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HHOACHUTEJIBHAA 3AIIMCKA

Hacrosimue yueOHble IUIaHBI M IpOrpaMMbl, oObeAHWHEHHblE B COOPHHK, MOATOTOBJIEHBI Dunuaiom
«Yuebnnblii [lentp» AO «Camapanedreras» u npegHasHayeHsl 11 NpodecCHOHATbHOH MOATOTOBKYU U MOBBILIEHUS
KBanuQUKalLuy padounx no npodeccuu "JlabopaHt XMMHYECKOTo aHaH3a".

Hacrtosiumii cOOpPHUK MOArOTOBJIEH Ha OCHOBE COOpHHKA yueOHBIX IUIAHOB M NPOrpamM, pa3paboTaHHOro
VuebHo-MeTOqU4YECKMM LieHTpoM MundHepro PO, yTBepxaeHHOro AIMUHUCTPATHBHBIM YIIpaBlICHUEM
DepepallbHOrO areHTCTBa 110 DHEPreTHKH, ¥ COIIACOBAHHOTO ¢ YIpaBieHHEM I10 Ha30py 32 B3PBIBOOIIACHBIMM U
XMMHYECKY OMAaCHBIMH IPOU3BOACTBAMU M oObekTramu DepepanbHON CTy: OBl MO TEXHOJIOTHMYECKOMY Haa30py
(ITucemo Ne02-10/8 ot 27.07.2004 r.) u MunuctepcreoM obOpasosanus Poccutbickoit Penepanmvn (micsMo
Ne370/12-13 or 14.09.2004 1.).

COOpHHK CONEPKUT KBATH(UKAIIMOHHBIE XapaKTePUCTHKH, Y1eOHbIe IIaHbl U IIPOrPAMMBI TEOPETHUECKOTO
U [POU3BOJCTBEHHOIO 00Yy1EHHS.

KpanuduxauMoHHBIE  XapaKTePHCTHUKH  COCTaBieHBl B  COOTBETCTBUM ¢  EguneiM  TapudHo-
KBTM(DUKAUMOHHBIM CIPAaBOYHHKOM pabot u mpodeccuit pabounx (ETKC), sbimyck Ne 1, «IIpodeccun
pabounx, obume I BCEX OTpacieil SKOHOMHKH» M COMEpXKAT IepedyeHb OCHOBHBIX 3HAHMH, YMEHHH H
HaBBIKOB, KOTOPbIE JOJDKEH UMEThH pabouuii naHHoM npodeccuy ¥ KBaTUGHKALIUY.

IIponomxurensHOCTs 00yUYeHHS HOBBIX pabouux cocraBiger 5 Mecsues. IIpomomxurenbHOCTs 0OyueHHA
NpH NOBBIIIEHUU KBATU(UKAIMH — 2,5 MecsLa.

VyeOHbIM IUIAaHOM  JIPEJYCMOTPEHBI KOHCYJbTAllMH, KOTOpble [IpeAHa3HAauyeHbl J[UIi 3aKpervleHHs
IIPOHIEHHOIO MaTepuana.

B nporecce TEOpPeTHYECKOrO M IPOU3BOJACTBEHHOIO OOydeHMs TIPErnoJaBaTeNd W MHCTPYKTODPBI JOJDKHBI
oOpamjaTs BHHMaHHE YYalHUXCS HA NPAaBHIbHOE NMPUMEHECHHE YCJIOBHBIX 0003HaueHMH M cTporoe coOioneHue
pasMepHOCTeH pasNUYHBIX QU3UIECKHX BETUIMH.

Jlnst IpOBENEHHS TEOPETHUECKHUX 3aHATHH NPUBIEKAIOTCS UH)KEeHEPHO-TeXHUYEeCKHe PabOTHHKY, HMEoNHe
NeJarorvyeckyie HaBBIKM M ONBIT TeXHu4eckoro oOydeHus KanpoB. Ha 3aHATHAX peKOMEHIYyeTCsS INPUMEHATh
COBpPEMEHHBIE METOIBl, CIOCOOCTBYIOIHE CO3HATEJIbBHOMY U TMPOYHOMY YCBOGHMIO Marepuala, LIHpPOKO
MCIIOJIb30BATh HAIIAAHBIE IOCOOHS.

[NpousBoncTeeHHOE 0OydYeHHE HEOOXOIMMO MPOBOJWTH Ha OCHOBE COBPEMEHHOH TEXHHKH U TEXHOJOTHHU
HPOU3BOACTBA, NIEPEAOBOH OpraHu3alMy TPyJa U BEICOKOIPOU3BOUTENBHBIX METOOB PabOTEL

K koHmy ofyuenus Kaxpabii pabouuit NODKEH yMeThb BHITONHATE paboThl, NpedyCMOTPCHHBIE
KBalUGUKAMOHHONH  XapaKTepPUCTHKOH, B COOTBETCTBHH C TEXHHYECKHMMH YCIOBHAMH U HOpPMaMy,
YCTaHOBJIGHHBIMH Ha NIPEeIIPUSITHH.

ITporpamMMpl TEOpeTHUECKOr0 M MPOU3BOJCTBEHHOrO OOYHEHMS MOKHBI CUCTEMATHUECKH OOMOMHATHCS
MaTepuaJioM O HOBBIX TEXHOJOTHYECKHX Mpoueccax M OOOpYHOBaHHMH, O IOCTIDKEHMSAX, BHEIPEHHBIX B
OTEYECTBEHHOH MM 3apyOeKHOW mpakTHke. B Hensx 3aKkperuieHHs TeOPEeTHYECKHX 3HAHHUH PEKOMEHAYeTCs
IIpETIOJABATENSM B MacTepaM HPOU3BOACTBEHHOTO 00Y4eHHs HCIIONb30BaTh SKCKYPCHH Ha NPEANIPUATHS U U3y4YaTh
obopynosanue 1 paboTy Ha HEM HEMOCPEICTBEHHO Ha paboyeM MecTe.

B npouecce o6yuenus ocoboe BHMMaHKHe NOJDKHO OBITH OOpallleHo Ha HeOOXOAUMOCTh IIPOYHOTO YCBOSHHUA
Y BBITNOJTHEHHE BceX TpeOoBaHMi M npaBusi 6€30MacHOCTH TPYJa B COOTBETCTBHH ¢ AedcTByromumu IlpaBunamu
GezonacHOCTH B He(TSAHOM U ra3oBOH MPOMBIIMUIEHHOCTH. B 3THX 1ensx npernojasaTeny TeOpeTHIeCKOro U MHCT-
PYKTOpPBl IPOU3BOACTBEHHOro oO0ydeHHs, MOMHUMO oOydeHus oOmWuM IpaBwiaM 0e30acHOCTH TpPy.Ja,
[pelyCMOTPEHHbBIM IIPOrpaMMOM, JOIDKHBI IPH M3YYEHHH KXKIOHM TeMbl WK IIPH Iepexole K HOBOMY BHIY pabot
NpY MPOM3BOACTBEHHOM oOyuyeHuu oOpamiark BHMMaHue oOydaroluxcs Ha mpaBuiga 0e30IacHOCTH TpYIa,
KOTOpbie HeOOXOAMMO COOMOATh B KaXK/OM KOHKPETHOM Clly4ae.

KBanmudukalioHHbIe  SK3aMEHBI TMPOBOAATCA B  YCTAHOBJIEHHOM MOPSOKE  KBaTH(HKAIHOHHBIMU
KOMHMCCHSIMY, CO3/1aBAEMBIMH B COOTBETCTBUH C ACHCTBYIOINMH HOPMATHBHBIMU 2KTaMHU.



KBAIIMNPUKAINMOHHASN XAPAKTEPHCTHUKA

Hpodgpeccua: « TABOPAHT XHMHYECKOI'O AHA/TH3A»
Keanuguranua: 2-ii pazpsao

Xapaxmepucmuxa pabom. IlpoBeneHue NpOCTHIX OJHOPORHBIX AHANW3OB II0 NPUHATOH MeTojauke Oe3

MPEABAPHTEILHOTO pa3IeNieHst KOMIIOHEHTOB. BBIMOTHEHHE KaTeIbHOrO aHAJIM3a dJIEKTPOJIMTA U JAPYTHX BEIIEeCTB
¢ MOMOIIBIO PEaKTHBOB, GUILTpOBaNIbHOH Oymar, dapdoposoil mnactuaku. OrnpefeneHue cogepskaHUs BOABI 110
Huny n Crapky, yIOenbHOro Beca >KuakocTed Becamu Mopa u Bectdens, TemiepaTypbl BCOBULKH B OTKPBITOM
tarne 1 no Maprenc-TlenckoMy, BszkocTM 1o OHIVIEpy, cocraBa rasa Ha ammnapare Opca. Pasronka
He(TenpoOAYKTOB W JIPYrHX XXUIAKMX BemlecTB 1o JHriepy. [IpoBeleHHe HCHIBITAHUA MPOCTBIX JAKOKPACOUYHBIX
NIPOIYKTOB Ha CHeUHaIbHBIX npuOopax. OrmpenesneHue KOMMYECTBA YIiepoAa ITyTeM CHKHUTaHHS CTPYXKH B
annaparype Broptuua (B Toke kuciopoza). llposeneHue XMMHHYECKOrO aHanM3a  YITEPOJUCTBIX H
HU3KOJIETHPOBaHHbBIX cTaneil. OnpepeneHyue IUTOTHOCTH XUAKHX BEIICCTB apeoMETPOM, IUEIOYHOCTH CPEIbl W
TeMmIiepaTypsl KamnenajeHus. OnpeleneHue TeMmnepaTyphl MIABICHHA M 3acThIBGHMA TOPIOYMX MAaTepHasoB.
VuyacThe B TNpPUrOTOBICHHUM THTPOBAaHHBIX pPACTBOPOB M mMasuipHbIX (mocoB. OmpeneneHue IIPOLEHTHOTO
COJIEPIKaHMs BJIard B aHAIM3UPYEMBIX MaTepuanax ¢ NpUMEHEHHeM XHMHKO-TeXHHYecKuX BecoB. OmpeneneHue
aHaJIM30B XHMHYECKOrO COCTaRa CIUIaBOB Ha MeIHOI ocHose. [IpuroroBnenne cpegHuX Npod KUIKUX ¥ TBEPUbIX
MaTepHaioB [Uig aHanuza. OmnpeneneHne KOHUCHTpaUMH JJaTEKCOB M IPOIMTOYHBIX PACTBOPOB, CJIMB IO CYXOMY
ocrarky. OmpepeneHue ocTarka Ha CHTe TPH I[pPOCeBe HHIpenueHToB. I[lpuroroBnexue miactuduKaropa,
CMelIFBaHKe €ro ¢ MOPOIKOM TBepaoro ciiasa. Habmronenue 3a paboroit 1abopaTopHO# yCTaHOBKH, 3allUCh €€
NOKa3aHUi 0] pyKOBOACTBOM J1abopaHTa 6ojee BRICOKOH KBaIU(pUKALIHH.

Lonsicen  3uame: METOOUKY [MPOBCACHHUA TIPOCTBIX AaHa/IHU30B; J3JICMEHTApHBIE OCHOBBI 0611{8171 H

AHAJIMTHYECKOH XHUMHM; TipaBuia obOcmyxuBaHHs JjabopaTopHOro ob6OpyIOBaHMA, anmaparypsl U KOHTPOIBHO-
H3MEpHTEbHBIX MPUOOpOB; 1BETa, NPHCYIIME TOMY WM HHOMY OSJIEMEHTY, HaXONJIIeMycs B aHAJM3HPYEMOM
BEIECTBE; CBOHCTBA KHCJIOT, ILIEJIOYeH, MHAMKATOPOB U JpyrMX [PHMEHSEMbIX pEeaKTHBOB; MpaBUiIa

HPUTOTOBJIEHHS CPEIHHX IPOD.



YUYEBHBIN IJIAH
AJIs1 IpodeccHOHAILHON MMOATOTOBKH pabodnx

Haumenoanue npodeccuu: JIaGopanT XHMHYECKOro aHAIH3A
Kpanuduxamus: 2 - i paspsan

Kon npodeccun: 13321

Cpox obyuenus: 5 mecsies

Hepean
Ne n/n Kypest, npeamersi 1123 1[4-6/7-8 9 |10-19-|21 Bceero
18 | 20 4acoB
KosndecTso 4acos B HEACI0
1. [Teopermueckoe o0ydenue 344
1.1. [Dxonomuyecknii Kypc 20
1.1.1. OCHOBBI DPBIHOMHON 3KOHOMHKH 818 4 20
1.2.  O6merexnnyecknii 1 0TpacieBoii Kypc 220
1.2.1. OcHOBBI 001LeH ¥ AHATUTHYESCKON XUMHUK 16 |16 |32 | 40 184
OCHOBBI HH(POPMATHKHU U BBEIUHCITHUTEIBHOM 16 | 16 | 4 36
1.2.2. [rexHuku
1.3. (Cpemnanesbiii Kypc 104
1.3.1. CreuunancHas TEXHONOTHS 40 | 8 88
1.3.2. [IpomblineHHas 6e30MacHOCTE B OXpaHa Tpy/a. 16 16
2. [IpakrtHueckoe oOydeHne 480
2.1. [[pouseoncTeeHHOE 0OyUeHHE 16 | 40 376
2.2. [[IpoussoacTBeHHas NpaKTHKa 40 | 24 104
Koncyabranun 8 8
KpainpuxkannoHubIil 5x3aMeH 8 8
Hroro: 40 140 |40 | 40 | 40 | 40| 40 | 40 | 40 840

ITPOI'PAMMA
1. TEOPETUYECKOE OBYYEHME

1.1. DxonomMuYeckmii Kypc.

1.1.1. Ocroes! poIHOYHOI IKOHOMUKU

Obmue nonaTus. OTIHIHTENbHBIE 0COOEHHOCTH PHIHOYHOM 3KOHOMUKY.

IlonsaTue ce6eCTOMMOCTH NPOLYKIMH, € 3HAYeHHe B OJKOHOMHKE TNpeanpusaTud. OCHOBHBIE CTATHH
KaJIbKYJISALMH B f0Obr4e HeTH U rasa.

ITonsarue xo3pacyera. CrucreMa IpeMUpPOBaHHUS 32 BBITONHEHHE XO3PaCYETHBIX TIoKas3aTeel.

Iopanox GpopMupoBaHus IIEH M X Pa3HOBUIHOCTE. CTOMMOCTH HE(ITH U raza Ha MUPOBOM pBIHKE.

Ilonstue wanora. Buppl HamoroB. OcoOEHHOCTH HAOrooGNOXKeHHs B HE(TIHON NPOMBINLUIEHHOCTH.
Cucrema HanoroobnoxeHus: GU3HIECKUX U IOPHIMYECKUX JTHLL.

Onpepenenne npuObLTH. OCHOBHBIC HATIPABIEHUS B UCTIONIb30BAHUM TIPUOBLIH.

Camo0KynaeMocTh U caMOUHAHCUPOBAHHE.

Y4er pHHAHCOB B PHIHOYHOH SKOHOMHKE.

MeponpusTis no noBbIlIEHUIO 3Q(EeKTHBHOCTH paboThi B NpoM3BOACTBaX. 3akoH PD 0 mpeinpusaTdix U
NpEeANpUHUMATENLCKOM OedTensHoCTH. AKuHoHepHble obmectpa. Kamuranmuzanus xoMnasuu. CucTeMa OusHec
[IaHUPOBAHHUSL.



1.2. ObmerexHu4ecKnil H oTpacaeBoil Kypec.

1.2.1. Ocnoevt 00wienn u aHaIUMUYECKOR XUMUL,

TEMATHUYECKHWH TLJIAH
o TEMEI ancan,

1. |Bsenenue. 2
2. ([IpouzBoncTBeHHAsd caHUTApPHs ¥ TUTHEHA 6
3. |OcHoBHBIE CBEAEHHS MO 00IIei XUMHH 72
4. |Teoperudeckue OCHOBBI aHATUTHYECKON XUMUH 40
5. |OcCHOBHI Ka4eCTBEHHOTO aHaIM3a 16
6. |OCHOBBI KOJTHYECTBEHHOTO aHAJTH3a 16
7. |TexHudeckn# aHaIN3 Ha NPOM3BOJICTBE 16
8. |Cranmaprzaums ¥ KOHTPONE KadecTBa NPOAYKLIMH 8
9. |OxpaHa okpysKarolleii cpelbl ¥ PAMOHATBEHOE HCIIONBb30BaHKe NIPHPOIHEIX PECYPCOB 8

Hroro: 184

IIPOI'PAMMA
Tema 1. Bgeoenue

HasHauenue u CTpyKTypa npeamMera. 3Ha9eHHe OTPaciH I HApOJHOTro Xo3siicTBa OCHOBHEIEC HAIIPABIIEHUS
SKOHOMHMYECKOTO pasBUTHA oOTpacid. HaydHo-TexHuuyeckmii mporpecc B OTpaciH, €ro IPHOPUTETHRIE
HampapjieHnsa. 3HaueHWe Tpodeccud M IepCreKTHBBI ee pa3BuTHA. CouuanbHOe, Hay4HO-TEXHHYECKOe M
9KOHOMHYECKOE 3HaYeHYe KayecTsa npoAyKuuu. Ponbs npodeccroHansHOro Macreperea pabodero B obecriedeHun
BBICOKOT'O KayecTBa NPOAYKLMH (BBIIONHIeMbIX paboT). TpydoBas v TeXHOJIOrH4ecKas AUCIMIUINHA.

OsHakoMileHHe ¢ KBaIH()HKAIMOHHOW  XapaKTepUCTUKOW M  MpOrpaMMaMd  TEOPEeTHYECKOro U
DPOM3BOJCTBEHHOr0 00y4eH s JTab0PaHTOB XUMHUUECKOTO aHAJIN3A.

Tema 2. Ilpouzsoocmeennas canumapus U 2UzuenHa

OCHOBHBIC MOHATHA O TMCHEHe Tpylda 3HadeHHe pallMOHAJBHOIO PeXHMa TpyAa M OTAbIXa. 3HAuYEHHE
mpaBWIbHOW pabouedt 1o3pl. Ponb GU3KYABTYpel M CHOpPTa B YKPENNIEHHH 3HO0POBBA M MOBBILIEHHU
pabotocnocobrocTH. ['urnenndeckue TpeboBanus k pabouei ogexe, yxXoa 3a Helo M NIPaBuila XPaHEHMS.

Canuraphble TpeGoBaHMA K paboYnM NOMEIEHUSIM. 3HAyeHHe IPaBHIBHOTO OCBELIEHHs pabodux MecT,
TpeGoBaHus K oOcBeleHHo. IlpodeccronansHpie 3a00NeBaHHS X IPOMBILNUICHHBIH TpaBmatusM. IloHsaTtwe o
BPEIHBIX BELIECTBAX, IPUMEHIEMBIX U ITOMydaeMbIX B XUMHIECKOH IIPOMBILLIEHHOCTH.

[yt NpOHMKHOBEHHS BPEOHBIX BEILECTB B OpPraHM3M 4EJIOBEKAa 4epe3 [IbIXaTeslbHbIE ITYyTH, KOXKY,
NUINEBAPUTEIbHBIN TPAKT, UX AeHcTBHEe Ha opradusM. lIpenensHo HomycTHMBIE KOHUEHTPAUMHM BPeIHbIX MApOB U
ra3oB B BO3/yXe NPOU3BOJCTBEHHBIX MOMELIEHHH, IPOCTEHIIHE METOIBI HX OOHAPY)KEHUS U ONpeJeNeHHs.

OcTprle ¥ XpoOHUYeCKHe NpodhecCHOHANBHBIE OTPaBICHU! TOKCUIECKHUMHY BEIISCTBAMHU, IPUMEHAEMBIMH HITH
[OJIy4aeMbIMM Ha JaHHOM TmpousBoacTBe. IIpodeccHoHanbHble 3a0oneBaHus KOXKHM. XHUMHUYECKHME OXKOTH.
CamornoMoIp 4 Ieppas NOMOIIEL TPH NPOPECCUOHATBHBIX OTPaBIEHUAX, XMMHUYECKHX M TEPMUYECKUX OXKOTaX.
TpaHcmopTHpoBKa NOCTpagaBLinX. | MrueHa Tpy/a NpH OCHOBHBIX, M BCIIOMOTaTeNNbHBIX paboTax B XMMHUYIECKOH U
He(TEXUMHUYECKOH  mpomblnwieHHocTd.  OpraHuzaiys — MEQUKO-CaHWTapHOTO  OOCiyxuBaHUs — pabouuXx.
Men1uuHCKHe OCMOTPBI paboTaoUIMX C BPEIHBIME BemlecTBamu. JledeOHO-NpOUIaKTHIECKOE MHTAHUE M €ro
Ha3HAYCHUE.

Tousoe cobnroneHue Mep 6€30NaCHOCTH U Mep NPODHIAKTUKH, NIPeyCMOTPEHHBIX MPOU3BOACTBEHHBIMH
MHCTPYKUMAMH ¥ IIpaBWiIaMM MO 6e30MacHOCTH Tpy/Ja M IPOMBIIUIEHHOHN caHuTapuy. TpeboBaHuA K 4MCTOTE
IIPOM3BOJCTBEHHBIX ITOMELIEHUI U BIOKHOCTU BO3MyXa. JIuuHas rurreHa paboraromux. CaMONOMOILb Y NepBasd
NIOMOIIIE TIPH KPOBOTEUCHUSX, NIepeIoMax, MOPLKEHHIAX SJIEKTPHYECKUM TOKOM U 0)KoraX. MeIHLMHCKHE anTeuky,
MX KOMIUIEKTHOCTD ¥ [IPaBUJIa NOJIb30BaHMS.

Tema 3. Ocuoeubie ceedenus no obueil xumuu

Bemiectsa. Moseky/sibl H aToMbl. ATOMHO-MOJEKYNSPHOE YdYeHHe. XHUMHYECKHE 3HAaKM, (GOpMyNbl U
ypasHenus. HYucTele BeulecTBa U cMecH. IIpocThie U ClIOXKHBIE BelllecTBa. SBneHus u3udeckue H XUMHUYECKHUE.
XUMHUYECKHE peaklyH, HX I[pu3Hakd © Kilaccubukauus. OTHOcUTeNbHas aTOMHAs M OTHOCHTENIbHAA
MOJIeKyJIsipHast Macchl. Monp — elMHHMIIA KonmudecTBa BemlecTBa. KonHuecTBO Belectsa. MomsdpHas Macca.



OKBUBaJIEHT, (aKTOP DSKBHBAJIEHTHOCTH, YHCJIO 3KBHBAICHTHOCTHM, MOJIApHAs Macca 3KBUBAJIEHTOB. 3aKOH
COXpaHEHHs MAacChl BEILIECTB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. 3aKOH ABOraJpo ¢ CICICTBHS H3 HErO.
3aKOH 3KBHBaJIEHTOB. BaneHTHOCTE. CTEIeHb OKUCIIEHHS.

Ileproavueckuii 3aKOH M MepHOAMYEcKas cucTeMa XHMH4eckux anementoB J[.M.Menneneesa. Ctpoenue
aroma [lonoxxeHue aMeMeHTOB JaHHBIX MOArPYII B IEPHOANYECKOM CHCTEME, CTPOEHHE HX. aTOMOB, QU3HUECKHE K
xumuyeckue cpoicTtea. Oxcuzapl. OcnoBanus. Kucnorsl. Comm. T'eHeTMdeckas CBS3b MEXIY OKCHAAMH,
OCHOBaHMAMM u cosisMH. Boaa Boauele pactBopsl. CKOPOCTE XMMUYECKOH peakLvy 1 (JakTopbl BAUSIOLIME Ha HEC.
Ionatne o xaranuse u KaranusatopaX. OOpaTuMble ¥ HeoOpaTHMble peakiud. XHMHYECKOE paBHOBECHE.
[punuun  Jle-Ilarense. Koncranta paHOBecus. OOimue CBONHCTBA METAUIOB. DNEKTPOXHMHYECKUH Psil
HanpsoxkeHui MeTtamioB. Mertamnsl miaeHeix  noarpynn I - II rpymnn nepHoauveckol CHCTEMBI XMMHYECKHX
snemenToB. JKenezo. [anoremsi. Iloarpymmsl cepel, aszora, yrnepoma. OCHOBBI OPraHHYecKON XHMHHL.
Opranuueckasg XUMHUA — XHMMI COeJuHEHHI yrneposma. Teopus XHMHYECKOrO CTPOSHHMA OpPraHHM4ecKHuX
coenunenni A.M. ByTtneposa. DnekTpoHHas IPUPOa XUMHUYECKHX cBsI3eil. Obmasn kiacCupUKaims OpraHuyecKux
coenuHenuid. Tunel opranndeckux peakiuil. IlpenensHsie u HenpenenbHbIe Yriepoaopoasl. Kapbouukinyeckue 1
FeTePOLMKIIMYECKUE OpraHWyYecKHe COeAMHEHUA. ApoMaTHUecKue yrieBomoponsl. Kuciopomconepskalime
opraHuveckue coenuHeHus. [lpenenpHble cniupThl U QeHONbl. Anbaeruabl U KetoHbl. KapOOHOBBIE KHCIIOTHI.
Oxcukap6oHoBbie KucaoTel. [IpocTie u cnoxubie 3¢upbl. JKupsl. Yrieoasl. A3oTocomepiKallye COeIHHEHHS.
AMUHBL. AMHHOKHMC/IOTEL. J{HazocoeauHeHus. A30COeqMHEHHS. BBICOKOMONEKY IpHbIE BeIecTBa (ONUTOMEpPHI H
MONMMEPEI) U MaTepUansl Ha UX OCHOBe. Peaknuy MoNMMepH3alliy M MONMKOHAEHCAMH. [1onnMepaHaTOTHIHbIE
npeBpaiteHus. B3anMHbie NpeBpatieHus OpraHuuecKiX COCTUHEHHM.

Tema 4. Teopemuuecxue 0CHOBL AHANUMUYECKOT XUMUY

Ilpeamer ananuTuueckod XuMuH. KauyecTBEHHBI M KONMYECTBEHHBIH aHANW3 HEOPraHWYECKHX U
OpraHM4eCKMX BELIECTB. 3a7a4M AaHAJHTHYECKOH XMMHH MO aHAJIWTHYECKOMY KOHTPOJIO TEXHOJIOTHYECKHMX
nponeccos. Ponp aHanmuTuyeckoH XHMHUH B TIOBBIIEHWM KadecTBa mnpoaykuuu. OOupe mnpeacTaBieHus o
pacTBopax, pacTBOPUMOCTH ra3oB, JKHUAKOCTeH W TBepablx BemiecTB. CHOCOOBI BBIPAKEHHS KOHUEGHTpALMH B
TFOMOTE€HHOM M rereporeHHoH cucreMax. OCHOBHBIE THIIBI XMMHYECKOTO pPaBHOBECHS (KHCIOTHOOCHOBHEIE
peaknuy, peaklUMd OKHCICHMI-BOCCTAHOBJICHMSA M KOMITieKcooOpaszomanus). [lpeacrapneHHe O KOHCTAHTaX
PaBHOBECHS B XMMUUYECKHX PeaKLMAX paznu4HbIX THIIOB. OO1iee MOHATHE O CKOPOCTH XHMHUYECKOH peakiiuu.

