MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

COIVTACOBAHO
3aBenywmmii kagenapoii

Kadeapa Merajnypruu nBeTHbIX

YTBEPXIAIO
3aBenywmmii kageapoi

Kadenpa merannypruu iBeTHbIX

meraioB (MM XM®)

MetasiioB (MM XM®)

HaNMEHOBaHHe Kadeaprl

HalMEHOBaHUE KaeIpbI

H.B. besoycoBa

MOJNNCH, HHULIUATHI, (haMUITUS

« » 20

MOJNHCH, MHULIUATHI, (haMUITUS

« » 20 T

MHCTHUTYT, peanusyrouuii OII BO

MHCTHUTYT, PEATU3YOIUH AUCLUIIIUHY

PABOYASA ITPOIPAMMA JUCHHUIIJINHBI
XUMMUAA IMTPOLHECCOB

OBOTAINEHUA

Hucummumaa  b1.B.04 Xumus nporeccoB oOoranieHus

Hanpasnenne noaroropku /  21.05.04 TopHOoe neno cnieruanu3anms

21.05.04.00.06 O0orarieHue mojae3HbIX

TACT NWTTAANMLIV

CIIELIUATBHOCTD
HanpasieHHOCTB

(npodun)

dopma 00yueHus 3a04YHasd
T'on HaOopa 2018

Kpacnosipck 2021

*I Suemeckun | sueman LOKYMEHT MOAMUCAH
1: uuuuuuuuuuuuuuuuuuuuu SNEKTPOHHOW NOANMUCHIO

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYASA ITPOIPAMMA ITUCHHUTIITIMHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICILIETO OOPa30BaHUS [0 YKPYITHEHHON

rpymmne
210000 «ITPUKJIAJTHAA TEOJIOT VA, TOPHOE JIEJIO,

HE®TEI'A3OBOE JAEJIO U TEOAE3W Ay

Hanpasnenue noaroToBkH /CieliMaibHOCTD (MPOQUIL/CrieuaTA3aIs )

CnenmansHocts 21.05.04 T'oproe neno cnenmanusanus 21.05.04.00.06

OO0orateHne NoJIE3HBIX UCKOITAEMBIX

[Iporpammy JI-p XUM. HayK, nipodeccop, benoycora Haranbs

COCTaBUIU BukropoBHa




1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

llenr mpemogaBaHusi TUCHUIUIMHBI - (OPMHpPOBaHUE Yy CTYJIEHTOB
KOMIIETEHIIMM B  OOJacTh  AHAIUTHYECKOW U (PU3UYECKOW  XUMHUHU,
CIOCOOCTByIOMUX Oojiee TIIyOOKOMY IMOHMMAHHI0 XHMHYECKUX M (PU3HKO-
XUMHYECKHUX TMPOILIECCOB, HMEIOIIUX MECTO NpHU OOOTalleHUH MOJE3HBIX
UCKOTIAaeMbIX, a TaKX€ BOIPOCOB OMPEIEICHUSI U KOHTPOJIS XUMHYECKOTO
cocTaBa pyJ 1 KOHIIEHTPATOB.

1.2 3amauu U3y4YeHUA TUCITATLUTHHBI

3amaun U3y4deHHs TUCIUTUIMHBIL:

npuobpereHue  oOmenpoPeccCuoHaATbHBIX W NPO(EeCCHOHATBLHBIX
KOMIIETEHIIMM, KOTOpble IOMOTYT HCIIONb30BaTh 3HAHWE AaHATUTHYECKHX
METOJIOB ~ aHaIM3a M 3aKOHOB  (M3MYECKOM XMMHUHM TIPpU  ONMHCAHUH
MHOTOKOMITIOHEHTHBIX CHUCTEM, HCIOJb30BaTh TEPMOAMHAMUYECKHI METONI B
TEXHOJIOTUAX OOoramieHus; JaayT BO3MOXHOCTh 3(G(EKTUBHO MPUMEHSTH
TEOPHIO B MPO(DhecCHOHATHHON AESITENbHOCTH.

