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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11

Hens ocBoenus qucumrinabl "OO0Mmas U aHaIUTHYecKast XUMUs'" SBIsETCsl GOPMUPOBAHUE IPEICTABICHNUH O MECTE XUMUU B
COBPEMEHHOW Hay4YHOU KapTHHE MHpa; TOHUMAaHHUE POJIM XUMHUHU B POPMUPOBAHUH KPYro3opa U GpyHKIIMOHATBHOM
TPaMOTHOCTH YEJIOBEKa;0BJIaJICHUEC OCHOBOIOIATAIOIUMHI XUMUYECKHUMHU MTOHIATUSMU, TEOPHSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BaHHE XUMHUUECKOW TEPMHUHOJIOTHEH U CUMBOJIHKOIA;

1.2

OCBOCHUE OCHOBHBIX ME€TOJI0OB HAYYHOI'O ITO3HAHUA, UCIIOJIB3YEMBIX B XUMUU: Ha6J’I}O)IeHI/Ie, OITMCaHuE, UBMEPEHUE,
OKCIEPUMCHT,; OCBOCHHC TCOPECTUICCKUX OCHOB COBpeMeHHOﬁ AHATTUTHIECKOMN XUMHH, €€ MCTOJOJIOTUYCCKHUX ITOJAXO0/10B,
IIOHMMAHHUC XUMHUYCCKUX U (1)I/ISI/I‘-IGCKI/IX IIPONLECCOB, MOJIOKCHHBIX B OCHOBY XUMHUYCCKOT'O aHAJIM3a,

1.3

(bopMupoBaHHE MPEACTABICHIS O BO3MOKHOCTH ITPUMEHEHHUS 3aKOHOMEPHOCTEH U METOI0B aHAJMTHYECKOH XUMUH B
po¢eCCHOHANBHON AEATENILHOCTH SKOJIOTOB.

2. MECTO JUCHHUILI/IUHBI B CTPYKTYPE OOII

u

ki1 (paznen) OOIT: b1.0.04

2.1

TpeGoBanus K NpeABapuTeIbLHON MOATOTOBKE 00y4al0LIerocsi:

211

Buonorus

2.2

I[l/lCIII/ll'lJ'II/ll-lLl H MPAKTUKH, JJId KOTOPbIX OCBOCHMHE JAHHON AU CHUNIHHBI (MOIly.]'lﬂ) HEeo0X0IUMO KaK
npeamecTByomiee:

221

DKOJIOTHYECKHI MOHUTOPUHT

222

I'unpoxumus

2.2.3

[Ipou3sBoacTBEHHAsI MPAKTUKA, IPEIIUIIOMHAs MIPAKTHKA

3. KOMIIETEHIIUH OBYYAIOINEI'OCSA, ®OPMHUPYEMBIE B PE3YJBTATE OCBOEHUA JUCIUIIJIMHBI

(MOZYJIsS)

OIIK-1.2: HpuMe]-meT 3HAHUA (l)yHIIaMeHTaJl])Hl)IX Pa3aejaoB HAYK €CTECTBCHHO-HAYYHOI'0 HMKJIA VI PCUHICHUA 3a1a4 B

00/12CTH 3KO0JIOTHH U NIPUPOIONO0JIb30BAHUS

B pe3yabTaTre OCBOCHUA TUCHUIIIMHBI oﬁyqamumﬁCﬂ JOJIZKCH

3.1

3HaTh:

3.11

TpeGoBaHus TEXHUKH OE30MIACHOCTH MPH PaboTe B XUMUYECKOH 1a00paTopuu

3.1.2

beH,I[aMEHTaJ'H:HLIe XUMHYCCKHUEC 3aKOHBI U ITIOHATHA, CTPOCHUE aTOMOB XUMHUYECCKUX 3JICMEHTOB X MOJICKYJI XUMHUYCCKUX
COCZ[I/IHCHI/Iﬁ, OCHOBHBIC THITIbI XUMUYECKUX CUCTEM, ITPOLECCHI B HUX NPOTCKAIOIIUE

