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Hacrosimas mporpamma paspaborana B UIIOY «II1O «<HED®TEI'A3» u npeana3zHaueHa st
MOATOTOBKH pabounx 1o npodeccuu «J[abopaHT XMMHYECKOTO aHAIu3a» 2 pa3psiia.

[IporpamMma mnpodeccuoHanbHOIO OO0Y4YEeHMs: MOATOTOBKA no npodeccun «JlabopaHt
XUMHYECKOTO aHalln3a» 2 pa3psaa pa3paboTaHa Ha OCHOBE CIEAYIONUX HOPMATUBHBIX JTOKYMEHTOB:

e OenepanbHblil 3ak0oH OoT 29 pekabps 2012 r. Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny;

e [Ipuka3z Muntpyna Poccuu ot 27.04.2023 N 344H "OO0 yTBEepkICHUU NPOPECCHOHAILHOTO CTaHAapTa
"Crenpanuct 10 XWMHUYECKOMY aHalu3y BOJABI B CHCTEMax BOJIOCHA0)KEHHWS, BOJOOTBEICHMUS,
temiocHabxenus" (3apeructpupoBano B Muntocte Poccun 25.05.2023 N 73444)

e [Ipuka3 MunucrepcTa oopazoanus 1 Hayku P® ot 14 uromns 2023 1. Ne 534 «O06 yTBepkIeHUA
[lepeunss npodeccuii paboymx, MODKHOCTEH CIIY)KAlUX, MO KOTOPHIM OCYHIECTBIISETCS
npodecCuoHaIbHOE 00yUeHUE

o ®denepanbHbiii 3ak0H OT 22.07.2008 N 123-D3 (pen. ot 25.12.2023) "TexHU4YeCcKuil periaMmeHT o
TpeOOBaHUAX MOKAPHOU Oe3omacHocTH"

e @enepanbubiii 3akoH OoT 21.07.1997 N 116-®3 (pen. ot 08.08.2024) "O mnpoMbIIUICHHOM
0€30MacCHOCTH OINACHBIX NPOU3BOACTBEHHBIX OOBEKTOB" (C M3M. M JOMH., BCTYIl. B CHIY C
01.03.2025)

e [IIpuka3z Muntpyna Poccum ot 29.10.2021 N 766n "O6 yrBepknenun IlpaBun obecnieueHus
pabOTHUKOB CpEACTBAMH WHIUBUAYAJIbHOM 3allUThl M CMBIBAIOIIMMM  cpeacTBamu’
(3apeructpupoBano B Muntocte Poccun 29.12.2021 N 66670)

e [Ipuka3 MunsapaBa Poccun ot 28.01.2021 N 291 (pen. ot 02.10.2024) "O6 yrBepkIeHUH
[Topsinka npoBeaeHHs] 00sA3aTENbHBIX NPEABAPUTENBHBIX U MEPUOANYECKUX MEAMIIMHCKHUX
OCMOTPOB pPaOOTHHUKOB, MPETYCMOTPEHHBIX YacThiO 4eTBepTOil cTarbu 213 TpynoBoro kojaekca
Poccuiickoit @enepannu, nepedns MEIUIUHCKUX TPOTUBONOKAa3aHUI K OCYIECTBICHUIO PaboT
C BpeIHbIMH M (WJIM) OMAaCHBIMU INPOU3BOACTBEHHBIMU (DaKTOpaMu, a Takxke palboTam, MpH
BBIMIOJTHEHUH KOTOPBIX IPOBOAATCS 00s3aTeNbHbIE IPEIBApUTEIbHBIE W NEPUOAMYECKUE
MenuIuHCKe ocMoTphl" (3apeructpupoBano B Muntocte Poccun 29.01.2021 N 62277)

e Enunelii TapudHO-KBaIM(PUKAMOHHBIN clpaBOYHUK pabdor u mpodeccuii padounx (ETKC),
2019, Bemryck Ne 1 ETKC;

e [IIpuxa3 Pocrexnamzopa ot 15.12.2020 N 534 (pexn. or 31.01.2023) "OO yTBepxkaAeHUU
denepanbHBIX HOPM U TpaBwil B 00JacTH MNpoMbIIUICHHON Oe3omacHocty "llpaBuia
0e30macHOCTH B He(TAHOM M Tra30Bod mHpoMmblluIeHHOCTH" (3aperucrpupoBaHo B MuHiocte
Poccum 29.12.2020 N 61888)

VYdeOHass mporpamMMa SIBISIETCS JTOKYMEHTOM, ONPEACISIONIMM  COACp)KaHHWE OOy4eHHUs 110
COOTBETCTBYIOIIMM TIpeAMETaM, M paszpaboTaHa ¢ Yy4eToM 3a7ad MpodhecCHOHATBHOTO O0yJYeHUS,
COBCPUHICHCTBOBAHUS IMOATOTOBKU M IOBBIIIICHUA KBaJ'H/I(i)I/IKaHI/II/I pa601mx Ha MpOU3BOACTBC.

KonnaecTBo 4acoB, OTBOJMMBIX HAa M3y4€HHUE OTIEIBHBIX TEM MPOrPaMMBI, MOCIEI0BATEILHOCTh UX
W3YYEHHUS B CTydae HEOOXOIUMOCTH pa3peniaeTcsl H3MEHSTh.

B cBsi3u C cOBepIIEHCTBOBAHUEM MPOM3BOACTBA MPOTPAMMBbI TEOPETUYECKOTO U MPOU3BOJICTBEHHOTO
oOydeHus, HEOOXOAMMO CHCTEMAaTHYECKH [OTOIHATh Y4YeOHBIM MaTepHaIoM O HOBOM OOOPYIOBaHHH,
COBPEMCEHHBIX TEXHOJOTHMYCCKUX IIPpOoHCCCax W MEPEAOBBIX IpHEMax W MECTOAAX TPyJda, KOTOPBIC Ha4dalld
BHEJPATHCS B OTEUYECTBEHHYIO U 3apYOEKHYIO MPAKTUKY OypeHHus Mocje W3JIaHUS HACTOSILIUX MPOrpaMM.
HckmrouaTh M3 HUX HW3YyYCHHE YCTAapeBIIMX TEXHOJIOTMYECKHX IPOIECCOB, 00OPYAOBaHHUE, yCTapeBIIYIO
TEPMUHOJIOTHIO M CTAHJAPTHI, 3AMCHSISI UX HOBBIMH

1. ITIPOI'PAMMA
MOATrOTOBKH 1O npodgeccuu



«JIadDopaHT XUMH4Y€CKOI0 aHAJIU3a» 2 pa3psaaa
1.1. HEJb PEAJIN3ALUA TPOT'PAMMBI

B pesynprare oOyueHMs M YIOBJIETBOPUTEIBHOIO IPOXOXAEHUS HUTOrOBOM aTTeCTalUH
CJIyIIaTeNb OCBAaUBAET HOBBII BUJ NMPO(EeCCHOHAIBHON A TEeIbHOCTH:

OcyIecTBICHHEe XUMHYECKOTO aHaM3a BOJBI B CHCTEMaX BOJIOCHAOXEHHS, BOJOOTBEACHHS H
TEIUIOCHAOKEHUS.

OcHoBHast 1iefib BUAa MPOGECCHOHAIBHON AEATSIBLHOCTH: CHOPMHUPOBATH y CIyIIATeIeH
TCOPCTUUCCKHUEC 3HAHUA U TPAKTUICCKHUEC HABBIKU pa6OTBI, OBJIaZICHUC YKAa3aHHBIM BUAOM ACATCIILHOCTU
U COOTBETCTBYIOUIMMH MNPOPECCHOHATBHBIMUA KOMIIETCHIUSAMH OOYYarOIIUXCS B XOJA€ OCBOCHUS
po(heCcCHOHATLHOM MOATOTOBKH

1.2. TIJIAHUPYEMBIE PE3YJIbTATbI OBYUEHUS

ITon mnpodeccuoHanbHbBIM O0y4eHHEM 1O IporpamMmaM Mpo(ecCHOHAIBHOW IOATOTOBKH I10
npodeccusaM pabouMx M JOHKHOCTSAM CIYXKAIIMX HMOHMMAaeTcs NMpogecCHOHAIBHOE O0y4eHHUe JIHIL,
paHee He UMEBIIUX Mpodeccun paboyero UK JOHKHOCTHU CITYKallEero.

[IporpamMa HampaBiieHa Ha OCBOGHHE HOBOM TpyaoBod QyHkuuu: OcyliecTBiIeHHE
MOJArOTOBUTENIBHBIX pabOT AJIs IPOBEIECHUS XMMHUECKOT0 aHAJIN3a BOJIbl B CUCTEMAX BOJOCHA0XKEHNUS,
BOJIOOTBE/IEHUS, TEIUIOCHA0KEHUS
Pesynbrarsr ocBoenus nporpammsl o [1C:

IIpodeccust — JIaGopaHT XMMHUYECKOT0 aHajK3a 2 paspsia
O0o0menHas TpyaoBasi pynkums: [IpoBereHue HECTOKHBIX aHAIM30B M0 NPUHITON METOAMKE 0e3
IIPEJIBAPUTEIBHOTO Pa3/IelIeHUs] KOMIIOHEHTOB.

TpynoBbie pyHKIMH:

1. HpOBeI[CHI/Ie MMPOBEPKU TEXHUYICCKOTO COCTOSAHUA aHAJIMTUYICCKOTO O6Op}7)10BaHI/IH, YCTaAHOBOK
n HpI/I60pOB JJI1 XUMHUYECKOT'0 aHaJIn3a BOJbI B CUCTEMAX BO}IOCHa6)KeHI/I$I, BOOOOTBCACHNA,

TEIJIOCHA0KEHUS
Tpynossie [TonroroBka  pabouero Mecta W palUMOHAIBHOE  paclpeaesecHue
JENUCTBUS AQHAJTUTUYECKOTO O00OpYJOBaHUS, MPUOOPOB M OCHACTKU JJsl MPOBEACHUS

paboT MO XUMHUYECKOMY aHaJM3y BOJBI B CHCTEMax BOJOCHAOKEHUS,
BOJIOOTBEICHUS, TETNIOCHA0KEHHS

[TpoBepka pabOTOCIIOCOOHOCTH aHATUTUYECKOTO, CIEKTPOPOTOMETPUYECKOTO
000pyOBaHUs, YCTAaHOBOK, TMPHOOPOB, OMNpEACIICHHEe pecypca HX
pabOTOCIOCOOHOCTH Il MPOBEACHUS XUMHMUYECKHX AaHaJIM30B BOJBI B
cucTeMax BOJIOCHA0KEHUS, BOJOOTBEICHNUS, TETIIOCHA0KESHNUS

Buecenue 3amnucel 110 pe3yibTaTaM IIPOBEPKU B ONIEPATUBHBIN XKypHaII

Ocy1iecTBiIeHNE MPOBEPKH TEXHUYECKOTO COCTOSIHUS AHAIUTUYECKUX BECOB U
npuOopoB, TpeOYyIOUUX CTAalMOHAPHOM YCTAaHOBKH, JJISi BBINOJIHEHUS
XUMHUYECKUX aHAIM30B BOJAbI B CUCTEMAaX BOJOMOATOTOBKHU




COCTaBJIeHI/Ie AKTOB U IIG(I)CKTHLIX BCHOMOCTCﬁ JJIs OHpeI[CJICHI/ISI BHUJIOB U
00beMOB HEOOXOIUMBIX PEMOHTHBIX U HAIQJI0YHBIX PaboT

[IpoBeneHne MOATOTOBKM TPEIOKEHUH I pa3pabdOTKH  eXKEeMECSTYHBIX
IUTaHOB, I'PaUKOB PadOT MO TEXHUYECKOMY OOCITYKUBAHHIO 000PYIOBaHMUS,
YCTaHOBOK, MHpPUOOPOB MJIsi XHMHYECKOTO aHalIW3a BOJABI B CHCTEMax
BOJOCHA0KEHUA, BOLJOOTBENECHNUS, TEINIOCHAOKEHNS

Heob6xoaumele OO0ecrieunBaTh HAJIMYUE WHIWBHUIYaTbHBIX CPEICTB 3alIMTHl Ha pabodyem
YMEHHUS MecTe

OO0ecrieunBaTh parMoHaIbLHOE 000pyIOBaHHE PAabOYMX MECT U pa3MEUICHHE
000pyI0BaHuUs, OCHACTKH, TPUOOPOB JJIsI POBEACHHSI XUMHUUYCCKUX aHATU30B
BO/IbI

[IpencraBisiTh CBOEBPEMEHHO J1abOpaTOpHOE O0OpYyIOBaHHE, IPUOOPBI,
YCTaHOBKH Ha MEPHUOINYECKYIO IIPOBEPKY MIIH ATTECTAIHIO

JIMarHoCTHpOBaTh TEXHUUECKOE COCTOSIHUE JTA00PaTOPHOTO 00OPYAOBAHUS 10
BBITIOJTHCHUIO XHMHUYECKUX aHAIM30B BOABI U KOHTPOIUPOBATH UCIPABHOCTH
MIPUCIIOCO0ICHUH U IPHOOPOB

O00CHOBBIBATD H606XOI[I/IMOCTB BbIBOJA 060py,Z[OBaHI/IH U3 SKCIlTyaTallun

CocTaBnsaTh 3asIBKM Ha HpI/I60pH, HpI/ICHOCO6J'ICHI/I$I H CPCACTBA 3allIUTBI AJIA
BBITIOJIHCHHA I1JIaHOBBIX pa60T M0 XUMHWYCCKOMY aHaJIN3y BOJbI

HeobOxonumeie OO6mue TpeboBaHUsA K KOMIIETEHTHOCTH MCIBITATEIbHBIX U KaTHMOPOBOYHBIX
3HAHUSA nabopatopuit

[IpaBuna monb30BaHUS CHCTEMaMHM KOMMYHAJIbHOIO  BOJIOCHAOXKEHUS,
BOJIOOTBeIeHUs, TeriocHa0xkeHus B Poccuiickoit denepanuu

HOMeHKJ'IaTypa TCXHOJIOTHYCCKOT'O MW BCIIOMOI'aTCIIBHOI'O O60py,HOBaHI/I$I
CHCTEM BOI[OCHa6)K€HI/I$I, BOJOOTBCIACHHA, TEeII0CHA0KEHUS

2. HOI[FOTOBKa PACXOJHBIX MATCPUAIOB IJId MPOBCACHHA AHAIM30B XMMHUUYCCKOIo COCTaBa BOJbI B
CHUCTEMaAXxX BOI[OCHa6)KCHI/I$I, BOOOOTBCACHMA, TEIUIOCHA0KEHUS

TpynoBsie O6ocHoBaHMe MOTpeOHOCTE B HOMEHKIATYpe W 00BbeMax MaTepHallbHO-

}IGI)’ICTBHSI TCXHUYCCKOI'O 06ecnequI/m ACATCIIBHOCTU 110 HpOBeJIeHI/IIO XUMHNYCCKUX
aHaJIM30B BOALI B  CHCTEMax  BOJOCHAOKEHHSA,  BOIOOTBEIEHHS,
TEINIOCHA0KEHHUS

CocraBieHue 3asiBOK Ha MPUOOpPETEeHHE HOBBIX IMPHOOPOB, aHATUTHYECKOTIO
0o0OpynOBaHUs, XHMMHUYECKOM TOCYyObl W  JPYTUX  BCIIOMOTaTeIbHBIX
MaTCpraJIOB JId BBIIIOJHCHHA XUMHWYCCKUX aHAJIM30B BOABLI B CHUCTEMax
BOJIOCHA0KEHUS1, BOJIOOTBEACHNUS, TEIIIOCHA0KEHUS

dopmMupoBaHUe 3asBOK Ha XUMHUYECKHE PEAKTUBBI, CTaHJApTHbIE 00paslibl,
nacropTa M cepTu(uKaThl KadyecTBa peakTUBOB U CTaHIAAPTHBIX 00pa3loB JUIs
BBIIIOJIHECHNS] XUMUUYECKUX aHAIIU30B BOJIbI