Teopus anexrTponuTudeckoil muccoumanuy. JlUccolManus KUCHOT, OcHOBaHMM M conel. CrerieHb
JUCCOLMALMM M KOHCTaHTa Aucconuanuu. Kiaccudukanus sJeKTpONUTOB N0 crerneHu auccouranyn. DakTopsi,
BJIMAIOIME Ha CTENeHb AWUCCOLMALIMN cnabbIX 3JIeKTposuToB. HanpaBnenuwe XHMHYECKMX PeakiMil B BOMHBIX
pacTBopax. PaBHOBeCHs B BOJHBIX pacTBopax ciaboi KucioTel U cnaboro ocHoBanus. CMecH cinaboit KUCTOTHI U
ee comu. Cmecu cnaboro ocHoBaHus M ero coid. MoHHOe npousBefeHwe BoAbl. [IOHATHE O BOAOPONHOM H
IUAPOKCUHOM IoKazaresisax. CoiicTBa 6ydepHbIX pacTBOPOB.

Peakuuu ocaxaeHMd B XMMMYeCKOM aHaiuze. [IOHATHE O MOMHOTe OCaXAeHHs. [IpousBeneHue
pacTBOpUMOCTH. (DaKTOpPEI, ONpEAeAIoNiHe PACTBOPUMOCTL OCAIKOB. AMOP(HBIE U KPHUCTANIMYECKHE OCAJIKH.
Hcrvnnbie n ko/uTouaHble pacTBOpbl. ['uaposnus coneil. [ToHATHE 0 KOMIUTEKCHBIX COEAMHEHUAX M MX OCHOBHBIX
XapaKTepUCTUKaX. MeTponoryyeckye OCHOBBI aHAJIUTHYECKOH XUMKUK. OCHOBHBIE STaIlbl aHaIH3a. BIGOp cXeMbl 1
metona aHanusa OrOop u nojroroska npo® x aHaiusy. OCHOBHbIE METOBI pasfeNieHHS M KOHLEHTPUPOBAHMS
(ocaxxneHHe, COOCAXIEHHE, OKCTpakLus, Xpomarorpadus), NPHHUMOBI M 3aJa4d  KAYECTBEHHOIO M
KOJTMYECTBEHHOIO aHalIM30B. MeToipl KOJMYECTBEHHOTO aHAIM3a HX KiacCHpUKanuia. XuUMHUeckue, (DHU3MKO-
XUMHU4ECKHE U (QU3UYECKHE; MX XapaKTepHCTHKM W OCHOBHBIE TIpexbsBisiemble TpeGosanus. CoBpeMEHHbIE
HaIpaB/IeHHUs Pa3BUTHs KOJHMYECTBEHHOIO aHaJIH3a

Tema 5. OcHogbl KQUECMBEHHO20 AHANU3A.

3ajauM KauyecTBEHHOrO aHalin3a, ero XuMuueckue, (usmueckre W (HU3MKO-XHMHYECKHE METOAbL. Busl
aHanu3a B 3aBUCHMOCTH OT HABECKHM AHANM3HPYEMOrO BEILECTBA W KOJHYECTBA ONPEeIeMOro KOMITOHEHTa
XapakTepHble peaklMi KaTHOHOB K aHHOHOB. Kitaccugukaiys HOHOB 1o aHATUTHYEeCKUM rpyrimnam. O6HapyKeHue
(GyHKUHMOHANBHBIX TPYNI OPraHWYecKUX coeavHeHud. WneHTHuKalMs KIaccoB OpraHMYecKUX COEAMHEHMIA,
HHAMBUIYaJIbHBIX OPraHMYECKMX BEIIeCTB M OTHEABHBIX MonuMepoB. CHCTeMaTHYECKHH aHalu3 TIPyI
NONMUMEPHBIX MaTepuanos. JpoOHbiii ¥ cucTemaruueckuid xox aHanmu3a CrocoObl yCTpaHEHHs BJIHSAHHUS
MEMIAIOIMIMX KOMIIOHEHTOB. XapaKTePHCTHKA aHAIHTHYECKHUX PEeaKLMH: YyBCTBUTENBHOCTh M H30HPATENHHOCTH
(cenextuBHOCTB). [IpuMeHeHue peakiuil oOpazoBaHHsA 0CA/KA, OKPAIIEHHBIX COEIWHEHHH, BBLIEICHUS rasa B
MeTogax obHapyxeHus. (OCHOBHBIE TIPDHEMBI  BBINIONHEHHS METOJOB  OOHApYKeHHs: TPOOUPOUHEIE,
MHKDPOKPHCTA/UIOCKOIMYECKHE, KallelbHble, MHMPOXMMHYECKHE peaklyM; pasz[elieHHe ocagka ¥ pacTBopa
buNbTpOBaHHEM H LIEHTPH(YTUPOBAHHUEM; IIPOMBIBAHHE OCAIIKOB.

Iocyna, peakTuBsl U NpuOOPEl B MeToAax oOHapyxeHus U upentuduxanmyu. OCHOBHEBIE MpHeMbl 0TOOpa
aHAM3UPYEMOH Npobbl B Pa3HBIX arperaTHBIX COCTOSHMAX M PeareHToB Ui OOHapyKeHHs HOHOB. TpeGoBaHus
6e3onacHoOCTH Tpyaa



Tema 6. OcHogbl KOMUYECMBEHHO20 AHANUZA.

O611pe ITOHATHA O KOIMMYeCTBEHHOM aHam3e U ero 3afadax. Kinaccudurauys meronos. Ot6op npoost.

TeopeTuyeckue OCHOBBI I'DaBUMETPHH (BECOBOro AHanM3a): ocaxkraeMas W BecoBas (OpPMBI, MOJHOTA
OCaX/IEHHA, YHCTOTa 0CajKa, BBIOOP MPOMBIBOYHOM XUAKOCTU. Beckl 1 B3pemnBanue. OnpeaeneHue ColepKanus
BJIard B pa3jiM4HBIX BewiecTBaX. Mexanuam o0pa3oBaHHA oOcalka M YCJIOBHS ocaxiaeHus. Ilorpemnoctu
rpasumeTpur. OCHOBBI THTpHUMETpUYecKoro auanusa. OCHOBHBIE IIOHATHS: THUTPOBaHWE, THTpP, CTaHJAPTHBIH
(paboumit) pacrBop. Cnocobbt  ompenefieHust KoHueHTpauuu CraHgapTHOro pacTBopa. 1pebGoBaHus,
OpenbsB/IsieMbIE K XUMHYECKMM pEeakUMsM B THTpUMeTpHUYecKMX MerojgaX. OCHOBHBIE MpPHEMBbl THTPOBAHHSL.
Pacuerpl B TeTpameTpH4ecKOM aHaimi3e. KHUCIOTHO-OCHOBHOe THTpoBaHue. M3mepenue ob6nemMoB pabouux H
CTaHAapTHHIX pacTBOpoB. IlpuroToBneHue pabouMX U CTaHJApPTHBIX pacTBOPoB. KHCIOTHO-OCHOBHEIE
UHOuKaToppl. TexHuxa TUTpoBanusa. Pacuersl. KomIuiekcomerpuueckoe THTIpoBaHHe. KOMIUIEKCOHEL,
npuMeHseMble ITpu TuTpoBaHud. CpoiicTea Tpunona b. TurpoBanne cMecy BelecTs. Pacuerst.

OKHCIUTEILHO-BOCCTAHOBUTENBHOE THTPOBaHKe. MeTOAb! OKUCIMTEIbHO-BOCCTAHOBUTENIBHOTO TUTPOBaHIA
MEPMAHTOHATOMETPHSA, UOAOMETpHs, AUXpoMaroMerpus, OpomaroMerpus. Pacaersl. OnpeaeneHNe OKUCIIEMOCTH
nepMaHraHaTHod W OuxpomaTHoil. TuTpoBanuWe 10 MeTOLy ocaxaeHHs (OCaiUTeNbHOE THTPOBAHHUE).
Aprenromerpust. Pacuertsl.

Tema 7. Texuuyeckuii ananus 6 npousgodcmae.

HasznaueHue W MeTOAbl TeXHH4YecKoro aHanuza. Orbop cpeaHell mpoObl TBEPABIX U KHIKHUX BEIIECTB.
Mertonpl OIpeZieleHUs BJIaTH BBICYyHIMBaHWeM. MeETONBI ONpeAeneHHs IUIOTHOCTH JKHMIKOCTEH ¢ MOMOMIBIO
apeomeTpoB. OmnpeneneHue TeMIepaTypbl IUIABJICHHS W 3aCTHIBAHUS TIOPIOYMX MaTepuayioB. TemmepaTypsl
pasMsArvYeHus U Kareobpa3oBaHus, CIIOCOOB! UX ONPe/ICIICHUS.

Meroap! omnpeeneHus TeMIiepaTyp BCIBIIIKHM W BOCIUIAMEHEHHMs B Npubopax OTKPHLITOro (B OTKPBITOM
THIJIE) M 3aKpBITOro THIOB. OmnpejesieHue TeMiepaTypsl 3acThIBaHUA. Bs3KOCTh abCoNIOTHAs, OTHOCHUTEJbHA,
KMHEMaTHYeCKas U yciaoBHas. Equnune! n3MepeHus. YcTpolcTBa BUCKO3MMETPOB.

Meroa onpenencHus QpakiMOHHOIO cocTaBa HeTENMPOAYKTOB IEPErOHKOH Ha CTaHJapTHOM Ipubope 1o
Ournepy. [IpoBeneHue UCTIBITAaHHH MPOCTHIX JTAKOKPACOYHBIX NMPOAYKTOB. OnpeleNeHue IIOTHOCTH, BI3KOCTH H
1eeta. MeTobl ra30BoTo aHau3a Y CTpOHCTBO U MIPUMEHEHHE ra30aHaM3aToOpoB.

Mertonpl TMpOBeNeHHUS XHMHUYECKOTO AHAJIM3A YIVICPOINUCTHIX M HHU3KOJEIHpOBAaHHBIX cTaTelt Ha obliee
comeprkaHue yriepona B cimaBax. OmnpeneneHre XMMHYECKOTO COCTaBa CIUIABOB HA MEIHOH OCHOBE, a Takke
KOHLIEHTPAUMHK JIATEKCOB M MPOIUTOYHBIX PacTBOpoB. OnpeneneHHe OCTaTKa Ha CHTe NPU MOCeBe MHTPEAUEHTOB.
Onpenenenne kosdduumenta pazmonocnocobHocTn. OnpeneneHue NeHCTBUTENBHOM, Kaxymieiics M HaCBITHOM
TUIOTHOCTH TBepHoro Ttoruiuea. OrnpereneHyde 30JBHOCTH TBEPAOro H JKUAKOro Tomnuea. OmpeaeneHue
COMepKaHus OCHOBHOIO BEIECTBA, IUacTH(UKaTOpa HaNOJNHHTENS, CTAOMUNU3aTopa, KpacHTens B IOJUMEPHOH
KOMITO3MUKH (IUTACTHYECKHE MACChl, WCKYCCTBEHHBIE KOXKM M CHHTETHYECKHE MarepHansl). IIpuroropneHue
nactidukatopa. Tpebosanus 6e30MacHOCTH TPYyAa

Tema &. Cmanoapmusayus u KOHIMPOIL KAYECMEA NPOOYKYUL.

CTaHlIapTI/ISaL[PIH, cc 06’I:CKT, 3a4a4y¥ U poJib B IOBBIUCHWH KauyeCTBa HPOAYKIIHH, YCKOPCHHE HAYy4YHO-
TEeXHUYCCKOTO IIporpecca. KaTeroppm W BHJBI CTAHJAPTOB, UX XapaKTepHUCTHKA Texuuueckue YCIIOBHA.

CTaHIIaprI no 6e30MacHOCTH TpyAa Opl" aHHU3alHA TOCYJapCTBCHHOIO HaA30pa U BEAOMCTBEHHOTO KOHTPOJIA
3a BHCIPCHUEM H CO6JIIOL{CHH€M CTaHapTOB U Ka4e€CTBa BBIIIOAHACMBIX pa60T. OTBETCTBEHHOCTH NpearIipyuaTud 3a
BBHTYCK HNPOAYKUHH, HE COOTBCTCTByK)Hlef/'I C¢raniapTaM " TVY. Cucrema YIIpaBJICHUs Kau€CTBOM BbIIOJIHAEMBIX
pa60T. (DOPMBI U METOLB! KOHTPOJIA Ha MNPEeIPUATHH. DKOHOMHYECKAS 3(1)¢)GKTI/IBHOCTB HOBBIIICHMA Ka4decTBa
OpPOAYKIMHA.

Tema 9. Oxpana oxpyosrcaiowjeii cpedbl U payUOHANbHOE UCNONb3I0BAHUE NPUPOOHBIX PECYPCOB.

[lpuopuTer KpHTEpHUEB OXpaHBl NPUPOABI B OLEHKE MESTeNbHOCTH MNPEANPUATHH MPOMBIIIJIEHHOTO H
CeNTbCKOXO3SIUCTBEHHOTrO IIPOM3BOICTRA

OCHOBBI 3aKOHOJATENIBCTRA IO OXpaHe MPUPOIBI U PallHOHAILHOMY IPHPOAOIONE30BAHHUIO.

Pecypco- u sHeprocGeperarouiye TEXHONOTHH (Hanpumep, OMOTEXHOIOTHYECKHEe METOAbl OOOorameHwHs
CBIPBSI, 3aMEHa SHEPrOeMKHX XHMHYECKHX TEXHOJIOrMH MuKpoOuonornyeckodl u T.4.). OueHka TeXHOJIOTHMH H
TEXHUUYECKHUX CPEJCTB Ha IKOJIOTMYECKYIO MPUeMIIeMOCTh. 3arpsa3HeHue atMmocdepsl, BOJ, 3eMeNb U ero MPOrHo3.

HayuHo-TexHU4eckue mnpoOneMbl HpPUPOJOIIONB30BAHUA, MEPEeJOBbIE  DKOJOrMYECKH [pHEMIIEMBIE
texHomoruy. (ObecrneueHue O6IarONPUATHOrO 3KOJIOIMYECKOTO COCTOSHHS OKpYXarouwled cpeibl B 30HaX
NPOMBIIIEHHOIO0 ¥ CeJbCKOXO3sHcTBeHHOrO mpouspoicTsa OUHCTHRIE CcOOpy:KeHMA. buogerpajaumsa
GUOKOHBEpCHSL OTXOHOB TIPOM3BOACTBA bBe30TXOOHBIE TEXHOJOTHMHM. MeTOoAbl PeKyJIbTHBALMOHHBIX paboT.
O3zesteHeHHe NPOMBILUIEHHON 30HbI C YYeTOM PeKOMEHalil POMBILLIEHHOH OOTaHUKH.



1.2.1. Ocnosst unghopmamuxu u ebI4UcIUMEIbHO T MEXHUKIL.

Beeoenue. HazHaueHne ¥ BOZMOXKHOCTH ITEPCOHANBHOTO KOMITbIOTEPa. KOMIBIOTEpHAS TEPMUHONOIHA.

Obwue ceedenus 06 IBM. Anaromus nepconanmsHoro kommnberotepa (ITK). Mukpomnpoueccop, MOHUTOP,
KJIaBHaTypa, Mbillb, IpuHTEp. Brunouenue u senonoueHue [1K. BeiBon unbopmaumu Ha MOHHUTOp. YCTPOHCTBO
kiaBuaTypbl. Hasbiky paboTel ¢ K1aBHaTypoit U Mblubio. Hakomurenyn undopMalmu (TMCKETHI, KECTKUE QUCKH,
Jla3epHele JUCKH M T.11.). BeiBox nHGopMaimu Ha npunTep. pyrue ycrpoiicTsa, noakirouaemsie k [TK.

IIpozpammuan  obonouka WINDOWS. O6ume cpemenus o cucreme WINDOWS. Bepcun. Bxox B
WINDOWS. Pa6ota ¢ mpuubio. Pabouuit cron. 3HakoMcTBO ¢ KomnbioTepoM. [lanens 3anau u kuonka "Tlyck".
Mo#t kommprotep. IIposomuux Windows. CereBoe okpyxenue. CripaBounas cuctema. IloBcemHeBHas pabora.
PaGora ¢ mporpammamu. Pabora ¢ nmankamu u ¢aiinamu. OcHoOBHblE cBenenus 06 Internet Beixmouenue
KOMIIBIOTEpA

Peoaxmupoeanue mexcmos. Cranjgaptasie nporpamvbl WINDOWS st cosmaHus ¥ peiakTHpOBaHHS
tectoB (WordPad, BnokHot). Oduchas nporpamma Microsoft Word. Dkpan. OyHKiMHA U KoMaHasl. MpIIb H
knapuatypa Texnumka paborel ¢ oxkHamMH. BriBon Ha mewarTs. TexHuka o6pabotkm moxymentos. OdwcHas
nporpamma Excel.

1.3. CoeunansHbIi Kypc.

1.3.1. Cneuuansuas mexunonozusa.

TEMATHYECKHUM IIJIAH
NeNe Koa-Bo
HanmeHoBaHHe TeMbI
TEeMbI 4aCcoB
1. Ob6opynoeanue jiabopatopwii. 36
2. OCHOBHBIE CBEJIGHMS 110 XUMHUYECKON TEXHOJIOTHH. 52
Hroro: 88
IIPOTPAMMA

Tema 1. Obopyoosanue nabopamopuil.

Opzanuzayus mpyoa 6 rabopamopuu. CTPYKTYpa ¥ 3aladd 3aBOIACKHUX J1abOpaTOpHii B COBEPUIEHCTBOBAHMM
XUMHKO-aHAJTATHIECKOTO KOHTPOJIS NPOH3BOACTBA. XHMHUYECKHe 1a0opaTOpuM, HX Ha3HA4YeHHE W Xapakrep.
Llexoseie naboparopuu. AHaNU3bl, [POBOJMMbIC LIEXOBBIMH Ja0OpaTOpHUAMH, PETHUCTPALMA MX pe3yjbTATOB.
Hasnauenwe u CTpykTypa OTHeNa TEXHHYECKOrO KOHTponsd. OCHOBHblE 3amaud UM (QYHKUMHM LEHTPaabHOM
3aBofickol naGopatopun (L3JI). Ilnanuposanme pabotsl LI3J1 u ordyerHocts. KomrposnbHbie naGoparopun
00me3aBoACKHX CcTyk0, Ux HasHadeHue. OOmme ycnoBus Tpyna. PaumoHansHas opraHusaums Tpyaa pabouero
marta jiabopanTta. MeponpuaTus Mo oxpaHe Tpyzna JiabopaHToB B jaboparopusx. IloBbimeHde KBanupuKauuu
paboTHHUKOB abopaTopHy.

Tpebosanus k nomewenuio nabopamopuu. [nanuposanue 1aGOPATOPHBIX MOMELIEHHH, MX OCBEIICHHE H
ororuiehye. @axkTophl, BAMAIONIME HAa YCIOBHUA Tpyna B jaboparopusax. I[lomerieHus Jyifi CleHHaNbHBIX
naboparopuit. TpeboBaHUA K MOMELICHHSM J1ab0paTOpHH It paboThl ¢ BEUIECTBAMH NOBBIIIEHHON BPEIHOCTH.

Canumapno-mexnuyeckoe obopyoosanue nabopamopuii. BomocHabxenwe abopaTtopun: KaHaIM3alus;
BOJIONPOBOHAS CETh; BHYTPEHHUH BOJONPOBOJ; MarucTpanbHble TpyOsl. CToAKM U TPyOBI, HOABOASIIME BOAY K
npubopam; BOJ03abOpPHBI KpaH; BBIBOX CTOYHBIX BOJ; PAKOBHUHBI M CIMBHLIE BOPOHKH; NPABHJIA IIOJIB30BAHUS
umu. Bonueii 3atsop. LlenTpanuzoBanHoe obecneueHue 1abopaTopuHd qUCTHLTHPOBAHHOM BOIOMH, ee MMoIy4YeHHe B
naboparopuy. TuIbl JUCTWIIALHOHHBIX aNlaparoB, WX [POU3BOAMTEILHOCTh. YCTaHOBKA IS IONy4EHHS
OunucTuata ObecnieueHre n1abopaToOpUM OYHINEHHOM BOJOM, ee monyuyenue B nabopatopun. IlputouHas u
BBITSDKHAS BEHTWISUMHM. Buael BenTwisuuu. OcyliecTBIeHHE MECTHOH BEHTHNIALMH TPH TMOMOIIH OTCOCOB,
71a60paToOpHBIX BBITSUKHBIX IIKadOB. ACIHPALMOHHBIX CHCTEM M 30HTOB. KOHCTPYKLMS BBITSUKHBIX YCTPOHCTB.
Kommynukauuy, noaBoauMeIe K BBITXKHEIM IKaham. ObmeobMmeHHast BeHTHIsiuus. [ToHsTHe KpaTHOCTH o6MeHa
BO3JyXa

I'azo- u anexmpocuabcenue rabopamopuu. I'a3oBas ceTb B naboparopuu. 3anopHbId BEHTHIL HA Ta30BOK
maructpanu. Ioxsonka rasa k pabounm cronam. ['asoBble ropenxu. ITpoBepka repMeTHHHOCTH ra3onpoBOIA.
Cnioco6p1 o6HapyeHus U Mepbl IMKBUALIMK yTeUKH raza [IpuMeHerune B 1aGopaTopusX CHKMKEHHOTO FOPIOYEro
razsa. OcpeTuTensHas M CHJIOBasg CeTh. PaclpefesuTenbHble WMTKUA. IIOHATHE C JOMYCTHMOW Harpyske.
IIpenoxpanurenu. DneKTpoHarpesarenbHble IPUOOpPHL, NpaBuia paboTel ¢ HUMH. [UINTKY, CYIIMIbHBIE HIKAQEL
MydenpHple medu. TepMmocTarbi. BriroueHHe SHEProeMKoro oGOpyaoBaHHsS. PyGHIbHHKM. 3azeMileHHe



anekTporpubopos LlrercensHbIe PO3ETKH, HX YCTaHOBKA.

Jlabopamopnas mebenn. JlaGopaTopHbie CTONBI Pa3NUYHOrO HAa3HAYCHMS, UX YCTPOHCTBO M 0OpaboTka.
[TokperTns maboparopHsix crosioB. CTyies 1 TabypeTsl Ui 1abopaTopui.

Jlabopamopnasa  nocyda, Mmemaniuveckoe 000py0ogaHue U 1aAOOPAMOPHBIE  UHCIPYMEHMAPUIL
JlaGoparopHas nocyna u3 creia, dapdopa, IaTHHB U IUIACTMAcchl, TpeOoBaHUs K HeH. OU3NKO-XUMUYECKHEe
XapaKTEepUCTHKHU CTekia. baHku, OyThlIM, MepHas Iocyna, KOjiObl, CTaKaHsbl, MPOOUPKH U CTEKIIIHHBIE NIPUOOPBEI.
[paruna ouucTku J1abopaToOpHOM moOCyasl W XpaHeHHs ee B Jabopartopuu. Meramnndeckoe oOOpyAOBaHHE
naboparopuy. Ha3HaueHue ITATHBOB K MOJBEMHBIX CTOIMKOB. YCTPOHCTBA UM NEepeMElIMBaHuUs >KHAKOCTEH U
npaBwia paboThl ¢ HUMH. YCTPOUCTBO, Ha3HAUEGHHE M NpUMeHeHHe (QUIbTP-MPeccOoB M HEHTPUdYT, MpaBHiIa MX
YCTaHOBKHM B Jiaboparopuu. MHCTpYMEHTHI M IPUCTIOCO0IeHUS, IPUMEHAeMbIe B 1a60paTopuu.

Obopyodosarnue Ons ombopa npob. azosbie nuneTku. ObopynoBanue ia ordopa >xuakocteil. Ulyns! amns
orbopa ceimyuux MarTepuasioB. O6opymoBauue s orbopa npob yromsHOHW mbutd. OOGopynoBaHue s
usaMenp4eHus mpobsl Tunbl npuMenseMbix B gaboparopusax apobmnok. Crynxu. O6opynoBaHue i yCpeIHEHUS
nomyyeHHOH npoOel. CMecuTeNH, JeIUTeIH, PACCeBOYHbIE MAIIMHbL, JaOOpPaTOPHBIE MOPLMOHEPH., MEXaHHYIECKUE
uctupatend. [IpaBuia XxpaHeHUs aHATUTHYECKO# pobs! B 1abopaTopHy.

Becosoe obopyoosanue u secosas xomuama. TUNBL BECOB, MPUMEHAEMBIX B JjlabopaTopHOH NpakTHKe,
npaBunia oOpallieHus 1 ycTaHOBKHM ax. HasHaueHue u o60pyaoBaHKe BECOBOH KOMHATBL.

Crnaockoe xossiicmeo. HasHauenue, ycrpoiicTBo M 00OpyIOBaHME XHMHYECKUX CKIIAQJIOB M XPAHHIIHIIL.
Opranuzanus CKIaACKUX MoMelleHnil npu naboparopusax. PeakTuBbl oOIeynoTpeOUTeNbHEIE U CIIELMAbHBIE,
JeNeHHe MX N0 YMCTOTe (KBalmu(UKalHs peakTHBOB). YIAaKOBKa M pachacOBKa peakTHBROB. Tapa I/ XpaHEHHsS
CBIMYYHX BEILECTB, KUIAKOCTEH U ra3os. [IpaBuna xpaHeHUs AparoLieHHBIX U 0CO000 YHMCTBIX BEIIECTB. XpaHEHHE
OTHEONACHBIX U AJOBUTHIX BEHICCTER. 3allfTa PEaKTHBOB OT BJIard ¥ JMOKCHIA YITIEpoJa U3 BO3LyXa, IpOBepKa HX
COXPaHHOCTH IPU JOJIrOM XPaHEHWH M METOIbI OYMCTKM. PereHepanius AparoleHHbIX METALUIOB U3 0TPpaboTaHHBIX
pactBopoB u coned. Ckiajsl Ijisi XpaHEeHHs KUCIOT, UX ycTpoiicTso. Ilpucnocobnenus 1jis epeBO3KH, ePEeHOCKH
U pasiuBKH KHMCIOT. ABapuiiHpiii aym Criafckue TMOMEMIeHHA A7 XPaHEeHUs JIErKOBOCILIAMEHSIOIMXCS U
rOPIOYHX KHAKOCTeH. Mepbl MoXKapHOM 3amiuThl. XpaHUIHIIA AN Ta3oBbIX OaUTOHOB, 0DOpyHOBaHHE IS MX
TPaHCIIOPTUPOBKH.