3.1.3

ABHKYIINUE CUJIBI XUMHUYICCKUX peaKHHfI u q)aKTOpLI, BJIMAIOIMINC HA HAIPABJICHUEC U CKOPOCThH peaKHI/Iﬁ

3.14

(byHIaMeHTaNbHbIe OCHOBBI AaHAIUTUYECKON XUMHH;

3.15

TEOPETUICCKUC OCHOBBI 1 BO3BMOXXHOCTHU NNPAKTHUICCKOTO NPUMEHCHU A Haubojee PacCpoCTPAHCHHBIX XUMUYCCKUX 1
(1)I/I3I/IKO-XI/IMI/IHCCKI/IX MCTOJ0B aHajiu3a, ux CHCLlI/I(i)I/I‘{GCKI/IC OCO6€HHOCTI/I, BO3MOXXHOCTH U OTPaHUYCHUA.

3.2

YMerh:

3.21

BhImoHATh XUMHUYECKHI OKCIIEPUMCEHT KaK HHAWBUAYAJIbHO, TaK U B I'PYIIIIE

3.2.2

JCJIaTb BBIBOABI O CBA3HU XUMHUYCCKUX U SJICKTPHUICCKUX CBOMCTB BEIIECTB C UX CTPOCHUEM

3.2.3

COCTaBJIATh (bOpMyJ'II)I XUMHUYCCKHX COCZ[I/IHCHI/Iﬁ U YpaBHCHHUSA XUMHUYCCKUX peaKuHﬁ

324

OIpEACIATE HAIPABJICHNUC MIPOTCKAHUA XUMHUYCCKUX peaxum?l B Pa3JIMYHBIX YCIOBUAX

3.2.5

IIPpOBOOUTH Ka4eCTBEHHBIN U KOJIMYECTBCHHBIM aHAIU3 BCIICCTBA,

3.2.6

HUCII0JIb30BaTh IOJYUYCHHBIC TCOPETHUICCKUEC 3HAHHUS B 00J1aCTH aHATUTHYECKON XUMHH CBOCH HpO(l)eCCHOHaHbHOﬁ
JACATCIbHOCTHU.

4. CTPYKTYPA U COIEP)KAHME JUCLATIIMHBI (MOLY.JIST)

Kon

| zanATHA 3anaTusg/ Kvbpc 00707

HaunmenoBanue pa3aenoB u Tem /Buja | Cemectp / | YacoB | Komneten- | Jluteparypa [Ipumeuanue

Paznean 1. Pazgen 2. Jneprernka u
KHHETHKA XHMHYECKHX MPOIecCOB




1.1 DHepreTuKa XUMHYECKHX MPOLIECCOB. 1 OIlK-1.2 |JI1.1J11.2J11.3
BHyTpeHHS SHEPIUs U SHTAIBIUS. JI1.4 J11.5J12.1
Tepmoxumus. TepmoxumMudeckne 3aKOHBI U J12.2J12.3
ypaBHEeHUs. DHTAIBIU 00pa30BaHUs J12.4J13.1 J13.2
XUMHUYECKUX coennHennit. CTanmapTHoe JI3.3
COCTOSIHUE. DJIEMEHThl XUMUYECKOI 210523354
kuHEeTUKA. CKOPOCTh TOMOT€HHOHN 1 2536
reTePOreHHON X1 MUYECKON PeaKIiH.

