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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

[lenpro OCBOGHUS AMCIUILINHBI SBISETCS (QOpMHUpPOBaHUE 0A30BBIX 3HAHWN O BUAAX H
crnocobax XUMHUYECKOrO aHajiu3a, METOoJlaX OIpeAeNieHUus] COCTaBa BEIIECTB, BbIPaOOTKa
KOMIUIEKCAa COOTBETCTBYIOIIMX YMCHHA ¥ HABBIKOB W (OpMHpOBAHUE KOMIICTCHIIMA B
cootBercTBUU ¢ TpeboBanusiMu @I'OC BO nmoaroToBku OakanaBpoB mo Hanpasienuio 04.03.01
«XHUMHSI» IS YCTIEITHOTO OCYIIECTBICHUS TPO(HECCHOHATTLHON IS TEIIBHOCTH.

1.2 3agaun AUCHUILINHBI.

3ajiauaMu OCBOEHUS JTUCHUILIIMHBI SBJISIOTCS:

- TEOPETHUYECKOE U MPAKTUUYECKOE U3yuYeHUE OCHOBHBIX (DU3MUECKUX METOJOB aHallu3a U
UCIIOJIb30BAaHNE TIONYYEHHBIX 3HAHUN TEOPETHUYECKUX OCHOB (YHIAMEHTAIBHBIX pPa3iciioB
XUMUH NIPU pelIeHnH MpodeccnoHalbHbIX 33/1a4;

- IpUOOpEeTEeHNEe HABBIKOB pa0OTHI HA COBPEMEHHOH yueOHO-HAydyHOU ammapaType U Ha
CEepUIHON anmapaType, IPUMEHAEMON B aHATMTUYECKON MTPAKTHKE.

1.3 MecTo AucunnInHbl (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMBbl.

JucnumnmHa «Pu3ndecKkre MEeTOAbI aHAIN3a» OTHOCUTCS K 00s3aTenpHol yactu bioka 1
yueOHoro miuaHa HampasieHus: nmoarotoBku 04.03.01 Xumwus. MHPOpMAIMOHHO U JOTHYECKU
CBsI3aHA CO CIEAYIOLUIUMU AUCLHUIIIIMHAMU:

-AHanuTH4ecKas XuMus;

-IIpakTHKyM 110 AHAIUTHYECKON XUMUU;

- Heopranunueckas xumus;

- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;

- dusuka,;

- Maremaruka.

- Guznueckas XuMus;

- [IpakTHKyM 1O (PU3UIECKON XUMHU.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.
N3yuenune naHHOM y4eOHOW MUCHMIUIMHBI HAINpaBiIeHO Ha (OPMHUPOBAHHE Yy OOYydaIOLIMXCS
obmenpodeccuonanbHoi komneteHuu OINK-1:

Hune B pe3ynbraTe n3yueHus yaeOHOM NUCHUTUIMHBI 00yYarofecs
No KC Conepxanue JTOJI’KHBI
KOMII€ | KOMIETCHIINHU
fL L TeHIH | (WK €€ 9acTH) 3HATH yMeTh BJIA/IETh
U
OIIK- | Cmocoben OCHOBHBIE 3aKOHBI, | PaccunTHIBATH CHCTEMOH
1 AHAITM3UPOBATh | MPHUHIUIIBI 1 KOHIIEHTPALMIO MpeCTaBICHUN O
u TEOPETHYECKHE AHAIUTA TTO COBpPEMEHHBIX
HHTEPIPETUPOB | OCHOBBI pesyJbTaTam CIIEKTPOMETPHUECKUX
aTh Pe3yJbTaThl | OMTUYCCKHUX W3MepeHHs METOJIaX MCCJICIOBAHUS
XUMHYECKUX METOJI0B COCTaBa BEIIECTB U
9KCIIEPUMEHTOB, | MCCIIEI0BAHMUS AHAITHIHICCKOTO MaTepHasoB;
HabroeHui ¥ | cocrasa Bemects n | CHTHATA NpreMaMu Mepexoia
I/I3MepeHI/If/’I MaTepHraiosB, g::;,]? :1% i:i?p OBatTh OT BEJIUYUHBI
Ha3Ha4YCHHE U
IpHHITAN paGOTSI BBIIOJHEHHBIX EE:EZ;Z[:CKOFO
AHAIIN30B;
npudopos, KOHIIEHTpaLH1
MPUMCHSIOIINXCS aHAIU3UPYEMOTO
B OIITUYCCKUX KOMIIOHEHTA;
METOIaX aHaanu3a




2. CTpyKTYypa U copep:KaHMe JUCUMILIHHBI.

2.1 PacnpenesieHne TPyA0€éMKOCTH TUCHMILIMHBI 10 BUIaM padoT.

OO6mast Tpya0€MKOCTh TUCHUILINHBI cocTaBisger 4 3ad.en. (144 gacos),u3 mux 104, 3
KOHTaKTHBIX 4acoB, 2 yaca KCP, 0,3 waca UKP, ; yaca CP u 35,7 yaca oTBOAUTCS HA MOJATOTOBKY

K 3K3aMCHY. Pacnpe/:[eneHHe 110 BUaam pa60T MMpEaACTaBJICHO B Ta6J'II/II_[e

Bup yaebHo# paboThl Bceero CemecTpbl
4acoB (dachrn)
3 - |-

KonrakTHasi paboTa, B TOM YHCIe: 104,3 | 104,3
AyauTOpHBIE 3aHATHS (BCEro) 102 102
B tom unciie:
3aHsATUS JEKIIMOHHOTO TUTIA 34 34
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, TIPAKTHUECKUE HET HET
3aHATHS)
JlaboparopHbIe 3aHATHS 68 68
HWnas koHTaKkTHas padora:
Kontpouss camoctostenbHoi pabotsl (KCP) 2 2
IIpomesxxyrounast arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 4 4
Kypcosas paboma - -
Ilpopabomka yuebHoeo (meopemuueckozo) mamepuaia - -
Buvinonanenue unousuoyanvrulx 3a0anuii (n0020moesKa
coobujenull, npeseHmayuii)
Pegepam - -
Iloocomoska Kk mexywemy KOHmpo.io 4 4
KonTpoJn:
IToaroToBKa K 3K3aMeHy 35.7 35.7
OO0mas TpyA0€MKOCTh Yac. 144 144
yac B Tom uuncne koHTakTHas 1043 | 1043

paborta

3ad4. ell. 4 4

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenennie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIUHBL.

Paszensl (TeMbl) JUCHMILIMHEL, H3ydaeMble B 3 ceMectpe (ounas ghopma)

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapsl, JIP — maGoparopHbie

3anaTusi, CPC — camocTosiTenbHas paboTa CTyJeHTa

KomnunuectBo yacoB

pJe\E- HanMeHOBaHWE pa3/ienoB Ayopian IV S——
nena (Tem) Beero pabora Hast paboTa
JI 113 JIP
! 2 3 5 6 7




pasz-
nena

HaumenoBanue pasnenos

(Tem)

KonnuectBo yacoB

AynutopHas

Beero pabora

CamocrosTens
Has pabora

J I13 JIP

Beenenue. O0mas
XapaKTePUCTHKA PUINIECKUX
METOJO0B aHaIu3a.
Knaccudukanmus.

OO6m1ast XxapakTeprucTrUKa
(U3NIECKUX METOJIOB
uccaenoBanus. TpeboBaHuUs K
MmeToaaM. Pelraembie 3amaun.
ITepcnieKTHBBI pa3BUTHSI.

