBaHue pa3zienoB (TeM) Aymiropias CamocrosTe/IbHA
nena Bcero pabota 2 pacoTa
JI 113 JIP
1 2 3 4 5 6 7
TeopeTrdeckue 0OCHOBBI
1 CHEKTPOPOTOMETPHH. 9 4 - 4 1
M3mepuTenbHas annaparypa




pas-
Jena

HanmMenoBanue pasaenos (Tem)

KomnaecTBo yacoB

Bcero

AynutopHas
pabora

113 JIP

CamocrosTebHA
s1 padoTta

Mertponorus
CHEKTPOPOTOMETPUIECKOTO METOAA
aHaJn3a

PaznnuHbIe TpUEMBI YITydIICHHS
METPOJIOTHUECKUX XaPAKTEPUCTUK
METOJUK CIIEKTPO(OTOMETPHH

10

OrmpezeneHne coctaBa M IPOYHOCTH
KOMIUICKCHBIX COCANHEHHI

13

OmnpeneneHne KOHCTAHT
KHCIIOTHOCTH (OCHOBHOCTH)
peareHToB

8,8

0,8

Opranndeckue peareHTH B
CIEKTPOHOTOMETPHHU. Y CTpaHEHHUE
MEMIAIOIIET0 BIHSHHS TOCTOPOHHUX
BCILECTB

Kypcogast pabota

11

11

Wroro nmo nucrunnune:

18

15,8

Paznenpl (TeMbl) AMCHUIUIMHBL, U3ydaeMbIe B 6 ceMecTpe (ouras ghopma)

pasz-

Jciia

HaumenoBanwue pasnenoB (Tem)

KomnuectBo yacos

Bcero

AynutopHas

pabota

113 JIP

CamocTosTebHast
pabota

OCHOBBI HK-
Bunsl u
KoJIeOaHuI.
CIIEKTPOB.
OcobeHnocT

TeopeTnueckue
CHEKTPOCKOITHH.
0COOEHHOCTH
Wnrepnperauust
[pubopsr.
IpoOOIOTOTOBKH.

18

OCHOBEI JIIOMUHECIIEHTHOTO METO1a
a”Haiu3a. JIroMuHecHeHIHs. 3aKOHbBI
moMuHecHeHInH. CTIeKTPHI
momuHeceHnu. O0opynoBaHue.

14

CpaBHuTeNbHAS
XapakTepUCTHKa
MOJIEKYJISIPHO

METOOB
CIIEKTPOCKOIIUY.
AHamuTHYECKHE XapaKTEPUCTUKH
METOJ0B MOJIEKYJISIPHOI
CHEKTpOocKoNuU. YyBCTBUTENBHOCTD,
BOCIIPOU3BOAUMOCTS,

CEJIEKTUBHOCTb.

IIpumenenue METOJ0B
MOJIEKYJISIPHOM ~ CIIEKTPOCKONUU B
XUMHUYeckoM aHamuse. [Ipumepst
MPUMEHEHUs METOJIOB Ul PELICHUs

OKOJIOTHYCCKHX 3aaa4.

16,8

0,8

Kypcogas pabota




pasz-

nena

KomnaecTBo yacoB

AynutopHas
HaunmeHoBaHue pa3zenos (TeM)
Bcero pabora

J 113 JIP

CamocrosgTeabHas
pabora

Hmoeo:

1,8

2.3 Conep:xaHue pa3jieioB JMCUUILIAHDBI:
2.3.1 3auaTuda JeKINOHHOT0 THIIA.
5 cemecTp

Tema

®opMa TeKy1ero
KOHTPOJIA

B3anMopeiicTBuE MONEKYJ € 3JIEKTPOMAarHUTHBIM HU3JIyYEHHUEM B BUAMMOU
nu YO- obOnactax crnektpa. CBs3b MEKIY DJICKTPOHHBIM CTPOCHUEM
OKpAallICHHbIX ~coeauHeHud U ux okpackol. Teopuu DasHca,
OCLWIIUPYIOLIETO  BIIEKTPOHA, TEOPUs CTPOCHHS OPTaHUYECKUX
coequHenuit. CrekTpsl norjonieHus. M3o0ectuueckas Touka.

3akon bByrepa-JlamOepra-bepa. OcCHOBHBIE TMpUEMBI  OMpEACICHUS
KOHLICHTPAIlMd PAaCTBOPOB IPU COOJIOJCHUM M HECOONIOJCHUH 3aKOHA
Byrepa-JlambepTta-bepa. [lpuanuner  mombopa  CBETOGHIBTPOB.
Uzmeputensabie npubOopsl. OCHOBHBIE Y3JBI CHEKTPOGOTOMETPUYECKOM
anmaparypsl

VYcnoBus u ¢axTopbl, CHOCOOCTBYIOIIME BBIIOJIHEHHIO 3akoHa byrepa-
JlamOepra-bepa. TpeOoBaHUsI K NMPOYHOCTH KOMIUIEKCHBIX COCIMHCHUM,
IIOCTOSIHCTBY ~ COCTaBa IMomjom@armoumx coenuHenuii, pH. Pacuger
HE00X0IMMOTO n30bITKA peareHTa, yCTpaHEHHE BITUSTHUS
CBETOIOTTIONICHMSI PEareHTa.

YcTHbIN onpoc

Mertposorus crnekTpopOoTOMETPHUECKOTO aHanu3a. TouyHocTb. [Ipenmen
oOHapyXeHus, JHWana3oH  onpeAesieMblx — KoHmeHTpanwid.  [lytu
MTOBBILIEHUS YYBCTBUTEIBHOCTH METO/1a. HuddepenunansHas
CHEeKTpo(OTOMETpUST W €€ OCHOBHBIE IIPHUEMBI: METOJl BBICOKOTO
MIOTJIOUIEHNS, METO HU3KOT'0 MOTJIOMICHHUS, METOJI ITPEJENbHON TOYHOCTH.

YeTHBI onpoc

[Ipumenenune HKCTPAKIIMOHHO-(POTOMETPHIECKOTO aHanmza Ui
MTOBBIIIICHHS CEJIEKTUBHOCTH u YyBCTBUTEIILHOCTH
cnekrpooToMeTpudeckoro merona. Mcmonb3oBaHHE KaTaIUTHYECKOTO
BapHaHTa KHHETHMYECKUX METOJIOB aHaiu3a B ¢oromeTpuu. [IpumeHeHue
(hOTOXMMHYECKUX  PEaKIHid JUTSL  TIOBBIIIEHUS YyBCTBUTEIHLHOCTH
(hoTOMETpHUYECKOTO MeTo/la aHaiW3a. AHaIH3 MHOTOKOMITOHEHTHBIX
CHUCTEM.

YcTHbIl onpoc
3amwuTa JIP

Mertoabpl ompeneneHus cocTaBa KOMIUIEKCHBIX COEJUHEHUH. MeTosl
W30MOJIIPHBIX CEpUi, MOJISIPHBIX OTHOLIEHUH, AcCMyca, OTHOILEHHS
HakJI0HOB (I"'apBes-MenHuHra) u np.

PacueTHOE 3a1aHmne
3amura JIP
YCTHBIH opoc

Metoibl onpeesieHus] KOHCTAHT KUCIOTHOW JMCCOLIMAIlMU: PACUETHBIE U
rpadguyeckue. MerToabl  ompeAeNieHHS ~ KOHCTAaHT  YCTOWYHBOCTH
KOMIUIEKCHBIX coeanHeHuit: baOko, rpaduueckue wmerombl Dpanka-
Ocsanppa, [lIBaprien6axa u ap.

PacueTHoe 3amanue
YcTHbIM onpoc
Samura JIP

Tunbl  OKpalleHHBIX COCJIWHEHWH, NPUMEHSIEMBIX B (OTOMETPHHU.
Kommiekcsl ¢ HEOpraHM4eCKMMHM W OpraHMYECKUMHM  JINTaHJaMHU.
I'eTeponoanKOMILIEKCHI. OCHOBHBIE  OpPraHWYECKHE  PEareHTHl,
0co0eHHOCTH PaboThl ¢ HUMU. [IprMeHeHne OPraHMYeCKIX PeareHTOB JIIs
yCTpaHEHMsI MEIIAIONIEr0 BIHMAHUSA NOCTOPOHHUX BelecTB. [lepcrekTHBbI
pa3BUTHS CIEKTPOPOTOMETPHUUECKOr0 METO/Ia aHAJIM3A.

VYeTHBIi ompoc




2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
IIpakTHyeckue 3aHATHS — He TIPELyCMOTPEHbI