Obopydosanue Ons CO30aHUSL GHICOKO20 Oagnenus U Gaxyyma 6 aabopamopusx. O6nacTs NpUMEHEHHA
MOBBIUICHHOI'O [aBieHus B JaboparopHoi npaktuke. [IpuGoprsl AN MpoBedeHHS peakiMd rox HaBIeHHEM
(aBTOKJTaBBI CPEIHETO U BBHICOKOrO HaBJIeHMS), MX ycTpoicTBo. CriocoObl cO31aHus BBICOKOTO JaBleHHUs (CHKaThIM
razoM u3 Oamnona, kommpeccopoM). [loacoenunenue aBTokiIaBoB. IlpoBepka repmermuHocTH. llpumenenue
BaKyyMa B nabopaTopHOM npakrThke. BakyyM-IMHUS M BaKyyMHbIE TPyOOIIPOBOEL, NMPOBEepka X IrepMETHYHOCTH.
KoHTponbHO-U3MepHTeNbHbIe TpUbopsl Ha BaKyyM-THHUIX. BakyymHas naboparopHas TexHuka. BopocTpyiiHeie
HACOCHI, IPUHLIMII UX paboTHl ¥ YCTPOMCTBO, HacaiKa A X KpellJIeHHs K BOJOIIPOBOJHOMY KpaHy.

Tema 2. Ocrosrsie cgedenus no XUMUYECKoU MexHoN02ul

Xumuyeckas TEXHOMOTHS, UCTOPUS ee BOSHUKHOBEHHUS M Pa3BUTHA, CBA3b C JPYIMMH Haykamu. PaszButue
XMMHYECKOH MpOMBILUIEHHOCTH B Poccuu, ee 3HaudeHHe JUIS HapomHoro xossicrea. IlepcriexTHBEI pazBHUTHA
OTpaciy.

Cuipwe, 600a u sHepzemura xumuueckol npomviuiiennocmy. TIoHATHE O CBIpbE, MPOMEKYTOUHOM NPOAYKTE
M OTXOJaxX TMPOU3BOACTBA; KOMIUIEKCHOM €ro Hucronb3oBaHWU. ChIppe, €ro BHABL KIacCH(HKALA,
XapaKTepUCTHKA, 3arackl M NOAroTOBKa K rmepepaboTke. M3pickanue Oonee gemeBbiX BHIOB Chipbs. IIpuHIMIILI K
Metonpl oborameHus chipbsi. KoMIUleKCHOe HCHONB30BaHHE CHIpbi. PereHepalus U HCMOIB30BaHHWE OTXOMAOB.
3aMeHa NHIIEBOrO CHIPhS HEMHUUICBHIM. Boja B XMMHYECKOH IpOMbIIUIeHHOCTH. [lonroroska Bomel Iuist
NPOM3BOJCTBEHHBIX TPOLIECCOB, METOJbl €€ OYMCTKU. VCcTOuHMKM M XapakTep 3arpA3HEHHMsS CTOYHBIX
IIPOMBIIUIEHHBIX BOA. HeoOX0auMocTh COKpaliieHust HCTIONb30BaHMs BOABI B IIPoMBbIiIieHHOCTH. O6opoTHas BoJa,
ee OXJ@KAEeHHe. 3aMKHyThble CHCTEMbl. BHOBl ¥ HCTOYHHKH OHEPrHH, NpPHMEHEHHE B XHUMMYECKOH
NPOMBILICHHOCTH. PallHOHAIBHOE HCIIONBb30BaHHE SHEPruy. KOMIUIEKCHOE 3HEProXHMMHUYECKOe MCIIO/Ib30BaHHe
sHeprud. KoOMINEKCHOE  3HEProXWMHYECKOe  HCIOJNIB30BaHME  TOIIMBA.  lcnonp3oBaHHe — MECTHBIX
DHEPrOXUMHUYECKHX PECYPCOB. Y THIM3aLMA TeIlla OTXOJAIIHX [a30B.

OcHogHble 3AKOHOMEPHOCIU XUMUuueckol mexnono2uy. VIcronp3oBaHue 3aKOHAa COXPAaHEHHS MacChl U
SHEPruM IS COCTaBJICHHs MaTepHalbHOrO U SHepretuyeckoro OanaHco. IToHATHE O TEXHMKO-3KOHOMMYECKUX
nokasarensx u Qakropax, CHOCOOCTBYIOMMX HX yaydileHo. CKOPOCTH XHMMHYECKHX PEeaKLHUi B TEXHOJOTHH.
BiusdH#ie KaTaJu3aTOPOB HA CKOPOCTH peaklu. CriocoObl YBENHYEHMsS CKOPOCTH XMMHUYECKHX IIPOLIECCOB B
texHosiorun. [lpumenenue npunumna Jle-Illatenpe B xumMudyeckoil TexHomoruu. Knaccuduxaius XMUMHUECKHX
peakiuil B TEXHOJIOTHU. 3aKOHOMEPHOCTH YIIPaBJICHHsI TUIIOBBIMH XMMHUYECKIUMHU peakiuamMu. [TorsaTue o Xumuko-
TEXHOJIOTHYECKOM TIpoLecce H TEXHOIOTHIeCKoM pexcuMme. ONTHMAaNIbHBIH TEXHOIOTHYECKHN PesKIM.
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Tuner mexnonozuveckux npoyeccoé u cxem. Knaccuhukalusa TEXHOIOTHYECKHX NPOLIECCOB TIO (azoBOMy
COCTOSIHHIO B3aMMOAEHCTBYIOMIKMX Macc. ['oMOreHHbIe U reTeporeHHsle MPOLECChl, UX XapaKTePUCTHKA, CIIOCOObI
MX MHTeHCH(HKauKK. BricokoTeMnepaTypHble Npolecchl. BRICOKHE TeMIepaTyphl Kak CPeICTBO HHTEHCU(DUKAMM
XHMHKO-TEXHOJIOTHYECKHX ITPOLECCOB, HX BIMAHME Ha ()a30BO€ COCTOSIHUE peareHTa. Y CIIOBHS, OrpaHUYMBAIOLIE
TeMIIepaTypbl ~ XHUMHUKO-TEXHOJIOTMYECKHX IpoueccoB. (OCHOBHas ammaparypa, B KOTOPOH MpOTEKalOT
BBICOKOTEMIICpATypHble Mmporecchl. KaranmuTHueckue r1ipouecchl. 3HaueHHE KaTaju3a B  XHUMHYECKON
NPOMBIIIIEHHOCTH, €r0 CYIHOCTE ¥ BU/Ibl. OCHOBHBIE THITBI KATAJIMTHYECKHX MpoLeccoB. KOHTaKTHBIE anmaparsl.
Ipoueccel, npoTeKarolMe NPy BBICOKHUX AaBieHuAX. [IpuMeHeHHe TaBIEHUS B XMMHUYECKOM MPOMBIILIEHHOCTH.
ArnrnaparypHoe o(pOpMIIECHHE TPOLECCOB, MPOTEKAIOUIMX MIPH MOBBILIEHHBIX NaBJICHUAX. THIIbI TEXHOJOTHYECKUX
npoueccoB u cxeM. Ilpoiiecchl ¢ pasnHYHBIMM XapaKTEPUCTHKAMH IPUMEHEHHS peardpyrolyx Macc.
[lpencraeienne 0 nepUOAMHYECKHX U HENMPEPBIBHBIX IIPOLECCAX, TEXHOJOIMYECKUX CXEMax MpPOM3BOACTBA C
OTKPBITOH LENbIO U UMKIMIECKHX. THNM3aLMA XUMUKO-TEXHOIOTHIECKUX TIPOLIECCOB. AHATIM3 NPOLIECcca U BIGOP
TeXHOJIOTMYECKUX cXeM. IlepeBon MpoU3BOACTBEHHBIX IPOLIECCOB Ha 3aMKHYThle 6e30TX0/HbIe cucTeMBbl. HoBble
METOAbl OCYIIECTBJICHHUS M HHTEHCH(HKAIMHM XHUMHKO-TEXHOJOTHYECKHX IMpoleccoB. KOHTPONb M YIpaBIeHHE
MPOBE/ICHMEM XUMHKO-TEXHOJI0rHYeckoro mpouecca IIpubopsl v obopyrnoBaHHe. ABTOMATHYECKHI KOHTPOIIb.
CxeMbl aBTOMaTU4ECKOTO KOHTPOJIS.

IIpouseodumenvrnocme mexnonozuueckozo 060pyoosanus. TeopeTudeckas NPOU3BOJUTENLHOCTE, (aKTOPHI,
onpenesstomue ee. IloHsarue o koadduIHeHTe MOME3HOro NeHCTBUS U (akTopax, BIUMIOWIMX HA €r0 BEJIMYHHY.
[Monatue o hakTHUECKOH MPOUSBOAUTENBHOCTH TEXHOJIOMHYECKOro 060pyNOBaHMs. BlHSIHHE TEXHOJIOIHYECKOro
COCTOAHMS, 0O0PYOBaHHA, KAUECTBA ChIPbsI, AKTHBHOCTH KATAJIN3aTOPOB, HHTEHCUBHOCTH HAIPEBa, MPaBMILHOCTH
M CKOPOCTH BBINOJIHEHHs pabouux onepanuit Mo OOCHY)KMBaHHIO OOOpYIOBaHHA, YPOBHS KBaNTM(UKALMH
pabouero, OpraHu3alHM TpyAa Ha IPOW3BOAMTENBHOCT OOOpYHOBaHMA. MEPONPHATHS MO TOBBILICHHIO
MPOU3BOMTENBHOCTH TEXHOJIOTHIECKOro 000pYAOBaHuUS.

Texnonozus xonxpemno2o npouseoocmed. PUNKO-XMMHUECKHE CBOUCTBA CHIPbS M FOTOBOM NPOLYKIIMH, HX
npumenenne. CrnocoOel Mpou3BOACTBA MPOXYKUHH. DU3HKO-XHMHYECKHE OCHOBBI MPOW3BOACTBA HPOAYKLMH H
arnmapaTypHoe oopMIIeHHe OCHOBHOTO Tpollecca [IprHuunuanbpHas TexHonornyeckas cxema OCHOBHBIE CTAIHH
[IPOU3BOJICTBA, NpUMeHseMoe obopyaoBaHue. MeTonbl U coco0bl KOHTPOJIS M YNPABIECHHS TEXHOIOIMYECKHM
PEXKUMOM: TOAJEePKAHUA HOPMAIBHOIO TEXHOJNOTHYECKOro pexuMa YTHIM3aLUis OTXOIOB MPOM3BOJCTBA.
KoHTposs cTouHBIX BOA U BO3AYyImIHON cpenbl. besonacnocts Tpyna ConepikaHue 3TOr0 pasjieNa KOPPEKTHPYeETCA
UCXOMA U3 KOHKPETHBIX 0COOEHHOCTEH IIPOH3BOACTEA

IIpouzsodcmeennas cmpykmypa npeonpuamuii. I[IoHATHE 0 IPOU3BOACTBEHHON CTPYKTYpE MPEATIPUATHS, €€
obmas cxeMa, Ha3HaAYeHHE U B3aUMOCBA3b COCTABHBIX YacTeH.

Ilepcnexmuger coseputencmeosanus mexnono2uu npouzgodcmea. OCHOBHbIE 3aa4M YIIYYIIEHHsS KadecTBa
NPOAYKIMH, MOBBILICHHS TPOU3BOAUTENLHOCTH TPY/Ja, CHUXKEHHA CeOECTOMMOCTH MPOAYKIHH; MEPONPUATHA TI0
UX BBINOJIHEHHIO. OCHOBHEIE HANpaBIeHHs COBEPIICHCTBOBAHMS TEXHMKH M TEXHOJOTHH MPOM3BOACTBA, IIYTH HMX
JanpHeimeR HHTeHCHUKALUH.

1.3.2. Ilpomsiuiniennan 6e30nacocms u OXpana mpyoa.

BesornacrocTh Tpyaa, e 3a1auK B YCJIOBHAX HPOU3BOJCTBA 3aKOHOJATENBCTBO M OPraHsbl MO OXPaHe TPyAa B
Poccrn. MeponpuaTusa ¥ HHCTPYKIMH 10 6e301aCHOCTH TPY/Aa Ha TeppUTOpHHM npeanpustis. [IpaBusa nosefeHus
Ha TEPPUTOPHH H B IeXaX MPEANPHATHS.

Mepsi Ge3onacHocTH npu paboTe naGopaHTa XMMUYECKOr0 aHaIk3a

Iopanox perkcTpanyn 1 paccaeNOBaHHs HECUACTHBIX CITy9aeB, CBI3aHHBIX C POH3BOACTBOM.

JleHcTBHE 3MIEKTPUUECKOr0O TOKA Ha OPraHU3M YesIoBeKa, GaKTopbl, BIUAIOLIHME HA XApAKTED U CTENeHb
MOPAKEHMS SIIEKTPHIECKHM TOKOM. 3aliiTa OT MPUKOCHOBEHHMS K TOKOBEAYIIMM YacTAM U OT JeHCTBUS
SIICKTPOMArHUTHEIX MOJIeH. MIHIMBHTyaIbHbIE 3aLIUTHBIE CPEICTBA M HHCTPYMEHT, NIPABHJIA NOJIb30BAHUS VM.
ITepras noMoIIb NPH MOPAKEHUM INEKTPHUESCKHAM TOKOM.

loxapnas 6e3onacHocTs. OCHOBHBIE IPHYHHBI BOBHUKHOBEHHS [TOKApOB B LIEXaX U Ha TePPUTOPHH
npeanpustys. [IpoTusonoxkapHele MeponpuaThi. HeomycTUMOCTE IPHMEHEHHS OTKPBITOTO OTHsl, [I0XKAPHEIE
HOCTBI, NIOXKapHas OXpaHa, MPOTHBOIIOKAPHbIE TIPUCIIOCOOIEHHS, TPUOOPHI M CHIHANM3AIMA. XUMHYECKUE
OTHETYUIMTENbHbIE CPENCTBA U NIPaBKia X NpuMeHenus. [IpaBuia noBefeHUs B OTHEOTIACHBIX MECTaX U IPH
noxapax. Texnuka 6e30nacHOCTH NMpH padoTe ¢ OTPaBIAOIMMHU BenlecTBamu. [Ipusnaku orpasienus. [leppas
[IOMOIUb NIPY OTPABJACHUAX U XHUMHUYECKHX OJKOTax.
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2. PAKTHYECKOE OBYYEHHUE

TEMATUYECKUH IUIAH
Ne i/m Tema l‘-lnc.uo YacoB.
2.1. IIpousBoacreennoe obyuenne
2.1.1. | BeogHoe 3aHATHE. 4
2.1.2. | MucTpyKTax 1o 6e30MacHOCTH TPYAa, JIEKTPO- U M0XKapHOH 6€30MacHOCTH. 4
2.1.3. | Okckypeus Ha pednpusaTHe. 8
2.1.4. | Texnuka nabopaTopHbix paboT. 128
2.1.5. | OGyuenue oCHOBaM TEXHHYECKOT0 aHaIM3a. 100
2.1.6. | CneurexHomorus 128
2.1.7. | OGyieHue 0CHOBaM METPOJIOTHH. 4
Hroro: 376
2.2. IIpou3BoaCcTBEHHAN IPAKTHKA
2.2.1. | MHCTpYKTaX IO OXpaHe Tpy/Aa U NoXkapHoi 6€30MacHOCTH. 8
2929 CamocTosTebHOE BEITOTHEHHE paboT TabopaHTa XMMHYECKOTO aHanu3a 2-ro 9
paspsiaa.
Hroro: 104
BCEI'O 480
HNPOI'PAMMA

2.1. IIpouszBoacTBeHHOE 00y41eHHeE.

2.1. llpon3soncreennoe obyuenune

Tema 2.1.1. Beoonoe 3aramue.

ba3oBoe mnpeAnpusTHe; BBITyCKaeMas MPOXYKLMS; HporpeccuBHble (OpPMbI XO34HCTBOBAHMS, TPYHOBbIE
Tpaguuuy npennpustas. CojaepxaHue TpyAa, dTambl NpodecCHOHANBHOTO POCTa M TPYJAOBOIO CTaHOBJICHHMS
pabouyero. 3nayeHue cOONIOJEHHsS TPYHAOBOM M TEXHOJOTMUYECKOHN JUCLHIUIMHBI B obecredyeHHy KadecTsa pabor.
Opranu3zanusa KOHTPOs KayecTBa paboT, BRINONHIEMBIX ydamuMucs. OopMbl MaTePUaTbHOTO IIOOLIPEHHU.

O3HaKOMJIEHHE YUalIUXCs ¢ YIeOHBIMHM Jab0paTopUsIMH, PeXUMOM paboTsl, GOpMaMK OpraHU3aLHH TPYAa U

[paBUIaMd BHYTPEHHErO pAaclmopsiika, MOPSIKOM MOJNyYeHMs M CJadd HMHCTPYMEHTa M IpHCIOCOGIeHMH;
PAcCTaHOBKA HX MO paboynM MecTaM.

Tema 2.1.2. Hucmpykmasic no 6e30nacHocmu mpyoa, 31eKmpo- i ROMHCAPHOU bezonacnocmu.

Hucrpykraxk no 6esonacHoctd Tpyna O3HakOMIIEHHE ¢ OCHOBHBIMH BHIaMM M NPUYMHAMH TPaBMaTH3Ma
IpenynpexxaeHne TpaBMaTU3Ma; MOJB30BAHHE 3AIMMTHBIMH OYKAMM; OrPaXK[JEHHE OINACHBIX MECT, NPHUEMEI
6€30IacHOro BHINOIHEeHH paboT. Pazbop HHCTPpYKLKit T0 6€30MacHOCTH TPYa, OXKapHOH 6e30MacHoCTH.

[IpaBuna moONb30BaHUA HArpeBaTeNibHBIMM INpuHOOpamMH. Mepsl MpeJOCTOPOXKHOCTH IPH  MOJIB30BAHHU
arpecCUBHBIMH U OTHEONACHBIMH JKHIKOCTAMH U Ia3aMH, a Taike aaaMu. Ilepsas IoMOIb NPH OTPaBIICHHMIX.

3amuTHOE 3a3eMieHue obopynoBanus. [lepBas MOMOILB IPH IIOPHKEHHH IEKTPHYECKUM TOKOM.

[MoxapHast Oe3zomacHOCTh. [IpaBuna moBeneHMs IpU MOABICHUHM I0XKapa, MOPJOK BBI30BA IOXKAPHOH
KOMaHJpl, NpaBiia IOJb30BaHUS IEPBUYHBIMKA CpPEICTBAMM MOXKAPOTYIIEHUS. Mephl MO NpeaynpexaeH IO
noxapos. [IpaBuia mosibp30BaHys OTHETYIIUTEIIMH.

Tema 2.1.3. DrcKypcua nHa npeonpuamue

Ob1as XapakTepUCTUKa MPEANPHITHS, er0 CTPYKTYpa (OCHOBHBIE U BCIIOMOTATENIbHBIE LIEXH, HHXKEHEPHBIE
ciy>x0pl 1 Ip.). CucTeMa KOHTpONS KayecTBa HpOAyKUMH. IIpOM3BOACTBEHHBIN IUIaH, IJIaH SKOHOMHYECKOTO H
COLMAJTEHOTO Pa3BUTHU, TIEPCIIEKTHBBI PEKOHCTPYKLIMY NPEeNIIPHATHS B CBS3H C HAyYHO-TEXHUYECKMM IIPOTPECCOM.

TosBnenne HOBBIX MpodecCHii, CHCTEMBI HOArOTOBKYM M IIOBBIIIEHHS KBaNUQUKALUKM pabodmX. 3HadeHHe
3KOHOMHHYECKOro 06pa3zopanus pabounx. O3HakoMiieHHe ¢ paboTOH LIEXOB NMPEANPUATHA H paboYrM MECTOM.

Tema 2.1.4. Texnuxa 1abopamopmuvix padont

HHcTpykTak mo 6e3omacHOCTH TpyAa M TNpaBUNaMHM  BHYTpeHHero pacnopsaka. Ilpaxrtuueckoe
03HaKOMITEHHE C YCTPOMCTBOM M OcHAilleHHeM pabouero Mecta JabopaHTa XMMHMYECKOrO aHaiu3a, [OJBOAKAMH
rasa, 3JeKTPUYECTBa, BOIBI, CXKATOrO BO3JyXa W BakyyMma. YXoX 3a pabo4uM CTONOM, MOATOTOBKA €ro Ui
[pOBeIeHUs aHATM30B. XUMHUecKas rmocyia v pabora ¢ Heil. MbiThe U CyHIKa XHMHYECKOH MOCYIBI 0OIIEro
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Ha3Ha4YeHUS, U3rOTOBJICHHE STUKETOK U HaANHUCeH U1 Hee.

Ot16op peakTUBOB M NPHIOTOBICHHWE PACTBOPOB JUIA MBIThS NOCYABl XHMHHYECKHMH criocobaMu. MeiThbe
XUMHYECKOH mocyabl obuiero Ha3sHadeHHs (QHU3UYECKMMM, XUMMYECKMMH M KOMOWHHPOBAHHBIMHM CIIOCOOAaMH.
Bri6op pacTsopurens, cnocod ero ouncTky. [IpoBepka nocy/pl Ha YUCTOTY.

Ocpoenne mnpuemoB paborel ¢ HarpeBaTenbHbIMM npubopamu. Cylika XHMHYECKOH MOCYIBI IpH
HarpeBaHHH. Pe3ka creiisiHHBIX TPYOOK U anodek, oluiaBjieHse ux KoHUoB. CrubaHue U OTTArdBaHue TpyOoK.

TonGop, ceepneHue u obpabotka npobok. Hsrorosnenue npompiBanku. OCBOEHHE PUEMOB HArPEBAHHUA,
CYUIKH ¥ IPOKATIMBAHUSI.

IIpoBepxa ucnpaBHOCTH TepMoMeTpa OmpenieNicHUe TeMIepaTyphl KUIICHHS ¥ TUTABJICHHUS BEILIECTB.

VcraHoBKa TEXHMUECKMX BECOB, OINpeJeNieHHe HyJNeBOH TOYKM, B3BEIUMBAHHE TBEPABIX TeJ. 3alHCh
pe3yJIbTATOB. YXOA 3a BecaMH. B3aTHe HaBeCOK CHIMYYMX M KHIKUX BelecTB. PaboTa ¢ aHAIMTHYECKHMH BECaMH.
HzmenpyeHne HeGONBIIOTO KOJIMYECTBA COJICH.

OcBoeHHe IPUEMOB CMEIICHHS TBEPABIX BEIIECTB U KUIKOCTEH.

IIpurortosnedue omnpeneneHHoro obbema (Macchl) pacTBOpa C 3aJaHHOW KOHLIEHTpalued (MOJSpPHOH,
MOJIAPHOH KOHHLEHTpaLuell 3KBMBaJICHTOB BEILECTBA [HOpMaNbHOH], MacCOBOH AOJIEH pacTBOPEHHOTO BELIECTBA
[mporieHTHOI]) M3 BewecTBa (0@3BOTHOTO WIIH KPUCTAJUIOTHIpATa), U3 pacTBopa Ooliee BEICOKOH KOHLICHTPALHH.

OrnpenesieHre apeoMeTpOM IUIOTHOCTHM BOJHBIX PACTBOPOB KHCJIOT, CONEil M Iienoyeil; HaXOXKICHHE HX
KOHLIEHTpaLUH 110 IUIOTHOCTH.

[Mpuroronexue omnpeaeneHHOro o0beMa pacTBopa 33aHHONM KOHIEHTPALUM M3 PacTBOpa C APYIMM BHAOM
KOHUEGHTpaluy (MONSPHOH, MOJIAPHOH KOHIEHTpallveld 3KBUBAJICHTOB BELIECTBA [HOPMAJIBHOH], MaccoBO# monei
PAacTBOPEHHOI0 BEILUECTBA [MPOIEHTHOH], MONSAPHOH (MOAAPHOH, MOJAPHOH KOHIIEHTpalded SKBHBAIEHTOB
BELIECTBa [HOpManbHOM! |, MaccoBoO#t HoJeit paCTBOPEHHOIO BEILECTBA [IPOLIEHTHOMH]).

Ounctka BemecTB. Bribop ¢unbTpyroliero Marepuana, W3roToBleHHe GHIBTpa, cOOpPKAa YCTAHOBKH [nd
¢duneTpoBanus. CUABTPOBAHKE O] BAKYYMOM C HCIIONB30BaHWEM BOPOHKH Broxuepa u ¢unprpa [llora. Oumicrka
BEIIECTB OT MeXaHW4Yeckux Mpumeced. OcBOeHME IpPHEMOB INPOMBIBAHHA OCAJKOB NpH (WIFTPOBAHUH U
HeHTpudyrupoanuy. O4YHCTKA KHUAKUX BellecTB mucTwuianueil. COopka mpubopa s meperoHkd. OumcTKa
BELIECTB XMMUYECKUMH croco0aMu, BO3TOHKOH M KPHCTAIH3aUEH. DKCTPAKIHs BEIIECTB.

Pabota ¢ xumuueckrumu peaktuBamu. Kpamudukanus peaxrusos (1,4, XY, YJIA, OCY). [Ipasuna paboTsi ¢
XMMHUYECKAMH peaxkTHBaMH. [lpaBuna XpaHeHHs XMMHHYECKHX peakTHBOB. l[IpaBuia NpPUrOTOBNEHUS BOJHBIX
pacTBopos. IIpHroTosnenue 3agaHHOro obreMa pacTBOpa HEOOXOAMMOM KOHIEHTpaLHMH W3 YUCTOrO BELIECTBA,
6e3BOIHOrO M KpHCTaJUIOruapara. [IpuroToBneHre CTaHAAPTHRIX PAacTBOPOB K3 (MKCAHATOB (CTAaHHAPT-THTPOB).
[IpuroToBneHue pacTBOPOB HHAMKATOPOB, pab0YHX PACTBOPOB KHCIIOTHI H IIEJIOUH, UX CTaHAapTH3ALMS.

IMonyuenue razos. PaspaboTka, MbIThe M cOopka ammaparta Kumma, MCIBITaHHE €r0 Ha FePMETHYHOCTD H
3apsaaka. IlomydeHne Bomopona, ucnbITaHHE ero Ha 9UCTOTY. OUHMCTKa BOZOPOJAA NMPH HMOMOIIM IPOMBIBOYHBIX
CKJISHOK, (MOJSIPHOM, MOJIIpHOM KOHLIEHTpauHed SKBUBAJIECHTOB BEUIECTBA |[HOPMAIBHOH]|, MaccoBoil mouei
PacTBOPEHHOrO BEIECTBa [[IPOIIEHTHOMH ).

Iomyyenue, ouncrka, cyuka 4 cobupanue kuciaopona. Pazbopka, MpiThe U cOOpKa ra3zoMeTpa, 3aloJIHEHHE
ero razoM. Ot6op u noaroToexa npod s ananusa. OT6op npencrasurenbHol npodet. OT60p NepBUUHON cpeaHel
npoObl, ee U3MeNbUeHHe NepeMelIMBaHue ¥ kBoTHpoBanue. OTOOp M MOAroTOBKA J1abOpaTOpPHBIX Mpod, a TakKe
npo6 mertamos. OT6op npob pacTBOpOB M3 3MEKTpoXUMHUUYEecKHX BaHH. OTOOp npob macen U HEPTEIPOLYKTOB.
Konceppanus orobpanHoi mnpeacTaBUTenbHOM npoObl. [lepeBeneHHe BemiecTBa B pPacTBOP pPacTBOPCHHEM B
KHCNIOTax H ciuaeienueM. Onpenenenue pH cpeust. Ilpurorosnenre peakTHBOB C UCIONB30BAHUEM CIIPABOYHUKA
no aHanuTHHeckol xuMun. ObyueHue KaneabHOMY aHaTH3Y Ha (aphopoBoii IIacTHHKE.