OCHOBHOM MOCTYyJIaT XUMHUIECKON
KuHeTHKH. KiHeTHueckoe ypaBHeHHe
peakuuu. TemneparypHasi 3aBUCHMOCTD
CKOPOCTH XMMHYECKOH pe- akIuu. DHeprus
AKTHBAIMU U SHEPTeTHIECKUH TPODHUITH
peakuuu. YpaBHEHHE AppeHuyca.
Vpasaenne Appenuyca. Cocrosiane
XHUMUYECKOT0 PaBHOBECHS,
TEPMOJMHAMUYECKUI U KUHETUYECKUI
KPUTEPHH YCTAaHOBIICHHUS PABHOBECHSI.
CMe-I1eHre XUMUYECKOTO PaBHOBECHSI.
Mpunnun Jle Ilatense. /Jlex/

1.2 JlabopaTopHnas pabora Ne 8 2 OIlK-1.2 | JI1.1J12.1J13.1
Orpenenenne coiepKaHusl METaIOB JI3.2
(amomunmus, sxenesa(1ll), Hukens, Maraus,

LIHKa) B HCCIIElyeMOM PacTBOpe
rpaBUMETPUYECKUM MeTonoM. /JIab/

13 DHepreTrka XMMHUIECKHX MPOLIECCOB 10 OIIK-1.2 |JI1.1JI1.2 J11.3
Xumudeckas kuHetuka. CocTosiHue JI1.4 J11.5J12.1
XHUMHYECKOTo paBHO-Becus. /Cp/ J12.2J12.3

J12.4J713.1 J13.2
JI3.3
223334 35
26
Pa3znea 2. Paznen 3. PacTtBopsl

2.1 PactBopuMocTh. CrIoCOOBI BRIpaXKSHUS 1 OIIK-1.2 |JI1.1JI1.2 J11.3
KOHILIEHTpauu pactBopoB. Konnurarususie JI1.4 J11.5J12.1
CBOICTBa pacTBOpOB. PacTBOpEI J12.2J12.3
3JIEKTPOJIUTOB U HERJIEKTPOJIUTOB. . J12.4J13.1 J13.2
XuMHYecKre paBHOBECHSI B PaCTBOPAX U HX JI3.3
XapakTepucTHku. KuciorHo-ocHOBHOE 3133 3526
paBHOBecHe. TeopuH KUCIOT U OCHOBaHHH.

Pacuet pH pacTBOpoB B pa3nuuHbIX
cucremax. bydepusie pactopsl.  /JIex/

2.2 CriocoObl BEIpaXCHHSI KOHIICHTPAIMN 10 OIlK-1.2 |JI1.1J11.2 J11.3
pactBopoB. Pacuer pH pacTBopoB B JI1.4 J11.5J12.1
pa3nu4HbIX cucteMax. byepHbie pacTBOpHI. J12.2J12.3
/Cp/ J2.4J13.1 J13.2

JI3.3
013335455
26
Pazgen 3. Paznen 4. OcHoBbI
JIEKTPOXUMUHU

3.1 OKHCIUTENbHO-BOCCTAHOBUTENILHBIE 10 OIK-1.2 |JI1.1J11.2J11.3
peakuuy. XMMHUYECKUE UCTOYHUKH TOKA. JI1.4 J11.5J12.1
Onekrponus. /Cp/ J12.2J12.3

J12.4J713.1 J13.2
JI3.3
2335036
Paznen 4. Paznen 5. Xumnueckue u
OMoIoTHYeCKHe  MeTObl AHAIN3a

4.1 PaBHOBecue B cuctemMe 0caiok — pacTBOp. 1 OIIK-1.2 JI1.1JI11.2
[Ipoussenenue pactsopumoctu. Biusuue JI1.3J11.4
Pa3IMYHBIX (HAaKTOPOB HAa PACTBOPHMOCTD JI1.5J12.1 J12.2
MaJIOpacCTBOPUMBIX COEUHEHHH. J12.3 J12.4J13.1
I'paBumeTpudeckuii MeTox aHamusza.  /Jlex/ JI3.2JI3.3

33 54 35 26




4.2 Knaccuduxkanus meronoB ananuza. Oomuiue OIlK-1.2 JI.1J11.2
BOIIPOCHI aHAIMTUYECKON XUMUU. MeTonbl J1.3J11.4
0OHapyKeHHS U UICHTUDHUKALIUN JI1.5J12.1 J12.2
I'paBumeTrpuueckue MeToasl aHanusa. /Cp/ J12.3 J12.4J13.1

