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1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

[lenpro OCBOGHUS AMCIUILINHBI SBISETCS (QOpMHUpPOBaHUE 0A30BBIX 3HAHWN O BUAAX H
crnocobax XUMHUYECKOrOo aHajgn3a, METOoJax OIpeAeNieHUusl COCTaBa BEIIECTB, BbIPaOOTKa
KOMIUIEKCAa COOTBETCTBYIOIIMX YMCHHA ¥ HABBIKOB W (OpMHpOBAHUE KOMIICTCHIIMA B
cootBercTBUU ¢ TpeboBanusimMu @I'OC BO noaroroBku 6akanaBpos 1o Hampasienuto 04.03.01
«XHUMHSI» IS YCTIEITHOTO OCYIIECTBIICHUS TPO(HECCHOHATLHOM JIEATEIHHOCTH.

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 AucunnIMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.

JuciuminHa «Pu3ndecKkre MEeTo bl aHaI1u3a» OTHOCUTCS K 00s3aTeIbHOM yacTu bioka 1
yueOHoro miaHa HampasieHus: nmoarotoBku 04.03.01 Xumwus. MHPOpMAIIMOHHO U JOTHYECKU
CBSI3aHa CO CIEAYIONIMMU JUCIUTIITMHAMU:

-AHanuTH4ecKas XuMus;

-IIpakTHKyM 110 AHAIUTHYECKON XUMUU;

- Heopranuueckas xumus;

- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;
- dusuka,;

- Maremaruxa.

- dusnueckas XUMUS;
- [IpakTuKyM 11O (PU3UIECKON XHUMHUU.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJbTAaTAMHU OCBOCHHA 00pPa30BaTeJbHON IPOrpaMMBbl.
N3yuenne nanHoOW y4eOHOW NUCIMIUIMHBI HaIpaBieHO Ha (opMuUpoBaHHE Yy O0O0YYaAIOIIUXCS
obmenpodeccruonanpHoi komnerennun OITK-1:

Ne Kon n mammeHoBaHue Nuaukatopel JOCTHKEHUS KOMITETCHIIUU
I.I1. KOMIIETCHITUH 3HaeT ymMeeT BJaJeeT
OIIK- | Cmocoben OCHOBHBIE 3aKOHBI, | PacCUMTHIBATH CHCTEMOM
1 AHAJIU3UPOBATh | IPUHLHIBLI U KOHI[EHTPAIIUIO NpEACTaBICHUN O
u TCOPETUUCCKUC aHaJIUTAa 1o COBPEMCHHBIX
HMHTEPIIPETUPOB | OCHOBBI pe3ylbrartam CIIEKTPOMETPUUYECKUX
aTb PE3YJbTAThl | ONITUYCCKUX I/I3MepeHI/I${ METOAdaX UCCICAOBAHUA
XUMHNYECKUX METOO0B CcocCTaBa BCIICCTB U
aHAJINTUIECKOIO
OKCIICPUMEHTOB, HUCCIICO0BaAHUS MaTcpurualioB;
HAOMIOAEHUH U | COCTaBa BEIIECTB U Chrxaia pueMaMu nepexonaa
U3MEpPEeHU MAaTepUaJIOB; g::;f:f;i?pom“ OT BEJIMUYUHBI
Ha3sHa4YCHUC 1 BEIOTHEHHBIX AHAJIUTUYECKOTO
MIPUHITAT PaOOTHI AHA308 CHTHaTa K
pubopoB, KOHIICHTPAIIUH
IPUMCHAIOIMXCS aHaJIU3UPYEMOI' 0o
B OIITUYECKHUX KOMITOHEHTAa
METOJIaX aHajn3a

2. CTpyKTYypa M colep:RaHue JUCHUIIIMHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHMILIMHBI 10 BHAaM padoT.




Obmass Tpymo€MKOCTh AMCHMIUIUHBI cocTaBiusier 4 3ad.en. (144 4dgacoB), wux
pacmpeneneHye mo BujaaM padoT MpeICTaBIeHO B TaOJIUIIE
Bup yae6Ho# paboThl Bceero CemecTpbl
4acoB (dachrn)
3 - |-

KonrakTHasi padoTa, B TOM YHcIe: 104,3 | 104,3
AyauTOpHBIE 3aHATHS (BCEro) 102 102
B tom unciie:
3aHsATUS JEKIIMOHHOTO TUTIA 34 34
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTUICCKUE HET HET
3aHATHUSA)
JlaboparopHbIe 3aHATH 68 68
HNuas koHTaKTHas padora:
KoHnTtpoisb camocTositenbHOM padoThl (KCP) 2 2
[Tpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi paboTa, B TOM YHcIe: 4 4
Kypcosas paboma - -
Ilpopabomka yuebHoeo (meopemuueckozo) mamepuana - -
Buvinoanenue unousuoyanvruix 3a0anuii (n0020mosKa
coobujenull, npeseHmayuii)
Pegepam - -
Iloocomoska Kk mexywemy KOHmpo.io 4 4
KonTpoJn:
[TonroroBka K SK3aMeHY 35.7 35.7
OO0miast TpyA0€MKOCTh Yac. 144 144
yac B Tom uuncne koHTakTHas 1043 | 1043

pabora

3ad4. ell. 4 4

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenenenne BumoB yd4eOHON pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieiaM JIUCIUTLTHHBI.
Paznensl (TeMbl) AMCLHUILIMHBL, H3y4aeMble B 3 cemecTpe (ounas ¢hopma)

KomandgectBo yacos
pJe\E- HanMeHOBaHME pa3aenoB Ayopian STIVT S ———
nena (Tem) Beero pabora Has paboTa
JI 113 JIP
! 2 3 5 6 7




KonnuectBo yacoB

Ne
oa Hanmenosanue pasnenos AyaTopras T —
nena (Tem) Beero pabora Has paboTa

J I13 JIP

Beenenue. O0mas
XapaKTePUCTHKA PUINIECKUX
METOJO0B aHaIu3a.
Knaccudukanmus.

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

12 6 1

CHeKTpOCKOMUYESCKHE METOIbI
ananuza. Knaccugukarms.

2. ATOMHBIE U MOJICKYJISIPHBIE 27 8 18 1
CIeKTpbl. MeTo bl
abcopOIMOHHON U
YMHUCCHOHHOM CIIEKTPOCKOITUH

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

OcHoBbl HHGpaKpacHO
criekrpockonuu. MK-

4. CIEKTPO(POTOMETPHI.
MukpoBoaHOBas
CIEKTPOCKOIHSI.
Crnektpockonus
KOMOWHAIIMOHHOT'O PacCEsIHHUSI.

21 8 12 1

OCHOBEI aTOMHO-

abcopOLMOHHON 4 8
12

cnektpockonuu. AAC-

CHEKTPOMETPBI.

Hmozo no oucyunnune 34 68 4

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapsl, JIP — maGopaTtopHbie
saasTusi, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Coaepxxanue pa3aesioB AMCHUIIHHBI:
2.3.1 3aHATHA JTEKIIMOHHOI0 THIA.

No HanmenoBanue ®dopma
Copepxanue pazzena (TeMbl)
paznena paszena (TeMbl) TEKYIIETO




KOHTPOJIS

1 2 3 4

1. BBenenue. O06mas XapaKTEpPUCTUKA | Y CTHBIN

¢buznyeckux METOJIOB | OIpOC
uccienoanus. Kiaccudukanus.
TpeboBanus K METOJIaM.
Pemaemble 3amaun. IlepcnexTuBbl
pa3BUTHA.

2. Cnektpockonuyeckue | CIeKTpOCKOIMMYECKUE METOJIbI | Y CTHBIN
METO/Ibl aHAIM3A. aHaJIn3a. Knaccudukamus. |  omnpoc
Knaccudukanms. ATOMHBIE u MOJIEKYJISIpHbIE JIP
ATOMHBIE U CIIEKTpBI. Cnekrpockonus B
MOJICKYJISIPHBIE BUIUMONW H  yIbTpaduoIeToOBOM
CHEKTPBHIL. o0macTsX. DNEeKTPOHHBIE

ePEexX0/Ibl u 3IEKTPOHHbBIE
CHEKTphl MoJIeKys. BepositTHocTn
NEPEXO0JI0B  MEXKAY DIIEKTPOHHO-
KoJieOaTebHO-BpaIaTeIbHbIMU
COCTOSTHUSIMHU. HuTeHcuBHOCTH
[OJIOC  Pa3jIMYHBIX  IEPEXO0JIOB.
[Ipumenenue AIEKTPOHHBIX
CIIEKTPOB MOTJIOIICHUS B
KaYeCTBEHHOM M KOJUYE€CTBEHHOM
aHaJu3e.

3. CHOexTpocKoIus B AOCOpOLIMOHHAS CIIEKTPOCKONUS B | YCTHBIN
BUJUMOU U BuguMoil 1 Y@ obnactix. 3akoH | ompoc.
YIbTPa(HOIETOBOM Bbyrepa-Jlabepra-bepa. OtknoneHus JIP
o0macTsx. oT 3akoHa. ONTHUMHU3ALUS YCIOBHH

(dhoToMeTpupoBaHUs. AHATUTUYCCKUI
curHasl. OCHOBHBIE THITBI IPUOOPOB.

4 OcHoBBI Konebarenbublit 1 KonedaTeabHO-
uH(ppaKpacHoi BpallaTelbHbId CHEKTP MOJIEKYI.
CIIEKTPOCKOITHH. ['pynmossie YacTOTHI, ux
OO01mre NoHATHS. UCIIOJIb30BAaHUE W OTPaHUYECHUSI.

TpanuunoHHbBIE HK-
CHEKTPO(YOTOMETPHI.

5 OCHOBBI aTOMHO- [punnun  metona.  OcHOBHbIE
abcopOIIMOHHOM 610k AAC-CIEKTPOMETPOB U UX
CIIEKTPOCKOIIH. Ha3Ha4YCHHE.

OO61ue noHATUSA

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
3aHATUSA CEMUHAPCKOTO THIIA — HE IPEYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

HanmenoBaHue 1a00paTopHBIX paboT

®opmMma
TEKYIIEro




KOHTPOJIS

3

4

W3ydyeHue ycTpolicTBa M MPHUHIMIA PAOOTHI CIEKTPOPOTOMETPOB H
¢dorosnexTpokosopuMeTpoB. CpaBHEHHE BO3MOXHOCTEH Pa3JIMYHBIX
dorosnexkTpokonopuMeTpoB. CpaBHeHHE NPUOOPOB MO CXOJIUMOCTH
MOBTOPHBIX U3MepeHuidl. CpaBHEHHME CXOAUMOCTH HM3MEpPEHUN MpHU
Pa3IMYHbIX 3HAYEHUSIX ONTHYECKOM TIOTHOCTU. [IpoBepka UIEHTUYHOCTH
KIOBET.

Otyer no
nabopaTopHOi
pabore

N3ydyenne mnpueMoB 1epexoda OT AHAIMTHUYECKOTO CUTHajla K
KOHLIEHTPaLWH. Pemenue 3ajad4. Pacuer METPOJIOTUYECKUX
XapaKTEPUCTUK METOAUKH: JUala3oHa OIpEAeIsieMblX KOHIIEHTpaIUid,
npezesia 00HapyKeHUs

Otyer no
nabopaTopHOI
pabore

OnpeneneHue KOHLEHTPALMM TSDKEJION0 MeETalla B PacTBOpeE
UCII0JIb30BAHUEM IIPUEMOB a0COIIOTHOM CIIEKTPOGOTOMETPHH.

C

Otyer no
nabopaTopHOI
pabore

[Mony4enue snexkTpoHHoro Y d-criekTpa opranndeckoro Bemectsa. OnpeneneHue
(YHKIMOHAIBHBIX TPYII OPraHUYECKOTO BEIIECTBA [0 AJICKTPOHHOMY CIIEKTPY.

Otuer no
nabopaTopHOI
pabore

IIpocras u nmuddepennmanpHas crekrpodoromerpus. Ilpuemsl, cymHOCTH
Metoq0B. OnpeneneHne KOHLIEHTPAIMK aHaUTa MeToxoM IuddepeHnanibHoMl
CIIEKTPO(OTOMETPHH C HCIIOIB30BAaHHEM TPATYHPOBOYHOTO Trpaduka, MeTona
CTaHJapTHOM N00AaBKH, BHEITHETO CTaHAapTa U 1p. Pemenue 3amauq.

Otyer mo
nabopaTopHO
pabote

KauectBennbiii ananu3z B Mmetone HK-cnekTpockonuu. M3ydeHue mnpuHUUna
pa6otsl MK cnektpodoromerpa. Perenne 3anay.

Otyer mo
nabopaTopHO
pabote

W3yyenne mnpuHUMOA pPabOTBl ATOMHO-a0COPOIMOHHOTO CIIEKTPOMETpa C
IUIAMEHHOM M 3JeKTpoTepMuyeckod arommsanuen. [lomyuenue aTomHO-
abCOPIIMOHHOTO CIIEKTpa 3J1eMeHTa. Pemenne 3amau.

Otuer no
nabopaTopHOIH
pabore

Ko eécem nabopamoprnvim pabomam umeiomes Memooudeckue yKasanusl, ymeepircoeHnvle Ha
Kkageope ananumuyecxkou xumuu Kyol'y

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboThl - HE IPETyCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEIbHOI padoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJIIO)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI
Ne Bun CPC IO BBITOJIHEHUIO CAaMOCTOSITEIbHOM paboThI
1 2 3
1 | Ilpopabotka yueOHoro |1. MeToauueckue peKOMEHIAllMU K OpraHu3alluy ayAUTOPHON U
(TeopeTHyecKoro)  |BHEAyAUTOPHOH  (caMOCTOSATENbHOH)  paboThl  CTYICHTOB:
MaTtepuana Meroamdeckue ykazanms/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — KpacHonap: Kybanckuii
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roc.yH-1, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepaameB. AHaIUTHUYECKAs XUMHUS.
CrekTpocKonmMYecKre MeTO/bl aHalu3a. YuyebHoe mocobue.
Kpacunonap, KyoI'Y, 2013.

3. T.b. [TIlouunok, 3.A. Temepnamen. MonekynspHas
abcopbuumonnas criektpockonws. Kpacaonap, Kyol'Y, 2016.

Boimonnenue 1. Meroauueckue peKOMEHAANN K OPTraHU3aluy ayJUTOPHOU U
UHIUBUAYAJIbHBIX  |[BHEAYJUTOPHOW  (CaMOCTOSITENIbHOM)  pabOThl  CTYAEHTOB:
3amaHuii (MOATrOTOBKAa |Mertoaudeckue ykazanusi/ coct. T.II. Cropoxenko, T.b.
COO00I1LIEeHNUH, [Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
MIPE3CHTAIINN ) roc.yH-1, 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepaameB. AHalIUTUYECKAs XUMMSL.
CrekTpocKonmMyYecKre MeTO/bl aHalu3a. YuyebHoe mocobue.
Kpacnonap, KyoI'Vy, 2013.
3. T.b. TIlouunox, 3.A. TemepnamenB. MonekymnspHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.

[TonroroBka k Tekymemy|l. MeToauueckre peKOMEHIAIMU K OpraHU3alluu ayAUTOPHON U
KOHTPOJIIO BHEAYJAUTOPHON  (CaMOCTOSITENIbHOWM)  pabOThl  CTY/ACHTOB:

metonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.

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

roc.yH-T, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepaamieB. AHalIUTUYECKAs XUMMSL.

CrekTpocKOonmMYecKre MeTONbl aHanu3a. YuyebHoe mocoodue.

Kpacuonap, KyoI'Y, 2013.

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

abcopOuuronHas cnektpockonus. Kpacnonap, Kyol'VY, 2016.