[IpoBeneHne MpPOBEPKU MPUTOJHOCTH XUMHUYECKHX PEAreHTOB, XMMHUYECKOM
MOCY/Ibl, CPEACTB UHAUBUIYAIbHOW XUMUYECKOMN 3aIUThI




Opranuzanys ONEpaTMBHOIO KOHTPOJIA  PAcXoja dBJIEKTPOIHEPTHUU U
XUMHUYECKHX PEareHTOB INPHU BBIOJHEHUU PabOT MO0 XUMUYECKOMY aHAIHU3Y
BOJIbI

Pacuer YACIBbHBIX HOPM pacxona 3JICKTPOIHCPIUU U XUMHUYCCKUX PCArCHTOB B
CHCTEMax BOI[OCHa6)KeHI/I5I, BOOOOTBCACHNA, TEINI0CHA0KEHUS

Ilouck u BHEAPCHHUEC HOBBLIX 3KOHOMHYHBIX, 6630HaCHBIX, 0osiee TOYHBIX
METOA0B XMMHUYCCKOI'O aHaJln3a BOJbI

HCO6XOZ[I/IMBIG I'oToBuTH MIpEATOKEHUA IO BHECAPECHUIO HOBOI'O O60py,Z[OBaHI/IH B CHCTEMaAx
YMCHUA BOI[OCHa6)K€HI/ISI, BOJOOTBCIACHHA, TEIIOCHAOKEHUS

OI_ICHI/IBaTB ANHAMUKY HNCITOJIb30BaHUA MaTCprUAJIbHO-TCXHUYCCKUX nu
DHEPIeTUYECKUX PECYpCOB B TMpoIecce IKCIUTyaTallid JIabopaTOpHOTO
000pyI0BaHus, YCTAHOBOK

Pa3pabarbiBaTh MHCTPYKIIMU 1O BHEAPEHHUIO IKOHOMHYHBIX M O€30MaCHBIX
METOJI0OB XHMMHYECKOIO aHajli3a BOJBI B CHCTEMAxX BOJOCHAOKEHHS,
BOJOOTBEIECHUSA, TEIIIOCHAOKEHUS

OCyIecTBISATh TIOUCK PEIICHHs] TPO0JIeM, BO3HUKAIOIIUX TPH TPOBEIACHUN
TIOBBIIICHUS KBaJTU(PUKAIIHH, cepTH(UKAINN u aTTecTaluu
po(heCcCHOHATBHBIX KOMIICTCHITHNA

Heo0Oxomumeie JTHKa AEJIOBOTO OOIICHUS
3HAHUS

OCHOBBI NTPOU3BOJICTBEHHO-XO3SIICTBEHHONW JESATENIbHOCTH CTPYKTYPHOIO
MOAPA3ACICHUs 10 BBINOTHEHUIO XMMHUYECKUX AHAIM30B BOJABI B CHUCTEMAxX
BOJIOCHA0KEHUS, BOJIOOTBEICHUS, TETIJIOCHA0KEHUS

[TpaBuiia paboThl B XUMHUYECKOH JabopaTtopun

1.3. TPEBOBAHHUSA K YPOBHIO NOATOTOBKH (OBPA3OBAHHUIO H
OBYYEHHIO) IIOCTYHAIOIIEI'O HA OBYYEHHME, HEOBXOJIMMBIE IJIAA
OCBOEHMS NTPOT'PAMMBbI

HporpaMMa pa3pa60TaHa JJIA JIAL, HE HMCIOIIIHUX npo@eccmo, CIICIUAaJIbHOCTD.

1.4. TPYJOEMKOCTb OBYUYEHUS
HopmartuBHas TpyaoeMKocTh 00ydeHus: 1mo JaHHOi mporpamme — 398 akajeMuueckux dyaca,

BKJIIOYasi BCE BU/IbI ayJUTOPHOM U BHEAYTUTOPHOU (CaMOCTOSITENIbHOM) yueOHON paboThI CIymaTens, a
TaKXe MPaKTUYecKoe 00ydyeHue.

1.5. ®OPMA OBYUYEHUS

®opma oOyueHus: — O4Has, OyHO-3a0uHas. OCHOBHOU (HOpMOIl TEOpEeTHUECKOW MOITOTOBKH
ABJIAETCS JICKIIUS.



2. OPTAHU3AIIMOHHO-IEJATOI'MYECKHUE YCJI0OBUA

2.1. TPEBOBAHHUSA K KBAIM®UKALUU TIEJATOI'MYECKHUX KAJIPOB,
OBECIHIEYUBAIOIUX PEAJIN3ALINIO OBPA30OBATEJIBHOI'O TPOLECCA

Kpamudukams megaroruueckux pabOTHUKOB COOTBETCTBYET KBaJTH(PHUKAIIMOHHBIM
XapakTepUCTHKaM, YCTaHOBJIIEHHbIM B EIMHOM KBaJM(pHUKALMOHHOM CIPAaBOYHUKE JOJDKHOCTEH
PYKOBOJUTENCH, CHENHAINCTOB W CIyXamuxX, paszzaene «KBanmpukamoHHbIe XapaKTePUCTUKH
JOJDKHOCTEH pabOTHUKOB 00pa30BaHUsA», YTBEPKIEHHOM IIPHUKa30M MUHHCTEPCTBA 3ApaBOOXPaHEHUS
U couuanbHoro pazsutus PO Ne 761H ot 26 aBrycrta 2010 rona (3apeructpupoBaH MHUHHCTEPCTBOM
tocturii PO 6 oktsa0pst 2010 romga Ne 18638).

2.2. TPEBOBAHUSI K MHWH®OPMALIMOOHBIM U YYEBHO-METOAWYECKHUM
YCJIOBUAM

Caymarenu UIIOY « IO «<HE®TEI'A3» obecneunBaroTcs 10CTYIIOM K COBPEMEHHBIM 06a3am
JAHHBIX, WH(OPMAIIMOHHBIM CIPAaBOYHBIM M TIOMCKOBBIM CHCTEMaM, YTO IO3BOJISIET B TOJIHOW Mepe
00ecneynTh peaan3aluo MporpaMmal.

CrnymarensM mpefocTaBlIeHa BO3MOXHOCTb —IOJNB30BaThes  (OHAAMH OuOIMOoTEKH,
3JIEKTPOHHBIM Y4€OHO-METOAUYECKHM MaTepHaIoM, KOTOPBIA MOXKET CKaunBaThCs Ha (pIIem-HOCUTeNH,
a Tak)Ke CIIPaBOYHO-IIOMCKOBOM cucteMoit Koncynprant [lmroc.

JUiss CcaMOCTOSITENIbHBIX 3aHATUH B paMKax Kypca CIIyIIaTeNssM BBIJACTCA KOMILJIEKT
HOPMAaTUBHBIX JOKYMEHTOB Ha JIEKTPOHHOM HOCHUTEJE.

YueOHO-MeTOANUYECKOE 00ecTeueHne:

KoimmuecTBo
Paszpnen HaunmeHnoBanue
(1ur.)
Ilnakarel:
[InakaTel MO OKa3aHWIO IEPBOM JOBpaueOHOM 1
IIOMOIIN pu ymubax, IIepesIoMax,
KPOBOTEUEHMSIX, TMOPAKEHUU DIEKTPUUECKUM
TOKOM, IpU OXOrax, IpH OTPABICHUAX, IPHU
0OMOPOKEHHSIX
Komnbrorepusbie Maxkcum I-01 Tpenakep-MaHeKeH ISl 1
(oOyuaromme, 00pabOTKH TPUEMOB CEPJICUHO-JIETOYHOMN 1
TeCTHPYIOIIHeE) MO3rOoBO# peanumaruu"
NPOrpamMMmbl
Y4eOHO-MeTOAUYECKHE «JlabopaHT XMMHUYECKOTO aHAITU3a» B
nocoous: 3JIEKTPOHHOM
BUJIE
Jlureparypa:
baiikoB H. M., Caiidpyrnunos X. X., ABaees I
H.: «JlaGopaTtopHblii KOHTpOJb MpH J00BIYE
HedTH U raza». M., «Hexapa» 1983 r.
Oypmep WM. 3., 3aiiues B. H.: «Oo6mas B
XUMHYECKas TexXHonorus», M., «BpIicmas ICKTPOHHOM
mKonay», 1986 r. Brae
OnpmanoBa K. M., ITuckapesa C. K., bapamkon
K. M.: «Ananmutuueckas XuMus», M., «XuMHIY,
1980 .




byces A. U., Epumor U. Il.: «Onpenenenus, B
MNOHATHUS, TepMUHBI B xuMmuu: Ilocobue | aneKTpoHHOM
o1 yuanmxcesi». M., «IIpocsemienuey, 1981 r. BUJIE
OnpmanoBa K. M., ITuckapesa C. K., bapamikoB
K. M.: «Ananmutuyeckas XuMusa», M., «XUMHIY,
1980 .
Oypmep WM. DO., 3aiiues B. H.: «OOmas
XUMHUYEcKass TexHoiorus», M., «Bricmas
mKoJja», 1986 r.
I'ypeBuu . A.: «IIpousBoacTBeHHOE OOy4YEHHE
1a00paHTOB-XUMUKOB», M., «BpIciias mkoma,
1987 1.
H.JIL. T'nunka « OO1as XuMus»
JIL.A I'oHuapenko «XHAMHU» (yueOHo-
MPaKTUYECKHUH cripaBouHUK) «DeHukc» 2014r.
A IO. CraxeeB «Bcs xumus B 50 Tadimmax» Poct
1998r.
JLIT YepnukoBa «lllmapranky no Xumum»
®enukc 2003r.

Bupeopuiabmer: IlepBas IIOMOILIb IIOCTPAIaBIIAM pu 1
HECYACTHBIX CJIy4asX Ha MPOU3BOJICTBE.

2.3. TPEBOBAHUS K MATEPUAJIBHO-TEXHUYECKHUM YCJIOBUSIM

MatepuanbHo-Texuuueckas 6aza UIIOY «[IUO «HEDTEI'A3» cooTBeTCTBYET 1EHCTBYIOIMINM
IPOTHBONOXAPHBIM, CAHUTAPHO-3IUIEMUOJIOTHUYECKUM TpaBUJaM M HOpMaM U obOecredynBaeT
NPOBEJCHUE BCEX BUJOB JUCHUUIUIMHAPHOW MOATOTOBKM, IPAKTHUYECKOHM pabOThl CIylIaTeNeH,
PEIYCMOTPEHHBIX YU€OHBIM IJIAHOM.

ec
Anp Dopma JIoKyMeHT -
(MecTOno/10:KEeHHE)
BJIAICHUSA, OCHOBaHME
Hanmenopanue 000py10BAHHBIX y4eOHBIX Y4eOHBIX
N0JIb30BAHUS BO3HHKHOBEHHUSI KosmnyecTBo
Ne Ka0UHEeTOB, 00bEKTOB /ISl IPOBEIEHUSs Ka0HHETOB, TLomans
. (COGCTBEHHOCTD, npasa NOCa04HbIX
n/n NMPAKTHYECKHX 3aHATHH C MePpeYHeM 00bEKTOB JJIst TIOMEIICHU A
onepaTuBHoOE (yKa3|,ma}0Tcn MeCT
OCHOBHOT'0 000PYAOBAHHUS MpOBeAeH sl
ynpaBliieHue, PEKBH3HTBI H
TIPAKTHUECKHX apeHja u T.IL.) CPOKH el CTBHUS)
3aHATHI P o P
1. Kaace Ne 1 628310, Poccus, Apenna Horosop ITnomane: Yucmo
XaHThbI- apeH/Ibl 15,8 kB.M. MOCaJOYHBIX
Komnblotepsl — 1 mr. N
Mancuiickuii mect: 15
Dxpan ;s npoekTopa 1 mT. aBTOHOMHBIH
okpyr — lOrpa, (B TOM umcIEe
MyabTuMeauanpoextop — 1 mr. TromeHckas 1 xoMmBIOTEP-
00JacTh, HOE MECTO)
@®aunyapt-1 mwr. -
HwxueBapToBCk,
yi. CeBepHas,
oM 19a,
IIOMEILIEHNUE
1005
Harnsanblie 00pa3ubl: MJIaKaThl
HaumeHoBaHHe 000py10BAHHBIX Y4eOHbBIX Anpec ®opma JloKyMeHT - KoJsnyects
Ne Ka0UHETOB, 00bEKTOB /I/Isl IPOBEIECHHUS (MecTONO/I0KEHHE) BJIA/IEHU A, OCHOBaHHUE ILnowaas 0
n/n NPAKTHYECKHUX 3aHATHIA ¢ nepeyHemM yqeﬁﬂux Kaﬁl/lHeTOB, MOJb30BAaHUSA BO3HUKHOBEHHMSA NMOoOMeEIIeHU s MmoCaJgo4yH
OCHOBHOT'0 000pY/I0BaHUS 00BEKTOB /LISt (COGCTBEHHOCTD, npasa bIX MeCT
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IpoBeACHUA onepaTuBHoOe (yKa3l>lBalOTCﬂ
NMPaAKTHYECKUX yuopasJjieHue, PEKBHU3HTHI H
3aAHATHH apeHja M T.I.) CPOKH JelicTBHUS )
Kumace Ne 2 628310, Poccus, Apenna Jorosop IInomane: Yucno
XaHTbI- apeH/pl 23,4 xB.M. rnocazo4
KoMmnebioTeps! — 8 mr. o .
Mascuiickuii HBIX
Teaesusop - 1 wr. ABTOHOMHBI MecT: 25
okpyr — FOrpa,
®aunyapTt-1 wr.
P TromeHcKas (B TOM
006J1acTs, aucre 8
r KOMIIBIO
HmKHEeBapTOBCK, TEPHBIX
yi. CeBepHas, MECT)
oM 19a,
nomenienue 1005
Harnsigabie o0pa3ubl: IJIaKaThbl
Tpenaxkepbl: Makcum 1-01 Tpena:kep-maHekeH Uil 00pa00TKH NPUEMOB CepPAeYHO-JI1er0YHOIl M MO3roBoii peanumanuu"

2.2. OHEHKA KAYECTBA OCBOEHUS TPOI'PAMMBbI
OneHka KauecTBa OCBOECHHUS MPOTrpaMMbl BKJIIOYAET TEKYILYIO, IPOMEXYTOUHYIO U MTOTOBYIO
aTTecTanuio ciymareneil. Mitorosas aTrecTanus MOKET IPOBOAUTHCA B (OpME KBATU(PHUKALUOHHOTO
9K3aMeHa, IK3aMeHa (YCTHOTO ¥ MMCbMEHHOTO, TECTUPOBAHUS), 3aueTa.
JIua, OCBOMBIIME MPOTpaMMy M HPOILIEIIINE HTOTOBYIO aTTECTAlMIO, MOTYYalOT JOKYMEHT
YCTaHOBJIEHHOI'O 00pas3La.




LR O TP T ORI MO TG
LU AR AN LUK 1 DA

YACTHOE ITPO®PECCUOHAJIBHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
«IHEHTP THHOBAIIMOHHOTI'O OBYUEHUSA «<HE®TEI'A3»
UIOY «IIUO «HEDTETA3»)
£ ™

T
NE%AZ

'YTBEP)K_HAIO )
Z[npeKTop, Llp@% «I O «HE(DTEF A3»
T.B. TIpomxkuna

.

1«10 » _suBaps- 2024r.