JI3.2J13.3
33 54 35 26

4.3 KucnoTHO-0CHOBHOE THTPOBAHUE. OIlK-1.2 JI1.1 J11.2
[TocTpoenne KPUBBIX TUTPOBAHUSI. J1.3J11.4
WunukaTtopsl. Pacder pe3ynbTaToB aHamm3a. JI1.5J12.1 J12.2
KomMrnekcHble coeMHEeHNST U OPTaHUIECKHe J12.3 J12.4J13.1
peareHThl B aHaJIUTUYECKOH XUMUH. JI3.2J13.3
MeTtamioxpoMHble HHIUKATOPEI. 213233 524
KomrnekcoHOMeTpHUecKoe TUTPOBaHHE. 35 D6
/JTex/

4.4 JlabopaTophnas pabora Ne 9 OIIK-1.2 JI1.1J11.2
CrangapTr3anys pacTBOPOB COJISTHOU J1.3J11.4
KHCJIOTHI ¥ TUIPOKCHIA HATPHSL. JI1.5J12.1 J12.2
KouTtponbHbie 3a1a4n (onpeaencHue J12.3 J12.4J13.1
KOHIIEHTpauu (HocHOpHON KHCIOTHI). JI3.2J13.3
/J1ad/ 33 3536

45 Kucnorno-ocHoBHOe TuTpoBanue. /Cp/ OIlK-1.2 JI.1J11.2

J1.3J11.4
JI1.5J12.1 J12.2
J12.3 J12.4J13.1

JI3.2J13.3

01323335
26

4.6 Kommnekcomerpus. Peakiiun OIlK-1.2 JI.1J11.2
KoMIuIeKcooOpazoBanus. OKHCIUTEIBHO- JI1.3J11.4
BOCCTAHOBHUTEIbHOE TUTpOBaHUE. [Ipumepsl. JI1.5J12.1 J12.2
/Cp/ J12.3 J12.4J13.1

JI3.2J13.3

3133 2526

4.7 PaBHOBecue B OKHCIUTEIHHO- OIlK-1.2 JI1.1JI1.2
BOCCTAHOBHUTEJBHBIX cUcTeMax. Pacuer JI1.3J11.4
MIOTEHIIMAJIOB, HAIPaBJIEHHE PEAKLUI. JI1.5J12.1 J12.2
.OKHCIUTENBHO- BOCCTAHOBUTEIHLHOE J12.3 J12.4J13.1
tutpoBanue. /Jlex/ JI3.2J13.3

223334 35
26
4.8 Kunernyeckue MeTonbl aHanusa. OIlK-1.2 JI1.1JI1.2
Buonoruueckue meroapl. /Cp/ JI1.3J11.4
JI1.5J12.1 J12.2
J12.3 J12.4J13.1
JI3.2J13.3
3133 35 26
Pa3znen 5. Paznen 6. Meroasl BblaeJIeHHSs,
pa3zesieHus1 H KOHIEHTPUPOBAHUSA
5.1 JlaGopaTopHas padota Ne 14 2 OIIK-1.2 |JI1.1JI1.2 JI1.3
Paznenenue u oOHapyxeHHE KATHOHOB JI1.4 J11.5J12.1
METAJIOB METOAOM OJHOMEPHOI JI2.2J12.3
OymaxHoU xpomaTorpaduu. /J1ad/ JI2.4J13.1 J13.2
J3.3
320932435
26
5.2 Mertonp! BeIACTIEHHS, pa3AeeHUs U 13 OIlK-1.2 |JI1.1 JI1.2 JI1.3
KOHIICHTPUPOBaHUs. Xpomarorpadus. JI1.4 J11.5J12.1
/Cp/ J12.2712.3
J12.4J13.1 JI3.2
J3.3
D354 3536
Pazgen 6. Pazgen 7. ®usuxo-
XHMHYeCKHe MeTObl aHAJIN3a




