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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJ.XMM.HayK, Jo1eHT, [onyoeBa E.O.;kana.xum.HayK, To1eHT, YyMuinHa

JLT.

OOJDKHOCTb, MHMUUManbI, cpamvm na



1 ean u 3apa4um usyde

HUA JUCHHUIIJIMHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lesnp mpenogaBaHus JUCHUIUIMHBI - MOJyYEHUE CTYACHTaMHM 0Oa30BBIX 3HAHUI
O KJIACCMYECKHX W COBPEMEHHBIX METOJax pabOThl B XHMHUYECKHX JIa0OPaTOpHsIX,

OBJIAZICHUE

HaBbIKaMMW  MMPOBCACHHUA XHUMHUUYCCKOIO OSKCIICPUMCHTA, OCHOBHBIMHA

MCTOAAMU IMOJYUCHHA U UCCIICAOBAHUA XUMHUYICCKUX BCIICCTB U pea1<um71.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

OcHOBHOU  3amgauei
TBOPYECKOTO  MBIIIICHUS,

HA3y4YECHUS
obbenuHeHne (yHIAMEHTATbHBIX 3HAHUW OCHOBHBIX

TUCIUIUTMHBL  SIBIIIETCS  (POPMUPOBAHUE

XAMHYECKHX 3aKOHOB M METOJOB MPOBElIeHUs (HUIMKO-XUMUYECKUX HCCIICOBAHHIA,
C moceayomeil 00padoTKON U aHATH30M PE3YIIbTATOB.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ/110), COOTHECEHHBIX
o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHU pe3yjabTarTaMu

Koa n HanmeHoBaHue NHOUKaTopa
OOCTUXEHNA KoMneTeHUunn

3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe

ITK-1: Cnocoden niiaHupoBath padoTy M BHIONPATh aJleKBATHbIE METOAbI PelIeHUs
HAYYHO-HCCJIeA0BATENbCKUX 32124 B BHIOPAHHOM 00J1aCTH XUMMH, XUMUYECKOH

TEXHOJOI'MM WJIN CMEKHBIX C XHM

ueil HayKax

I1K-1.1: CocraBister o0mnit
IJIaH WCCIICIOBAHUS U
JIETATBLHBIE TIAHBI OTACIIBHBIX
cTaguit

OCHOBBI IJITAHUPOBAHUSI XUMUYECKUX UCCIIEA0BAaHUM B
IIEJIOM M Ha OTACIIFHBIX CTATUIX

IITaHUPOBATh XUMHAYCCKHI OKCIICPUMCHT B LICJIOM: OT
0611161" O II'TaHa JO OTACJIBHBIX CTa,Z[I/Iﬁ

HaBBIKaMU TNIAHUPOBAHUA U IPOBCACHUA XUMHUYCCKOTI'O
HUCCIICOA0OBAaHUA B ICJIOM M HA OTACJIbHBIX CTAOUAX

[1K-1.2: Beibupaer
IKCTIEPUMEHTAITBHBIE 1
PacYeTHO-TEOPETHYECKIE
METOBI pEIICHUS
TIOCTaBJICHHOM 3a/1a4M UCXOS
U3 UMEIOIINXCS MaTepUATBHBIX
Y BPEMEHHBIX PECYpCOB

3HAaTh OCHOBHBIE SKCIIEPUMEHTAIBHBIE U PACUETHO-
TEOPETHYECKUE METO/IbI PEIICHNs XUMUYECKHX 3a7a4
BBIOpATh ONTUMAIbHbIE [10 MATEPUATBHBIM U
BPEMEHHBIM PeCypcaM 3KCIEPUMEHTAIBHBIE U PaCYETHO-
TEOPETUUECKUE METOIBI PELICHU XUMUYECKUX 3a1a4
HAaBBIKAMH MCIIOJIb30BAHUS OCHOBHBIX
JKCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETHUECKUX
METOJIOB PELICHUS XUMUYECKUX 3a/1a4

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI

SI3BIK peanu3anuu IUCUU

IJIMHBL: Pycckuid.

Jucnumnuna (Moynb) peanusyetcs 6e3 mpumenenust 30 u JIOT.

OCBOCHMUA




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,89 (68)
npemnoaaBaTeseM:
MPAKTUYECKUE 3AHATHUS 0,47 (17)
nabopaTopHBIE PabOTHI 1,42 (51)
CamocrosiTesqbHas padora
0,11 (4)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Texau4yeckas XuMHus

1. [IpaBwmita 6€30macHOCTH MpH pabOTe B JIAOOPATOPHSIX.
[ToxxapoomacHOCTh U CpeACcTBa MOXKAPOTYyIIeHUs. TyIeHue
ropsieit onexbl. CpecTBa MHAUBUIYATbHOW 3alllATHI.
[TepBas momorrs. OOmIME MpaBuiia padOThl B XUMHUYECKHIX
1a00paTOPHUSX.