N

YUYEBHBIN IIJIAH OYHOLO OBYUEHMSI

NporpaMMsbl NMOArOTOBKHM 10 Tipodeccuu

«JIaﬁopaHT XMMHYECKOI0 aHAJIN32» 2 pa3psiaa

Ne
w/n HaumenoBanmue pa3aesa KonuyectBo yacos
1. | Teopernueckoe oOyyeHue (BKJIIOYas HTOTOBYIO aTTECTAIIHIO) 248
2. | Ilpaktueckoe oOyueHme 150
Hroro: 398
YUYEBHO-TEMATHYECKHUMU IIJIAH
TeOpeTHYeCKOro 00y4eHust
Ne . KonuuectBo IIpome:xxyTounas
HanMenoBaHue 6,10K0B, MOy 1€ii, TEM
n/n 4acoB aTTecTanus
4
1. | Beenenue
20 TG depeHIMPOBAHHBIN
2- OxpaHa Tpyda v MPOMBIIIJICHHAA 0€e30I1aCHOCTh
3aueT
3 . 10
.| OxpaHa OKpy’Karouei cpensl
. 26 TG depeHIMPOBAHHBIN
4. OcCHOBHEBIE CBCACHUA 110 OGH_ICI/I XUMHHN
3a4eT
. 24 TG depeHIMPOBAHHBIN
S. | O6opynopanue nadopaTopuit
3aueT
6 . 10
. OcCHOBHEBIE CBCACHUA 110 XUMHNYCCKOU TCXHOJIOTUH 3a4€cT
7 . 12
. TeopeTquCKHe OCHOBbI AaHAJIMTHYCCKON XUMHUHU 3a4€cT
8 12
. OCHOBBI KAYECTBEHHOTO aHAJIM3a 3a4€T
9 14
. OCHOBBI KOTMYECTBEHHOTO aHAIN3a 3a4€T
. 100 nuddepeHIpOoBaHHBIN
10. | AHanuTHYeCKass XMMHS C OCHOBaMHU (PU3UYECKON XUMUU
3ayeT
11. | DxoHOMUKaA OTPACTH U MPEITPUATHS 4
Kouncyabranuu 4
HToro reopernyeckoe odyyenue 236
KBanupukaumoHHbIH 3K3aMeH 8 JK3aMeH
HUTOro:
248




YYEBHO-TEMATHYECKHWH IIJIAH
NMPAKTHYECKOr0 00yUYeHust

Ne KoaudecTBO

n/n HaumeHnoBaHue 0,10k0B, MOaYy.J1€ii, TeM 4acoB

1. WHCTpyKTaX 10 OXpaHe TpyAa U MPOMBIIUIEHHON 0€3011acHOCTH 6

2. | Texnuka 1abopaTOpHBIX paboT 8

3. | OOyuenue KaueCTBEHHOMY aHAJIM3y HEOPraHMUECKUX 24

COCIMHEHU I

4. OOyueHue rpaBUMETPUUYECKOMY aHATU3Y 8

S. OO0yueHne TUTPUMETPUUECKOMY aHAIU3Y 14

6. | [IpakTuky™m MO OpraHMYECKON XUMUHU 16

7. | OOyueHue TEXHUYECKOMY aHAIU3y 20

8. OO6yuenue pusnueckuM U HU3NKO-XUMUIECKIM METO/IaM aHAIHN3a 24

9. CamocrosTenpHOE BBIMOJTHEHHE PabOT 1abopaHTa 30
Hroro: 150
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YACTHOE NPOPECCHUHOHAJIBHOE OBPA30OBATEJIBHOE YUYPEXK/JIEHUE
«[IEHTP HTHHOBAIIMUOHHOI'O OBYUYEHUSA «<HE®TEI'A3»

-
> ™
2

‘L (UIOY MO HE®TETA3»)
NEFTEG '

LIRSS 3 OUNRII W PTG f/ 'YTBEP)I(ﬂAIO

I RN 00PN L O W DA

| «10» sHBaps 2024r.

Y\

{/ I[I/IpeKTop;.'}QQY <_<,LII/IO"'\«HE(DTEFA3»
{/ RO U T.B. Ipomkuna

YUEBHBIM IJIAH OYHO - 3A0QYHOFO OB YUEHMSI

NpPOorpaMMbl IOATOTOBKH N0 npodeccun
«JIabopaHT XMMHYECKOIro aHAJIu3a» 2 pa3psjaa

Ne
w/n HaumeHnoBanue pa3aesa KoanyecTBo yacoB
1. | Teopernueckoe oOyyeHue (BKJIIOYas HTOTOBYIO aTTECTAIIHIO) 248
2. | Ilpaktueckoe oOyueHme 150
Hroro: 398
YYEBHO-TEMATUYECKWH IJIAH
TeOpeTH4eCcKOro 00y4eHust
KosmnuecTBo yacos
Ne HaunmenoBanue 6,10K0B, MOYJI€i, TEM A Tpomeskyrotn
m\n ’ ’ yauto | Camocrost | ., arrecranus
Bcero pHbIe TeJIbHAs
3aHfATHSL | padora
1. Bgenenue 4 2 -
2. | OxpaHna Tpyza u MpoMbllUIeHHast 0€301acHOCTb 20 10 10 nuddepeHrpo
BAHHBIN 3a4€T
3. | OxpaHa okpy»xarolei cpeabl 10 4 2
4, OCHOBHBIE CBEJEHUS 10 00IIEH XUMHU 26 12 8 nuddepeHampo
BaHHBIN 3a4eT
5. O6opynoBanue 1adopaTopuit 24 12 6 nuddepeHmpo
BaHHBIN 3a4eT
6. OCHOBHBIE  CBEOEHUS 10  XHAMHYECKOH 10 4 2 3a4eT
TEXHOJIOTHH
7. Teopernueckne  OCHOBBI  AHAIUTUYECKOU 12 -
6 3auer
XUMHH
8. OCHOBBI KAYECTBEHHOI'O aHAJIN3a 12 - 3a4er
9. | OCHOBBI KOTMUYECTBEHHOTO aHAIH3a 14 6 - 3ayer
10. | AnammuTHdeckas XUMUS c OCHOBaMH 100 42 30 nuddepeHmpo
¢bu3nvecKoil XuMun BAHHBIN 3a4eT
11. | DxoHOMHKA OTpACIU U MPEATPUATHUS 4 2 -
Kouncyabranuu 4 4 -
Hroro Teopernyeckoe odyueHmne 236 106 58
. 8 8 -
KBanudukanuoHHblii IK3aMeH
BCEI'O: 248 118 58
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YYEBHO-TEMATHYECKHWH IIJIAH
NMPAKTHYECKOr0 00yUYeHUust

Ne KoaudecTBO

n/n HaumenoBaHue 0,10k0B, MOaYy.J1€ii, TeM 4acoB

1. WHCTpyKTaX 10 OXpaHe TpyAa ¥ MPOMBIIUIEHHONW 0€3011aCHOCTH 6

2. | Texnuka 1abopaTOpHBIX paboOT 8

3. | OOyuenue KaueCTBEHHOMY aHAIN3Y HEOPraHUYECKUX 24

COCIMHEHU I

4. OOyueHue rpaBUMETPUUYECKOMY aHATU3Y 8

S. OO0yueHne TUTPUMETPUUECKOMY aHAIU3Y 14

6. | [IpakTuky™m MO OpraHMYECKON XUMUHU 16

7. | OOyueHue TeXHUYECKOMY aHaTU3y 20

8. OO6yuenue pusndeckuM U (HPU3NKO-XUMUUYECKHM METO/IaM aHAJIu3a 24

9. CamocrosTenpHOE BBIMOJTHEHHE PaboT 1abopaHTa 30
Hroro: 150
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YACTHOE NPOPECCHUOHAJIBHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
«HEHTP HHHOBAIIMOHHOI'O ObYYEHUA«HED®TEI'A3»

lz (UIOY «I[HO «HE(I)TE'I"A3») o
NEFTEG )/ YTBEPIKIATO

I[I/IpeKTop )ﬂl@y «LH/IO «HE®D®TELA3»
T.B. Ilpomxkuna

« 10 4 » sITHBApS 2024r.

LI WO P «.ﬂ ORI M T
LI AR WA LK DA

KAJIEHIAPHBIN Y‘—IEBHLII/I I'PA®UK
NPOrpamMMBbl OATOTOBKH 110 TIpodeccuu -
«JIaGopaHT XUMHYeCKOI0 aHAIN3a» 2 pa3psaa
VYueOHble 3aHATUS B paMKax MPOopecCHOHATBLHOI0 00y4eHHs IPOBOJIATCS B TEUEHUE BCErO KAJIEHIApHOI0 T'o/1a o Mepe Habopa rpyril.
CrpyKkTypa KajeHAapHOro y4eOHOro rpaduka ykasblBaeT MOCIEJOBATEIbHOCTh peaIH3allui IPOrpaMMbl IPOo(EeCCHOHAIBHOTO 00yUeHHS 10 HeaessiM/
HeleIsIM U JHSM, BKJIIOYash TEOpeTHYeckoe 00ydeHHe, CaMOCTOATENIbHYIO paloTy ciymiaTeneil m uroroByro arrecrauuto. OuHas ¢gopma oOydeHus
(MakcuMalibHas yueOHasi Harpy3ka 8 4acoB B JIEHb). 6 THEBHas yueOHas Helens

HeAean 1 Hegens 2 Hemeas
JAHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJHYECTBO YaCOB 8 8 8 8 8 8 8 8 8 8 8 8
TO TO TO TO TO TO TO TO TO TO TO TO
Heeau 3 Henenst 4 nenens
JAHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJINYECTBO YacoB 8 8 8 8 8 8 8 8 8 8 8 8
TO TO TO TO TO TO TO TO TO TO TO TO
HeIe N 5 nemens 6 Hemeas
JHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJINYECTBO YaCOB 8 8 8 8 8 4/4 8 8 8 8 8 8
TO TO TO TO TO TO/TTO 110 I10 I10 I10 I10 1O
HeIeau 7 uenenst 8 menest
AHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJINYEeCTBO YACOB 8 8 8 8 8 8 8 8 8 8 8 8
I1O 110 I1O 110 110 110 11O 10 10 10 10 10
HeJeJH 9 neoensn
AHH 1 2 3 4 5 6
KOJIMYECTBO YaCOB 216 2
ITIO/DK 9K

TO — teopernueckoe o0yueHue

I1O — npousBoACTBEHHOE 00yUEHUE
K- koncynbTanus

OK — sk3aMeH kBanMUKAIIMOHHBIN



YACTHOE ITPO®ECCUOHAJBHOE OBPA3OBATEJIBLHOE YUPEK/EHUE
‘ «IEHTP FHHOBALIHOHHOT'O OBYYEHHSI«HE®TET'A3»
vlz (UMOY (MO HEDTPETA3) o
NEFTEG J/ VIBEPKIAIO .

} ‘ aneg?pg)yll:!}@y WU O «HEDTEI' A3»
T.B. Ipomxkuna

LIRS WORN PR T ORI RO PTG
LI AR WA LK DA

«10» ;I.HBapSI 2024r.

KAJIEH/IAPHbBIN YYEBHBIA LPA®UK
IIporpaMMbI IOATOTOBKH 10 npodeccuu
«JIadDoOpaHT XUMHMYECKOT0 aHAJIU3a» 2 pa3psaaa
VY4eOHble 3aHATHS B paMKax MPOPECCUOHANBHOIO 00yUeHuUsl IPOBOASTCS B TEYEHUE BCEr0 KaJI€HAAPHOr0 rojia o Mepe Habopa rpyI.
CtpykTypa KajgeHAapHOro yuyeOHOro rpaduka yka3bplBaeT MOCIEAOBATEIbHOCTh pealn3alui MPOrpaMMbl MPodeccCHOHABHOTO 00YYeHHs M0 HeAemsaMm/
HEJIEJISIM U JTHSIM, BKJIIOYasi TCOPETUYECKOE 00yUeHHEe, CAaMOCTOSTEIIbHYIO pa0OoTy CiyliaTesael U UTOTOBYIO artectannio. O4Ho-3a04Has opma oOydeHHs
(MakcumalnibHas yueOHasi Harpy3ka 8 4acoB B ICHbB). 6 THEBHas yueOHas HeJels

HeaeJan 1 Hepeas 2 Hegeas
JAHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJIMYECTBO YACOB 8 8 8 8 8 8 8 8 8 8 8 8
TO TO TO TO TO TO TO TO TO TO TO TO
HeIe N 3 Hexeasn 4 nemeas
AHU 1 2 3 4 5 6 1 2 3 4 5 6
KOJIMY€ECTBO YaCOB 8 8 2/6 8 8 8 8 8 8 4/4 8 8
TO TO TO/CP CP CP CP CP CP CP CP/TIO I10 1O
Heaen 5 nHemens 6 Hemeas
AHU 1 2 3 4 5 6 1 2 3 4 5 6
KOJHUYECTBO YACOB 8 8 8 8 8 8 8 8 8 8 8 8
110 1O I10 I10 I10 T10 T10 I10 I10 I10 I10 1O
HeleJaH 7 Hengeas
JAHU 1 2 3 4 5 6
KOJIMYECTBO YaCOB 8 8 8 6/2 2/6 2
110 1O I10 T10/K T10/9K 2K

TO — Teopetndeckoe oOyueHue

1O — npousBocTBEHHOE 00yUYEHUS

K- koncynpranus

CP — camocrosiTenbHas paboTta

OK-sKk3aMeH KBaTU(PUKAITHOHHBII
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3.  PABOYASA ITPOI'PAMMA

Teoperuueckoe o0yueHnue
Tema 1. BBegenue

O3HakoMJIeHHE C KBAIM(UKAMOHHOW XapaKTEPUCTHUKOW M TPOTrPaMMON TEOPETHUYECKOTO
U TPOU3BOJCTBEHHOrO0 OOY4YeHHs J1aODOpPAaHTOB XMMMUYECKOI'O aHajiu3a. 3HAueHHe npodeccuu
U TIEPCIEKTUBBI €r0 Pa3BUTHs. 3HAUCHHE aHATUTUYECKOH XMMHUU U (PU3MYECKOW XMMHU B Pa3BUTUHU
COBPEMEHHBIX METOJIOB AHAIIU3A.

Pormp usmueckux u (U3NKO-XUMHUYECKUX METOJIOB aHAIW3a W aBTOMATHU3ALUU KOHTPOJIS
IIPOU3BOJICTBA.

Tema 2. Oxpana Tpya U NPOMBILLJIEHHAA 0€30MIACHOCTH

3ajaun  MpPOU3BOACTBEHHOW caHuTapud. OCHOBHBIE TIOHATHS O TUTHEHE TpyAa, o0
yromisiemoctu. Pexxum pabouero aHs. 3HaueHUE MPABUIIBLHOIO OCBELIEHUS MOMEIICHUH U pabdodyux
MeCT. BnusiHMe MeTeopoloruueckux yciIOBHIl Ha OpraHu3M 4enoBeka. CpencrBa MHIUMBUIYalbHOU
3alllUThl OPraHOB [JbIXaHUS, 3PEHUS, CIIyXa, CPEICTBA 3alIMTHI TOJIOBBI U pyK. [lopsanox Belnauw,
UCIIOJIb30BaHUS
Y XpaHEHMs CIIELIOAEKbI, CIIELI00YBU U IIPEIOXPAHUTEIbHBIX PUCIIOCOOIEHUH.

Bpennoe Bo3zgeiicTBue mIymMa M BUOpallMd Ha OpraHu3M 4YelloBeKa, Ooppda ¢ IIyMOM H
BuOpanuei. Bentunsamnus, e€ Ha3HaueHue U TpeOOBaHUS K €€ yCTPOHCTBY M SKCILUTyaTallly.

OTormneHue, OCBEIIEHNE, TEXHOJIOTUYECKas! CBS3b.

CaHuTapHO-OBITOBBIE TOMEIIEHUS HAa TEPPUTOPHUU MTPOMBILIIEHHOT0 00bekTa. JInyHas rurueHa
pabouero.

MenuuHckoe 00cayKUBaHUE Ha MPEIIPUATHH.

[lonsiTve 0 TPOU3BOJCTBEHHOM TpaBMAaTU3ME U MNPOPECCHOHANBHBIX 3a00JI€BaHUSX.
[Tpenynpexaenue ymuooB, TpaBM.

Oxa3aHue nepBoil HOMOIIM NPHU MEepeioMax, BEIBUXAX, 3aCOPEHUH TJI1a3, 0)KOrax, OTPaBICHUSIX,
oOMopoxeHusax. HanoxeHue *KryToB U MOBA30K, OCTaHOBKa KpoBoTeueHHs1. Oka3zaHue epBOi OMOIIN
IpU MOPAKEHUU DIEKTPUUECKUM TOKOM. OCBOOOXAEHHE MOCTPAAABIIErO0 OT TOKOBEAYIIMX YacTew,
HCKYCCTBEHHOE JIbBIXaHHE, MacCcaxK cep/ua.

