MHHOBPHAYKH POCCHUH
DenepanbHoOe rocyIapcTBEHHOE BIOmKeTHOE
00pa3oBaTeIbHOE yIpeKIeHHe BEICIIErO obpa3oBanHus
«YXTHHCKHIi roCyapeTBeHHEIH TeXHHYeCKHi YHHBEpPCHTET»
(YI'TY)
¢uina YXTHHCKOr0 rocy1apcTBeHHOI0 TeXHHYECKOro YHHBEpCHTETa

B I. YcHHCKe
(YO YI'TY)

(cpemnero npodeccroHaNBHOTO obpazoBanus)

YTBEPXJIAIO
<0 IAPEKTOpa (HIHana

(MoAnkCch) (M. O. Damunus)

« » 20 r.

(nmoanuce) (A. O Davmnua)

« » 20 r

PABOYAS ITPOIT'PAMMA

Beinosinenne paGoT mo 0aHO# HIH HECKOILKHM

Hdvcuumniuna:

npogeccusiM padounx, J0JEKHOCTAM CIIYRAIHX
Hunexc: IIM.05

20.02.01 PanmoHansHOE UCTIONB30BaHKE
CrnenuansHOCTb: it

[IPHUPOAOXO3AHCTBEHHEIX KOMIIJIEKCOB
Dopma o4Has
oOydeHus:
Kype (81) 2.3
Cemectp (b1): 4-6

r. YCHHCK
2023

OOKYMEHT MOAMUCAH
SNEKTPOHHOM NOAMUCHIO

CepTuchukat: 00D89FBB7FFE82E81D752BD08674946A81
Bnapgeneu: AruHeit PycnaH BuktopoBuy
[encteutenen: ¢ 07.08.2023 go 30.10.2024

.




COIEPKXAHHUE

CTp.
[Tacniopt nporpammel npodeccuonanbHoro moayiist [IM.05 «Bsinonnenue
paboT MO OJJHOM MJIM HECKOJIBKUM MPOodeccusiM padouux, T0JKHOCTIM
CILyKalUX» 2

PesynbraTel ocBoeHus npodeccuonanibHoro Moayis [IM.05 «Beimonnenue
paboT MO OJJHOM WJIM HECKOJIBKUM MpodeccrusM padounx, T0JKHOCTIM
CITyKALLIUX» 4

CrpykTypa u coaepxanue npodeccruonanbuoro moayis [1IM.0S
«BpinoaHeHue padoT Mo OAHON MM HECKOJIBKUM MpodeccusiM pabouux,
TOJKHOCTSM CITYKaIllHX 5

YcnoBus peanuzanuu npodeccuoHaibHoro moayist [IM.05 «Bemonnenue
paboT M0 OJTHOM WM HECKOJIBKUM MPodeccrusM padounx, TOJKHOCTIM
CITY KaIlIAX» 12

KoHTposb 1 o1ieHKa pe3yIbTaToB OCBOEHUS TPO(PECCHOHATTLHOTO MO
I[IM.05 «BrimosiHeHue padboT M0 OJAHOU WIIM HECKOJIBKUM Mpodeccusm
paboyuX, TOJKHOCTSIM CITYKAITIX)» 15



1. HACITOPT ITPOTPAMMBI ITPOPECCHOHAJIBHOI'O
MOIYJIS TIM.05 «BBIIIOJTHEHUE PABOT 11O OJHOM NN
HECKOJIBKUM HPO®ECCUAM PABOYHX,
JOJIKHOCTAM

CIHYXKAIIUX>»

1.1. OOJacTh NpUMEHEHHs IPOrPaMMBbI

[Tporpamma mpodeccnoHambHOTO MOJIYJS - SIBISIETCS YacThIO MPOTPaMMBI
IIOATOTOBKM CIIELUAIUCTOB cpenHero 3seHa B coorBerctBuu ¢ @I'OC CIIO mno
cnennasibHOCTH 20.02.01 PanmmonansHOE MCIIOJIB30BaHKUE NMPUPOAOXO3SIMCTBEHHBIX
KOMILJIEKCOB B 4YacTH OCBOEHHMsS pabouell mpodeccuu: Ja0OpPaHT XUMUYECKOTO
aHalln3a, ¥ COOTBETCTBYIOMIUX MPO(ecCHOHATBHBIX KOMITETEHITHIA:

[IK 5.1: CaMoCTOATENbHO  BBINOJHATH  OO0SI3aHHOCTH  JiabopaHTa

XMUMUYECKOTO aHaJIn3a.

[Tporpamma npodecCHOHATBLHOTO MOJYJII MOXET OBITh HCIOJIh30BaHA B
JOTIOJTHUTEIBHOM  MPO(PECCHOHATIBHOM  00pa30BaHMM M NMPOPECCHOHAITBHON
MOJNTOTOBKE  pabOTHHUKOB B 00JAacTH  PaIMOHAIBHOTO  HCIOJB30BaHUS
IPUPOAOXO03IUCTBEHHBIX KOMILJIEKCOB MPU HAJUYHMK CPEIHEro (IOJHOro) OOIIero
oOpa3zoBaHUsI.

1.2. Heaun u 3aga4u MOIYJsl - TPeOOBaHMS K pe3yJbTaTaM OCBOEHMSI
MOIYJIfA

C uenpio OBNAJCHUS YKA3aHHBIM BHJIOM MPO(PECCHOHATLHON JCSTEIHHOCTH
U COOTBETCTBYIOIIMMH MPOGECCUOHATHHBIMA KOMIETEHITUSIMU OOyYaronuiics B
X0/Ie OCBOCHHS MPO(HEeCCHOHATHFHOTO MOJTYJISI IOJDKEH:

umemsb NPAKmMuYecKuil Onvim:

- UCIIOJI30BaHUS TaOOPATOPHOM MOCYIbI PA3IMYHOIO HA3HAYEHUS, MBIThS U
CYLIKU MOCYbl B COOTBETCTBUU C TPEOOBAHUSMU XUMUYECKOTO aHATIN3a;

- BbIOOpa M MOATOTOBKU MPUOOPOB U 00OPYHOBAaHUS I MPOBEACHUS
aHAJIM30B;