1.3 TlepedyeHp TIaHUPYEMBIX PE3YJIBTATOB OOyUYEHUS IO IAWCIUTUTHHE
(MOZyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOCHHS
o0OpazoBareIbHON MPOrpaMMBbl

OIIK-4:roTOBHOCTBHIO C €CTECTBEHHOHAYYHBIX MO3UIUI OLIEHUBATH CTPOEHME,
XMMHYECKHII 1 MUHEPAJIbHBIN COCTAB 3¢MHOI KOPbI, MOpP(]oJioruyeckne 0COOCHHOCTH
H I'€eHETHYCCKUEC TUIIbI MCCTOpO)K}]eHI/Iﬁ TBEPABIX MOJE3HBIX HCKOINMAEMBIX IIPU
PeLIeHNH 32124 10 PANMOHAJIBLHOMY M KOMIIJIEKCHOMY OCBOCHHMIO IeOPeCypCHOro
MOTEeHMAJIA HeAp

VYposens 1 METO/Ibl aHATM3a XMMUYECKOT0 COCTaBa pyJl U MUHEPATIOB
Yposens 1 IIPOBOAMTH PacyeThl COCTaBAa HA OCHOBAHUU JaHHBIX aHATN3a
Yposens | METOJJaMH XMMHYECKOI0 aHaIn3a

IIK-16:roTOBHOCTHI0 BHINOJHATH IKCIIEPUMEHTAIbHbIE U JIA00PATOPHbIE
HCCJIeIOBAHNS, HHTEPIPETHPOBATH NMOJY4YeHHbIE Pe3yJIbTAThI, COCTABJIATH U
3alMIIATH 0TYeThI

VYpogens 1 OCHOBHOE 000pyIOBaHUE, UCTIONB3YEMOE /ISl ONIPEIeTICHHS COCTaBa
HEOPraHNYECKUX CUCTEM

YpoBeHsb 2 OCHOBBI (PU3MUECKON XUMUHU, TOHATUS U 3aKOHBI XUMUYECKOM
TEPMOIANHAMHUKHN

Yposens 1 HHTEPIPETUPOBATEH PE3YJIbTAaThl XMMUYECKOI0 aHAIN3a Py U
KOHIICHTPaToOB

Ypoens 2 OOBSACHSTH MpOIecChl GUIoTaIK Ha 0a3e 3HAHUH TePMOTMHAMUKHI

MOBCPXHOCTHBIX SIBICHUM

VYpogews 1 HaBBIKAMH MCIIOJIb30BAHUS TUTPUMETPUIECCKOTO U TPABUMETPHUYECKOTO
METOJIOB aHaIN3a




YPOBGHL 2 | CIIOCOOHOCTBIO AHAIIM3WPOBATH XUMHU3M IIPOLECCOB q)HOTaI_II/II/I

IIK-17:roTOBHOCTBHIO MCI0JIb30BATH TEXHUYECKHE CPEACTBA ONBITHO-NIPOMBbIIIJIEHHBIX
HCNBITAHUI 000PY10BAHUSA Y TEXHOJIOTHH MPH IKCILIYATAIIMOHHOM pa3Belke, 100bIue,
nepepadoTKe TBEPAbIX MOJE3HbIX HCKOMAEMBbIX, CTPOUTEIbCTBE M IKCILTyaTAIUN
NMOA3E€MHBIX 00bEKTOB

Yposens 1 BO3MOYKHOCTH aHAIUTUYECKUX METO0B, YPOBEHb 33/1a4, PEILIACMBbIX
aHATUTUYECKON XUMUEN IpH pa3pabOTKe TEXHOJIOTHH MepepaboTKu
TBEPBIX TOJIE3HBIX UCKOIIACMBIX

YPOBGHL 1 HCIOJIB30BAaTh PE3YyJIbTAThl AHAIUTUYICCKUX HUCCICIOBAHUM 115 BBI60p8.
TCXHOJIOTHMHN O6OF3,HICHI/I$I MOJIC3HBIX HCKOIIACMbIX

VYposens 1 FOTOBHOCTBIO HCIOJIb30BaTh COBPEMEHHOE aHATUTHYECKOE 000Py10BaHNE
JUIS PELIeHNs UCCIIEI0BaTEeNIbCKUX 3a/1a4

1.4 Mecro aucuuiuiMHbl (MOJYJIA) B CTPYKType 0Opa3zoBareibHOMN
IIPOTrPaMMBI

Kypc "Xumus mporeccoB oOorameHus" UYUTaeTCI B TPETbeM
ceMecTpe, M JUIsl €ro KadeCTBEHHOTO OCBOEHHUS CTYACHTHI JOJDKHBI BIIAJETh
KOMITETCHIIUSIMH, C(HOPMUPOBAHHBIMU TIPH W3YYEHUW MUCHUIUIAH "Xumwus"
u "OOoraiieHue moJie3HbIX UCKOMaeMbIX"