Arnreuka mepBOM MOMOIIM, WHAWBHUIYAIbHBIA NAKET, IMpaBWia IMOJb30BaHUA uUMH. lIpaBuna
Y TIPUEMBI TPAHCTIOPTUPOBKHU NOCTPAIaBIINX.

®enepanbHblil 3aKk0H «O MPOMBIIUIEHHON 0€301aCHOCTH.

@enepanbHbli Hag30p B 00JaCTH MPOMBIIUIEHHON O€30MacHOCTH. 3anaud U (QyHKIUH
®denepanbHOro TOPHOTO U MPOMBITILIEHHOTO Ha3opa Poccun (I'ocroprexnanzopa Poccun).

Perucrpanus onacHbIX IPOU3BOJICTBEHHBIX OOBHEKTOB.

Kareropuu onacHbIX IpOM3BOJCTBEHHBIX OOBEKTOB.

Kpurepun oTHeceHHs OOBEKTOB K KaTETOPHM OINACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB.
MeTtoauueckrie peKOMEeHIalluy 10 UACHTU(PUKAIIMN ONACHBIX MPOU3BOICTBEHHBIX 00BEKTOB,

O0s3aHHOCTH OpraHMU3aLUi MO0 00ECIeYeHUIO MPOMBIIICHHON 0€30MaCHOCTH M OXpaHbl TpyJaa
Ha npeanpuAtuu.  OOA3aHHOCTHM  pabOOTHUKOB  OMAcHOTO  IMPOU3BOJCTBEHHOTO  OOBEKTA.
OTBETCTBEHHOCTh OpPraHU3AIMH 3a HapyIIeHNuEe TPeOOBAHUI MPOMBIIUICHHONW 0€30MacHOCTH M OXpaHbI
TpyZa.

[IpaBuna opraHu3alii U OCYIIECTBJICHUS NPOU3BOACTBEHHOIO KOHTPOJIS, 32 COOJIOJACHUEM
TpeOOBaHUI IPOMBIIINICHHON 0€30MaCHOCTH Ha OITACHOM TPOW3BOJICTBEHHOM OOBEKTE.



Knaccudukanms aBapuit. Ilopsimok paccinemoBanusi aBapuid. TeXHHUYECKOE pacciieIOBaHUE
U Yy4€T aBapuii, He MOBJIEKIINX 32 COOON HECUACTHBIX CITy4aeB.

[IpousBoacTBeHHblli  TpaBmMatu3M. llopsmok  paccnenoBaHus — HECHYACTHBIX — CIIy4aeB
Ha npou3BocTBe. [IopsiioK U BUIIBI BO3MELICHUsT paboToAaTeNeM Bpeaa, MPUINHEHHOTO paOOTHUKAM
yBeUbsl, MPo(eccrnoHaNIbHOTO 3a00IeBaHUS HIIM UHOTO MOBPEKICHHUS 310POBbSL.

JleicTBUSI pyKOBOAMTENEH U CIIELMANMCTOB OPraHU3aluii IpY aBapusaX U NPU BO3HUKHOBEHUU
HECYACTHBIX cliyyaeB. TpeOoBaHUS MPOMBIIUICEHHON O€30MacHOCTH IO TOTOBHOCTU K JIEHCTBUSM
110 JIOKJIM3AlUY ¥ JTMKBUIALUH TTOCIIEACTBUI aBapHii Ha ONTACHOM MPOU3BOJACTBEHHOM OOBEKTE.

Bunsl crpaxoBanus. [IpaBoBoe peryianpoBaHue cTpaxoBaHUs, CB3aHHOTO C IPOU3BOICTBEHHON
JEATEIBbHOCTBIO.

Bunel ctpaxoBanus.

Tema 3. Oxpana okpy:xarouieii cpeabl

3akoH P® “O6 oxpane okpyxaromeil cpensl” OpraHuzanisi OXpaHbl OKPYKAIOIIEH Cpelibl
Ha npennpuatud. OxpaHa aTMOC(EpPHOro BO31yXa, IOYB, BOJOEMOB, HEAP 3€MJIM, PACTUTEIBbHOCTH
U OKMBOTHBIX. XapaKTepHCTUKa 3arpsA3HEHH OKpyxkamomeil cpeasl. Meponpustus mno 06opbbe
C 3arpsA3HEHMEM OKpYXkarouiel cpenbl. OTBETCTBEHHOCTD 3a dKOJIOTMYECKHUE ITPAaBOHAPYLICHUS.

Tema 4. OcHOBHBIE CBEIeHHUS 110 00Iell XUMHH

BemecTtBa. MosieKysbl U aTOMbl. XUMUYECKHE 2J1€MEHTHI. CUMBOJIBI XUMUYECKUX JJIEMEHTOB.

UYucteie BemiectBa M cMecu. [Ipoctele u ciokHble BemiecTBa. SIBiaeHus Qusnueckue u
XUMHUYECKHE. XUMUYECKHe peakuuu. Mx npusHaky.

OTtHocuTeNnbHAsE aTOMHAsE U MOJIEKYJIIpHas mMacchl. Moyib — €IMHUIIA KOJMYECTBA BELIECTBA.

Yucno Asoraznpo. MonspHas mMacca. 3aKOH IIOCTOSTHCTBA COCTaBa BEIECTBA. XUMHYECKHE
¢dopMyiibl. BaieHTHOCTH aTOMOB 3JIEMEHTOB.

ATOMHO-MOJIEKYJIIPHOE YUEHHE. 3aKOH COXPAHEHMsI MacChl BEIECTBA. XMMUUECKHE YPaBHEHMUSL.
THUbl XUMMUECKUX pEeaKLUi.

Bognopoa. Kucnopoz. Oxcunsl. ['openue.

I'unpooxcuael. Kucnorer. Comnu.

Bopna. Pacteopsl.

I'enernueckas CBSA3b MEXAY OKCHAAMHU, THIPOOKCUAAMHU U COJISIMHU.

Ilepuoguueckuii 3aKkOH M TEpUOJMYECKAas CUCTEMA XUMHYECKMX OdjemeHToB J[. .

MenneneeBa. CTpoeHue atoMma.

IlonoxeHnEe 2IEMEHTOB AAHHBIX MOATPYII B MEPUOJUYECKON CUCTEME, CTPOCHHE UX aTOMOB,
¢usznueckue W XUMH4Yeckue cBoiicTBa. OOmMe CBONWCTBA METAJIOB. OJIEKTPOXUMHUYECKUH PNl
HANPSDKEHUS. METAJIJIOB.

Mertambl TJIaBHBIX MOATPYNN 1-3 Tpynn NEPUOIWYECKON CHCTEMBI XMMUYECKHUX AJIEMEHTOB
. Y. Menneneesa. Xenezo. ['anorensl. [loarpymnmna cepsl, a3orta, yriaepoja.

OcHoBBI oOpranndeckoi Xumun. OpraHnyeckas XuMHUsi — XUMHUsL COEIUMHEHNH yraepoja. Teopus
XUMHYECKOTO  CTPOEHHS  OpPraHWYECKMX  BEIIECTB.  OJIEKTPOHHAas  IPHUpPOJa  XUMHUYECKHX
CBSI3€H.

IIpenenbHblEe U HENPEAEIBHBIE YTIIEBOIOPOABI.

ApomMaTudeckue yriieBoa0pO/Ibl.

[TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX IepepadoTKa.

CrupTsl U GEHOIIBI.

Anberuipl ¥ KapOOHOBBIE KHCIIOTHI.

Cnoxnsie 3¢upsbl. JKupsl.

VYrneBosibl. AMUHBI. AMHUHOKHUCIIOTHI.

A3zoToconepkKaliye reTepoLUKINIecKue coeInHeHNsA. CUHTETUYECKHE BBICOKOMOJIEKYIJISIPHBIE
BELIECTBA U MTOJINMEPHBIE MaTEpUabl Ha UX OCHOBE.
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Tema 5. O6opynoBanue jadoparopuii

OO6mmume ycnoBus Tpyaa, PanronansHas opranuzamnus Tpyaa pabodero mecra yradbopanra. HOT
B naboparopun. MepomnpusaTiss 1O OXpaHe TpyAa JadopaHTOB B Jabopatopusix. l[loBeiieHue
KBATH(HUKAIIMK paOOTHUKOB JTa0OPATOPUH.

[TmanupoBaHue 1a00PaTOPHBIX TOMEIIEHHH, UX OCBEIIEHUE U OTOIIeHHE. DaKTOPHI, BIUSIOIINE
Ha YCJIOBUA TpYJa B 1JaOOpaTOpHsX.

[Tomemienust asl crenuagbHBIX Jaboparopuil. TpeOoBaHUS K TMOMELICHHSM J1abopaTopuit
JUTsl pabOThI C BEIIECTBAMHU MOBBIIICHHONW BPEIHOCTH.

Bogocna6:xenue nabopaTopuu: KaHaIU3alusl; BOJAOIPOBOAHAS CETh; BHYTPEHHUHN BOJIOIPOBOI;
MarucTpaibHbie TpyObl. CTOSKM U TPYOBI, TOIBOASAIIIE BOLY K TPHOOpaM; BOA03aMOPHBIN KpaH; BEIBOJ
CTOYHBIX BOJI; PAaKOBUHBI W CIMBHbIE BOPOHKHW; IpaBHUJia IOJIb30BaHUS UMHU. BoaHBIA 3aTBOp.
[lenTpanu3oBanHOe oOecredeHHe JabOpaTopuy JUCTWLIMPOBAHHOW BOJOW, €€ IMOJIy4eHUe
B JlabopaTopuu. THIBI MEPErOHHBIX aNIMapaToB, UX MPOU3BOAUTEILHOCT. Y CTAHOBKA IS MOJTYUEHUS
OMANCTHILIATOPA.

[IputoyHass W BBITSDKHAS BeHTWIAUUA. Buasl BeHTwIauud. OcCylIiecTBIEHHE MECTHOM
BEHTHISIIUHM TIPU TIOMOIIH OTCOCOB, JaOOpPaTOPHBIX BBITSIKHBIX IIKAa()OB, aCIHUPAIMOHHBIX CHCTEM
Y 30HTOB.

KoHcTpyKIHs BBITSIKHBIX YCTPOUCTB.

KomMMyHukanmm, moAaBoguMBIE K BBITSOKHBIM IKadaM. OOmeoOMeHHass BEHTUIISIIHSL.
[TonsiTue kpaTHOCTH OOMEHA BO3AYXA.

l'azoBast cerb nmaboparopuu. 3amopHBI BEHTUJb Ha Tra3oBod maructpanu. IlomBoaka rasa
K pabouum cromam. ['a3oBeie ropenku. IIpoBepka repMeTH4HOCTH TazompoBoga. CrocoOb!
oOHapyXeHHs U Mephl TUKBUIALIUN YTEUKH Ta3a. [[puMenenue B 1abopaTopusix CKUKEHHOTO TOPIOYETro
rasa.

OcBetutenvHass M cuioBas ceTh. PacmpenenutenbHble HMTKU. [loHSATHE O JOMyCTHMOMN
Harpyske.

[Ipenoxpanutenu. DneKTpoHATpEBaTENbHBIE TPUOOPHI, MpaBUiIa padOThl C HUMHU. TepMOoCTaThI.
Bxmrouenne  sHeproeMkoro  oOopynoBaHus.  PyOwnbHMKM.  3a3eMiieHHE  AJIEKTPONpPHUOOpOB.
[ITencenbHbIE PO3ETKU, HX YCTAaHOBKA.

JlaGopaTopHble CTOJBl PA3IUYHOIO HAa3HAUEHUS, UX YCTPOMCTBO M 00paboTka. IlokpeiThg
7ab0paTOPHBIX CTOJIOB, MPUTOTOBICHHE MAacCThl Ui ux HaTupaHus. CTynes W TaOypeTbl ans
nmabopaTopuid.

JlaGoparopHasi mocyaa u3 crekia, (apdopa, MIaTHHBI U IJIACTMAcChl, TpeOOBaHUS K HEl.
OU3NKO-XUMHUYECKUE XapaKTEpPUCTUKU cTekja. MarepuanbHble OaHKW, OYTBUIM, MEpHas MOcCyna,
KOJIOBI, CTakaHbl, MPOOUPKU M creluanbHble mpuOopkl. I[lpaBuna ouncTku 1a00paTOPHOI MOCYIBI
Y XpaHEHHUs €€ B JIa0OpaTOpHH. Merammueckoe obopyaoBaHue Jiaboparopuu. Haznauenue
[ITATUBOB U MOABbEMHBIX CTOJUKOB. Y CTPONCTBA /TS TIEPEMEIIMBAHUS KUAKOCTEH, MX THITBI U TTPaBHUIIa
pabOTHI C HUMH.

YcTpoiicTBO, Ha3HAUEHUE U IPUMEHEHHE (PUIIBTP-TIPECCOB U IIEHTPU(YT, TPaBUIIa KX YCTAHOBKH
B J1a0opaTopuu.

WHCTpyMEHTHI M IPUCIIOCOOTICHUS, IPUMEHIEMbIE B J1a00paToOpuu.

I'azoBble mumerku. OOopynoBaHue ansg otoopa skuakocteit. Illyner mns otOopa chimyuymnx
MaTepHaloB.

O6opynoBanue AJisi U3METbUYCHHS TIPOOBI.

Tunsl npuMeHseMbIX B 1abopatopuu Apodunok. CTyIKH.

O6opynoBanue IJis1 yCPEIHESHUSI TOTydYeHHON TPOOsl. CMECUTENH, TEeTUTEIH.

[IpaBuia XxpaHeHus: aHATUTUYECKOM TTPOOBI B 1a00OpaTOpHUU.

Tunsl BecoB, MpUMEHsIEMbIX B Ja0OPAaTOPHOI MPAaKTHKE, IPaBHUia 0OpaIIeHNs U YCTAaHOBKA UX.
Hasnauenue u 060py0BaHHE BECOBOW KOMHATHI.

Haznauenue, yctpoiicTBo n 000pyn0oBaHHE XMMUUYECKUX CKJIAI0B M XpaHwauil. Opranuzanus
CKJIaJICKUX MTOMEIICHUH MPH 1ab0paTOPHsIX.

PeaktuBbl 001ieynoTpeduTenbHble U CieliaIbHbIe, I€JICHUE UX 110 YHCTOTE.
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VYnakoBka 1 pacacoBKa peakTHBOB.

Tapa [u1s1 XpaHEHHUsI CBITyYUX BELIECTB, XKUAKOCTEHN U ra3oB. [IpaBuiia XpaHeHUs! pEaKTUBOB,

CIIOCOOHBIX K Pa3JI0KEHUIO MO JeHCTBUEM CBETa.

[TpaBuia XxpaHeHHS APArOIEHHBIX B 0COO0 YHUCTHIX BEIIECTB.

XpaHeHHE OrHEONACHBIX M SANOBUTBIX BEHIECTB. 3allUTa PEAaKTHBOB OT BJArM M OKCHJA
yraepona (1Y) u3 Bo3ayxa, MpoBepKa UX COXPAHHOCTHU IMPHU JOJITOM XPAaHEHUH U METOJbl OYHCTKH.
Pereneparus 1paroueHHbIX METaJIOB U3 OTPa0OTaHHBIX PACTBOPOB M COJICH.

Cknazpl Ui XpaHEHUs! KUCIIOT, UX yCTpoicTBo. [IprucnocoOienus 1t nepeBo3KH, MEPEHOCKH
Y Pa3JINBKU KUCJIOT.

Apapuitnplii  gynmi.  Ckiaackue IIOMEINEHHs Ul XPAaHEHUs  JIETKOBOCIUIAMEHSIOIUXCS
Y TOPIOYHUX JKUAKOCTEH. Mepbl HoKapHO! 3aIuThl. XpaHMIUIIA U Ta30BBIX 0aJUIOHOB, 000pyI0BaHKE
JUIsL X TPAHCIIOPTUPOBKH.