[MnanupoBanue u obopynoBanue Jaboparopun. CaHUTaAPHO-
TeXHU4Yeckoe o0opynoBanue.Jlaboparopun: Ha3HAYCHHE,
KJIaccu(uKarus, TpeOOBaHU TEXHUKU 0€30IacHOCTH.
CaHuTapHO-TEXHHYECKOE 000pyI0BaHUE JTAOOPATOPHiA.

2. Beenenue. Unctpykrax o Th u I1b. Xumuueckas
nocyza v npaBuiia padoThl ¢ XUMHUECKOH MOCY10H.
Kanmu6poBounas nocyna. Otaenenue ocanka oT pacTBopa
MPOCTHIM (PUITBTPOBAHUEM U (PHUITBTPOBAHUEM IO
BakyymMoM. Bri6op Tuma ¢puibTpa.




3. JIaGoparopHas mocyja u u3Ieus U3 CTeKIIa:
COEIIMHUTEIIbHBIC AJIEMEHTBI, JTabopaTopHas Mocy 1a 001iero
HazHaueHus. MepHas naboparopnas nocyna. [ToBepka u
IIpaBUIIa MOJIb30BaHUs MEpPHOM nocynoi. Keapuesas u
dapdopoas nmocyma. Mzaenus u3 miaTuHbI ¥ OKCUIOB
METAIOB.

PeaxtuBbl. Kinaccudukariys peakTHBOB U BBICOKOYHCTHIX
BeniecTB. OnacHbIE CBONCTBA PEAKTUBOB. XpaHEHHUE U
oOpareHre ¢ peakTHBaMH.

4. Mexanuueckast U XUMAYECKAs OUMCTKA XUMHYECKOH
nocyibl. Cylka XUMHUYECKON TTOCY/IbI.

5. IIpocreitmue crexnoayBHbIe onepanuu. CocTaBbl
OXJIKIAIOIINX CMECEH, N3TOTOBJICHHE 3aMa30K.

6. IIpuroroBiieHue pacTBOPOB 33/JaHHON KOHIIEHTPALIUU
Pa3HBIMH METOAAMH: U3 HABECKH CYXOT0 BEIECTBA,
paz0aBiieHHUEM, CMEIIEHUEM 10 MTPAaBUIIA KPecTa.
HaBenenue pacTBopoB U3 pUKCaHaIOB.

7. IIpopaboTka TeopeTnyeckoro marepuaia. [loaroroska k
3alllMTe BHIMOJIHEHHBIX JaOOPATOPHBIX paboT, ohopmieHne
oT4eTa.

8. B3semmuBanue. M3amepenue o0beMa )KUIKOCTH.
[Ipurorosnenue pactBopos. Ilosydenue, XxpaneHue u
ouncTKa razoB. COopka nmpubopos.

9. Tuns! GpunbTpoB. OUIHTPOBAHKE YEPE3 XUMHUECKYIO
BOPOHKY. PUIIBTPOBAHNUE 0]l YMEHBIINHBIM JaBIICHUEM.
[enTpudyrupoBanue u OTAEJICHUE CTYIEHUCTHIX OCAIKOB.
BricymuBanue tBepibix BemiecTB. Pabora ¢
HEYCTONYMBBIMU Ha BO3AyXe BemecTBaMu. Mnentudukarus
HEOPraHUYECKUX COCIMHEHUN.




10. YcraHoBneHre KOHLIEHTPAMA TUTPOBAHUEM, TIO
MJIOTHOCTH PacTBOPOB.

11. Onpenenenue BIAKHOCTH. Y CTAHOBJIEHUE (POPMYIIBI
KPHUCTAIOTUIPATA.

12. TIpopaboTka TeopeTudeckoro marepuana. [logroroska k
3aIIMTEe BHIMIOJTHCHHBIX JJA00PaTOPHBIX PadboT, 0(hOpMIICHHE
oTyera.

13. OcHoBHbIE J1aboparopHble onepanuu. M3mensuenue u
CMeIIMBaHue. DKCTPaKIUS U BRICOIMBaHKE. BrimapuBanue
u ynapusanue. Harpesanue u npokanusanue. Cymika,
KPHUCTAIM3ANSA, OXIDKICHHUE.