2.3.3 JlabopaTopHbIe 3aHSITHS.

5 cemecTp
Ne Tembl 1abopaTopHBIX PaboT ®dopma TekyIero
KOHTPOJIS
1 Ompenenenne dhocdopa 1Mo peakIuy 00pa3oBaHUI 3ammura JIP
reTepONOJINKOMILIEKCOB
2 OnpeneseHne CBUHIA METOIOM TBepA0(ha3HON CIIEKTPOCKOIUH I10 3amuta JIP
peaxkuyu ¢ GPOMIMPOraJIOIOBBIM KPACHBIM
Omnpenenenne Ko0aIbTa METOAOM CHEKTpocKonnu Audy3HOTro 3ammura JIP
OTpaXKEHHUs Ha NMEHONOINYpETaHe
1 DKCcIepUMEHTANBHOE OIPeAeTIeHNEe MOJISIPHBIX KOG GHUINEHTOB 3amuta JIP
HOIJIOIICHNSI U KOHLIEHTPALUH JIByX OKPALICHHBIX COCIUHEHUH B
pacTBOpe NMPH UX COBMECTHOM NPUCYTCTBUHU
2 [Mon6Gop onTHUMAaNbHBIX YCIOBHHI ISl U3yUSHHS COCTaBa M MpovHocTH | 3amuta JIP
KOMIJIEKCA [IUHKA C KCHJICHOJIOBBIM
3 OrnpezaeneHre cocTaBa KOMIUIEKCA LIMHKA C KCUJIEHOJIOBBIM 3amura JIP
OpPaH>KEBBIM METOIOM AcMyca
4 OrnpezaeneHre KOHCTaHThl YCTOMYMBOCTH KOMIUIEKCA [IMHKA C 3amura JIP
KCUJICHOJIOBBIM OpaHXeBBbIM MeToZIoM babko PacuetHoe 3ananue
5 Ormpezenenue cocTaBa U MPOYHOCTH KoMmIuiekca cBuHIa ¢ DJ[TA ¢ 3amura JIP
WCIIOJIb30BaHUEM Pa3IUYHBIX IPHEMOB
PacuerHoe 3ananue
6 Omnpenenenre KOHCTaHTHI KUCIOTHON AUCCOMALIMY IBYIIBETHOT'O 3amuta JIP
pearenTa rpa)u4ecKuM METOJOM H MO TOTJIOUICHUIO COJIEBOH (DOPMBI
PacuetHoe 3ananne
7 DKCTPaKIIMOHHO-(DOTOMETPHYECKOE OTIpeAeTICHIE KaaMUsl 10 3amura JIP
MIOTJIOMIEHHUIO ero coeqruHeHus B YD o0iacTu criekTpa
8 N3yyeHne ceneKTHBHOCTH METOJUKH (DOTOMETPHYECKOTO 3amuta JIP
OTIpeIeIICHUS
Ko 6cem nabopamopnvim pabomam umeromes memooudeckue yKa3anusl
2.3.4 3aHATHA JIEKIMOHHOTO THTIA.
6 cemecTp
No Tema dopma TEKyIIErO
KOHTPOJIS
1. |Teopernueckue ocHoBbsl MK-criekTpockonuu. Buabl n ocobeHHOCTH YcTHBII onpoc.
kosiebanuil. Mureprperanus cnekrpos. [Ipubopsl. Ocobennoctu KonTposnbHas pabora
poOOIOATOTOBKH.
2. |JIroMuHECLEeHIUS. 3aKOHBI JIIOMUHECHICHIIN. CIIEKTPhI YcTHBIN onpoc.
momuHeceHn. O0opyaoBaHHeE. CamocrosiTensHas paboTta
3. |CpaBHUTENBHAS XapaKTEPUCTHKA METOIOB MOJICKYJISIPHOM YcTHBIH ompoc.

CIEKTPOCKOTHH. AHATUTHYECKNE XapaKTEPUCTHKH METOIOB
MOJIEKYJIIPHOM CIIEKTpOCKONUU. UyBCTBUTEIBHOCTD,
BOCIIPOU3BOJAUMOCTD, CEJIEKTUBHOCTb.

Kontponbhas pabora




4. |IIlppuMeHeHNEe METOAOB MOJICKYJISIPHOW CIIEKTPOCKOIINH B VYcTHBIl onpoc.
XUMHUYECKOM aHaiuse. [Ipumepsl MpUMEHEHNsT METOJIOB JUIS CamocrosTensHas pabora
peLICHUs SKOIOTUIECKUX 3a7ad.

2.3.5 3aHATHS CeMHHAPCKOI0 THIA.
[IpakTHyeckue 3aHATUS — HE TIPEyCMOTPEHBI

2.3.6. JlabopaTopHble 3aHsITHSI B 6 cemecTpe

Ne Tema ®opmMma
TEKYILETO
KOHTPOJIA
1 SxcTpakmnoHHO-(hOTOMETPHIECKOE OIIpeaesieHne KaaMusl TI0 MorJomennto ero | 3ammura JIP

coeauHeHus B Y® o0nacTu criekTpa

2V3yueHne CeNeKTUBHOCTH METOIMKH crieKTpodoToMeTprdeckoro onpenenenus  |3ammuta JIP

aHaIuTa

3Omnpenenenre cocraBa HEM3BECTHOTO IMOJIMMEPHOTo Marepuana Ha K- 3amura JIP
cnekrpodoromerpe FTIR. Pabota ¢ bubnmmorexamu UK-criektpos

4 MK-CIeKTpOCKOTIMYECKOE OIPEICIICHUE CoIepKaHusl He()TEIPOTYKTOB B 3amura JIP

MPUPOIHBIX BOJAX.

Ko 6cem nabopamopnwvim pabomam umeromes memooudeckue yYKa3auusl

2.3.7 KypcoBble padoThl ITpeIyCMOTPEHBI YU€OHBIM IJIAHOM B 6 ceMecTpe
IIpumepHas TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

Omnpenenenne KapHO3UHA B MICOCOIEpsKaIel MPOTyKIIUU

BBI60p BCIICCTBA-CTAHAApTa JIsI OIIPCACICHUSA aMUHOKHUCIIOT B SIOJIOYHOM COKE

YcranoBieHnE BO3MOXKHOCTH OIIEHKH KOJIMYSCTBEHHOTO 3HAUCHHS ITOKa3aTelIs
AHTUOKCUAAHTHA dKTUBHOCTb YCPHOT'O Yas ((KpaCHOﬂapCKHﬁ))

VYcTaHoBiIeHHE BO3MOKHOCTH OLIEHKH KOJIMYECTBEHHOIO 3HaYeHUs okasarenis donnna—
YuoxkanbTeo (CyMMapHOE cojiepKaHue MOJU(PEHONbHBIX COeAMHEHH) YepHOro Jas
«KpacHomapckuii»

Be10op ycnoBuil onpeneneHns aHTHOKCHIAHTHON aKTUBHOCTH MUILEBBIX MPOAYKTOB (Ha
npUMepe 4Yasi) B MHAUKATOPHON CUCTEME C TEHEPHUPOBAHUEM PAJMKAJIOB

OreHka BO3MOXKHOCTH UCIIONIb30BaHusI 1okazarenss AOA mpu cocTaBICHUH JIEKaPCTBEHHBIX
cOopoB

Kocsennas OlIEHKA aHTHOKCUJIAHTHOM aKTUBHOCTH Yas 110 BEIMYHUHE Eh nactoes

N3yuenne BO3MOKHOCTH KOCBEHHOT'O OTIpeieNIieH s 00111ero 0eiaKka MeToA0M COpOIIMOHHON
CHEKTPOCKOIUU Ha JKEITAaTHHOBOM MaTpHIIE

Onpenenenue KoperHa B HEKOTOPBIX HATUTKaX U OMOXKHUIKOCTSIX YeIOBEKa METOIaMHU
XpPOMaTO-MacC-CIIEKTPOMETPUH

Pa3paboTka crioco6a moaroToBKU Mpod CTOYHBIX BOJI, 3arPSA3HEHHBIX He(DTEMPOIyKTaMuU, s
uener B-onpeaeneHus TsHKeIbIX METAJIIIOB

Hccnenoanne GpopMupoBaHUS aHATUTHYECKOTO CUTHAJIA TIPU COPOIIMOHHO-
PEHTTeHO(IIYOPECIIEHTHOM OIpEIeTICHUH 3JIEMEHTOB Ha (POHE CI0NKHON aHAIUTUYECKOM
MaTpPHUIIBI

HccnenoBanue copOIuu OpraHnyecKuX peareHTOB Ha OKCUE aTlOMUHUS

HccnenoBanue COp6I_[I/IOHH01"O KOHOCHTPUPOBAHUA HOHOB MCJIU Ha MMMOOMIIM30BAHHOM




OKCHJIC AJTFOMUHUA

Onenka 3¢ (heKTUBHOCTH MOAN(DHUKATOPOB-OKUCIUTENEH TPH aTOMHO-a0COPOIIMOHHOM
OIpEJICTICHUH JIEMEHTOB B P00ax ¢ BRICOKMM CO/ICPYKAHUEM OPTaHHMYECKON MaTpPHUIIbI

M3yueHnue MyJIbTUJIEMEHTHOIO cOCTaBa BUH rora Poccun

Onpenenenne pryty B Bogax metogom ADC-UCII ¢ renepanueit ruipuaon

OnpeneneHne CTUMYISTOPOB M KAHAOMMMETHKOB B OMOJIOTHUECKUX JKUIKOCTSIX YEIIOBEKA
METOJJaMHU XPOMATO-MACC-CIEKTPOMETPUHN

CopOIHOHHO-CIIEKTPOCKOITMYECKOE OIIPEICIIEHUE TSKEIBIX METAIJIOB B IPUPOIAHBIX U
CTOYHBIX BOJIaX C MCII0JIb30BaHUEM CHJIMKareaed ¢ MMMOOUIM30BaHHON I'yaHa3WIIbHON
rpynIon

CopOuronHbIe MaTepuasibl Ha OCHOBE 1,3-Ouc[(TeTapri)MeTHIIEHAMUHO [TyaHUIUHA TSI
PEHTTeHO(IIYOPECIIEHTHOT O ONIPEACTCHUS TSHKEIIBIX METAJUIOB B IPUPOIHBIX U TEXHOTEHHBIX
BOJIaX

N3yuenune ycnoBuii COpOIIMOHHOTO KOHIICHTPUPOBAHUS HOHOB aJTFOMUHUS JJIs ONIPE/ICIICHUS B
HUTHLEBOU BOE

OnTumu3zanus ycjaoBHi B CXeMe 3JIEKTPOTEPMUYECKOTO aTOMHO-a0COPOIIOHHOTO
ONPEAEIICHUS PTYTH B CYCIIEH3USIX JTOHHBIX OTJIOKEHHI

Onpez[eneHI/Ie THCTAMHWHA B IMUIICBBIX ITPOAYKTAX Q)HyopHMCTpI/I‘ICCKI/IM MCTOAOM

Bo3MoxxHOCTB OICHKH Ka4C€CTBa MCAa I10 ITOKa3aTCII0 aHTUOKCHAAHTHAsA aKTUBHOCTD

YcTaHOBIEHHE 3aBUCUMOCTHU MCKAY BCIMYNHAMU aHTHOKCHHaHTHOﬁ AKTHUBHOCTH IIMBA U
HCKOTOPBIMH ITOKA3aTCIAMU €TI0 Ka4CCTBA

BydepHas eMKOCTh MOJIOUHBIX MPOJYKTOB KaK IMOKa3aTe)Ib UX HATYPAIbHOCTH (Ha IpUMEpE
MOJIOKA U ChIPA)