OOnacte TpPUMEHEHHUs TOBBIIICHHOTO [JaBJIeHUS B JabopaTtopHoil mpaktuke. I[Ipubopsr
JUId TIPOBEJNCHMsI pPEaKkLUUi I0J JaBjCHHEM (aBTOKJABbl CPEIHEr0 M BBICOKOIO [JaBJIEHUS), HX
ycTpoicTBo. CriocoObl CO3/1aHus BHICOKOTO JaBJIeHUs (CXKaThIM ra3oM M3 0ajuioHa, KOMIIPECCOPOM).
IToncoennuenne aBTokIaBoB. IIpoBepKka repMETUYHOCTH.

[Ipumenenue Bakyyma B J1a0OpaTOpHOM mpakTuke. BakyyMmM-TuHuUS U BaKyyMHbIE
TpyOONPOBO/BI, NIPOBEPKA MX I'epMETUYHOCTH. KOHTpPOJIBHO-U3MEpUTENbHbIE NMPUOOPHl HA BaKyyM-
nuHUSAX. BakyymHas nabopaTtopHasi TEXHHKA.

BopoctpyiiHble Hacochl, MPUHLUMI MX PpabOTBl M YCTPOMCTBO, Hacaaka Uil UX KpEIUICHHs
K BOJIOIIPOBOJHOMY KpaHy.

Tema 6. OcHOBHBIE CBeJeHHUs M0 XUMHYECKOH TEXHOJIO0TuH

[TonsiTue O cChIpbE: MPOMEXKYTOUYHOM MPOAYKTE M OTXOJAX MPOU3BOJICTBA; KOMIUIEKCHOM
€ro MCIOoJIb30BaHUHU.

Coipbe, ero Buibl, KiaccuUKaIs, XapaKTepUCTHUKA, 3aMackl U MOATOTOBKA K TepepadoTke.
W3pickanue Oosiee EMIeBBIX BUIOB ChIpbs. [IpUHIMIIBI 1 METOABI oOoraimeHus coipbsi. KoMmiekcHoe
WCTIOJIb30BAHHE ChIPHSI.

Perenepanus n ucnonb3oBaHue OTXOJOB. 3aMEHA MUILEBOTO ChIPbsSI HE MUILEBBIMH.

Bona B xumMuueckoil mpoMbIIUIeHHOCTHU. [loAroTOBKa BOIBI 1J11 TPOU3BOACTBEHHBIX MPOIIECCOB,
METOJIOB €€ OYUCTKU. VICTOUHMKHM M XapakTep 3arpsA3HEHUS CTOYHBIX MPOMBILLICHHBIX BOI.
Heo6xoauMocTs cokpailieHus HCIOJIB30BaHHUS BOJBI B MpOMBIIUIEHHOCTH. OO0OpoTHas Boja,
€e oXJIaX/eHHe. 3aMKHYTbIE€ CUCTEMBI.

Buapl 1 ICTOYHUKY SHEPIUU, IPUMEHSAEMbIE B XUMUYECKOM MTPOMBIIIEHHOCTH. PalmonansHoe
HCIIOJIb30BAHUE DHEPTUM. Y TWIM3ALMS TEIIa OTXOIAINX ra30B.

CKOpOoCTH XUMHUYECKUX TIPOIIECCOB M XHUMHMUYECKHX pEaKIuil B TeXHoOJOoTuH. BiusHue
KaTaJanu3aTOPOB HAa CKOPOCTh peakinu. CrocoObl YBEIUYEHHUS CKOPOCTH XUMHUECKUX TPOIIECCOB.
PaBHOBecHME  XMMHMYECKHX MpONECCOB B TexHOJoruu. [Ipumenenne npunnuna Jle - Ilarenne
B XUMHYECKOW TEXHOJIOTHUH.

Knaccudukanmst XauMudecKkux peakiuii B TEXHOJIOTHH.

3aKOHOMEPHOCTHU YNPABICHUS TUIIOBBIMU XUMUUYECKUMH PEAKIUSMU.

[ToHsITHE O XUMUKO-TEXHOJIOTHYECKOM MPOIECCE U TEXHOJIOTHUYECKOM PEKUME.

OnTuManbHbIA TEXHOJTOTUYECKUM PEXKUM.

Tema 7. Teopernyeckue 0OCHOBBI AaHATUTHYECKON XUMMHU

IIpenMer aHanuTHuecKoi XMMHUU. KauecTBEHHBIN U KOJMYECTBEHHBIN aHAJIN3 HEOPTAHUYECKUX
U OPraHMYECKUX BEIIECTB. 3aJauyd AaHAJIUTUYECKOW XMMHMHM II0 AaHAJIUTHYECKOMY KOHTPOJIIO
TEXHOJIOTMYECKHX IPOLECCOB. POJIb aHAIIMTUYECKOW XMMHUU B MOBBIILIEHUU Ka4e€CTBA IPOIYKIUH.

OOmme mnpencTaBleHHs O pAacTBOpaX, PAcTBOPUMOCTH Ta30B, KUJIKOCTEH U TBEPABIX
BeecTB. Crioco0 BeIpayKeHHsI KOHIIGHTpaLuu pacTBOpoB. OOIIMe MOHATHS O XUMHUYECKOM PaBHOBECUH
B TOMOICHHOM U TIeTeporeHHoW cucremMax. OCHOBHBIE THIIBI XHMHUYECKOTO PaBHOBECHUS
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(KHCIIOTHO-OCHOBHBIE PEAKIIMU, PEAKIMH OKHCICHUS-BOCCTAHOBICHHUS M KOMIUIEKCOOOPA30BAHMSA).
[IpencraBieHne O KOHCTaHTAaX B XUMHUYECKHX PABHOBECHSX Pa3NU4HBIX TUNOB. OOIee MOHSTHE
0 CKOPOCTH XUMHUYECKOH PEaKIIHH.

HampapiieHne XMMHYECKUX pEaklUid B BOJHBIX pPacTBOpax cia0oil KUCIOThl. CMecu ciaboit
KHACIOTBI W €€ COJIM, B BOJHBIX pacTBOpax cjaaboro OCHOBaHUS, CMECH ciIaboro OCHOBaHUS
u ero conu. MonHnoe npousBeneHune Boabl. [IoHATHE O BOJAOPOIHOM U THIPOOKCHUIHOM IOKA3aTENsIX.
CgoiicTBa Oy(epHBIX pacTBOPOB.

Peakmmst ocaxaenust B XuMudeckoM ananuse. [loHsaTre o moiHote ocaxaeHus. [Ipon3sencHue
pactBopuMocTH. DaKTOPBI, ONPENEIIAIONINE PACTBOPUMOCTD 0CaIKOB. AMOP(HBIC U KPUCTAILTUICCKUE
ocaaku. VICTHHHBIE U KOJUIOMIHBIC PACTBOPBHI.

[ToHsTHE 0 KOMIUIEKCHBIX COCIMHEHUSIX U UX AHATUTHYECKUX XapPAKTCPUCTHKAX.

MeTponoruuecKue OCHOBBI aHAIUTUYECKOH XuMHH. BBIOOp CcXeMbl W MeTo/ja aHau3a.
OT60p ¥ MOATOTOBKA MPOO K aHAIIU3Y.

OcHOBHBIE METOZBI pa3jieicHus (OCakKIEHHE, SKCTPAKIHs, Xpomartorpadusi), MPUHIIMIIEI
Y 3a]]a91 Ka4ECTBCHHOT'O U KOJIMYECTBEHHOT'O aHAIA30B.

MeTobl KOJIMYECTBEHHOTO aHaIM3a, WX Kiaccupukanus. XuMudeckue, (PU3HKo-XUMHUYCCKHUE
U (u3uYeckne WX XapaKTePUCTHKH W OCHOBHBIC TMpenbsiBisieMble TpeOoBaHus. CoBpeMEHHBIC
HaIpaBJICHUS PA3BUTHUS KOJMUYECTBEHHOTO aHAIIN3A.

Tema 8. OCHOBBI KAYECTBEHHOI'0 aHAJIN3A

3ajaul  KaueCTBEHHOI'O aHajiu3a, €ro XUMHUYeckue, ¢uzndyeckue U (U3MKO-XUMHUYECKUE
MeToAbl. Buapl aHamm3a B 3aBHCHUMOCTH OT HABECKHM AHAIM3MPYEMOIO BELIECTBA M KOJIMYECTBA
OIIPEIEIAEMOr0 KOMIIOHEHTA.

XapakTepHble peaklUd KaTHOHOB M aHMOHOB. Kilaccupukauuss HOHOB M JI€J€HHE
UX Ha aHaIWTHYecKue Trpymnmbl. JIpoOHBIH M cHCTEMAaTHYECKUH XOJ| aHajau3a. XapaKTepUCTHKa
AQHAINTUYECKUX pEaKUUil: YyBCTBUTEIBHOCTb, W30MpaTeIbHOCTh (CEeNeKTUBHOCTh). IIpumeHeHue
peakuuii 00pa30BaHUS 0Ca/iKa, OKPAILIEHHBIX COSMHEHUH, BBIIETICHUS I'a3a B METO/1aX OOHAPYKEHU 1.

OcHoBHbIE IPUEMBI BBIITOJTHEHUS METO/I0B OOHapyXEeHHUS: pOOUPOYHEIE,
MUKPOKPHUCTAJUIOCKOIIMYECKNE, KalleJIbHble, NUPOXUMHUYECKHE PpEaKLMH; pa3leicHue ocaika u
pactBopa buIbTpOBAaHUEM

U IIEHTpU(YyrupoBaHUEM; TPOMBIBAHHE OCAIKOB.

[Tocyna, peakTuBbI ¥ MPUOOPHI B METOZaX OOHapyXeHUs U uaeHTHGukaru. OCHOBHBIE TPUEMBI
oTOOpa aHaIM3MpyeMOi MpPoOBbl B Pa3HBIX arperaTHbIX COCTOSHUSX M PEareHTOB JUIsl OOHapY)KEHUs
MOHOB BEUIECTB.

Tema 9. OcHOBBI KOJIMYECTBEHHOT0 aHAJIN3A

OO6miue NoHATHS O KOJIMYECTBEHHOM aHaiu3e U ero 3agadax. Kinaccuduxamus meronos. Otdop
poOsl. TeopeTnyeckrie OCHOBBI TPaBUMETPUYECKOT0 aHANIM3a: OCaXK1aeMasi U BecoBasi (HOpMBI, TOJTHOTA
OC@XKJICHUsSI, YACTOTA OCaJKa, BHIOOpP MPOMBIBHOM >KMIKOCTH. Beckl m B3BemmBanue. OmpenencHue
COJIep’KaHus BJIary B Pa3IMUHBIX BEIIECTBAX.

OCHOBBI TUTPUMETPHUICCKOI0 aHaIMn3a. IloHsATHE O KHMCIIOTaX M OCHOBAHHUIX C IO3u1Iun
Appennyca u bpencrena-Jloypu. KucnorHo-ocHoBHOe TuTpoBaHue. M3mepenue o0bEMOB paboumx
U CTaHJAapTHBIX pacTBOpOB. [Ipurorosnenue pabounx U CTaHIapTHHIX pacTBOPOB. KHCIIOTHO-OCHOBHBIE
MHAUKATOpBl. TeXHuKa TUTpoBaHUsA. PacueTsl B THTPUMETPUYECKOM aHAIM3E.

Tema 10. AHanuTHYeCKasi XUMHS ¢ OCHOBAMH (U3NYECKOH XUMHH

OKI/ICJ'II/ITC.HBHO-BOCCTaHOBI/ITeHBHBIC peaKI_II/II/I B MCTOAaxX O6Hapy)KCHI/I$I HCOPI‘aHI/I‘-ICCKI/IX
coequHeHuil. [TonsTHEe 00 3MeKTpoAHOM ToTeHIMane. OCHOBHBIE HEOPraHUYECKHE W OPTaHHYCCKUC
OKHUCJIUTCIIM U BOCCTAaHOBUTCIIH, I/ICHOJ'IB3yCMI>Ie B KAQUCCTBCHHOM AaHAJIN3C. HaHpaBHeHI/Ie peaKuHﬁ
M CIIOCOOBI €TI0 U3MEHEHMUS.
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Krnaccudukanys kaTHOHOB M aHMOHOB 10 aHATUTHYECKUM rpynnam. CHUCTeMaTHYecKui X0
aHanmu3a cMecu MOHOB. JIpoOHble peakuuu. Vcnonp3oBaHuEe peakuuil MPeaBapUTEbHOTO OKUCICHUS
Y BOCCTAHOBJICHUS IIPU Pa3/IeJICHUN HOHOB. AHAJIN3 HEU3BECTHOI'O BEIIECTBA.

CyIIHOCTh TPaBMETPUYECKOIO aHAJIM3a, €r0 TEOPETUYECKHE OCHOBBI, OCHOBHBIE OIIEpALUH.
TexHuka nposeneHus. MIcToUHUKH OIHOOK.

@axTop mnepecuera. Pacuer KonuuecTBa OCAgUTENss W IPOMBIBHOM >KMIKOCTH. Pacuersl
[P TPAaBUMETPUUECKOM aHanu3e. TOYHOCTh aHaN3a U CIIOCOObI €€ MOBbIIIeHNS. VICTOUHUKH OINOOK.
[TprMeprl rpaBUMETPUUECKUX ONPEACICHUM.

Knaccudukanus MeTOJOB TUTPUMETPUYECKOrO0 aHaiu3a. 1peOoBaHUS K  peaklusIM
B TUTPUMETPUYECKOM aHanu3e. [IpuemMsl TUTpOBaHUS: MPSAMO, 0OpaTHBIN, KOCBeHHBIN. HANKATOPHL.
OnTuMalibHbIE YCIOBUS TUTPOBAHUS.

Meroa KUCIOTHO-OCHOBHOI'O TUTPOBAHUS, €r0 TEOPETUYECKUE OCHOBEHI. [IoHATHE 0 MOCTpOEHUHN
KPUBBIX TUTPOBaHUA. BiusHue pa3nuyHbX (PaKTOPOB HA CKAYOK TUTPOBaHMA. BrIOOp MHAMKaTOpa.
Kucli0THO-OCHOBHBIE paBHOBECHsS B HEBOJHBIX U BOJHO-OpraHMYecKUX cpenax. Ilpumepsr
ONPEAEICHUN.

XUMUKO-aHATMTUYECKHE XapPaKTEPUCTUKU JIEMEHTOB, HUCIOJB3YEMBIX B (PU3UKO-XUMHUECKUX
MeTojax aHanusa. Knaccudukanus pu3snko-XxuMUYECKMX METOJI0B, KpaTKasi XapaKTepUCTHKA U

o0JacTu MPUMEHEHHUS.

OcHOBHBIE CBEJICHHUS O pepaKTOMETPHH. 3aKOH OTPaKEHUS U MpesloMIIeHus cBeTa. [Ipubopsl
JUIsL OIpeNeNieHUs TOKa3zaTels NPEJOMIICHMs, NPUHIUI HX JEHUCTBUS U yCTpoucTBO. I[lpumepsl
KOJIMYECTBEHHBIX OIPEIEICHUM.

OcHoBHBIE  cBeleHUA O  (OTOMETPHUUECKHX  MeToAax. [eopeTHYecKHe  OCHOBBI
(OoTOMETPUYECKOT0 METOAA.

[Tonstue o goroaddexre u dorosnemente. DotornekTpuyeckas kojgopumerpus. [Ipumepsr
KOJIMYECTBEHHBIX OIPEIEICHUM.

OcHOBHbBIE CBEICHHS 00 3JEKTPOrpaBUMETpUU. DJIEKTpoiu3 U 3akoHbl PDapajnes. BHemrHuii
Y BHYTPEHHUM 3JI€KTPOJIN3, YCIOBUS AJIs €r0 IPOBEACHM. Y CTAHOBKH JJISl 2JIEKTPOTPABUMETPHUH.

IIprMepbl KOITMYECTBEHHBIX ONPEICIICHUM.

Haznauenne u MeToJbl TEXHUYECKOro aHanu3a. MeToapl orOopa mpod TBEPABIX U KUIAKUX
BELIECTB.

HopMmbl, 1Mo KOTOpBIM XapakTepU3yeTcs KauecTBO ChIpbsi MM npoxaykra. Iloxroroska
UCTIBITYEMOT'0 IPOIyKTa K aHan3y. OT6op cpeaHei mpoosl.