- MPUTOTOBJICHUSI PACTBOPOB TOYHOW M MPUOIM3UTEIHHONW KOHIIEHTpAIUH,
YCTaHOBJICHHS] KOHIIEHTPALIMK PACTBOPOB Pa3IMYHBIMU CIIOCOOaMU;

- IOArOTOBKH NMPOOBI K aHaJIN3aM, BBIIIOJHEHUSI U3MEPEHUI B COOTBETCTBUU
C METOJIMKOM, CHATHSA MMOKa3aHUN PUOOPOB;

- pacyera pe3yibTaTOB M3MEPEHUH COrJacHO METOAMKAaM BbBIITOJIHEHHS
aHaJIM3a, pacyera NOrPEIIHOCTH PE3yNIbTaTa aHAIIN3A,

- 0()opMIIEHHSI TIPOTOKOJIOB aHAIN3A;

- OpraHM3al IPOBEIEHUS XHMHUYECKOr0 aHajiu3a C COOJI0JeHHEM

0€30MacHbBIX YCIOBUH TPY/a;
- HCTIOJIH30BAHUS IEPBUYHBIX CPEACTB MOKAPOTYIIICHUS.
ymems:



-TOTOBUTh  pPACTBOPBI  PA3JIMYHBIX  KOHIICHTPAIUH,  OMPEICIATH
KOHIIEHTPAI[UU PaCTBOPOB;

- MBITb XMMHUYECKYIO MOCYAY, OOpamarbcs ¢ Ja00paTOPHONM XUMUYECKOH
IIOCY/I0M;

- 00palaThCsa ¢ XUMUYECKUMU PEaKTUBAMU;

- BBITIOJIHATh AHAJTU3bl B COOTBETCTBUM C HOPMATHUBHOW JTOKYMEHTAIIHEH,
IIPOBOJUTH TPOCTHIC aHAIM3bl 1O TMPUHATONH METOJHMKE, MPOBOIUTH CIIOXKHBIC
aHaJIM3bl COCTaBa TOTOBOM MPOYKIIMHU MO YCTAHOBJIECHHBIM METOIUKAM;

- BBITIOJTHATH BaXXHEHUIIINE aHATUTUYECKHUE OTIepalliiy;

- CHUMATh MOKa3aHUs ¢ MPUOOPOB;

- MIPOBOIUTH MEPBUIHYIO u MaTeMaTHYECKYIO 00paboTKy
AKCIIEPUMEHTAJILHBIX JJAHHBIX;

- B3BEIIIMBATh AHAJIM3UPYEMbIC MaTEPHUAIIbl HA AHATMTUYECKUX BECaX;

- IPOBOJNTH COCTAaBJICHHUE CPEIHUX TPOO KUIKUX U TBEPABIX MATEPHAIOB
Il aHAJTM30B;

- TPOBOAUTH OIPEJCICHHE KOJIMYECTBEHHOTO COJACpP)KAHUS OCHOBHOTO
BEII[ECTBA B CHIPHEBBIX MaTEepUaIaX MO YCTAHOBJICHHBIM METOUKAM;

- TIPOBOAMTH OMpEACIICHHE (PU3NKO-XUMUUICCKUX TOKa3zaTeliel BCeX BUIIOB
CBIPbS, MAaTEPUAJIOB, MOy (HaOpPUKATOB U TOTOBOM MPOAYKITUH;

- IPOBOAMTH COOPKY M HaNAAKy Ja00OpaTOPHBIX YCTAHOBOK MO MMEIOLTUMCS
cXeMam;

- OCYHIECTBIISITh HAOJIOJICHUE 32 PabOTOM Ta0OPAaTOPHON YCTAHOBKHU U
3alUCh €€ MOKA3aHU;

- MPOU3BOJUTH OPOPMIICHUE U pacUeT Pe3yJIbTaTOB aHAIN30B;

- OCYIIECTBIISITh KOHTPOJb KauecTBA HAa COOTBETCTBHE TpPeOOBAHUIM
roCcyJapCTBEHHBIX CTAaHAAPTOB U TEXHUUECKUX YCIOBHIA;

- 00paIaThCs ¢ MEPBUYHBIME CPEJICTBAMU 3AIIUTHI M TIOKAPOTYIICHHUS;
- cOOI0IaTh MPaBUiIa OXPAHBI OKPYKAIOIIEH MUKPOCPE/IBI.

3Hamy:

- Ha3HAYCHHE W KIACCU(PUKAIMIO XUMHUIECKOU MOCY JIbI;

- mpaBuJia OOpaIIeHus C XUMUYECKON TTOCYI0H, XpaHEHUs, CYIIIKH;

- MPaBUJIa MBIThSI XUMHYECKOU TTOCYIBI;

- HA3HAY€HHE U YCTPONCTBO Ja00OpaTOPHOTO 00OPYAOBAHUS,

- IpaBMJIa COOPKH JTa0OPATOPHBIX YCTAHOBOK JIJISI aHATTU30B U CHHTE30B;
- TMpaBWIa TMOATOTOBKM K pab0OT€ OCHOBHOTO W BCIIOMOTATEIBHOTO
000pyI0BaHUA,

- CBOICTBA PEAKTHBOB, TPEOOBAHUS, IPEIBSIBIIEMbIC K PEAKTUBAM;

- mpaBuJia OOpaIIeHus C peaKTHBAMU U TIPABUIIA UX XPAHCHUS

- KJIIACCU(PMKALIMIO PACTBOPOB;

- CITOCOOBI BBIPAKEHUS KOHIICHTPAIIUUA PACTBOPOB;



- CIIOCOOBI M TEXHUKY HPUTOTOBJIEHUS PACTBOPOB;

- CIIOCOOBI M TEXHUKY OIPEICTICHHs KOHIIEHTPAIMH PaCTBOPOB;

- METOJIbI pacyeTa pacTBOPOB Pa3IMYHON KOHIIEHTPAIINU

- KaueCTBEHHBIH M KOJMYECTBEHHBI aHAJINU3 BEIIECTB, OCHOBHEIE (DU3UKO-
XUMHYECKHE METO/IbI aHATH3a

- Ha3HayeHue, Kiaccudukaiuioo, TpeOOBaHUS K XUMHUKO-aHAIUTUYECKUM
71a00paTOPHSIM;