14. OuncTka TBEpABIX BEMIECTB. [ucTHIIIIMpOBaHHAs 1
JIeMUHEpaM30BaHHast Bojia. OuncTKa BOABI OT
PacTBOPEHHBIX B HEW COJIEH METOJIOM MeperoHku. O4ncTKa
U pa3JieNIeHue KUAKOCTEH MeToJ0M (paKIIMOHHON
IIEPETOHKH.

15. IlpaBuna padoTsl ¢ pH-MeTpoM, yHUBEpCATHLHOM
UHIUKaTopHOU Oymaroii. [IpaBuia puabTpoBaHHs pazHBIX
BUJI0B cMeceil. bydepubie pactBopsl. [Ipurorosienue,
W3yUYECHHUE CBOMCTB.

16. HarpeBarenbHbie TprOOPHI. DIIEKTPONeun
COTIPOTUBIIECHUS. DIEKTPONEUH I MUKPOAHATH3A.
CymunbHbIe dnekTprueckue mkadsl. TepMmocTarsl.
[TpuGopsI 17151 IPSIMOTO HAarpeBa >KUIKOCTeH. [a30BbIe 1
KHUJIKOCTHBIE TOpesKu. HarpeBarenbHbie OaHM.
Cpeactsa 1 mpuOOPHI AJIs OXITAKICHUS.

17. Metoap!l ouncTku BemecTs. Cydomumanus,
TUCTUJUISIINS, TIEPEKPUCTAIU3ALINS.




18. Bsi3koCTh, IIIOTHOCTH, pH BOJHBIX pacTBOPOB.
Omnpenenenue TeMeparypsl KUIIEHHUs PacTBOPOB,
nokazaresis npenomiienus. pH-metpus, pegpakromerpus.
Tunsl BUucko3uMeTpoB. OnpeeneHne mioTHOCTU
apeoMeTpaMu, MUMKHOMETPUUYECKUM METOJIOM,
TUAPOCTATUYCCKUM B3BCIINBAHUCM.

19. TlocTpoeHue rpaxyupoOBOYHOTO rpaduKa.

20. IIpopadoTka TeopeTudeckoro marepraia. [logroroska k
3all[UTE BHIMOJIHEHHBIX JTA00PATOPHBIX padoT, 0opMIICHUE
oTyera.

21. UroroBas nadboparopnas pabora "M3ydenue
NPE/JIOKEHHOTO 00BEKTa UCCIICTIOBAHUS MAKCUMAIBHO
BO3MOYHBIM KOJIMYE€CTBOM CITIOCOOO0B."

22. IIpopaboTka TeopeTndeckoro marepuaina. [logroroska k
3aIIMTEe BHIMOJIHEHHBIX Ja0OPaTOPHBIX PaboT, ohopMIIeHHIE
oTyeTa.

23.

Bcero

17

51




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

l. Axwmetos H. C., AsuzoBa M. K., bageiruna JI. U. JIaboparopHbie u
CEMHUHAPCKUE 3aHATHS 10 O0IICH 1 HEOPraHWUYECKOM XUMUHU: yuel. mocooue
(Cankt-ITerepOypr: Jlans).

2. Iony6eBa E. O., lenucona JI. T., Yymununa JI. I'. Texuuueckast Xumusi:
yueOHo-mMetoandeckoe nocoodue(Kpacunosipck: COY).
3. [TycroBanosa JI. M., Hukanoposa U. E. TexHuka 1aboparopHbsix paboT:

ydueOHoe nmocobue Juist yUpexKAeHU cpeHero npophecCUHOHATBHOTO
oOpazoBanusi(Pocros-na-Jlony: deHuKc).

4. laiinykoBa b.M., XaputonoB C.B. TexHuka u TeXHOJIOTHS JTaOOPaTOPHBIX
pabort: yueb. mocobue st Had. npod. oopazoBanus(Mocksa: M3narensckuii
ueHtp "Axagemus'").

5. Tomunun @.H, Tankesud E. 1O., Ky3zy6oB A. A, lllyoun A. A. O6paboTka
PE3yJIbTaTOB XUMUYECKOTO aHATN3a MaTeMaTHIeCKUMU METOIaMU: y4eOHO-
Meroaudeckoe nocodue(Kpacnosipck: UK COY).