MeTtoauka aHanm3a TOIJIMBA U CMAa304YHBIX BEIIECTB. AHAJIN3 TBEPAOro TOIUIMBA HA COACpKAHKE
BJIArH.

Onpenenenue colepkaHus 301bl, OOIIEH Cepbl, BBIXOJA JIETyYUX BELIECTB M TEIJIOTBOPHOU
CHOCOOHOCTH TOILIUBA.

OcHOBHBIE TOKAa3aTelIM, XapaKTEpU3YIOLIME COCTaB M CBOMCTBA CMAa304YHBIX Macel.
Omnpenenenne HU3KOTEMIIEPATYPHBIX CBOMCTB U BSI3KOCTHO-TEMIIEPATYPHBIX XapakTepucTHK. [TonsTne
JTAHAMUYECKOM, KHUHEMAaTUYE€CKOM W YCIOBHOW BS3KOCTH. THUIBI BHCKO3UMETPOB. OmnpenesieHue
TEMIIEPATYPHI BCIBILIKK U BOCIIJIAMEHEHHUS.

Ananmu3 Heptn U HedTenpoaykToB. OCHOBHBIE MPOAYKTHI HedTenepepadboTku. [lokazarenu,
XapakTepusymoomue coctaB Heptu u HedrempoaykToB. Ormpenenenue (GpakIMOHHOTO COCTaBa,
IUIOTHOCTH, COJEPKAaHUSI MUHEPATbHBIX IIPUMECEH.

Metoauka omnpeneneHuss TEMIIEpaTypbl IUIABIEHUS, KHUIIEHWS, 3aCThIBAaHWS M  BCIBIIIKH
B 3aKpPbITOM THTJIE.

OmnpeneneHue cocTaBa cepbl U XJIOPUA0OB B HEPTH U HEPTENPOTYKTaX.

XVUMHUYECKHE OCHOBBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO U KOMIUIEKCHO-METPUYECKOTO
TUTPOBAHUS.

CniocoObl 0OHApY)KEHHSI KOHEYHOM TOYKW THUTpoBaHus. MHmukaTopbl. Teopuss MHAMKATOPOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ MHAMKATOpbl.  MHAMKAaTopsl B METOJAX  OCaXACHHUS
(metoael Mopa, ®onbrapna, @asHca). MeTanmoXpoMHbIe HHIUKATOPHI B KOMIIJICKCHOMETPHH.
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ITocTpoeHne KpUBBIX TUTPOBAHHUSA, (DAKTOPHI, BIUSIOIINE HA UX CKa4yOK. Pacuér KOHLEHTpaluii
10 KPUBBIM THUTpoBaHUS. BpiOop wmuamkartopa. OmmOku TuTpoBaHus. [lepBUuYHBIE M BTOpPHYHBIC
crangapThl. TpeOoBaHUs K NEPBUYHBIM CTaHAAPTaM, TUTPAHTHI.

CriocoOpl MOBBILIEHUS TOYHOCTH TUTPUMETPUUYECKUX METO/I0B aHAJIN3A.

OOmue cBeneHus O O0€30I0PETHOM TUTPOBAaHMU. ABTOMATHYECKHUE METOJbl TUTPOBAHMS
B @BTOMAaTUYECKOM KOHTPOJIE XUMUUYECKUX ITPOU3BOJICTB.

Mertozb! aHanK3a OPraHNYECKUX BELECTB: AIEMEHTHbIHN, QYHKIIMOHAIBHBINA U CTPYKTYPHBIH.

CriocoObl MACHTHU(HUKAIIMKA OPraHMYECKUX BEIIECTB C IIENBI0 OKUCIECHHUS K OIpeaeiEHHOMY
KJaccy IO XapaKTepHbIM XHMHYECKUM pEaKLusAM U (QU3MUECKUM I[apaMeTpaM. Metopbl
KOJINYECTBEHHOI'O OIIPEeNICHHs] OpraHMYecKiX coeinHeHu. [lpumepbl oOHapyXeHus U onpeaeaeHus

VYTI1eBo1opoaoB, CIHUPTOB, aJdbAECTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, aMHHOB, JKUPOB H
YIJIEBOJOB.

OcobenHocty 1 001acTh MPUMEHEHUS (PU3UKO-XUMUYECKUX U (PU3UUYECKUX METOIOB aHAJIH3a,
uX Kjaccu(uKkanus, KpaTkas XapakTepucTUKa U 00JacTh IPUMEHEHHUS .

DNEeKTPOXUMHUYECKHE METOIbI, UX KJIACCH(HUKAINS U 00JIaCTh MPUMEHEHHS.

[ToreHnomeTpus, CyIHOCTh METOZa U 00JacTh €ro MpUMEHEeHHs. 3aBUCUMOCTb MTOTEHIMala
AJIEKTPO/a OT KOHLEHTpAUMU HMOHOB. MHAMKATOpPHBIA 3JEKTPOJ U  3JIEKTPOJ CpaBHEHHS.
HNonomerpus.

NoncenextuBHbIE 31eKTpoAbl. AninapaTtypa. [Ipumepsl IOTEHIMOMETPUUECKUX ONpEeAeIECHUI.

ONEKTPOrpaBUMETPHS U KYJIOHOMETpHsL. DIEKTpoiau3 U 3akoHbl Dapanes. YciaoBUs BeleHUS
anekTpoisin3a. Cxema yCTaHOBKM KYJIOHOMETPHUUECKOI0 aHaJIN3a, KYJTIOHOMETPUUYECKOE TUTPOBAHUE.

Kynonometpsl. I[TpuMepbl KOIMYECTBEHHBIX ONPEACICHUM.

Kongykromerpus, €ro CymHOCTb. OJIEKTPOIPOBOJHOCTh PpPacTBOPOB, €€ 3aBUCUMOCTb
OT  KOHLEHTpanuuu. Amnmapatrypa  Jiasf  HM3MEPEHUs  JJICKTPOIPOBOAHOCTH  PACTBOPOB.
KoHyKTOMETpHYECKOE TUTPOBAHUE.

OnTrueckue MeTonbl aHanu3a. @OTOMETPUUECKUI METOI.

®oroaddext, poToanement, poToreKTpokosopuMeTp.  BbiOop cBeTo(UIBTpa M KIOBETHI,
IIOCTPOEHHE T'PAAyUPOBOYHBIX KpPUBBIX. [[pMepBl KOJIMYECTBEHHBIX ONPENEICHHM.

Cnekrpogoromerpudyeckuii  Meton, ero cymHocTb. Cnekrpodoromerpsl. IlpunHnmn
UX JICUCTBUSL.

OnTuyeckne cxeMbl U YCTpPOHCTBO mpuOopoB. IlpuMepbl KOIMYECTBEHHBIX OINpPEIEICHUN
BELIECTB.

Pedpakromerpusi. 3akoH oTpaxkeHuss W mperomiieHuss cBeta. [Ipubopwl st onpenesieHus
nokasareJsi IpeIOMIICHUS, IPUHIMI UX AeUcTBUS. ONTHUECKUE CXEMbI U YCTPOICTBO MPUOOPOB.

MeTtobl pa3fenenus u KOHIEHTPUPOBaHUS.

Xpomarorpadus, Kak METOJl pa3felieHHs M aHajlu3a BELIeCTB, €ro CYIIHOCTh M 00JIacTb
IPUMEHEHHUS.

OCHOBHBIE IOHATHS.

Krnaccudukanys MeTo10B B 3aBUCUMOCTH OT clIocoba nepemMerieHns COpOeHTOB U OT MEXaHU3Ma
copOuu.

XapakTepucTuka  aJCOPOIIMOHHON, HWOHOOOMEHHOMW, OCaJ04YHOW, pachpeneTuTeIbHON
U renp-xpomarorpagun. Knaccudukaius MeTogoB xpomarorpaguu B 3aBUCUMOCTH OT arperaTHOro
COCTOSTHUS TTOABM>KHOM U HEMOJABMKHOM (a3. XapakTepHucTUKa ra30Boi XxpoMaTorpaduu, e€ BapHaHThI:
ra3o-aJicopOLIMOHHAsA U Ta30KuAKOCTHAs. JKuakocTHas xpomarorpadus, e€ BapuaHThI:

AKHUJIKOCTHO-KUKOCTHAS U KUJIKOCTHO-aJCOPOLIMOHHAsT XpoMaTorpadusi.

Knaccudukanus MeTofoB xpomarorpaduu B 3aBUCUMOCTH OT TEXHUKH XpOMaTOrpauuecKkoro
paszzenenus. XapakTepuCTHKa KOJIOHOYHOU, OyMaXHOW U TOHKOCJIOHHON Xpomarorpaduu.

Knaccudpukanus MetonoB xpomartorpaduu B 3aBHCUMOCTH  OT II€M  IPOBEACHUS
Xpomarorpaguueckoro nporecca.

Amnmapatypa B razoBoil xpomarorpaguu. Xpomarorpammsl. TexHHKa XpomMaTorpagupoBaHus.
BausiHue pasnauuHbix (akTOpoB Ha IOKa3aHWs mpubopa. Meronpl pacdera XpoMaTOTrpaMM.
[TpumeHeHne ra30Boi XpoMaTorpaduu JIIsi aBTOMATU3AIUH TPOU3BOICTBEHHBIX MTPOIIECCOB.

DKCTpakius, €€ CyIHOCTb U BEJTUYUHBI, €€ XapaKTEepU3yIOIIHUE.
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TexHHUKa 3KCTparMpoBaHMs, €0 POjb B IOBBILICHWHM YyBCTBUTEIBHOCTH W CEIECKTUBHOCTH
ONPEAEIICHUN.

edpenomerpus u TypOuaumerpus.  SIBIEHUS CBETOPACCESIHHOCTH U CBETONOIVIOIIEHUS
Opyd TPOXOXKICHUM ITydyKa CBeTa uepe3 JUCHepCHYIo cucrteMmy. [Ipubopsl, mpuMeHsemble s
WU3MEpPEHUH, IPUHLUI UX JIEHCTBUSA, ONTHYECKHE CXEMBl U YCTPOUCTBO. [IpuMepsl KOJIM4EeCTBEHHBIX
ONPEAEIICHUN.

[lonatne o cHekTpoOTOMETPUUECKOM, HEPETOMETPUUECKOM U TYypOMIAUMETPUYECKOM
TUTPOBAHUMU.

CnexkTpayibHbIA  MeTOA (aTOMHO-DMHCCHOHHBIM METOJ). ATOMHBIE CHEKTPBI. ODHEPrus
BO30YXJeHUsI U noHM3auuu. CriocoObl BO30YKIEHHS aTOMOB.

CrieKTphl: pEHTT€HOBCKUE, UCITYCKAaHUS U TIOTJIOLICHHUS.

OCHOBBI KAaYeCTBEHHOIO M KOJMYECTBEHHOIO 3MMCCHOHHOro Mmeroza. (Cxema aHaiusa.
Hcrounnku Bo30yxaeHHs crieKTpoB. CHeKTpanbHble IPUOOPHI, UX ONTHUECKUE cXeMbl. KBaHTOMETpBI.
[TprMeprl Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX ONPEACICHUN.

doromeTpus MIaMeHH. XapaKTepUCTHKa MeToja M o0xacTh npumeHeHus. lIpuHuunuanbHas
cxeMma I1aMeHHoro ¢oromerpa. [IpuMepbl KOTMYECTBEHHBIX ONPEEeICHHH.

Bonbramnepomerpusi.  SBnenme monspusauuu. llpexensHbii M auddy3uoHHBIA  TOK.
Bonpramnepnas kpuBas. IloteHuuan mnosnyBosiHbl. [IpuHumnuansHas cxema mnossiporpaduueckon
ycraHoBkH. llomsiporpadpl. DnekrponuTuyeckas s9eika. DIEKTPOIHU3EpPhl. DIEKTPOAbl CPABHEHUS:
CHSATHE MOJISPOrpaMMbl. AMIIEPOMETPUYECKOE TUTPOBAHNUE.

TepMoanexkTpuueckuii MeTojA, €ro CyIHOCTb M 00JlacTh IpUMEHEHHus. Amnmaparypa
JUIsl IPOBEZIEHUS DKCIIpece aHan30B. [Ipumepsl onpeneneHui.

Tepmuueckuii meron. TeopeTMdecKHME OCHOBBI METOZA, €ro Ha3HAYEHHE, IpHUMEHsIeMas
anmaparypa, npuHuun e€ pabotel. [loctpoenue Tepmorpamm Tepmorpasurpamm. IlpoBenenue
pacu€roB. Mcnonp30BaHNE TEPMUUECKOTO AaHAJIA3A IIPU U3YYECHHUH CILIABOB.

Macc-ciekTpoMeTpudeckuii Metoa. TeopeTndyeckre OCHOBBI METO/Ia, 00JIaCTh X MPUMEHEHHUS.
Cxema macc- criekTpomeTpa. Macc crieKTporpammsl, criocoObl UX pacmin@poBku. PacueTsl, mpumMepsl
ONIPEIEIICHUN.

Pamguomerpuueckue wmeroasl aHanu3a. CyIMIHOCTP W Ha3HA4YE€HHE PAJAMOMETPUUYECKUX
metooB. Ilpumensemas anmapaTypa, NpUHLUMI e€ JOeicTBUsA M mpaBuia paboTsl ¢ Hel. Ilpumepsr
ONpeAEIICHUN.

Pacuérel. AHanu3s Boabl. [loka3aTenn KOHTPOJIA KauyeCTBa BOJIbI, METOJIMKA UX ONPENEICHUMN.

AHanu3 ra3zoB. 3HaUeHNE IPOBEACHUS aHAIN3a ra30B B PA3JINYHBIX OTPACIIAX IPOMBIIIJIEHHOCTH.
Mertobl ocyiIeCTBICHHS aHAIN3a ra30B. XapaKTepUCTHKa a0COPOLIMOHHOTO METO0/1a Fa30BOT0 aHATU3A.

l'azoananmzatopel. Mx cxeMbl M mpuHUUN paboThl. Xpomarorpaduyeckuil METOJ| aHalu3a
ra30BbIX CMECEH.

Ananu3 TorumBa. TerioTBOpHas CIOCOOHOCTh TOILIMBA, CIIOCOOBI €€ ONpeaeIeHus.

AHamu3 karanusatopoB. KpaTkume cBeaeHHs O CBOHCTBax KaTanm3aropoB. (OCHOBHBIE
TpeOoOBaHUS, TpeAbABIsIeMble K HHUM. MeToANKa OIpeNeieHus] HAChIMHOM IUIOTHOCTH U
IPaHyJIOMETPUYECKOr0 cocTaBa. OnpeneneHne MEXaHN4eCKO TPOYHOCTH U MHJEKCA aKTUBHOCTH.

AHanu3 TOpOAYyKTOB HEOPraHMYECKOro cuHTe3a. [locTaguiiHBIA KOHTPOJb NPOM3BOJICTBA,
ero TOYKWM. MeToabl OmNpeneneHuss KHUCIOT, colieil W ynoOpeHuid, MpOBOJUMBIX Ha 0a30BOM
MPEIPUATHH.

AHanu3 OpraHMYECKUX BEIECTB. METOAbI ONPENEICHUS S/10B U B3PhIBUATHIX BEIIECTB.

AHanu3 BBICOKOMOJIEKYJISIDHBIX ~COCJUHEHHH. AHQINW3 ChIpbs, TOTOBOM MPOIYKIIHH,
HOJIYIIPOBOJIHUKOB U OTXOZ0B 0a30BOT0 MPOU3BOCTBA.

Tema 11. DJkoHOMHUKA OTPACTIH U NIPEANPUATHS

Uto Takoe “PKOHOMHKA”, “9KOHOMUYECKAs JCATEIILHOCTD , “O9KOHOMHUYECKOE 0J1aro”.