- Ha3HAYEHHE, BUJIbI, CIOCOOBI U TEXHUKY BBITIOJHEHUS TP0O00TOO0DA;

- TpeOOBaHMs, IPEIBSIBISEMBIE K KaueCTBY TIPO0;

- YCTpOKCTBO 000pyI0BaHus Jiisl 0TOOpa mpo0;

- MpaBuJIa yyera npod U oPopMIIEHUSI COOTBETCTBYIOIIEH TOKYMEHTALUN;

- OCHOBHBIE JTAOOpaTOpHBIE OTEpaIlHH;

- MIOKa3aTeNM KauecTBa MPOAYKIUY;

- HOPMATHBHYIO TOKYMEHTAIIMIO Ha BBHIIIOJIHEHUE aHAIN3a XUMUYECKUMHU U
(U3NKO-XUMUYECKUMHU METOJIaMHU;

- TEXHOJIOTHIO MPOBEJACHHUS KadyeCTBEHHOTO, KOJIMYECTBEHHOTO aHaIn3a
BEIIECTB XUMUYECKIUMH U (PU3UKO-XUMHUYIECKIMH METOIaMU;

- OCHOBBI METPOJIOTUU

- TpaBUJIa B3BEIIMBAHMS OCAJKOB HA aHATUTUYECKUX BeCax M MPOBEIACHHUS
HEOOXOMMBIX PACUETOB IO Pe3yJIbTaTaM aHATU30B;

- CTAaHAAPTHI U TEXHUYECKUE YCIOBUS HA TIPOBOJIUMEIC aHATN3HI,

- c1ocoObI ¥ MPUEMbl O€30I1aCHOTO BBIMOJIHEHUS PadoT;

- TpeOoBaHUS TEXHUKH 0€30MaCHOCTH M OXpaHbI TpyJa MpH padoTe ¢
XUMHUYECKUMHU PEAKTUBAMU U MPH BBINOJIHEHUN XUMUYECKUX ONEPALINL;

- KJIAaCCU(PUKAIIMIO OMACHOCTH BEILIECTB U BIMSIHUE UX HA 3/I0POBbE YEJIOBEKA.
- MpaBUJIa OKa3aHUs MepBO (AO0BpaueOHOI) MOMOIIHY MOCTPAIABIINM;

- IpaBUJIa OXPaHbl OKPYKAIOIIEH CPE/IbI TP BBHIIIOJIHEHUH padoT;

- IpaBUJIa IOKAapHOU 0€30MacCHOCTH.

KonnuecTBO 9acoB Ha OCBOCHHE IMporpaMmal HpO(i)eCCI/IOHaJ'IBHOFO MOIYJIA:

Bcero - 282 4acoB, B TOM YHCJIE:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatomerocs - 192 yaca, Bkitoyasi:

00s13aTeIHbHON ayAUTOPHON Y4eOHOU HArpy3Ku oOydaromierocs - 48 4acos;

nabopaTtopHbie paboThl - 144 yaca;

CaMOCTOsITeNIbHOM paboThl oOyuaromerocss - 90 yacoB (mpopaboTka
MaTepHalia, TOUCK JOMOTHUTEIIBHOTO MaTepraja B MHTEPHETE);

ydyeOHas mpakTuka -144 gaca;

IPOU3BOJICTBEHHAs IIPAKTUKA — 72 yaca.



2. PE3YJBbTATBI OCBOEHUA
HNPO®ECCHUOHAJIBHOI'O MOAYJIA IIM.04 «BBIIIOJIHEHUE
PABOT 110 OJTHOM NJIM HECKOJIbKUM ITPO®ECCHSIM
PABOYHUX, JOJIKHOCTAM

CIYXKAIIUX»

PesynbraTom ocBoeHMs mporpaMMbl MPOoheCCUOHATHHOTO MOYJIS SIBIISICTCS
OBJIaJIEHNE 00YYaOIUMHCS BUOM IpOo(hecCHOHanbHOM AesTenbHocTU: JIabopaHT
XHMHYECKOTro aHaau3a, B ToM uucie npodeccuonanbubiMu (I1K) n o6mumu (OK)
KOMIETEHIUSIMHU:

Kon HaumeHoBaHue pe3yjbTaTa 00yuyeHUs

oK1  |[Honumars CYIIHOCTb 1 COLMAILHYIO 3HAIMOCTD cBoell Oynyeit mpodeccuu,
MIPOSIBJIATH K HEW YCTOMYMBBINA HHTEPEC.

OpraHu3oBbIBaTh COOCTBEHHYIO I€SATEIbHOCTh, BEIOMPATh TUIIOBBIE

OK 2. METOBI peIeHus TPO(eCcCHOHANBHBIX 33/1a4, OIICHUBATh X

5 (HEeKTUBHOCTh M Ka4eCTBO.

OK 3. [TpuHUMAaTh peleHus B CTAaHJApTHBIX U HECTAHAAPTHBIX CUTYallUsAX U HECTH 3a
HUX OTBETCTBEHHOCTb.

Ocy1ecTBISITh MOUCK U UCTOIb30BaHNe HH(DOPMALIUU, HEOOXOUMON IS

OK 4. 3(GEKTUBHOTO BBITOJHEHUS IPOPECCUOHATIBHBIX 33]a4, TPO(ECCUOHANBHOTO U
JTMYHOCTHOT'O Pa3BUTHSI.

PaboTaTh B KOUIEKTHBE U KOMaH[ 1€, 3 (HEKTUBHO OOIIATHCS C KOJUIETAMU,
PYKOBOJICTBOM, TIOTPEOUTEISIMH.

OK 6.

OK 7. bpath Ha cebs OTBETCTBEHHOCTD 32 paboTy WIeHOB KOMaH IbI (TOTYNHEHHBIX ),
pe3yJIbTaT BHITIOJHEHUS 3aJaHHI.

CaMOCTOSATETBHO OMPEACIIATh 3aJa4u MPO(HEeCCHOHATLHOTO ¥ TUYHOCTHOTO
OK 8. pPa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHNEM, OCO3HAHHO TJIAHUPOBATh
MOBBIIICHNE KBATH(DUKAIIH.