4.2 JInnieH3UOHHOEe U CBOOOHO PACHpPOCTPaHsieMoOe MPOrpaMMHoOe
obecrneyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IPOrpaMMHoe
obecrneyeHne, HA KOTOPOEe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOHO
DACNIDOCTDaHsAEMOe IDOIDaMMHOe o0ecreyeHne):

1.  MS Power point
2. MS Internet explorer
3. Adobe Reader

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHalbHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

l. Hayunasa Onexkrponnas bubnuoreka e-LIBRARY.RU. IlonHoTekcToBas
kosutekius «Poccuiickue akanemudeckue sxypHaibl on-line» (M31aTeabCTBO
«Hayxka») BximtouaeT 139 xypHanoB. 3akI0YEHO JTULEH3NOHHOE COTAlIEHUE
(mo HOs16pst 2021 1.) 06 UCTIOJIB30BAHUH PECYPCOB CO CBOOOAHBIM IOCTYIIOM C
KOMITHIOTEPOB YHUBEPCUTETCKOM ceTh. — PexxuM qoctyma: http://elibrary.ru/.

2. DJIEKTPOHHAs XMMUYECKask SHUUKIIONEIus. — PexuM nocrymna:
http://www.xumuk.ru/encyklopedia/.

3. Caiir mo MpUMEHEHUIO METOJI0B MaTeMaTnIeCKOW CTATUCTHKH U TEOPHH
BEPOSITHOCTEHN B aHATUTUIECKON XUMUU JJ11 00pabOTKU Pe3yIbTaToB
AHATUTUYECKUX U3MepeHuil. — Pexxum noctyma: http://chemstat.com.ru/

4.  DnekTpoHHas OUOJIMOTEKA 0 XUMHHU U TEXHHUKE. - P&XXUM qocTyma:
http://www.rushim.ru/books/books.htm

5. 5.TexJlut.py. - Pexxum nocryna: http://www.tehlit.ru/

6.  Xummnueckas uHpopmarmonnas ceth "Hayka. O6pazoBanue. Texnonorus". -
Pexxum nocryma: http://www.chem.msu.su/.



S ®oH OLEHOYHBIX CPEICTB

OHCHO‘IHBI@ CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Jlst mpoBeieHwust 1Ta00PTAOPHBIX pabOT HEOOXOIUMO CIIEAYIOIIAs MaTepHaTbHO-
TeXHAYecKas 0a3a;

Texaudeckue cpeacTa o0ydeHus (MyJIbTHMEAUNHBIN MPOSKTOP, HHTEPAKTUBHASL
nocka, [I9BM).

VYyebHo-maboparopHoe 000pyA0BaHUE OOIIETO HA3HAYCHUS.
Becor naboparopusie XP4002S Mettler Toledo.
Pedpaxkromerp A66e nadboparopublit UPD-45452M.
KonbGonarpesarenu.

Apeometpsl AOH-1

Buckozumerpsol

IInkHOMETpPBI HA 5 M

noHoMep yHuBepcainbHbiii Mynstutect UIJI-301;
noHoMep yHusepcanpHbli AHMOH-4101;

oans BogsHas GFL B-30938;

akBaguctwatTop J19-25;

ruta i Harpesa MUMII-0,14;

XUMHUYECKas [TOCY1a; XUMHUYECKUE PEaKTUBBI (B COOTBETCTBHH C OMTHCAHUEM
naboparopHOi paboTHI).

Brimosinenue maboparopHbIX paboT MPOBOJUTCS B COOTBETCTBUU C TPEOOBAHUAMU
Tb, rpynmamu 00yJaronIuxcst B KOINIEeCTBE 2-3 YellOBEK, 00s3aTenbHO B
MpUCYTCTBUU npenoaasaress u Y BII, BciaeacTBre NOBBIIIEHHONW OMMACHOCTH
paboThl B XMMHUYECKOM JabopaTopuu. [ljii COOTBETCTBUS MEXIY OOLIUM
KOJINYECTBOM O0YYAIOIUXCS, OJHOBPEMEHHO BBIMTOJIHSAIONINX YKCIEPUMEHT, U
KOJIMYECTBOM MPOQPECCOPCKO-TIPEII01aBaTEIbCKOTO COCTaBa U y4eOHO-
BCIIOMOTaTEIbHOTO MEPCOHANA, MPUCYTCTBYIONIUX B TA0OPAaTOPUH, IPH KOJINIECTEO
oOyuaromuxcs 16 yenoBek B rpymie u 6osee, rpymniy Hesiecoo0pasHo ASTUTh Ha
JIBE TIOATPYIIIBL, sl oOecriedeHns O€30MacHOCTH BBITIOTHEHHS PadoT.
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