Kypc "Xumus mnpoueccoB oboramieHus" sBISIETCS NPEAIECTBYIOLIUM
I AUCUMIUIMH, B pPaMKax KOTOPBIX pPACCMATPUBAIOTCS XUMHUYECKHE H
(bU3UKO-XMMHUUYECKHE TPOIECChl C ydacTHEM I[BETHhIX MeTaioB. K uuciy
TaKUX JUCLUIUIMH OTHOCSATCS:

- ®I0TaMOHHBIE METOJIbI OOOTAIlICHNUS,

-  KonTpomp w® aBTOmMaruzamusi  TEXHOJIOTMYECKHX  IPOLECCOB
oOoraleHus

1.5 Ocob6eHHOCTH peanu3aluy JUCIUILTUHBI
S3BIK peanuzaumuu quCHMIUIMHEBL Pycckuil.

HucnuminHa (Mmonynb) peanusyercsa 6e3 npumenenus 20 u JIOT.




2. O0beM JUCHUILINHBI (MOIYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

CewmecTtp

Oo0masi Tpy10eMKOCTh
JTHCIUTIIHHBI

4. (144)

1(36)

3 (108)

KonTakTHas padora ¢
npenofaBaTeseM:

0,5 (18)

0,03 (1)

0,47 (17)

3aHATHA JICKIIMOHHOI'O THIIA

0,17 (6)

0,03 (1)

0,14 (5)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

0,17 (6)

0,17 (6)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

0,17 (6)

0,17 (6)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHasi padora
00y4JaloIuXCcA:

3,25 (117)

0,97 (35)

2,28 (82)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

Her

KypcoBas pabota (KP)

Her

Her

Her

IIpoMe:kyTOUHASI aTTECTALUS
(Ox3amen)

0,25 (9)

0,25 (9)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHsaTug
CEMUHAPCKOTO TUTIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl I 6 @
No /i (pasnes) nexiuonH | [Ipaktuue | paboOTHI TeJbHAT OpPMHpPYEMBIC
- Oro THIIa CKHE A/ abora, KOMIIETEHI[NHA
JTUCIUILINHEI P
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 a] 2 A I~ L v
AHanuTH4deckas OIIK-4 IIK-16
I XUMHSA 2.5 3 6 62 T1IK-17
2 fﬂpﬁ;‘:ecm 2 3 0 36 OITK-4 T1K-16
XuMus
3 MPOIECCOB 1,5 0 0 19 OIIK-4
dnoTanuu
Bcero 6 6 6 117

3.2 3aHATUs NTEKIUOHHOTO TUIIA

OO0beM B akaj.gacax
No Ne pazniena B TOM YHCIIE, B
i muciuIiuinH | HamMmeHoBanWe 3aHATHN MHHOBAIIMOHHOM B TOM ‘II/ICHC,uB
BI Bcero bopme ANEKTPOHHOU
dbopme