OpueHTHPOBATHCA B YCIIOBUSX YaCTOM CMEHBI TEXHOJIOTHUNA B

OK9 podecCHOHANBEHON IeATeThHOCTH

K 5.1 CaMoCTOATENBHO BBINOIHATH 00513aHHOCTH J1a00paHTa XMMUYECKOT 0 aHAIN3a.




3.CTPYKTYPA U COAEPKAHUE TIPOPECCHOHAJIBHOTI'O MOAYJIS1 IIM.0S «BBIIIOJTHEHHE PABOT
IO OAHOU NJIN HECKOJIBKUM ITPO®ECCHUAM PABOYHUX, J1OJIZKHOCTAM CJIYKAIIUX»

3.1 Temaruueckuin mian npogeccuoHaabHOro moayias IIM.0S «BeinosiHeHHe padoOT MO OJHON UM HECKOJIbKUM
npodeccusiMm padovux, T0JKHOCTAM CJIYKANTMX»

O0BeM BpeMeHH, OTBEICHHBIM Ha OCBOCHUE
[IpakTuka
Koi HANMEHOBAHAS PAYISTIOB | oo - MEXIMCIMILTMHAPHOTO Kypca (KypcoB)
s;3aTeNIbHAS
NPO(ECCHOHANBHBIX | IPo(ecCHOHATBHONO yacop | AyAMTOpHas yueOHas CamocTosTenpHas pabora | YueOHas, Hpé’ggi"%‘gﬁi‘gaﬂ
KOMIIETeHIIHA MOy IS Harpyska oOyJaromerocs 9acoB cneuI/IaEILH ocTH)
00y4aromerocs
MJIK 05.01 nekiun | JIao.
Brinonnenue pabot mo
K. 5.1 paboueii mpodeccun 498 192 48 144 90 144 72
(J1abopaHT XUMUYECKOTO
aHajan3a)
Bcero: 498 | 192 48 144 920 144 72




3.2 Copnep:xkanmne o0y4enusi mo npodeccnonanbHomy mMoayaw IIM.0S5 «BbinosiHeHue padoT Mo OAHON WU
HECKOJIbKMM npogeccusiM padboumx, J0KHOCTAM CJIYKAIUX)

npod u pacTBOPOB

KOHICHTPpAaIU paCTBOPOB

HaumeHoBaHue pa3iesion Conep:xaHue yuedOHOIr0 MaTepuaia, NPpaKTHYECKHe 3aHATHS, O0bem yacos YpoBenn
npogdeccuoHAIBLHOI0 caMoCTOsITe/IbHasi padoTa 00y4arouuxcs. 0CBOCHMS
moayas (IIM),
MEKIN CHUTLTHHAPHBIX
kypcoB (MJIK) u Tem
1 2 3 4
MK 05.01 BeinosiHeHue 192
padoTt no npodeccun
(1a0opaHT XMMHYECKOT0
aHaJmM3a)
Tema 1 Conepxanne 12
[IpaBuna TexHUKH Texnuka ©Oe3omacHOCTM M OXpaHa Tpyda Tmpu pabore ¢ 4 1
Oe3omacHocTH, XUMUYECKUMH pPEAaKTUBAMH W TPU BBIIOTHCHHH XUMHUYECKUX
NMPOMBINLIeHHO# canuTapuu | onepaiuii. [loxapHas 6€30acCHOCTb.
u nomapﬂoﬁ 0€e30IaCHOCTH KJ'I&CCI/I(bI/IKaHI/If{ OIMAaCHOCTH BCHICCTB U UX BJIIMAHUC HA 3JOPOBLC 4 2
yenoBeka. OCHOBBI MPO(DTUTHEHBI.
[Topsimok ciaun XUMHYECKMX PEaKTHUBOB, CIIOCOOBI pereHepalun 4 2
XUMHYECKHX PEaKTHBOB
JlaGopaTtopnast pabora Ne 1. CpenctBa moxaporymieHus. M3ydenue 12 2
YCTPOMCTBA U MOPSIIKA PaOOTHI C OTHETYIIUTEIISIMH.
JlaGopaTopnast pabota Ne 2. O1ieHKa BO3/ICHCTBUS BPEAHBIX BEIIECTB, 12
COJIepKAINXCS B BO3JIyXe
Tema 2 Conepxanue 12
TexHuKa NOATOTOBKH Hasnauenue u knaccuukanus XuMHUIECKON OCYAbI; IPaBHiia 4 2
XHMHYeCKOH mocy/bl, oOpanieHus, XpaHEHUs], MBIThS U CYIIKH XHMHYECKON TIOCY/TBI;
npubopos u gadoparopuoro | HasHaueHne u ycTpoiicTBO 1a060paTOpHOro 000pyAOBaHHUS 4
o0opynoBaHust CBoiicTBa peakTUBOB, TPEOOBAHUS, IPEIBIBIAEMBIC K 4
peaxkTHBaM; paBuiIa OOpaIeHus ¢ peakTUBAMH U TIPaBUIIa UX
XpaHeHUs
JlaGopaTtopnast pabotaNe3: 3HaKOMCTBO C MOCYA0H U 000PYI0BaHUEM 12 2
aHAJIMTUYECKON J1abopaTopuu
JlabopaTtopHnast pabota Ne4: Opranuzaiusi XpaHeHHs U y4eTa peaKTHBOB B 12 2
aHAIMTUYECKO JabopaTropun
Tema 3 Conepxanue 12
OcHOBBI IPUTOTOBIEHUS | KjaccuuKamms pacTBOPOB U CIIOCOOHI BHIPAKEHUS 4 2