OpnageHue OCHOBHBIMH TpHEMaMH BeCOBOro aHanusa. [loaroropka pabodero Mecra, NOCYOBI M
nabopaTopHoro obopynosanus k pabore. Josenenue 6iokca ¢papdopoBOro THIIIA U THIVIA C QUILTPYIOLIMM JHOM
Ao mnocrosHHoit wmacchl. [Ipuemsr orGopa HaBeckum i asamusza OrmpeneneHde COACP)KAHUS BJard B
aHAIM3MpYeMbIX MaTepuanax. Begenue 3amuceit U pacueToB pH BECOBOM aHAJIHM3E.

OsBnageHue OCHOBHBIMH HpHeMamu TuTpumerpuieckoro (obvemnoro anammza). [logroroeka paGouero
mecTta 1 obopynosaHus K pabore. OcBoeHHe NPHEMOB 0TOOpa KHUAKOCTEH IUIIETKOMH, 3a0IHEHHS MEPHOH KOJIObI,
OropeTkH, 0TOOpa BCIIOMOraTeNbHbIX PEaKTHBOB MEpHBIM LunuHapoM. Ilpaemna tutpoBanus. OtcdeT obbema
XKHUIKOCTH N0 O10peTKe, TOYHOCTh oTcueTa. [IpoBepka 06beMOB MEPHBIX KOO, MUMETOK, OIOPEeTOK, Kallk pacTBopa
u3 6ropetku. Kanubposanue XMMHYECKOH NOCYABI.

Tema 2.1.5. OGyuenue 0cHo6AM MEXHUYECKO20 AHATU3A.

Hucrpykrack no Ge3onmacHOCTH TpyJda W IpaBWiiaM BHYTPEHHeEro pacropsanka. OnpeneneHue comepiaHUs
Boabl. OmpeneneHue TeMIepaTypel; KaIUlenajeHWs, IUIaBleHUs TOPIOYMX MATepHasoB, BCHBIMIKM B MpHOOpax
OTKPBITOTO M 3aKkphlToro Tuma. OnpelneneHue KUHEMAaTW4eCKOH BA3KOCTH HE(TENPOAYKTOB, pPa3MUYHBIX
JKUJAKOCTEH, MonuMepHbIX Martepuaiios. [lonroToBka BHCKO3uMeTpa K padoTe, KaIMOPOBKA M ONpEHESiCHHE ero
noctosnHoi. I[lpakTHueckoe 03HaKOMIIEHHE C YCTPOHCTBOM BHCKO3HMETPOB. AHATU3 JIAKOKPACOYHBIX IPOAYKTOB.
Omnpenenenue IUNIOTHOCTH M BA3KOCTH JIAKOKPACOUHBIX MPORYKTOB. OnpejesieHHe LBETa 1O HOAOMETPUYECKOH
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wikane. Kpamudukanus NpUMEHsSeMbIX pPeakTHBOB JUld aHanmu3a. [IpoBefieHHEe XMMHYECKOIO aHajlu3a
YIIIEPOJUCTHIX W HU3KOJIETHPOBaHHEIX cTaTeil Ha ofiee colepkaHUe yriiepoJa, Cephl, MapraHla Xpoma, BaHaaus
W ApYyrux sjeMeHToB. OmpenesieHHe COCTaBa M CBOHCTB JKApOCTOMKMX NPOBOAHMKOBBIX M MArHHUTHO-TBEPABIX
cinaBoB. Ilpurorosnenue ruacTHH. AHamu3 npod® NOPHPOAHBIX, MPOMBIUJEHHBIX W TOIMOUYHBIX TIa30B HA
razoananusaropax. [IpoBe/ieHre aHaIU30B ChIPhs, HOMYIPOILYKTOB U KOHEYHBIX IPOAYKTOB, BEIpaOaThIBAEMBIX Ha
JaHHOM MPeANPHUATHH, MO NeHCTBYIOIMM METOAMKaM M cTaHAapTaM. BeneHue 3anuceil B 1a60paTOpHOM XKypHae.
ITpusenenue pabouero Mecra B MOPSAOK.

Tema 2.1.6. Cneumexnonozus

[Inay ¥ mporpamMma HacTOSINSH TEMBl COCTaBISETCS HCXOAA M3 CrelM(UKH KOHKPETHOH OoTpaciu
[P IPHUATHS.

Tema 2.1.7. OcHoest memponozuu

Horpetnoct. Knaccudukamus norpemHoctedl. AOCOMIOTHas M OTHOCHTENbHAs MOTpemHoCThb. IlpaBuia
3arycy MOIyHEHHbIX Pe3yIbTATOB aHAIH3a.

2.2. IIpon3BOACTBeHHASN NPAKTHAKA

Tema 2.2.1. Hucmpykmasic no oxpane mpyoa u nOMCapHoi 0e30nacHocmu.

Cucrema ynpapJIeHUs OXpaHOH Tpy/ia oprasu3alvy CIy>k0bl 6€30IacHOCTH TPY/Ja Ha IPEANPUATHH.
HHCTpyKTax 1o OXpaHe TPyAa U HoKapHOoH 6e301nacHOCTH Ha NpeaAnpuaTHU. [IpuMeHeHne CpelcTB TEXHUKH
6€30MaCHOCTH ¥ MHAMBUIYaJIbHOH 3aIIMTHI.

Tema 2.2.2. CamocmoamenbHoe 8bInONHENUE PAOOM 1A60PAHMA XUMUHECKO20 ananu3a 2-20 pazpaoa

BeimonHeHue Bcex BHMAOB paboT MO TNPOBEJSHUIO aHAIM30B, BXOJALUMX B oOs3aHHOCTH nabopaHTa
XMMHYECKOTO aHalli3a 2-r0 paspsia B COOTBETCTBHHM C TPeOOBaHMAMM pabouyel HHCTPYKUMH M NpaBHIaMH
TexHUKH OesomacHocTH. Onpenenenne pH cpensl, TeMriepaTyp KUIEHHS M IUIaBICHHUS, IPOLUEHTHOIO COEPXKaHU
BIaTH B aHAIM3HUPYyEeMBIX MaTepuaiax. JIpoBeneHMe aHalIW30B, KOHKPETHBIX JUIi [JAHHOH OTpaciu
npomblinuteHHOCTH. COOpKa J1abopaTOpHBIX MPUOOPOB, MPOBEpKa HUX HAa TEePMETHYHOCTH. 3aluCh PE3ybTaToB
aHay30B. OCBOCGHHE YCTaHOBJEGHHBIX HOPM BpPEMEHM M HOPM pacXoja JHEPrHH, ChIpbs, MaTepHaloB IpU
COBMIOIeHNHM TEXHUYECKUX YCIIOBHIA Ha BbIMOMHsAeMble paboTel. PanmoHanbHas opraHu3auus Tpyda Ha pabodeMm
MecTe ¥ OBNaJeHHe NepPelOBbIMH MeToHaMH TpyAa. TeXHW4ecKas OSKCIUTyaTalMs M yXoA 3a mpuOopami,
000opynoBaHKeM, 1abOPaTOPHON MOCY N0 U MHCTPYMEHTOM.
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KBAIMOUKAIIMOHHASA XAPAKTEPUCTHKA

Ilpogheccua: « IABOPAHT XHMHYIECKOI' O AHAJTH3A»
Keanugpurayua: 3-i paspao

Xapaxmepucmuxa pabom. TIpoBeleHWe aHATH30B CpelHEH CIOXKHOCTH IO TPUHATOH MeTonuke Oe3

NpefBapUTEeNbHOIO pasfeneHus KoMmroHeHToB. OrpeneneHHe IPOLEHTHOIO COAEPXKAHWH BellecTBa B
aHATTM3MPYEMBIX MaTepuanax pasiudHbIMK MeTogamu. OrpeneneHue BSI3KOCTH, PACTBOPUMOCTH, YAEJIBHOTO Beca
MaTepHaJIOB U BEILECTB NMKHOMETPOM, YIIPYIOCTH NapoB ro Pelimy, MHIYKUHOHHOTO MEpHOARA, KUCJIOTHOCTEH U
KOKCYEMOCTH aHANM3UPYeMBIX TPOLYKTOB, TEMIEPATYPhl BCOBILIKM B 3aKPBITOM TUIVIC M 3acThIBaHUI HedTH U
He(TenpoAyKTOB. YCTaHOBJAEHHE H TPOBepKa HECHOXKHBIX THUTpoB. [IpoBeneHue pazHOOOpa3sHBIX aHAIM30OB
XMMHYECKOT'O COCTaBa Pa3jiduHbIX Npo0 pyAbI, XPOMHCTEIX, HUKEJEBBIX, XPOMOHUKENEBLIX CTallel, 4yryHOB H
aJTIOMUHMEBBIX CIUIaBOB, MPOJYKTOB METaJUTyprM4eCcKHUX MpOLEeccoB, (IIFOCOB, TOIUIMBA M MMHEPANbHBIX Macel.
Ompenenenue colepkaHus Cepbl U XJIOPHIOB B HehTH U HedTenpoxykrax. [IpoBefieHHE CIOXKHBIX aHAIM30B U
ornpeneneHye (PUIMKO-XMMHYECKHX CBOWCTB JIAKOKPACOYHBIX MNPOAYKTOB M LEMEHTa Ha CHEeLUabHOM
obopynoBanud. Ilonbop pacTBOpuTeNell AN JIaKOKPACOYHBIX MAaTepHalioB. B3BeliMBaHHME aHATIHM3HUPYEMBIX
MaTepHasoB Ha aHalnMTH4YeckWX Becax. Hanamka maboparopHoro obopynosanus. COopka mabopaTOpHBIX
YCTaHOBOK IT0 MMCIOIHMCS CXeMaM IoJ PYKOBOACTBOM jabopanTa Gonee Beicokod kpanubukauuu. Habmonenue

3a paboToii 1abopaTOpHOH YCTAaHOBKH U 3aITUCh €€ MOKa3aHuiH.

Honoicen_3name: ocHOBBI oOUIEH W aHAIWTHYECKOH XHMHMH; CIIOCOOBI YCTaHOBKH M IPOBEPKH THTPOB;
CBOICTBA NPUMEHSEMbIX PEaKTHBOB M INpPEABsBIseMble K HUM TpeOOBaHMSA; METONUKY MPOBEJECHHS aHAIH30B
CpellHell CIIOKHOCTH M CBOMCTBA NPHUMEHSEMbIX PEAreHTOB; I'OCY[ApCTBEHHbIE CTaHAAPTHI HA BBHINOTHAEMbIC
aHaJTM3bl U TOBapHBIE MPOMYKTHI IO OOCIYKMBAEMOMY YYacTKy; IpaBia MOJh30BaHU aHATUTHIECKAMU BECaMH,
IEKTPOJIM3HOM YCTaHOBKOH, (OTOKAJIOPHUMETPOM, pedpakTOMETpOM U APYIMMM aHANOTHYHBIMM Ipubdopamuy;
TpeOoBaHMsl, NpeabABIsIEMble K Ka4ecTBY Ipo0 M MPOBOJMMBIX aHAM30B; IPOLECCH PaCTBOPEHHS, (MHIILTPaLUH,

9KCTPaKLMU U KPUCTAJUTH3ALIMK; TIPaBHiia HalaJKH J1abopaTopHOro 060opyaoBaHuUs.
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VUEBHBIA ILJIAH
OJIs HOBBIINICHU S KBaJIl/I(bI/IKaIIHI/I paﬁotmx

Haumenosanue npodeccun: JlaGopant XaMauecKoro aHaamusza
Kpamubuxanys: 3 - it paspsix

Kog npodeccun: 13321

Cpok oOyd4enus: 2,5 Mmecsga

Hepenu
I:IN/“;)I Kypcsl, npeamersl 1 l 2 | 3 I 4 | 5 | 6-7 I 8-9 | 10 f:s:;g
Koanuecrso yacos B HeAea1o
1. | Teopernueckoe o6yueHue 168
1.1. | OxoHOMEIYECKHH KypC 8
1.1.1. | OCHOBBI PBIHOYHOM IKOHOMHKH 8 8
1.2. | O6imxeTexHHYECKHIT H OTPAC/IeBOH Kype 88
1.2.1. | AHanuTHyecKas XUMHUs 24 140 | 16 80
OCHOBBI HHOOPMATHKHU M BBIYHMCIIUTELHOM 2 3
1.2.2. | TexHUKH
1.3. | CuenuannHbiii Kype 72
1.3.1. | CieumabHas TeXHOIOTHS 24 | 32 56
[TpombinieHHas 6e30MacHOCTb U OXpaHa
1.3.2. | pyna. 818 16
2. IIpaxkTHyeckoe oOyUeHHe 216
2.1. | IlpomssozacTeennoe o6y4eHue 321 40 112
2.2. | Ilpor3BOICTBEHHAs HPAKTHKA 40 124 104
Kouncynsranuu 8 8
Ksanuduxanuonusii 3x3amen 8 8
Uroro: 40 1 40 140 {40 |40 | 40 | 40 [ 40| 400
IIPOI'PAMMA

1. TEOPETHYECKOE OBYYEHUE

1.1. IxoHOMHUYECKUH KypC.

1.1.1. OcHo8bt pyIHOYHOI IKOHOMUKHU

Cognepxxanue nporpamMm usioxkeHo B TeMe 1.1.1 «OcHOBBI pHIHOYHOH 3SkOHOMHUKM» Pasznmena 1.1.
OKOHOMHYECKOTO Kypca Uil NPOoQecCHOHATBHOH MOATOTOBKH PabOTHHMKOB KBATM(UIMPOBAHHOTO TpyHa IIO
npodeccuu JJabopaHT XMMHYECKOr0 aHaIK3a 2-ro pa3psja.

IIpn HeobOxomuMoCTH colep)KaHue MPOrpaMMbl MOXET KOPPEKTHPOBAThCA HCXOAS W3 YPOBHS 3HaHMI
y4alllxcs NO JaHHOH TeMe U OmbITa paboThl.



1.2. O6merexHu4eckuii ¥ oTpacieBoi Kypc.

1.2.1. Ananumuyeckan xumua.

TEMATHYECKHN ILJIAH
e TEMBI ancon.

1. |BBenenue. 2
2. |KadecTBeHHbIi aHANN3 HEOPraHHYECKUX COCIHHECHHMH 10
3. |Becoroii aHanm3. 8
4. |Turpumerpuueckuii (0ObeMHBIN) aHATH3 8
5. |OcHOBHBbIE CBEIEHHS O HU3UKO-XUMHYIECKOM aHATH3E 16
6. |OCHOBEL METPOJIOTHH 4
7. |TexHudeckuit aHaTIH3 16
8. |Cranpapruzanys U KOHTPOJIb Ka4eCTBa POy KIIHH 4
9. Oxpana okpyxawomel cpeasl W palHOHAIHHOE UCIOJIF30BaHHE IPUPOIHBIX 12

pecypcoB

Hroro: 80

IIPOTPAMMA

Tema 1. Bseoenue

3HadenHe mnpeaMmera "AHaIMTHYecKas XuMmus" A8 TOATOTOBKM J1abOpaHTOB XHMHYECKOro aHaM3a
IlepcriekTHBEl pa3sBUTHS aHaMMTHYECKOM XuUMHH. O3HaKOMJIEHHE C KBAJTH(QUKAUMOHHOM XapaKTEpPHCTHKON U
NporpaMMO¥ TOBBIUEHHA KBanuukaluy 1o npodeccuu "nabopaHT xumudeckoro aHamusa' Ha 3-# paspsa 1o
npeaMery "AHanuTHueckas XumMus".

Tema 2. KauecmeeHHblll GHAIU3 HEOP2AHUYECKUX COCOUHEHUT.

OKHCHIHTENBHO-BOCCTAHOBHTELHBIE peakuun B METOOax 06Hapy>KeHm{ HEOPraHu4eCKux COCIUHEHHUI.
Ionsarne 06 QJICKTPOAHOM IMOTCHIIHAJIC. OcHOBHBIE HEOPraHUYECKHUE M OpPraHvuvYCCKHEC OKHUCIUTEIH H
BOCCTAHOBUTEIH, UCIIONIB3YEMBIC B KAUYECTBCHHOM aHalIu3e. HanpaBneHne peaxunﬁ U CIOCOOBI €ero H3MEHEHUS.

KBa.HI/I(bI/IKaHHH KaTUOHOB ¥ aHHOHOB II0 AHAJIUTHYECKUM I'DYIIIIaM. CucreMaTiyeckui X044 aHanu3a CMECH
HOHOB. HpOGHBIC peaKuuu. Hcnonszopatue peaxunﬁ NpEeABAPUTEIIBHOIO OKUCIICHUS W BOCCTAHOBJICHUSA IPH
pasjaesieHHU HOHOB. AHaTu3 HEU3BECTHOTO BCIICCTBA

Tema 3. Becoeoii (zpasumempuyeckuil) ananus.

CyIIHOCTb BECOBOTO aHANIM3a, €r0 TEOPETHYECKHEe OCHOBBI, OCHOBHBIE OrepaluHd. TeXHHKa MpPOBEACHHS.
Hcrounnky ommbok.

Qaxrop nepecuera. Pacyer xonmudecTBa ocaguTens H MPOMBIBOYHOM KMAKOCTH. PacueTsl IPH BECOBOM
a”anuse. TOYHOCTH aHaNTM3a U crIoco0bl ee MoBbIIeHNs. [IpuMepsl BECOBBIX ONpeAeIeH .

Tema 4. Tumpumempuueckuil (06veMHbLI) AHANU3.

Knaccudukanuus MeTOROB THTPUMETPUYECKOTo aHanmu3a. 1peboBaHMS K peakudsM B THTPUMETPHYECKOM
a"anuze. llpuempl THTpOBaHMS: INpsIMOH, oOparHbii, KOCBEHHbIH. HHAWKATOpPBI, HHAMKATOPHBIC OIIMOKH.
OpHoLBeTHBIE, HABYXLBETHbIE M CMeIIaHHble HHAMKaropbl. [lokaszartenp TutpoBanus. ONTUMANBHBIE YCITOBHSA
TUTPOBaHMA. MeToJ KHUCIOTHO-OCHOBHOIO THUTPOBAHHUS, €r0 TEOPETHYECKHE OCHOBBL. TOYKA SKBHBAIEHTHOCTH.
[TonsTHe 0 MOCTPOEHHUH KPHBBIX TUTPOBaHMS. BiusHue pazindHbX (aKTOPOB HA KPHUBYIO THUTpOBaHUA. Buibop
nHanKaropa KncnoTHo-ocHOBHBIE PABHOBECHS B HEBOAHBIX U BOJIOOPTaHMUYECKHX cpelax. IIpuMeps! onpeaeneHui.
[TorennuomeTpudeckoe THTpoBaHue. Penokc-unaukaTopsl. [lepMaHraHaToMeTpus.

Tema 5. Ocnosnvle céedenus 0 PUIUKO-XUMUYECKOM AHANU3E.

XMMHKO-aHAJIUTHYECKHE XapaKTePUCTHKH SJIEMEHTOB, HCHOJB3YeMBIX B (H3MKO-XHMHYECKHX MEeTOlaX
anaymsa Knaccudukanus QU3HKO-XHMHYECKHX METOJIOB, KpaTKas XapaKTepUCTHKa U 00NacTH NpHUMEHEHHS.

OcHoBHBIE cBemeHHS O pedpaKTOMETPHM. 3aKOH OTpakeHMs M IpenomieHus ceeta. llpubopbl s
omnpejeneHyus MOKaszaTeNls IPeIOMIEHHs, NPHHLMII ero AEHCTBUS M YyCTpoHcTBO. [lpuMeps! KOIMYECTBEHHBIX
onpeaeneduid. OCHOBHbIE CBeEeHHA O (HOTOMETPUUECKUX MeTonax. TeopeTHueckue OCHOBBI (POTOMETPHYECKOrO
MeTojla 3aKOHBI IOTJIOIIEHMS 3JIEKTPOMArHUTHOTO H3JIyYeHMs, WX MATeMaTHYecKoe BbIpaKeHue. [IpUYHHBI
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OTKJIOHEHHMS OT OCHOBHOIO 3aKOHa cBeronoroienus. CrnocoObl MOHOXpOMAaTH3allMM IIOTOKa 3SHEPIHH.
doTtoMeTpUUYeCKHE BU3yalbHble METOABI: CTAHAAPTHHIX cepuil u (oTomMerpuueckoro TurposaHui. IloHsTHE O
tboroaddexte u poroanemente. PoTodnekTpuHecKas konopumerpus. [Ipumeps! KOITHMUECTBEHHBIX ONpeASICHUH.

OcHoBHEBIE CBefieHUs 00 3IEKTPOTPaBUMETPHU. DJNieKTponn3 U 3akoHbl ®apanes. Buemnuit 1 BHyTpeHHUH
SNIEKTPOJIN3, YCIOBUS VIS €ro NpPOBEHACHUHA. YCTAHOBKH VIS 3NIEKTPOrpaBUMeTpHH. [IpuMepbl KoiM4HeCTBEHHBIX
onpeneneHuit. Kparkue cBegeHus O [ApYrHX HMHCTPYMEHTAIBHBIX MeTOJaX, NpPHUMEHseMbIX Ha 0a30BoM
npeanpusatHy. Tpebosanus 6e30mMacHOCTH TpyAa.

Tema 6. OcHoswr memponozuu.

IlorpemHocTH cHUCTeMaTHHeCkue, CiydaiiHple, npoMmaxu. [lpaBuia 3amucH IOJY4YSHHBIX pPe3yJIbTaTOB
aHa/IM3a.

Tema 7. Texnuueckuil ananus

HasHaueHue U METOIBI TEXHHYECKOTO aHanu3a. MeTtozasl otOopa rnpob TBEPABIX K KUIKKX BELIECTB.

HopMel, 10 KOTOpBIM XapaKTepH3yercss KaudeCTBO ChIpbSl WIM IpoAykra. [loAroTroBka HCIBITYeMOTO
npoaykTa K aHanusy. Otbop cpenHedt nmpoGsl. MeTonnka aHany3a TOIUIMBAZ M CMa3OuHBIX BellecTB. AHalu3
TBEpAOro TOIUIMBA Ha coiepxaHue miard. OmpeneneHue CONSpKaHHsA 30JbI, OOLIeH cephl, BBIXOJAA JIETYYHX
BEIIECTB U TEIUIOTHI CropaHus ToIuTHBa OCHOBHBIC [I0KA3aTeNH, XapaKTepH3yIOUIMe COCTaB U CBONCTBA CMa309HAIX
macen. OnpeneneHHe HU3KOTEMIIePaTyPHBIX CBOHCTB M BA3KOCTHO-TEMIIEpATypHBIX XapakTepucTuk. OnpeneneHue
JUHAMHYECKOH, KUHEMATHYeCKOH M YCIOBHOH BS3KOCTH. THIBI BHCKO3UMETpoB. ONpelencHUE TeMIEpaTyp
BCIIBIIIKK M BOCIUIaMeHeHWs. AHaiuz HedTu M HedTenpomykroB. OCHOBHBIE MPOXYKTHl HedTenepepaboTKu.
[Tokazarenu, xapakTepusylomue coctaB HehTH M HedTenponykroB. OnperneneHue (paKUMOHHOIO COCTaBa,
IUIOTHOCTH, COJEpXKaHUs MUHEPaJBHEIX NpuMeceil. MeToauka onpeaeseHus TeMieparypsl [UIaBiIeHUs, KUIeHHUs,
3aCTBIBAHUS U BCOBIIIKY B 3aKpBHITOM Turie. OnpeneneHne cepbl ¥ XJIOpPHAOB B HeTENPOLYKTaxX.

OmnpezneneHre ynpyroctd mnapo 1o Pelimy. M30Opanseie Mertonsl ananmmza. TexHuueckuil aHamus
JIAKOKPACOYHBIX MaTepHAIOB ¥ LIeMEHTa. AHAJIM3 MUHEPAJIOB, Py U N04Bbl. MeToasl HOArOTOBKY MHUHEpAJIOB Ha
IPOLIEHTHOE COJeP>KaHHe OCHOBHOTO 3JIEMEHTA U IyCTOH MOpOJBL.

AHanu3 MET&/UIOB M CIUIABOB. XapaKTepPUCTHKa METAJIOB M OCHOBHBIX CIUIaBOB, OOLIME METOHBI
npoBeeHUs HX aHanu3a OnpeneseHne colepKaHusA yriepona, cepbl U gpocdopa B cruiaBax.

Tema 8. Cmanoapmuzayus 4 KOHMPOAb KA4eCmea NPooYKYuu

OcHOBHBIE CBEJCHUA O CTAaHAApPTH3aLKW¥ M KOHTPOJIE KadecTBa IIPONYKUMH HaHsl B mporpamme "OCHOBBHI
ofbweif 1 aHATUTHYECKOH XHMUHU'" 111 MOATOTOBKM HOBBIX paboumx Ha 2-#H paspsan (cM. tema 8). CrannmapTsl u
TEXHUYECKHE YCIOBH, JeficTByronue Ha 6a30BoM npeanpusTiy. [lonoxeHue o ToBapHBIX 3HaKaX NPeAlIpHATHI.

Opranuzauys aHIATHYECKOro KOHTpOJs mnpousBoictsa HasmaueHuwe W posie LEHTPapHOM M LHEXOBHIX
XUMHYECKHX JTabopaTopHil B aHATHTHYECKOM KOHTPOJIE IPOM3BOACTBA U pa3paboTke HOBOH peLenTyphI.

MeTofbl aHAIHTHYECKOrO KOHTPOJIL MPOM3BOACTBA: MAapKHUPOBOYHBIM CKOpBIi  (3KCIpecc-MeTon),
KOHTPOJIbHBIH W apOurpaxsbiil. KoHTponbHple TOUKM Npou3BojcTBa KOHTPONS CHIPBS, MOCTYHNArOMIEro Ha
NpeanpusiTHe.

Il'ocynapcreennsiii cranpapt Poccun (I'OCT P), ero HasmaueHue u copepxanue pasgenos. [OCT P Ha
XUMMYECKYI0 TIpOAYKUHMIO, ero xapakrepuctuka Cucrema cepThdukamud (cepTH(dHKaThl COOTBETCTBHA,
T'MIHeHHYecKuH, KauecTBa M 1p.). KOHTponmb TeXHOJOrMYEcKoro Ipolecca B LEeXOBBIX jdabopatopusx. Otaen
texuudeckoro kortpois (OTK), ero dynknuu. Jlaboparopus OTK. IlonHeiit ananus roToBoi NpoIyKIUH.