12 6

CHeKTpOCKOMUYESCKHE METOIbI
ananuza. Knaccugukarms.
ATOMHBIE U MOJICKYJISIPHBIE
CreKTpbl. MeTo b
abcopOIMOHHON U
YMHUCCHOHHOM CIIEKTPOCKOITUH

27 8 18

CIHeKTpOCKOIHS B BUIUMOU U
yIbTPaPHUOIETOBOM 00IACTAX.
DNEeKTPOHHBIE NIEPEXO/IBI U
AJIEKTPOHHBIE CIIEKTPHI
MOJIeKYJI. AGCOpOIIMOHHAs
CIIEKTPOCKOIHUS B BUITUMOU H
YO obnacTsx.

39 8 30

OcHoBbl HHGpaKpacHOH
criekrpockonuu. MK-
CHEKTPO(HOTOMETPHL.
MukpoBoaHOBas
CIEKTPOCKOIHSI.
Crnektpockonus

KOM6I/IHaHI/IOHHOFO pacCeaHus.

21 8 12

OCHOBBI aTOMHO-
a0bCcopOITMOHHOM
cnektpockonuu. AAC-
CHEKTPOMETPBI.

Hmozo no oucyunaune

34 68

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3auaTuda JeKINOHHOT0 THIIA.

No
pasn
ena

HanmenoBanue
paszzena (Tembl)

Copepxanue pazzena (TEMbl)

®opmMma
TEKYILEro
KOHTPOJIA

1 2

3

4




doTosrnexTpokoropumerpoB. CpaBHEHHE

Beenenue. OO6mias xapaktepucTtuka (Qu3nyueckux | Y CTHBIN
METO/IOB HCCIe0BaHUs. orpoc
Knaccudukanms.  TpebGoBanust K
METO/IAM. Pemaemsle 3a/1a4n.
IlepcrieKTHBBI pa3BUTHSL.
Crnekrpockonunuec | CHeKTpPOCKOMUYECKUE METOJbl | Y CTHBIU
KHE METO/IBI ananuza. Knaccudukamus. ATOMHbIE orpoc
aHaIn3a. u MOJIEKYJIIPHBIE CIIEKTPBL. JIP
Knaccudukanms. CnekTpockonus B BHAUMOH U
ATOMHBIE U yIabTpaduOIETOBOM o0JacTsX.
MOJICKYJISIpHBIE ONeKTPOHHBIE MIePEX0/Ibl u
CIIEKTPHI. AJIEKTPOHHBIE  CHEKTPhl  MOJIEKYIL.
BeposTHOCTH  mepexoqoB  MEXIy
AIIEKTPOHHO-KOJIE0ATEeILHO-
BpalllaTeJIbHBIMU COCTOSTHUSIMH.
NHTEHCUBHOCTH TMOJOC  Pa3IMYHBIX
MEPEXO0/I0B. [Tpumenenue
AJIEKTPOHHBIX CHEKTPOB MOTJIOMICHUS
B KAa4€CTBEHHOM U KOJUYECTBEHHOM
aHaynuse.
CHexTpocKomus B AOcCopOIMOHHAsT ~ CIIEKTPOCKOIUS B VYcrHBIIT
BUJIUMOM 1 BuguMon u Y® obnactsx. 3akoH byrepa- onpoc. JIP
ynbTpaduoneroBoit | Jlabepra-bepa. OTkimoHeHus OT 3aKoHA.
o0macTsx. OntumMuzanus yCIOBUH
(hoTomMeTpupOBaHHUSL. AHanmuTH4YeCKU
curaan. OCHOBHBIE THITHI PHOOPOB.
OcHOBBI KonebGatenbHplii u  KoJebaTenbHO-
uH(ppaKpacHon BpalIaTeJIbHBIA  CIEKTP  MOJIEKYIL
CHEKTPOCKOIUHU. ['pymmoBsie 4acTOTHI, ux
OO0m1re moHsTHS. UCIIOJIb30BAaHUE M OTPaHUYCHUA.
TpaguunoHHbIE HUK-
CIIEKTPO(HOTOMETPHI.
OCHOBBI aTOMHO- [Mpuntun meroga. OCHOBHBIE OJOKH
abcopOIIMOHHOM AAC-cieKTpoMeTpoB u ux
CIIEKTPOCKOIIH. Ha3Ha4YCHHE.
OO61ue noHATHS
2.3.2 3aHATHA CEMHHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUTIA — HE TIPETYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opmMma
No HanmenoBanue nabopatopHbix paboT TEKYIIEro
KOHTPOJIS
1 3 4
1. |U3ydeHue ycTpoWcTBa M MPHUHIMIA PAOOTHI CHEKTPOPoTOMETpoB u|OTUET MO

BO3MOXKHOCTEH  paznuyHbIX |1a00paTopHOIt

dorornekTpokonopuMerpoB. CpaBHeHHE TPUOOPOB MO CXOJIUMOCTH|[paboTe




MOBTOPHBIX U3MepeHud. CpaBHEHME CXOAUMOCTH M3MEPEHUH TMpHU
Pa3JINYHbIX 3HAYCHUAX ONTHUYECKOH INIOTHOCTH. HpOBepKa NACHTUYHOCTHU
KIOBET.

W3ydyeHne nmpueMOB Iepexoja OT aHaJUTUYECKOr0 CUTHajla K
KOHILIEHTPALUH. Pemenune 3ajau. Pacuer METPOJIOTHUECKUX
XapaKTEepUCTUK METOJUKHU: JHala3oHa OINpEAeNsseMbIX KOHLEHTpaLuH,
npezena 0OHapyKeHus

Otuer no
nabopaTopHOH
pabote

OnpeneneHne KOHLEHTPALMK —TSKEJIOIO MeTallyla B PAacTBOpE
UCIIOJIb30BaHUEM MPUEMOB a0COJIFOTHON CIEKTPOGOTOMETPUH.

C

Otuer no
nabopaTopHOH
pabote

ITomydenue anexTpoHHOr0 Y D-CrieKTpa OpraHmdecKoro Bemiectsa. OnpeneneHne
(yHKIIMOHAIBHBIX TPYIII OPTaHUYECKOTO BEMIECTBA IO JIEKTPOHHOMY CIIEKTPY.

Otuer no
nabopaTopHOH
pabote

IIpocras u muddepenmmansuas cnekTpodoromerpus. I[lpuemsl, CYIIHOCTH
MeTo0B. OnpesielieHne KOHIICHTPAIlUM aHaluTa MeTonoM auddepeHInanbHOl
CHEKTPOHOTOMETPHU C HKCIOJB30BAHHEM TPATYUPOBOYHOrO Tpaduka, MeToja
CTaHJapPTHOH T00aBKH, BHEIIHETO CTaHIapTa u ap. Pernenue 3anad.

Otuer no
nabopaTopHO
pabote

KauectBennblii ananu3z B Mmetone HK-cnekTpockonuu. M3yueHue mnpuHUUna
pabotst MK cnektpodoromerpa. Pemenne 3anauq.

Otyer mo
nabopaTopHO
pabote

Wzydenne mnpuHIMIa pabOTBI aTOMHO-aOCOPOIIMOHHOTO CHEKTpOMETpa C
IUITAMEHHOM UM 3JeKTpoTepMuyeckoll aromu3auued. I[lomydeHue aTtoMHO-
abCOPILIMOHHOTO CIIEKTpa 3j1eMeHTa. Pemenue 3anay.