Br100p pU3NKO-XMMHYECKUX MTOKA3aTeJIeH MOJIOKA JUISI YCTAHOBJICHHSICTO HATYPAITbHOCTH

CraTucTH4ecKUii aHAJIM3 JaHHBIX 3JIEMEHTHOI'0 COCTaBa 00pa3l0B BUHOIPaAa, OTOOPAHHBIX HA
TeppuTOopun TEeMPIOKCKOro paiioHa

CraTHCTUYECKUH aHaIN3 JaHHBIX 3JICMCHTHOI'O COCTaBa 06pa3u0B II04YB TeMpIOKCKOFO paﬁOHa,
HCIIOJIB3YCMBIX 101 BO3ACIIBIBAHNEC BUHOI'pAaa

HccnenoBaHue 3akOHOMEPHOCTEN B3auMOIeiCcTBUA KpacuTenei rpymisl 3,4,5-
TPUTHIPOKCUDITYOPOHOB C MOJIEKYIaMH OEJIKOB

HccnenoBaHue CBOWCTB XUMHUECKUX MOJTU(PUKATOPOB HA OCHOBE LIEPHS ISt
HIIEKTPOTEPMHUUECKOTO ATOMHO-a0COPOIIMOHHOTO OIPEICICHHUS 3JIEMEHTOB

BausiHue MUKPOBOJTHOBOTO M3ITy4eHHS HA SKCTPAKIMIO OMOJIOTHUECKH aKTUBHBIX BEILECTB U3
3B€p000sl MPOJBIPSBICHHOTIO

OnpeneneHne aHTOLIMAHOB B KPACHBIX CYXUX BHHAX

HccnenoBanue moBeieHUS MHIMBHYyIbHBIX aHTHOKCHAAHTOB B CUCTEME,
coaepkaieit kommiekc Fe(lll)-oprannueckuii peareHT

Coueranue peHTreHoq)nyopecueHTHoro ACTCKTUPOBAHUA 1 MUKPOSKCTPAKIUOHHOT'O
KOHILICHTPUPOBAHUA OJId OIIPEACTICHUS HU3KUX conepmaHHﬁ TSAXKEIJIBIX METAJIJIOB B IPUPOJHBIX
BOJax

DIIEKTPOTEPMHUIECKOE AaTOMHO-a0COPOITMOHHOE ONPEIeTICHNE HUKEIIS B IOHHBIX OTJIOKEHUSX C
MCIIOJIb30BaHNEM TEXHUKU (DOTOXMMHUECKON TeHepalnu

NCTI-MC onpenenenue cepedpa B OMOJIOrHYECKUX 00pa3iiax >KMBOTHOTO MPOUCXOXKICHUS

CODGHHOHHOC H3BJICUCHUC MTUIICBOI'0 KPACUTCIId HHAUT'OKApMHHA U3 BOAHBIX PaACTBOPOB
OKCHJIOM aJllIOMHHHA

HOJIy‘ICHI/IC a300KHCEH — MOTEHUMAIbHBIX POCTPLCTYIATOPOB IJIA 3CPHOBBIX KYJIBTYD

2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 o0eclmedYeHUs IJIA CAMOCTOSITEJIbHOM
PadoThI 00Yy4YAOIIMXCH MO IUCHUILIHHE (MOTYJII0)




HepequL yqe6H0'M€TOHI/I‘IeCKOFO obecrneueHus JUCHUINIWHBI I10 BBIITIOJIHCHUIO

Ne Bun CPC CaMOCTOSITEIBHON pabOThI

1 2 3

1 IIpopabotrka |1 Meronudeckne peKOMEHAANWN K OPTraHU3AIH ayJUTOPHOW ¥ BHEAyJUTOPHOW
y4aeOHOTO (camocTosITenbHOM) pabOTBI  CTYNEHTOB: MeToaWdeckwe ykaszaHust/ coct. T.IL

(teopermaeckoro) |Cropoxkenko, T.b. IToumnok, A.B. becmanos, H.B. Jlo3a. — Kpacrnomap: KybGanckwuii
Marepuaia roc.yH-T, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnmameB. MomekymspHas aOCOpOLIMOHHAS CIIEKTPOCKOIIHS.

VYuebHoe mocobue. Kpacuonap, KyoI'V, 2016.

3. T.b. Ilouunok, 3.A. TemepaameB. AHanutudeckas Xumus. CHEKTPOCKOIHUYECKUE

MeTO/Ibl aHanm3a. Yuebnoe nocodue. Kpacuomap, Kyol'y, 2013.

Bemmonnenne |1. MeToandeckue pPEKOMEHAAIMM K OpraHM3alldM ayIUTOPHON M BHeEayAWTOPHOMN
WHIIMBHUYaJIbHBIX |(CAMOCTOSTENLHOM) paboThl  CTYAEHTOB: MeToanWdeckue ykazanust/ coct. T.IL
3alaHui Cropoxenko, T.b. Ilounnok, A.B. Becnanos, H.B. Jlo3a. — KpacHomap: KyOanckuii
(moxroroBka  |roc.yH-T, 2018. 89 c.
coobmernnit, |2. T.b. Iloumnok, 3.A. TemepmameB. MonekymspHas aOCOpOLMOHHAS CIIEKTPOCKOIIHS.
npe3eHTanmi) | Yaebnoe nmocobme. Kpacunomap, Kyol'Y, 2016.
3. T.b. [TounHoK, 3.A. Temepnames. AHanmuTHaecKas XUMusL. CIIEKTPOCKOITHIECKUE
MeToJIbI aHanm3a. YuebHoe mocobue. Kpacuomap, Kyol'y, 2013.

IMogroroBka k |1. MeToandecknue pEKOMEHAAMHM K OpPraHM3alUHM ayIUTOPHON M BHEAyAWTOPHOMH
TEKyIIEMY (camocTOsITENBEHOM) pabOTBI  CTYAEGHTOB: Meroiwdeckue ykasaHust/ coct. T.IL
KOHTPOJIIO Cropoxenko, T.b. Ilounnok, A.B. becnamos, H.B. Jlo3a. — Kpacuomap: Kyb6anckuit

roc.yH-T, 2018. 89 c.

2. T.b. Ilouunok, 3.A. TemepnamieB. MonekynspHass aOCOpOIMOHHAS CIIEKTPOCKOITHSI.

VYuebHoe mocobue. Kpacuonap, KyoI'V, 2016.

3. T.b. Ilouunok, 3.A. Temepaamen. AHamuTudeckas Xumus. CHEKTPOCKOIHUYECKHUE

MeTO/Ibl aHanm3a. Yuebnoe nmocodue. Kpacuomap, Kyol'y, 2013.

Y4eOHO-MeTOINYECKUE MaTepUaibl JUIsl CAMOCTOSITEIbHOM paboThl OOy4aromuxcs U3
Yyyuciaa MHBAJIUAOB W JIMI C OrPAaHMYEHHBIMH BO3MOXKHOCTAMH  3710poBbs (OB3)
NPEJOCTABISIIOTCS B (hopMax, aJaTHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBSI U BOCTIPUSITHS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha s13b1ke bpaiins.

JUst 1 ¢ HapyIIEeHUsIMU CITyXa!

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B popMme ayaunodaiina.

JlaHHBIN TepeueHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTa
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B mporiecce ocBoeHUs MAaHHON Y4eOHON IUCHUIUIMHBI HCIONB3YIOTCS CIEIYIOIIHNE
o0pa3oBaTenbHbIE TEXHOJIOTHU: ayJIuTOpHas padoTa B BUAC TPATUITMOHHBIX (OPM: JICKIIHH,
CEMHUHApBI, MPAKTHUECKUE 3aHATUS U T.I.; CAMOCTOATEIbHas paboTa CTYIEHTOB, TPYIIIOBBIC
JUCKYCCHUM, 3aHATHA - KOH(l)epeHI_[I/II/I, )1e6aT51, pEriaMCeHTHUpPOBaHHAA JUCKYCCUA, ITIPOBOJUTCA
pa3bop mpakTU4eckux 3aaad. [IpemycMOTpeHBl  KOHTAKTHBIE Yachl, B PaMKaX KOTOPBIX
npenoaaBarejib, € O}IHOI71 CTOPOHBI, OKAa3bIBACT HMHAHWBUAYAJIbHBIC KOHCYJIbTAlUM II0 XOOY
BBITIOJIHEHUSI CaMOCTOSITENIbHBIX 3a/IaHUM, a C APYroll CTOPOHBI, OCYUIECTBISET KOHTPOJb U
OIICHUBACT PE3YJNbTAThl ATHUX WHAWBUAYATbHBIX 3amaHuid. Jlmsi Qukcanmmu TBOPYECKOTO



MPOJIBM>KEHHS UCTIONB3YETCSl CUCTEMa OLEHKHM 3HAHWM CTYJEHTOB IO PE3yNbTaTaM IMPOBEPKHU
KOHTPOJIbHBIX Pa0OT, NPUMEHSAETCS OOCYXJEHHE pEe3yJIbTaToB pabOThl CTYyIEHYECKUX
UCCIIEI0BATENbCKUX Ipynn. HekoTopsle pa3aenbl TEOPETUYECKOrO0 Kypca pacCMaTpUBaOTCA ¢
HCIIOJIb30BAaHUEM OIEpEKaloleil CaMOCTOSATEIbHOU pabOThl: CTYJAEHTHI MOTY4YaloT 3aJaHie Ha
M3Y4E€HHE HOBOI'O MaTepuaja J10 €ro U3JI0KEHMsI Ha JIEKIUH.