pPa3JMYHbIX KOHUeHTpaumii | [IpaBuiia u ciocoObl 0TO00Opa, TPAHCIOPTUPOBAHUS M XPaHEHHS ITPOO 4
YcrpoiicTBo 000pyioBaHus AJist 0TOOpa Npod 4
JlaGopaTopHas pa6ota Ne5. CriocoObI ¥ TEXHUKA MPUTOTOBIICHHUS 12
ACTBOPOB Pa3IMYHBIX KOHIEHTPAIUH
JlaGopaTopnass pabGora Ne6. CmocoObl U TEXHUKA OIpeAeTCHUs 12
KOHILIEHTPAILlUN PacTBOPOB
JlaboparopHas pabora Ne7. OtGop mpoO Bo3dyxa M MOATOTOBKA MPOO K 12
aHaIu3y.
JlabopaTopnas padota Ne§. OT6op mpod BoBI M OATOTOBKA MPOO K 12
aHaIu3y
JlaGopatopHnas pabora Ne9. Ot60p nmpoO MOYBKI U MOJATOTOBKA MPOO K 12
aHaIN3y
Tema 4. Conepxanue 12
O0paboTka u yuer OmnpezneneHre OCHOBHBIX 3arps3HUTENEH aTMoc(epHOro Bo3ayxa
pe3yJ1bTaTOB XMMH4YECKOIo =
OmnpeneneHre OCHOBHBIX 3arpsS3HUTEINICH MPUPOITHBIX BOJ 4
aHajau3a
OmnpeneneHre OCHOBHBIX 3arps3HUATEINCH TOYBHI 4
JlaGopaTopHnas padota Nel(. Onpenenenne coaepskanusi CEpHON KHCIIOTHI B 12
aTMoc(epHOM BO3ITyXe
JlaGopaTtopHnas padota Nel 1. OnpezaenieHne )KeCTKOCTH BOIbI 12
Jlaboparopuas padota Nel2. OnpeneneHne OpraHuYecKOro 3arps3HeHUS 12

ITOYBBI




CamocrtositenbHast padora npu u3dydyenun pasaenaa [IM

- IIpopaGoTka KOHCTIEKTOB JICKIUH;

- [louck nHpOpMaLIUU B UHTEPHETE;

- HOI[FOTOBKa K IMPAKTHYCCKUM U J'Ia60paT0pHBIM pa60TaM C UCIIOJIb30BAHUEM METOAUYCCKHUX

peKOMeH,I[aI_[I/Iﬁ npenoaaBaTesid, O(i)OpMJ'IeHI/Ie MPAKTUYCCKUX pa60T, OTYCTOB M IIOAT'OTOBKA K HMX 3alIIUTC.

I[IpuMepHasi TeMaTHKA BHEAYIUTOPHOH CaMOCTOSATEIbHOI padoThI:

BrIinonHeHnue pacueToB Ha MPUTOTOBIIEHUE PACTBOPOB

[MonroroBka kK 1a00paTOPHBIM 3aHATHUSAM C UCTIOIH30BAHUEM METOTUYECKUX PEKOMEHIAINi
npernoaBaTers,

[TonroToBka K yCTHBIM U IMCEMEHHBIM OIIPOCaM, KOHTPOJIBHBIM paboTaM, SK3aMeHy,
[TonroroBka OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, COCTABJIEHUE TUIaHA U T€3UCOB OTBETOB;
[ouck nHbOpMaIMU C UCTIOTH30BAHNEM HHTEPHET-PECYPCOB B COOTBETCTBHU C HHCTPYKIHEH OT
npenoaBaTers.

Pemenne cutyanmoHHBIX PO(ecCHOHATBHBIX

3aja4; PemeHne aHanoOrnYHbIX U HECTaHIAPTHBIX

3azay;

YreHue TeKCTa yueOHUKa, JOTOJTHUTEIHON JIUTEpaTyphl O TeMaM (110 maparpadam u riaBam ,
yKa3aHHBIM MPEToaBaTesIeM)

[IpaBuna kamuOPOBKH MEPHOI MOCYAbI (KOHCIIEKT JOMOIHUTENBHOM JIUTEpaTyphl).
BrimonHeHne craTHCTHYEeCKOi 00paboTKH pe3yIbTaTOB KOJMUECTBEHHBIX OMPEISIICHUM.
MeTozbl BU3yanbHOM KOJOPUMETPUH (KOHCTIEKT JOMOJHUTEIbHOMN TUTEpaTyphbl).

Br160p paboueii KIoBeTbI, ONTUMAIILHOTO CHEKTPa Ha (POTOMETPUUECKUX MPUOOpax (KOHCIEKT
JIOTIOJTHUTEIBHOMN JIUTEPaTypPhl).

[Tnamennas potomeTpusi, 0COOEHHOCTH METO/1a (KOHCIEKT JOIOJHUTEIbHOM JIUTEPaTypPhl).
dyopuMeTpusi, IPUMEHEHHE B MOHUTOPUHTE (KOHCTIEKT JIOTIOIHUTEIBHOM JTUTEPaTyphI).
CoBpeMeHHbIe (POTOMETPUUECKHE aHATIU3aTOPbI, IPUMEHEHHE B JIa0OPaTOPHOM MPAKTUKE (3JIEKTPOHHBIE
pecypcsl - pedepar).

AHanuTHueckue Bechl (KOHCIIEKT JONOTHUTEIbHON JIUTEPATYpPHI).

Buas! aucTHILISIINY, YCIOBUS MPOBEJCHNS (KOHCIIEKT JOMOTHUTEIBHON JTUTEPATYPHI).

VYxonx 3a nocyoi. IlpaBuna HarpeBaHus 1a00paTOpHON MOCY bl (KOHCIIEKT JOMOIHUTEIbHON
JUTEPaTYphl).

[Tunerku ans yabTpa- 1 MUKPOMCCIIEIOBAHUI: BU/IbI, IpaBUiIa paboThl (KOHCTIEKT JOMOIHUTEIBHOM
JUTEPaTYphl).