Otuer o
nabopaTopHO
pabote

Ko eécem nabopamoprvim pabomam umeiomes Memooudeckue YKa3anus, YmeepicoeHHble Ha
Kkageope ananumuyecxkou xumuu Kyol'y

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThI - HE TPEAYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus IJI CAMOCTOSATeIbHOH pPadoThl

00y4YarOIIUXCS 10 JUCHHUILIMHE (MOTYJII0)

[TepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS TUCIIUILTAHBI

Ne Bun CPC IO BBINOJIHEHUIO CAaMOCTOSITENbHOM paboThI
1 2 3
1 | [IpopaboTka yueOHoro |1. MeTonuueckre peKOMEHAIMUA K OpraHU3AlNK ayJAUTOPHON U
(TeopeTHuyecKoro)  |BHEAyAUTOPHOH  (caMOCTOSITE€NbHOH)  pabOThl  CTYJAEHTOB:
Marepuaia Meroandeckue ykazanms/ coct. T.II. Cropoxenko, T.b.

[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc.yH-T, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnameB. AHanUTUYECKas XHUMHUSL.
CHeKTpOCKONMMYECKHE METOAbl aHaim3a. YuyeOHoe Tmocolue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. Iloumnok, 3.A. Temepaamen. MomnekynspHas
abcopbuunonHas cnektpockonus. Kpacnonap, Kyol'VY, 2016.




Brinonaenune 1. MeTonuueckne peKOMEHIAIMN K OpraHU3alNK ayJAUTOPHON U
WHIUBUAYAIBHBIX  [BHEAYTUTOPHOW  (CAaMOCTOSITENIbHOM)  pabOThI  CTYACHTOB:
3amaHuii (MoAroToBKa |Merogumveckue ykaszanus/ coct. T.II.  Cropoxenko, T.b.
COO00I1LIEeHNUH, [Tounnok, A.B. becniannos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
MIPE3CHTAIINN ) roc.yH-t1, 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepaameB. AHaIUTUYECKAs XUMMSL.
CrekTpocKONMYecKre MEeTOAbl aHanu3a. YuyeOHoe Mocolue.
Kpacuonap, KyoI'Y, 2013.
3. T.b. [TIlouunok, 3.A. TemepnamenB. MonekymnspHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.

[ToaroroBka k Texyuiemy|1l. Mertoauueckue peKOMEHAALMU K OpraHu3aluK ayJUTOPHOU U
KOHTPOJIIO BHEAYJIUTOPHON  (CaMOCTOSATENbHONH)  pabOThl  CTYJEHTOB:

Meroanueckue ykaszanums/ coct. T.II.  Cropoxenko, T.b.

[Tounnok, A.B. becnianios, H.B. Jlo3a. — Kpacnonap: Kybanckuii

roc.yH-t1, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepaameB. AHaIUTUYECKAs XUMMSL.

CriekTpoCKONUYeCKHe METOJbl aHalu3a. YuebHoe mocolue.

Kpacuomnap, KyoI'Y, 2013.

3. T.b. [Iloumnox, 3.A. Temepnames. MonekymnspHas

abcopOuuronHas cnektpockonus. Kpacnonap, Kyol'Vy, 2016.

VY4eOHO-MeTOIMYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUMYEHHBIMHU BO3MOKHOCTSAMHU 3710poBbs (OB3) nmpenocrasisorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst I ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B I1e4aTHO (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTesbHbIEC TEXHOJIOTHH.

B mpomecce ocBoeHus MaHHOW Y4eOHOW AMCIUIUIMHBI HCIONB3YIOTCA CIEAYIOIINE
oOpa3oBaTelbHbIE TEXHOJIIOTUU: ayIuTOpHas paboTa B BUJIE TPAJAULMOHHBIX (HOpM: JIEKIUH,
CEeMHHApbI, MPAKTHYECKUE 3aHATHA U T.IL; CAMOCTOSTENbHAs pabdoTa CTYIACHTOB, T'PYIIIOBBIC
JMCKYCCHH, 3aHATUS - KOH(EpeHIMH, TMPOBOAUTCA pazdop MpaKTHUECKUX 3ajad.
[IpenycMOTpeHbl KOHTAaKTHBIE Yachl, B paMKaX KOTOPBIX IMpPENoJaBaTellb, C OJHOW CTOPOHHI,
OKa3bIBAET MHMBHyaJIbHbIE KOHCYIBTALIMH MO0 XOAY BBIIIOJHEHUS CAMOCTOSITENBHBIX 3aJJaHUH,
a C Ipyroil CTOpPOHBI, OCYIIECTBISET KOHTPOJIb U OLIEHUBAET PE3YIIbTAThI THX WHANBUIYATEHBIX
3agaHuid. [l uKcanuy TBOPYECKOTO MPOJBMKEHHUS HCIOJNb3YeTCs PEUTHMHIOBas CUCTEMa
OILICHKW 3HAHHUU CTYJEHTOB II0 PE3yIbTaTaM MPOBEPKH MOIYIHHBIX PEHTHHTOBBIX KOHTPOJIBHBIX
paboT, mpuMeHsieTcss OOCYXJIEHHE pe3yabTaTOB pabOThl CTYACHUYECKUX HCCIIEA0BATENbCKUX
TPYII, HEKOTOpPbIE pa3lelibl TEOPETHYECKOTO Kypca pacCMaTPUBAIOTCS C HCIIOJIB30BaHUEM
oTeperKarolieil caMOCTOATENbHOM paboOThl: CTYJEHTHI MOJIYYaloT 3a/laHie Ha M3y4eHHEe HOBOTO
MaTepuala 1o ero H3JI0KEeHUS Ha JICKIHH.
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B pamMkax uTeHHs Kypca IpeayCMOTPEHO MOCeIIeHne PU3UKO-XUMHUYECKUX J1abopaTopuit
DKOJI0ro-aHaJIUTUYECKOT0 LIEHTPa U LIEHTpa KOJUIEKTUBHOIO N0JIb30BaHusA KybaHckoro
TOCYHUBEPCUTETA.

Jlnst muu ¢ OrpaHMYeHHBIMU BO3MOXHOCTSAMHM 3/I0POBBA MPEIYCMOTPEHA OpraHu3aus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHo4YHbIE CPeCTBA AJIS TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTalMu.

4.1 ®oHA OLIEHOYHBIX CPEICTB VI MPOBeeHHs] TEKYIero KOHTPOJIA.

4.1.1. IlpumepHbIe TeMBbI YCTHBIX COOOLICHMIA:

1. CriekTpocKONMYeCKHe METO bl aHalIu3a ceroHs. [IepcrekTuBbI 1 OCHOBHBIC
TCHCHIIUY PA3BUTHSI.

2. IlpumeHeHne 3JeKTPOHHBIX CIIEKTPOB MOTJIOIIEHHS B KAYECTBEHHOM U
KOJIMYECTBEHHOM aHaJIN3e.

3. MuxkpoBosHoBas criekTpockomnus. [IpakTiHueckoe MpUMEHEHUE U NEPCICKTUBBI
pa3BUTHSI.

4. Muddysnoe oTpaskeHue: TEOPHS U MPAKTUKA.

5. CniekTpockonust KOMOMHAIIMOHHOTO paccestHus. CIIeKTpOMeTpbl KOMOMHAIIMOHHOTO
paccesHus. HpaKTI/ILICCKOC IMPHUMCHCHUC CIICKTPOCKOIINHU KOM6I/IHaIII/IOHHOFO pacceiaHus.