Bun 3anarus Hcnonb3yemble MHTEpaKTUBHBIE KomuuecTBo
Cemectp
(JI, ITP, JIP) o0pa3oBaTeNbHbIC TEXHOJIOTUU 4acoB
JIP becenpl, pazdop cutyanuii, pabota B MaJIbIX 50
rpymmnax, npe3enranus pedeparon
(pa3paboTok) B hhopmMaTe MHUHH-
KOH(EepeHINHN
HUmoeo: 50

st i1 ¢ orpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBS MIPEIYCMOTPEHA OpraHU3aLIMs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JJIEKTPOHHOM MTOYTHI.

4. OieHoYHbIe CpeACTBA JJIsl TeKYWIero KOHTPOJS yCINeBAeMOCTH W
NMPOMEKYTOYHOM aTTeCTAllUM.

4.1 ®doHx OLIEHOYHBIX CPEACTB ISl POBEAeHHs TEKYILEero KOHTPOJIS.

4.1.1. Bonnpochbl K KOHTPOJbLHBIM U CAMOCTOSITEJIbHBIM padoTam

Bonpochl kK KOHTPOJILHBIM padoTam (5 cemecTp)
1. Cssa3b MeXay 3JIEKTPOHHBIM CTPOCHHUEM OKPALIEHHBIX COSUHEHUN U UX OKPACKOM.

2. OCHOBHO 3aKOH CBETOINOIJIOUICHUS. VICTUHHBIE U KaXXyIIIUeCs: OTKJIOHEHHs OT HEro.
[TpuunHbl oTKIO0HEHUH. CI0OCOOBI CHUKEHUS IOTPELIHOCTH, CBSI3aHHOM ¢ TaKUMU
oTKJIOHEHUsAMH. CrieKTpbl noriomeHus. [lomymuprna crieKkTpajbHOMN JIMHUY.
N300ecTrueckas TouKa.

3. IlpuHuunuaneHas cxema npubopa Juis U3MEpEeHUs XapaKTePUCTHUK TOTJIOLEHUS CBETA.
HcTounukuy u3mydyeHusi, TpeOOBaHUs K HUM, UX XapakTepucTuku. [IpueMHuku
U3Iy4eHus. Y CcTpoiicTBo, mpuHIUN paboThl. CIocOObI MOHOXPOMATU3ALUH U3ITyYEHHUS.
Jucnepcus npusm 1 1udpakuoHHbIX pemeTok. O0miast XxapakTepucTuKa
doroznexTpokosopuMeTpoB. O0Ias XapaKTepUCTUKA CIIEKTPO(POTOMETPOB.

4. TpeboBanus k poromerpuueckoi peakui. OCHOBHBIE TUIIBI (DOTOMETPUUECKUX
peaKkuuu.

5. OcHOBHBIE ITPUEMBI CIIEKTPOYOTOMETPUH.

6. OmnpeneneHne KICTUHHOTO MOJISIPHOTO KO3 PHUIMEHTa OKPALIEHHOTO COeTNHEHUSI:
001K TTOAXO0/, €T0 OTPAHUYCHHUSI.

7. ®oroMeTpUyecKoe TUTPOBAHHE: IPUHLUI, IPEUMYIIECTBA U HEAOCTATKU. Bubl
KPUBBIX ()OTOMETPUUECKOTO TUTPOBAHMSI. TUTPOBAHUE «I10 HAKIOHY» U «I10
CTYIICHAM.

8. Huddepennnanpuas poromerpus. [IpuarHbI BEIUTPHIIIA B TOYHOCTH.

9. CHCKTpO(I)OTOMCTpI/I‘-ICCKI/II‘/’I aHaJIn3 CMCCHU KOMIIOHCHTOB. MCTOI[ d)npop;[Ta, yCJI0BUA
€T0 MPUMCHUMOCTH. HpOI/ISBO)IHaSI CIICKTPOCKOITHA: IPUHOUIT METOAA, IPEUMYIIICCTBA,
HCOOCTAaTKH. HpI/IMeHeHI/IC B aHAJIM3€ MHOT'OKOMIIOHCHTHBIX CUCTCM.

10. OcHOBHBIE ATAITBI UCCIICAOBAHUS HOBOW (DOTOMETPHYECKON PeaKIIHH.

11. Pacuet HeoOxoaumMoro u30bITka pearenta. [IpuHIMIIEI BEIOOpa peareHTa.



12.

13.

14.

15.

16.

17.

18.

19.

Bnusaue pH Ha BenmMunHy ONTHYECKOH IMIIOTHOCTH, BEIOOP ONTUMAILHOTO 3HAYECHUS
pH. UyBcTBUTENBHOCTH (POTOMETPUYECKUX METO/I0B U OCHOBHBIEC TPUEMBI MTOBBIIICHUS
4yBCTBUTEIBHOCTH.

[Tpumenenue GOTOXMMHUECKUX peakluii B (POTOMETPUUECKOM aHAU3E.

[TprMeHeHNe KaTaTUTHYECKOTO BapuaHTa KHHETUYECKUX METOJIOB aHAIN3a B
dboToMeTpHH.

Metonbl onpeaeneHus cocTaBa KOMIUIEKCHBIX COEAUHEHUI. MeTo n30MOISPHBIX
CepHil: IPUHIUI, YCIOBHUS IPUMEHUMOCTH. METO/ bl HACHIIIEHUS: MOJISIPHBIX
oTtHouieHui, ['apBesi-Mennunra, benra-Openua, Acmyca.

OnpezneneHre KOHCTaHThl YCTOHYMBOCTH €IMHCTBEHHOTO KOMITJIEKca: OOLIMIA OIX0,
ero orpaHuuyeHus. Meron rnepece4yeHus: KpUBbIX.

HccnenoBanue CTyneHYaTOro KOMILJIEKCOOOpa30BaHus B pacTBOpE, OOLINIT MOIXO.
TpeOoBanwMsI K cHCTEME TIPH CIIEKTPOPOTOMETPUIECKOM HCCIICAOBAHUU.

MeTtoap! onpeiesieHnss KOHCTAaHT KMCIOTHON IUCCOLMALIMN OKPAIIEHHBIX PEarcHTOB:
pacueTHbIH, rpadUUecKuil, 0 BETUUYNHE MOJIIPHOTO TTOTJIONICHHS COJICBON (POPMBI.

DKCTpakunoHHas GOTOMETPUS: MPUHIIUIT METO/Ia, IPEUMYIIIECTBA U HEAOCTATKH.
KonuyecTBeHHbIE XapaKTEPUCTUKH IKCTPAKIIUU. DKCTPAKIUS KOMILIEKCHBIX
COCTMHCHUH, BLIOOP ONTUMAIBLHON KOHIIEHTPAIIMU peareHTa U BeTudrHbl pH.
Baxwuelime opraHn4ecKue peareHThl B aHATUTHYECKON XUMHUH.

IIpuMepsbI pacyeTHBIX 32124

1. Onpenenure cocTaB KOMIUIEKCA KaJIMUsI C OPTaHUYECKUM JIMTaHJIOM, €r0 MOJISIPHBII
K03(QUILIMEHT MOIJIOMIEHUS U KOHCTaHTY YCTOWYMBOCTH IO CIIETYIOLIUM JaHHBIM:

Ne V 1*10* M V 1*10* M A
Cd(Il), mo L, M

0 10 0 0
1 9 1 0,09
2 8 2 0,18
3 7 3 0,28
4 6 4 0,38
5 5 5 0,47
6 4 6 0,56
7 3 7 0,63
8 2 8 0,57
9 1 9 0,28
10 0 10 0

2. Jly1s onipeienieHusi coctaBa KOMIUIEKCaA JKele3a ¢ 1-HUTpo30-2-HadToI0M HCIIOIb30BaId
METOJI OTHOIIICHUS HAaKJIOHOB. ONpe/IeTUTe COCTAaB KOMILJICKCA MO CICAYIONUM TaHHBIM:

1 cepus, C(Fe) = const 2 cepusi, C(L) = const

C(L),M A C(Fe),M A
4,3*10° 0,095 1,4*10° 0,100
8,6*10° 0,196 2,9%10° 0,220
1,3*107 0,296 4,3*10° 0,320
1,7*10° 0,390 5,7%10°° 0,410




3. Uown nukens (1) o6pasyer ¢ pearearom R xemat NiR, morommaroriuii mpu 395 am. HMowsr
HUKCIIA U pCarcHTa HE 06HaﬂaIOT 3aMCTHBIM MOITIOMCHUCM ITPpHU 3TOU JJIMHEC BOJIHBI. Ecinu B
pacTBope npucyTcTByeT 10-KpaTHBIH H30BITOK peareHTa o OTHOIICHHUIO K NOHY HHUKEIsl, TO
ONTHUYCCKAA IJIOTHOCTH 3TOI'0 PpaCTBOPA 3aBUCUT TOJIBKO OT KOHIUCHTPAIUU HUKCIIA.
PaccuuTarh MONSpHBIA KO3()PHUIMEHT MOTIOMICHUS] KOMILIEKCA U €T0 KOHCTaHTY
YCTOI\/JI‘II/IBOCTI/I o CJIICAYIOIIHUM JaHHBIM:

C (Ni),M C(R),M A mipu I=
leMm

2,510 5*10 0,765

2,510 1*10° 0,360

4. JIns nmpurotoBieHUs pactBopa cpaBHeHus 0,258 r HuTpaTa cBMHIA pacTBOpwiId B 250 mi
Bojbl. [locne oOpaboTku 5 mu1 pacTBOpa AUTH30HOM ObLIO moixydeHo 50 MJI OKpaleHHOTO
pactBopa. OxpaiieHHOE CcoequHeHHe JKCcTparupoBamu 10 M ximopodopMa, W ONTHYECKAS
IUIOTHOCTh XJIopodopMHOro cios okazanach 0,35. HaBecky wuccnemyemoro cmmaBa 1 T
pacTBOPWIM B KUCIIOTE U pa3daBuin pactBop Boaoit 10 100 mut. TTocne o6padorku 10 mit sToro
pacTBopa AWTH30HOM OBLIO TONy4eHO 25 M OKpamieHHOro pactBopa. OxpaiieHHOe
coeanHeHue dKkcTparupoBanu 10 M xjaopodopma, U ONTHYECKAsT TUIOTHOCTH XJIOPO(POPMHOTO
CJIOsl B TOM ke KioBeTe okazainach 0,24. OnpenenuTs cofepkaHue CBUHIIA B cIuiaBe (B %).