[Tunerounsle 103aTOPBI: BU/IbI, IpaBUiIa paboThl (3JIEKTPOHHBIE pECypChI - pedepar).
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Y4yeOHas npakTHKa

Bunei pabor:

- [IpuroToBnenue pacTBOPOB PA3IUYHBIX BEIIESCTB

- YcTraHOBIIEHHE KOHIICHTPALUH pacTBOPOB

- 3yueHune MHCTPYKIIMIA 1O TEXHUKE O€30MaCHOCTH MPH pabOTe C XUMUYECKIUMH BEIIECTBAMU U
MIPOTUBOIIOXKAPHOU O€30MTACHOCTH M COOIIOJIEHNE HOPM TEXHUKH 0€30MaCHOCTH U
MPOTUBOIMOXKAPHOI 0€30MaCHOCTH MPHU BHIMOJHEHUH aHATH30B

- [lonroToBka (MBIThE, CyIIKa) HEOOXOAUMOM MOCYABI IS XUMUYECKOTO aHaJIH3a
- [loaroroBka HEOOXOIMMOTO O0OPYIOBAHUS TSl IPOBEACHHUS aHATIH3a

- Ot0op nMpod U MOATOTOBKA UX K aHAIU3Y

- [IpoBennenne Ka4eCcTBEHHOTO U KOJIMYECTBEHHOT'O aHAIN3a

- YyacTtue B MMPOBCACHUHA 3KOJIOTHYCCKOTO MOHUTOPUHI'Aa U KOHTPOJIA

- Oopmiienne nepBUYHON JOKYMEHTAIIMU IO OXpaHe OKPY>KarolIei cpebl

- CHATHE OKa3aHuil MPHOOPOB U BEIYUCIICHHE PE3YIHTATOB aHAIN3A

144

IIpou3BoacTBeHHAs1 MPAKTUKA (110 NPOPUII0 CHIEHATBHOCTH)

Buabl pador:
- MpoBeJIeHNE PAOOTHI MO U3YUYEHUIO OYUCTHBIX COOPYKEHHUM MPETPUITHUS;
-BBIOOp 000pYHOBaHUS U PUOOPOB KOHTPOJIS KAUECTBA OUUCTHBIX COOPYKEHHI;
-0TOOp MPOOKI BO3/TyXa, BOJBI M MIOYBBI, TEXHOJIOTHYECKOTO TPOIIecca, MOATOTOBKA UX K aHAIIU3Y U
MPOBEJICHNE KaUeCTBEHHOTO U KOJMYECTBEHHOTO aHalnu3a 0TOOpaHHBIX MPOoo;
-IIOUCK WH(OPMAITUH JJIsI COTIOCTABJICHUS PE3YJIbTATOB ¢ HOPMATUBHBIMH ITOKA3aTEIISIMU;
-3anofHeHne PopMbI IpeoCTaBIEeHUS HHPOPMAIH O pe3yIbTaTax HaOII0JeHHI;
-KOHTPOJIMPOBATh TEXHOJIOTHUYECKUE MAPAMETPbI OUUCTHBIX YCTAHOBOK M COOPYKEHU;
-KOHTPOIUPOBATH 3P(HEKTUBHOCTH padOTHI OYHCTHBIX YCTAHOBOK M COOPY KEHU;
-TIO/IEP>KUBATH PAOOTOCIIOCOOHOCTh OUYHUCTHBIX YCTAHOBOK H COOPYIKEHUH;
-OlLIEHUBATh TEXHUYECKOE COCTOSTHUE 000PYI0BaHMUS;
-MEHSTh (DHIBTPHI Pa3IMIHOTO HA3HAYCHHMSI, IPOBOIUTH 3aMEHY COPOMPYIOIINX MaTePHUAIIOB;
-IIPOBOJIUTH MPOPUIAKTHKY 00OPYIOBAHUS U PETJIAMEHTHBIE paOOTHI;
-IIPOBOJIUTH BOJOTIOATOTOBKY JJISl pa3IMYHBIX I[eJeil, OUMCTKY MPOMBIIIUIEHHBIX CTOYHBIX BOJ U BBIOPOCOB B
aTMocdepy.

72

KBannpukanuoHHblii 3K3aMeH

Bcero
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4. YCJIOBUS PEAJIN3AIIAM TTPOTPAMMBI
MPO®ECCUOHAJIBHOTO MOJIY.JIS IIM.05 «BBIMMOJTHEHUE PABOT
MO OJHOI U HECKOJbKUM MPO®ECCHUSIM PABOYUNX,
TOJIKHOCTSM CJIYKAIIAX»

TpeGoBaHusi K MUHUMAJIBHOMY MATEPHATbHO-TeXHUYECKOMY 00ecreyeHUIo

Peanmmzarnust mpodecCuoHaTbHOTO MOYJIS MIpEAIoiaracT HaTuIne y4eOHOTOo
KaOMHEeTa XWUMHYECKUX OCHOB JKOJOTHM W Yy4eOHOW XHWMHKO-aHATUTHYCCKOU
nabopaTtopuu.

O6GopynoBanue y4yeOHOro ka0uHera U padoyux MecT KaOUHeTa
«BbinostHeHue pador no npogeccun «JIadopaHT XUMHYECKOT0 aHATHU3A»:

- KOMILJIEKT ~y4e€OHO-METOAUYECKON JOKyMeHTaluu (y4eOHUKH U
ydyeOHble TO0COOMsl, COOpPHUKM 3a7a4 M YIpaKHEHUH, KapTOYKHU-3aJaHMUs,
KOMIUJIEKThI TECTOBBIX 3aJaHuil);

- HarJIsAIHbIe TOcoOUs (TJIaKaThl, IEMOHCTPAIIMOHHbBIE CTEH/Ibl, MAKETHI
U JICUCTBYIONINE YCTPOUCTBA);

Texnuueckue  cpeactBa  OOydeHHs:  KOMIIBIOTEpBL,  MPOTPAMMHOE
oOecrieueHue, BUACOPMIbMbI, KHHODUIEMBI, KHHOITPOEKTOP.

O6opynoBanue JjadopaTopuu U pado4ux MecT Ja0OPATOPHH:

Ja00paTOPHBIE CTOJIBI U CTYJIbS

KOMIUIEKT MOCYAbl (CTEKIISIHHOW, KEPAMUYECKOM, TOJIMMEPHO, B TOM YHUCIE
MEPHOM) ISl BHIOJHEHUS] KaY€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAJIU30B

Ha JJabopaTopHIo:

BBITSDKHAS! M IPUTOYHAS BEHTUIISILUS

AHAIMTUYECKHUE BECHI

TEXHO-XUMHUYECKHE BECHI

CYIIMJIBHBIN IIKad

MyQenbHas rneyb

HaOOpbl XUMPEAKTHBOB

ceild u mKkadbl A7 XpaHEHHUS] CyXHX PEaKTHBOB, KHUIKOCTEH U UX PacCTBOPOB

(OTORIEKTPOKOIOPUMETPHI

pH-MmeTpeI

MOHOMETPBI C HOHCEIEKTUBHBIMHU 3JIEKTPOIaMU

doTomeTp

CHEeKTpoPOTOMETP

KOHIYKTOMETP

MHUKPOCKOI

pedpakTomeTp
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HedenomeTp

bayopumetp
AIIEKTPOACTTUPATOPHI
oaTomeTp;