Tema 9. Oxpana oxpysicaroweti cpedst U payUOHAIbHOE UCNONbIOEAHUE NPUPOOHBIX PECYPCOE

Coneprxanue Tembl 1aHo B nporpamme "OCHOBBI 001Iel W aHATUTHYSCKOM XUMHU" [1d NOJTOTOBKH HOBBIX
pabounx Ha 2-if pazpsan (cMm. Temy 9). B cimydae neobxonumocty MoxeT OBITh IPOH3BEieHA KOPPEKTHPOBKA TEMBI B
COOTBETCTBUH C TpeOOBaHMAMHM KBATH(HKALMOHHON XapaKTepHUCTUKM JiabopaHTa XHMMYECKOro aHaiusa 3-ro
paspsna

1.2.1. Ocnogvt unghopmamuru u 1L UCTIUMETDHO MEXHUKH.

BeopmHoe 3amstue. Qaiinopas cucreMma MS DOS u ocHoBHble koMmaHzapl. OCHOBHbIE MHOHSATHA 00
onepaiiioHHo# cucreme MS DOS. Jluanor none3zoBatens MS DOS. Pabora ¢ ¢aiimamu. OcHOBHBIE KOMaH/IbL.

Pabora c¢ mnporpammoii Norton Commander. OcHOBHBIE MHOHATHS O mnporpamme ob6onouke Norton
Commander onepauuonHodi cucreme MS DOS. 3amyck mnporpammel. Beixon w3 mnporpammel.  Jluasor
nons3osatens ¢ MS DOS. Tlanenu. OyHkuuoHaNbHBE KIaBHIOM. 3amyck nporpamMm u xomasa DOS. Menwo
KoMaHz rosb3oBarteneii. CripaBounuk mo Norton Commander. Pabora ¢ nporpammamu WS Microsoft Office

OcHoBHble cepBrcHBIe nporpammbl Microsoft Office: Access, Excel, Word. Cosnanne u penakruposaHue
noxymeHToB. Beenenue B MuTepHet. I'mobaneHas nHGOpMaLIMOHHAS CETh.
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1.3. CoenmansHbiii Kypec.
1.3.1. Cneuuanvras mexHono2us.

[Inan u nporpaMMa HacTosleil Tembl H3sloxkeHbl B Teme 1.3.1. «Cnienuansias texHostiorus» Pazpena 1.3.
CneuyanbHOro Kypca A1 NpodecCHOHAIBHOM TMOArOTOBKM PabOTHUKOB KBANHM(UUMPOBAHHOTO TpyAa IO
npodeccun JlabopaHT XuMH4ecKoro aHanuza 2-ro paspsna. ComepxaHue rporpaMMbl KOPPEKTHPYETCS HCXOAS U3
YPOBHS 3HaHUH ydalMXxcs N0 JaHHOH TeMe M OIbiTa paboThl, a Tak K€ U3 CIelM(UKA KOHKPETHOH OTpaciid U
NPeANpPUATHSL.

1.3.2. Hpomsriunennaan 6e30nacHocms u OXpana mpyoa.

Coneprkanue nporpamm usnoxxeHo B reme 1.3.2. «IIpoMpiisienHas 6e30mnacHOCTh U OXpaHa Tpyna» Pasnena
1.3. CremuansHOro Kypca it npodecCHOHaNbHOM NOArOTOBKH pabOTHHUKOB KBaTM(MUMPOBAHHOTO TPYyIa IO
npodeccun JIabopaHT XMMHYECKOro aHam3a 2-ro paspsja. [Ipu HeoOXOMUMOCTH COJiepIKaHue MPOrpaMMbl MOXKET
KOPPEKTHPOBAThCA UCXO/IS U3 YPOBHA 3HAHUH yHaIlMXCA 110 JaHHOH TeMe U oIlbiTa paboThl.

2. IPAKTUYECKOE OBYYEHUE

TEMATHYECKWH ITJIAH
Ne n/n Tema Hucio
YacoB.
2.1. Ilpon3BoacTBEHHOE O0YyYeHHE
2.1.1. | BeogHoe 3ansTHE 2
212, Wnerpykraxk mo 6e30MacHOCTH TpyHa, [OXKapHOH 0e30MacHOCTH U 5
3IeKTpobe30macHOCTH
2.1.3. | OOyueHue Ka4eCTBEHHOMY AaHANH3y HEOPraHHYEeCKHUX COeIMHEHHI 20
2.1.4. | OGy4eHue BECOBOMY aHAIU3Y 16
2.1.5. | O6yuenHue TATPUMETPHIECKOMY aHAIU3Y 16
2.1.6. | IIpakTUKyM IO OPraHHYECKON XUMUH 24
2.1.7. | OGyuenre TEXHHUECKOMY aHATH3Y 32
Hroro: 112
2.2. Ipou3BoacTBEHHAN NPAKTHKA
2.2.1. | MHcrpyKraxk 1o oxpaHe TpyJa M DoXKapHOH 0e301acHOCTH. 8
2.2.2. | CamocTosTenbHOE BBIIONHEHME paboT abopaHTa XMMHIECKOTO aHal3a 3-Tro paspsaa. 96
Hroro: 104
BCET'O 216
INPOIPAMMA

2.1. llpousBoacTeennoe obyyenne.
2.1. IlpouzBoacTBeHHOE 00yueHHE

Tema 2.1.1. Beoonoe zanamue.

BazoBoe mnpemmpusTue; BbiIyckaeMmas MpPOLYKLHMS;, NporpeccuBHbie (GOpMBI XO3SHCTBOBAHHUSA, TPYLOBbIE
Tpaguuuu mpennpustua. ConxepxaHue Tpylda, 3Talbl MPOQECCHOHAIBHOIO POCTa H TPYAOBOIO CTaHOBIICHHA
pabouero. 3HaueHue COOMIONEHUS TPYIOBOH W TEXHOIOTHYECKOM MHCLMIUIMHEI B OOecTieueHHH KadecTBa paboT.
Oprasuzanus KOHTPOJIS KauecTBa paboT, BBIMONHAEMbIX yuamuMucs. GopMbl MaTepHaTbHOTO TOOLIPEHHS.

O3nakomJIeHHE yJaIuXcs ¢ Y4eOHBIMH 1abopaTopHAMH, PeXXUMOM paboTsl, hopMaMy OpraHu3aliuy TpyJaa
NpaBH/iaMH BHYTPEHHEro pacriopsiika, IOpSAKOM HOJIY4eHHs W cJayd MHCTpYMEHTa M IpucrnocobiieHui;
paccTaHOBKa UX 10 pab0vHUM MecTaM.

Tema 2.1.2. Hucmpykmaxc no 0Oe3onracHocmu  mpyoa, RoyicapHoil  fesonacHocmu o
INEKmMpobe3onacHocmu

Hucerpykrak mo GezomacHocTH Tpyna Ha paboumx mecrax. besomacHocTh npu pabore B XHMHYECKOH U
busuko-xumuyeckol jabopatopusax. IlpuduHBI W BHAB TPaBMAaTH3Ma H MEpHl IO €ro MpeRyNpexxIeHHUIO.
OrpaxxpeHue onacHeIX 30H. [lokapHas OesomacHocTh. [loxapHas curHanmzauus. [IpaBwia mnosp3oBaHus
OTHEONACHBIMU KHIKOCTIMHU. DNeKTpoOe30nacHoCTh. 3aluTHoe 3a3emiieHne obopynosanus. Ilpasuno paborst Ha
MEKTPOU3MEPHTENIBHBIX YCTAHOBKAX, MpUOOpax ¥ amnaparype.
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Tema 2.1.3. Ofyuenue KauecmeeHHOMY AHATUIY HEOP2AHUYECKUX COCOUHEH U

Opranmzauus padodero Mecra, WHCTPYKTax 10 Oe30macHOCTH TpyAa. lloaroroka paGouero mecra M
MOCYIBl Ul [POBENCHHUS KadecTBEHHOro aHamuza. OOHapyXeHHEe KaTHOHOB. AHAJIN3 KaTHOHOB MeEpBOM
aHalMTHYecKod rpynnbl. JleHcTBHE TIpynmoBOro peakTHBa Ha MOHBI HaTpus, kanus, amMoHus, Mmarhms (II).
BeinonHeHne CHCTEMAaTHYECKOrO aHalld3a CMEcH KATHOHOB IEpBOH IpyHIbl. AHanu3 KaTHOHOB BTODO
aHanMTU4Yeckoi rpymisl. JleficTBue rpymmoBoro peaktuea Ha uoHbl Gapus (II), crponums (II) u xamenusa (II).
Jpobusle peakunu. [IpoBeneHHe CHCTEMAaTHYECKOTO aHAT3a CMeCH KaTHOHOB BTOPOM IpyNmibl. AHAIH3 KATHOHOB
TpeThel aHanuTHieckoi rpymmnsl. Helicteue rpynmoBoro peaktusa Ha uoHst amomunus (1), nuaka (II) 1 xpoma
(IID). [Ipenynpexaenue kossounooOpazorauus. JpoOHbie peakuuu. BhionHEeHHe CHCTEMATHUYECKOTO aHallM3a
CMeCH KaTHOHOB TpeTheHd Ipymiibl. AHAN3 KaTHOHOB YETBEPTOH aHanmuTHYeckol rpymmsl. JelicTBre rpynmoBoro
peakTuBa Ha HoHBI cepebpa (I), mapranna (II), xxeneza (11, 1IT), Bucmyta (I11), kagmus (II) u meau (IT). JdpoGurie
peaxknuy. BpIIOJIHEHHE CHCTEMAaTHUECKOro aHajiu3a KaTHOHOB 4YeTBEpTOH TIpYNIbl C MPEABAPUTENEHBIM
ucieitasuem Ha npucyrcteue xemesa (II, II1). AHanu3 kaTHOHOB NATOH aHamuTHYecKo# rpynmbl. JlelicTBue
FpYINOBOro peakTysa Ha HOHbI osioBa (IY). BrimonHeHue aHanmM3a CMECH KaTHOHOB IATOH rpymnisl ApoOHBIMH
peaknusmu. O6HapyXeHHe aHHOHOB. Peaklins aHHOHOB MepBo# aHamuTHUeckoi rpynmnsl. OGHapyXeHHue XJIOpHua-,
6pomuz-, cyabPuA- U HOAUI-HOHOB. Peakius aHHOHOB BTOPOM aHamMTHYecKoi rpynmsl. OOHapy)xeHue cynabdar-,
cynbdur-, kapbonat-, pocar- U CHIMKAT- HOHOB. AHAIN3 CMECH aHMOHOB MEpBOil U BTOpo# rpyni. IIpoObr Ha
AHHOHBI JIETYYHX KHCJIOT. AHaJIM3 HEM3BECTHOTO BeuiecTsa [IpeapapurensHbie UCIBITaHus. BriGop pacTeopHTens.
O6GocHoBaHue xon1a aHaM3a. BeeHue 1abopaTopHOTo JXypHaNa MpH BRITIOJTHEHHH aHATHTHIECKUX paboT.

Tema 2.1.4. Obyuenue zpagumempuyeckomy (6eco6omy) ananusy.

Opranuzanus pabouero mecta. MucTpykTax rno 6e3onacHoctd Tpyna. Iloaroroeka pabodero Mecra, mocyasl
M MpeAMETOB J1abopaTOpHOro o0OPyNOBaHMSA K BECOBOMY aHAIM3y. Y CTAHOBKA aHAJMTHYECKHX BecoB. [IpoBepka
HYJIeBOH TOYKH, €¢ KOPpeKTHpOBaHMe. TexHHKa B3BCIUMBAHHMS HA aHAJMTHYECKHUX BecaX. Bemenue 3armceil rpu
B3BEILMBAHUM. Y X0 32 aHATUTHIECKUMH BECAaMH U Pa3HOBECAMH.

Orbop M pacTBOpeHHE HAaBECKHM TeXHONOTMueckoro xyopupa Oapus. Ilpuroronenue pazbaBneHHOro
pacTBopa CepHOM KHCIOTBI M3 KOHUEHTpHpoBaHHOro. OBnaneHue IpUEeMaMM IIOJYYEHHS  YHCTBIX
KPYIHOKPHCTAIIMYeCKHX ocankoB. OcaxneHue Oapus B Buie cyibdara IlpoBepka MOMHOTHI OCaKIEHMUS.
OuneTpoBaHHe OcaZika M IIPOMBIBAaHHE ero JeKaHTalued. BricymmBanue GHIBTpa C OCAAKOM B CYHIMJIBHOM
mkady. OsoneHve GuIbTpa B IUIEMEHH IOPENKH, IPOKATMBAHHE OCaJKa JO IIOCTOSHHON Maccel B My(ensHOH
neuu. [IposeneHue pacuetoB. OTOOp HABECKH CILTABOB HA OCHOBE JKelle3a B BUJIE CTPYKKH U MPOBOIOKH.

Bri6op kucnoT ans pacTBopeHus ciutaBoB. PacTBopeHue HaBecku. OcaXJeHHe JKele3a B BUIE THIPOKCHAA.
Br160p npoMbIBOYHOR KUIKOCTH. JleKaHTalus U QUIBTpOBaHUE OCaIKa, HOBEACHHE ero MO MOCTOSHHOH MacChl.
OnruMusanys TeMnepaTypHOro pexxuMa NpoxkaduBaHus. PacueT comepxaHus sxenesa B CILIaBe.

Tema 2.1.5. Obyuernue mumpumempuyecromy aHAIU3y

Opranuzanus paboyero Mecra. MHcTpykraxxk mo OesomacHoctd Tpyna OmnpeneneHue BEIIECTB METOIOM
KHMCJIOTHO-OCHOBHOrO THTpoBaHMs. I[IpurororneHue pabouux pacTBOpoB mienoud Oe3 xapOOHATOB, COJISHOHN
KMCJIOTHI, a Taloke CTaHHapTHOrO pacTBopa kapOoHaTa HATpWs, IABEICBOH WM AHTapHOH KHcioT. OnpeneneHue
KOHIEHTpanuy pabouynx pacTBOPOB TUTPOBAHMEM CTAHZAPTHHIM pacTBopaMu. Bribop unmukaropos. OnpeneseHue
KOJIYECTBA CEPHOHN KUCIOTHI B KOHTPOJBHOM pacTBope. Pacuer pesynsraroB ananusa OnpeneneHue cogepsKaHust
mieioyel M pacTBOPUMBIX KapOOHAaTOB IIpPH COBMECTHOM HpHCYTcTBHH. OmnpeneneHue KapOOHATOB U
TUAPOKapOOHATOB IPH COBMECTHOM NPHCYTCTBHH. PacdeT pesynbraToB aHammza OmpeneneHHe YCTpaHUMOH
(BpeMeHHOI) U MOCTOAHHOM >xecTKocTH BoAbl. IloTeHIoMeTpuueckoe TuTpoBanue. OnpeneneHye OKUCIIeMOCTH
BOJBbI.

Tema 2.1.6. Ilpakmurym no opzanuyeckoii Xumuu.

Opranusanus pabodero Mecra MHcTpykTax no OesomacHocty Tpyda. OuncTka OeH30MHOM M IaBeNeBOH
kucnoT, Hadranuua OrpenesieHde TeMIepaTypbl IUIABJE€HMS W KHUIEHUs opraHudeckux BemiectB. Cymika
OpraHHYecKHX BEIIECTB Pa3iIMYHBIMU MeToaaMH. BriGop ocyumrens. C6opka npubopoB A npoBeaeHus pabor,
CBSI3aHHBIX C OcCylleHHeM BemiecTB. IIpenesnnusie yriesonopossl. ITomydeHue MeraHa, U3y4YeHHE €ro CBOMCTB.
Cunres OpoMuCTOro miM HoaucToro sTwia. Pacyer HeoOXOZMMOIo KOJHYECTBA BELUEGCTB Ui pPeakuud MU
TEOPETHYECKOro BbIXOJAa MpPOAYKTa peakiuu. lIpoBeneHue cHHTe3a, BBIAEIEHHE, OYMCTKA M BBICYIIMBAHHE
roToBOro mpoaykTa. Pacuer BrIXOJA NIpPOAYyKTa B NPOLEHTAaX OT TeopeTuueckoro. HempenensHuie yriieBoROPOIbL.
ITonyuenue stuneHa u auetwieHa. M3yuenwe ux cpoiicte. Hedrs. COopka mpubopa mnsa ¢pakuuoHHpOBaHUS
Hedru. IlogroroBka HedTH JUIs pasrOHKHM, a TPHEMHMKOB - mnid cOopku ¢paxumit. I[Ipoeenenue
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dpakunHoHMpoBaHus, OTOOp  ¢pakumi. KonuuecTBeHHble pacueThl  (pPaKIMOHHOM  PasrOHKH  HedTw.
ApomaTuueckde yrieBogoponabl. IlpoBeneHue peakiuil XapakTepHbIx Ui OeHsona, ero OpoMHpOBaHUE.
Anpaeruap! U keToHbl. CpaBHEHHE XHMHUECKUX CBOMCTB aibaeruioB u keroHoB. Cnuptsl. [IpoBeseHue peakuui,
XapaKTepU3yIOIIMX XUMHYECKHe CBOHCTBA OJHO- W MHOIOATOMHBIX CIIMPTOB. B3ammopeiicTBue cnupToB C
rugpookcuaom menu (II). Pacreopenue ¢enona B Bopme, noijydeHde (eHONATa HATpUd, €ro pPasjIoKeHHe.
bpomupoBanue, cynbhupoBaHue 1 HUTpoBaHue QeHonor. Opranuyeckue KHcioThl. OripesienieHle pacCTBOPUMOCTH
B BOJie pPa3NMYHBIX KapOOHOBBIX KHCHOT. [IpoBeneHHe peakuuii, XapakTepu3YIOIIMX KHCJIOTHBIE CBOMCTBA
kapOoHOBBIX KMcHOT. [IpoBeneHue peakumii, XapakTepHU3YIOIIMX KHCIIOTHbIE CBOMCTBA KapOOHOBBIX KHCIOT, HX
pasnoxkeHue Nnpu HarpeBaHuu. OKHUCIEHHE 1AaBeIeBOH U ONEMHOBOM KUCIIOT IePMaHIaHATOM KaJIks.

Crnoxusie 3¢upsl. ['maponus ykcycHonzoammioBoro 3gupa. CpaBHeHHE PacTBOPMMOCTH PACTUTETbHBIX
Macell B Pa3IMYHBIX PAaCTBOPUTENSX. OKCTPAarMpoOBaHHE M OMYJIBIMPOBaHHE XUPoB. OKHCIEHHE PacTUTENbHBIX
Macesl nepMaHraHatoM kanus. OmbuieHue xupoB. AmuHbl. [IpoBepenue peaxiuii, XapaKTepU3yIOIUX CBOHCTBa
aMMHOB >XXMpHOTo psna I[IpoBenenne peakiuii [1e3aMUHAPOBAaHMA M a30COUeTaHuA. YTIeBoapl. Peakuus kpaxmaa ¢
Honom. IlposeneHye KHCIOTHOTO M ()EPMEHTATHBHOI'O MMIPOJIM3a KpaxMana PacTBOpeHHe KiIeTYaTKU B PeaKTUBE
seiinepa, ee B3aumMoaeHcTBHE CO LeN04bI0. [IpoBeeHe KUCIOTHOrO THIPONH3a KIISTYATKH.

Tema 2.1.7. Obyuenue mexuuyeckomy GHAIu3y.

Opranmsanus pabouero Mecra MHcTpyktak 1o Ge3omacHOCTH TpyAa. AHaimM3 TBepaoro tomwmsa. Ot6op
npo0Obl TBEPJOro TOIUIMBA, €¢ NOoAroToRka OmpesencHre CONEPXKaHUI B yINie: BIard — C IOMOMIBIO BIIaroMepa;
cepsl; OmpefereHHe BBIXOJA JIETYHYMX BELIECTB, 30JIbHOCTU U TEMIIEpATYpHBIX XapaKTepUCTHK 30JIbI M IIaKa
INoarotoska obopyznoeanus k pabore. Onpenenenue repMeTH4HOCTH Mpubopos. [IpoBeneHne aHaU30B, pacyera
pe3ynbTaToOB M IOrpelIHocTel. AHamu3 cMa3ouHbIXx Maceld. Otbop mnpo6. OnpeneneHue KHHEMAaTHUECKOH
BA3KOCTH, TEMIIEpaTyphl BCIBIIUKH U BOCIUIAMEHEHHS Mace]l, INIOTHOCTH M COZIepKaHUs BOJbI B HUX. OnpeneneHue
COAEpKaHUA LUIaMa, KUCIOTHBIX YHCEs, KHCIOTHOCTH ¥ KHCJIOTHOro 4mcia Maced. KoHTpons NMpoMBIILIEHHOMH
qucTOTE. AHanuz HedpTH H HedrenpoxykroB. OtOop npob HedTenpoAyKTOB, ONpelefeHHe HX IUIOTHOCTH
nukHoMeTpoM. OmnpejeneHue YCJIOBHOH BA3KOCTH HEQPTENPOAYKTOB, TEeMIIEpaTyphl IUIABICHUS, KHIICHHA,
3aCTBIBAHUS ¥ BCIBILIKY B 3aKPBITOM TUrIe. OnpenesieHHe cocTaBa cepbl B XJIOPUAOB B He(TH B HeYTENPOIYKTaX.

OmnpeneneHde ynpyrocTd mnapoB no Pefimy, a Takke HHIYKIMOHHOTO TMEpHONa M KOKCYeMOCTH
aHAIM3UPYEMBIX NpOAYKTOB. M30Opannsie Merons! asanusa. IlompGop pactBOpHTesns Ui JIAKOKPACOYHBIX
MartepuasioB. OmnpezeneHie GH3UKO-XHMHYECKHX CBOMCTB JTAKOKPACOYHBIX MPOXYKTOB. DH3MKO-XHMHUYECKHE
CBOMCTBa LIeMEHTa, HX OIpe/esIeHHe Ha CleHHaIbHOM obopynoBanuy. [ToAroToBKa K aHalIM3y MHHEpaJIbHBIX PY.
IlpoBenenue aHanu3a py ¥ MEHEPAJIOB Ha MPOLIEHTHOE COAEPMKAHUE OCHOBHOTO 3JIEMEHTA U ITyCTOH MOPOBL.

Onpenenenue pH cycrneH3un NouBBl, THAPOJUTUYECKOM KHMCIOTHOCTH, €MKOCTH MOIVIOUIEHHS U CTENCHH
HACBILIGHHOCTH TIOYBBI OCHOBAaHHSAMH. AHAIM3 METAUIOB U cIUiaBoB. [lpuroroBnenue mnpod MeTaoB.
Onpepnenenue conepxanus yriepona Cxxuranie HaBecOK CIiaBa B TpyO4aToil eun ¢ riaBHaMu. KonuuecteeHHOe
ompeaeneHue obpazosaBwerocs okcuma yriepoma (IY) MeTogoM KHCIOTHO-OCHOBHOTO THUTPOBaHHSA U
rpaBUMETPUYECKHMH MeTonaMu. OnpeneneHue cepbl U Gocdopa, NpoBeIcHHE aHATH3a H PACUETOB.

Cbopka u Hanmanka JyaboparopHoro obopynoBaHust B mpoiecce pabotel. Habmopmenuwe 3a pabotoit
71ab0opaTOPHOH YCTAHOBKH U 3allUCh €€ TTIOKa3aHHU.

2.2. IlponsBoacTBeHHAA PAKTHKA

Tema 2.2.1. Hucmpykmasic no oxpane mpyoa u nodcapHoi 6e30nacHocmi.

Cucrema ympaBieHUs OXpaHOW TpyAa OpraHu3aluM CiTykObl 0€30MMacHOCTH TpPyAa Ha HPEANpPUSITHH.
HHerpykrask mo oxpaHe TpyZa W TMOXapHOH Oe30MmacHOCTH Ha NpennpHiaTHH. [IpuMeHeHHe cpelcTB TeXHHUKH
6e30MacHOCTH W UHIUBHYaJIBHON 3aIIUTEL.

Tema 2.2.2. CamocmoamensHoe 6bINOTHEHUE PAGOm 1aDOPARMA XUMUYECK020 ananu3a 3-20 pazpaoa

BrinonHeHne Bcex BHAOB paloT MO MNPOBESASHUIO AaHAIH30B, BXOJAIIMX B 00s3aHHOCTU J1afopaHTa
XUMWYECKOTO aHaimM3a 3-ro paspsja B COOTBETCTBHM C TpeOopaHMsAMH paboueill HHCTPYKLMH ¥ MpaBWIaMu
TexHukU OezonacHocTH. Onpenenenue pH cpenpl, Temneparyp KUNeHHs W [UIABJICHHUS, HPOLUSHTHOTO CONlEPKAHUA
BJark B aHaJM3UpyeMbIX Martepuanax. IlpoBeneHwe aHamu30B, KOHKPETHBIX [UIS JaHHOH oOTpacnu
npoMbinieHHocTH. COopka nabopaTopHBIX MPUOOPOB, MPOBEpKA HMX HA TEPMETHYHOCTb. 3aIHCh PE3yNbTATOB
anHanu3oB. OCBOEHME YCTAaHOBJIEHHBIX HOPM BpPEMEHH M HOPM pacxola SHEpPruH, ChIPhbd, MaTepHUalOB IIpH
cOOMIOIEHHH TEXHUYECKHUX YCJIOBUE Ha BhINONHseMble paboThl. PaumoHanpHas opraHusauus TpyAa Ha pabouem
MecTe W OBJIaJeHUE TMepelOBBIMH METOAaMK Tpylda. TexHWdeckas SKCIUTyataiis ¥ YXOh 3a mnpubopamy,
obopynoBanueM, 1abopaTopHOH NMOCYA0H U HHCTPYMEHTOM.
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KBAINOUKAIIMOHHAS XAPAKTEPUCTHKA

Hpogpeccua: « IABOPAHT XHMHYECKOI' O AHA/TH3A»
Keanugurayua: 4-ii paspao

Xapaxkmepucmuxa _pabom. TlpoBeneHue CIOXHBIX aHAIH30B COCTaBOB ITyNBIIbl, PAaCTBOPOB, PEAKTHUBOB,
KOHLEHTPATOB, MOBEPXHOCTHBIX M OypoBBIX BoJ, He)TH U HeDTENPOAYKTOB, TOTOBOH MpPOXYKLUH,
BCIIOMOTATEeIbHBIX MaTepHaIoB, OTXOHOB, YIOOpeHUH, KHCIOT, conell Mo ycTaHOBIIeHHOH Metoauke. [IpoBenenue
pa3sHoOOpasHbIX  aHANHW30B  XUMHYECKOrO  COCTaBa  pasiMYHBIX  LBETHBIX  CIUIAaBOB,  (eppOCILIaBOB,
BBICOKOJIETHPOBaHHBIX cTaliel. OrnpeneneHie KONUIECTBEHHOTO COAEPKAHUA OCHOBHAIX JIETHPYIOLIUX 3]IEMEHTOB
B CIUIaBaX Ha OCHOBE THTaHa, HHUKeJNs, Bojbdpama, kobanbra, MonubaeHa W HUOOMSA IO YCTaHOBJICHHBIM
MeTOJHKaM. YCTaHOBJIEHHE U IpOBEpKa CJIOXKHBIX THUTpoB. OmnpeneneHde HUTPO3HOCTH H KPEMOCTH KHUCIOT.
BrInoHeHNe aHaiM3a CHTOBBIM U 3JIEKTPOBECOBBIM METOJOM IO CTENeHM KOHLEHTPalMHM PacTBOPOB. AHaim3
CHJIBHOJICHCTBYIOLIMX 0B, B3pPbIBYaThIX BelecTB. [1onHbIH aHanu3 ra3os Ha anmnaparax BTH, razodpakiuoHHbIX
anmaparax W xpomarorpadax. CocTaBieHHe CIIOXKHBIX PeaKTHBOB W IIpOBEpKa MX rogHocTH. [Ipomenenue B
11abopaTOPHBIX YCIOBUSX CHHTE3a IO 3aJaHHOH Meronuke. ONpeeeHHE CTEIIEHH KOHBEPCHM aMMMaKa MM
OKHCIIEHHOCTH HUTPO3HBIX rasoB. OmnpenenieHue TEIUIOTBOPHOHM crocobHOCTH ToruuBa. OdopMieHne U pacdeT
pe3ynsTaToB aHanusa. COopka 1abopaTOpHBIX YCTaHOBOK MO MMeromumces cxemawm. [Iposenenue HcnpITaHUM
MOKPBITHIA U3eNIHil Ha CIIeHHaNbHEIX IPHOopax - Be3epoMeTpe, Kamepe TPOIIHIECKoro KuMara, npubope Merepa
u 1p. [IpoeeneHue apOUTPaKHBIX AaHATTM30B NIPOCTHIX U CpeiHeH CI0KHOCTH.