VY4eOHO-MeTOINYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroIUXCs M3
YHCiIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPHUATHS HH()OPMAIIIH:

JUnist U1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaits.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B mporecce ocBoeHMS MaHHOW y4eOHOW AUCIMIUIMHBI HCIONB3YIOTCS CIEIYIOIIHE
00pa3oBaTeNbHBIC TEXHOJOTHHU: ayAWTOpHAs padoTa B BUIE TPATUIIMOHHBIX (OPM: JICKIIHNH,
CEMHUHApBhI, MPAKTUYECKUE 3aHATUSA U T.I.; CAMOCTOSTeNbHAas paboTa CTYACHTOB, TPYIIOBLIC
JHUCKYCCHH, 3aHATUA - KOH(EpEeHLMH, TPOBOAUTCA pa3dop NPaKTHUECKUX 3ajad.
[IpenycMOTpeHbl KOHTAaKTHBIE Yachl, B paMKaX KOTOPBIX MpenojaBareliib, ¢ OAHOW CTOPOHBI,
OKa3bIBa€CT MHAWBHUAYAJIbHBIC KOHCYJIbTAIUU 110 XOA4Y BBIMMOJIHCHUA CaMOCTOATCIbHBIX BaﬂaHHﬁ,
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a C Ipyroil CTOPOHBI, OCYIIECTBIISIET KOHTPOJIb U OLICHUBAET PE3YJIbTAThl 3TUX MHANBHUYAJIbHBIX
3agaHui. J{ng ¢Qukcanuu TBOPYECKOrO NPOJBMKEHUS HCIOJB3YeTCs PEUTHUHIOBas CUCTEMa
OLICHKHM 3HAHWMH CTYIEHTOB IO pe3yJibTaTaM IPOBEPKU MOIYJIbHBIX PEHTHUHIOBBIX KOHTPOJIbHBIX
pabot, mpumeHsieTcss OOCYXJIEHUE pe3yJbTaTOB pPabOThl CTYACHUYECKUX HCCIIEA0BATEIbCKUX
IpylI, HEKOTOpbIE pa3feiibl TEOPETHUECKOTO Kypca pacCcMaTpUBAIOTCS C HCIOJIb30BaHUEM
oleperKarollel caMOCTOATENIbHOM paboThl: CTYINEHTHI MOIYYaroT 3aJaHie Ha M3y4eHHEe HOBOIO
MaTepuaia 10 ero U3JI0KEHUs Ha JIEKLHH.

B pamkax uTeHHs Kypca NpeayCMOTPEHO MocelieHne (GU3nKo-XMMHUUECKHUX J1abopaTopuil
DKOJIOr0-aHAJIUTUYECKOTO IIEHTPA U LIEHTPa KOJUIEKTUBHOTO MoJib30Banus Kybanckoro
TOCYHUBEPCUTETA.

I[HSI Jia1 € OIrpaHUYCHHBIMA BO3MOKHOCTAMU 340POBBA MMPCAYCMOTPCHA OPraHu3anus
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHUEM BHeKTPOHHOﬁ IIOYTHI.

4. OueHo4YHbIe H METOAMYECKHEe MAaTEePHAJIbI

4.1. OueHo4yHbIe CpeACTBA IS TEKyLIero KOHTPOJsSI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAlMH.

OneHouyHble CpeACTBa MpeIHA3HAYeHBbl NAJISi KOHTPOJS M OLEHKH 00pa3oBaTeIbHBIX
JOCTHXKEHUH O0O0yJarolmuxcs, OCBOMBIIMX MpPOrpaMMmy YydeOHOW IuCUUIUIMHBI «DPu3nueckue
METO/IbI aHATH3a.

OneHoYHbIE CpPe/ICTBA BKIIIOYAIOT KOHTPOJIbHBIE MAaTEpPUAJIbl sl POBEACHUS TEKYLIETO
KOHTpOJIsi B ¢opMe BOIPOCOB M 3aJaHUil JUid TOATOTOBKM K KOHTPOJBHBIM paboTaM H
POMEKXYTOYHOU aTTecTanuu B (hOpMe BOIPOCOB M 3aIaHUH K SK3aMEHY.

OHCHO“IHI)IC CpeacTtBa i1 MHBAJIWAOB W JIMI[ C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBbBIA
BBIOMPAIOTCS ¢ YIETOM MX HHIMBHIYANBHBIX MCUXO(PU3HYECKIX OCOOCHHOCTEM.

— IIpA H606XOI[I/IMOCTPI HHBAJIMaM W JUOaM C OTPaHUYCHHBIMHU BO3MOXXHOCTAMU 300POBBSA
MPEeaAOCTABIIACTCA OOMMOJHUTEIBHOC BPEMS IJId ITOATIOTOBKH OTBETA HAa 9K3aMCHE;

— MIPU MPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3yIbTATOB O0YUEHUSI HHBAIUOB U JIUIL C
OTrpaHMYEHHBIMHU BO3MOXHOCTSMHU 3/10pPOBbsl IPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIKXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJIbTaTOB OOyUYeHMs] 10 JUCLUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO JTAIOB.

ITponienypa ornieHMBaHUs pe3yabTaTOB OO0Y4YEHHs WHBAJIUAOB M JIHMII C OrpaHHMYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYNIO) MpEeaycMaTpUBaeT MPEIOCTaBICHUE
uHpopManuu B ¢opMmax, aJanTHPOBAHHBIX K OTPAaHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
uH(popMauu:

JInst unn ¢ HapyIeHUs MU 3pEHUS:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIIeHUsMH OIIOPHO-ABUTAaTEIBHOTO alapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBaH B 3aBUCUMOCTH OT KOHTHHIE€HTA

o0yJaromuxcs.
CTpyKTypa OlIEHOYHBIX CPEJCTB JJI TEeKYIIeil M MPOMEKYTOYHOM aTTeCcTaluu
No KonTtponmupyemsbie Kon HaumenoBanue
| Pasneisl (TEMBI) | KOHTPOJIHPYEMOU OLIEHOYHOT'O CPEACTBA
JCLUTUTUHBI ™ KOMITIETCHIUN Texymmun ‘ IIpomexxyTounas
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| (wmeewactm) | komTponme |  arrecrarms
Beenenue. O0mast OIIK-1 Yemmuwiii onpoc. IK3ameHayuoHHble
XapaKTCPUCTHKA CamocmosamenvHas | 60npocol
($u3nUeCKuX METOI0B paboma.
aHajusa. Iloozomoska
Knaccuduxarms. KpamKux
1. | OOmas xapakrepucruka .
coobuenuil
(hM3UIECKUX ~ METOIOB
UCCJICIOBAHUSL.
TpeboBaHus K METOIAM.
Pemaemblie 3a/1a4u.
ITepcnieKTUBBI Pa3BUTHS.
CHeKTPOCKOIMYECKIE OIIK-1 Yemuwiu onpoc. IK3ameHayuonHble
METOABI aHAIIN3A. CamocmosmenvHas | 60npocol
2 Knaccudukanus. paboma
) ATOoMHBIE U
MOJIEKYJIIPHBIE
CIIEKTPBHI.
CrieKTpoCcKOmusi B OIlK-1 Yemuwiii onpoc. OK3ameHayuorHbvie
BHIUMOM U Camocmosamenvuas | 60npocsl
yIbTpaduoaeToBOM paboma
o0iacTax.
ONeKTpOHHBIE MEPEXO0/IbI
3 U DIIEKTPOHHBIE CIIEKTPBI
) MOJIEKYIL.
AGcopOrroHHast
CIEKTPOCKOTIHS B
BUIUMOU u Yo
obnactax..  OCHOBHEIE
THTIBI TPUOOPOB.
NudpaxpacHas OIIK-1 Yemuwi onpoc. OK3ameHayuonHvle
cnekTpockonus. OOmue CamocmosmenvHas | 60npocol
4 ITOHSITHSL. paboma
' CriekTpockonust
KOMOWHAIIMOHHOTO
paccesHusl.
No Kon u HaumeHoBaHue NHauKaTopel TOCTHKEHUS! KOMIIETEHIIMT
.11 KOMIIETCHIIUH 3HAeT ymeeTr BJIAJI€eT
OIIK- OcHoBHbIe 3aK0HBI, | PaccunThIBaThH CHUCTEMOM
1 I[IPUHIUIIBI U KOHHCHTpaHHI’O llpele'l‘aBJleHl/ll‘/‘l 0
TCOPCTUUCCKUC agajuTa 1mo COBPEMCHHBIX
OCHOBEI pe3yHBTaT'CU\/I CIICKTPOMCTPUUICCKUX
OIITUYCCKUX ”3NlepeHl/lﬂ METOAdaX UCCICIOBAHUA
METOJ0B COCTaBa BCUICCTB U
AHATUTUYECKOTO
HUCCIICAOBAaHUA MaTCpUaJioB,
cocrasa Bemecrs u | CHTHAIA MpreMaMu Mepexoa
MaTCpHralioB; E?:;E:Tpgﬁpomu OT BEJIMYUHBI
) : p
Ha3HAYCHUC (l; e AHAJIUTUYECKOTO
”P“EU”“ O e CUTHaJIa K
npuoOOpOB, KOHLIEHTpaLUu
MPUMCHAIOMNXCA AHATU3UPYEMOTO
B OIITUYCCKUX KOMIIOHEHTA

METOAax aHaJIn3a

10




IToxka3are/in, KpUTEPHUHU U IIKAJIA OLEHKU CPOPMHUPOBAHHBIX KOMIIETECHIUM

Koa un CooTBeTcTBHME YPOBHEIH 0CBOEHHS] KOMIIETEHIIUM IJIAHUPYEMbIM
HAaMMEHOBaHUe pe3yjabTaraM 00yYeHUsi M KPUTEPUsIM X OLlCHUBAHUS
KOMITeTeH M IOPOrOBbIH ‘ 0a30BblIii NPOABUHYTBII
Onenka
Y I0BIETBOPUTENHHO | XOPOIIO/3a4TEHO OTiM4yHO /3a4TEHO
/3a4TEHO
OIlK-1 3naem — 3naem — 3uaem —
OO6mue, HO He CdopmupoBaHHBIE, CdopmupoBaHHBIC
CrnocobeH CTPYKTYPUPOBaHHbIE HO COAEpIKAaIlINe CHCTEMATU3UPOBAHHBIE
AHAJIN3UPOBATL U 3HaHUs OCHOBHBIX OTACJIBbHBIC HpO6eJ’II>I 3HaHUA OCHOBHBIX 3aKOHOB,
HHTCPIPETUPOBATH 3aKOHOB, ITPUHIHUIIOB 3HAaHHUsS OCHOBHBIX IIPUHITUIIOB 1
PE3YyIbTaThI 1 TECOPETHUICCKUX 3aKOHOB, IIPUHITUIIOB TCOPETUIECKUX OCHOB
XUMHNYCCKHUX OCHOB OIITHYCCKHUX 1 TCOPETUYCCKUX OIITHYCCKUX METOA0B
SKCIEPHUMECHTOB, METOO0B OCHOB OIITHYCCKHUX HUCCICOOBAaHU COCTaBa
HAOJIIOAECHUI 1 HCCIe0BaHMsI COCTaBa | METOJOB BEILIECTB U MaTEPHAJIOB;
H3M€p€HHI>i BCILICCTB U HCCIICAOBaHUA Ha3HA4YCHUA WU IIPUHIOUIIA
MaTepUaJoB; COCTaBa BEIISCTB U paboTsl IPUOOPOB,
Ha3HA4YCHUS U MaTepHaos; IPUMEHSFOLUXCS B

npUHIUNa paboThl
pu0OopoB,
HIPUMEHSIOLINXCS B
OIITUYCCKUX
MeToJax aHalu3a

Ha3HA4YEHUs U
IPUHLINIA PaOOTHI
pruOOpPOB,
PUMEHSIOIINXCS B
ONTUYECKHUX
METOJIaX aHaJIn3a

OIITHYCCKUX MECTOJaX
aHaJIu3a

Ymeem — Ymeem — Ymeem —
B nenom ycnemnoe B uenom ycnemxoe, CdopmupoBaHHOEe yMeHHUE
YCBOEHHE, HO HE HO coJieprKallue CaMOCTOSATEIIFHO
CHUCTEMAaTHYECKH OTIEJBHEIE MPOOENBI | PACCUUTHIBATH
IIPUMECHACMOC YMCHHUE YMCHHE KOHHCHTpaI_II/II-O aHaJIuTa
pacCYHUTEIBATh CaMOCTOSATEIBHO 110 pe3yIbTaTaM
KOHIICHTPALIUIO pacCUUTBIBATH U3MEPEHUS
aHajuTa 1mo KOHICHTPALHIO AHAIMTUYECKOTO CUTHAJIa
pe3yJibTaTaM aHaJInTa 110 HUHTEPIPETHPOBATh
H3MEPEHUSA pc3ynbTaTaM pe3yaAbTaThI BBIITOJIHEHHBIX
AHAJIUTUYECKOI'O U3MEPCHUA AHaJIN30B
CUTHana AHAJIUTUYECKOT O
HUHTEPIPETUPOBATH CUTrHajia
pe3yJIbTaThl HMHTEPIIPETUPOBATh
BBITTOJTHEHHBIX pe3yabTaThl
aHaJIN30B. BBITIOJTHEHHBIX

aHaAJIN30B
Braoeem — Brnaoeem — Braoeem —
B uenom ycnemsoe, B nenom ycnemnoe, VcnenmHoe u
HO HE HO COZAEpIKallee CHUCTEMATHYECKOE

CHUCTEMATHYECKOE OTJIENbHBIE TPOOENBl | MPUMEHEHHE MPEACTABICHHI
[IPUMEHEHUE IIPUMEHEHUE 0 COBPEMEHHBIX
MIPEJICTaBIEHUN O MIpeCTaBICHUN O CIIEKTPOCKOIIUYECKUX
COBPEMEHHBIX COBPEMEHHBIX METOAAX UCCIEAOBAHUS
CIIEKTPOCKOIIMYECKHUX | CIIEKTPOCKOIIMYECKUX | COCTaBa BELIECTB U
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MeTodax METOHax MaTepHasoB; MpUeMaMu
HCCIIEIOBAHMS COCTaBa | MCCIEIOBAHUS mnepexoja oT

BELIECTB U COCTaBa BEILECTB U AHAIMTUYECKOr0 CUTHaia K
MaTepUasoB, MaTepHaJoB, KOHIICHTPAI[UU aHAJIUTa
crocobax crocodax

onpeeIeHus onpeaeaeHus

KOHIICHTPAIU! KOHIICHTPAIUU

aHaJnuTa aHaJuTa

TunoBbie KOHTPOJIbHBIE 3aJaHUSI U MHbIe MaTepuajbl, He00X0AUMbIE 1JIs1 OLeHKH
3HAHMii, YMeHHMII ¥ HABBIKOB, XapaKTePHU3YWIIUX 3Tanbl (JOPMUPOBAHHUSA KOMIIETEHIUIl B
nmpouecce ycBoeHHsi 00pa3oBaTeJIbHOM MPOrpaMMbl

IIpumepHbIe TeMbI YCTHBIX COOOIIEHMI:

1. CnexTpockonuyecknue MeTo bl aHalin3a ceroHs. [lepcrekTuBbl 1 OCHOBHBIE
TEHJCHIIUU Pa3BUTHSL.

2. IlpumMeHeHne 37eKTPOHHBIX CIIEKTPOB MOTJIOIIEHUS B KAUECTBEHHOM U
KOJIMYECTBEHHOM aHaJIM3E.

3. MukpoBoHOBas criekTpockonus. IIpakTudyeckoe NpuMeHEHHE U EPCIIEKTHUBBI
pa3BUTHSL.

4. MuddysHoe oTparkeHue: TEOPHsI U IPAKTUKA.

5. CnexTpockonusi KOMOMHAIIMOHHOTO paccesiHus. CeKTpoMeTpbl KOMOMHALIMOHHOTO
paccesiHus. [IpakTHuueckoe NpUMEHEHUE CIEKTPOCKONMY KOMOMHAIIMOHHOTO pacCcesHusl.