6. UK-crekTpocKomusi: MHOrooOpasue periaeMbIxX 3a1ad.

4.1.2 O6pa3zen Oui1eTa peiiTHHIOBOIl KOHTPOJILHOMH PadoThI.

1. Jlaiite ompeneneHue CaeayOMMUM MOHATUIM: 1) nedopmarimonHoe Kojaebanue; 2) MeTox
0a30Boil JIMHUM; 3) AJATUTHBHOCTh ONTHYECKOW IUIOTHOCTH, 4) YKaxkute (QU3NYCCKUN
CMBICI MOJIsIpHOTO Kod(¢duuumenta mnornomenus; 5) WM3o0pasute Oi0K-cxemy
CIEKTPAJILHOTO MPUOOpa C yKa3aHUEM OCHOBHBIX Y3iI0B. 6) M300pasute KpHBYIO
CIEKTPO(POTOMETPHUECKOTO TUTPOBAHUSI, €CIH OINPEACISEMOE BEIIECTBO M IPOJYKT
peakIuy He MOTJIOUIAIOT M3Iy4YeHHe, a THTPAHT MOIJIOIIAaeT; 7) HAa30BUTE Iapamerp,
ucnonbszyembiii B IK-ciektpockonuu i uIeHTU(PUKALUU BEUIECTB (C MOSICHEHUSIMN).
(7 bannos)

2. BHyTpeHHss »Heprusi MOJIEKYJl M €€ W3MEHEHHME INpH IMOIVIOIMIEHUH KBaHTOB YD wu
BUAUMOTO m3nMydeHus. OCOOEHHOCTh DIEKTPOHHBIX IIEPEXOJ0B B  MOJICKYJIaX.
OJEeKTpOHHBbIE CHEKTPbl MoOJeKyJl. OCHOBHbBIE XapaKTEPUCTHUKU CIEKTPAIbHOW JIMHUM.
['padmyeckoe npencTaBieHUe CIEKTPOB MOTJOMEHUs. (7 6an108)

3. Hwxe mnpuBeneHbl 3HAUEHUS MOJSIPHBIX KO3(DPUIIMEHTOB MOIJIOMIEHUSI KOMILJIEKCOB
HUKeNd U KoOayibTa ¢ 2,3-XMHOKCATMHIUTHOIOM MPU COOTBETCTBYIOLIMX MaKCUMyMax

MOTJIOICHHUS:
é JIsHA BOJIHBI, HM
510 656
& (CO) 36400 1240
¢ (Ni) 5520 17500

0,425 r mo4Bsl pacTBOpWIM U 3aTeM pazbaswm 10 50,0 mu. Ha anmukBoTHOM wactu (25
MJT) QWM MELIaroIue IpUMECH; ociie Jo0aBieHus 2,3- XUHOKCATMHIUTHONIA 00beM
nosenu 10 50,0 M. OnTuyeckas MIOTHOCTh MOJTYYEHHOIO pacTBOpa B KIOBETE JUIMHOM



1,00 cm pasna 0,446 npu 510 uam u 0,326 mpu 656 HM. PaccuumTtaiite mpoLeHTHOE
cojiepaHue KoOanbTa M HUKEJS B TTOYBE. (7 06aiiog)

4. Jlnsa onpeneneHus MOIMOICHA B CTAJIM U3 CTAHIAPTHOTO pacTBopa, coaepxariero 0,1124 ¢
H;MoO42H,0 B 100 mu pactBopa, ObuM 0TOOpaHBI yKa3aHHBIC HIKE O0BEMBI, U TIOCTIE
00paboTKu GeHIrHApa3suHOM U pa3dasieHust Bogoi 10 100 M1 mosydeHbl cienyromue
3HAYECHUS ONTUYECKON IJIOTHOCTU PACTBOPOB:

OtobOpaHHbIE 2 4 6 8 10
00BEMBI, MII

Ornrnueckas 0,05 0,11 0,16 0,21 0,25
IJIOTHOCTh

Hagecky cranu 1,2 r pacTBOopwin B KUCJIOTE U pazdaBuiM pacTtBop Boaoi 10 50 miu. 13 5

MJI 3TOTO pacTBOpa IIOCIIE COOTBETCTBYIOIIEH 00paboTku Obuto mosrydeHo 100 mi

OKpaIieHHoro pacteopa. OnTuueckast IIIOTHOCTh €ro oKazayiach paBHou 0,12.
Omnpenenuthb coepkanne MonubdaeHa B ctainu (B %). (7 6awios)

4.2. ®oH/ OLIEHOYHBIX CPEACTB ISl IPOBEAeHNs MPOMEKYTOYHON aTTecTAllun

VcneBaeMoCTh CTYIEHTOB B TEUEHHE CEMEecTpa KOHTPOIMPYETCSl B IpolLecce HAIMCaHUSA
PEHTHHTOBBIX KOHTPOJBHBIX pabor. Kaxkmas xoHTpombHas paboTa OTHOCHUTCS K ONPENETICHHOH Teme,
3a7aHusl OLICHUBAIOTCSA 10 OayuTbHOM cucteMe. [ToiHOCTRIO perieHHas 3aqada OLEHUBAETCS B 7 OaJlIoB;
OTBEThI HA TEOPETUYECKHE BOIPOCH! B 3aBUCUMOCTH OT UX CJIOKHOCTH OLIEHHBAIOTCA OT 3 10 7 Gaynos. 3a
pelieHne 3aJadd  JOMOJHHUTENFHBIM HECTaHAAPTHBIM CIIOCOOOM M 32 MOAPOOHBIH OTBET Ha
TEOPETHYECKUI BONPOC HOOABISIOTCS IOMONHUTENBHBIE OAUIbl. 3a KOHTPOJIBHYIO padoOTy MO Teme
CTYIICHT NOJydYaeT 3a4eT, eCIM HaOMpaeT B CyMME 32 BCE BBIIIOJIHEHHBIE 3a/IaHHsI KOJIMYECTBO OAalIOB HE
menee 50% ot MakcuMmanbHOTO. Ecim Bce KOHTpONBbHBIE pabOTHI B TEUCHHWE CEMECTpa 3a4TeHBI, BCE
7Ta00paTOpHBIE PAOOTHI BEITOIHEHBI U 3alUIIECHBI, CTYICHT JIOITyCKAeTCs K 9K3aMEHY.

[IpomexxyToyHast arrecTanust NpoBOAMTCS B (opMme »Hdk3ameHa. [lo OKOHYaHMM W3yYEHUS
JUCHUIUIMHBI  CTYACHTBl  00s3aHBI  BBINIOJHWATH M 3alIUTHTh Bce JabopaTropHble  PadOTHI,
NpeyCMOTpEHHBIE TMporpaMMoi. [IpoMeskyTodHasi arTecTals NpecieAyeT Iellb OLUEHHTh YPOBEHb
(GopMupOBaHHS KOMIIETCHIIUH, pa3BHTHE TBOPYECKOIO MBIIUICHUS, NPUOOpPETEHHE HABBIKOB
CaMOCTOSITETIbHOM PabOoThI, YMEHHE IPUMEHSTH [TOTYYCHHBIC 3HAHUS JIJISl PEIICHUS TIPAKTHUECKHX 3a/1a4.

[IpenonaBarens BOpaBe 3ajaBaTh CTYIEHTaM JIOMOJIHHUTEIBHBIE BOIPOCHI MO Bcell yueOHOM
nporpamMMe JUCHHUIUIMHBL. Pe3ynprar cjaun sK3aMeHa 3aHOCHUTCS TPerojaBarelieM B 9K3aMEeHAIMOHHYTO
BE/IOMOCTb U 3a4ETHYIO KHUKKY.

CryneHTsl 00513aHbI CIATh DK3aMEH B COOTBETCTBUU C PACIICAHUEM M YUEOHBIM IIAHOM.