Homocen 3namo: 061111/16 OCHOBBI aHAJTUTUYECKOH U CbHSH‘{CCKOﬁ XHMMHH, HAa3HAa4YCHUC U CBOMCTRa

NpHMEHsSeMBIX PEeaKTHBOB; MpaBHiIa cOOpkH J1abOpaTOPHBIX YCTAHOBOK; CIIOCOOBI ONpe/ene s Macchl U 00beMa
XMMHKATOB; CITOCOOBI IPUTOTOBJIEHHS CIIOKHBIX THTPOBAHHBIX PACTBOPOB; NpaBWia B3BELUMBAaHMsA OCAJKOB Ha
AQHATUTHYECKUX Becax M MPOBEICHHE HEOOXOOMMBIX PAacHeTOB MO pe3ysbTaTaM aHANM3a; NpaBHja MOJNL30BAHUS
KOHTPOJbHO-M3MEPUTENBHBIMA  TIpubOpaMM W BeCaMM pa3fiMYHBIX THIIOB; TEXHMYECKHE YCJIOBHS M
rOCYJapCTBEHHBIC CTaHAAPTHl Ha IMPOBOJHMMBIC AQHAIM3BI, NPAaBUJIA BEJEHHA TEXHMYECKOH MDOKYMEHTalUH Ha

BBITTOJIHCHHEIC pa60Tm.
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YYEBHBIN IVIAH
AJIsl HOBBIIEHUs KBAJHPHKAIMA Padodnx

Hanmenoanue npodeccuu: JIabopanT XuMHYECKOT0 aHAIH3A
Keranmudukanus: 4 - i paspsx

Kon npodeccunn: 13321

Cpok obyuenus: 2,5 mecsina

Henenn B
Ne n/m Kypcrl, npeamMerbl 1121314 151(6-78-9/10 cero
" ’ LOJHL‘ICC’IFBO '-tla(!OL B Hel)leﬂl(l) Hacoe
1. Teopernyeckoe ofyueHue 168
1.1. PxonoMuyeckuii Kypc 8
1.1.1. (OCHOBBI pPBIHOYHOH SKOHOMHKH 8 8
1.2. |0O6merexnuYecKuii H OTpacieBoil Kypc 88
AHAIMTHYECKas XMMUS C OCHOBaMH QU3UIECKOH 2414016 20
1.2.1. xumuu
OcHOBBI HHOOPMATHKHY Y BEIYHCIIUTEILHON 3 3
1.2.2. rexHuKH
1.3. (ChoenumanbHbiil Kypc 72
1.3.1. CheunansHas TEXHOJIOTHS 24132 56
1.3.2. [[IpompiineHHas 6e30macHOCTs U OXpaHa Tpya. 8138 16
2. [[Ipaxruyeckoe obyuenue 216
2.1. [[IpousBoacTBeHHOE 00yYeHHE 32| 40 112
2.2. [[IpomsBoncTBeHHas MPaKTHKA 40 (24| 104
KoHcynsTaunu 8 8
KpanudpukannonHbIi 3K3aMeH 8 8
Hroro: 40 | 40 | 40 |40 |40 | 40 | 40 | 40 | 400

ITPOI'PAMMA
1. TEOPETUYECKOE OBYYEHUE

1.1. DxoHoMHuYIECKHIT KypC.

1.1.1. OcHo6bl pBIHOUHOH IKOHOMUKU

Copmepxanue mnporpamMMm wusnoxeHo B Teme 1.1.1 «OcHOBbI pbIHOYHOH 3KkOHOMHKH» Pasgena 1.1.
OKOHOMHMYECKOrO Kypca i NpodecCHOHAIBHOH HOArOTOBKM pPabOTHHKOB KBaNM(HUMPOBAHHOrO Tpyda IO
npodeccuy JIabopaHT XUMHYECKOTO aHanu3a 2-ro paspsia.

ITpy HeoOXOMUMOCTH COXEpKAHHE MPOTPAMMBI MOXKET KOPPEKTHPOBATHCA HCXOAS U3 YPOBHS 3HAHWM
y4Yauuxcs o JaHHOH TeMe U OIbITa paboThI.
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1.2. O6merexau4uecknii u oTpacieBol Kype.

1.2.1. Ananumuyeckan Xumusa ¢ OCHOBAMU (DU3UYECKOT XUuMuU,

TEMATHYECKUN IVIAH
- o o

1. |BeeneHue 2
2. |Turpumerpnueckuii (00beMHELH) aHAIN3 12
3. |ABajM3 OpraHMYecKUX BEILECTB 12
4. |DuU3MKO-XUMHYECKHE ¥ (H3UUeCKHe METOABI aHaIu3a 16
5. |TexHuueckuit ananus 24
6. |MeTponoruueckue pacueTsl 2
7. (CranpapTu3anus ¥ KOHTPOIb KadecTBa MPOAYKIHUH 6
g OxpaHa OKpyXalomel cpeasl ¥ palMOHAIBHOE UCHOJIB30BAHHE NPUPOIHBIX 6

pecypcoB

Hroro: 80

ITPOI'PAMMA

Tema 1. Beedenue

3HaueHne aHATUTHYECKOH U (DH3NYECKOH XHUMHUH B Pa3BUTHH COBPEMEHHBIX METOJOB aHAIIU3a.

Ponp (usnveckux ¥ (HUIUKO-XHMHYECKHX METOHOB aHajM3a M aBTOMATH3allMH KOHTpaM NPOH3BOJCTBA
KeanudukanuonHsie TpeGOBaHus, PeIbABIIEMbIe K 3HAHHAM 1a00paHTa XHMHUYECKOTO aHaIN3a

OsnakoMiieHHe ¢ KBATU(DHUKALHOHHON XapaKTepHCTHUKOM M MporpaMMaMH IOBBIIIEHHS KBaTH(DUKALHUK IO
npodeccun "nabopaHT xuMmHueckoro aHanmsa"' Ha 4-H paspian B paMkax pasjena "AHanMTHYecKas XUMHA C
OCHOBaMH (PH3HUECKOM XUMHUH".

Tema 2. Tumpumempuyecxuii (06vemHbvLIL) aHanuz

[ToHsTHE HOHHOM CHITBI PACTBOPA M aKTMBHOCTH. PacdeT 3HaueHuii pH pacTBOpOB ¢ y4E€TOM STHX HOHATHH.

XUMHYECKUE OCHOBBI OKHUCITUTEIHHO-BOCCTAHOBUTEIFHOIO H KOMILIEKCOHOMETPHIECKOTO TUTPOBAHU.

Crocobsl  oOHapykeHMs KOHeYHOH Toukd TuTpoBaHud. Hupukaropsl. TeopHs HMHIMKaTOPOB.
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE HHAMKATOPHL. MHAMKAaTOpE! B METOJAX OCHKACHMA. MeETalIOXPOMHBIE
UH/IMKATOpPhl B KOMIUIEKCOHOMeTpuu. [TocTpoeHHe KpHMBBIX THTPOBaHMSA, (GAaKTOPHI, BIMAIONIME HAa HMX CKa4oK.
Pacyer KOHLEHTpallMd MO KPHUBBIM THUTpOBaHusi. BeiOop uHamkaropa Owmmbku TuTpoBanusa. IlepeuuHpie H
BTOPUYHBIE CTaHAApThl. TpeGOBaHUS K MEpBUYHBIM CTaHAApTaM, THTpaHThl. CrocoOBl MOBBILEHHS TOYHOCTH
THTPUMETPHUECKHX MeTo[oB aHanu3a. Obume cBeneHus 0 6e3010peTHOM TUTPOBaHHK. ABTOMATHYECKHE METO/BI
THTPOBAHHKS B aBTOMaTHYECKOM KOHTPOJIe XMMHUECKUX NPOU3BOACTB. TpeboraHus 6€30MacHOCTH Tpyaa

Tema 3. Ananuz opeanuyeckux gewecms

Meronpl aHaiu3a OPraHWYeCKUX BEINECTB: JIEMEHTHBIN, (YHKIMOHATBHBIH H CTPYKTYpHBIH. CriocoOs
UIeHTU(HUKAINK OPTraHUYEeCKUX BEIECTB C IETBIO0 OTHECEHMs MX K ONpEeNeNeHHOMY KIaccy IO XapaKTepHBIM
peakuusM U (H3UYECKUM MapamerpaMm. MeTo/bl KOJIMYECTBEHHOTO OIpENENeHHs OPraHM4YeCKMX COCIMHEHHH.
[Tpumepsl OOHApPYKEHHUA ¥ ONPENENieHHUs YrIeBOAOPONOB, CIIUPTOB, ANBAETHAOB, KETOHOB, KapOOHOBBIX KHCIIOT,
AMUHOB, JKMPOB W yrieBomoB. IlpuGopbt M o6OpyZOBaHHE B aHAIM3€ OPraHMYeCKHX BEIIECTB. TpebGoBaHus
0e30MacHOCTH Tpyna

Tema 4. Qusuxo-xumuueckue u Qusuyeckue Memoobl AHANU3A

OcobenHocT K 00JIacTh INPUMEHEHHUS (QU3HUKO-XUMHUYECKMX M (QHU3MYECKHX METOJOB aHalu3a uX
KiaccuuKays, KpaTkas XapakTepHCTHKA 1 00J1aCTh IPUMEHEHUS.

1. DnexTpoxumuyeckue Metofsl. Kinaccudukanus u obnacts npumeHenus. Ilorennmomerpus.  CyLiHoCTb
MeTofa W obnacTh  ero  NpUMEHeHMs . 3aBHCHMOCTh [OTEHUMasa 3JIEKTPOAa OT KOHLUEHTPaUWH HOHOB.
WHOuKaTOpHBIN SNEKTPOX W 2NekTpon cpaBHeHMs. MoHomeTpus. MoHcenekTuBHbIE 3EKTPOAbLL Ammaparypa.
IpuMepbl MOTEeHUMOMETPUYECKUX OIpeesienrii. DNeKTporpaBUMeTpust ¥ KyJOHOMETPUs. DJIEKTPOJIHU3 H 3aKOHBI
Dapanes. YcnoBus BeAeHHS 31eKTpou3a. CxeMa yCTaHOBKM KyJIOHOMETPHYECKOTO aHANIM3a, KyJOHOMETPUYECKOE
tutpoBanue. Kynonomerpsl. [Ipumepsi konudecTBeHHbIX onpeaeneHui. Konaykromerpus. OeKTpONPOBOAHOCTE
PacTBOpPOB, €€ 3aBHCHMMOCTH OT KOHIEHTpauuu. AMNnaparypa /s U3MEPEHHUs DIEeKTPONpPOBOAHOCTH PacTBOPOB.
KonpykToMeTprieckoe THTPOBaHUE.

24



2. Onruueckue Meronpl aHammza. Qoromerpuueckuit  meron. Dotoaddexr. DoToanemeHt.
DoTosnekTpokonopumerp. Bribop cBeTodMIbTpa M KIOBETHI, MOCTPOCHHE I'PaZyMPOBOYHBIX KPHBBHIX. [IpHMepsr
KOJIMYECTBEHHBIX onpeneneHuil. Crnekrpogoromerpuydeckuit merox. CymiHocts Mertoaa CriekTpodoToMeTpel,
NpUHUMI MX JeiicTBUA. OnTHYecKre cxembl U ycTpoicTBo nmpubopos. [IpuMepsr KOMHYECTBEHHBIX OMpenesieH it
BemiecTB. Pedpakromerpus. 3aKoH OTparkeHMs ¥ npenomieHus ceeta. [Ipubopsl Mg ompeneneHus MOKasaress
IIpEeJIOMJICHHS, IPUHIMII UX AeHcTBUs. OnTUYECKHEe CXeMbl H YCTPOUCTBO IpHOOpOB.

3. MeTtomp! paszaeneHus 1 KOHIGHTPUPOBaHUA. Xpomarorpadus. XpoMarorpaguieckuil METOI pa3aeseHUs]
¥ aHallu3a BeILecTB, ero CYIHOCTh M obyiacTh npuMeHeHus. OcHOBHBIE MoHATHA. Knaccuukalms MeToI0B MO
MeXaHu3My copOiuu. XapakTepucTHKa aacopOLHOHHON, HOHOOOMEHHOMH, 0CaJOYHOH, pacpeNeTUTeIbHOM U refb-
xpomarorpadun. Knaccuduxaums merogor Xpomartorpad@uu B 3aBUCHMOCTH OT arperaTHOrO COCTOSHHS
NIOABKIKHOM M HENOABMKHBIX (ha3. XapaKTepHCTHKa ra3oBod xpomarorpaduu, ee BapHaHThL: ra30aACcOpPOLMOHHAs
U rasoxuakocTHas. JKumkoctHas xpomarorpadusi, €€ BapHAHTHI: >KUAKOCTHO-KHIKOCTHAS H IKHUIAKOCTHO-
agcopOumonHas xpomarorpadus. Knaccudukanms MeTonoB Xpomarorpaduu B 3aBHCHMOCTH OT TEXHHKH
XpoMaTorpau4ecKoro pasesieHus. XapakTepHCTHKA KOJTOHOYHOH, OyMakHOI M TOHKOCJIOHHOM XpoMaTorpaduH.
Krnaccuukanuus MeTonoB xpoMatorpaduu B 3aBUCUMOCTH OT LIEJIM IPOBEACHHS XpoMaTorpaduieckoro nporecca.

Annapatypa B ra3oBoff xpomarorpapuu. XpomarorpaMmbl. TexHuka xpomarorpacdupoBanus. BrusHue
pasnM4HBIX (akTopoB Ha mnokazaHus npubopa. Meroapl pacuera xpomartorpamm [IprMeHeHHe ra30BOM
XpoMaTorpaduy A aBTOMATH3alMM MIPOM3BOJCTBEHHBIX NpoueccoB. DkcTpakiusa. CYHIHOCTh W BeJMYHHLI, ee
xapakTepusyromye. TexHuKa 3KCTparupoBaHus, €ro pojb B NOBBIUICHHH HyBCTBUTENBHOCTH M CEJIEKTUBHOCTH
onpenenenuii. Tpeboranus GezonacHOCTH Tpyna

Tema 5. Texnuueckuii ananus.

AHanmuz Bomel. IlpuMecH BOmBl W TOKa3aTedM Ka4yecTBa, Xapakrepusyiompe wux. lloxasatenw,
XapaKkTepHU3yIOIHEe CONEpXKAHME OpraHMYECKMX IIpUMecedl B BoJaX, II€pMaHraHaTHas M OuxpoMarHasd
OKHCJIIEMOCTh, COAEp)KaHHE OOILIEr0 OpraHHYecKoro yriepopa, ouonoruueckue norpebnenne yrnepona (BIIKS,
BITK10, BIIK20, u T.1.) - KOCBEHHBIH MOKa3ATENb.

lleno4HocTh. Busniel menounocty: o (geHondraneudy, oduias, r'yMUHOBas, CUTUKaTHas U T.4. [lepectdeT u3
OJITHOrO BHAa WIENOYHOCTH B Apyro#t. TpynHOCTH, BO3ZHMKAIOLIHE TIPH ONpelefieHHe IMOKa3aTelis M METOIbl HX
yerpadenus. JKectkocts. Buabl sxectkocTu: KapOoHaTHas, HekapOoHaTHas, oOmas, KajablpeBas, MarHueBasd.
Iepecyer U3 omHOro BHIa XECTKOCTH B Apyrod. TpyaHOCTH, BOZHMKAIOUIME NPU OMpeAeNieHHe MoKazarens U
METOAbI HX YCTpaHeHMs. AHaNnu3 ra3oB. 3HaueHHE IPOBeJCHHsS aHalM3a rIa3oB B Pa3IH4YHBIX OTpaciax
OPOMBIIUIEHHOCTH. MeTozb! OCYIIECTBIICHHS aHaIu3a ra30B. XapaKTepUcTHKa abcOpOLHOHHOro METOa ra30Boro
aHanu3a ['a3oaHanuzaToppl, UX CXeMBI U HOpHHUMIN paboTel. XpomarorpadUyueckuii MeTOJ] aHamu3a Tra3oBbIX
cMmeced. AHanu3s ToruuBa. TennoTBopHas criocoOHOCTE TOIUTHBA, CIIOCOOH! ee onpeneneHus. Kanopumerpudaeckuii
mero aHanu3a. OmpeneneHue colep:kaHHs OCHOBHBIX 3JIEMEHTOB B TOIUIMBe. AHamu3 Macesn. OmpeneneHue
aHTHKOPPO3HOHHBIX CBOWCTB M KOHTPOJIb 32 aHTHKOPPO3HOHHBIMH CBOMCTBAMH Macell ¢ MOMOLIBIO HHIHKATOPOB.
Onpenenenue cTaOUIBHOCTH MPOTHB OKHCIEHHA W B MPHCYTCTBUH 306l OnpeneneHHe BPeMEeHH [1e3MYIbCallyH,
JAE3MYJIBTHUPYIOIEH CrocoOHOCTH, CKIOHHOCTH Macia K meHooOpasopaHuto. OmnpeneneHue TaHreHca Yyria
JUINEKTpHUYecKHX NoTepb. ONMpeferieHHe COAep:KaHUs TIPUCAJOK (AHTHOKHCIMTENBHONH, HOHOMA, MPUCAAKH
¢eHONBHOIO THNA U T.A.). AHaIM3 KatanuzatopoB. CBefeHHs O CBOMCTBAX KaTaJIM3aTOPOB, OCHOBHBIE TpeOoBaHMu4,
npeAbABASEMBIE K HUM. MeTonuKka oOnpeieneHHs HACBIIHOH IIOTHOCTH M TPaHylIOMETPUYECKOr'o COCTaBa.
OnpeneneHue MexaHHHUECKOH IPOYHOCTH U MHAEKCAa aKTHBHOCTH.

AHanmu3 METAUIOB U CIUIABOB. XapaKTePHUCTHKA OCHOBHBIX CIIaBoB. MeTons! onpenenenus cepel, hocdopa,
KpPEMHHs, MapraHia ¥ XpoMma B CiUiaBax. AHaJIH3 NPOLYKTOB HEOPraHW4ecKoro cuxresa. [locraguiiHbii KOHTPONH
IIPOM3BOACTBA €ro TOYKH. MeTonpl OnpeneNeHHs KHUCJIOT, OCHOBAHHHM M COjieH, NMpOM3BOAUMBIX Ha 0a30BOM
OpeAnpUaTHH. AHANM3 OpraHMYECKHX BEIIECTB. AHA&IM3 BBICOKOMOJIEKYJISIPHBIX coeluHeHddl. Metoauka
MCIIBITAHUA MOKPBITHH HA clenualbHBIX Npubopax. AHalHU3 CBIPhS, FOTOBOH HPOMYKIMH, MONTYTPOBOAHHKOB H
orxonoB 6azoBoro npoussoacTea. TpeboBanus 6e30NMacHOCTH TPyIa.

Tema 6. Memponozuueckue pacuembl.

BocnpousBoguMocTh, PaBHIBHOCT, TOYHOCTh aHanu3a. BbigieHue rpyObIX morpemHocTedl ¢
ucrnone3opanueM Q - xpurepus. JloeepurensHbii uHTepBan. OLeHka pe3ysbTaToB aHaimu3a. [IpaBuia 3amucu
TIOJIyH4EeHHBIX pe3yJIbTaTOB aHaJIM3a.

Tema 7. Cmanoapmuzayust u KOHMPOIbL KAYECMBA HPOOYKYUU

OcHOBHBIE BOMPOCH! TeMbl OTpaxkeHs! B nporpamme "OcCHOBBI OOWIEH W aHATMTHYECKOH XUMHM" IUIA
TNIOArOTOBKH HOBBIX paboumx Ha 2-# paspsaa (cM. TeMy 8) W nporpamme "AHanuTudeckas XUMHA' IPU MOBBILIEHUH
kBanugukauuy paboyux Ha 3-i paspsa.

B ciydae HeoOXomMMOCTM MOXKET OBITH IPOHM3BEJCHa KOPPEKTHPOBKA TEMBI B COOTBETCTBUM C
TpeOoBaHUSIMH KBATH(UKALIMOHHON XapaKTePHCTHKU TabopaHTa XHMHUYECKOro ananu3sa 4-ro paspsja.
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Tema 8. Oxpana oxpysicarowyeii cpedvl U payuoHanbHOE UCHONb30BAHUE NPUPOOHBIX PECYPCOB

Conepxanue TeMs! Jano B nporpamme "OcHOBB! 00IIeH ¥ aHATTMTHYESCKOM XUMHUH" 715l OArOTOBKH HOBBIX
pabounx Ha 2-# paspazn (cMm. Temy 9). B ciiyyae Heo6X0AUMOCTH MOXeT OBITh MPOU3BeIeHa KOPPEKTHPOBKA TEMBI B
COOTBETCTBUH C TPeOOBaHUAMH KBATM(HKALMOHHON XapaKTepUCTUKH JabopaHTa XMMHYECKOro aHanu3a 3-ro
paspsaa

1.2.1. Ocnogsl unghopmamuru u e14UCIUMETLHOI MEXHUKU,

BeopHoe 3anstue. QaiimoBas cucreMa MS DOS u ocHoBHBle Komasabl. OCHOBHbIe TMIOHATHA 00
onepaunonHoi cucteme MS DOS. JTnanor none3zosarens MS DOS. Pabota ¢ daiinamu. OcHOBHBIE KOMaH/bI.

Pabora ¢ mnporpammoii Norton Commander. OcHoBHble MOHATHS O mporpamme obonouke Norton
Commander onepauuonHoii cucreme MS DOS. 3amyck nporpammel. Beixog wu3 mporpammel.  [{uanor
rnons3osatens ¢ MS DOS. Ianenun. ®yHkuHOHaNBHBIE KIaBUIIM. 3amyck nporpamMm u komann DOS. Meniwo
KoMaHJ, none3opareneit. Crnpasounuk no Norton Commander. Pabora ¢ nporpammamu WS Microsoft Office

OcHoBHble cepBucHBle nporpammbl Microsoft Office: Access, Excel, Word. Coznanue u penaktupopaHue
nokymeHToB. Beenenue B Mutepner. I nobanbHas nHQOpMaIiOHHas CETh.

1.3. CnenmajabHbIH Kypc.

1.3.1. Creyuansnaa mexmnonozua.

Ilnan u nporpamma HacTofuiel TeMbl m3noxensl B Teme 1.3.1. «Crnieumansuas TexHonorus» Pasgema 1.3.
CneunanbHOro Kypca Juis NpoeCCHOHANbHOM IMOArOTOBKM pPabOTHHKOB KBaNM(QHMLMPOBAHHOTO TpyHa IIO
npocgeccun JIabopaHT XUMHHECKOro aHanu3a 2-ro paspsga. ComepxaHue NporpaMMbl KOPPEKTHPYETCS UCXOAS 3
YPOBHS 3HaHMH y4amMXcst IO JaHHOM Teme M OmbiTa paboThl, a TaK K€ M3 CHelM(UKH KOHKPETHOH oTpaciu u
MpenpUATHS.

1.3.2. Hpompiuiiennas 6e30nacHocmy U 0Xpana mpyoa.

Conepxanue nporpamm uznoxero B teme 1.3.2. «IIpoMeinieHHas 6e3011acHOCT M OXpaHa Tpyaa» Pazgena
1.3. CoenuasibHOTO Kypca ist MpodheCCHOHANBHOM MOArOTOBKYM PabOTHUKOB KBATU(DUIIMPOBAHHOIO TPY/A IO
ripogeccun JlaGopaHT XUMHIECKOT0 aHanu3a 2-ro paspsja.

Ilpu HeoOXOoHMMOCTH cOHEp)KaHHEe NPOTPaMMBI MOXET KOPPEKTHPOBAThCS HCXOOA W3 YPOBHS 3HAHMM
VHAMMXCSA [10 JAHHOM TeMe U OMbiTa paboTht.



2. IPAKTUYECKOE OBYYEHHE

TEMATUYECKUH TUIAH
Ne n/n Tema Koxa-Bo yacop
2.1. Ilpon3zBoacreennoe 00yuenue
2.1.1. | BeonHoe 3anaTHE 2
219 HHctpyktask 1o 6e30MacHOCTH Tpyla, NoxapHo# 6e30MacHOCTH U 5
3NeKTpobe3onacHoCTU
2.1.3. | Oby4yeHre THTPUMETPUIECKOMY aHANU3Y 16
2.1.4. | Oby4yeHue onpeAeNeHHIO OPTaHUYECKHUX COeTUHEHMI 16
2.1.5. | O6y4enne GpU3UKO-XUMHUIECKUM METOaM aHaJIM3a 40
2.1.6. | O6Gy4eHye TEXHUUECKOMY aHAITH3Y 36
Hroro: 112
2.2. Ilpon3BoacTBEeHHAS] DPAKTHKA
2.2.1. | MHCTpyKTaXx 1o oxpaHe Tpyla U MoXKapHO#H 6e30MacHOCTH. 8
299 CamocTosTenbHOe BBITOMHEHHE paboT 1abopaHTa XUMHYECKOT0 aHanH3a 4-ro 96
paspsja.
Hroro: 104
BCETO 216
IMPOI'PAMMA

2.1. IIpon3BoacTBeHHOE 00yUeHHE.

2.1. IlpousBoacTBeHHOE 00yUeHHE

Tema 2.1.1. Beoonoe 3ansamue.