4.2. HNudopmanmnoHHoe odecnevyeHne 00yueHust

[lepeyenb peKOMeHIyeMbIX y4eOHbIX u3gaHui, MHTepHeT-pecypcos,
JOIIOJTHUTEIIBHOM JTUTEPATyPhl
OcHogHble UCMOYHUKU:

1. ApryctunoBud  A.B., AmnapuanoBa C.}O., OpemenkoBa E.I'.,
[lepeBep3eBa D.A. TexHONOrUS aHAIUTUYECKOTO KOHTpois / — M.: Akanemus,
2010, 1952c.

2. laitpykoBa b.M., XaputonoB C.B. TexHuka #u TEXHOJOTHS
nabopaTopHbIX pabort. / - M.: Akagemusi, 2006, 128c.

3. MypaBseB A.I'.(pen.) PykoBoacTBo mo aHanu3y Bojbl. [IuTbeBas u
MpUpPOIHAs BOJA, MouBeHHbIE BBITSKKU. — CI10.: «Kpucmac+», 2011, 264c.,

4. Xumuuecknii anHanu3 nousbl coctaButenu T.U. Ilpoxopuna, E./.
3aryneir, Boponex, M31-B0 BOpOHEKCKOro rocynapCTBEHHOIO YHUBEPCHUTETA,
2008, 32c.

JlononnumensvHvle uCMOYHUKU:

5. Bockpecenckuit I1.1. Texnuka mabopatopHbix padotr/— M.: Xumus,
1973, 717c.

6. 3axapoB JI.H. Hauana texnuku nabopaTtopHsix padot, /— JI.: Xumus
1981, 192c.

7. KawmpbiiankoB B.C. Texnuka nabopatopHbix padot / — Munck, 2001. -
286c¢.

8. Kopoctenes II.T. JlaboparopHas TeXHHWKa XHUMHUYECKOTO aHanIMU3a/ —
M.: Xumus, 1981. — 312c.

9. Jlypbe FO.}O. CripaBouHHK MO aHAMUTHYECKONW XUMUH / — M.: Xumus,
1989, 448c.

10. Jlrwobuna A.4., u ap. PyKoBOJICTBO K MPAKTUYECKUM 3aHSITHUSM TI0
TEXHHKE JJabopaTopHbIX padboT / — M.: Menununa, 1988. — 206c.

11. TIlomeec M.D., HAymeuknna W.H. Ananutnueckas xumus/— M.:
Menumuna, 1994. — 400c.

12.  IlycroBanoBa JI.M., Hukanopoa W.E. Texnuka nabopaTopHbIx padboT
/- PoctoB-Ha-[{ony: ®enukc, 2004, 288c.

13.  Pyaner B.B. Teopus u texHuka nadopaTopHbix padot. CnenuaibHbie
METO/Ibl HcCienoBaHus: yueoHoe ocodue / - M.: ®I'OY «BYHMI] Poc3aparay,
2007. —176c.

14. Caenko O.E. AmnanuTtnueckas XuMHs: YYEOHHK [UISI CpPEOHUX
CrieUAJIbHBIX y4eOHbIX 3aBefieHuil/ — Poctos-Ha-[{ony: ®@enukc, 2011, 287c.
Humepunem-pecypceoi:
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http://www.fptl.ru/biblioteka/labtehnika.html TexHuka mabopaTopHBIX
pabot

15 16.  http://ido.tsu.ru/ TexHuka 1a00paTOPHBIX padOT

17.  http://otipb.ucoz.ru/ mpaBuina TEXHUKHU 0€301acHOCTH B
AHATMTHYECKHUX JJa00OpaTOPHUIX

18.  http://www.bestpravo.ru/rossijskoje/so-dokumenty/e2v.htm texunuka
0€30MMacHOCTH B XMMHUYECKHX JIA0OPATOPHUIX

19.  http://www.niiot.ru/doc/catalogue/doc_arc2.htm HOpMaTHUBHBIE
JOKYMEHTHI TI0 OXpaHe TPyAa B TaOOpaTOPUSIX

4.3 OOmmue TpeOOBAHUA K OPraHU3ANUM 00PA30BATEJIBLHOIO NPoLecca

OO0s13aTenbHBIM YCIIOBHEM JOTyCcKa K y4eOHOW mpakTuke (1Mo mpoduiio
CHELMAIbHOCTH) B paMKax MpogdeccuonansHoro moayisa «lIposenenue pabot mo
npopeccun  «J[abOpaHT  XMMHYECKOIO  aHalM3a»  SBIAETCA  OCBOCHHE
TEOPETHUUECKOr0 M MpaKkTUYeckoro Marepuana. M3ydeHne MOaymst JOMKHO HATH
NapajuieNbHO C UW3YYCHHEM AaHATUTHYEeCKOW XUMHUM W XUMHYECKHX OCHOB
OKOJIOTUH, TPEANISCTBOBATh HW3Y4YCHHE JUCIHMIUIMH O0mias DJKOJOTUSl H
uHpopmaTuka U  HMHPOPMALUMOHHBIE TEXHOJOTMHM B  NpodecCHOHATBHOU
JESITEeTbHOCTH.