1 1 VcraHoBoyHas IEKITHS 1 0 0

2 1 [Ipo6ooT6op 0,5 0 0

3 1 [TpooGoaroroBka 0,5 0 0

4 1 KonmduecTBeHHBIN aHATN3 0,5 0 0

5 2 Tepmoxumus 0,5 0 0

6 2 3aKOHBI TEPMOJAMHAMUKHI 0,5 0 0

7 2 XHWMHUYECKOE paBHOBECHE 0,5 0 0

8 2 [ToBepXHOCTHBIE SIBIEHUS 0,5 0 0

9 3 doTanus Kak 1 0 0

MMOBEPXHOCTHOE SIBJICHUE
10 3 di0TOpEareHTHI 0,5 0 0
Daoanxn A N N

3.3 3aHATHUS CEMUHAPCKOTO THUMA

6




Ne O0BeM B akaj.yacax
- B TOM YHCIIE, B B TOM YHCIIE,
Ne | paznena . .
HaunmenoBanue 3aHsTuii MHHOBAIMOHHOM B
/1 | IUCIIAILT Bcero o
dbopme AIIEKTPOHHON
AHBI
dbopme
Pacuet xoH1LIEHTpaUi
1 1 HeHTpan 2 0 0
pacTBOpOB
Pacuet pe3ynsTaron
2 1 pesy 1 0 0
KOJMYECTBEHHOI0 aHAIN3a
Pacuet TepMoaHaAMHUYECKHUX
3 2 Mo 2 0 0
byHKIHHA
TepMmonunnamuka
4 2 PMOT 5 1 0 0
MTOBEPXHOCTHBIX SBJICHUM
Doncn s A A
3.4 JIabopaTopHbIE 3aHATHS
O0BeM B akaj.gacax
Ne
Ne | pasnena } B TOM YHCJIE, Bv B TOM UHCIIE,
HaumMenoBanue 3aHsATHI MHHOBAI[MOHHON B
/I | JACIIAILT Beero 5
VIHBI dopwme >JIEKTPOHHOM
dbopme
1 1 [TpobupHsbIil ananu3 3 0 0
2 1 XUMHUYECKHE METOAbI aHAIN3a 3 0 0
Daoaox L N n
5 ®oHJ OUEHOYHBIX CPEICTB JAJIsl NMPOBeIAeHHUs TMPOMEKYTOUYHOM
aTTeCTalumn

OI_[CHO‘IHI)IC CpeacTBa HAXOAATCA B IIPUIIOKCHHUU K pa6quM
nporpaMmam JUCHUILIINH.

6 IlepeyueHb OCHOBHOW M JONMOJHUTEJNbHOW y4eOHOW JIUTEpPATYpPhI,
HEe00XO0AUMOM IJISl 0CBOEHM S JUCHMILIUHBI (MOYJIs1)

6.1. OcHOBHas nUTEparypa

ABTODBI, 3arnasue N3narenscTBo,
COCTaBUTEIIN roj
JI1.1 |Tunbnebpanar O. | OPu3MUEcKas XUMHUS: TPAKTUKYM Kpacnosipck:
M., benoycosa H. Kpacuosipckast
B. aKageMus
I[BETHBIX
META/UIOB U
30J10Ta
[TALIMu3], 2000
JI1.2 | Ctpombepr A. I, | Pusnueckas XMMus: yueOHUK 1711 By30B 10 | MockBa: Briciias

Cemuenxo /1. IT.,
Crpombepr A. T.

XUMHUYCECKUM CIICENUAIIBHOCTAM

mkoJa, 2006




J1.3

Bonkosal' B.,
Caranakos C. A.,
ITerpoBa E. M.,
Tomumua @. H.,
Kauun C. B.,
Kansaxuna O. I1.,
Kozens H. A.,
Mazusk H. B.,
IllernoBa H. B.,
bakubOaeB A. A.,
Kononosa O. H.

AHanmuTH4ecKas XUMHUSL: SJIEKTPOH. y4eO.-
METO/1. KOMIUIEKC JUCIUTUTMHBI

KpacHospck:
CoVy, 2007

J1.4

3umoH A. [I.,
Jlemenko H. @.

KOJ'IJ'IOI/I,I[HHSI XHUMHUA: y‘le6HI/IK U1 BY30B

M.: Arap, 2001

J1.5

Xapuronos 0. 4.

AHanutudeckas xumus (aHamuTuka): Ku. 1.
OO0m1re TeOpETUIECKUE OCHOBBI.
KavecTBeHHbII aHATN3: yUSOHUK ISt
BY30B : B 2 KH. : Y4eOHUK ISl By30B

M.: Beicml. 1IK.,
2008

JI1.6 | bparuna B. 1., @I10TalMOHHBIE METOABI O0OTALIECHUS: Kpacnostpck:
bparun B. 1. yueb. mocodue Coy, 2012
JI1.7 | Anomun I'. H. XUMUYECKU aHalIu3 B T€OJIOTUU U HoBocubupck:
reOXuMHUu AxameMuueckoe
W3/1aTeJIbCTBO
"TEO", 2016
6.2. JlonoiHUTENbHAS IUTEpaATypa
ABTODBI, 3arnaBue N3narenscTBo,
COCTABUTEIN rof
JI2.1 | KorenbHukoBa DU3UKO-XMMHYECKHE CBOMCTBA KpacHosipck:
T.A. aucrepcHeix cucrteM: Meroa. ykas. k npakt. | KTALIMu3, 1997
3aHATHUAM 10 Kypey "®Puznyeckast XuMus ¢
npumeHeHueM DBM"
J12.2 | Xaputonos lO. f. | Ananutrnyeckas xumus (aHanmutuka): Ka. 2. | M.: Beicm. mik.,

KonuuecTBenHsblil ananus. Ousmuko-
XUMUYECKHE (MHCTPYMEHTATBHBIE) METOIBI
aHayM3a: y4eOHUK JJIs BY30B : B 2 KH. !
y4eOHHK JJI BY30B

2008

J2.3

ITomos H. I1.,
Cronsaposa U. A.