6. UK-ciekTpockonusi: MHOrooOpas3ue peaeMbIx 3a1ad.

O0pasen OuJsieTa peiiTHHIOBOM KOHTPOJILHOW padoThbI.

1. [aiite onpeaeneHue cienyromuM NOHIATUIM: 1) aegopmaliionHoe KojiebaHue; 2) MeTox
6a30Boil nMHUM; 3) aATUTHBHOCTh ONTHYECKOW IUIOTHOCTH; 4) YKaxuTe (U3NYeCKUi
CMBICI MOJIIpHOro Ko3(duiuenra mnornomeHusi; S5) WM3o0pa3ute On0K-cxemy
CIEKTPAJILHOTO NMpUOOpa C YyKa3aHUEM OCHOBHBIX Yy3110B. 6) M300pasute KpHBYIO
CHEKTPO(POTOMETPUIECKOTO THTPOBAHUS, €CIIH OIPEACIIEMOE BEIIECTBO M TPOIYKT
peaKkIMy He MOIJIOIAIOT M3JIydyeHHe, a TUTPAHT MOIJIOINAeT; 7) HA30BUTE Mapamerp,
ucnonbszyembiii B IK-ciektpockonuu i uIeHTU(PUKALUN BEUIECTB (C MOSCHEHUSIMN).
(7 bannos)

2. BuyTpeHHssT SHeprusi MOJEKyl M €€ H3MEHEHHE IpH TMOTJONIEHUH KBaHTOB YO u
BUAMNMOTO m3iydeHus. (OCOOCHHOCTh JJIEKTPOHHBIX TIEPEXOJI0OB B MOJIEKYJIaX.
DNEKTPOHHBbIE CIEKTPhl MOJeKyJd. OCHOBHBIE XapaKTEPUCTUKU CIEKTPAIbHON IJIMHUU.
['padpuaeckoe npeacTaBiaeHUEe CIEKTPOB MOTIOMIECHUS. (7 6an108)

3. Hwxe mnpuBeneHbl 3HAUY€HUS MOJSIPHBIX KO3(PPHUIIMEHTOB MOIJIOMIEHUSI KOMILIEKCOB
HUKeNA U KoOayibTa ¢ 2,3-XMHOKCATMHIUTHOIOM MPU COOTBETCTBYIOLIMX MaKCHMyMax

MOTJIOIICHUSA :
€ JNnHa BOAHbI, HM
510 656
€ (CO) 36400 1240
€ (Ni) 5520 17500
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0,425 T mouBsl pacTBOpwIK U 3ateM pazdaBwmm g0 50,0 mu. Ha anukBoTHO#M wactu (25
MJI) YU MEIIAore MPUMECH; TToclie 100aBiIeHus 2,3 - XMHOKCATMHAUTHOIA 00beM
nosenu 10 50,0 M. OnTuueckas MIOTHOCTh MOJIYYEHHOIO pacTBOpa B KIOBETE JUIMHOM
1,00 cm paBna 0,446 npu 510 am u 0,326 npu 656 uM. Paccuumraiite npoueHTHOE
coJiep>kaHue KoOanbTa M HUKEIS B TIOUBe. (7 6anios)

4. lnst onpeneneHusi MOMOJICHA B CTAIN M3 CTAHJIAPTHOTO pacTBOpa, coaepxkaiiero 0,1124 v

o

10.
11.

12

H,Mo0O42H,0 B 100 mit pactBopa, ObutH 0TOOpaHbl YKa3aHHBIE HUXKE O0BEMBI, U TIOCIIS
00paboTKu (eHWITHAPA3ZUHOM U pa3daBieHuss Bogoi 10 100 M1 MOIyYeHBI CIEeIYIOIIHe
3HAYEHUS ONTUYECKON TUIOTHOCTH PACTBOPOB:

OtoOpaHHbBIE 2 4 6 8 10
00BEMBI, MIT

Onruyeckas 0,05 0,11 0,16 0,21 0,25
IIJIOTHOCTD

Hagecky ctanu 1,2 T pacTBOpHUIN B KHCIOTE U paz0aBuin pacTBop Boaoi 10 50 miu. 13 5

MJI 3TOTO pacTBOpa IOCIE COOTBETCTBYIOLIEH 00paboTku Obuio mosiyuerHo 100 mi

OKpalleHHOro pacteopa. OnTudeckas IIIOTHOCTh €ro oKazayiach paBHou 0,12.
Onpenenutsb copepsxkanue MonudieHa B crainu (B %). (7 6bannios)

3adeTHO-IK3aMeHAIHOHHBbIE MaTepPUAJIbI 1JIsl IPOMEKYTOUYHOM aTTecTAlMU
Bomnpocs! k 3xk3aMeny

B3anMmoseiicTBue 371€KTPOMAarHUTHOTO M3JIyuyeHHs! B BUIUMON U Y ®P- o0nacTsax crekrpa
C aroMamMH U MoJIeKyldamH. J[MCKpETHOCTh 3HEPreTUYECKUX IEPEXO0J0B B aromMax U
MoJIeKyax. BeposTHOCTh 3HEpPreTHUecKuX Mepexo]0B, BPEMsl >KU3HU BO30YKJIECHHBIX
COCTOSIHUH.

Knaccugukaius 1 0CHOBHON NPUHIIMIT METOI0B aHATUTUYECKON CIIEKTPOCKOIHH.
ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPbI, UX Pa3JINYMsl, IPOUCXOKACHUE.

CriekTpbl MOTJIOLIEHUS U UCITYCKaHUs, UX rpaduyeckoe npeicTaBieHue.
KBantoBomMexaHnyeckuil moaxona kK 00bsicHeHUI0 criekTpoB. Kitaccugukanys cnekTpos B
3aBHCUMOCTH OT YCIIOBHH MOJTy4eHHUs, TPUPOAbI 00BEKTa, TUIA €r0 SHEPreTUYECKUX
MEPEXO0JI0B.

[lepeuncnure BaKHEHIIME IMapaMETPhbl JEKTPOMATHUTHOTO W3ilydeHus. Omnpenenute
busndeckuit cMbici kKodpduimenta DMHIITEHHA. YKAKUTE OCHOBHBIE XapaKTEPUCTUKU
CHEKTPAJIbHOM JINHUU.

XpoModopbl B ayKCOXPOMBL. G — G, N — G, N — T DIEKTPOHHBIE NIEPEXOIBL.
DJeKTpOHHBIE CIEKTPhI MoJieKy . KonebarenbHast CTpyKTypa 3J1€KTPOHHBIX CIIEKTPOB.
N306pa3urte 010K-CXeMbl CIIEKTPAIbHOTO MpUOOpa, yKakUTe OCHOBHBIE y3ibl. HazoBute
OCHOBHBIE XapaKTEPUCTUKU CIEKTPaJIbHOI0 Mproopa.

OCHOBHOM 3aKOH MOTJIOUICHMS 3JEKTPOMAarHUTHOTO HM3iIydeHHs. EquHUIbBI M3MepeHus
kodpduuuenta mnoriomeHus. Duznyeckuil cMbBICA  MOJSPHOTO KO3 dHIHEHTa
MOTJIOLICHHUSL.

OcHOBHBIE ~ NpPUYMHBI  OTKJIOHEHHs OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METOJIe aHaIn3a B BUAUMON u Y D-065acTsax crekrpa.
CriekTp MOTJIOIIEHUS! U OCHOBHBIE (POPMBI €TI0 IPEeICTABICHHUS.

[aiite ompeneneHne ONTHYECKOM TUIOTHOCTH, MOTJIOMIEHUS, MPOIMYCKaHUS. YKaXuTe
B3aMMOCBSA3b MEXIy OTUMHU BenuunHamu. llokaxkuTe pacdeToM, BO CKOJBKO pa3
M3MEHUTCS ONTHYECKas IJIOTHOCTh M MPONYCKAaHHE PacTBOPA, €CIIM €ro KOHIIEHTpaIUs
YMEHBIINTCS WJIN YBEIUYUTCA B N pas.

. HepeqnanTe OCHOBHEIE CITOCOOBI MOHOXpOMAaTHU3allH U3JTy4YCHUS.
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13. Tloyemy BO MHOTHX CIy4asiX ONTHYECKYIO IJIOTHOCTh PAaCTBOPA CTAPAIOTCS U3MEPSTH B
001aCTH MakcUMyMa TOIJIOIEHUs BellecTBa?

14. Vxaxxure OCHOBHBIE (PaKTOPHI, KOTOPbIE HEOOXOAMMO YUYUTHIBATH MPH ONTUMH3AIHUU
ycI0BUHA (POTOMETPUPOBAHUS.

15. Ha3oBHTE OCHOBHBIHM THUI IETEKTOPOB M3JIy4eHHs B BUAUMON 1 YD obnacTsx.

16. Cxema ®dDOKa. OcHOBHBIE OTJIMYHS CIEeKTpO(hOTOMETPOB oT
(OTO3TEKTPOKOTOPHUMETPOB.
17. OcHOBHBIE ~THUIBI KPHUBBIX (POTOMETPUYECCKOTO tuTpoBanus. [IpenmymiecTBa

(oTOMETPUYECKOTO TUTPOBAHUS MEPe]] KIACCHUECKUM THTPOBAHUEM.

18. Onpenenenne KOHIEHTpaLUU JABYX WIM 0ojiee OKpAICHHBIX COCIUHEHUH IpU HUX
COBMECTHOM npucyrcreuu. Merog @upopara, ero OCHOBHOM IPUHLIAIL.

19. AnanuTHueckuii curHag B MeToJax MOJIEKYJSPHOH aOCOpOLIMOHHOM CIEKTPOCKONHUU U
NpUEMBI IEPeX0/1a OT BEIUYMHBI AHATUTUYECKOTO CUTHAJIA K KOHIIEHTPAIIHH.

20. Ilpocras u auddepenuuanvHas crnekrpodoromerpus. HasHadueHnwe pacTBOpa
CpaBHEHHS.

21. UK-cnexTpsl nornoeHus Moisiekyil. KonebaTenbHble mepexoibl Ui FapMOHUYECKOTO
OCHMIJIISATOPA U PEATbHBIX MOJICKYIL.

22. Cxema UK-cnektpodoromerpa. OCHOBHBIE OTIINYMS OT CIIEKTPO(GOTOMETPOB B BUAUMOM
u Y®-obnactsix.

23. IIpuHnunuanbHas cxema M Kjiaccu(uKalus CHeKTpalbHbIX MPUOOpPOB. XapaKTepUCTUKA
UCTOYHUKOB H3mydeHust. OCHOBHBIE THIIBI 1eTeKTOpoB MK-u3myuenmus.

24. CymHocTh KauecTBEHHOro aHanusa B metoae MK-cnekpomerpuu.

25. CymHocTh MeTOJla aTOMHO-a0CcopOImoHHo criekrpoMeTpun. OcHoBHBIE 010k AAC-
CIIEKTPOMETPA.

26. ConocTaBbTe BO3MOKHOCTH METOJIOB CIIEKTPOCKOIINH (JIEKTPOHHOM, KoJIeOaTeTbHOI) B
UCCIIEIOBAaHUSIX CTPOEHUS MOJIEKYIL.

27. MeTpoJIOrHuecKue XapakTepUCTHKN U IPUMEHEHHE B aHATUTUYECKON MPAKTHKE

METO/I0B aTOMHOM M MOJIEKYJIIpPHOI a0COPOLIMOHHON CLIEKTPOCKOIUH.

IIpumep 3K3aMeHAIIMOHHOTO OUJIeTa
3K3AMEHAIIMOHHBINA BUJIET Nel

1. BzaumopeiictBue Y ®- 1 BUAUMOTO U3JIYYEHUS C aTOMaMU U MosieKynamu. [Ipoucxoxaenue
ATOMHBIX U MOJICKYJISIPHBIX CIIEKTPOB MOTJIOMICHUS M HCITyCKaHUSI.

2. Cxema cnektpodoTomerpa. KpaTkas xapakTeprcThka OCHOBHBIX OJIOKOB.

3. 3 naBecku cranu Maccoit 0,2542 r nocne coorBeTcTBytoueil 00padorku noxyuunau 100,0 mi
pacTBOpa, COAEPKANIETO TUMETUITIMOKCUMAT HUKeNsl. OnTrdecKas IIIOTHOCTh 3TOTO pacTBOpa
OTHOCHUTEJILHO pacTBopa cpaBHeHUs, coaepxaiiero 6,00 mr Ni B 100,0 mu, paBua 0,34. [J{ns
CTaHJApTHBIX pacTBOpOB ¢ coaepxkanuem 4,00; 8,00; 10,0 mr vukens B 100,0 M nonyuwsiu npu
TEX )K€ YCIOBHSIX OTHOCUTEIILHBIC ONTHYECKHE TUIOTHOCTH cooTBeTcTBeHHO: -0,240; 0,240;
0,460. Beruucnuth MaccoByto 101110 (%) HUKEINS B CTAJIH.

4.2. MeToanuecKkne MaTepHaJibl, ONpeAesoIMe NPoueAypPbl OLeHUBAHNS 3HAHWN,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOIIUX ITANbl (POPMUPOBAHUS KOMIIETECHIMI

VcneBaeMocThb CTYACHTOB B TCUCHHUC CCMCECTpAa KOHTPOJIUPYCTCA B IMPOLCCCC HAMCaHUSA
peﬁTHHI‘OBBIX KOHTPOJIbHBIX pa60T. Ka)l(,[laﬂ KOHTPOJIbHAas pa60Ta OTHOCHUTCA K OHpeI[eJICHHOﬁ TEMEC,
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3a/1aHusl OLICHUBAIOTCS 10 Oa/IbHOH crcTeMe. [I0THOCTBIO pellleHHas 3ajada OLICHHBAeTCs B 7 0allioB;
OTBETHI Ha TEOPETHUYECKUE BOMIPOCHI B 3aBHCHMOCTH OT UX CIOHOCTH OIEHHBAIOTCS OT 3 110 7 6ayuioB. 3a
pelieHre 3ajJayd  JIOTOJIHUTEIBHBIM  HECTaHJAPTHBIM CHOCOOOM W 3a MOApPOOHBIM OTBET HA
TEOPETUYCCKUN BOIMPOC JOOABISIOTCS OTOJTHHUTEIBHBIC Oayibl. 3a KOHTPOJIBHYIO paboTy MO TeMe
CTYJEHT TOJyJaeT 3a4eT, eCId HaOMUpaeT B CyMME 3a BCE BBINTOJIHEHHBIC 3a/IaHUS KOJIMYECTBO OaIOB HE
menee 50% oT MakcuManbHOTO. Ecnm Bce KOHTPOJIbHBIE Pa0OTHI B TEUYEHHWE CEMECTpa 3a4YTeHBI, BCE
n1a0b0paToOpHBIC PAOOTHI BHITIOIHEHBI U 3AIUIICHBI, CTYJCHT JOITyCKACTCS K SK3aMECHY.

IIpomexyrounast arrectanusi mnpoBoAutTcs B (opme »dk3ameHa. llo oOkoHYaHWM W3y4eHHUS
MUCIUIUTAHBL ~ CTYACHTHI OOf3aHBI  BBINIOJHUTH M 3allUTHTh Bce JabopaTopHBIE  pabOTHI,
MpeayCMOTpeHHbIE TporpaMMmoi. I[IpoMexxyTouHass arTecTanus MpecienyeT IeNb OLEHUTh YPOBEHb
(hOpMUPOBaHUS  KOMIICTCHITH, pa3BUTUE TBOPYECKOTO MBIIIICHHUS, MPHOOPETEHUE HABBIKOB
CaMOCTOSITETFHON PabOThI, yMEHNE IPUMEHSTH MMOTyIeHHBIC 3HAHUS /IS PEIICHNS IPaKTHYECKUX 3a/1ad.