5. doTOMETPUICCKUM METOA0M OTIPEIICTISAIOT coJIepKaHue Fe¥ B BHIE
MOHOCYJTB()OCAUTUIIUIATHOTO KOMIUIEKCa. DOTOMETPUYECKYIO peaKIluio IpoBOAAT pu pH =2 u
KOHIIEHTpAllUl  pearcHra Cr=10? M. Paccuuraiite OTHOCUTEJIBHYK0 ~ PEaKLIMOHHYIO
MOTPEITHOCTh OMpPEIETICHUs Fe** B orux YCIIOBUSIX, €CIIM TPUMEpHAas KOHIIEHTpaIus Fe¥*
cocrasisier 10 M.

6. Paccuuraiite o0bemM 5%-HOrOo pacTBOpa CcysibocanunuiaaTa HATPUs, KOTOPBIH Clexyer
+
BBOZUTH Ha Kaxbie 50 MI (POTOMETPHPYEMOro PacTBOPA IPH OIPEACICHHH Coepx aHus Fe>
4
B BHJIe MOHOCYIIb(oCamuIaTa npi pH=2, ecii opueHTHpoBOUHOE cozepxkanme Fe** 0,5 mr?

6 cemecTp
Bonpocsl k caMOCTOAAITEILHBIM padoTam

1. O6mmit nOpuHOUMO  METOJOB  MOJEKYJISIpHOM U  aroMHOW  abCcopOIIMOHHOI
cniekTpockonuu. CreKTpbl MOTJIOMIEHNUs, UX rpadudeckoe npeicTaBlieHue.

2. OCHOBHOW 3aKOH IOTJIOIMIEHHUS JEKTPOMATrHUTHOTO W3Ny4deHUs. OCHOBHBIE NMPUYNHBI
OTKJIO-HEHHMs 0T 3akoHa byrepa-JlamGepra-bepa B meronax K- cnekrpockonuu u AAC.

3. AHanWTHYECKMH CHUTHAJ B METOJAaX MOJICKYJISIPHOW W aTOMHOW abCOpOIMOHHOM
CIEKTPOCKO-TIMM U TpHEMbl IepexoAa OT BeIMYMHBl AHAIUTHYECKOTO CHUTrHajla K
KOHIICHTPAIUH.

4. BzaumopneiictBue MK-uznyueHuss ¢ Monekynamu BemecTB. YactoTa KosiebaHus B
MPUOIMKEHUN TAPMOHHYECKOTO OCHMIIISATOPA.

5. Banentnsle u gedopmarnmonnsle kosnebanus. Konebanus, aktususle B IK-crexpe.

6. TloHsiTHE O MAWIIONFPHOM MOMEHTE OTACTBHBIX XHMHUYECKHX CBS3€H W JUIMOIEHOM
MOMEHTE MOJIeKyN. M3MeHeHHue AMIMOJILHOTO MOMEHTa MOJIEKYJ 3a CYeT BaJICHTHBIX U
nedhopMaImOHHBIX KOJICOaHHMIT aTOMOB.

7. OOwsicuute, moyemy Juist Mosiekyn Br2, O2 wu apyrux roMosIepHbIX ABYXaTOMHBIX
MOJIEKYJI He yaaércs 3apeructpuponaTts UK-criextp.

8. Kakue ¢akTopsl BIMSIOT Ha YacTOTy M MHTEHCHBHOCTb IIOJIOCHI ITOTJIOLICHUS
ONpeeaEHHON IPYIIIBI aTOMOB?

9. Cxema UK-cnekrpoporomerpa. OCHOBHBIE OTJIMYHMS OT CHEKTPO(YOTOMETPOB B



BuuMON u Y®-o0acTsx.

10. . Ucroununku UK-u3nyuenus. Marepuanibl KIOBET.

11. CnexTpodoTOMEeTphl  AWMCHEpPrHpYIOUIero Tuma. MOHOXpoMaTHU3aluus HW3IYYCHUS.
OcHoBHble TUIBI AeTekTOpoB UK-n3nyuenus.

12. UK-Oypre-ciektpodoroMeTpbl. OTiiMuue OT MNPUOOPOB JAHUCIICPTUPYIOMIETO THIIA.
[IpuHIMI TETEKTUPOBAHUS CUTHAA.

13. OcHoBHbIE IPEUMYIIECTBA NK-®ypbe-crneKTpopoTOMETPOB. OcHoBHbIE
AQHAJIUTUYECKUE XAaPAKTEPUCTUKH — COOTHOILIEHUE CUTHAJ/IIyM; CHEKTPaJIbHbII Jnana3oH
4acTOT; BpeMs CKAaHUPOBaHMsI U300paKEHUS U T.1I.

14. CymnocTh KayecTBeHHOro  aHainm3za B Merone  MK-cmekpockomuwu.
WnentudukanuonHsie mapaMeTpsl. PacmmdpoBka cCieKTpoB.

15. Ananmutnuecknii curHan B Meroae MK-cmektpockomuu. Meton 06a30BOM  JIMHHM.
Ilepexon OT aHATMTUYECKOTO CUTHAIA K KOHLEHTPALIUH.

16. CnnocoOsl moaroToBku mpod K aHanu3y B Meroae MK-cmekrpockonuu. OcobeHHOCTH
MCCIIEIOBAHMSI Ta3000pa3HBIX, XKHUJIKUX U TBEPIBIX 00pa3IioB.

17. O6mas xapaktepuctuka metona UK-cnexkrpockonuu. [Ipumenenue metona. [Tpumepsr.

18. Jliomunecuennms. Kmaccudukamus. CroHTaHHasi, pE30HAHCHAs W BBIHYKICHHAsS

JFOMUHECIEHITHS.
19. DHepreruueckue mepexosl B MOJIEKYIax B MpoIecce BO30YKACHUS TIOMHUHECICHIIUH.
Huarpamma  Sl6monckoro.  KoneOartenbHas ~— penakcanusi.  BHyTpeHHsAs u

WHTEPKOMOWHAIIMOHHAS KOHBEPCHSI.

20. IIpaBuno Kamm. 3akon Crokca-Jlommens. [IpaBuno JlepuinHa.

21. DHepreTUYeCKUi M KBAHTOBBIN BBIXOJ (DIIyOPECICHIINHU, MX 3aBUCHMOCTH OT PAa3JIMYHBIX
(hakTOpOB.

22. TymieHue TIOMUHECUEHITHH.

23. CuexTpsl moMuHecteHIH. CeKTpbl Bo30Yk1eHus (hIyopeclueHIun.

24. KauecTBeHHBIN JTIOMUHECIICHTHBIN aHAJIH3.

25. KonnuecTBeHHBIH TIOMUHECHEHTHBINH aHanu3. CBA3b MHTEHCUBHOCTH JIIOMUHECLEHIIUU
C KOHIIEHTpauueu aHanuta. [IpuuuHBI OTKIOHEHHs OT JMHEHMHOCTH. JIIOMHHECLEHTHOE
TUTPOBA-HUE.

26. OcHOBHBIE TIpHOOpPHI B JIFIOMHHECIICHTHOM METOJIE aHau3a:  (IIyOpUMETPHI,
cnekTpodayopumMeTpsl, crnekTpodochopumerprl. Cxema Quyopumerpa. llepBuunbsie u
BTOPUYHBIC MOHOXPOMATOPHI, UX Ha3HAYCHHE.

27.1lpumeHeHne U aHATUTHYECKHE  BO3MOXXHOCTM  METOJa  MOJICKYJISIpHOM
JIFOMUHECIEHITUH.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTalmu.

[TpomexyTouHasi arrecTausi NpoBoguTcs B popme 3ayeta. K 3auery cTyIaeHTBI 00s13aHBbI
BBIMOJIHUTh W 3allUTHTh BCE J1abOpaTopHble pabOThl, MPETyCMOTPEHHBIE MPOrPaMMOil.
[IpomexyTouHass arrecTalysi MpecieayeT ILejlb OLUEHUTh ypOBEHb (OPMUPOBAHUS
KOMIIETEHIIMH, pa3BUTHE TBOPUYECKOI'O MBILUICHHS, TPHOOPETEHNE HAaBBIKOB CaMOCTOSATEIbHOM
paboThl, yMEHHE IPUMEHSITH ITOTYYE€HHbIE 3HAHUS JIJIS1 peLIeHMs] TPAaKTUYECKUX 3a/1ad.

dopMa mpoBENEHMS 3a4eTa - YCTHO WIM INHMCbMEHHO YCTaHABIMBACTCA PEILICHUEM
kadenpsl. [IpenonaBarento BnpaBe 3ajaBaTh CTyJEHTaM JOMOJHUTEIbHBIE BOIPOCH! 1O BCEH
y4eOHOIl mporpamMMe TUCHMIUIMHBI. Pe3ynabpTar ciauu 3ayeTra 3aHOCHTCS IpernojaBaTelieM B
HK3aMEHAlMOHHYIO BEIOMOCTh M 3a4ETHYIO KHUXKKY.

Kpurepun ounenku:
- OTMETKA «3a4YTEeHO0» BBHICTABIIIETCS C YUeTOM C(OPMHUPOBAHHOCTH KOMIIETEHIIUH, €CIIn
JJaH TIOJIHBIM, IPAaBWIBHBIA OTBET, MaTepUal W3JIOKEH B OIPEACICHHONW JIOTUYECKON



MOCJIEI0BATEIbHOCTH, JEMOHCTPUPYETCS TOHMMAaHUE CYTH BBIIOJIHEHHBIX J1IaOOPaTOPHBIX
paboT, 3a/1aua pernieHa parmoHaIbHBIM CITOCOOOM.