XUMUYECKU aHATTA3 TOPHBIX MOPOJ U
MUHEPAIOB: [pYKOBOJCTBO |

Mocksa: Henpa,
1974

7 IlepeueHb pecypcoB HH(POPMALUOHHO-TEJICKOMMYHUKANUOHHOMN
cetu «AHTEepHET», HEOOXOAUMBIX JISI OCBOCHHM S JUCHMILTHHBI (MO1YJIs1)

o1

Hayunas 6ubnuorexa COY

http://bik.sfu-kras.ru/

92

Hay4nas snektponHas Oubimoreka

https://elibrary.ru/




8 Meroanueckue YykKa3aHusi AJdsi OOYy4YAlOIIMXCS MO OCBOEHHUIO
AUCHMILIMHBI (MOYJIs1)

OO6miast TPYIOEMKOCTh CaMOCTOSTEIbHOM paboThl cocTaBisier 144
qaca.

CamocTOATENbHOE U3YYEHHE TEOPETHUYECKOr0 Kypca Mpearoaract
CaMOCTOSITEJIbHYIO MPOPA0OTKY CTYACHTaMU BOIPOCOB TEOPETUUYECKOTO
Kypca M DJIEKTPOHHBIX PECYpCOB IO JaHHON TEMAaTHKE, a TaKKe pEIICHUE
3a7a4 MO TeMaM MPOWJACHHBIX MPAKTHUYECKUX 3aHSATUA W TOATOTOBKY K
3alMTe  J1adoparopHbIX  paboT. KOHTpOJIb CaMOCTOSTENbHOM  pabOThI
OCYILIECTBIISIETCS BO BpEeMsI 3aHSATUM, POBOJUMBIX B HHTEPAKTUBHOU (opme.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJOTHM, MCIOJb3yeMbIX INPH
OCYLIECTBJICHHMH 00pPa30BaTEJIBLHOI0 Mpouecca Mo AUCHMIVIMHE (MOIYJII0)
(mpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUCHHUSI

9.1.1|B yuebHOM mporecce MO JaHHOW JUCHMIUIMHE WCIIOIB3YIOTCS CTaHJIapTHBIC
nporpammsl Microsoft Office.

9.2 IlepedyeHb HEOOXOIUMBIX UH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

9.2.1 | doctyn k wuHGOPMAIMOHHBIM CIPABOYHBIM CHCTEMaM OCYIIECTBISIETCS uepe3
Hayunyto 6ubmoreky COVY (http://bik.sfu-kras.ru).

10 MarepuajibHO-TeXHUYeCKas 0a3a, Heo0XoauMas A
OCYyILIeCTBJICHHSI 00PA30BaTEIBLHOI0 MPOLECCA MO JUCHHUILIMHE (MOAYJII0)

Peanuszauust nporpammel MpeaycMarpyuBacT HANMYHUE HOMEIICHHM ISl IPOBEICHUS
3aHATUN JIEKIMOHHOTO THUIA, JaOOPATOPHBIX W MPAaKTHUYECKUX 3aHATHH, TPYNIOBBIX
U UHAUBUIAYAIbHBIX KOHCYJbTAllMi, TEKYLIEr0 KOHTPOJA U MPOMEKYTOUYHOMI
arTecTalliy, a TAKXKe MOMENICHHS JJIsl CaMOCTOATENbHOM paboThl M TOMEIICHUS IS
XpaHeHUsT U TNPOPHIAKTUYECKOTO OOCIyKHBaHUS O0OpYIOBaHUSA. AyAUTOPHUH
JOJDKHBI OBITh YKOMIUIEKTOBAHbI CHELUATU3UPOBAHHONM MEOENIBI0 U TEXHUYECKUMHU
cpeacTBaMu 00y4eHHs, CIIyKallUMHU JUIs [IpeICTaBlIeHus: HHGOPMAaIIHH.
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