[IpenogaBarens BrmpaBe 3aaaBaTh CTYIACHTaM JOIMOJHHUTEIBHBIC BOMPOCH MO BCEH ydueOHOMH
mporpaMMme JTUCHUILTMHEL. Pe3ynpTaT ciauu 3K3aMeHa 3aHOCUTCS MPEIoiaBaTelieM B 3K3aMEHAI[MOHHYIO
BEJIOMOCTh W 3aYETHYIO KHIDKKY.

CryneHTsI 00513aHBI CIATh SK3aMEH B COOTBETCTBHH C PACITCAHUEM M YI€OHBIM TLIAHOM.

OK3aMeH O JUCIUILIMHE MPECIeayeT IIeNIb OLEHUTh YPOBEHb (POPMHUPOBAHHS KOMIICTCHITUMH,
pa3BUTHE TBOPUYECKOTO MEBIIIICHNUS, MPHOOpPETeHNEe HABBIKOB CAMOCTOSTENFHOW palOTHI, yMEHHE
MPUMEHSTH TOJTYYCHHbIE 3HAHUA TS PEIIeHHs MPaKTUIEeCKHUX 3a/1a4.

dopma mpoBeJeHUST IK3aMEHA: YCTHO WM MUCHMEHHO YCTAaHABIMBACTCA PELICHHEM Kadenpsl.
OK3aMeHaTopy IMperoCTaBisfeTCcs] MpaBO 3a/4aBaTh CTYACHTaM JOIMOJIHUTENbHBIE BOMPOCH IO BCei
y49eOHOW TIporpaMMe IUCIUIUTAHBL Pe3ynmpTaT coaum HSK3aMeHa 3aHOCHTHCS TIPerojaBaTeieM B
9K3aMEHAIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIDKKY.

Kpurtepun ouenkmu:

- OTMETKAa «OTJMYHO» BBICTABIIACTCS C y4eTOM C(HOPMUPOBAHHOCTH KOMIICTEHIIWA, €CJIM JaH
MOJIHBIN, MPAaBWIBHBIA OTBET, MaTepHall M3JIOKEH B ONPEICIICHHOW JIOTHYECKOH MOCIEI0BATEIIbHOCTH
JIEMOHCTPHUPYETCS MHOTOCTOPOHHOCTh IMOJIXO/I0B, MHOTOACTIEKTHOCTh OOCYXJICHHS MPOOJIEMBI, YMECHUE
apryMEeHTUPOBaTh COOCTBEHHYIO TOYKY 3pEHMs, HAXOAWTh IyTH pEIIeHUs I[o3HaBaTeIbHBIX 3ajad,
YCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO'CJICI[CTBCHHI)IC CBs3U MC)K)Iy CTpOCHI/ICM, CBOﬁCTBaMH nu HpI/IMCHCHI/IeM
BEIIIECTB, B JIOTHYECKOM PACCYXJICHUM M PEIICHUU 3a7a4il HEeT OMIMOOK, 3a/laua pelieHa parioHaIbHBIM
CIoco0oM;

- OTMETKA «XOpPOoII0>» BBICTABIACTCA CTYACHTY, €CJIM OTBET IIOJIHBIM U HpaBI/IJ'IBHHﬁ Ha OCHOBC
H3YyYCHHBIX TeOpI/IfI, MaTepuall U3JI0KCH B onpez[enéHHoﬁ JIOTUYECKOM MOCJICAOBATCIIBHOCTH, IIPHU 3TOM
J0IyCKaroTCA HECYIICCTBECHHBIC OIIIMOKK B OTBETAX Ha TEOPECTUUYCCKUEC BOIIPOCHI WJIN B PCIICHWUU 3aaa4u,
KOTOPBIC CTYACHT MOXKCT UCIIPABUTH IO YKa3aHUIO NIPETIOAaBaTCIIA

- 0TMeTKA «yI0BJIeTBOPUTEJBHO» BHICTABISETCS CTYIEHTY, €CJIM OTBET IOJHBIN, HO MPH 3TOM
JIOTyIIeHA CYIIECTBEHHAsh OMIMOKa WM OTBET HEIOJIHBIA, HECBS3HBIM, HE TMPOABIAIOTCA YMEHUS
NPUMEHATh TEOPETHYECKHE 3HAHUS TPU PEILICHUH IPAKTHYECKHX INpoOJieM; 3HaHHWE NpeAMeTa C
3aMETHBIMHM IpOOeTaMu, HETOYHOCTSAMH, HO TaKUMH, KOTOpbIE HE CIIy)XaT MPEnsITCTBHEM s
JabHENIIero 00y4eHus

- OTMETKa «HEYAOBJETBOPUTECIbHO0» BbLICTABIACTCA, €CJIH OTBET 06Hapy>KI/IBaeT HC3HAHUC
OCHOBHOT'O COACPKaHUA yqe6Horo Martepuaiia

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJbLHOH y4eOHOH JMTEPaTypbl, HEOOXOAUMOIL
JJIs1 OCBOEHMS TN CHUILIHHBI (MOIYJIA).
5.1 OcHoBHasi 1uTEpaTypa:
1. OCHOBBI aHAJIMTUYECKON XUMHUH: YUEOHHUK [Tt CTyneHToB By30B: B 2 1. T. 1, 2. /Tlox pen.

IO.A. 3omoroBa, M.: Axagemus, 2014.

2. OCHOBBI aHAJIMTUYECKON XUMHUH: YUEOHHUK JUIst CTyneHToB By30B: B 2 1. T. 1, 2. /Tlox pen.
IO.A. 3omoroBa, M.: Axagemus, 2010.

3. Kpuctuan I'. Ananurtnyeckas xumus: B 2 1. T.1, 2/ nep. ¢ aurn. A. B. [N'apmama u np. -
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M.: BUHOM. JlabopaTtopus 3uanwmii, 2009.

4, ITounnok T.b., Temepmames 3.A. AHATUTHIECCKAS XUMUS: CIIEKTPOCKOITMUECKHE METOIBI
aHanm3a. YuebHoe nocobue. Kpacnomap, Kyol'Y, 2013.

5. ITounnok T.b., Temepnammes 3.A. MonekynspHast abCOpOIIMOHHAAS CTIEKTPOCKOTIHSL.
Yuebnoe nmocooue. Kpacuomap, Kyol'Y, 2016.

6. Bapbamnar H0.A. OCHOBBI aHATTUTUYECKON XUMHUU: IPAKTUIECKOE PYKOBOACTBO
[DnexTponHbIi pecypce] : pykoBoacTso / FO.A. bap6anar, A.B. 'apmam, O.B. Monorapoga, E.A.
Ocwurosa ; mox pen. 3omotosa FO.A., Illexoemnosoit T.H., Ockonka K.B.. — DnekTpoH. man. —

Mocksa: U3garensctBo "Jlaboparopus 3nanwmii", 2017. — 465 c. — Pexum pocryma:
https://e.lanbook.com/book/97410

5.2 lomostHuTe/ILHAS JIUTEPATYpPA:

1. BacunbeB B.Il. Ananutuueckass XuMusi: cCOOpPHHK BOIPOCOB, YNPaKHEHWH W 3aaay: ydeOHOe
nmocobue st cryaentoB By3oB / B. I1. Bacunees, JI. A. Kouepruna, T. J[. OpmoBa - 4-e u3n.,
crep. - M.: [Ipoda, 2006.

2. OCHOBBI aHATUTUYECKON XUMHH: 3a]]a91 M BOIIPOCKHI: ydeOHOe MOCcCo0ue Al CTYICHTOB YH-TOB /
nox pex. 10. A. 3onotosa. - M.: Beicmas mkosma, 2002

3. Tentun I0.A., Buikos JI.B. ®usudeckue MeTo bl UCCIeA0BaHUsA B XuMuu. M: Mup, 2003.

4. ®usnyecKkre METOABl WCCIICJAOBAHUS HEOPraHWYECKHX BEIIECTB: YydueOHOe mocodue s
cryaentos/ og pen. A.b. Hukonsckoro. M.: Akagemusi, 2006

5. Tloumnok T.b., TemepnamieB 3.A. MosekyistpHas abcopOIMoHHas criekrpockomus. Kpacnomap,
KyoI'Y, 2016

6. Bepmmnun, B.M. AHanutuueckas xumus [ DneKTpoHHBIN pecypce] : yueOnuk / B.W. Bepmunus,
W.B. Brnacora, U.A. Hukudoposa. — Dnekrpon. gan. — Cankr-IletepOypr : Jlans, 2017. —
428 c¢. — Pexum nmocryna: https://e.lanbook.com/book/97670

5.3. [lepuoauyeckue M31aHusA:

. «Kypnai ananmutrueckort xumumn», Poccust, Mockaa.

. «3aBojickas maboparopusi. Jlnarnoctuka MmarepuanoBy, Poccus, Mockaa.
. «AHaAJIUTHKA B KOHTPOJbY, Poccusi, ExaTepuHOypr.

. «Spectrochimica Acta. Part By, u3natensctBo Elsevier

. «Analytical Chemistry», uznateabctso ACS

Nk W~

6. Meroauyeckue yKa3zaHusl Jisi O0YYAIOIIMXCSl MO OCBOEHHMIO JUCHHMILIMHBI
(Mmonmy.Jist)

[To kxypcy mpenycMOTpEeHO MpPOBEACHHE JICKIIMOHHBIX 3aHSTUN, Ha KOTOPBIX JaeTcs
OCHOBHOU CHCTEMAaTH3UPOBAHHBIM MaTepual W Pa3bICHIIOTCS HaWOoOJiee CIOXKHBIC AaCIEKThI
M3y4aeMbIX METOJIOB aHAN3A.

BakHeiilnum 3TanoM Kypca siBJIsSIeTCS CAMOCTOSITeJIbHASI PpadoTa Mo JUCIUIJIUHE, B
paMKax KoOTOpPOH CTYIEeHTbl OCYHIECTBJSIIOT TPOpabOTKy Y4eOHOTro (TEOPETHYECKOro)
MaTepuaia, TIOJTOTOBKY K TEKYIIEeMY U MPOMEXYTOYHOMY KOHTPOJIO, a TAKXKE BBHIMOIHSIOT
WHAUBUAYallbHbIE 33/1aHUs (HApUMep, TOTOBAT KOPOTKHE COOOIIEHUS U MPE3EHTAIUH ).

[Tepen pemieHreM 3aj1a4 HEOOXOAMMO BHUMATEIIBHO M3YyYUTh TCOPETHUSCKUN MaTepual,
npopaboTaTh KOHCIEKT JIEKIMH, pa3o0paTh MNpUMEpHl pelieHus 3anad. PemieHue 3amay
PEKOMEHJIyeTCsl HauyWHATh C HamOoJiee MPOCTBIX, OJNM3KMX K HWMEIONIMMCS B 3aJadyHUKe
npuMmepaM. He pekoMeHIyeTcss WCMONb30BaTh T'OTOBbIE KOHEYHBIE (DOPMYNBI, KOTOpHIE
BBIBOJIATCS B IPHMEpaxX pemieHUs 3a/1ad. 3alnch B TETPAIN JODKHA COJEpKaTh (GOPMYIBI U BCe
BBIUMCJICHHSI C YKa3aHMEeM €IWHUIl u3MepeHus. [Ipu BBIUMCIEHUSX HEoOXoauMo oOparmiaTh
BHMMaHUE HAa MX TOYHOCTH (MCIIOIB30BAHME HYKHOTO YHCIIa 3HAYamuX Iudp) U coOIroieHne
MPAaBUII OKPYTIICHUSI.
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Ilpy moaroroBke KpaTrkoro /[OKJIaJAa ¢ KOMIBIOTEPHOH Mpe3eHTaluel
apryMEHTUPYETCs aKTyaJIbHOCTh TEMBI, BBISBISECTCA MPAKTUUECKOE U TEOPETUYECKOE 3HAUCHUE
JaHHoro wuccienoBanud. OCHOBHAs 4YacTh JOKJIaJa pPACKPbIBAET COJEp)KaHUE TeMbl. B
3aKJIIOYEHUH B KpPAaTKOM U CKaroil ¢opmMe wu3Naralorcs MOIy4YeHHbIE pe3yJbTaThl,
MPEICTaBIISIFOIIIE COO0M OTBET Ha TJIABHBIM BOIIPOC UCCIICOBAHMS. 31€Ch K€ MOTYT HAMEUAThCsI
U JaJIbHEHIINE TePCIEKTUBbI Pa3BUTHUS TEMBI.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWMBUIyabHass ydeOHas padora (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WuauBuayanbHble KOHCYJIbTAIMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3AUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTA
MEXIy TpernojaBaTeieM W OO0y4arolMMCS HWHBIUIOM WJIA JUIOM C OrpPaHUYECHHBIMU
BO3MO>KHOCTSIMH 3710POBBSI.

7. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeJILHOIO NMpPoIecca Mo JUCHUILINHE
7.1. Illepeyenb HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHIA
Hcrnonb30BaHKE JIEKTPOHHBIX IIPE3ESHTAIIMN TP MPOBEICHNUN MTPAKTUYECKUX 3aHATHH.
7.2. IlepeyeHb JIMIIEH3MOHHOTO M CBOOOJAHO PACHPOCTPAHSAEMOr0 NMPOrPAMMHOIO
odecmeueHus
[Ipu moaroroBke KpaTKUX COOOIIEHUN HCIOJB3YeTCsS NPOrpaMMHOE O0OECIIeueHHe

Microsoft Office (Word, Excel, PowerPoint).

7.3. [lepeyeHb cOBpeMeHHbIX NPO(eCcCHOHATBHBIX 023 TaHHBIX 1 HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

- UndopmanmonHas cnpaBodHasi CHCTEMa HOPMATHUBHO-TEXHUYECKON M TPABOBOM
uH(popMauu

TexakcnepT (HalMOHAIBHBIE CTAHAAPTHI, TPUPOJOOXPAHHBIE HOPMATUBHBIC JOKYMEHTHI)
Www.cntd.ru

- [louckoBas mnatgopma, oobeguHsIOmas pedepaTuBHbIe 6a3bl JaHHBIX MyONIUKaLUi B
Hay4YHBIX XXypHasiax u natrenTos http://www.webofscience.com

- bubnuorpaduueckas u pedepaTuBHas 6a3a TaHHBIX

https.//www.scopus.com

- CipaBouHo-nipaBoBast cucrema «Koncynsrant [Inrocy (http://www.consultant.ru)

- baza nannbpix Hayunoii snexrponnsiii Oudanoreku eLIBRARY.RU https://elibrary.ru/

- depepanbHas rocyrapcTBeHHas HHGopMannoHHas ciucreMa «HannonanbHas 371eKTpoHHAs

oubimoTekay https://H36.pd

8. MarepunanbHo-TexHn4eckass 0a3za, HeoOxoamMasi UIA  OCYIIECTBJICHHS
00pa3oBaTeIbHOIO NpoLecca Mo JUCHHUILIMHE (MOAYJII0).