OK3aMeH MO IUCLUUIUIMHE TpeciiefyeT Lelb OLECHUTh YPOBEHb (OPMHUPOBAHMSA KOMIETEHLHH,
pa3BUTHE TBOPUYECKOTO MBIIUICHHS, NPUOOPETEHHE HABBIKOB CAMOCTOSATENHHOW palboThl, yMeHHE
NPUMEHSTh TIOyYeHHBIE 3HAHUS JUIsl PELICHUS TPAKTUIECKUX 3ajad.

dopma mpoBeZicHUsT IK3aMEHA: YCTHO WIIM NMHCBMEHHO YCTAaHABJIMBACTCS PEHICEHHEM Kadeapsl.
OK3aMeHaTopy NpEeAOCTaBIIeTCS NPaBO 3aJaBaTh CTYAEHTaM JIOTIOJHHUTENbHBIE BONPOCHI IO BCeH
yueOHOM TporpaMmMe JTUCHUIUIMHBL. Pe3ynmpTar clauM 3K3aMeHa 3aHOCHTHCS IPErojaBaTeieM B
9K3aMEHAIMOHHYIO BEJIOMOCTh U 3aUETHYIO KHHXKKY.

Bonpocsl Kk 3k3ameny

1. BsaumopeicTBUE NEKTPOMArHUTHOTO M3TyYeHUsS B BUAMMON U Y D- o0nacTsax crekrpa
C aToMaMH U MOJIEKYyJaMH. /[MCKpPETHOCTb DHEPreTUYECKUX IIEPEXOJ0B B aToMax M
MoJIeKyJax. BeposaTHOCTh IHEpreTHUecKUx MEepexo/ioB, BPEMs KU3HU BO30YKICHHBIX
COCTOSIHUM.

2. Knaccudukanus 1 OCHOBHON TPUHIIAIT METOI0B aHATTUTHYECKON CIIEKTPOCKOTIHH.
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10.
11.

12.
13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27

ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI, UX Pa3IndMsl, IPOUCXOKACHHUE.

CrieKTphbl MOTJIONIEHUS M UCITYCKaHUs, UX TpaduyecKoe MpeacTaBiIeHHe.
KBanToBOMeXaHWYECKUH MOIXO0 K O0BSICHEHUIO crieKTpoB. Kitaccudukaius CriekTpoB B
3aBHCUMOCTH OT YCJIOBUM MOJIy4EHUs, IPUPOJIbI 00BEKTa, TUIA €r0 YHEPreTHIECKUX
IIEPEXO0JI0B.

[lepeunciure BakKHEHIIME NapamMeTpbl MEKTPOMArHUTHOrO u3inydeHus. Onpenenure
dusnueckuii cmpica kodddumnmenta DUHIITEHHA. YKAXKUTE OCHOBHBIC XapaKTePUCTUKU
CIIEKTPaJIbHOM JINHUH.

XpoModopbl B ayKCOXPOMBL. 6 — G, N — G, N — T 3IEKTPOHHBIE MEPEXOIBL.
DNeKTpPOHHBIE CIIEKTPhI MoJieKyIl. KonebaTenbHas CTpyKTypa JIeKTPOHHBIX CIIEKTPOB.
N300pa3ute GI0K-CXeMBbl CHEKTPATBHOTO MPUOOPa, YKAKUTE OCHOBHBIE y3Jbl. HazoBuTe
OCHOBHbBIE XapaKTEPUCTUKU CIEKTPajIbHOro mpubdopa.

OCHOBHOH 3aKOH HOIJIOUIEHMS 3JEKTPOMAarHUTHOTO HM3aydeHHs. EQMHUIBI M3MepeHus
kodd¢unuenta mnornomeHus. DOu3HUecKUd CMBICI  MOJISIPHOTO KO3 uImueHTa
HOTJIOLICHMSL.

OcCHOBHBIE  TNPUYMHBI  OTKJIIOHEHWsS OT 3akoHa  byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUIECKOM METO/IE aHAIN3a B BUAMMOHN 1 Y D-001acTsX CcrieKTpa.
CrieKTp NOTJIONICHHSI U OCHOBHBIE (DOPMBI €0 MpeICTaBICHUS.

[aiite onpeneneHrne ONTUYECKOM IUIOTHOCTH, IOTJVIOUICHMS, IPOITYCKAHMUSA. YKaKHUTE
B3aUMOCBSI3b MEXAY OSTUMM BeluuuHaMmH. [lokaxkute pacueToMm, BO CKOJIBKO pa3
M3MEHUTCS ONTHYECKasl IJIOTHOCTh M MPOIYCKAHME PAacTBOPA, €CIIM €ro KOHLIEHTpalUs
YMEHBLIUTCS WM YBEJIUYUTCS B N pas.

[lepeuncnure OCHOBHBIE CITIOCOOBI MOHOXPOMATH3ALUU U3TYUECHHUS.

[louemy BO MHOTHMX Cly4yasix ONTHYECKYIO IUIOTHOCTh PAcTBOpA CTaparOTCs U3MEPSTH B
o0jacTu MakcUMyMa MOIJIOIIEHUs BelecTBa?

Ykaxkute OCHOBHbIE (PAaKTOPBI, KOTOPbIE HEOOXOJUMO YUYUTHIBATH MPH ONTHUMH3AINH
ycIoBHI (POTOMETPHPOBAHUSI.

HazoBuTe OCHOBHBIN THI JETEKTOPOB M3Iy4eHHs B BUIUMOUN 1 YD obnacTsx.

Cxema OOKa. OcHoBHbIE OTJINYMS CHEKTPOPOTOMETPOB oT
(OTOIIEKTPOKOIOPUMETPOB.

OCHOBHBIE THUNBI KPUBBIX  (OTOMETPHUYECKOTO tuTpoBanusa. [Ipenmymiectsa

(oTOMETPUUYECKOT0 TUTPOBAHUS MEpe]] KIACCHUECKUM TUTPOBAHUEM.
OmnpeneneHne KOHILIEHTPALIMM JIBYX MM 0oJiee OKpAalIeHHBIX COECJUHEHHHM Npu HuX
COBMECTHOM npucyrcTBuu. Meton @upopara, ero OCHOBHOM MPUHIIMIL.
AHaJIUTHYECKUN CHUTHAJI B METOJAaX MOJEKYJISIpHOW aOCOPOIIMOHHON CHEKTPOCKOIUH U
IIPUEMBI IIEPEX0/1a OT BEJIMUMHBI aHAIUTUYECKOTO CUTHAJIA K KOHLEHTPALINH.
[Ipocras u muddepenumanvuas cnektpodoromerpus. Hasnauenue pactBopa
CPaBHEHHS.
NK-cniextpsl norsouieHus Mosiekyi. KonebarenpHble nepexoibl A1 TapMOHUYECKOTO
OCLIAJUIATOPA U PEATBHBIX MOJIEKYIL.
Cxema UK-cnektpodoTomerpa. OCHOBHBIE OTIUYHSI OT CHIEKTPOGYOTOMETPOB B BUUMOM
u Y ®-o6nactsx.
[TpuHuMnuanbHas cxema U KiacCu(pUKalus CIeKTpaIbHbIX MPHUOOpPOB. XapakTepUCTUKA
MCTOYHUKOB M31ydeHHs. OCHOBHBIE TUIIBI JeTeKTOpoB MK-n3nydenus.
CymHocTh KadecTBEHHOro aHanu3a B Merosae MK-cnekpomerpun.
CymHocTh MeToJla aTOMHO-a0COpOIIMOHHON criekTpoMeTpuu. OcHoBHBIe 010k AAC-
CIEKTPOMETPA.
ComnocTaBbTe BO3MOXKHOCTH METOOB CIIEKTPOCKOMUH (3JIEKTPOHHOM, KojiebaTeaIbHOM) B
UCCIIEIOBAaHUSIX CTPOEHUS MOJIEKYIL.