- OTMeTKAa «He3auTeHO»  BBICTABIIAETCSA, €CIM OTBET CTyJIeHTa OOHapyXUBaeT
HE3HaHUE OCHOBHOI'O COJEp’KaHUsl yueOHOro Marepuaja, a TakXKe B Clydac HEBBIITOJHEHUS
1abopaTopHBIX PaboT, MPEeTyCMOTPEHHBIX MPOTPAMMON.

OueHoYHBIE CpeNCcTBAa JUIsI MHBAJIMIOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YI€TOM UX MHAMBHUIYaTbHBIX ICUXO(PU3UYECKIX 0COOEHHOCTEM.

— IpH HEOOXOAMMOCTH HWHBAIHMJIAM W JIMIAM C OTPaHHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOTHUTENILHOE BpeMs ISl TIOJrOTOBKM OTBETA Ha K3aMEHE;

— IIPY TIPOBEJICHUH MTPOLIEYPhI OLIEHUBAHUS PE3yIbTaTOB O0YUEHHsI HHBAIUIOB U JIUI] C
OTPaHUYECHHBIMH  BO3MOXHOCTSIMH  3JI0pPOBbSl  TPEAYCMAaTpPHBAETCS  HCIIOJIb30BaHUE
TEXHHUYECKHUX CPEJCTB, HEOOXOIUMBIX UM B CBSI3H C UX WHANBUAYATbHBIMU OCOOCHHOCTSIMU;

— TNpH HEOOXOIUMOCTH Ui OOYYaIOIMXCA C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU
370POBbSl U HMHBAJIWAOB MPOIEAYypa OICHUBAHMS PE3yIbTaTOB OOYYEHHsS MO IUCHUILUINHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oneHMBaHHUS PE3yNTATOB OOYUCHUS MHBAIHMIOB U JIUI] C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBBSI O IHCUUIUIMHE (MOIYJIO) MpPEIyCMaTPUBACT MPEIOCTaBICHUE
uHpopmanuu B (opmax, aJanTUPOBAHHBIX K OTPAHMYCHUSM HX 3I0POBbS U BOCHPUSTHS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

Kypcosbie padoTsi

Tembl KypCcOBBIX pabOT yTBEPKIAOTCS HA 3aceaHuu Kadeapbl, BLIOOP TeMbI
CTYAECHTOM (PUKCUPYETCS B CIELUAIBHOM 3asBJICHHH.

OCHOBHBIMU 11€JIIMU BBITIOJTHEHHSI U 3aIIUTHI KYpCOBOM paOOTHI ABIISIOTCS:

- yrinyOJieHue, cucTeMaTu3anys U UHTerpalys TeOPeTHYEeCKUX 3HAHUN U IPAKTUYECKUX
HABBIKOB 10 HApPaBJIEHUIO OTOTOBKH;

- pa3BUTHE YMEHUS KPUTUUECKU OLIEHUBATh U 0000IaTh TEOPETUUECKHE MOJIOKEHHUS;

- IPUMEHEHHE MTOJIYYE€HHBIX 3HAHUN NIPU PEILICHUH MPUKIIAIHBIX 33/1a4 110
HaIPAaBJICHUIO MTOATOTOBKH;

- CTUMYJIMPOBAHNE HABBIKOB CAMOCTOSATEIbHON aHAIMTUYECKOM paboThI;

- OBJIaJICHUE COBPEMEHHBIMU METOJIaMU HAYYHOI'O UCCIIEIOBAHMS;

- BBISIBJICHHE CTENIEHU MOJrOTOBIEHHOCTH MarCTPaHTOB K MPaKTUYECKON
JESATEIIBHOCTH B COBPEMEHHBIX YCIIOBUSX;

- IEMOHCTpAIIMs HABBIKOB MTyOJIMYHOM IMCKYCCHH U 3alllUThl HAYYHBIX UAEH,
MIPEMIOKEHUN U PEKOMEHAALIM.

KypcoBoii paboTe 10KHBI ObITh MPUCYIIHN aKTYalbHOCTh U HOBU3HA. PaboTa nomkHa
MMETh HAYYHYIO U IIPAKTHUYECKYIO LIEHHOCTh. Pe3ylIbTaThl 3alIMThl OLICHUBAIOT OLIEHKAMU
«OTJIIMYHOY, «XOPOILIO» «YJAOBIETBOPUTEILHO» U «HEYAOBIECTBOPUTEILHO.



CTyIeHT BBINOJHSAET KypCOBYIO paboTy CaMOCTOSITEIBHO MO PYKOBOJICTBOM HAYYHOTO
PYKOBOAUTEIIS.

Hayunblii pyKOBOIUTENH KOHTPOJIUPYET BCE CTAJNUU MOATOTOBKU U HANMCAHUS PabOTHI
BIUIOTH JI0 €¢ 3amuThl. Ha OCHOBaHMM MUCHMEHHOTO 3asBJICHUS CTYACHTA MO yCTaHOBJICHHOW
dopme 0 3akperuieHMM W30paHHOW TeMBI BBINTyCKaromas Kadenpa Ha3HAYaeT HAYYHOTO
PYKOBOAWTENS  BBIMYCKHOW  KBaIM(UKAIMOHHOW paboThl. PykoBoauTens  perymispHO
KOHCYJIbTUPYET  CTyIEHTa 10 BONpocaM cojepkaHus ©  odopmieHus  paboTHl,
IIOCJICZIOBATEIBHOCTH H3JIOKEHUSI BOIIPOCOB, OKA3bIBAE€T MOMOIIb B COOpE JOMOIHUTEIBHON
uHpopmanuu, THPOPMUPYET Kadeapy O MOJOKEHHM JIeNl Y CTYACHTAa B YacTU IMOJITOTOBKH
paboTHI.

KypcoBasi paGota uMeeT OOIIECIPUHATYIO CTPYKTYPY.

OCHOBHBIE CTPYKTYPHBIE JIEMEHTBI KypCOBOW pabOTHI:

° Beenenue;

. AHaTATHYECKHUH 0030D;

o DKCNEepUMEHTAIbHYIO YacCTh;

o OO6cyx1eHre MOJyYeHHBIX Pe3yJIbTaTOB;
. Br1BoIBI (3aKiTIOUEHUE);

. Cnucok nureparypsbl.

Bo BBeneHN# KpaTKo 000CHOBBIBAETCS HEOOXOAUMOCTD U MPAKTHUECKOE U (WIIH)
HAay4YHOC 3HAUYCHUC BBITMIOJIHACMBIX I/ICCJIGI[OBZIHI/Iﬁ.

AHaJIMTUYECKUH 0030p TOJHKEH COJCPKATH TIOJTHOE OIMCAHUE COCTOSTHUS U3y4aeMOn
npoOsieMbl. O030p TUTEPATYPHBIX HCTOYHHKOB HITH CTEIICHb Pa3pab0TaHHOCTH TEMBI PabOTHI
ABIISIETCS BAXKHON 4acThI0 OakanaBpckoi paboTsl. O030p IUTEpATyphl JOIKEH OCBETUTH
CTeTeHb pa3paboTaHHOCTH HAYYHOU MPOOJIEMBI H TPEICTABISAET COOOH CIIMCOK aBTOPOB,
KOTOpbIe paboTaiu B 001aCTH H3y4aeMoid TPOOJIEMbI paHee U YbU pa3pabOTKH MPSIMbIM WITH
KOCBEHHBIM 00pa30M OTHOCSTCS K IMPEAMETY HCCIICIOBAHNS.

DKcrnepuMeHTalIbHAs YacTh JOJKHA CO/IePKaTh MOAPOOHOE OMUCAHUE BCEX
HCII0JIb30BAHHBIX PCAKTHUBOB C YKA3aHUCM CTCIICHU UX YHUCTOTHI, 4 TAKKC UCIIOJIB3YyEMOC
aHATUTHYECKOE 000pyI0BaHue. METOMKY BBITIOJIHEHUS BCEX UCCIICIOBAHUH TOJKHBI OBITh
HOI{pO6HO OITMCAaHBI. HOJIyT-IeHHI)Ie OKCIICPUMCHTAJIBHBIC JaHHBIC IIPUBOJATCA B TCKCTC pa6OTbI
WIH B MPUIIOKEHUU.

Paznen «O0CyxaeHre pe3yabTaTOBY BKIFOUYACT OIEHKY IMOTYICHHBIX PE3YJIbTATOB,
00BsICHEHUE TTOTYYCHHBIX 3aBUCUMOCTEH, ONTMCaHKE BBISIBICHHBIX B X0/1€ SKCIIEPHUMEHTA
SaKOHOMepHOCTeﬁ, PEKOMEHAANU 110 NPAKTHICCKOMY HCITIOJIB30BAHUIO MMOJTYYCHHBIX
pE3yNIbTaTOB.

BrIBOSIBI TOJKHEI COZIEpKaTh KpaTKOe 0000IIeHNE TTOTYyYEHHBIX PE3YIhTaTOB U
BBISIBJICHHBIX 3aKOHOMEPHOCTEH U He SBJISIOTCS MPOCTHIM MEPEUHCICHUEM BBIMOJIHEHHBIX
pabor.

Kpurtepun BbicTaB/IeHUS OLIEHOK 32 KYPCOBYIO padoTy

O1au4uHo: 3HaHUS TTyOOKHEe, OCMBICTIEHHBIC, MPAKTUUYECKHE YMEHUS U HABBIKU Ha
BBICOKOM TIPO(hEeCCHOHATFHOM YPOBHE C IEMOHCTpAIMEH MPU3HAKOB CAMOCTOSTEILHOCTH.
KypcoBas paGoTa BbITIOJIHEHA Ha aKTYaJIbHYIO TEMY, Y€TKO (DOPMaATM30BaHHI I1€JIb U 33/1a91
WCCJICTIOBAHMSI, PACKPBITA CYTh MPoOIeMBbl. B X0/ 3aMThl CTYIEHT IPOAEMOHCTPUPOBAI
CcBOOOHOE BJIaJIEHUE MaTepUaioM, YBEPEHHO H3Jarai pe3ylbTaThl HCCIIeI0BaHus,
MPEJICTABUIT IPE3EHTAIINIO, B IOCTATOYHOMN CTETIEHU OTPAXKAIOIIYIO CYTh PaOOTHI.