No Bus pator MaTtepuanbHO-TEXHUYECKOE oOecreueHne AUCIUILTUHBI (MOAYIIS) U
OCHAIIEHHOCTb
1. JlexunoHHBIE 3aHATHS KommuiekT yyeOHO# MeOenu, naTepaktuBHas qjocka SMART Board,
VYuebHass aynuTopusi Ui | KOPOTKOMOKYCHBIH HHTEPAKTUBHBIN MPOEKTOP, HOYTOYK, MeEJIOBas
MPOBEJICHUS 3aHATHUN | JIOCKA.
JekuuoHHoro Tuma, aya. | MSWindows (Bkirouas Windowsmediaplayer), MSOffice (Bxiouas
234c, MSPowerPoint), TTO mnst uatepaktuBHoi 1ockd SMART Board
2. CeMuHApCKHE 3aHATHUS He mpenycmotpensr
3. JlabopaTopHble 3aHATHA | Y4eOHBbIE Ja0OpaTOPHUH YKOMIUIEKTOBAaHHBIE CHEIMAIN3UPOBAHHON
ayn.242c, 252c M€eOEIbI0, BBITSHKHOM CHCTEMON BEHTHIISIUU, MEIOBBEIMH JTOCKAMHU,
CpeACTBaMH TOKapHOH 0e30HacHOCTM W OKa3aHHWsi IEpBOH
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https://нэб.рф/

MEIUIMHCKOM  TOoMOoIM,  Ja0OpaTOpHBIM  00OpPYJOBaHUEM:
cunektpodoromerper LEKI SS2107, cnexrpodoromerp UV-1800
(Shimadzu), UK-®ypwe crnekrpodporomerp ®MC 1201, a Ttarxke
BcrioMorarenbHoe ooopyaosanue: Becki BCP-210, BJIK-500-M, pH-
merpbl-noHoMepbl  Okcmepr-001-3-01, pH-merp-150,  1umTku
anekTpuueckue, wmemankd wMarauTeeie LEKI  MS1, nHaGops
XMMHYECKOH MOCY/IbI U PEaKTHBOB.

JIMneH3nOHHbIE MpOrpaMMBbI 00paboTKu JTAHHBIX K
CHeKTpodOoTOMETPY HBYIy4eBOMYy ckaHupyromemy UV 1800
(Shimadzu UV Probe, kouTtpakTt Ne32-OA/2008-2)

4. I'pynmossie VY4eOHbIC ayIUTOPHU, YKOMIUICKTOBAaHHBIC MEOENbi0, MEIOBBIMU
(MHIMBHUIYaNbHEIE) JIOCKaMH, CPEJICTBAMH TTOKapHO# 0€301MacHOCTH.

KOHCYJIBTAIIMH ~ YYCOHBIC
MmoMeIeHus  (aKkyabTeTa
XUMHUU u BBICOKUX
TEXHOJIOTHI ayna.234c,

242c

5. Texymmnit KOHTPOJIb, | Y4eOHbIE ayAWTOPUH, YKOMIUIEKTOBAaHHBIE MeOENbi0, MEIOBBIMHU
POMEXYTOYHAS JOCKaMH, CpeICTBAMH MOKapHOW 0€3011aCHOCTH.
arrectanms ayn. 234c,
242¢

6. CamocTrosTenbHas CamocrosTenbHasi padoTa CTYJIEHTOB OCYIIECTBIISCTCS B YUTAIBHBIX
pabora 3amax OwmOmmorekn KyOI'Y, 3ame pedepaTHBHBIX >KypHAJOB,

BeruMcnuTenbHOM LeHTpe KyOI'Y, HarepHeT-lieHTpe, a TaKxke
IPYTUX ayAUTOPHAX (hakysbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOKHOCTBIO MOAKIIOUEHH K ceTh «JHTepHeT», mporpaMmon
9KpaHHOTO  YBEJIMYEHHS W JIOCTYIIOM B  JJIEKTPOHHYIO
“H(OPMAITMOHHO-00Pa30BaTEIbHYIO CPE/ly YHHBEPCUTETA.

1 Hesn n 3axa4y N3y4eHUs JUCOHUILIMHBI (MOLYJIA).

1.1 Ileas ocBOeHUST TUCUUIJIUHBI.

Llenbto ocBOEHMS TUCHMIUIMHBI ABIseTCd (opMHpOBaHHE 0a30BBIX 3HAHUN O BUAAX U
crocobax XUMHUYECKOrO aHajiu3a, METOoJlaX OIpeAeNieHHs] COCTaBa BEIIECTB, BbIpabOTKa
KOMILJIEKCA COOTBETCTBYIOIMX YMEHHH U HaBBIKOB U (HOpMUpPOBaHHE KOMIETEHLUI B
cootBercTBUM ¢ TpeboBanusiMu ®@I'OC BO noaroroBku 6axanaBpoB 1o HampasieHuo 04.03.01
«XUMUSI» A1 YCHEIIHOTO OCYILECTBIEHUS NMPO(hecCHOHAIBHOM NesITebHOCTH.

1.2 3agauu AMCHMILIMHBI.

3azayaMy OCBOCHMSI TUCLUIUIMHBI SIBIISIFOTCSL:

- TEOPETHUYECKOEe U MPAKTUUECKOE U3yYeHHE OCHOBHBIX (PM3MUYECKHUX METOJIOB aHAIU3a U
UCMOJIb30BAaHUE TIOJIyYEHHBIX 3HAaHUM TEOPETHYECKHX OCHOB (DyHIAMEHTAIbHBIX pa3JesioB
XUMUH NIPU peUIeHUH MTpodeccHoHalbHbIX 3a/1a4;

- IpUOOpETEeHNE HAaBBIKOB pabOTHl HA COBPEMEHHOM y4ueOHO-Hay4dHOH ammaparype u Ha
CEepUITHOM anmaparype, IPUMEHAEMON B aHAJIMTUYECKON IIPAKTHUKE.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.

HucturuimHa «Pu3nueckue MeToIbl aHalTM3a» OTHOCUTCS K 00s3aTenbHOoN yacT bioka 1
yuebHoro miuaHa HampasiieHus: noarotoBku 04.03.01 Xumwus. MHPopManmoHHO U JOTHYECKH
CBsI3aHA CO CIEAYIOLUUMU JUCHUIIIIMHAMMU:

-AHaIUTUYECKas XUMHUS,

-IIpakTHKyM IO aHATUTUYECKON XUMUM;

- Heoprannueckas xumusi;

18




- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;
- ®u3mkKa;

- Maremaruxa.

- Ousnueckas XUMus;
- [IpakTuKyM 1O (PU3NYECKON XHUMHUU.

1.4 IlepevyeHb NMJAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3yJIbTATAMH 0CBOEHHS 00pPa30BaTeJbLHOMH MPOrPaMMBI.
W3yuyenue naHHOM y4eOHOIl AMCUMILIMHBI HaMpaBlieHO Ha (OpPMUPOBAHHE Yy OOYYAIOIIUXCS

obmenpodeccuonanpHoi komneTeHuu OIMK-1:

WNnne B pe3ynbraTe u3yueHus yueOHON NUCHUIUIMHBI 00yYaronfecs
No KC Conepxxanue JTOJIKHBI
KOMII€ | KOMIETEHIIUU
T renmm (unu e€ yacTh) 3HaTh yMeThb BJIaJIeTh
u
OIIK- | Cmocoben OCHOBHEIE 3aKOHEI, | PacCUMTHIBATH CHCTEMOI
1 QHATM3UPOBATh | NPUHIHIIBI U KOHIICHTPAIHIO HpeICTaBICHUI O
7 TEOPETHYUCCKHUE QHAINTA IO COBPEMEHHBIX
UHTEPIPETUPOB | OCHOBBI pe3yIbTaTaM CIIEKTPOMETPUYUECKHX
aTh PE3yJbTaThl | ONTHYCCKHX H3aMepeHNs METO/aX UCCIICIOBAHHMS
XUMHYECKHX METO/IOB CoCTaBa BEILICCTB U
AHAJTUTUYECKOTO
9KCIICPUMEHTOB, | UCCIICAOBAHHS MaTepuaos;
HaGmoNeHnii ¥ | cocraBa BemecTs i | i Halld MpUeMaMH Mepexoaa
U3MEpPEHUN MaTCpHaOB, E::;E Il)_["f; e;:prBaTb OT BEJIMYUHBI
Ha3Ha4YeHHUE U
pHETAT paBoTE: BBITIOJTHCHHBIX iE:EI:;Z[;eCKOFO
AHAITM30B;
npubOpoB, KOHLIEHTPALUU
HPUMCHAIOMUXCA AHAJIM3UPYEMOTO
B OIITUYECCKUX KOMIIOHCHTA;

METOJax aHaJlnu3a

2. CTpyKTYpa M coiep:KaHue M CUHUIJIMHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT.

OO6miast Tpya0€MKOCTh TUCHUILIUHBI cocTaBiser 4 3au.en. (144 gacom),u3 mux 104, 3
KOHTaKTHBIX 4acoB, 2 yaca KCP, 0,3 yaca UKP, ; yaca CP u 35,7 yaca oTBOAUTCS HA MOATOTOBKY
K 9K3aMeHy. Pacripeenenue o BujgaM paboT MpeICcTaBlIeHO B TaOIUIIe

Bun yaeOHo#M paboThI Bcero CemecTtphbl
4acoB (uacer)
3 - |- -
KonTakTHas padoTa, B TOM 4nce: 104,3 | 104,3
AyIuTOpHBIE 3aHATHS (BCEro) 102 102
B ToM uucne:
3aHATUS JEKIIMOHHOTO TUTIA 34 34
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI, TPAKTHYECKHE HET HET
3aHSATHS)
JlaGopaTopHbIe 3aHATHS 68 68
HNnas koHTaKkTHasA padora:
KonTpouss camoctositenbHoi pabotsl (KCP) 2 2
ITpomexxyrounast arrecranus (MKP) 0,3 0,3
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CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 4 4

Kypcosas paboma - -

Ilpopabomka yuebHoeo (meopemuueckozo) mamepuana - -

Buvinonnenue unousudyanvhuix 3a0anuii (n002omosxa
coobwenull, npeseHmayuii)

Pechepam - -
Iloocomoska Kk mexywemy KOHmpo.io 4 4
KonTpoJn:
[ToaroToBka K s5K3aMeHy 35.7 | 357
OO0mmas TpyA0eMKOCTh Yac. 144 144
qac B TOM uncie koHTakTHas 104.3 | 1043
paborta
3ad4. efl. 4 4

2.2 CTpyKTypa M CUMILIMHbI:
Pacrnipenenenuie Bu0oB yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTUHBL.
Pasnenbl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 3 cemectpe (ounas ¢hopma)
[Tpumeuanue: JI — nexmuu, 113 — mpaktudeckue 3anarus / cemuHapsl, JIP — nmabGopaTtopHbie
sansitusi, CPC — camoctosiTennbHas paboTa CTy/IeHTa

KomangecTBo yacos

pJe\E- HaumenoBanue pasnenos AyaropHas roTVIYS vp——
nena (Tem) Beero pabora Has paboTa
JI 113 JIP
! 2 3 4 5 6 7

Baenenune. OOmias
XapaKTEePUCTUKA (PUIUIECKUX
METOJ0B aHaIu3a.
Knaccudukanms.

OO01mas xapakTepucThKa
(hU3UYIECKUX METOJIOB
uccinenoBanus. TpeOboBaHuUs K
MmeTonaM. PerraemMble 3a1aun.
IlepcrieKTHBBI pa3BUTHS.

12 6 1

CrHeKTpOoCKOMUYECKHE METOIBI
ananuza. Knaccudukanus.

2. ATOMHBIE U MOJICKYJISIPHBIE 27 8 18 1
CHEeKTpbl. MeToabl
a0COpOITMOHHOMN U
OMUCCHOHHOM CTIEKTPOCKOIHNH

CrieKTpocKoOIus B BUTUMOU U
yIbTPauOIeTOBOM 00IaCTSX.
DEeKTPOHHBIE IEPEXOAbI U
AJIEKTPOHHBIE CIIEKTPHI
MoJIeKyJ1. AGCOpOILIMOHHAs
CTIICKTPOCKOITHUS B BUANMOMN U
YO obnactsx.

39 8 30 1
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KonunuecTBo uacoB
Ne HauMeHOBaHME Pa3ieiioB A C
pas- yAUTOpHAs aMOCTOSITEIb
nena (Tem) Beero pabora Has pabora
J 113 JIP
OcHoBBI HHppaKpacHOM
criekrpockonuu. MK-
4. CHEKTPO(HOTOMETPHI.
MukpoBoaHOBas 21 8 12 1
CHEKTPOCKOIUSI.
Crnektpockonus
KOMOHMHAIIMOHHOTO PacCesTHUsI.
OCHOBBI aTOMHO-
5 a0CopOITMOHHOM 12 4 8
' cnekrpockonuu. AAC-
CHEKTPOMETPBI.
Hmozo no oucyunnune 34 68 4
2.3 Coaeprxanue pa3aeoB JUCHUIIHHBI:
2.3.1 3anaTHA JeKIINOHHOT0 THIIA.
No dopma
HaumenoBanue
pasn pasjiena (TeMbl) Coneprxanue pasnena (TeMbl) TEKYIIEro
ena KOHTPOJISI
1 2 3 4
1. | Beexgenue. OO6mas xapakrepucTuka (HU3MYECKHUX | Y CTHBIH
METOJI0B HCCIIEIOBAHUS. orpoc
Knaccugpukanus.  TpeOoBanus  k
METO/IAM. Pemraemsle 3a/1a4n.
[lepcrieKTHBBI pa3BUTHSL.
2. | Crnekrpockormyec | CHEKTPOCKONMHUYECKHE METOJIbI | Y CTHBIU
KHE METO/IBI aHanmuza. Knaccudukamus. ATOMHbBIE OIpoc
aHaJIn3a. u MOJIEKYJIIPHBIE CIIEKTPBI. JIP
Knaccudukarus. CnekTpockonusi B BUAUMOU U
ATOMHBIE U yIbTpapuoIeTOBON o0nacTsx.
MOJIEKYJISIPHBIE DJEeKTPOHHBIE MIePEXO0/IbI u
CHEKTPBI. AIIEKTPOHHBIE  CIEKTPhl  MOJIEKYIL.
BepodATHOCTHM  NEPEXOJOB  MEXIY
AJIEKTPOHHO-KOJI€0aTebHO-
BpallaTeIbHBIMU COCTOSIHUSIMHU.
WHTEHCUBHOCTH TIOJIOC  Pa3IMYHBIX
[IEPEXO00B. IIpumeneHue
AIIEKTPOHHBIX CIIEKTPOB IOTJIONIEHUS
B KAaY€CTBEHHOM U KOJIWYECTBEHHOM
aHayuse.
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CnekTpockonus B AOcopOIOHHAasT ~ CIEKTpOCKONmUs B | Y CTHBIU
BHJIUMOH U BrauMOi 1 YO obnactsx. 3akon byrepa- | ompoc. JIP
yneTpaguoneropoii | Jlabepra-bepa. OtkioHeHHs OT 3aKoHa.
o0acTsx. Onrumu3zanms YCIIOBHIA
(hoTOMETPHUPOBAHMS. AHaTUTHIECKUH
curHay. OCHOBHBIC THITHI IPHOOPOB.
4 | OcHOBBI KonebGartenbuplli u  KoJieOaTENbHO-
uH(ppaKpacHOH BpalIaTEJIbHBIA  CIEKTP  MOJIEKYIL
CIIEKTPOCKOIIHH. ['pynnoBsie YacTOTBHI, ux
OO0mu1re NoHsATHS. UCIIOJIb30BAHUE M OTPAaHUYCHUA.
TpaguunoHHbIC K-
CHEKTPO(HOTOMETPHL.
5 | OcHoBbl aroMHO- | [TpuHuun merona. OcHOBHbIE OJIOKU
a0bCopOITMOHHOM AAC-cniekTpoMeTpoB u ux
CIIEKTPOCKOIIH. Ha3Ha4YCHHUE.
OO01ue moHITHS
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUTA — HE TIPEIYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHSITHS.
®dopma
Ne HaumenoBanue 1a00paTopHBIX paboT TEKYLIETO
KOHTPOJIS
1 3 4

8. |U3ywyenme ycrpoiicTBa W MNpUHIMNA pPaOOTHl creKTpodoToMeTpoB u|OTYET MO
¢dorosnexTpokoaopuMeTpoB. CpaBHEHHE BO3MOXXHOCTEH Pa3JIMYHBIX [lTA00PATOPHOU
dotornekTpokonopuMerpoB. CpaBHeHHE TPUOOPOB MO CXOIUMOCTH|paboTe
MOBTOPHBIX u3MepeHuid. CpaBHEHHME CXOAMMOCTH W3MEpPEHUN TpHU
Pa3JIMYHBIX 3HAYEHUAX ONTHUYECKOM IJIOTHOCTH. [IpoBepka uaeHTUYHOCTH
KIOBET.