XapaKkTepuCTUKa OCHOBHBIX IPU3HAKOB HSKOHOMHKH: MOTpeOJICHWE JKU3HEHHBIX OJar;
MIPOU3BOJICTBO W BOCIPOM3BOJCTBO JKM3HEHHBIX OJiar; OOMEH TOBapoOB; ACHEKHOE OOpalleHue;
3¢ PeKTUBHOE UCTIOIB30BAHUE PECYPCOB; SKOHOMUUYECKHI POCT.
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CebecTonMOCTh IPOYKITNN — BAXXHBIN SKOHOMUYECKHH MMOKa3aTeb PabOoThI MPeaTPUATHI
(oO0benuHeHuit). Posib TpyIOBBIX KOJUIEKTHBOB B BBISIBICHHH U SKOHOMHOM HCIIOIH30BaHUH PE3EPBOB,
COKpAIIlEHUH HEMPOU3BOIUTEIBHBIX PACX0IOB.

Knaccudukanus 3arpat Ha IpOU3BOJCTBO 110 SKOHOMHUYECKUM 3JIEMEHTAM M KaJIbKYJISIIMOHHBIM
cTaThsiM pacxoaoB. CTpykTypa ce0eCTOMMOCTH TPOMBIIIICHHON MPOAYKIIUU MO CTaThIM PacXOJI0B.
3aBUCUMOCTh CTPYKTYPBI C€0ECTOMMOCTH OT OCOOEHHOCTEH MPOM3BOJICTBA.

[TonsTHE ¥ 3HAYEHUE IICHBI. BHIIBI 1IeH Ha POMBIIIIJICHHYIO IPOJIYKIIHIO: ONITOBBIE M PO3HUYHBIC,
JIOTOBOPHBIE.

[Tpubsute (moxo0m) mpeanpusaTuii (0ObenUHEHH) — 0000IIArOIMI ToKa3aTeab (HPUHAHCOBO-
XO3SIMCTBEHHOM niesiTennbHOCTH. [TokazaTeny peHTabeIbHOCTH.

3apa0oTHas TU1aTa 1 OCHOBHBIE MPUHLUIBI €€ oprann3auuu. Opranuszamnus 3apadoTHON TIIaThI
Ha npeanpuatusx. @opMbl U CHCTEMBI 3apa0OTHOMN TUIATHI.

[lonatue OwusHec-miaHa, cdepa ero NMPUMEHEHUS U YCIOBUS pa3paboTKu. busHec — mian
NPENPUSITHSI, OCHOBHBIE 3a]Ia41, KOTOPhIC IPEANPHUSITHE PEIIaeT C MIOMOIIbIO OU3HEC — TUIaHA.

IIpakTH4eckoe o0yuenue

Tema 1. HNucTpykTax no oxpaHe Tpyaa ]| NPOMBIIIEHHOM
0€e30MacHOCTH

NucrpykTax mo 6€30macHOCTH Tpy/Ja Ha paboYuX MecTax.

be3onacHocTh npyu paboTe B XUMUUECKON U (PH3UKO-XUMHUYECKOH Ta00paTOpHsX.

[TpyunHBI ¥ BUJBI TPaBMaTU3Ma U MEPHI IO €ro MpeaynpexaeHuo. OrpaxaeHue onacHbIX 30H.

[Toxapuas ©e3zomacHocTb. [lokapHas curHanmsanus. [IpaBuia moss30BaHUS OTHEONACHBIMHU
KUIKOCTAMU.

OnexkTpoOe30macHOCTh.  3allUTHOE  3a3eMyieHue  obopyamoBanus. IlpaBwia  paboTbl
Ha DJIEKTPOU3MEPHUTENIBHBIX YCTAHOBKAX, MPUOOpax M ammaparype.

Tema 2. Texnuka 1a00paToOpHBIX PadoT

[IpakTHueckoe O3HAKOMJICHHE C YCTPOMCTBOM W OCHAIIEHHEM padodero mecrta jJabopaHTa
XMMUYECKOTO aHaJIn3a, MOJBOJIKAMH rasa, 3J€KTPUYECTBa, BOJIbI, CKATOTO BO3/lyXa U BaKyyMa. YXOJ
3a paboOYUM CTOJIOM, TTOATOTOBKA €r0 /I TPOBEICHHS aHATN30B. MBIThE U CYIITKa XUMUYECKOH MOCY/IBI
00111eT0 Ha3HAYEHHMSI, U3TOTOBJICHNE STUKETOK M HAAIUCEH JIJIs HEe.

OTO6Op peakTHBOB M TPUTOTOBJIICHHE PACTBOPOB JJISi MBIThSI MOCYIbI OOIIEro Ha3zHAYeHUS
XUMHYECKHMM M CMEIIaHHBIM crocobamu. Bribop pactBoputens, cmocod ero oumctku. [IpoBepka
MOCY/IbI HA YHUCTOTY.

OcBoeHHe TpUEeMOB pabOTHI ¢ HarpeBaTeNbHBIME MTprOopaMu. Cylika XMMHYECKOU MOCYIbI TPU
HarpeBaHuu. Pe3ka CTEKISHHBIX TPYOOK W MallO4eK, IUIaBieHHe wux KoHmoB. CrubaHue
U OTTSATHBaHHUE TPYOOK.

[TonGop, cBepienue u 00paboTka IPOOOK.

OcBoeHue MpUEMOB HarpeBaHusl, CylIKH U MPOKAJTIMBAHMUSL.

[TpoBepka ucnpaBHoCTH TepMoMeTpa. OnpeesieHne TeMnepaTypbl KHTIEHUS BEIIECTB.

VYcraHoBKa TEXHUYECKUX BECOB, ONpPEAENIEHHWE HYJIEBOM TOUKH, B3BELIMBAHHME TBEPHABIX TEI,
3aMuCh Pe3yabTATOB. YXOJ 32 BecaMu. B3sTre HAaBECOK CHIMYYUX M JKUJIKMX BEIIECTB.

N3menpueHre HEOONBIIOTO KoimuecTBa cojeil. OcBoeHHe MPUEMOB CMENIMBAHUS TBEPJbIX
BEIIECTB U KUIKOCTEM.

OcBoeHune MpUEMOB CMEIIUBAHUS TBEP/IbIX BEILIECTB U KUIKOCTEH.

[IpuroroBnenne ompeaeneHHOTO KoJW4YecTBa (Macchl) pacTBOpa BEIIECTBA 3aJaHHOM
MPOLEHTHOW KOHIIEHTPAllMU U3 BemlecTBa (0€3BOMHOTO M KPHCTAJUIOTHIpATa), U3 pacTBopa Ooiee
BBICOKOW KOHILIEHTPALIUH.

OrnpezneneHue apeoMeTpoOM IUIOTHOCTH BOJHBIX PAcTBOPOB KHUCIOT, COJEH W IIEIoYeH;
HaxOXXJICHWE WX KOHIICHTPAIMHM MO IJIOTHOCTH. [IpuroToBieHue omnpeaeneHHoro odbeMa pacTBopa

23



3aJJaHHOM KOHIIEHTpalluu U3 BellecTBa (0€3BOIHOIO M KPUCTAJUIOTHIpPATa), U3 pacTBOpa MPOLIEHTHON
Y MOJISIDHOM KOHLIEHTpaLUU.

Ounctka BemecTB. BpiGop ¢uibTpytomero Martepuana, u3rotopieHue ¢uibrpa. COopka
YCTAHOBKHM U1l (puiabTpoBaHusA. OUYMCTKA XWMHYECKUX BEIIECTB OT MEXAHUYECKHX IPUMECEH.
OcBoeHue NpUEMOB IPOMBIBAHUS OCAAKOB IPH (QUIBTPOBAaHMM W LEHTpU(yrupoBaHus. Ouucrka
KHUJIKUX BEIECTB JUCTUIUISAIMEH. DKCTPaKIUs BEIIECTB.

ITonmyyenue rasos. Pa30Oopka, MbIThe M cOopka amnmapata Kunma, ucnblTaHue e€ro Ha
FepMETUYHOCTH U 3apsaka. [lonydenue Bogoposa, UCIBITAHUE €70 Ha YUCTOTY. OUnCTKa BOJIOPOAA IIPU
IIOMOIIIM IIPOMBIBOYHBIX CKJIAHOK. [losyueHue, ouncrka, cymka u codupanue kuciaopoza. Pazbopka,
MBIThE U COOpKa ra30MeTpa, 3al0JHEHUE €ro I'a30M.

OT160p u moaroroska npo06 st aHanuza. OTOOp nMepBUYHON CpeHEN MPoObI, ee U3METbUCHHE,
nepemeluBaHie U kBaproBanue. OT60p ¥ MOArOTOBKA JIAOOPATOPHBIX MPOO, a TakKe MPOoO METaIOB.
Ot6op mpo0 pacTBOPOB M3 HIEKTPOXMMUYECKUX BaHH. IlepeBelneHHe BemecTBa B PacTBOP
pacTBOpeHHEM B KHCOTax U ciuaBieHueM. Onpenenenue pH cpensl. [Ipurorosienune peakTHBOB ¢
MCIIOJIb30BaHUEM CIIPABOYHHUKA 110 AHATUTUYECKON XUMHUHU.

OnnazieHHe OCHOBHBIMU INpUEMaMU TpaBHUMETpUYECKOro (BecoBoro) aHaiuza. [loaroroBka
pabodero Mecta, MOCy/IbI U JabopaTopHOro o0opyaoBanus K padore. JloBenenue 6rokca, paphopoBoro
TUTS ¢ (QUIBTPYIOLIUM JHOM [0 NOCTOSHHOW Macchl. [IpueMbl oTGopa HaBeckM AJIs aHaIW3a.
Omnpenenenue cojiepkaHus Biaru B aHaJIM3UPYEMbIX MaTepuaiax. Beaenue 3amuceld U pacueToB Hpu
IPaBUMETPUUECKOM aHAIIU3E.

OByasieHue OCHOBHBIMH TPUEMaMHU THTPUMETPHUYECKOro (00beMHOTo) aHanmusa. [loaroroka
pabouero mecra u oOopynoBaHus K pabore. OcBoeHHE MPUEMOB OTOOpa KUAKOCTEH MHIIETKOM,
3aroJIHEHUsI MEPHOU KOJIOBI, OIOPETKH, OTOOpa BCIIOMOTATEIbHBIX PEAKTUBOB MEPHBIM IMIIMHAPOM.
Otcuer o0BbeMa >KUIKOCTU MO OropeTke, TOYHOCTh orcyera .IlpoBepka 0OBEMHBIX MEpHBIX KOJIO,
IUIETOK, OIOpPETOK, KAl pacTBopa w3 Oroperku. [IpuroromieHue 3amaHHOrO0 oObeMa pacTBOpa
HEOOXOJMMOW  KOHLEHTpAllMM M3 YHCTOTO BEIIeCTBa, OE3BOJHOIO M KPHCTAJIOTHpara.
[TpuroTtoBneHne craHIapTHBIX pacTBOPOB U3 (uKcaHaioB. [IpurorosiaeHne pacTBOPOB MHIUKATOPOB;
pabouyux pacTBOPOB KUCIIOTHI U IIEJIOYUH, UX CTAaHAAPTU3ALIUS.

Tema 3. O0yueHne Ka4eCTBEHHOMY AHAJIH3Y HEOPraHMYECKHUX COCANHEHUI

AHann3 KaTHOHOB MEPBON aHATUTUYECKON TPYIIIIHL.

JleiictBue rpynnoBoro peaktuBa Ha HOHBI cepeOpa (1) m cBunma (ll). Pasnuume cBolicTB
XJIOpUAOB cepedpa ¥  CBUHIA. BBIMONHEHHME CHCTEMAaTHYECKOro aHailu3a. BelnoiHeHue
CUCTEMATUYECKOT0 aHaJIM3a CMECH KaTHOHOB IIEPBOM TPYIIIIHI.

AHann3 KaTHOHOB BTOPOI aHATUTHYECKOM TPYIITIHI.

JetictBue rpymmoBoro peaktusa Ha noHbl 6apust (1), crponrms (1) u kaneuums (11).

JpoOusie peakuuu. [IpoBeaeHne cCUCTEMATHYECKOTO aHAIN3a CMECH KATUOHOB BTOPO TPYIIIBI.

AHan3 KaTHOHOB TPEThEH aHATUTUYECKON TPYIIIIHI.

JeiictBue rpynmnoBoro peaktiBa Ha uoHbl amxumuHus (ll1), mmaka (1) u xpoma (IlI).
[Ipenynpexnenue kojutouaooOpazoBaHust JlpoOHble peakiuu. BreinonHeHHe CcHCTEMaTHYeCKOro
aHaJIM3a CMECH KaTHOHOB TPEThEH IPyIIIIbI.

AHaIn3 KaTHOHOB YETBEPTON aHATMUTUYECKOUN TPYIIIIHL.

JeiictBue rpynmnoBoro peaktrBa Ha noHbl maruus (1), mapranna (1), xenesa (11,111) u Bucmyra
(IIN). dpoOGusle peakiinu. BpINOJHEHHE CHCTEMATHYECKOTO aHajaM3a KaTHOHOB YETBEPTOM TPYIIIIBI
C TpeJBapUTEIbHBIM UCIIBITAHWEM Ha npucytcTBue xenesa (11,11).

AHann3 KaTHOHOB MATOW aHATUTUYECKOUN TPYMIIBL.

JleiicTBue TpymnmoBoro peaktusa Ha HOHBI koOanbTa (I1), Hukens (1), kagmus (1) u memu (11).
BrimonHeHne aHann3a cMecH KaTHOHOB MSTOM TPYIIBI IPOOHBIMU PEAKITUSIMHU.

AHaJ13 KaTHOHOB IIECTON aHATUTUYECKOMN TPYIIIbI.

O6napyxenue noHoB Harpus (l),kamus (1) u ammonwms. JIpoOHbIE peakiuu. AHAIU3 CMECH
KaTHOHOB IIECTH aHATUTUYECKUX TPYIII.

Peakiyin aHavnoHOB MEPBOU aHATUTUYECKOUN TPYMIIHI.
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OOGHapyxeHue xXJI0pua-, 6poMu-, Cyabdua-, 1 HOHOB.

Peakiium aHHOHOB BTOPOW aHAIMTUYECKOW TPYIIIBI.

OGHapyxeHnue cynbdart-, CyiabhuT-, KapooHat-, hocdar- U CHIIMKAT HOHOB.

Peakuuy aHMOHOB TPEThEH AHAIUTUYECKOMN TPYIIIBL.

OO6Hapy>xeHre HUTpaT-, HUTPUT- U alleTaT HOHOB.

AHaiu3 cMecu aHHOHOB TEpBOi — TpeTheid rpym. [IpoObl Ha AaHMOHBI JIETYYUX KUCIOT.

AHanu3 Heu3BecTHoro BemniectBa. llpenBaputenbHble HcnbITaHus. BbiOop pacTBOpuUTENs.
O06ocHOBaHME X0/1a aHAJIN3A.

Benenue naboparopHoro xypHasia Ipy BBIIOJTHEHUH aHATUTHYECKUX padoT

Tema 4. O0yuyeHue rpaBUMETPUYECKOMY AHATIU3Y

VYcraHOBKa aHAIIMTHYECKUX BecOB. IIpoBepka HyseBOM TOUKH, €€ KOppeKTHUpoBaHue. TexHuKa
B3BCIIMBAHMA HAa AHAJIUTUYECKUX Becax. BeneHue 3ammcell 1npU  B3BELIIMBAaHUU. Y XO.
3a AHAIUTHYECKMMU BECAMHU U PA3HOBECAMH.

OT1O0op ¥ pacTBOpeHHE HaBECKM TEXHOJIOTMYECKOro xjopuna Oapus. Ilpurorosnenue
pa30aBIEHHOIO pPAacTBOpa CEPHOM KHUCIOTHI U3 KOHLEHTpUpPOBaHHOro. OBnajneHue npuémMamu
HOJIy4EHHUs YUCTBIX KPYMHOKPHCTAIMUECKUX ocaakoB. OcaxeHue 6apus B Bue cyibdara. [Ipoepka
IIOJIHOTHI OCaXAeHUs. PUIBTPOBAHNE OCA/IKA U IPOMBIBAHUE €TI0 JICKaHTalUEH.

ITpoGa Ha MOJHOTY OTMBIBaHUS OCajKa OT M30bITKa ocaauTessd. BeicymuBaHue (uibTpa ¢ 0CajkoM
B cCymmiibHOM Ikady. O301eHne GuibTpa B INIAMEHH TOPEITKU, IPOKATTMBAHUE OCAJIKA JI0 TIOCTOSTHHOM
Mmacchl B MyQenbHoi neun. [IpoBenenue pacuéros.