6.1

CIeKTPOCKOMTMYECKHE METO/IbI aHAITN3A. 3 11
/Cp/

OIIK-1.2

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2712.3
J12.4J13.1 JI3.2
JI3.3
02333435
26

6.2

/KouTp.pab./ 3 3

OIIK-1.2

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2712.3
J12.4J13.1 JI3.2
JI3.3
01 353 35 56

KontponbHas pabora

6.3

/Dx3amen/ 3 9

OIIK-1.2

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
J12.4J13.1 JI3.2
3.3
013335056

5. OHEHOYHBIE CPEJICTBA

5.1. OlIeHO'-lHLIe MaTepuaJibl IJl TEKYIIE€Tr0 KOHTPOJIA U IIpOMe)KyTO‘IHOﬁ aTrrecranuu

Hpe,Z[CTaBJ'IeHLI OTACIIBHBIM JOKYMEHTOM

5.2. OlIeHO'-lHLIe MaTepuaJbl IJ1 JMATHOCTUYE€CKOI'0 TECTHPOBAHUA

HpeﬂCTaBﬂeHLI OTACJIbHBIM JOKYMEHTOM

6. YYHEBHO-METOAMYECKOE 1 THO®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOJAY JIS)

6.1. Pexomenayemas Juteparypa

6.1.1. OcHoBHast TUTEpPaTypa

IOpaiir, 2019,
3JIEKTPOHHBIN pecypc

ABTOPBI, COCTaBUTEIHN 3arnaBue WznarensctBo, rox | Koaud-Bo
JI1.1 [3onoros O. A. OCHOBBI aHATUTUYECKON XUMHUH: B 2 T. MockBa: AkageMusi, 50
2012
JI1.2 |I'munka H. JI. 3amaun U ynpakHeHus 1o o0uei xumun: yaeOHo-nipakTrueckoe|Mocksa: FOpaiir, 20
rocobue [yt 6akaaaBpoB 2014
JI1.3 | Xapwuronos lO. 4., AHanmuTHYecKass XUMUSL: KOJIMYCCTBEHHBIH aHaH3, (PU3HUKO- Mockaa: 10
Ixabapos /1. H., XUMUYECKUE METO/IbI aHATTU3a Mznatenbckas
I'puropsera B. 1O. rpymma "IT'D0TAP-
Menua", 2012
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Kommu-Bo
JI1.4 |Axmeros H. C. OO011ast 1 HEOPraHUYECKas XUMHS Mocksa: Jlanp", 1
2014, snexTpoHHBIH
pecypc
JI1.5 |Tynukwun E. U. Xumus. B 2 9. Yacte 1. O0mas u HeopraHmdecKast XHMHUS: Mockga: 1
Y4eOHuk UznatenscTBO
OpaiiT, 2019,
JJIEKTPOHHBIHN pecypc
6.1.2. JlonoJiHMTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komuu-Bo
JI2.1 |Kpuctuan I'., 3om0ToB |AHanuTHyeckas XUMus: [yueOHUK] M.: BMUHOM. 10
10. A. JlaGopaTopust
3Hanui, 2009
JI12.2 |Cysopos A. B., Oo1mas 1 Heopranuyeckas Xumus B 2 T. Tom 1: YueGHHK Mockaa: 1
Huxonsckuii A. Bb. W3pareabpcTBO
FOpaiiT, 2019,
3JIEKTPOHHBIN pecype
JI2.3 |Ulykun E. 1., ITepuioB |Konnouanas xumus: YueOHUK Mockaa: 1
A. B., Amemuna E. A. HznarenscTBO




J12.4

I'pomos, H. B., Tapan, |Ananurudeckas Xumus ¥ QU3MKO-XUMHUYECKHE METO/IbI Hoocubupck: 1
O. 1L ananu3a. COOpHHK 33/1a4 ¢ OCHOBAaMH TEOPHHU U IIPUMEpaMu HoBocubupckuii
pelieHui: yaeOHoe mocodue rOCyJJapCTBEHHBIN
TEXHUYECKUN
yHuBepcureT, 2018,
3JIEKTPOHHBIN pecypc