9. |U3yyenwe mpueMOB TepexojJa OT aHATUTHYeCKOro curHama K|OTYer mo
KOHIIEHTPaIWH. Pemenue 3ajad4. Pacuer METPOJIOTHUECKHUX |T1a00paTOPHOM
XapaKTepUCTUK METOJUKHU: JHara3oHa OIMpeAeNsieMbIX KOHIEHTpaIuii,|padote
npezena 00OHapyKeHUs

10. [Ompenenenne KOHIIEHTPALlMM TSDKENIOro MeTaimna B pactBope  c|OTyer mo
WCIIOJIb30BAaHUEM MPUEMOB a0COJIFOTHOU CIIEKTPO(HOTOMETPHH. nmabopaTopHOH

pabote

11. |[Tony4enue anexTporHOro Y d-criekTpa opranudeckoro seuiecrsa. Omnpenenenue|OQTYeT 110
(YHKIIMOHAJIBHBIX TPYIII OPTaHUYECKOI0 BEIIECTBA T10 JIEKTPOHHOMY CIIEKTPY. naboparopHoit

pabore

12. llpocras u puddepennmansHas crnekrpodoromerpus. I[lpuemsl, cymHOCTb|OTUET 1O
MeToz10B. OnpejiesieHne KOHLEHTPAMU aHAIUTa METOJIOM Iu(depeHnaibHOM 1abopaTopHO
CIIEKTPO(YOTOMETPUH C HCIOJIB30BAHUEM TPAJyMPOBOYHOrO rpaduka, MeToaapabore
CTaHJapTHOM J00aBKH, BHEITHETO CTaHAapTa U Ap. Permenue 3aad.

13. |KadectBennsiii ananmus B merone WK-cnekrpockonumu. Usydenume npunimna|OT4yeT 110
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paboter UK cnexrpodoromerpa. Pemenne 3anau. nabopaTopHOH

pabote

14. |3yyernne mpuwHOMIA pabOTHl aTOMHO-a0COpOIMOHHOTO crhekTpoMeTpa c|OTdeT 1o

IJIAMEHHOM W DIICKTPOTEPMUYECKOM aromusanuei. [lomydenue aTroMHO-|1a00paTOpHOM
abCOPIIMOHHOTO CIIEKTpa 3J1eMeHTa. Pemenue 3anad. pabote

Ko ecem nabopamoprvim pabomam umeomcs Memoouyeckue YKa3anus, YmeepiucoeHHble Ha
Kageope ananumuyecxkou xumuu Kyol'y

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboTsl - HE IPETYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eCceYeHUs 1JIs1 CAMOCTOATEIbHOH padoThl
00y4aoIMUXCH M0 JUCHUILIMHE (MOTYJII0)

HepequL y‘le6H0'MeTOI[I/I‘IeCKOFO obecneyeHus JUCHUITIIMHBI

Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paObOThI
1 2 3
1 | IIpopabotka yueOHoro |1. MeToauueckue peKOMEHIAlMU K OpraHu3aluy ayAUTOPHON U
(TeopeTnyeckoro)  |BHEaAyAUTOPHOH  (CaMOCTOSITENbHOH)  paboOThl  CTYAEHTOB:
Marepuaia metonudeckue ykazanums/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc.yH-T, 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepnameB. AHaTUTHYECKAs XUMHUSL.
CrekTpocKonmuUYecKre MeTOo/bl aHanu3a. YuyebHoe mocoodue.
Kpacnonap, Ky6I'VY, 2013.
3. T.b. [Iloumnox, 3.A. Temepnamen. MonekymnspHas
abcopOuuronHas cnektpockonus. Kpacnonap, Ky6l'Vy, 2016.
Brimonnenne 1. MeTonuueckne peKOMEHAIMK K OpraHU3allK ayJAUTOPHON U
UHAWBUIYAIbHBIX  [BHEAYAMTOPHOW  (CaMOCTOSITENbHOM)  pabOThl  CTYJIEHTOB:
3aJaHuil (MoAroToBka |Metomuyeckue ykazanusi/ coct. T.II. Cropoxenko, T.b.
COOOLIeHHUH, [Tounnok, A.B. becnanos, H.B. Jlo3a. — KpacHonap: Ky6anckuii
Ipe3eHTaLNN) roc.yH-T, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemeppameB. AHalIUTHYECKAs XUMMSL.
CriekTpocKOonMYecKre METO/bl aHanu3a. YuyeOHoe mocobue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. Ioumnok, 3.A. Temeppamen. MounekynspHas
abcopbumonHas cnektpockonusi. Kpacnogap, KyoI'V, 2016.

[ToaroroBka Kk TeKymemy
KOHTPOJIIO

1. Meroanueckue peKkOMEHAANN K OPTaHU3alluy ayJUTOPHOU U
BHEAYJAUTOPHOW  (caMOCTOSITENbHON)  pabOThl  CTYJIEHTOB:
metonuyeckue ykazanus/ 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. TemeppameB. AHaIUTHYECKAs XUMMSL.
CHeKTpOCKOMMYECKHE METOJbl aHaiuu3a. YudeOHoe Tmocobue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. Iouumnok, 3.A. Temepmamen. MounekynspHas
abcopbumonnas cnektpockonusi. Kpacnogap, KyoI'V, 2016.
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Y4eOHO-MeTOoIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YKClia MHBAJIKJIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbst (OB3) npenocrasistorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlia U1 ¢ HapYIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B hopMe IEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaits.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMA OMIOPHO-BUTATEILHOTO amnmnapara:

— B mieyaTHoM hopme,

— B hopMe IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTA
o0yyJaroumxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

B mporecce ocBoeHHMS MaHHOW YYe€OHOW AMCIMILIUHBI HCIOJB3YIOTCS CIIEAYIONIUE
oOpa3oBaTenbHble TEXHOJIOTUH: ayAUTOpHAas paboTa B BUAEC TPATUIUOHHBIX (OPM: JIEKIIHH,
CEeMHHApbI, MPAKTHYECKUE 3aHATHA U T.IL; CAMOCTOSATENIbHAs pabdoTa CTYIACHTOB, TPYIIIOBBIC
TTUCKYCCHH, 3aHATUA - KOH(EpEeHLUH, MPOBOAUTCA pa3dop MNPAKTHUECKUX 3ajad.
[IpenycMOTpeHbl KOHTAaKTHBIE Yachl, B paMKaX KOTOPBIX IMPENoJaBaTelb, C OJHOW CTOPOHHI,
OKa3bIBACT WHIUBUyaTbHbIE KOHCYIbTALUU MO X0y BBIMOJIHEHHS] CAMOCTOSTENbHBIX 3a/IaHUM,
a C Ipyroil CTOpPOHBI, OCYIIECTBISIET KOHTPOJIb U OLIEHUBAET PE3YIbTATHI THX UHANBUIYATBHBIX
3agaHuil. [{ns Qukcanuy TBOPYECKOrO MPOJBMIKEHUSI MCIIONB3YeTCS PEUTHHIOBAas CHUCTEMa
OLICHKM 3HAHWUU CTYJEHTOB II0 PE3ybTaTaM MPOBEPKH MOYIBHBIX PEHTHHIOBBIX KOHTPOJIBHBIX
paboT, mpuMeHsieTcs OOCYXKIEHHE pe3ylbTaTOB PadOThl CTYJECHYECKUX HCCIEI0BATEIbCKUX
TPYII, HEKOTOpPbIE pa3lelibl TEOPETHYECKOTO Kypca pacCMaTpUBAIOTCS C HCIIOJIb30BaHHEM
orepekaroIIeld caMOCTOATEIbHOW pabOThl: CTYJEHTHI MOMYYalOT 3aJaHie Ha W3YYeHHE HOBOTO
MaTepHaia JIo ero H3JI0KEeHUS Ha JIEKIHH.

B pamkax uTeHHs Kypca NpeaycMOTPEHO MocelieHrne Gu3nKo-XUMHUYEeCKHX J1abopaTopuit
DKOJI0T0-aHATUTUYECKOTO LIEHTPa U LIEHTPA KOJUIEKTUBHOIO NoJib30BaHus KybaHckoro
TOCYHUBEpPCHUTETA.

I[J'IH JIAI C OTpaHUYCHHBIMH BO3MOKHOCTAMU 3A0POBbA MPECAYCMOTPCHA OPraHu3anus
KOHCYJ'H)T&I.[HIZ C UCITIOJIb30BAHHEM BHCKTpOHHOI\/'I IIOYTHI.

4. OueHoYHbIE CPeICTBA /ISl TEKYILIEro KOHTPOJIS YCIeBAeMOCTH H MPOMEKYTOYHOI
aTTeCcTaAlNU.

4.1 ®oHja OLIEHOYHBIX CPEICTB A5 MPOBeIeHHs TeKYIero KOHTPOJIS.

4.1.1. llpuMepHbIe TEMbI YCTHBIX COOOIIEHUI:

1. CnexkTpockonuyeckrne MeTo bl aHalin3a ceroHs. [lepcrekTuBbl 1 OCHOBHBIE
TEHJCHIIUU Pa3BUTHSL.

2. IlpumMeHeHne 3JeKTPOHHBIX CIIEKTPOB MOTJIOIIEHHS B KAYECTBEHHOM U
KOJIMYECTBEHHOM aHaJIM3e.

3. MukpoBosHOBas crniekTpockonus. [IpakTniyeckoe npuMeHeHHe U MePCIIEKTUBbI
pa3BUTHSL.

4. MuddysHoe oTpaskeHue: TEOPHs U MPAKTUKA.

5. CnexTpockonusi KOMOMHAIIMOHHOTO paccessHusl. CeKTpoMeTpbl KOMOMHAIIMOHHOTO
paccesiHus. [IpakTyeckoe NpUMEHEHUe CIIEKTPOCKONMY KOMOMHAIIMOHHOTO pacCcesHusl.

6. UK-ciekTpockonusi: MHOrooOpas3ue pemaeMbIx 3a1ad.
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4.1.2 Odpa3zen Ous1eTa peiiTHHIOBOIl KOHTPOJILHOM pPadoThI.

3. JlaiiTe onpeneneHue CIeayOmuM MOHATHAM: 1) nedopMarimoHHoe Kojiebanue; 2) MeTo/
0a30BOM JMHUU; 3) aAJUTUBHOCTH ONTHYECKOW TUIOTHOCTH; 4) YKaxuTe (U3MYECKU
CMBICII MOJISIpHOTO Ko3(p¢dunmenta mnoromenus; 5) W3o0pasute OoK-cxemy
CHEKTPAIIBHOTO TPUOOpa C yKa3aHUEM OCHOBHBIX Y3iI0B. 6) M300pasute KpHBYIO
CHEKTPO(POTOMETPUYECKOTO THTPOBAHUS, €CIM OIPEACIIEMOE BELIECTBO M IPOIYKT
peaKknuyu He TMOMIOMIAIOT HM3JIyYeHHE, a TUTPAHT IOTIJIOoNaeT; 7) Ha30BUTE Mapamerp,

ucnonb3yembiii B MK-ciekTpockonuu i uIeHTU(GUKAIMN BEUIECTB (C MOSCHEHUSMU).
(7 bannos)

4. BHYTpeHHSS SHEpPrus MOJIEKY1 M €€ HM3MEHEHHE IpPU IOTJIOMCHUH KBaHTOB Y® nu
BUAUMOrO u3inydeHus. OCOOEHHOCTb 3JIEKTPOHHBIX IIEPEXOJOB B  MOJCKYJaX.
DNEeKTPOHHBIE CIEKTPbl MOJEKyl. OCHOBHBIE XapaKTEPUCTUKU CIEKTPAIbHON JIMHUU.
['paduueckoe npecTaBieHUE CIIEKTPOB MOIJIOWEHUs. (7 6an108)

3. Hwke mnpuBeneHsl 3HAYCHHS MOJSIPHBIX KO3()(PHUIMEHTOB MOTIOMIEHUS KOMILIEKCOB
HUKeNd U KobayibTa ¢ 2,3-XMHOKCAIMHIUTHOIOM IPU COOTBETCTBYIOLIMX MaKCUMyMax

MOTJIOLCHHMS:
& Jl1nHa BOJIHBI, HM
510 656
& (CO) 36400 1240
¢ (Ni) 5520 17500

0,425 r mouBsl pacTBOpWIM M 3ateM pazdawmm 10 50,0 mu. Ha anukBoTHOM wactu (25
MJT) yIQIAIA MEUIAIIUe IPUMECH; TT0Cie Jo0aBieHus 2,3- XUHOKCATHHUTHOIIA 00BeM
nosenu 10 50,0 M. OnTuyeckas MIOTHOCTh MOJTYYEHHOTO pacTBOpa B KIOBETE JUIMHOM
1,00 cm pasna 0,446 mpu 510 am u 0,326 mpu 656 uM. PaccuumraiiTe mpoleHTHOE
coJiep>kaHue KoOanbTa ¥ HUKENs B TIouBe. (7 6anios)

4. Ins onpenenenust MOMMOJeHa B CTalll U3 CTaHAPTHOTO pacTBOpa, coaepxkariero 0,1124 r
H;Mo0042H,0 B 100 M pacTBOpa, OB OTOOpaHbI YKa3aHHbIE HIKE 00BEMBI, U TIOCIIE
00paboTku eHITHAPA3ZUHOM U pa3daBieHus: Bogoi 10 100 M1 moydeHbl CienyroIme
3HAYEHHS ONTUYECKOU IJIOTHOCTH PACTBOPOB:

OtoOpaHHbBIE 2 4 6 8 10
00BEMBI, MIT

Onruyeckas 0,05 0,11 0,16 0,21 0,25
IIJIOTHOCTD

Hagecky cranu 1,2 r pacTBOpuiIM B KMCIIOTE M pa30aBuiIu pacTBop Bogoi a0 50 mi. U3 5

MJI 3TOTO pacTBOpa TOCIE COOTBETCTBYIOIIEH 00paboTku Obuto mosryderHo 100 mi

OKpaIlIeHHOro pactBopa. OnTuyeckas INOTHOCTh €ro oka3anack paBHoi 0,12.
Omnpenenutsd coaepxanne MoaubaeHa B cranu (B %). (7 6annos)

4.2. ®oHA OLCHOYHBIX CPEACTB VI NPOBECHHUS POMEKYTOYHOM aTTeCTAluA
VcneBaeMocThb CTYACHTOB B TCUCHHUC CCMCECTpAa KOHTPOJIUPYCTCA B IMPOLCCCC HAlMCaHUSA
peﬁTHHI‘OBBIX KOHTPOJIbHBIX pa60T. Ka)l(,[[aﬁ KOHTPOJIbHAas pa60Ta OTHOCHUTCA K OHpeI[eJICHHOﬁ TEMEC,
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3a/1aHMs OLICHUBAIOTCS 10 OayuThbHOU crcTeMe. [10THOCTRIO pelIeHHas 3aaada OIeHUBACTCS B 7 0aJjoB;
OTBETHI Ha TEOPETHUYECKUE BOMIPOCHI B 3aBHCHMOCTH OT UX CIOHOCTH OIEHHBAIOTCS OT 3 110 7 6ayuioB. 3a
pelieHre 3ajJayd  JIOTOJIHUTEIBHBIM  HECTaHJAPTHBIM CHOCOOOM W 3a MOApPOOHBIM OTBET HA
TEOPETHUYCCKUN BOIPOC JOOABISIOTCS JOMOJHUTENBHBIC Oaibl. 3a KOHTPOJILHYH paboTy Mo TeMe
CTYJEHT TOJyJaeT 3a4eT, eCId HaOMUpaeT B CyMME 3a BCE BBINTOJIHEHHBIC 3a/IaHUS KOJIMYECTBO OaIOB HE
menee 50% oT MakcuManbHOTO. Ecnm Bce KOHTPOJIbHBIE Pa0OTHI B TEUYEHHWE CEMECTpa 3a4YTeHBI, BCE
71a0b0paTOpHBIC PAOOTHI BHITIOIHEHBI M 3aIUIICHBI, CTYIACHT JOIMYyCKACTCS K SK3aMCHY .