3ajjauy NpOU3BOJCTBEHHOTO 00YYEHUs IIPH MOBHILIEHHH KBanudukaimu. Coaepxanue Tpyaa jlabopaHra B
COOTBETCTBHH C TpeOOBaHUIMH KBATH(PUKAIIMOHHON XapakTepucTiku. KpaTkoe o3HakoMIIeHHE ¢
TEXHOJIOTHYECKHM 000pYAOBAHHEM U MPOAYKLKEH, BRITYCKaeMO PeANPUITHEM, €r0 TPATHLIHIAMH.

Ponp xuMuueckoit 1abopaTtopuy B NOBBIIIEHHH KaYeCTBa BHITYCKaeMOM NPOLYKUHHU U YCOBEPIICHCTBOBAHHH
TEXHOJIOTHH €€ MPOou3BoAcTBa O3HaKOMIIEHHE ¢ IPOrPaMMOH IIPOHU3BOICTBEHHOIO OOYUEeHHMS U BUlamMu paboT,
BBIIONHAEMBIX 110 4-My paspsiay.

Tema 2.1.2. Hucmpykmazic no 6e30nacHocmu mpyod, ROMcapHoi 6e3onacnocmu u
neKkmpobezonacuocmu.

Conep>xaHue TeMbl H3/I0KEHO B I[IPOrpaMMe ITOATOTOBKH HOBBIX pabouux Ha 2-i paspsa (cMm. temy 2). B
ciyyae HEOOXOAUMOCTH HHCTPYKTOP MOJKET CKOPPEKTHPOBATE €0 C Y4ETOM MPeIIeCTBYIOMEro YpOBHs
TIOATOTOBKH yUAILHXCS.

Tema 2.1.3. Odyuenue mumpumempuuecKkomy aHaIu3y.

Opranusauus paboyero mecta. MHCTpyKTaX N0 O€30macHOCTH Tpyda. AHATIM3 BEILECTB, OMpeIesiseMbIX
METOJOM rnepMaHraHaToMeTpHH. Ilpurorosnenue pabouero pacTeopa nepMaHraHata Kaids U onpeeseHHe ero
KOHILIEHTPAIMH METOXOM OTAEIBHEIX HABECOK I10 IIaBesieBol kucore. OnpeneneHre nepMaHraHaTHOM
OKHCIIAEMOCTH Boabl. OmpesiesieHre COep KaHus OKcalaTa aMMOHHMS B pacTBOpe. PacueT pesybTaToB aHanm3a

Onpepenenue cynbdata xenesa (1) B xene3nom kynopoce. OnpeneneHue copep)anus Xpoma B Guxpomare
Kajius. AHanM3 BELECTB, ONpeseNieMbIX METOIOM HooMeTpud. [IpuroroBnenue pabouero pactsopa
THOCYJIbGaTa HaTpus. OnpeeneHne ero KOHLEHTPaLUK N0 TUTPOBAHHOMY PACTBOPY MEPMAaHraHaTa Kaius |
Ouxpomarta kanus. [Ipurorosnenue pacTBopa kpaxmana. OnpeesieHue NpoOLEHTHOTO COAEPKatus CyibdaTa
HaTpusA B TEXHMYECKOM Cyabduae Hatpus. Pacuer pesynsraros aHanusa. IIpurorosnenue pabodero pacteopa itona
¥ yCTpaHEeHHe ero TUTpa 10 THocybdary HaTpus. OnpeneneHue JHOKCHIA CBUHLIA B CYPHUKE METOJIOM THTPOBAHHS
3aMecTuTeNed. AHaIM3 BELIECTB, ONpeIeNseMbIX METOIOM OCAIUTEeIbHOrO THTPOBAHMUS.

IIpurorosieHne pacTBOPOB: CTAHAAPTHOIO XJIOPHAA HATPUs; pabouero HUTpaTa cepedpa; HHOMKATOpa
Ornpenenenue Turpa paboyero pacteopa cepebpa. Beraucienre Xnopuia HaTpHs B KOHTPOJIBHOM pacTBope. Pacyer
pe3ynbTaToB aHanusa [IpurorosneHue poJaHUaa KaJlusd HIIM aMMOHHUS M YCTAHOBJICHHE €0 TUTpA.
KommiexcoHomerpus. [Ipuroroenenue uanukaropa. OnpelieieHue coaepkanus cepedpa B JaHHOM pPacTBope.
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Ilpurorosnesue UHAMKATOpa B aMmMmuadHoro 6ydepHoro pactsopa. [IpurorosneHue pabodero pactsopa. Tpunona
b 1 npoBepka ero KOHLEHTPALMH 110 PacTBOPY cyiib(ara MarHusi, IPUroToBaeHHOMY U3 dukcaHana. OnpeneneHue
ob1neii xxecTkocTH Boasl. OnpeieneHe MarHueBOH JKECTKOCTH BOJBI. PacteT KajblHeBOM HeCTKOCTH.

Tema 2.1.4. Ooyuenue onpedenenuio OpzanuiecKux CoeOUHeH

Opranuzaius pabouero Mecta, HHCTPYKTax Io GezomnacHoctu Tpya. KauecTBeHHbIH 3/1eMEHTHBIHA aHAIN3
OPraHMYeCKHX COCIHUHECHHIL.

Onpenenenne yriepoaa npoGoit Ha o0yrIMBaHuE, YTIiepoia M BOAOPOAA COMOKEHHEM BEIIECTBA ¢ OKCHIOM
MeJH, a30Ta U Cephl CIUIaBJIeHHEM C METAJUTHYECKHM HATpHeM, XJiopa. Yriesogopoasl. OOHapyeHne ABOHHON U
TPOHHOH CBS3M B YIIIEBOLOPOAaX. Peakiluy apoMaTHUECKUX YrJIeBOZOPOIOB.

Crinprsl. OGHapyKeHHe U OTpefiesieHHe CIIMPTOR peakuuaMu okucnerns. OOHapyeHye BOJbI B CIIHPTE, €ro
00e3BoxuBanue. KauecTBeHHbIE PeakIFiv HA MHOFOATOMHBIE CIIUPTHI U (GEHOIBI. ANbETUABI M KETOHEI.
KauecTBeHsbIe peakUyK Ha anpAeru/asl H KeToHsl. OnpeneneHue cyabGOUTHEIM METOOM GOpManbIeruaa, u
I'MAPOKCHIAMHHOBBIM METO/IOM- KeTOHOB. Pacyer pe3ynpTaToB aHanu3a. KapOoHOBbBIE KHCIOTH U alTbAETHIbI.
Onpenenenue yKCYCHOH KUCTOTH METOIOM KMCIIOTHO-OCHOBHOTO TUTPOBaHHS, GTANEBOrO aHTUAPHIAA —
peakuueii srepudukaium. Pacyer peaynsratos ananuza. OnpeeneHue YKCYCHOITHIIOBOTO 3hUpa o peakiuu
OMBUICHHS METOJIOM OOPaTHOTO THTPOBAHMS COISHOM KMcsIoTOM. Onpenenenye CTelleH! HelpeIeIbHOCTH XKHpa
(6pomHoro u fiogHoro yucen). Beigenenue cBOGOAHBIX MKHUPHBIX KUCOT U3 MBLIA, HX ONpee/ieHHeE.

Awmunpl. KauecTreHnble peakuun Ha aMuubl. OKCHKMCIIOTH, KauecTBeHHBIE peakiii Ha OKCHKHCIIOTEI.
O6Hapy>keH1e MOOYHOM KHCIOTHI B ChIBOpPOTKe. OnpelielieHue acnupuHa. Y riaeposl. KauecTBeHHbIE peaklyy Ha
YTJICBOIBL.

Tema 2.1.5. Odyuenue (huzuxo-xumuuecKum Memooam anaiusa.

Opranuszarus pabogero mecra. HCTpykTax mo 6e300acHOCTH TPyda

QoToMeTpUUECKHUH H CIIeKTPaIbHBIH MeToabl aHau3a. OnpeeeHue aleTanbaeruaa ¢ hyKkCHHOM
BU3YyaJIbHBIM METOIOM CTaHAAPTHHIX cepril. [IpuroToBneHye cTaHAapTHBIX PACTBOPOB aHATM3UPYEMOTro BELIeCTBa

VYerpoiicTBo M NpUHLUI paboTHl KOJIOpHMETpa norpyxenus. OnpeneneHue MeJU B pacTBOpe cynbdara
MENH, pacyeT KOHLEHTPAaLUH HCCIELyeMOro pacTeopa

IToaroroBka goToanekTpokomopuMeTpa k pabote. Beibop cBerodmibTpa u KioBeThl. [Ipuroropnenue
CTaH[apTHBIX PaCTBOPOB, OIPENIENICHHE X ONTHYECKHUX IUIOTHOCTEH U [TOCTPOEHHE I'PaIyHpPOBOYHOr0 rpaduxa
OnpeneneHue HUKENs JUMETHITTTMOKCHMOM B BOTHOM pacTBope. Pacuer pesyisTaToB aHamm3a. PoToMeTpuuecKoe
onpenenexue xenesa (1) B BogHOM pacTBOpE M0 peakuy ¢ CybGOCATHUMIOBOH KUCIOTOH. PacueT pe3ynbTaToB
a"anuza. Ilogroroeka crexrpodoroMetpa k pabore. Beibop kioBeTs! u ceTodunptpa. [locTpoeHue kpusoi
ceetonornomenus. Mnentudukanus kpacurens, onpelesIieHHe ero KOHUEeHTpauuy. Pacyer pe3ynpTaToB aHam3a

Pedpaxromerpuueckuii Meton anamuza. [TonroroBka pedpakromerpa k padote. TepMocTaTupoBaHue
npubopa Onpeznenenue HyneBoil Touky. [IpUroToBIeHHe CTaHAAPTHBIX PACTBOPOR, H3MEPEHHE MTOKa3aTesel u
HOCTPOEHHE IpaJlyupoBOYHOro rpaduka OnpeneneHye MpUMecei ToNyoaa B HOPMaIbHOM IelITaHe.
Onexrporpasumerpusi. COOpKa yCTaHOBKH JUIS 31eKTPOrpaBUMETpHUecKoro ananuza OnpeneneHye CoaepyKanus
meau. Konpykromerpuueckuit Metor ananu3a. [logroroska nputopa k pabote. TuTpoBaHHe pacTBOpa XJIOpHIa
HaTpusl pacTBOPOM HMTpaToM cepebpa I'padrdeckoe HAXOXKACHHE TOYKH SKBUBAICHTHOCTH.

Torenunomerpudeckuii Meton aHanusa. Hactpoiika pH-merpa Onpenenenue KOHUEHTpAMU BOJOPOAHBIX
noHoB (pH) ¢ ucnonp30BaHueM CTEKIITHHOTO U XitopcepedpsHoro anekTponos. OnpeneneHne KOHUSHTPALHY
uoHoB HaTtpus. Hatpuii-cenexrupusiit anexrpon. I'pagyuposka nonomepa. Coopka npubdopa juis
HNOTEHIIOMETPHUYECKOT0 TUTpoBanus. OnpesiesieHue KOHLIeHTpaluu ocdopHoii kucnotsl. IlocTpoeHue kpuBoit
TIOTEHLHOMETPHYECKOr0 THTPOBaHUS. PacyeTs! pe3yIbTaToB aHanu3a. XpoMarorpaguueckuit METO/l aHaIH3a.
[MoproroBka xpomaTorpaguueckoil KOJOHKH K aHAH3Y, €€ 3arojHeHHe KaTHoHooOMeHHukoMm. [Toarororka
KaTMOHOOOMEHHHKA K aHaJIM3y, pacueT ero 0OMEHHOM eMKOCTH. AHaJIW3 PACTBOPOB, COLEPIKALIMX HOHBI MEMIH,
ko0anbTa, HUKeNIS, Kanus (HUTpatel). PasneneHne HOHOB METOOM 0CaIOUHOH Xpomartorpaduy Ha CHIIMKaresie B
koJioHKe. [IpuroToBnenue ocajouHo-XpoMaTorpapuueckoit cMecH. 3anoaHeHHe KOJOHOK CMEChIO OCaauTeNs U
Hocurens. [Ipuroropnenue crannapTHeix pacTropoB. [TocTpoenue rpagyrposodHoro rpaguxa OnpeneneHye
HOHOB B PacCTBOpPE HEU3BECTHOH KOHIeHTpauuu. OrpeaeneHre OpraHHYeCKUX KUCIOT METOI0M
pacnpenenurensHoi xpomarorpaduu. Ioaroroska cunmkaresns U NOJBIKHOTO PACTBOPHUTEIIA (DIIFOCHTA).
IIpoBenenue ananu3a. AHaNU3 CMECH KaTHOHOB KaJIMUS, MEAU U PTYTU METOAOM OymaxkHOH XpoMaTorpaduy,
roaroroBka Oymara u kamepsl. [Ipossrnenne xpomarorpamMmel. O6y4deHHE TEXHUKE ra30BOR U Fa30’KHAKOCTHOM
xpomarorpaduu: oAroToBKa npubopa k paboTe; 3alI0OJTHEHME KOJIOHKH HOCHTEJIEM; [TPOBEpPKa repPMETHUHOCTH;
aHaJIu3 NPYPOIHOrO ra3a; BBEAACHHE MUKPOLIIPHLEM IPOOBI aHATM3UPYEMOro BellecTa. Pacmudposka
XpOMaTorpamMMsl U ONpeesieHe KOJMYeCTBEHHOIO COCTaBa CMECH.
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Tema 2.1.6. O6yuernue mexHu4ecKkomy aHanu3y

Opranusaius pabouero mecta. MHCTpYyKTK NO Ge30MacHOCTH pabOoTHL.

Ananus Bogbl. [IpoBeneHue aHann3a cTo4uHbX BoJl. OCHOBHBIE I10Ka3aTe/IH KadecTBa BoAbl. Onpenenienye
B3BEILICHHBIX YacTUll. AHanu3 ra3os. [Ipurorosnenye NOrIoTHTENCH. 3aTI0HEHYE MOTJIOTUTEIBHBIX NPUOOPOB.
[TpoBepka repmerHyHocTH cucteM. OT6op npob rasa [ToarotoBka razoaHanusaropa k aHamusy. Ilposenenue
aHaJu3a ra3oBbix cMeceit Ha anmaparax BTU u THAIL KonTposns 3a coctaBoM rasa Ha Xxpomarorpadax,
YCTaHOBJICHHBIX Ha I0TOKe. Pacuer xpomarorpamm. [IpoBeneHue aHann3a BO3AYINHON CPEbl Ha IPENNPUATHH.

Ananmus Tornusa. OnpeaenieHue TEIIOTBOPHOM CIOCOGHOCTH TOILIMBA

AHaJIM3 KaTaIM3aTopoB. AHAIN3 KaTaIH3aTOPOB, HCIIONB3YEMbIX B TEXHOJOTHYECKUX MPOLIECCaX JaHHOTO
npousBoscTBa. OnpeneneHye HachlTHOH IUI0THOCTH, IPaHYIOMETPHUHECKOr0 COCTaBa, MEXaHUYECKOM MPOYHOCTH U
MHJIEKCa aKTHBHOCTH KaTalu3aTopa.

Amnanuz MeTajutoB ¥ cruiaBoB. Onpexnenenue cepsl 1 Gochopa O6paboTka criasa ¢ HEbI0 06pa3oBaHus
OKPAWIEHHOIO KOMIUTEKCHOTO COeTMHEHHs H U3MEPEHHUs ONTHIEeCKOH MIIOTHOCTH. OnpeaesieHye Mapraina, Xxpoma
MOTEHIMOMETPUIECKUM TUTPOBAaHHEM pacTBopoM coiii Mopa. Onpe/ieneHue HUKeNA TPaBUMETPUYECKHM H
(OTOMETPHHIECKUM METOAAMH C HCIONIB30BAHUEM IUMETHINIHOKCHMA. OnpeieNieHue JIerupyIonux JobaBok
CIEKTPabHBIM MeTOIOM. PaciudpoBka crieKTpoB 1o aTnacam. AHaJIU3 aJlFOMHHAEBBIX cI1apoB. Onpenesnenue
KpeMHHUS OTOMETPHUYECKUM METOOM B BHAE I€TEPOIIOIMKUCIIOT.

AHanu3 MpoayKTOB HEOpPraHuueckoro cuuresa. O3HaKOMIIEHHE C TIOCTaUHHBIM KOHTPOJIEM TIPOM3BOJICTBA H
TOYKAMH KOHTpOJIs B pousBocTee. [IpoBesieHre aHanH30B B IPOM3BOJICTBE KUCIIOT, coflell u ynoOpenuii o
YCTaHOBIICHHOM METOIMKE. AHAIH3 OpraHNYecKHx BemlecTB. [IposeieHue aHATH30B BEICOKOMOJIEKYIAPHBIX
coeuHeHui. McnbiTaHue MOKPBITHIH M3 Ha crielMaibHbIX Mpubopax. AHaIN3 CBIPbs, TOTOBOM IPOLYKLHMH U
OTXO/IOB BCIIOMOTaTeNIbHBIX MaTepPHAJIOB Mpou3BoAcTRa. Ilepedens paboT ycTaHaBIMBAETCs Ha MECTaX C yYETOM
cnemduranyy 6a30B0ro MpeanpUsTHs.

2.2. IIpon3BogcTBeHHAN PAKTHKA

Tema 2.2.1. Hucmpyxkmasic no oxpane mpyoa u noycapHoil 6e30nacnocmu.

Cucrema ynpapiieHH OXpaHoi TpyJa OpraHu3alyy ciryx0bl 6€30MaCHOCTH TPYAa Ha MPEANPUATHH.
HHerpykTax No oXpaHe TpyAa ¥ NokapHOH 6e30macHOCTH Ha NpennpuaTHu. [IpuMeHenue cpelicTB TEXHUKH
6e30MacHOCTH M MHAMBHU/YaIbHOHN 3aIIHTHI.

Tema 2.2.2. CamocmoamebHoe 6bIN0IHEHNE PADOM NA6OPAHMA XUMUNECKO20 aHanu3a 4-20 paspaoa

BrinosiHeHue BceX BHIOOB paboT, BXOAALIMX B KPYT 0Osf3aHHOCTe# 1abopaHTa XMMHUYECKOTO aHanM3a 4-ro
paspsna. [IpoBeneHue CNOXKHBIX aHAJIH30B IIyJIbIIbI, PacTBOPOB, PEAKTHBOB, KOHILIEHTPATOB, MOBEPXHOCTHBIX U
OypoBeix BOA, HeTH M HedrenpoaykToB. CoCTaBIEHHE CIIOMKHBIX PEAKTHUBOB, [IPOBEPKA WX TPUIOJHOCTH.
[MpoBenenne CHHTE30B MO 3aJaHHOW MeToauke. IlpoBeneHue apOUTPaKHBIX AHAJIM30B INPOCTOM M CpeNHEH
CITOKHOCTEH 10 MMeronumMest cxemaM. O opMiieHHe U pacueT pe3ysibTaToB.
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KBAJIM®UKAIITMOHHAA XAPAKTEPUCTHKA

Ilpogheccun: « IABOPAHT XHMHYECKOI'O AHA/TH3A»
Keanudruxkayua: 5-ii pazpsao

Xapaxmepucmuxa pabom. TlpoBeneHue 0cob0 CIOXKHBIX aHAIW30B CIUTABOB Ha HHUKENEBOM, KOOATIBTOBOIA,

THUTAaHOBOH M HHOOMEBOH OCHOBaX ¢ NpUMEHeHHeM NPUGOPOB M ammapaToB IO YCTAHOBJICHHBIM METOIMKAM.
ITpoBeneHne aHaM30B pEAKHX, PEIKO3EMENBHBIX M OnaropoaHelx MetajuioB. [IpoBeneHue aHanu3oB C
NPUMEHEHUEM PaJiOaKTHBHBIX 37ieMeHTOB. [IpoBeaeHre aHanN3a cMecel B3phIBOOMACHBIX OPraHHYECKHUX BEIECTB
C NPHMEHEHHEM pPa3JIMYHBIX THUIIOB M KOHCTPYKLMH Xpomarorpad)oB METOIOM, OCHOBaHHBIM Ha NIPHMEHEHHH
SJIEKTPOHHBIX CXEM M C MCHOJIB30BAaHMEM CJIOKHOIO pacdeTa XpoMOrpaMM. YdacTHe B pa3paboTkaX HOBBIX
METOIMK JJisl XMMHYECKHX aHanu30B. [IpoBemeHHe aHAIM30B aTOMHO-aOCOPOLIMOHHBIM MeToioM. llpoBenenue
CIIOXKHBIX AapOWUTPaKHBIX aHaNW30B. MeTposoryyeckas OLEHKA pe3yJbTaTOB HECTAHIAPTHBIX aHaJIM30B.
AnpoOarus METOIIMK, PEKOMEHIOBAHHBIX K TecTupoBaHuto. Hananka oGcimyxupaeMoro 060pyA0BaHuUs.

Loncen 3namp. KOHCTPYKLHIO H HOPSIOK MOJIB30BAHMS IPUMEHIEMBIMU NpHOOpaMH | allnapaTaMH; OCHOBEI

obIeH, aHATHTHYECKOH M (QU3HYeCKON XuMHH, (QH3HKO-XHMHYECKHE METOAbl aHAIN3a; OCHOBBI pa3paGoTKH U
BBIOOpa METONMKM IIPOBEAEHHS AHATM30B; CMOCOOBl pasfieNieHHs W OIpeleneHus ONaropoJHBIX METaJUIOB;
CBOJCTBA paJIHOAKTHBHBIX ICMEHTOB U MpaBmiIa paboThl C HUMH.

Tpebyercs cpenHee cnennaisHoe 0bpasoBaHue.
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YYEBHBLIN IJIAH

LI NOBBIMICHHS KBaHHq)ﬂKaHHH paﬁotmx

HawmmenosaHue npodeccun: JlabopaHT XHMHYeCKOro aHaH3a
Kpamudukarus: 5 - it pazpsan
Kon npodeccun: 13321

Cpoxk obyuenus: 2,5 mecsina

Hepesnan
rij‘:l Kypcnl, npeamersl 1 l 2 | 3 [ 4 I 5 I 6-7 | 8§-9 | 10 5:::;2
KoJsinyecTBo 4acoB B HEOECHI0
1. | Teopernueckoe o0y4eHune 168
1.1. | DxoHOMHYECKHI KypC 8
1.1.1. | OcHOBBI PHIHOYHOM IKOHOMHKH 8 8
1.2. | O0meTexHuYECKHIl H OTpacieBoii Kype 88
Aﬂa.nnmqefzxaﬂ XMMUS C OCHOBaMHU 24 | 40| 16 20
1.2.1. | dousryeckoi XUMHUH
OcHOBBI UHDOPMATHKY U BBIYUCIHTEILHOM 8 3
1.2.2. | TeXHUKHU
1.3. | Cuenuajibublii Kype 72
1.3.1. | CnenpianpHas TEXHOIOTHS 24 | 32 56
[MpomsinnteHHas 6€30MacHOCTh M OXpaHa 2 16
1.3.2. | 1pyza. 8
2. | Hpaxkruyeckoe o0yuenne 216
2.1. | IlpousBopcTBeHHOE 00yUEHHE 32| 40 112
2.2. | llpousBojcTBeHHAs IPaKTHKA 40 | 24 104
Koncynbranun 8 8
KpanudukannonHbiii 3K3aMen 8 8
Hroro: 40 140 1 40 40| 40| 40 | 40 | 40 400
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ITPOI'PAMMA
1. TEOPETUYECKOE OBYYEHME

1.1. DxoHoMHYecKuli Kypc.

1.1.1. Ocro8b! pOIHOUHOU IKOHOMUKH

Conepxxanme nporpamM wuznoxeHo B Teme 1.1.1 «OcHOBB peIHOYHOH 3KOHOMHMKH» Pazpena 1.1.
OKOHOMHHECKOT0 Kypca IJisl Mpo()eCCHOHANBHOH MOATOTOBKHA pPabOTHHKOB KBAJH(QUUMPOBAHHOIO TpyZa IO
npodeccun JIaGopaHT XUMHYECKOTO aHalM3a 2-ro paspsija.

Ilpu HeoOXOOMMOCTH COAEpKaHHe TIPOrPaMMbl MOXKET KOPPEKTHPOBAThCA HCXOAS M3 YPOBHA 3HaHU
y4allHxcs 1o AaHHOH TeMe U OMbITa paboThl.

1.2. ObmeTexHuYecKUd # 0TpPac/ieBOH Kypc.

1.2.1. AHanumuuecKkan Xumusa ¢ OCHOBAMHU (PUIUYECKOT XUMUN.

TEMATHYECKWAM ILTAH
Ne Koa-sBo
TeM TEMBbI YACOB
1. |Beenenue. 2
2. |OH3uKO-XMMHYECKHE U DU3UUeCKUe MeTOb! aHANTU3a 22
3. |CBoiicTBa pagHoOaKTHBHBIX 3IEMEHTOB, paBuiIa paboThl ¢ HUMH. 16
4. |TexHudeckuii aHaNU3 24
5 Posns 1abopanTta XMMHU4ECKOr0. AHANN32 B COBEPLICHCTBOBAHHH TEXHOIOTHYECKOTO 8
" |mpouecca.
6. |CranpapTusanius U KOHTPOIb KauecTBa NPOLYKIHH 4
7. [Oxpana okpy»KamleH Cpebl U PaliOHANBHOE UCIIONB30BaHUe TIPHPOIHBIX PECYPCOB 4
Hroro; 80

INPOTPAMMA

Tema 1. Bgeoenue

3HaueHue aHATUTHYCCKON ¥ QU3NUECKOH XUMHUH B Pa3BUTHUH COBPEMEHHbBIX METOI0OB aHaJIM3a.

Ponp ¢usuueckux M (QU3MKO-XMMHYECKHX METONOB aHAIM3a M aBTOMATM3alMH KOHTPaM HpPOM3BOICTBA
KpanudukanuoHHsle TpeOOBaHHMS, MPEABIBISEMbIE K 3HAHUSIM NabopaHTa XUMHYECKOTO aHaJIM3a

OzHakoMIIeHHe ¢ KBATHGHKAIMOHHON XapaKTepHCTUKON M IMpOorpamMMaMH MOBBIIICHUS KBATH(QUKALHMH IO
npodeccun "nabopaHT XHUMHUYECKOro aHanuza" Ha 4-i pa3psan B paMmkax pasgena "AHaIMTHYECKas XUMHA C
OCHOBaMH (pU3MUYECKOH XUMHUK'".

Tema 2. Quauxo-xumuyeckue u Quauieckue mMemoovl AHANU3A.