4.4 Kaaposoe o0ecnieueHne 00pa3oBaTeJIbHOIO Mpouecca

TpeboBanus k KBaTU(pUKALMU MEJATOTMYECKUX KaIpOB, 00ECIIEUNBAOIINX
oOydyeHHe MO0 MEXAUCIHUIUIMHADHOMY Kypcy (KypcaM): HaJIW4Mhe BBICHIETO
MpO(EeCCUOHAILHOTO  00pa30BaHMs, COOTBETCTBYIOIIETO0 MNPOQUII0  MOIYJIs
«PanMoHanbHOE  HUCMOJIB30BAHUE  MPUPOJOXO3ANUCTBEHHBIX  KOMILIEKCOBY.
[legarornyeckuii cocTaB: AWUIJIOMUPOBAHHBIE CIELUATMCTBI - TPENOJaBaATEIH
MEXIUCUUIUIMHAPHBIX KYpPCOB, a Takke OO0IIenpo(ecCUOHAIbHBIX TUCIUILINH:
«AHamuTHYeCKass XUMUs; « MOHUTOPUHT 3arpsi3HEHUSI OKPYKAIOIIEH Cpeibl».
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5. KOHTPOJIb M OLIEHKA PE3YJLTATOB OCBOEHMUSI
MPO®ECCUOHAJIBHOTO MOJIY.JIS [IM.04 «BBIMTOJTHEHUE PABOT
MO OJHOI U HECKOJbKUM MPO®ECCHUSIM PABOYUNX,
TOJIKHOCTSM CJIYKAIIAX»

Pe3yabTarhl (0CBOCHHBIEC
001IHe KOMIIeTeHIIUH)

OcHOBHBIC TOKA3ATEJIH
OIIeHKH pe3yJbTaTa

(I)OprI H METOAbI KOHTPOJIA H
OICHKH

[1IK 5.1. TloaroraBiuBaTh)
XUMHUYECKYIO TIOCYly, MPHOOPHI
1 1abopaTopHOEe 000pyI0BaHUE.

- IEMOHCTpAIHs HaBBIKOB
MOJITOTOBKH XUMHYECKOM
MOCybl, IPUOOPOB U
71a00paTOPHOTO
000pyIOBaHUS K aHATIHU3Y

BBITIOJIHEHHUE aJITOPUTMOB
JIEHCTBUH MO MMOATOTOBKE
npubOpoB, 000PYI0BAHUS U
MOCY/IbI K TPOBEICHUIO
HCCIIEIOBAHUH, IKCIEPTHAS
OIICHKA, DK3aMCH

- ICMOHCTpAIIHs HaBBIKOB
HCIIOJIb30BAHUSI
nmabopaToOpHOI MOCY IbI

BBINOJIHEHHE aITOPUTMOB
JIEWCTBUI MOATOTOBKH MOCY/IbI
K pabore, KaTuOPOBKH MEPHOI
1I0CY J1bl, IPOBE/ICHUE
CTaTUCTUYECKOW 00paboTKU
Pe3yIbTaTOB KOJIMYECTBEHHOTO
aHaJIM3a C OLIEHKOH
BOCTIPOU3BOJAMMOCTH U
IIPaBUIBHOCTH AHAJIIN3A;
SKCIepTHAsI OIICHKA, IK3aMEH

- 000cHOBaHME BHIOOpA
o0opyaoBaHus ¥ MPHOOPOB
KOHTPOJISL;

BBIITOJIHEHHUE AJITOPUTMOB
JEHCTBUH I10 IIOATOTOBKE
pUOOPOB K IPOBEACHUIO
HCCIIEA0BAHUM, KCIIEPTHAs
OLICHKa, DK3aMEH

- CooTBeTCTBUE
TEXHOJIOTHH 0TOOpa
npoOBI BO3yXa, OCAJKOB,
BOJIBI ¥ TIOYBBI
CTaHJapPTHBIM METOJNKAM,
- COOTBETCTBHUE
TEXHOJOTHH MOATOTOBKHU
npo0 K aHaIu3y,

- IEMOHCTpAIIHs HABBIKOB
MIPUTOTOBJICHHS PACTBOPOB
Pa3IMYHBIX KOHIIEHTpAIUil

BBITIOJTHEHHUE aJITOPUTMOB
JIEHCTBUI 1O TIOJITOTOBKE TIPOO
Y PACTBOPOB PA3IMYHOM
KOHIICHTPAIIUH K TIPOBEICHHUIO
aHaJIN3a, YKCIIEPTHAS OIICHKA
712a00paTOPHBIX U MPAKTHYECKUX
paboT, FKCTIEPTHOE
HaOII0/IeHUE U OIIEHKA TIPH
BBITIOJIHCHUH pa0OT Ha Y4eOHOM
MIPAKTUKE

- obocHOBaHUE BBIOOpA
CPEeACTB U METOJIOB
aHaJm3a,

DKCHepTHOE HAOIIOACHUE 1
OLICHKA Ha MPAKTHYECKUX U
T1a00paTOPHBIX 3aHATUIX TIPH
BBITIOJIHEHUH paldoT 1Mo y4eOHOMH
MIPAKTHKE,

14



- U3II0’KEHHE
MOCJIeIOBATEIBHOCTH
[POBEICHUS
XHUMUYECKOTO aHaJIH3a
po0 0OBEKTOB

OKPY KaIoIIel Cpebl

- ACMOHCTpalrs HABbIKOB
OKCIUTyaTaIuH
000py1I0BaHUS SKOJIOTO-
AHATUTHYECKOTO
MOHUTOPHHTA,

DKCHepTHOE HAOIIOACHUE 1
OLIEHKA Ha MPAKTHYECKUX
3aHATHUSIX TPU BBITOJTHCHUN
paboT 1Mo yueOHOM MpaKTHKe

- JICMOHCTpAIHsI HABBIKOB]
OIIpeJIeTICHNs] TTOKAa3aHUH
npubopoB

- JIEMOHCTpAIMsI HABBIKOB]
oopmieHus: pe3yabTaToB
aHaJM3a

BBITIOJIHEHHE AITOPUTMOB
JICACTBUH 10 CHATHUIO
NOKa3aHUi IpuOOPOB U
oopmIIeHHIO PE3YIHTATOB
aHaJM3a; YKCIIEPTHAs OLICHKa,
9K3aMeH

- JICMOHCTpAIMs HaBBIKOB
paboTbl B  XUMHYECKOH
naboparopuu

BBIMIOJIHEHUE MIPABHJ TEXHUKU
6e30macHOCTH IIpU paboTe ¢
Pa3IMIHBIMU XUMUYCCKUMU
peakTHBamMu, 000pyI0BaHHEM
nabopaTopuu; TECTUPOBAHHE,
BBINIOJIHCHUE CHTYAI[MOHHBIX
3aj1a4, SKCIIepTHasl OlICHKa,
JK3aMeH
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