IIpomexyrounast arrectanusi mnpoBoAutTcs B (opme »dk3ameHa. llo oOkoHYaHWM W3y4eHHUS
MUCIUIUTAHBL ~ CTYACHTHI OOf3aHBI  BBINIOJHUTH M 3allUTHTh Bce JabopaTopHBIE  pabOTHI,
MpeayCMOTpeHHbIE TporpaMMmoi. I[IpoMexxyTouHass arTecTanus MpecienyeT IeNb OLEHUTh YPOBEHb
(hOpMUPOBaHUS KOMIICTCHITUH, pa3BUTHE TBOPYECKOIO MBIIUICHHUS, TNPUOOPETEHUE HABBIKOB
CaMOCTOSITETFHON PabOThI, yMEHNE IPUMEHSTH MMOTyIeHHBIC 3HAHUS /IS PEIICHNS IPaKTHYECKUX 3a/1ad.

[IpenogaBarens BrmpaBe 3aaaBaTh CTYIACHTaM JOIMOJHHUTEIBHBIC BOMPOCHI IO BCeW y4ueOHOI
mporpaMMme JTUCHUILTMHEL. Pe3ynpTaT ciauu sKk3amMeHa 3aHOCHUTCS MpenoaaBaTesieM B AK3aMEHAI[HOHHYIO
BEJIOMOCTh W 3aYETHYIO KHIDKKY.

CryneHTsI 00513aHBI CIATh SK3aMEH B COOTBETCTBHH C PACITCAHUEM M YI€OHBIM TLIAHOM.

OK3aMeH O JUCIUIUIMHE MPECleayeT IeNIb OIEHUTh YPOBEHb (POPMHUPOBAHHS KOMIICTCHIIUH,
pa3BUTHE TBOPUYECKOTO MEBIIIICHNUS, MPHOOpETeHNEe HABBIKOB CAaMOCTOSTENFHOW palOThI, yMEHHE
MPUMEHSTH TOJTYYCHHbIE 3HAHUA TS PEIIeHHs MPaKTUIEeCKHUX 3a/1a4.

dopmMa mpoBeJeHUS IK3aMEHA: YCTHO WIIM NMHCBMEHHO YCTaHABJIMBACTCS PEHICHHEM Kadeapsl.
OK3aMeHaTopy IpenoCTaBiseTCcsl MpaBO 3aJaBaTh CTYAEHTAM JIOMOJHUTENbHbIE BOMIPOCHI IO Bcei
y49eOHOW TIporpaMMe IUCIUIUTAHBL Pe3ynmpTaT coaum HSK3aMeHa 3aHOCHTHCS TIPerojaBaTeieM B
9K3aMEHAIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIDKKY.

Bomnpocs! k 3xk3aMeny

28. B3aumoneicTBIE 3JEKTPOMArHUTHOTO M3JIydyeHHUs! B BUIUMON 1 Y ®- o0nacTsax crnekrpa
C aroMamMu U MoJIeKyJdamH. J[MCKpPETHOCTb 3HEPreTUYECKUX MEPEeXOJ0B B aromMax U
MoJIeKyax. BeposTHOCTh 3HEpPreTHUecKuX Mepexo]0B, BPEMsl JKU3HU BO30YKIECHHBIX
COCTOSIHUH.

29. Knaccugukanus 1 OCHOBHON IPUHIIMIT METOA0B aHAJTUTUYECKON CIIEKTPOCKOIHH.

30. ATOMHBIE U MOJIEKYJISIPHBIE CTIEKTPBI, HX Pa3IHUUs, TPOUCXOKICHHUE.

31. CrieKkTphbl NOTJIONIEHHS U UCITYCKaHU, UX TpapuuecKoe NpecTaBiIeHue.
KBantoBomMexaHnyeckuil moaxona kK 00bsicHeHUI0 criekTpoB. Kitaccugukanys cnekTpos B
3aBHCUMOCTH OT YCJIOBHH MOJTy4eHUs, IPUPOABI 00bEKTa, TUIIA €r0 SHEPreTUUECKUX
MEPEXO0JI0B.

32. [lepeuncnute BaKHEHIIME MapaMeTpbl 3JIEKTPOMArHUTHOTO u3iydeHus. Omnpenenute
busndeckuit cMbici kKodpduimenta DMHIITEHHA. YKAKUTE OCHOBHBIE XapaKTEPUCTUKU
CHEKTPAIIbHOM JIMHUU.

33. XpoMo(OpHI W aYKCOXPOMBL. G — G, N — G, N — T OIEKTPOHHBIC EPEXOIBL.
DJeKTpOHHBIE CHIEKTPhI MoJieKys. KonebarenbHas CTPyKTYpa JIEKTPOHHBIX CIIEKTPOB.

34. N300pa3ute OJI0K-CXEMBI CIIEKTPAILHOTO MPUOOpa, yKaKUTe OCHOBHBIE y3i1bl. HazoBuTe
OCHOBHBIE XapaKTEPUCTUKU CIEKTPaJIbHOI0 Mproopa.

35. OCHOBHO#1 3aKOH TIOTJIOIIEHHS AJIEKTPOMArHUTHOTO HM3IydeHUs. EAuHUIBI M3MepeHus
kodpduuuenta mnoriomeHus. duznyeckuil CMBICT  MOJIIpHOTO K03 duumeHra
MOTJIOLICHHUS.

36. OcHOBHbIE ~ TNPUYMHBI  OTKJIOHEHUs OT 3akoHa  byrepa-JlamGepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METOJIe aHaIn3a B BUAUMON u Y D-065acTsax crekrpa.

37. CrieKTp MorjouieHus U OCHOBHBIE ()OPMBI €T0 MPeICTaBICHHS.

38. [aiite ompeneneHne ONTHYECKOW IIOTHOCTH, IMOTJIOMICHUS, NMPOIMYCKAHUSA. YKaKUTE
B3aMMOCBSI3b MEXJIy OSTHUMH BeJIMuMHaMU. [lokaxure pacdyeToM, BO CKOJIBKO pa3
M3MEHUTCS ONTHYECKas IJIOTHOCTh M MPONYCKaHHE pacTBOPA, €CIIM €ro KOHIIEHTpaIHs
YMEHBUIUTCS WJIM YBEJIIMYUTCS B N pas.
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39. [lepeurcnuTe OCHOBHBIE CITIOCOOBI MOHOXPOMATU3AIINH U3ITyYCHHUS.

40. [Touemy BO MHOTHX CIydasx ONTHYECKYIO TUIOTHOCTh PAacTBOpa CTaparOTCs U3MEPSTHh B
00J1aCTH MaKCUMyMa TOTJIONIECHUS BelecTBa?

41. Ykaxxute OCHOBHBIC (DAKTOPHI, KOTOPhIE HEOOXOIUMO YUYUTHIBATh MPH ONTHMHU3AIUMH
ycIoBUl (POTOMETPHPOBAHUSI.

42. Ha30BUTE OCHOBHBIN THUII JICTCKTOPOB HU3JIy4YCHHs B BUIUMOMN U YD o0macTsx.

43. Cxema OOKa. OcHoBHbIE OTJINYUS CHEKTPO(POTOMETPOB oT
(OTO3IEKTPOKOIOPHUMETPOB.
44. OcHOBHbBIE THUIIBI KPUBBIX (DOTOMETPHUUECKOTO tutpoBanus. [Ipenmymiectsa

(oTOMETPUUYECKOI0 TUTPOBAHUS MEpe]l KIACCUUECKUM TUTPOBAHUEM.

45. Onpenenenne KOHIEHTPAIMU JBYX WM 0O0Jiee OKPAIICHHBIX COSAMHCHUU MPH HX
COBMECTHOM NpucyTcTBUU. Meton dupopara, ero OCHOBHOM NPUHLIUIL.

46. AHAITUTUYECKUN CUTHAI B METO/aX MOJEKYISIpHOW aOCOPOIMOHHON CHEKTPOCKOIUU U
IpUEMBbI IEpeX0/ia OT BEJIMYMHBI AHATUTUYECKOT0 CUTHAJIA K KOHIIEHTPALUH.

47.Tlpocras wu muddepeHnmansHas crnekTpodoromeTpus. HasHadenue pacTBOpa
CpaBHEHHMS.

48. K-cniexTpsbl noriomieHus: Mosekynn. KomnedarenbHbie nepexoap! A1 TapMOHHYECKOTO

OCLMJIIISITOPA U PEAJIbHBIX MOJIEKYIL.

49. Cxema NK-cniekrpodoromerpa. OCHOBHBIC OTIIMYUS OT CIIEKTPO(YOTOMETPOB B BUIMMO
u Y®-obnactsix.

50. [MpuHnMnManpHast cxema M Kiaccu(uKanus CIeKTpalbHBIX MPHOOPOB. XapaKTepUCTHKA
UCTOYHUKOB H3iydeHust. OCHOBHBIE THIIBI 1eTeKTopoB MK-u3nyuenus.

51. CymHocTh KadecTBEHHOro aHaiusa B Merose UK-criekpomerpumu.

52. CymHoCcTh METOJIa aTOMHO-a0CcOpOIMOHHOM cnekTpoMeTpun. OcHoBHbIE Onoku AAC-
CIEKTPOMETPA.

53. ConoctaBbTe BO3MOKHOCTH METOJIOB CIEKTPOCKOIUH (3JIE€KTPOHHOMU, KOJIeOaTeIbHOW) B

UCCIIEIOBAaHUSIX CTPOEHUS MOJIEKYIL.

54. MeTposoru4eckue XapakTepuCTUKU U IPUMEHEHHE B aHAJTUTUYECKON MPaKTHKE

METO/I0B aTOMHOM M MOJICKYJISIPHOI a0COPOIIMOHHON CIIEKTPOCKOIHH.

IIpumep 7K3aMeHALMOHHOTO OHIeTa
3K3AMEHAIIMOHHBINA BUJIET Nel

1. Bzaumopericteue Y ®@- 1 BUAMMOIO U3Iy4ECHHS C aTOMaMH B MoJieKynamu. [Ipoucxoxaenue
ATOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB MOTJIOMICHUS U UCITyCKaHUSI.

2. Cxema cnektpodotomerpa. KpaTkas xapakTepucTUKa OCHOBHBIX OJIOKOB.

3. 13 HaBecku ctamu Maccoit 0,2542 r nocne coorBeTcTBYIOLIEH 00padoTku noxyumin 100,0 Ma
pacTBopa, CoAepKaIero TMMEeTUITIIMOKCUMAT HUKeNs1. OnTHdecKkas MmI0THOCTh 3TOTO PacTBOpa
OTHOCHUTEIILHO pacTBopa cpaBHeHus, coaepxkaiiero 6,00 mr Ni B 100,0 mi, pana 0,34. Jlns
CTaHJAPTHBIX pacTBOPOB ¢ coaepxkanuem 4,00; 8,00; 10,0 mr aukens B 100,0 Mt moxyyunu npu
TeX K€ YCIOBUSIX OTHOCUTENbHBIE ONTHYECKHE TUIOTHOCTH cooTBeTcTBeHHO: -0,240; 0,240;
0,460. Beruucnuth MaccoByto 101110 (%) HUKEINS B CTAJIH.

Kputepun ouenku:

- OTMETKA «OTJMYHO)» BBICTABIISETCS C y4eTOM C(HOPMUPOBAHHOCTH KOMIICTEHIIUH, €CII JaH
TIOJTHBIN, TIPaBWJIBHBIA OTBET, MAaT€pUal W3JIO0KECH B OMPEICICHHOW JIOTHYECKOW IOCIIEI0BATCILHOCTH
JIEMOHCTPHUPYETCSI MHOTOCTOPOHHOCTH TOJX0J0B, MHOTOACIIEKTHOCTh OOCYXKIIEHUS TPOOIEMBI, YMEHHE
apryMeHTUPOBaTh COOCTBEHHYIO TOUYKY 3PEHHS, HAXOIWTh ITyTH PEIICHHS I03HABATEILHBIX 3ajad,
yCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIy CTPOCHHEM, CBOWCTBAMH M TIPUMCHCHHEM
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BEIIIECTB, B JJOTHYECKOM PacCYXICHUHU U PEIICHUU 3aJa4d HET OIIMOOK, 3a7ada pellieHa parjioHaIbHBIM
croco0oM;

- OTMETKA «XOPOIIO» BHICTABJISICTCS CTYICHTY, €CJIM OTBET MOJHBIA U MPAaBUILHBIM HAa OCHOBE
M3YYEHHBIX TEOPHH, MaTepHal M3JIOXKEH B ONpPeAeNEHHON JOTHUECKOH MOCIe0BATEILHOCTH, IPH ATOM
JIOITYCKAIOTCSl HECYIIECTBEHHBIE OITMOKH B OTBETAaX Ha TEOPETUYECKHE BOIIPOCH HITM B PEIICHUH 3aa4H,
KOTOPBIE CTYJCHT MOXKET UCIPABUTD 110 YKA3aHUIO MPEMoAaBaTels

- OTMETKA «yHOBJIETBOPHUTEIbHO» BBICTaBIIETCS CTYACHTY, €CIIM OTBET MOJHBIM, HO IPH 3TOM
JOMyLIeHa CYIIECTBEHHAs OINMOKAa WJIM OTBET HEMOJHBIHA, HECBS3HBIN, HE MPOSBISIOTCS YMEHUS
NPUMEHATh TEOPETHUECKUE 3HAHUS TPU pEHICHUH TNPaKTHYECKHX NpoOJieM; 3HaHHWE MpeaMera ¢
3aMETHBIMM IIpOO€IaMu, HETOYHOCTAMH, HO TaKUMH, KOTOpbIe HE CIIy)XaT MPEmATCTBUEM IS
JalbHeHIero o0y4eHus

- OTMETKa «HEYJAOBJE€TBOPUTECIBbHO0» BBLICTABIACTCA, €CJIHU OTBCT 06Hapy>i(I/IBaET HC3HAHUC
OCHOBHOTO COZICpKaHHs y4eOHOTO MaTepHaa

OHCHO‘JHLIG CpeacTtBa i1 MHBAJIWAOB W JIMI C OIPaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBbI
BBIOMPAIOTCS C yIETOM UX WHANBHIYaTbHBIX MCUXO(QU3HIECKUX OCOOCHHOCTEN.

— IIpA H606XO,HI/IMOCTH HHBAJIMaM W JUOaM C OTPpaHUYCHHBIMHU BO3MOXKHOCTAMU 300POBBSA
MpEeAOCTABIIACTCA AOIMOTHUTCILHOC BPEMS IJIA IMMOATOTOBKHU OTBCTA HA 3K3aMCHC,

— [IpU MPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00yUSHHsI MHBAJIMAOB U JIULL C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 370pPOBBS IPELyCMATPUBACTCS HCIIOIb30BAHUE TEXHUYECKHUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLEHUBAHUS pE3yJIbTAaTOB OOyUYeHMsI 10 JUCLUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

IIponienypa oneHMBaHUs pe3yJbTaTOB OO0YUYEHHs MHBAJIUAOB M JIMII C OrpaHHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCLMIUIMHE (MOAYJIO) IPEAyCMaTpUBAET IPEIOCTAaBICHUE
uHpopmauuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSM HX 370POBbS U BOCIPHUATUSA
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSMU 3pEHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnssMHM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJILHOW y4eOHOW JHTEepaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOTYJIfA).
5.1 OcHoBHasi TUTEpaTypa:
7. OCHOBBI aHAJIMTUYECKON XUMHUH: YUEOHHUK [Tt CTyneHToB By30B: B 2 1. T. 1, 2. /Tlox pen.