. MeTpOJIOTI/I‘{CCKI/IC XapaKTCPUCTHKHU U IPUMCHCHUC B aHaJUTUYECKOMH IIPaKTHUKC

METOJIOB aTOMHOW U MOJIEKYJISIPHOM a0COPOIIMOHHOM CIIEKTPOCKOIHUU.
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IIpumep 3K3aMeHANMOHHOI0 OWJIeTa
3K3AMEHAIIMOHHBIN BUJIET Nel

1. Bzaumopericteue Y ®- 1 BUAMMOIO U3JIy4CHHS C aTOMaMU U MoJiekyinamu. [Ipoucxoxaenue
ATOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB IMOTJIOMICHUS U UCITyCKaHUSI.

2. Cxema cnektpodoTomerpa. KpaTkas xapakTeprcTuka OCHOBHBIX OJIOKOB.

3. 13 maBecku ctanu maccoit 0,2542 r nocie coorBercTBYroMIEeH 06padoTku noxyumnu 100,0 M
pacTBopa, CoiepKallero AMMETUITIMOKCUMAT HUKelsd. OnTHYeckas MI0THOCTh 3TOTO pacTBopa
OTHOCHUTEIILHO pacTBOpa cpaBHeHus, coaepxkaiiero 6,00 mr Ni B 100,0 mu, paBua 0,34. Jlns
CTaHJIApTHBIX pacTBOPOB ¢ coaepxkanuem 4,00; 8,00; 10,0 mr nukens B 100,0 M1 monyduiiv npu
TEeX K€ YCIOBHUSIX OTHOCUTEIbHBIC ONTHYECKHE TUIOTHOCTH cooTBeTcTBeHHO: -0,240; 0,240;
0,460. Beruucnute MaccoByto 10710 (%) HUKeIs B CTaJIH.

Kputepun ouenku:

- OTMETKAa «OTJIMYHO» BBICTABIIACTCS C YYeTOM CHOPMHUPOBAHHOCTH KOMIICTCHIIMN, €CIH JaH
MOJIHBIN, MPAaBWIBHBIA OTBET, MaTepHall M3JIOKEH B ONPEICIICHHOW JIOTHYECKOH MOCIEI0BATEIIbHOCTH
JIEMOHCTPHUPYETCSI MHOTOCTOPOHHOCTh IMOJIX0/I0B, MHOTOACTIEKTHOCTh OOCYXJICHHS MPOOJIEMBI, YMECHUE
apryMEHTHUPOBATh COOCTBEHHYIO TOYKY 3PCHHUS, HAXOIWTh MYyTH pPEIICHWS IO3HABATENBHBIX 3ajad,
YCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO'CJICI[CTBCHHI)IC CBs3U MC)K)Iy CTpOCHI/ICM, CBOﬁCTBaMH nu HpI/IMCHCHI/IeM
BC€IICCTB, B JIOTHYCCKOM paccyxcaeHI/H/I u pCH_[CHI/II/I 3aJa4u HET OHH/I6OK, 3aJga4da pemeHa paHI/IOHaHBHBIM
CIocoooM;

- OTMETKAa «XOPOIIO0» BBHICTABJISIETCS CTYIEHTY, €CIM OTBET MOJHBIN M MpaBUIIBHBIN Ha OCHOBE
U3yYCHHBIX TEOPUH, MaTepuall U3JI0XKEH B OMNpeNe]EHHOHN JIOTHYECKON MMOCIeA0BATENIbHOCTH, IPU 3TOM
JIOITyCKaIOTCSl HECYILIECTBEHHbIE OLIMOKM B OTBETaX Ha TEOPETHUYECKHE BOIPOCH WM B PEIICHUH 3314,
KOTOpBIE CTYZACHT MOKET UCIIPABUTH MO YKA3aHUIO MPEI01aBaTeNs

- OTMETKA «YIOBJIETBOPUTEIbLHO» BBICTABIIACTCS CTYACHTY, €CJIM OTBET MOJIHBIA, HO MPU 3TOM
JIOTyIIIEeHA CYIIEeCTBCHHAs OIMMOKAa WJIM OTBET HEIMOJHBIN, HECBS3HBINA, HE TPOSBISIOTCS YMEHUS
MPUMEHSATh TEOPETHUUECKUE 3HAHWS IPH PEIICHHHM MPAKTUYECKHX Mpo0JieM; 3HAHHE MpeaMeTa ¢
3aMETHBIMH Tpo0OenaMu, HETOYHOCTSIMH, HO TaKWMH, KOTOpble HE CIy)KaT MPemsaTCTBUEM IS
JATBHENIIIeT0 00y4IeHUs

- OTMETKAa «HEYIOBJIeTBOPHTEJIHLHO» BBICTABIISCTCS, €CIM OTBET OOHApPY)XMBAaeT HE3HAHUE
OCHOBHOTO COJIepKaHus yueOHOTro MaTepuana

OreHOYHbIE CpEICTBA Ui WHBAJIHMIOB M JIMI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI
BBIOMPAIOTCS C YI€TOM MX HHIMBHYANbHBIX MCUXO(PHU3HYECKHX OCOOCHHOCTEM.

— TIpH HEOOXOAMMOCTH HWHBAIWAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 310POBBS
HPEIOCTABIISIETCS JOTOIHUTEIbHOE BPeMs AJIs TOJrOTOBKY OTBETA Ha IK3aMEHE;

— MPU MPOBEICHUH MPOLIETYPHl OLICHUBAHUS PE3YIbTATOB O0YUEHUSI HHBAIUOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3I0POBbS NMPEAYCMATPUBAETCS UCTIOIB30BAHNE TEXHUUECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATHHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIs1 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
W UWHBaJWAOB TIpOLIEypa OILICEHWBAHUSA pE3YyJIbTaTOB OOyUeHHUS 10 AWCIMILIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO JTAIlOB.

[Ipouienypa oleHUBaHUsI pe3yabTaTOB OOYYEHHUS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMUILIMHE (MOAYNIO) MpeaycMaTpuBaeT MpeloCTaBlIEHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
uH(popMauu:

JIns muu ¢ HapyleHUussMU 3pEHHUS:
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— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHoM hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS M CUUILTUHBI (MOTYJIfA).
5.1 OcHoBHasi TuTEpaTypa:

1. OCHOBBI aHATMTHYECKON XUMUH: YIeOHUK TSt cTyneHToB By30B: B 2 T. T. 1, 2. /Ilox pen.
1O.A. 3onoroBa, M.: Axkanemus, 2014.

2. OCHOBBI aHAJIMTUYECKON XUMUM: YU4EOHHUK JUTsl CTyIeHToB By30B: B 2 T. T. 1, 2. /Tlox pen.
FO.A. 3omoroBa, M.: Axagemus, 2010.

3. Kpuctuan I'. Ananutuueckas xumus: B 2 T. T.1, 2/ nep. ¢ aurn. A. B. T'apmarua u ap. -
M.: BUHOM. Jlabopatopwus 3Harwmii, 2009.

4. IHounnok T.b., Temepnamen 3.A. AHaTUTHYECKAs! XUMUS: CIIEKTPOCKOMMYECKHUE METObI
aHanmm3a. YuebHoe nocobue. Kpacnonap, Kyol'Y, 2013.

5. IHounnok T.b., Temepnames 3.A. Monekymnsipaas aOCOpOIIMOHHAS CIIEKTPOCKOIIHS.
Yuebnoe mocobue. Kpacuomap, Kyol'Y, 2016.