Puznyeckue METOIBI, HX KiIaccHPUKaIMs 1 061acTh npuMeHeHNI. OUIHKO-XHMHUYeCKHe METOIbl aHaIu3a,
ux KiaccupuKalums ¥ KpaTkas xapakrepucTika CpaBHeHHe $GH3IHKO-XHMHUECKHX U (HU3UYECKUX METOAOB aHAIH3a
¢ xumudeckumu. Hedenomerpus u TypOupumeTpus. SIBneHUsS cBeTOpacCesHHss W CBETONOIVIOIIEHUS MpPHU
MIPOXOXKACHUM ITy4Ka CBETa uepe3 JUcIiepcHylo cuctemy. IIpubopsl, npumensemsie A U3MEPEHUH, MPUHLUI UX
JEHCTBUs, ONTHYECKHE CXeMbl U ycrpoiictBa. Ilpumepsl KojuvecTBeHHBIX onpegencHud. IloHsatue o
crekTohoTOMeTpHIECKOM, HedeloMeTpHYeckoM U TypOUIUMETpH4ecKOM THUTpoBaHUM. CrieKTpasibHBI MeTon
(aTOMHO-3MHCCHOHHBIH METOX). ATOMHBIE CIIEKTPBL. DHEPrus Bo30Y»aeHus 1 HoHH3auuu. CriocoObI BO30YKACHHUS
aToMOB. CIIeKTpbl: PEHTI'€HOBCKHE, HCITyCKaHMsi M norsoieHus. OCHOBbI Ka4eCTBEHHOTO H KOJTMYECTBEHHOIO
aMHUccHOHHOro Merona Cxema aHanmuza HcrouHukd BO3OYxmeHMs crekTpoB. CIieKTpaibHble NDPUOOpPBI, HX
onTuyeckue cxembl. KBaHTtomeTpbl. [IpuMepsl KadeCTBEHHBIX M KONMYECTBEHHBIX ompeneneHuil. doromerpus
IUIaMeHH. XapaKTepUCTHKa MeToja M obynacTh mpuMeHeHHs. [IpuHIMNManbHas cXeMa IUIaMeHHOro ¢oromerpa
IlpuMepel KOJMYECTBEHHBIX ompefefdeHHd. Bomeramnepomerpusa. SBneHuwe rnonsgpusauuu. IpenensHeid
nuddysHsli Tok. Bonbramnepsas kpusas. [JoteHuuan nomysosssl. [IpuHnunyuansHas cxema nonsporpaduueckoit
yctaHoBkH. [lonsporpagsl. OnexTponuTHyeckas sueiika, 3MeKTpONu3ephbl, IMEeKTPOAbl CPaBHEHMA: CHATHE
[IOJIApOrpamMMbl. AMIepoMeTpuieckoe THTpoBanue. TepMosnekTpuueckuii MeToa. CyniHOCTs MeTona M ofJacTh
MIpUMeHeHus. Armaparypa Uil IpoBeldeHus dKcnpecc-aHanuza. [Ipumeps! onpenenenuil. Tepmudeckudt MeTon.
Teopernueckue OCHOBBI METOJa, €TO Ha3HaueHHe; NIPUMEHseMas anmaparypa, npusHuun ee padotsl. [Toctpoenue
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TEpMOIpaMM H TepMorpasurpamm. [IpoBenenue pacueron. Mcnonp3opaHue TEpMHIECKOrO aHaIK3a PH H3YUSHHH
ciaBoB. Macc-cnekTpomeTpudeckuil Metoa. Teoperuueckue OCHOBBI MeToAa, obnacTe X NpuMeHeHus. Cxema
Macc-crniekTpoMmeTpa Macc-criekTporpamMmsl, criocobsl ux pacindpoBku. PacueTsl, IpuMeps! ONpeaeneHuH.

Pagyomerpudeckne Metonst aHanuza. CymHOCT M Ha3sHA4YeHHME PAJHOMETPHUECKMX  METOJOB.
[Tpumensiemas anmnapaTypa, IPUHLIMI e AeHCTBHS U NpaBiia paboTsl ¢ Heto. [IpuMepst onpeaenenuii. Pacyetsl.

Panuomerpudeckoe TuTpoBaHue, ero cmocodsl u rpaduk. Ilpumensemas anmapaTtypa M TeXHHKa
BBINIOJIHEHMS aHanu3o0B. [Ipumepsl ompeneneHuil. Mcnonb3oBaHWe METOHOB PEHTTEHOBCKOTO aHaIM3a IpH
U3y4YEeHMM CID1aBoB. Mcronmp3oBaHue (DU3UKO-XMMHYECKMX METONOB JUIS  aBTOMATHYECKOTO  KOHTPOJIS
NPOM3BOACTBA U PEeryIHpoBaHus NpoiieccoB. TpeboBaHus paIdallMOHHOM 6€30MacHOCTH TPYAa

Tema 3. Ceoiicmea paduoaxmugHbIX S1eMeHn08, NPaguia pabomsl ¢ HUMU

CpoiicTBa paJHOAKTHBHBIX 3JIEMEHTOB: OOIIME Ul BCEX 3JEMEHTOB M CleLu(HUUecKre BUIbI U3Ty4EHHS.
Bpennoe BnusHUE U3TyYSHHS PAIHOAKTHBHEIX BEIIECTB Ha JKH3HEAEATEILHOCTD )KHBBIX OPTraHU3MOB.

I'pyniel  paguoakTUBHBIX  3J€MEHTOB I10  TOKCHYHOCTH. IIpenenbHO-AOIMYyCTHMOE  KOMHYECTBO
PaZMOaKTHBHBIX 3JIEMEHTOB, 103bl OOIyYeHUs U POHUKHOBEHUE PAIMOAKTHBHBIX BEIIECTB B OPraHHU3M.

IlpaBuna Ge3omacHocTu npu pabore ¢ paJHOaKTHBHBIMHU BellecTBaMu. HaszHayeHue u (QYHKLIMH MEIUKO-
CaHUTApPHOH CIyXO0Bl M Coy>kObl JO3UMETPUH. Mepbl, IPUMEHSEeMbIe MPH HApYIICHUH YCTAaHOBJEHHBIX HOPM
3arpAsHeHus. YjajieHne U3 paboumX, IOMEHICHHH paJHOaKTHBHBIX OTXOZOB M 3arps3HEHHOro 00OpYIOBaHWS,
ABJIAXOLIMXCSA HCTOYHUKOM PacIpOCTPaHEHUS U3ITyYeHUS PaJOaKTHBHEIX BEILIECTB.

XapaKkTepHCTHKa PaJJMOAKTHBHBIX OTXOMOB. [IoBTOpHOE HCHONB30BaHHE WIIH COpAachIBaHHE B KaHATU3ALIHIO
HETEXHOJIOTHYECKUX OTXOJOB TOCHEe TIIATENBHOH OYMCTKH OT PaAMOAaKTHBHBIX M30TOINOB METOAaMH KOATrYJIALMH,
HOHHOTO OOMeHa WM JUCTWLIALMY. [lepeHecenre B GETOHHBIE TPAHIUEH, 3aJIHBaeMble HEMEHTOM, 3arpsA3HEHHBIX
TBEPJBIX MATEPHUATIOB U CIIELIOJEXK/bI, HE TTOJUISIKAILHNX O4HCTKE.

Tema 4. Texnuueckuil ananuz

Perucrpupyromas rpynna aHaJiM30B O KOHTPOIIO NPOM3BOJCTBA IUIsS ONPEIESICHMsS COCTaBa M KavyecTBa
aHanM3MpyeMoro Bellectsa lIpoBefeHMe aHAJIM30B CIUIABOB Ha HHUKeNEeBOH, KoOanbTOBOH, THUTaHOBOH U
HHOOMHMeBOH ocHOBax. OmnpeneneHue pPeIKHUX, peaKo3eMebHbIX K OJarOpoAHBIX METAIOB. Perymupyromas
rpynna aHajgu30B, IIPOBOJUMBIX Ul KOPPEKTUPOBKH TEXHOJNOTHYECKOro TIpouecca. OJKCIpecc-aHaU3bl.
ApOuTpaxHBIfT KOHTPOJH IPOMBILICHHBIX CTOKOB, BO3MYIIHOW CpEObl HAa TEPPUTOPHH MpPEINPUATHS. MeTonb!
AHAJIMTHYECKOTO KOHTPOJIS ¥ PETYIHPOBAHMUS POM3BOIACTBEHHBIX MIPOIECCOB IO COCTABY PEaKLHOHHON MacChl Ha
JaHHOM TIPEIIPHUSATHH.

Tema 5. Ponv 1abopanma Xumuyeck020 aHAanU3a @ COBEPUIEHCMBOBAHUY MEXHON02UYeCKO20 NPoYyecca

OkcnepUMeHTalbHble paboThl, NPOBOJUMBIE B JIaOOpaTOpuM, HanpaBleHHBIE Ha CO3[laHHe HOBOM, Gonee
COBEDIICHHOM TEXHHKM, a TaKKe Ha HCIIOIb30BaHHWE B IPOM3BOACTBE COBPEMEHHBIX HAYYHO-TEXHHUUECKHX
JoctwkeHui. [Tomonp maboparoprii B OCBOCHHH HOBBIX TEXHOJIOIMYECKHX MPOLECCOB B LieXax NpU 00CIEIOBAHUH
JEHCTBYIOIIUX TIPOM3BOACTB. YuacTHe J1a0OpaHTOB XHMHMYECKOTO aHanmu3a B pa3paboTke W BHEOPEHHH B
IPOM3BOACTBO METOJOB IOIY4EHHS HOBBIX BEMIECTB MJIM HOBBIX BBITYCKaeMBIX (OPM, NMPOBEPKa HOBBIX METOIHK
a”anu3oB. BHenpenwe wu3o0pereHMH W PALMOHAIM3ATOPCKUX MPEUIOKEHHH [0 YIYHIIEHHIO 3aBOJCKOH
TEXHOJIOTHH. Y4yacTHe B paboTe nabopaTOpMH HaX YIYYIIEHHEM TeXHHKO-DKOHOMHYECKHX IOoKazaTesen
NPOM3BOACTB M KayecTBa NpOAyKuuH. lIpoBeneHue paboT MO YCOBEpIIEHCTBOBAHMIO (DH3UKO-MEXaHMYECKHX
NpPOLIECCOB, NOAOOP KOPPO3HOHHO-CTOMKMX U TEXHHYECKH [JOCTYIHBIX MaTepHalioB [Uifi U3TOTOBJICHHUS
obopynosanusa. Mspickande Haubonee 3(GEKTHBHBIX CHOCOOOB OYHMCTKM W COKpAIUEHHMS KOJUYeCTBA
IIPOMBIILIEHHBIX CTOKOB. YuacTHe jabopaHTa XHMHYECKOrO aHalu3a B pa3paboTKe KOHKPETHBIX aHATUTUIECKHX
METOJUK AJI ONpeNeNIeH s Pa3I4HbIX BemecTB. OCBOSHHE HOBBIX METO/IOB aHAIM3a U COBEPLUICHCTBOBAHHUE YKE
nelicTByromx. MsydeHue nepefoBbIX METONOB MpPOBEAEHMS XMMHYECKHX AHAIM30B, PALMOHAJIBHBIX MPHUEMOB
TpyJa, IPUMEHAEMBIX MepeJOBUKAMH U HOBATOPaMH JIab0paTOpHIA.

Tema 6. Cmanoapmuzayus u KOHMPONL KA4ecmsea NPOOYKYUY

OcHOBHBIE BONIPOCH! TEMbI OTpaXKeHsI B Tporpamme "OCHOBBI 001IeH # aHATUTHYECKONH XUMUK" s
MOArOTOBKH HOBBIX pabounx 2-ro pazpana (cM. Temy 8) u B mporpamme "AHanuTHYecKas XUMHS" MPH HOBBILLIESHHH
kBanuuxanuu pabounx Ha 3-4 pa3psn. B ciayuae Heo6X0AUMOCTH MOXET ObITh MPOU3BEAEHA KOPPEKTHPOBKA
TEMBI B COOTBETCTBUH € TPeOOBAHUIMH KBATH(DUKAIMOHHON XapaKTEPUCTUKY JTabopaHTa XMMHYECKOrO aHalui3a S5-
ro paspsna

Tema 7. Oxpana oxpysicaroweti cpedsl U payuoHanbHoe UCHOb308AHUE NPUPOOHBIX PEcypCos

Coneprxanue TeMbl JaHO B nporpamMe "OCHOBBI 00ILel W aHATUTUYECKON XUMHHM'" [T TOATOTOBKH HOBBIX
pabouux 2-ro paspsaa (cM. Temy 11). B ciydae HeoOXoquMOCTH MOXKET ObITh IPOU3BEICHA KOPPEKTHPOBKA TEMBI B
COOTBETCTBMM ¢ TpeOOBaHUAMHU KBATH(DUKAUMOHHOW XapaKTepPHUCTHUKU JIabopaHTa XMMHYECKOr'o aHall|i3a S5-ro
paspsna
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1.2.1. OcHosbl unpopmamuxu u epiHucIume1vHol MeXHUKU.

Beonnoe 3zamstue. @aiinoBas cucrema MS DOS u ocHoBHble KkoMaHIpl. OCHOBHblE MOHATUS 00
onepauuoHHO# cucteme MS DOS. Jluanor nonp3oBarens MS DOS. Pabota ¢ daiinamu. OcHOBHBIE KOMaH/IbI.

Pabora ¢ mporpammoii Norton Commander. OcHoBHble [OHATas O nporpamme obonodke Norton
Commander onepanuonuo#t cucreme MS DOS. 3amyck nporpammsl. Beixox u3 nporpammsbl. Juanor
nonp3oBarenst ¢ MS DOS. Tlanenu. DyHKipoHaNpHbIE KIABHIIK. 3amyck mporpamM M komanza DOS. Menro
KOMaH[ nosp3osarenei. Crnparounrk no Norton Commander. PaGora ¢ nporpammamur WS Microsoft Office

OcHoBHble cepBucHbIe nporpammbl Microsoft Office: Access, Excel, Word. Co3manue u penakrupoBaHue
JokyMeHTOB. Beenenne B MnTepret. ['nobanbhas nHdopMallioHHas CETh.

1.3. CoenmnanbHblii Kypc.

1.3.1. Cneyuanvnas mexHon0zus.

ITnan m nporpamMa HacTosied TeMbl u3noxkeHsl B Teme 1.3.1. «CnenuanbHas TexHonorus» Pasgena 1.3.
CrnenupanpHoro Kypca mid NpodecCHOHANBHOH MONrOTOBKM pPabOTHHMKOB KBaMGHULUPOBAHHOIO Tpyda I10
npodeccun JlabopaHT xuMHYeckoro aHanusa 2-ro paspsana. Copepxanue NporpaMMbl KOPPEKTUPYETCA UCXOOs H3
YPOBHS 3HaHHH y4yaluXcs Mo JaHHOW TeMe W OmbITa paboThl COCTABIIAETCS, A TaK XKe M3 cnet(uKky KOHKPETHOR
OTpaci U NMpeANpUATHS.

1.3.2. IIpomsiuinennan besonacnocms U 0OXpana mpyoa.

Coneprxanue nporpamm ussioxeHo B teme 1.3.2. «[IpoMbinuienHas 6e30MacHOCTh M OXpaHa Tpyna» Paznena
1.3. CrnenmanbHOTO Kypca s npodeCcCHOHANBHON MOATOTOBKH PabOTHUKOB KBaTHGUIMPOBAHHOTO TPyHa IO
npodeccun JlabopaHT XHUMHIECKOrO aHaNIKH3a 2-T0 paspsina.

IIpu HeoOXOAMMOCTH COREpXKAaHWE MPOTPaMMBl MOXKET KOPPEKTHPOBATBECA HCXOAS U3 YPOBHA 3HAHUH
ydamuxcs [0 JaHHO# TeMe U onbiTa paboTHl.
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2. IPAKTUYECKOE OBYYEHHE

TEMATHUYECKUU TUIAH
Ne ii/m Tema Juciio yacos.
2.1. Ilponspoxcreennoe oGyuyeHne
2.1.1. | BBonmHOe 3aHATHE 2
212, HHerpykTax no 6e3omacHoCcTy TpyAa, MOXKapHOH 6e3011acHOCTH |
3NEKTPOOE30MaCHOCTH 6
2.1.3. | Obyuenue husnyeckuM H QUINKO-XUMHUECKUM METOaM aHalH3a. 48
2.1.4. | Ob6y4yeHHe TEeXHUUECKOMY aHAITU3Y 56
Hroro: 112
2.2. IIpou3BOCTBEHHAN PAKTHKA
2.2.1. | MHCTpYKTaX 10 OXpaHe Tpyla U rokapHoH 6e30macHOCTH. 8
2979 CamocrosTenpHOe BBIIONHEHHe paboT 1abopaHTa XMMHYECKOTO aHaiu3a 5-ro 96
paspsja.
Hroro: 104
BCEI'O 216
IIPOTPAMMA

2.1. IIpousBoacTBeHHOE 00yUeHHe.

2.1. Ilpon3BoAcTBeHHOE 00y4YeHHUE

Tema 2.1.1. Beoonoe 3anamue.

3agaun MpOM3BOACTBEHHOr0 oOy4YeHHs NMPHU MOBHIMICHHH kBamudukaumu. ComepxaHue Tpyna jJabopaHTa B
COOTBETICTBHHM ¢ TpeOOBaHMAMH  KBAJTH(QUKALMOHHOM  XapakTepHCTHKH. KpaTkoe  O3HaKOMJICHHE C
TEXHOJIOTHYECKHM 000pyNOBaHHEM H IPOMYKIMEH, BBIITYCKAeMOH NPEIIIPUITHEM, €0 TPaJULUIMH.

Ponp xumMuueckoli 1abopaTopuy B NMOBHILIEHIH Ka4€CTBA BBITYCKaeMOH NPOMYKLIUH U YCOBEPIIEHCTBOBAHUH
TEXHOJIOTHH ee Npou3BojacTBa O3HaKOMIIEHHE C NpOrpaMMOH NPOM3BOACTBEHHOro o0ydeHMs U BUHaMH pabort,
BBITIOJIHAEMBIX II0 5-My paspsny.

Tema 2.1.2. Hucmpyxkmasie no 6ezonacnocmu mpyoa, ROMCAPHOL He30NACHOCHU U
IeKmpode3onacHocmiL.

Copnep:kaHue TeMbl W3JIOKCHO B IpOrpaMMe TMOJrOTOBKH HOBBIX pabouux Ha 2-if paspsap (cMm. Temy 2). B
cliydae HeOOXOIMMOCTH HMHCTPYKTOP MOXET CKOPPEKTHPOBATh €ro C Y4eTOM MpeIINECTBYIOUIEro YpOBH:
HNOATOTOBKY YYAILMXCA.

Tema 2.1.3. Obyuenue ruzuueckum u QU3UKO-XUMUYECKUM MEMO0aM AHAIU3A

Opranuszauus pabouero mecta MucTpykTak no 6e3onacHocTy Tpyaa

Hedenomerpuueckue u TypOumumerpudeckne Metonbl. OmpemeneHde XJIOPHOMOHA B PacTBOpe
Hedenomerpuueckum MeTonoM. TypOuauMeTpudeckoe onpeeNeHr e HHHKA.

CnexTpanbHplif  MeTOA. ATOMHO-3MMCCHOHHBIH  Meron. KauecTBeHHBI  CHIEKTpaJbHBIM  aHanM3
JIETMPOBAHHBIX CTajiel, CIUIAaBOB LBETHBIX METAUIOB U pyld. KosmdecTBeHHbIH CleKTpalbHBIM aHaNu3 CIUIaBOB U
metauioB. PotorpadupoBaHye crnekTpoB. [locTpoeHue rpafgyHpoBOYHBIX rpadUKOB M ONpedeieHHEe IO HUM
COIepKaHHS 3JEMEHTOB B CIUIABaX.

ATOMHO-a0cOpOLIMOHHBIH MeTon, ero OocHOBbL. McTounuku Bo3OyxneHus. OrpeleneHue 37eMEHTOB B
criaBax. Meron ¢oroMerpud mameHd. Iloaroroeka rutameHHoro ¢oroMerpa k pabore, Boibop cBetouipTpa,
NOCTPOEHME IPaLyHPOBOYHOT0 rpaduika. AHaM3 KOHTPOIBbHOH Npodsl. OmpeaeieHHe MIENOYHbIX 3JIEMEHTOB.

Onyopumerpuyecknid meron. Beenenue Bo Quyopumerpuro. [Ipumeps! onpeneneHUi U OCBOGHHE METOAA
(JIyOpeCIIeHTHOrO  TUTPOBaHMsA. Bonbsramnepomerpuueckuil Meron. KayecTBeHHOe U KOJHHYECTBEHHOE
olpegjesieHue KaTHOHOB 2-i rpynmel. OrnpeneneHne HHTpoOeHzona B pacTBopax. OnpenencHue HUKENS B CTAIH
merogoM no6aBok. CHATHE MONSAPOrpaMM, pacdeT NOTEHLUANIOB TOSYBOJHBEL. AMIIEPOMETPUYECKOe THTPOBAHUE
pacTBOpa, COAePKALEero HOHbI CBUHIA. TepMoanekTpruieckuil Metoa. IIpoBenenue sxcnpecc-aHaIM30B cTajled Ha
COJiepiKaHye yriieposa H KpeMHus. [locTpoeHue TpafyHnpOBOYHBIX ITPA(HKOB, IPOBESICHUE PACUETOB.

Tepmuueckuil Meton. HcecienoBanue pyn, colieil, CIUIaBOB M OTHEYIIOPOB TepMOrpadUYecKUM METOIOM.
[octpoenue tepmorpammsl. Pacuer. TepmorpaBuMeTprueckoe OIpelesieHre IEeTOYHBIX, MIEJOYHO3EMENbHBIX,
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penkozeMeTbHbIX U OIaropoIHbIX METAJLIOB.

Macc-cniekrpoMeTpudeckuii meron. OmnpefeneHue H30TONOB Ppa3iMYHBIX 3JEMEHTOB. AHanu3 cMmeceit
opraHuyecKux BemecTs. [lomyyeHue Macc-CIeKTpOB, UX paclIK(ppOBKa U pacuerT.

Pagnomerpuueckue (pajuoXUMHYECKUE U PATHOMETPHUECKUE) METOIEI.

[IpoBenenue paboT ¢ pajUOaKTHBHBIMH BEILECTBAMH IOJ KOHTPOJIEM MEIHMKO-CAHHUTAPHOH CIyXKObl U
cayObl  go3uMeTpUH. YjaneHHe u3 pabouMx MOMEIIEHHWH paJMOaKTHMBHBIX OTXOJOB M 3arpsa3HEHHOTO
000pyNOBaHHSI, SBISIFOLMXCS HCTOUHHUKOM paclipOCTPaHEHUs paAUOaKTUBHBIX BEIIECTB.

Tema 2.1.4. Obyuenue mexHuUeCKOMy QHATU3Y.

Opranuzanus padovero mecta MHCTpykTax no 6e3onacHocTH Tpyna. OCBOGHHE PErHCTPUPYIOLIEH IPYIIIbI
aHaJM30B [0 KOHTPOJIIO MPOU3BOACTBA ISl KOJIMUECTBEHHOIO COCTABa M KaYeCTBa aHAJIM3UPYEMOIO BEeLECTBA.

AHanu3z cMecel B3pBIBOOMACHBIX OPraHMYECKHX BEIECTB C IPUMEHEHUEM Pa3IMYHbIX XpoMaTorpagos.

OcBoeHHe perynupymomieil rpynrbl aHAIW30B, NPOBOAUMBIX IJI KOPPEKTUPOBKHA TEXHOJIOTMYECKOTO
npouecca. OByiaieHHe TeXHHKOH 3Kchpecc-aHanu3oB. [IpoBeneHue apOurpaxsbix aHamm3oB. OcyllecTBICHHE
AHAIUTHYECKOTO0 KOHTPOJIS: IPOMBILUICHHBIX CTOKOB M3 LEXOB; pabOThl OUYMCTHBIX COOPY)KEHHM Ui
MPOMBIIIJIEHHBIX CTOYHBIX BOJI; KauecTBa OOOPOTHOM BOABI M BOABI CITyCKAaeMOHl B €CTECTBEHHBIE BOIOEMBI.
AHanus BO3AYIIHON Cpedbl Ha TEPPUTOPUH NPEANPUATHS, B MPOU3BOJCTBEHHBIX IIeXaX M OTACNbHBIX amaparax.
OBnafeHue MeToaMH aBTOMATHYECKOr0 KOHTPOJIS ¥ PEeryIHpOBaHMs MPOU3BOACTBEHHBIX NPOLIECCOB MO COCTAaBY
PEaKLMOHHOM MaccChl Ha TaHHOM MpeANpUATHH.

2.2. IIpon3BoacTBEeHHAS MPAKTHKA

Tema 2.2.1. Hucmpykmasic no oxpare mpyoa u noxcapHoii 6e3onacuocmu.

Cuctema ynpaBlieHHs OXpaHOH TpyAa OpraHu3aluHM CciaykObl 06e30MacHOCTH Tpyda Ha MPEeANpPHUATHH.
HHcTpykTask 10 OXpaHe Tpyda M MOXapHOW 0e30MmacHOCTH Ha NMpeAnpusTvd. IIpuMeHeHHe CpeicTB TeXHUKHU
6e30MaCHOCTH U MHAMBUAYATEHOM 3a1IHTEL.

Tema 2.2.2. CamocmoamensHoe 8bIROIHEHUE PADOM 1ADOPAHMA XUMUYECKO20 AHANIU3A 5-20 pazpaoa

BeinoniHeHHe BceX BUIOB paboT, BXOASAIIMX B KPYT 00s13aHHOCTEH J1abOpaHTa XUMHYECKOTO aHANIK3a 5-T0
paspsana. [Iposenenue 0co60 CIOKHBIX aHAIU30B MHOTOKOMIIOHEHTHBIX CIUIABOB HA HUKEIEBOM, KOOANBETOBOM U
TUTAaHOBOH M HMOOMEBOI OCHOBAX C MPHUMEHEHHEM NPUOOPOB U alnapaToB MO HCIIOIb3YEMbIM METOJUKAM.
OnpeneneHue peaKux, PeAKO3eMeNbHbIX U OIaropOIHBIX METAUIOB. Y4acTHe B pa3paboTkaX HOBBIX, METOAMK IS
XHMHUYECKOTo aHaIn3a. ANPpoOHpOBaHHE METOIUK, PEKOMEHIOBAHHBIX K TOCTHPOBAHHIO.

Hananka o6cnyxuBatoiero obopynosanus. OcylecTBIeHHE PYKOBOACTBA 1JaDOpaHTaMH XHMHUYECKOTO
aHayM3a 6oJiee HU3KOro pa3psaa DKOHOMHOE pacXOJOBaHHE MAaTEePUAJIOB U SHEPrUH. BrinoaHeHue TpeboBaHHH
0e30macHOCTH Tpya, MOXKAPHOH 6e30MacHOCTH U 37eKTpoOe30NacHOCTH, IPOU3BOACTBEHHON CAaHUTApUH U
BHYTPEHHETO Pacropska.

IIpozpammy nodzomogun:

Beoywuii cneyuanucm no obyuenuio paboyux L //,;;v /
Qunuana « Vuebnuwii Llenmpy AO « Camapanedpmezaz» A Y Cumyenxog A.B.
— N\ ¥" Y/ 4
/
Coenacosao:

Hauanvrux omoena obecnevenus kavecmea 06yyeHus u mpeHuHaa
Qunuana « Yuebnuwuii Llenmpn AO « Camapanegpmezaz» Kopomxos B.H.
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