10.A. 3omoToBa, M.: Akagemus, 2014.

8. OCHOBBI aHATUTUYECKOIN XUMHUU: Y4eOHUK 111 cTyaeHToB By30B: B 2 T. T. 1, 2. /Ilox pex.
10.A. 3omoToBa, M.: Akagemus, 2010.

9. Kpuctuan I'. Ananurnyeckas xumusi: B 2 1. T.1, 2/ nep. ¢ anrn. A. B. [l'apmama u np. -
M.: BUHOM. Jla6opatopus 3nanwuid, 2009.

10. ITouunok T.b., Temepnaies 3.A. AHaTUTHUYECKAS XUMHSI: CIICKTPOCKOITUYECKUE METOIbI
aHanu3a. Yuebnoe nocobue. Kpacnomap, Kyol'y, 2013.
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11. Tlouwmnok T.b., TemepaamreB 3.A. MonekynsipHast aOCOpOITMOHHAS CTIEKTPOCKOITHSL.
VYuyebHoe mocobue. Kpacuomap, KyoI'y, 2016.

12. BapbOanar HO.A. OCHOBBI aHATUTHYECKON XUMHH: IPAKTHUECKOE PYKOBOACTBO
[DmexTponnsIi pecypce] : pykoBoactso / FO.A. bapbanar, A.B. I'apmamr, O.B. Monorapoga, E.A.
Ocwurosa ; mox pen. 3omorosa FO.A., Illexoemnosoit T.H., Ockonka K.B.. — DnekTpoH. man. —
Mocksa: U3narensctBo "Jlaboparopust 3nanmii", 2017. — 465 ¢. — Pexxum mocryna:
https://e.lanbook.com/book/97410

5.2 /lonmoTHUTEIbHAS:

7. Bacumpe B.Il. AnamuTndeckas XuMusi: COOPHHK BOMIPOCOB, VIPAXHEHHH W 33/Ja4: ydeOHOe
nmocobue st cryaentoB By3oB / B. I1. Bacunees, JI. A. Kouepruna, T. J[. OpmoBa - 4-e u3g.,
crep. - M.: [Ipoda, 2006.

8. OCHOBBI aHATUTHYCCKON XUMUHM: 331a4H ¥ BOIIPOCHI: yueOHOE MOCOOHE IS CTYIEHTOB YH-TOB /
nox pex. FO. A. 3onmotosa. - M.: Briciias mkomna, 2002

9. Ilentun lO.A., Bunkos JI.B. ®usudeckne MeTop! HccneaoBanus B xumun. M: Mup, 2003.

10. ®usnueckne MeTOOBI HCCIENOBaHMS HEOPraHMYECKMX BEINECTB: ydeOHOE TocoOHe Juis
cryaentos/ oj pen. A.b. Hukonbsckoro. M.: Akanemus, 2006

11. TTounnok T.B., Temepaames 3.A. MonekysapHas abcopOUMOHHas crieKTpockonust. KpacHomap,
KyoI'Y, 2016

12. BepmunuH, B.. Ananutiueckas xumus [ DIeKTpOHHBIN pecypce] : yueOnuk / B.W. Bepmunus,
W.B. Bnacora, U.A. Hukudoposa. — Dnekrpon. nan. — Cankr-IletepOypr : Jlans, 2017. —
428 c¢. — Pexum nmocryna: https://e.lanbook.com/book/97670

5.3. Illepuoauyeckue u3IaHusl:

. «XypHan ananuTudeckon xumMun», Poccust, Mockaa.

. «3aBojckas nabopatopus. JJuarnoctuka marepuanoy, Poccusi, Mockaa.
. «AHaNUTUKA U KOHTPOJIbY, Poccusi, ExatepunOypr.

. «Spectrochimica Acta. Part B», usnarensctso Elsevier

. «Analytical Chemistry», uznatenbcreo ACS

DN AW N =

6. Ilepeyenb pecypcoB  HH(POPMAINMOHHO-TEJEKOMMYHHUKAMOHHON  CeTH
«HTEpHEeT», B TOM 4YMCJIe COBpPeMeHHble TNpodeccHOHANbHbIE 0a3bl [aHHBIX W
UH(pOpMALMOHHBbIE CIPABOYHbIE CUCTEMbI, HEOOXOAMMBbIE [JIsi OCBOEHUS IHCHUIIUHBI
(Mmonmyais).

- UndopmanmronHas cipaBouHas cucTeMa HOPMAaTUBHO-TEXHUYECKOM U ITPaBOBOM MH(pOpMaIUU
TexskcnepT (HaMOHAJIBHBIE CTAHAAPTHI, IPUPOIOOXPAHHBIE HOPMATUBHBIE JOKYMEHTHI)
www.cntd.ru

- [Touckosas miardopma, o0beauHsIOMAsA pedepaTuBHbIE 0a3bl JAHHBIX MyOIMKAUN B
Hay4YHBIX XypHalax ¥ nmatenToB http://www.webofscience.com

- bubnmorpaduueckas u pedeparuBHas 6a3za TaHHBIX

https://www.scopus.com

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

- baza mannbix Hay4noii snextponnsiii oudianorekn eLIBRARY.RU https://elibrary.ru/

- OenepanbHas rocyiapcTBeHHas nH(GOpMalmoHHas cuctemMa «HammoHabHast SJIeKTpOHHAS

ouoimoTeka» https://H30.pd
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7. Meroauyeckue YyKa3aHus [Jsi O0y4alOIIUXCA 10 OCBOEHHMIO MCHUIUIMHBI
(MonmyJisi).

ITo xypcy npeaycCMOTPEHO MpOBEACHUE JIEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
OCHOBHOIl CHCTEMaTH3UPOBAHHBIN MaTepuaa U Pa3bICHIIOTCS Hanboliee CIOXKHBIE AaCIEKTh
M3y4aeMbIX METOJIOB aHAIN3a.

Ha naGopaTopHbIX 3aHATHUAX CTYIEHTHl 3aKPEIUISIOT IOJIyY€HHBIE TEOpPETHYECKUe
3HAHUS, OCBAaMBAIOT CHEIU(PHUKY M MPUHIMIT PaOOTHl aHATUTHYECKOTO 000pYyI0BaHHUS, CIIOCOOBI
MOJIyYEHUs] aHATUTUYECKOTO CUTHAJIA U Mepexo/ia K KOHIEeHTpauuu aHanura. [Ipu moaroroske
nabopaTopHoil paboTe HEOOXOAWMO BHHUMATENBHO HU3YYUTh TEOPETHUYECKHI MaTepuas o
JaHHOW paboTe, TEXHUKY BBIIIOJHEHUS SKCIEPUMEHTa, O3HAKOMUTBHCS C HHCTPYKLUAMHU K
npubopam, KOTOpbIe NCIOIB3YIOTCS MPU BHIIOJHEHUN PAOOTHI.

OO0padoTka pe3yJbTaTOB JiadopaTopHbix pador. OTuér o nabopaTopHOU pabdoTe
JIOJDKEH COJIEPKATh BCE TOJTYYEHHBIC SKCIIEPUMEHTAIBHBIE PE3YIIbTAaThl, HEOOXOAUMBIE PAaCUEThI
U BBIBOJbL. OTUET JOKEH MPEOCTABIATHCS MPENoAaBaTeNio g MPOBEPKU B TEUCHUE HEIeNn
MoCJie BBITIOJIHEHUS JIabopaTopHOU paboThl. [IpoBepka 1abopaTtopHoil paboOThI COMTPOBOKAACTCS
co0eceloBaHWEM C TMpernojaBareieM. DBbIIOJTHEHHBIMU CYHMTAIOTCS TOJIBKO — MPHUHSTHIE
mperoaaBaresieM JIabopaTopHbie paboThI!

Bakuneiiium 3Tanom Kypca siBJIsieTcsl CAMOCTOSITeJIbHAsI padoTa 1Mo JUCHUIIUHE, B
paMKax KOTOPOil CTYIEHTBHI OCYWIeCTBJSIIOT MPOPadOTKY Yy4eOHOTo (TEOPEeTHYECKOTO)
MaTepuaina, MOATOTOBKY K TEKYIIEMY U MPOMEXKYTOUHOMY KOHTPOJIO, & TaKXKE BBIMOIHIIOT
WHIMBHyaJIbHBIC 3a1aHus (HanpuMep, TOTOBSAT KOPOTKHUE COOOIICHNUS M PE3CHTAIHH).

[lepen pemeHnem 3a1ay HEOOXOAMMO BHUMATENIBHO M3YyYUTh TEOPETUUYECKUN MaTepHall,
npopa0oTaTh KOHCIEKT JIEKIMHM, pa3o0paTb INpUMEpbl pelieHus 3anad. Pemenue 3amay
PEKOMEHIyeTCsl HauWHaTh C HauOoliee MPOCTHIX, ONU3KMX K HUMEIOUIMMCS B 3a/JladyHUKe
npuMepaMm. He pexoMeHayeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (DOPMYIBI, KOTOpBIE
BBIBOJIATCS B IPUMEpaXxX pelIeHHs 3a/ad. 3anuch B TETPaau AOJDKHA coAepKaTh (DOPMYIIBI U BCE
BBIUUCIICHHSI C yKa3aHWEM €IMHMIl u3MepeHus. [Ipu BBIMHCICHHSIX HE00XO0AWMO OO0pamarh
BHHMaHHE Ha MX TOYHOCTH (MCIOJh30BAaHHE HY>KHOTO YHCJIa 3HAYAIUX IUGP) U COOM0ACHNE
NPaBUJI OKPYTIICHHUS.

Ilpy moaroroBke KpaTKOro [0KJaJAa ¢ KOMIbIOTEPHOWH TMpe3eHTanue
apryMEHTHPYETCSI aKTyaJIbHOCTh TEMBI, BBISABIISIETCS MPAKTUYECKOE U TEOPETHUECKOE 3HAUCHUE
JaHHOTO uccienoBaHusa. OCHOBHas 4YacTh JOKJIaJa pacKpblBaeT cojJep)kaHue TeMmbl. B
3aKIIIOYEHHH B KpaTKOH ©  cXkaroil (QopMe W3mararoTcs TMOJNYYEHHBIE Pe3yJIbTaThl,
IpeJCTaBIIAI0IINEe COOO0M OTBET Ha IMIaBHBIN BONPOC MCCIeI0BaHM. 3/1€Ch K€ MOT'YT HAMEUaThCs
U JTaTbHEHIIINE TIEPCTIEKTUBEI Pa3BUTHS TEMBI.

B ocBoeHHMH MUCHMIIIIMHBI MHBAIMJAMU M JIMLAMH C OIPAaHMYEHHBIMH BO3MOXHOCTSIMU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHas ydeOHass pabora (KOHCYJIbTAlUU) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuayanbHble  KOHCYNBTAllMM IO  TPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3alUU O0YUYE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTesieM MW OO0yJaromUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. Ilepeyenbr MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa30BaTeJbHOI0 NMPoLecca Mo IMCHUIINHE (MO1YJII0)

8.1 llepevyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi

Hcrionb30BaHNE 37E€KTPOHHBIX PE3ECHTALMN ITPU POBEICHNUN TPAKTUYECKUX 3aHATHH.

8.2 IlepeyeHb HEOOXOAMMOrO JUIEH3HOHHOI0 MPOrPAMMHOI0 00ecneYeHHus .

Heobxoaumo nporpammuoe obecrnieuenue s crekrpoporomerpa UV-1800 (Shimadzu),
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HK-dypre-cniekrpodoromerpos FTIR-8400S 8 (Shimadzu).

[Ipu BeIONTHEHUM 1a0OpPaTOPHBIX pabOT MCHOJIB3yeTCS TMPOrpaMMHOE oOOecreueHue

Microsoft Office (Word, Excel, PowerPoint).

8.3 Hepeqeﬂb HH(l)OpMaIII/IOHHLIX CIIPaBOYHBIX CUCTEM:

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

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606X0[[I/IMaﬂ AJIsA OCYIIECTBJICHUA

00pa30BaTeJbLHOIO0 NMpolecca no AUCUUIInHe (MOAYJII0).

MartepuanbHO-TeXHUYECKOE 00ecTIieueHre TUCIUIIHNHBI (MOYIIs) 1

Ne Bup pabot
OCHAIIEHHOCTh
7. JIex1nOHHbIE 3aHATHS KommexT yaebHol mebenn, naTepakTiBHas qocka SMART Board,
VYuebHass aynuTopusi Ui | KOPOTKO(GOKYCHBII HHTEPAaKTHBHBIM MPOEKTOP, HOYTOYK, MeEJoBas
MPOBEJICHUS 3aHATUM | JTOCKa.
JeKnuoHHoro tuma, aya. | MSWindows (skmovas Windowsmediaplayer), MSOffice (Bkirouast
234c, MSPowerPoint), IT1O mist uatepakTuBHOi nocku SMART Board
8. CeMHHapCcKHe 3aHATHS He npenycMoTpeHsl
9. JlaGopaTopubie 3aHATHA | YueOHbIe 1a00paTOPUH YKOMIUIEKTOBAaHHBIC CHEIHAIN3UPOBAHHON
ayn.242c, 252c MeOENIBI0, BBITSHKHOM CHCTEMOM BEHTHIISILMHA, MEJIOBBIMH JOCKAMH,
CpelCcTBaMU TOXapHOH 0€30MacHOCTH U OKa3aHWsi IepBOH
MEIWIMHCKOM  moMomy,  JabOpaTOpHBIM  OOOPYAOBaHUEM:
cnektpodoromerper LEKI SS2107, cmekrpodoromerp UV-1800
(Shimadzu), UK-®ypse cnextpodporomerp ®MC 1201, a Taxxke
BcIioMorarenabHoe obopynosanue: Becst BCP-210, BJIK-500-M, pH-
metpel-uoHomepsl  Okcrept-001-3-01,  pH-merp-150,  mmuTku
anekrpudeckne, wmemankun MarautHeie LEKI MS1, wabopsr
XUMHYECKOM oCyAbl U pCaKTHUBOB.
JlunensnoHHbIC MIPOTPaMMBI 00paboTKu TAHHBIX K
criekTpodoToMeTpy  IBYIydeBoMy ckaHumpyomemy UV 1800
(Shimadzu UV Probe, kontpakt Ne32-OA/2008-2)
10. I'pynmossie VueOHble ayJUTOPHH, YKOMIUICKTOBAHHBIE MEOENbI0, MEIOBBIMU
(MHAMBHIYaIIbHBIC) JOCKaMH, CPEICTBAMH MTOKAPHOW 0€30MaCHOCTH.
KOHCYJIbTallun y‘Ie6HBIe
NOMeNIeHus  (paKyJbTeTa
XUMHHA " BBICOKHX
TEXHOJIOTHHA ayna.234c,
242¢
11. Texymmuit KOHTPOJIb, | Y4eOHbIE ayIUTOPUH, YKOMIUIEKTOBAaHHBIE MEOEIbI0, MEJOBBIMH
POMEXYTOYHAS JOCKaMH, CPEICTBAMH MTOKAPHOW 0€30MaCHOCTH.
arrectanus ayn. 234c,
242¢
12. CamocrosTenpHas CamocrosTenpHas padoTa CTYJICHTOB OCYLIECTBISICTCS B YHTAIBHBIX
pabota 3ajmax OuoOnmuorekn KyOI'Y, 3ane pedepaTuBHBIX IKYypHAJOB,

BbiunciuTeabHOM leHTpe KyOI'Y, WHTepHer-ueHTpe, a Takxke
JIpyruX ayAuTOpHsX (paKkyIbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOYKHOCTBIO MOJKIIOYEHHA K ceTu «MHTepHeT», mporpamMMmoi
SKPaHHOTO  YBENWYEHHS W JIOCTYIIOM B  JJIEKTPOHHYIO
MH(POPMaIMOHHO-00pa30BaTENIbHYIO Cpely YHHBEPCUTETA.
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