6. bap6anat H0.A. OCHOBBI aHAMUTHYECKON XUMHUU: MPAKTUIECKOE PYKOBOJCTBO
[DnexTponnsiii pecypce] : pykoBojactso / FO.A. bapbanar, A.B. I'apmar, O.B. Monorapoga, E.A.
Ocurnoga ; mox pea. 3omotosa FO.A., llexosnoso#t T.H., Ockonka K.B.. — DnexTpoH. nan. —
Mocksa: UzpatensctBo "Jlabopatopus 3nanuii", 2017. — 465 ¢. — Pexxum noctyna:
https://e.lanbook.com/book/97410

5.2 lonoHUTEILHAS:

1. BacumbeeB B.II. AnanuTtmueckas Xumus: COOPHHK BOIMPOCOB, YIPaXHEHWH W 3a/iad: ydeOHOe
nocobue st cryaeHtoB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. OpiioBa - 4-¢ u3.,
crep. - M.: [Ipoda, 2006.

2. OCHOBBI aHAJTUTUYECKOM XUMHH: 3a/1a4M U BOIPOCHL: ydeOHOe 1mocodue AJisi CTYJeHTOB YH-TOB /
nox pen. 10. A. 3onotosa. - M.: Beicmas mkosa, 2002

3. Ilentun 0.A., Bunkos JI.B. ®usndeckne MeTo bl MccnenoBanus B xumun. M: Mup, 2003.

4. ®usnyeckue METOAbl HCCIICMOBAHUS HEOPraHWYECKHX BEIIECTB: yd4eOHOe mocobue uist
cryneHtos/ on ped. A.b. Hukonmsckoro. M.: Akanemusi, 2006

5. Toumnok T.b., Temepnarues 3.A. Monekyisipaasi abcopOIroHHast criektpockomnus. KpacHonap,
Ky6I'Y, 2016

6. Bepmumnun, B.M. Ananutuueckas xumus [ DnekTpoHHBIN pecypce] : yueOnuk / B.W. Bepmunus,
W.B. Bnacosa, U.A. Hukudoposa. — Dnextpon. nadH. — Cankt-IlerepOypr : Jlans, 2017. —
428 ¢. — Pexxum moctyma: https://e.lanbook.com/book/97670

5.3. Illepuoauyeckue u3IaHNUs:

1. «Kypnan ananutuueckoir xumun», Poccus, Mockaa.
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. «3aBojckas naboparopus. JluarHoctrka Matepuanony, Poccusi, Mocksa.
. «AHaNUTUKA U KOHTPOJIbY, Poccus, ExkatepunOypr.

. «Spectrochimica Acta. Part By, usznarensctBo Elsevier

. «Analytical Chemistry», uzgarenscteo ACS

DN AW

6. IlepeyeHr  pecypcoB  HHGPOPMANMOHHO-TEJEKOMMYHHUKANMOHHOW  CceTH
«HTepHeT», B TOM uYHCJe COBpeMeHHble TNpodeccHOHANIbHbIE 0a3bl [aHHBIX U
HH(OPMALIMOHHbIE CIPABOYHbIE CUCTEMbl, HeOOXOAUMBbIEe IJIsi OCBOCHHMS JHCUMILIMHBI
(Mmomyais).

- Uadopmanmonnas cnpaBoyHasi CHCTEMa HOPMAaTHBHO-TEXHUYECKOH U MPaBOBON MH(OPMALIUH
TexakcnepT (HaIMOHAIBHBIE CTAHAAPTHI, IPUPOI00XPAHHBIE HOPMATHBHbIE JTOKYMEHTHI)
www.cntd.ru

- [TouckoBas mnardopma, oobeauHsIOmAs pedepaTuBHbIC 0a3bl JaHHBIX MyOJINKaLUi B
HaYYHBIX KypHaiax u natentos http://www.webofscience.com

- bubimmorpadudeckas u pedeparuBHas 6aza JTaHHBIX

https://www.scopus.com

- CpaBouHo-nipaBoBas cucrema «KoncynbranT [Iroc» (http://www.consultant.ru)

- ba3a nannbix Hay4noii anextponnsiii oudianorexku eLIBRARY.RU https://elibrary.ru/

- ®enepanbHas rocynapcTBeHHas nHpopMalmonHas cuctema «HammoHanbHas 3JIeKTpOHHAS

oubimoTeka» https://H30.pd

7. Meroauyeckue YyKa3aHusi Jsi 00y4alOIIUXCA 110 OCBOCHHMIO MCHUILIMHBI
(Mopy.Jist).

Ilo xypcy npeaycMOTpPEHO MpOBEACHUE JEKIMOHHBIX 3aHATHM, Ha KOTOPBIX JaeTcs
OCHOBHOHM CHCTEMAaTHU3MPOBAHHBIA MaTepuall M Pa3bACHSIIOTCS HAMOOJIee CIOKHBIE AaCIEKThI
U3y4aeMbIX METOJIOB aHaIU3a.

Ha naGopaTopHBIX 3aHATUSAX CTYIEHTHl 3aKPEIUIAIOT IIOJIyYEHHbIE TEOpPETUYECKUE
3HaHMSI, OCBAUBAIOT CHEU(UKY U MPUHIUI padOThl AaHATTUTUYECKOTO 000pYAOBaHHUS, CIIOCOOBI
MOJYYEeHHUs] aHAIMTUYECKOr0 CUTHaJla ¥ Iepexo/ia K KOHLEHTpauu aHanuta. [Ipu moaroroske
nabopaTtopHoil paboTe HEOOXOJMMO BHUMATENBbHO M3YyYUTh TEOPETHMUECKUH MaTepuan o
JAaHHOM paboTe, TEXHUKY BBINOJHEHHS 3KCIIEPUMEHTa, O3HAKOMMUTBHCS C HMHCTPYKLIUSAMH K
npubopam, KOTOpPbIE UCTIOIB3YIOTCS TIPH BHITIOTHEHUN PaOOTHI.

O0padoTka pe3yabTaToB JadopaTopHbix pador. Otuér o nabopaTopHOW pabote
JIOJDKEH COJIEPKATh BCE TIOJTYYECHHBIC SKCIIEPUMEHTAIBHBIE PE3YIIbTaThl, HEOOXOANMBIE PACUETHI
U BBIBOJIBI. OTUET MOJDKEH MPEeAOCTABIATHCS MPENoAaBaTelNto sl MPOBEPKU B TEUEHUE HEAEIH
MOCJI€ BHITIOJIHEHHS JTabopaTopHO padoThl. [IpoBepka mabopatopHOil pabOTHI COMPOBOXKIAETCS
cobeceJoBaHWEM C TpernojaBaTeleM. BBIMOJTHEHHBIMM CUUTAIOTCS TOJBKO HPUHSATHIE
npenoiaBaresieM JabopaTopHbie padboTh!!

BaxHeliluuM 3Tanom Kypca siBJIsieTcsl CaMOCTOsATeIbHAsA padoTa no JMCUMILJIMHE, B
paMKax KOTOPOil CTYAEHTbI OCYILIEeCTBJSIIOT TMPOPadOTKYy Y4YEOHOro (TEOPETUUYECKOTO)
MaTepHuaia, TIOATOTOBKY K TEKYIIEMY M NPOMEXYTOYHOMY KOHTPOJIIO, a TAK)K€ BBITOJHSIOT
WHIUBHyaJIbHBIC 3a1aHus (HapuMep, TOTOBAT KOPOTKHE COOOIICHNUS U IPE3CHTAIIHH).