Xopowmo: 3HaHHS JOCTATOYHO TIIyOOKHE, MPAKTUYSCKHE yYMEHHsS W HABBIKM DPA3BUTHI Ha
BBICOKOM TPO(ECCHOHATBHOM ypPOBHE, OJHAKO HE IEMOHCTPHPYIOT MPHU3HAKOB CaMOCTOSTENHHOCTH.
BKP BbImonHEHA Ha aKTyaJdbHYIO TEMY, YeTKO (hOpMaiIM30BaHbI IeNb U 33Ja4u ucciemaoBanusi, CTHiIb
W3TI0KEHUs] HAyyHBI CO CCBUIKAMHM Ha MCTOYHUKUA. B Xozme 3amMThl CTYAEHT YBEPEHHO H3Jarai
pe3yNIbTaThl UCCIEAOBAHUS, NPEACTABUI IPE3CHTAINIO, B JTOCTATOYHOM CTENEHH OTPaXKaroIlyl CYThb



JUuccepTanuu. OI[HaKO OnUIN J0NYIIEHBI HE3HAYUTEIIbHBIC HETOYHOCTH IIPU U3JIOKCHUMN MaTepuaia, HE
HCKaXAarome OCHOBHOI'0 COJACpXKAHUA IO CYHICCTBY, NPE3CHTAMA HMMECT HETOYHOCTH, OTBECTHI Ha
BOIPOCHI IIpU 060y)KZ[CHI/II/I pa6OTI:;I ObLIH HEAOCTATOYHO ITIOJIHBIMH.

YIIOB.J'[eTBOIJI/ITeJ'[BHO: ypOBeHL 3HaHHI>i, yMeHI/Iﬁ 1M HAaBBIKOB AO0CTHIa€T MUHHMAJIBHO
JAOITYCTUMOT'O YPOBH:: HEAOCTATOYHO FJ'IY6OKI/IC, Ha6J'IIOI[aIOTCH JIMIOB OTACIBHBIC IIONBITKH CUCTEMHOT'O
mpipieans. BKP  BbIlomHEHAa HAa aKTyallbHYI0 TeMmy, (OpMain30BaHbl IENb U 33Ja4d
UCCJIEIOBAHMS, TEMa PACKPBITA, H3JI0KEHUE ONMUCATEIbHOE CO CChUIKAMH HAa HCTOYHUKH,
OJIHAKO HET YBSI3KH CYIIHOCTH TEMbl C HamOOIee 3HAYNMBIMU HAMPABICHUSAMHU PEIICHUS
po0JIeMbl U IPUMEHIEMbIMU MeXaHU3MaMu Uil MeTogamMu. CHopMyIMpoBaHbl MPEI0KECHUS
U PEKOMEHJAINH, KOTOPhIe HOCAT OOIIMI XapakTep WM HEeAOCTAaTOYHO apryMeHTHpOBaHbl. B
X0J1€ 3alIUThI IOMYILIEHbl HETOYHOCTHU MPHU U3JI0KEHUU MaTepuana, JOCTOBEPHOCTh HEKOTOPHIX
BBIBOJIOB HE JIOKa3aHa.

HeynoBiaerBopurenbHo: CTyIeHT HAapymIuil KaJICHIAPHBIA TUIaH pa3pabOTKu
KypcoBO#l paOOTbI, BHIIOJHEHHONW Ha aKTyaJbHYI0 T€MY, KOTOpas pacKpbiTa HE MOJIHOCTHIO,
CTPYKTypa HE COBCEM JIOTHYHA, (HET YBSI3KM CYIIHOCTH TE€Mbl C Haubojiee 3HAYUMBIMU
HAIPaBJICHUSIMU pEHICHUS MNpoOJIeMbl W TNPUMEHSEMBIMU MEXaHHU3MaMH WM METOJIaMu).
ChopmynupoBaHbl  MPENJIOKEHUS W PEKOMEHIAIMKM  OOIIer0  XapakTepa, KOTOphIe
HEJOCTATOYHO apryMEHTUpOBaHbl. JlOMyIlleHbl HETOYHOCTH NPH M3J0KEHHH Marepuaina,
JIOCTOBEPHOCTh HEKOTOPHIX BBIBOJOB HE JOKa3aHa. ABTOp HE MOXET pa3oOpaThCcsi B
KOHKPETHOW TMPaKTUYECKOW CHUTyallud, He o00lafgaeT JJAOCTAaTOYHBIMU 3HAHUSAMH U
MPaKTUYECKUMHU HaBbIKAMU.

5. IlepeyeHb OCHOBHOW W [IONOJHHUTEJBHOH Y4eOHOH JIMTepaTypbl, He00OX0AMMOM
JJIS1 OCBOCHMS M CUUILTHHBI (MOLYJIfA).
5.1 OcHoBHasi 1MTEpaTypa:

1. OcCHOBBI aHAIUTHYECKOW XMUMHUU: YICOHHK [T CTYACHTOB By30B. T.1,2 / oz pen. 0. A. 3oioToBa. M.:
Axanemus, 2014.

2. bexkep lO. Cnexrpockonus/ niep. ¢ vem. JI.H. Kazannesoit nox pex. A.A.Ilynsiesa,
M.B.IlonskoBoi. M.: Texnocdepa, 2009.

3. Kpucruan I'.Aramurndeckast xumust : B 2 1./ T.1, 2 / Kpuctuan I'.; nep. ¢ anrn. A. B. l'apmama u
1p. - M.: BUHOM. Jlabopatopus 3Hanuit, 2009.

4. Tloumnok T.b., Temepnames 3.A. MonexynspHast abcopOrroHHas criektpockonst. KpacHomap,
KyoI'Y, 2016.

5. BacunbeBa, B.1. CniektpanbHbie MeTo/IbI aHanm3a. [[pakTrdeckoe pyKoBOACTBO [ DNEKTPOHHBIN pecypce] :
yuebHoe nocodue / B.M. Bacunbsesa, O.®. CrosHoBa, 1.B. lIkytuna, C.1. Kapnos ; nox pen. Cenemenesa
B.®., Cemenona B.H.. — Dnexrpon. nan. — Cankr-IlerepOypr: Jlanp, 2014. — 416 c. — Pexxum
noctyma: https://e.lanbook.com/book/50168

5.2 JlonoJiHuTeILHAS JIATEPATYpAa:

1. OCHOBBI aHATUTHYECKON XMMHUH: 3aJa9H U BOMPOCH : yIeOHOe MocoOue sl CTYICHTOB YH-
toB / / [B. W. ®aneeBa u ap.]; mox pea. FO. A. 3onotosa. - Uzn. 2-e, ucnp. - M.: Beicmas mkosna, 2002.

2. OtT10 M. CoBpeMeHHBIE METO/IBI aHATUTHYECKOHM xumuH (B 2-X ToMax). T.1,2 / mep. ¢ Hem.
nox pea. A.B.I'apmama. M.: Texnocdepa, 2003.

3. Mapuenko 3., bansrexax M. Metosl ciektpodotomerpur B YO 1 BUIUMOI 001acTsIX B
HeopranndeckoMm anaimze. bBUHOM. JIabopatopus 3nanuii, 2007. - 714 c.

4, AHanutndeckas xumus. [Ipooiaemsr u moaxoasl: B2 1./ T. 1,2/ nep. ¢ anuri. A. T.

Bopsenko u ap.; nox pex. YO0. A. 3onotosa; pea. P. Kensnep u ap. - M.: Mup: ACT , 2004.

5. bap6anar, F0.A. OCHOBBI aHATUTUYECKON XUMUH: TTPAKTUIECKOE PYKOBOJICTBO [ DNEKTPOHHBIN
pecypc] : pykoBoactBo / FO.A. Bap6aiar, A.B. I'apmarii, O.B. Monoraposa, E.A. OcunoBa; moj pea.
3omorosa HO.A., llexoBnosoii T.H., Ockonka K.B.. — DnexrpoH. nan. — Mocksa: U3naTenbcTBO
"JTaboparopus 3uanuii", 2017. — 465 ¢. — Pesxum moctyna: https://e.lanbook.com/book/97410
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5.3. Illepuoaguyeckue U3aAHUSA:

. «Xypnan ananutudeckoi xumumn», Poccusi, Mockaa.

. «3aBojckas Jabopatopus. JlnarHocTuka MaTepuaioBy, Poccus, Mockga.
. KAHaNIUTHKa U KOHTPOJIb», Poccus, ExatepunOypr.

. «Spectrochimica Acta. Part B», uzgarensctso Elsevier

. «Analytical Chemistry», uznarenscto ACS
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6. Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHKAINMOHHON  CceTH
«/AHTepHEeT», B TOM 4HC/Ie COBpeMeHHble TMpodeccHoOHANbHbIE ©0a3bl JAAaHHBIX M
uH(pOPMALMOHHBIE CIPABOYHbIE CHCTEMBbI, HEOOXOIMMbIe JIsi OCBOEHHUS IHCIUTIIMHBI
(Mmomyais).

- [lonckoBas mnatdopma, oobeauHsIOmas pedepaTuBHbIe 6a3bl TaHHBIX MyOIUKALNN B
Hay4YHBIX XypHaJlax ¥ nmatenTos http://www.webofscience.com

- bubnmorpaduyeckas u pedepaTuBHas 6aza TaHHBIX

https://www.scopus.com

- CipaBouHo-npaBoBas cucrema «KoncynpranT [Inrocy» (http://www.consultant.ru)

- baza nannbix Hayunoit anexrponnsiii Oudiauoreku eLIBRARY.RU https://elibrary.ru/

- denepanbHas TocyIapcTBeHHAsS HH(OPMAIMOHHas cucTeMa «HannoHanbHast
JIEKTpOHHAS OMOIIMoTeKay https://H30.pd

7. MeToanueckue yKazaHusi JAJ1sl 00y4aommxcs 10 0CBOEHUIO TUCIUIJIMHBI (MOLYJs).

Ilo KypCy npe€ayCMOTPEHO IMPOBECACHUC JICKIIMOHHBIX SaHSITHﬁ, Ha KOTOPBIX HAaCTCsA OCHOBHOM
CI/ICTEMaTI/BI/IpOBaHHLIﬁ MaT€puaa U Pa3bACHAIOTCA HanOosiee CHOKHBIE  aCIEKTHI HU3y4a€MbIX MCTOIOB
aHaJi3a.