6.1.3. MeTtoguueckue pazpadoTKu

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Kommy-Bo
JI3.1 |3omotoB lO. A. OcHoBbl aHanuTHUecKoi xumun: [Ipaktnaeckoe pykoBoactBo |M.: Bricmas mkona, 59
2003
JI3.2 |Ilerpoga lO. IO., TypoB|AHanuTH4eckas XUMHS: METOJANYECKUE YKA3aHUS JUIs Cypryr: 48
10. I1., CrapukoBa E.  |cTy/IeHTOB HEXMMHUYECKUX CIIEIIHAITBHOCTEN W3narenbckuii neHTp
B., lllaranosa H. B., Cypl'Y, 2008
l"aesa JI. H.
JI3.3 |Kpaiinuk B. B., OO6u1ast xuMust: yaueOHO-METOJUECKOoe Imocodne Cypryt: 'BOY BIIO 15
Henncona C. A., "CypryTckuit
IIpoxopenko JI. I'., roCy/AapCTBEHHBII
Kypasnesa JI. A. yuusepcutet", 2013
6.2. ITepeuennb pecypcoB HH(OPMAIMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"
31 |TocymapcTBeHHas myOIUUHAs HaAyYHO-TexHUYecKkas oubanoreka Poccun (ITIHTB Poccun) http://www.gpntb.ru/

32 |Hayunas snextponnas 6ubnmoteka https://elibrary.ru/defaultx.asp
23  [MuoronpoduiabHbiii 06pazoBaTenbHbiil pecypc "Korcynprant cryaent” https://pnu.edu.ru/ru/news/2014-02-25-consultant-
student/
D4 | Xumwust Bo Bcex mposineHusix http://www.chemport.ru/
25 |ACS Publications http://pubs.acs.org/
26 |IlopTan GpyHIaMEHTAILHOTO XUMHUYECKOTO 00pa3oBanus Poccun http://www.chem.msu.ru/
6.3.1 IlepevyeHs NporpaMMHOro oGecnevdeHnst
6.3.1.1|Onepannonnas cucrema Windows
6.3.1.2|ITaxet npukiansbx nporpamm Microsoft Office
6.3.2 Ilepevens NHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|http://www.garant.ru UadopmartronHo-TpaBoBoit moprtan [apanT.py
6.3.2.2|http://www.consultant.ru/ CnpaBo4no-nipaBoBas cuctema Koncynsrant ITinroc
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIVIMHBI (MOAYJIS)
7.1|O6yueHue Mo AUCHMILTHHE OCYIIECTBISIETCS Ha 6a3e JIEKIMOHHON ayIMTOPHHU, YKOMILIEKTOBAHHOW HEOOXO0qUMOit
CHELHATN3UPOBAHHON y4eOHON MeOeNbIo U TEXHUYECKUMH CPEACTBAMHU JJIsl IEMOHCTPALMY IPE3EHTALUMH, CIaiI0B U
KOMIIBIOTEPHOI aHUMAIIUH.
7.2|JIabopaTopHble 3aHATHS IPOXOJAT B TaOOPATOPHBIX NOMELIEHUAX Kadeapsl, 000pYyAOBaHHBIX B COOTBETCTBUU C

TpeOOBaHUSIMH HOPMATHBHBIX JOKYMEHTOB JUISl YU€OHBIX XUMHYIECKHUX J1a00paTopuii, a Takke He0OX0TUMBIM
000pyI0OBaHHEM, pEaKTHBAMHU U MaTepHaIaMH JUIS BBITIOJHEHHUS JIAOOPATOPHBIX padoT (B T.4. MAHUTHBIMH MEIIAJIKAMHU,
pH-MeTpamu, KOHIYKTOMETPaMH, CIIEKTPOHOTOMETPAMH, HOHOMEPAMH, JTaO0PaTOPHOH OCYAOH H T.11.)