Ilepen pemenreM 3aaay HEOOXOJMMO BHHUMATEIBHO M3YUYUTh TEOPETHUYECKUI MaTepHal,
npopa0oTaTh KOHCHEKT JIEKIMH, pa3o0paTh MNpuUMeEpbl perieHus 3anad. Pemenue 3amau
peKOMeH/yeTCcs HauyMHaTh C Haubojee MPOCTBIX, ONM3KMX K MMEIOMIMMCS B 3aJauHUKe
npuMepaM. He pekoMeHayeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (DOPMYIBI, KOTOpBIE
BBIBOJSITCS B IPUMEpAX PELICHUs 3a/ad. 3aluch B TETPaIu JOKHA COAEpKaTh (POPMYIbI U BCe
BBIUUCIICHHSI C yKa3aHWEM CIMHHII M3MepeHus. [Ipu BBIUHCICHHSIX HEOO0XO0AWMO OO0pamarh
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BHUMaHWE Ha WX TOYHOCTH (MCIOJIH30BAHUE HYKHOTO YHCJIA 3HAYALIUX IUQP) U COOIIOACHUE
MIPaBUJI OKPYTJICHUSI.

Ilpy moaroroBke KpPaTkoro /OKJAaJa ¢ KOMIBLIOTEPHOH mpe3eHTalueil
apryMEHTHUPYETCSl aKTyallbHOCTh TEMbI, BBISBISETCS MPAKTUYECKOE U TEOPETUYECKOE 3HAUYCHUE
JaHHoro wuccienoBanus. OCHOBHAas 4YacTh JOKJIaJa pPAcKpbIBAaeT coJepkKaHMe TeMmbl. B
3aKJIIOYEHUH B KpaTKOM U ©kKaroil ¢opMe u3NaraloTcs MOJNYy4YeHHbIE pPe3yJIbTaThl,
MPEICTaBIISIFOIIIE COO0M OTBET Ha TJIAaBHBIM BOIIPOC UCCIICOBAHMS. 31€Ch K€ MOTYT HAMEUaThCsI
U JajbHEeHIIe NepCIeKTUBBI Pa3BUTHS TEMBI.

B ocBoeHuun AuCHUIUIMHBI MHBAIUAAMU U JUIAMU C OTPAHUYECHHBIMU BO3MOXHOCTSIMU
3JI0POBbSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyasbHas y4deOHas paboTa (KOHCYJIbTAlUH) —
JIOTIOJTHUTEILHOE pa3bsICHEHNE YIeOHOTro MaTepuaia.

WuauBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM WMHJMBHAYAIU3alUA O0YYEHUSI U YCTAHOBJICHUIO BOCIUTATEILHOTO KOHTAKTa
MEXJIy IpernojaBaTeieM W O00y4arollMMCA WHBAIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTeILHOIO MPOLECCa MO0 AUCHHUILINHE (MOTYJII0)

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIi

Hcnonp30BaHue 3JIEKTPOHHBIX MIPE3EHTALMN ITPY IPOBEIECHUY IIPAKTUYECKUX 3aHATHH.

8.2 IlepevyeHnb HEOOXOAUMOIO JIHIEH3HOHHOI0 MPOrPaAMMHOIr0 00ecedeHus.
Heobxoaumo nporpammuoe odecrieuenue s cruekrpodporomerpa UV-1800 (Shimadzu),
HK-®ypoe-criektpodoromerpor FTIR-8400S 8 (Shimadzu).
ITpu BBIIONHEHMH J1TAOOPATOPHBIX PabOT HMCIONB3YEeTCs IMPOrpaMMHOE OOecreueHne
Microsoft Office (Word, Excel, PowerPoint).

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexkrponnHas o6udaroreunas cuctema eLIBRARY.RU http://www.elibrary.ru

9. MarepunanbHo-TexHH4YecKast 0a3a, HeoOXxoamMasi UIA  OCYIIECTBJICHHS
00pa3oBaTeIbHOIO NpoLecca Mo JUCHHUILIMHE (MOAYJI10).

No Bi paGot MaTtepuanbHO-TEXHUYECKOE 0OecTieueHrne JUCITUTUINHBI (MOAYJIs) U
OCHAIIIEHHOCTh
1. JleKMoHHbBIE 3aHITUS KommutexT yaebHoM mebenn, nHTepakTHBHas qocka SMART Board,
VYuebHas aynuTopusi Ui | KOPOTKO(GOKYCHBII HMHTEPaKTHBHBIM MPOEKTOP, HOYTOYK, MeJoBas
HIPOBEICHHUS 3aHATHHM | JOCKa.
JeKIuMoHHoro Tuma, aya. | MSWindows (skmouas Windowsmediaplayer), MSOffice (Bkirouast
234c, MSPowerPoint), ITO myist uarepakTuBHO#i 10cku SMART Board
2. CeMuHapcKue 3aHATHUS He npegycmoTrpeHsl
3. JlabopaTopHble 3aHATHSA | YueOHbIe Ja0OpaTOPUH YKOMIUIEKTOBAaHHbBIE CHEIHATU3UPOBAHHOMN
ayn.242c, 252c MeOEIbI0, BEITSIKHOM CHCTEMON BEHTHIISLIMH, MEJIOBBIMU JOCKAMH,
CpeACTBaMH NOXapHOM O0€30MacHOCTH W OKa3aHWA IEepPBOH
MEIWIMHCKOH  TIOMOIIM,  JTAOOpaTOpHBIM  00OPYAOBaHUEM:
cnekrpodoromerper  LEKI SS2107, cnekrpodoromerp UV-1800
(Shimadzu), UK-®ypwe cnexrpodoromerp ®MC 1201, a Taxxke
BcrioMoraresibHoe obopynosanue: Becsl BCP-210, BJIK-500-M, pH-
MeTpel-uoHoMephl  Jkenept-001-3-01,  pH-metp-150,  mumTku
anexTpuuyeckue, Memankd wMarautHele LEKI  MS1, nHabopsl
XMMHUYECKOH MOCYIbl M PEAKTHUBOB.
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JlnueH3noHHBIE MIPOrPaMMBI 00paboTKu JTAHHBIX K
CIIeKTpodOTOMETPY JABYIydeBOMYy cKaHupylomemy UV 1800
(Shimadzu UV Probe, kortpakt Ne32-OA/2008-2)

I'pynmossie VY4eOHbIE ayIUTOPHU, YKOMIUICKTOBAaHHBIE MEOENbI0, MEIOBBIMU

(MHIMBHUIYaNbHEIE) JTOCKaMH, CPEICTBAMH TTOKapHO# 0€301TacHOCTH.

KOHCYJIbTallUl  y4eOHBIE

nomMenieHus:  (akyiapTeTa

XUMHUU u BBICOKUX

TexHoiorumi  ayn.234c,

242¢

Texymuit KOHTPOITb, | YueOHbIE ayJAHTOPUH, YKOMIUICKTOBAHHBIE MEOENBIO, MEIOBBIMU

MPOMEKYTOUHASI JIOCKaMU, CPEACTBAMH MOXKAPHOH OE30MacHOCTH.

arrectanus ayn. 234c,
242¢

CamocrosTenpHas
pabota

CamocTosiTenbpHas paboTa CTy/IEHTOB OCYIIECTBISIETCS B YUTAIBHBIX
3amax Oubmmorexm KyOI'Y, 3ame pedepaTHBHBIX KypHAJIOB,
BhIUUCIUTENbHOM wLeHTpe KyOI'Y, UWHrepHeT-ieHTpe, a TaKkke
JIPYTUX ayAuTOpHsX (paKkylnbTeTa XUMHH U BBICOKMX TEXHOJIOTHH C
BO3MOXKHOCTBIO TOIKIIOYeHHUss K cetn «MHTepHET», mporpaMmoit
9KpaHHOTO  YBEJIMYEHHs W JIOCTYIOM B  JJIEKTPOHHYIO
MHGOPMAITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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