Ha naGopaTopHbIX 3aHATUSAX CTYAEHTHl 3aKPEIUIAIOT IOJyYEHHbIE TEOPETHUECKUe
3HaHMSI, OCBAUBAIOT CIIEUU(UKY U MPUHIUI PaOOTHI aHAIIUTUYECKOTO 000pYy10BaHUs, CIIOCOOBI
HOJYYEeHHUsl AaHATUTUYECKOTO CUTHANA U Iepexo/ia K KOHIEHTpaluuu aHanuTa. [Ipu nmoaroroske
K JabopaTtopHOi paboTe HEOOXOIMMO BHHMATEIHFHO HM3YYHTh TEOPETHUECKHI MaTepHall Io
JAHHON paboTe, TEXHHKY BBIIOJIHEHUS SKCIIEPUMEHTA, O3HAKOMHUTbCA C HMHCTPYKLUSAMH K
nprbopam, KOTOpbIE UCTIOIB3YIOTCS TIPH BHITIOJTHEHUN PaOOTHI.

O0padoTka pe3yabTaToB JadopaTopHbix pador. OTuér o nabopaTtopHOil paboTe
JIOJDKEH COJIepKaTh BCE TOJMYYCHHBIE OKCIIEPUMEHTAIbHBIE pE3YJIbTaThl, HEOOXOIUMbIE
pacu€rbl M BbIBOABL. OTUE€T NOMKEH MNPENOCTAaBJIATHCS MPENoJaBaTeiio JUlsl NPOBEPKU B
TE€YEHHE HEJIENHN M0CIIE BBINOJIHEHU JabopaTtopHoil paboTsl. IIpoBepka nabopaTtopHoit paboThI
COIIPOBOKIAETCS coOeceloBaHUEM C IperojaBaTesieM. BBIMOIHEHHBIMU CUUTAIOTCS TOJBKO
MIPUHSTHIC MpeToaBaTeIeM JIabopaTopHbie padoThI!

BakHeliliuM 3TanoM Kypca siBJsieTCSl CAMOCTOSITeIbHAsi padoTa 1Mo JMCHUILIMHE,
B paMKax KOTOPO#l CTYJeHThI OCYHIECTBJSIT MPOPa0OTKYy y4yeOHOTO (TEOpEeTHUECKOro)
MaTepHuaia, MOJArOTOBKY K TEKYLIEMY U NMPOMEXYTOYHOMY KOHTPOJIIO, a TAK)KE BBIIOIHSIOT
WHIMBHyaJIbHBIC 3a1aHus (HapuMep, TOTOBAT KOPOTKHUE COOOIICHNUS M IPE3CHTAIIHH).

[epen pemeHreM 3ajad HEOOXOAMMO BHUMATEIbHO U3YyUUTh TEOPETUUECKUN MaTepHa,
npopaboTaTh KOHCIEKT JIEKIIMH, pa3o0paTh MpUMEpHl pelieHus 3aaad. Pemenue 3amad
peKOMeH/ayeTcs HayMHaTh ¢ Haubosee MPOCThIX, OMM3KHX K HMMEIOLMMCS B 3aJauyHUKE
npuMepaM. He pexoMeHIyeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (OPMYIBI, KOTOpHIE
BBIBOJSITCS B IpUMeEpax peleHus 3aad. 3anich B TETPAAU JOJDKHA COlEepKaTh (OpMYIIbI U BCe
BBIUUCIICHHSI C YKa3aHUEM eIWHUI] W3MepeHus. [Ipu BeMHCICHHSX HEOOXOIMMO oOpamaTh
BHUMaHME HAa UX TOYHOCTbH (MCIIOJIb30BAaHHE HYXKHOT'O YHUCIIA 3HAYaAIUX LU(p) U cOONI0IeHHE
TIPaBUJ OKPYTIICHHUS.

Ilpy mnoaroroBke KpaTrkoro [JO0KJIaJa ¢ KOMIBIOTEPHOH IMpe3eHTaunuei
apryMEHTHPYETCS aKTYaJIbHOCTh TEMBI, BBISABIISICTCS MPAKTHYECKOE M TEOPETHYECKOE 3HAUCHHUE
JnaHHOTOo wuccienoBanus. OCHOBHAasg YacTh JOKJIAJa pacKpbhlBaeT coJAep)KaHHe TeMbl. B
3aKIIIOYCHWH B KpaTKOW W CkaTtod (opMe W3NararoTcs IOJNydeHHBIE Ppe3yJbTaThl,
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npe/cTaBisiiomye co0oi OTBET Ha TJaBHBI BONPOC HCCIEAOBAaHUSA. 37eCh K€ MOTYT
HaMeyaThbCs U JAJIbHEHIINE TEPCIIEKTUBbI Pa3BUTHUS TEMBI.

B ocBoeHnu quCHUTIIMHBI MHBAJIMAMU U JIMIIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
370pOBbsl 0OJIBIIIOE 3HAYCHHUE HMMEET HHIUBHIyalbHas ydueOHas pabora (KOHCYJIbTAIIUH) —
JIOTIOJTHUTEILHOE pa3bsICHEHNE YIeOHOTro MaTepuaia.

NunuBuayanbHble KOHCYJIbTAlMM IO MPEAMETY SBISIIOTCS BaXXHBIM  (DaKTOpOM,
CIOCOOCTBYIOLIMM  HMHIUBUIYyaIU3alMd OOY4YEHHs M YCTAHOBJICHHIO BOCIMTATEIbHOTO
KOHTaKTa MEXy MpernojaBaTesieM U 00yJaroluMCsl THBAINUIOM WUJIU JIULIOM C OTpaHUYE€HHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

8. Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX IIPH OCYIIeCTBICHUHN
00pa30BaTeJbLHOI0 NMPoLecca Mo JMCHUIInHEe (MO1YJII0)

8.1 llepevyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi

Hcnonp30BaHue 3JIEKTPOHHBIX TPE3EHTALMN TP IPOBEICHUN 3aHATUH.

8.2 IlepeuyeHb HEOOXOAMMOTO JIMIIEH3NOHHOTO MPOrPAMMHOI0 00eceYeHusl.
Heobxonumo nporpammuoe obecrnieuenue ais cnekrpoporomerpa UV-1800
(Shimadzu), UK-®ypbe-criektpodoromerpa FTIR-8400S 8 (Shimadzu).
[lpu BhIMOTHEHMH JTAOOPATOPHBIX PA0OT H  MOATOTOBKE KpPaTKUX COOOIICHUI
ucnonp3yeTcs nmporpammuoe ooecrieuenue Microsoft Office (Word, Excel, PowerPoint).

8.3 Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM:

1. Dnexkrponnas 6udanoreunas cuctema eLIBRARY.RU http://www.elibrary.ru

9. MarepuajbHo-TeXHHYECKasA 0a3a, HeoOXoaMMasi JJsi  OCYUIeCTBJIEHHS
00pa30BaTe/ILHOIO NMPoLecca Mo JUCHHUILIMHE (MOAYJII0).

MarepuanbHO-TEXHHYECKOE 00ecIieueHHEe AUCIUIIINHEL (MOIYI) U
Ne Bun pabot
OCHAIIIEHHOCTh
1. JleKIIMOHHBIE 3aHATHS JIekunoHHas ayANTOPHS
Ayn.126¢
2. CeMHHApCKHE 3aHATHS He npenycmoTpenst
3. JlaGopaTopHbIe 3aHATHSA JlaGopaTopus, YKOMIUIEKTOBaHHAs CIEUATN3UPOBAHHONW J1labopaTOpHOI
Ayn.252c, MeOeNnpl0 W aHAJUTHYCCKHM O00OpyIOBaHHEM B COOTBETCTBHH C
mporpamMMoii  JabopatopHeix pabor — cmekTpodoromerp — UV-1800
(Shimadzu); UK-®ypee-cnektpodoromerp FTIR-8400S 8 (Shimadzu).
cnekrpodoromerp CD-2000; poromerpsr KOK-3.
4. KypcoBoe npoextupoBanue | KypcoBbie pabOTHI BHIONHAIOTCS B XUMUYECKUX JTabopaTOpusax Kaderps
aHanutuyeckor xumun u YHIIK «AHaauT»
5. I'pynnoseie Y4eOHble moMenieHns (pakyIbTeTa XUMUHI U BBICOKHX TEXHOJIOTUH
(MHOMBHyalIbHBIC)
KOHCYJIbTAIlNH
6. Texymui KOHTPONb, | YueOHbIe moMenieH s paKyIbTeTa XUMHIH U BRICOKUX TEXHOJIOTHI
IIPOMEXYTOUHAS
aTTecTanus
7. CamocrosrenbHas paboTa CamocrosiTenbHas padoTa CTy/I€HTOB OCYLIECTBIISICTCS B YMTAIBHBIX 3aJ1aX
oubmorekn KyOI'Y, 3ame pedepaTHBHBIX >KypHAJOB, BBIYHCIUTEIHHOM
nentpe KyOI'Y, MHrepHer-neHTpe, a TakKe JIpyrux ayAHTOPHAX
(hakynpTeTa XMMHHM W BBICOKHX TEXHOJIOTHH C  BO3MOXXHOCTBIO
HNOJKIIOUeHHs K ceTu «VHTepHeT», NporpaMMoil SKpaHHOTO YBEJIMYEHUS U
JIOCTYIIOM B JJIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENbHYIO Cpeay
YHHBEPCHUTETA.



http://www.elibrary.ru/