Tema S. O0yyeHne THTPUMETPHYECCKOMY AHAJIN3Y

OmnpezeneHye BELIECTB METOJIOM KHUCIOTHO-OCHOBHOTO TUTpoBaHUs. IIpurotosienne padbounx
pacTBOpoB 1IENOYN 0e3 KapOOHATOB, COISIHONW KUCJIOTHI, @ TAKXKE CTaHAApTHOTO pacTBopa KapOoHaTa
HaTpusl, IIaBeJeBOM W sHTapHOW KucioT. OmpeneneHre KOHIEHTpaluu pabodyux pacTBOPOB
TUTPOBAHUEM CTaHJIAPTHBIMH pacTBOpaMu. BeIOOp MHAMKATOPOB.

OmnpeneneHne KOJINYECTBA CEPHOM KHMCIOTHI B KOHTPOJIBHOM pacTBope. Pacuér pesynbraTtoB
aHamu3a.

OmnpeneneHue coAepXaHHUg LIeTOYe M PacTBOPUMBIX KapOOHAaTOB MPU COBMECTHOM
npucyrctBum. Onpenenenre kapOOHaTOB U THAPOKapOOHATOB IIPU COBMECTHOM IPUCYTCTBUU. Pacuér
pE3yJIbTaTOB AHAIU3A.

Ornpezenenne ycTpaHUMOM (BpeMEHHOW) U TIOCTOSIHHON KECTKOCTH BOJIBI.

AHanu3 BEIECTB, ONPEAEIAEMbIX METOJOM IIEPMaHTaHATOMETPHH.

[TpuroroBnenue pabodyero pacTBopa MepMaHraHaTa Kajius U OINpeAeTeHHe ero KOHIEHTpaluu
METOJIOM OT/EJIbHBIX HABECOK I10 I11aBEJIEBOM KUCIIOTE.

Omnpenenenue coiep:kaHus OKcanata aMMOHHUS B pacTBope. PacueT pe3ynbraTroB aHanmu3a.
Omnpenenenue cynbdara sxene3a (II) B sxenesHom kymopoce. OmpeneneHue coaep)kaHus Xpoma
B OMXpomare Kajusl.

AHanu3 BelIecTB, ONpeieIsieMbIX MeTo1oM Honomerpuu. [IpuroroBnenue paboyero pactsopa
Thocynbdata Harpus. OmpeneneHue ero  KOHIEHTpAMd 1O THUPOBAHHOMY  pacTBOPY
nepMaHraHara Kajaus u ouxpomara kanus. [IpuroroBnenue pacTBopa Kpaxmaiia.

OmnpeneneHre OPOLEHTHOIO COJEp)KaHUs  cyibdaTa HaTpUsi B TEXHHUUYECKOM CYIbpuae
HaTpus. Pacuer pesynbTaToB aHanusa. [IpuroroBiieHue pabodero pacTBopa ioma M YCTaHOBJIEHUE
€ro TUTpa MO0 THOCYNIb(AaTy HATPUS.

AHanu3 BEIIECTB, ONPEAEIAEMBIX METOAOM OCAIUTEIILHOTO TUTPOBAHUS U KOMIIIIEKCHOMETPHH.
[TpuroroBneHre pacTBOPOB: CTaHAAPTHOIO XJOpHJA HaTpus, pabodero HUTpara cepeodpa,
MHAMKATOpA.

Omnpenenenue TuUTpa pabodero pactBopa cepeOpa. BwlumcineHue copepikaHus Xjiopuia
HaTpHUs B KOHTPOJIBHOM PAacTBOPE.
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Pacuér pesynbpraroB aHamuza. [IpuroroBiieHHe pomaHWAA Kaluus WM aMMOHHUSI W YCTaHOBJICHUE
€ro TUTpa.

KomminexcHomeTpusi. [lpurotoBnenne wunaumkaropa. OmpeneneHue cojepxkaHus cepedpa
B BBIJIAHHOM PacTBOpE.

[Tpurorosnenne uHAMKaropa U OydepHOro pacreopa. [IpuroromieHue padodero pacrBopa
komruiekcoHa Ill u mpoBepka ero KOHIEHTpALMU TI0 PacTBOPY Cysibdara MarHus, MPUTOTOBICHHOMY
u3 pukcaHana.

Tema 6. IIpakTUKYM 110 OPraHUYEeCKOH XUMUM

OuncTKa OpraHN4ecKUX BEUIECTB NIEPEKPUCTAIIN3ALUEN U BOSTOHKOM.

Ounctka 0eH30MHOM U IIaBeaeBON KUCIOT. OnpenenecHrue TeMiepaTyphl TUIABICHHUS U KUTICHUS
OpraHMYECKUX BEILECTB.

Cy1ika opraHM4ecKyx BeIIeCTB pa3InyHbIMU MeToAaMmu. Bribop ocymmrens. [Ipurorosnenue
OXJIQXKAAKOIIUX CMECEH.

COopka npubopoB Ui IPOBEICHUS padOT, CBA3aHHBIX C OXJIAKICHUEM BEIIECTB.

[TpenenbHble yriaeBoaopoasl. Ilonyuenue merana, usyduenue ero cBoicts. CHHTE3 OpOMHCTOTO
WIK noaucToro »Ttuia. Pacyér HeoOXoIMMOTo KOJMYeCTBa BEIIECTB Ul PEAKIUU U TEOPETHUECKOTO
BbIXOJa NpoAyKTa peakuuu. [IpoBeneHue cuHres3a. Beinenenue, o4ncTka U BBICYILIMBAHUE T'OTOBOIO
npoaykTa. Pacuér BbIXO/a MPOJYKTa B MPOLIEHTAX OT TEOPETUUYECKOTO.

Henpenenbubie yrinesogopoasl. [lonydenue sTuneHa u auetuieHa. Mzyuenrne ux cBOMCTB.

Hedts. Coopka mpubopa s ppakunonupoBanus Hedtu. [logroroska HeQTH A5 pa3TOHKH,
a TpuéMHUKOB - s cOopa ¢pakuuii. IlpoBenenue ¢pakunoHHpOBaHUS, OTOOP (HpaKIIHid.
KonnuectBeHHbIe pacy€Tsl (PaKIIMOHHON Pa3TOHKU HEPTH.

Apomaruyeckue yrieBoaopoisl. IIpoBeneHue peakuuii XapakTepHbIX Juisl  OeH3o0u1a,
ero OpoMHpoBaHUeE.

Anbaeruapl U keToHbl. CpaBHEHNE XUMUYECKUX CBOMCTB aJIbJIETHJIOB U KETOHOB.

Crouprtel.  IlpoBeneHue peakuui, XapakTEpHU3YIOIIUX XHMHUYECKHME CBOWCTBA OJHO —
Y MHOTOATOMHBIX CIIMPTOB.

BzaumopeiictBue ciuptoB ¢ ruapokcuaom meau (11).

ParBopenue denona B Boxe. [lomyuenue denonsiTa HaTpUs, €ro pasjaokeHne, OPOMUPOBAHUE,
Cyib(pHUpOBaHNE U HUTPOBaHHUE (HEHOJIOB.

Opranuyeckue KucioTel. OmnpeneneHne pacTBOPUMOCTH B BOJIE PA3IMUHBIX KapOOHOBBIX
kucioT. [IpoBenenune peakiuii, XapakTepu3yoLIMX KUCIOTHbIE CBOIICTBAa KapOOHOBBIX KHUCIIOT,

WX paznoxeHue npu HarpeBaHUU.

Amunsl. [IpoBenenue peakimii, XapakTepU3yOIKUX CBOMCTBA aMUHOB KUPHOI'O Psizia.

VYrneBoabl. Peakuus kpaxmana ¢ HomoM. [lpoBeneHue KHUCIOTHOTO U (EPMEHTATUBHOIO
TUPOJIN3a Kpaxmala.

KadecTBEeHHBIN 3JIEMEHTHBIN aHAJIN3 OPTAHUYECKUX COETUHEHHUIA.

Omnpenenenue yriaepoga mnpoboil Ha oOyrauBaHHWe, YIiepoJa U BOAOPOJA COXKEHUEM
BEIIECTBa C OKCUAOM MEJH, a30Ta U CEPhI C IJIABJICHUEM C METAITIMYECKUM HAaTPUEM, XJIOpa.

VYraeBogopoasl. OOHapyxeHHE [BOMHONM M TPOWHOW CBSI3W B yrieBojopojaax. Peaxiun
apOMaTHYECKHX YTJIEBOJOPO/IOB.

Cruptel. OGHapyXeHHUE U OTIPE/IeTICHNE CIIUPTOB PEaKIUSIMHU OKUCICHHS.

OO6Hapy>xeHue BOJIbl B CIUPTE, €ro 00€3BOKHUBAHUE.

KavecTBeHHBIE peakIii HAa MHOTO aTOMHbIE CIUPTHI U ()eHOIIBI.

Anpaeruapl U KeTOHbL. KauecTBeHHblEe peakIMu Ha albJIerujpl U KeToHbl. OmnpeneneHue
Cyiab(paTHBIM MeTOZOM (opMalbIEeTHAa, a THAPOKCUIAMUHOBBIM METOJIOM — KETOHOB. Pacuér
pe3yJbTaTOB aHATHU3A.

KapOoHOBBIE KHCIOTBI U aHTUAPUIBL. OnpeneneHne YKCyCHOW KHCIOThI METOJIOM KHCIOTHO-
OCHOBHOTO THUTpPOBaHUS, (TaJEBOro aHruapuaa — peakuued stepuduxanmuu. Pacu€r pesynbTaToB
aHaJIn3a.
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Amwunbl. KauecTBeHHble peakiun Ha amuHbl. Onpenenenue 2 — HadTONa METOAOM
azocoderanus. Pacu€r pe3ynbTaToB aHaIu3a.

OxkcukucnoTsl. KauecTBeHHBIC peaklini Ha OKCHKUCIOTHL. OOHapyKEeHHUE MOJIOYHOM KUCIOTHI
B ChIBOpOTKE. Ompe/iesieHle aclupuHa.

VYrieBoasl. KauecTBeHHBIE PEaKIIMU HA YTJICBOJbI.

Tema 7. O0yyeHne TeXHUYECKOMY aHAJIU3Y

Omnpenenenue cogepxanus BoAsl o JuHy-Crapky. CiocoObl IpaBUIIBHOTO OTCUeTa 00beMa
BOJbI B NMpuéMHUKax. OnpeneneHue coAep:kaHus BOJAbI B BECOBBIX MpoleHTax. OcBoeHue MmpuéMoB
paboTel ¢ THIOpocTaTHYecKMMU Becamu  Mopa-Becrdans, mnoaroroBka wux Kk  pabore:
IPOBEpKAa HYJIEBOM TOYKM MO JUCTWUIMPOBAHHOM BOJE; BBICYLIMBAaHME IOIUIABKA W LIIHHIPA
aHAJIM3UPYEMON KUIKOCThIO ¢ Temmeparypoi 20° morpykKeHue B Hee MOIUIaBKa ypaBHOBEIIMBAHUE
KOPOMBICJIA C [TIOMOIIIBIO Pa3HOBECOB; OTCYET IIOTHOCTH.

OmnpeneneHne TeMIEpaTyphl: KarulemaIeHUs], TUIAaBJICHUS TOPIOYMX MaTEepPHaiOB, BCIIBIIIKH
B IpUOOPAX OTKPHITOrO U 3aKPBITOrO TUIIA.

OmnpeneneHre KUHEMAaTHYECKOW BA3KOCTH  HEPTENPOIAYKTOB  PA3JIMYHBIX  KUIKOCTEH.
[ToaroroBka BUCKo3uMeTpa K paboTe, KAIMOPOBKA U ONPEAETICHNUE €ro MOCTOSIHHOM.

[IpakTueckoe 03HaKOMJIEHHE C YCTPOWCTBOM BHMCKO3MMETpa DHIVIEpa M IpUeMaMu padoThl
C HUMHU NpU ONpPeAETICHUN YCIOBHON BA3KOCTH HE(PTENPOTYKTOB.

Omnpenenenne GpakIHOHHOTO COCTaBa HEPTEMPOLYKTOB METOZOM IIEPETOHKH B KOJI0E.

Benenue 3anuceii B 1a00paTOpHOM JKypHaJe.

[IpuBenenue pabouero MecTta B MOPSIIOK.

Ananu3 cMa30uHbIX Macen. OnpeaeneHne KUHeMaTHYeCKOl BA3KOCTH, TeMIIepaTypbl BCIBIIKH
¥ BOCIUTAMEHEHHUS MaceJl, ITIOTHOCTH U COJIPKAHUS BOJIbI B HUX.

Ananuz HeQTH U HepTenpoyKToB. OTOOP Mpod HEPTENMPOAYKTOB, ONPEIEeIeHUE UX IIOTHOCTH
MUKHOMETPOM.

OmnpezneneHue yCIOBHOM BSI3KOCTH HE(TENPOAYKTOB, TEMIEpaTypbl IUIABICHUS, KUICHMS,
3aCTBIBAHUS M BCIIBIIIKY B 3aKPBITOM THIJIE.

Omnpeznenenue cocTaBa cepbl M XJIOPUA0B B HEPTH U HEPTENPOTyKTaX.

Amnanu3 Boabl. [lokazarenu KOHTPOJIS KauyecTBa BOJIbl, METOJUKA UX OIPEJEICHUN.

Amnanu3 ra3oB. 3HaueHHe POBEJICHNS aHAJIN3a Fa30B B PA3JIMUHBIX OTPACISX IPOMBIIIUIEHHOCTH.
MeTo/1bI OCYIIECTBIECHUS aHAIN3a ra30B. XapaKTeprucTuKa abCOpOIIMOHHOTO METO/1a Fa30BOr0 aHAIN3A.

["a3oananu3aTopbl, MX CXE€Mbl M MPUHLUMI PabOThHL. Xpomarorpaguueckuil MeTosx aHalnza
ra30BbIX CMECEH.

Amnanu3 ToruBa. TenaoTBopHast CioCOOHOCTh TOIUIMBA, CIIOCOOBI €€ ONpeIeeHus.

AHanu3 karanuzaTopoB. KpaTkue cBeneHUss O CBOWCTBaxX Karalu3aTOPOB, OCHOBHbBIE
TpeOOBaHUs, TMpeabsBIsAeMble K HUM. MeToauKa OIpeaesieHUs] HAChIMHOM IJIOTHOCTH U
rpaHyJIOMETpUYecKoro coctana. OnpeneneHne MEXaHUYECKONW TPOYHOCTH M UHJEKCA aKTUBHOCTH.

Tema 8. O0yuenne puznyecknM U GU3NKO — XUMUYECKHM MeTOAAM

OcoOeHHOCTH U 00J1aCTh TPUMEHEHHUS (PU3UKO — XUMUYECKUX U (PU3NYECKUX METOJIOB aHAIN3a,
ux Kiaccudukanus. Kparkas xapakTepucTika U 00J1acTh IPUMEHEHUS.

1. DnekTpoXuMUYEeCKHe METObI, UX KiIaccu(uKaIs u 006IacTh MPUMEHEHUSI.

[ToTeHIMOMETPBI, CYLTHOCTh METOJa U 00JacTh €ro MpUMEHEeHHs. 3aBUCUMOCTh MOTEHIIMAa
ANEKTPOJIa OT KOHUEHTpaluud MOHOB. MHAMKATOpHBIA 5SIEKTPOA U  DIIEKTPOJ CpaBHEHMS.
HNonomerpus.

IIpuMepsl TOTEHIIMOMETPUYECKUX OIPEACIICHUMN.

DJIEKTPOTPaBUMETPUSI U KYJIOHOMETpHUSI. DJIEKTPOIU3 U 3aKOoHbl Dapajnes. YCaoBUs BEACHUSA
anekTposinza. Cxema yCTaHOBKM KYJIOHOMETPHUYECKOI'O aHaln3a, KyJIOHOMETPUUYECKOE TUTPOBAHHUE.
Kynonometpsl. [IpuMepbl KOTUYECTBEHHBIX ONMPEIEICHHIA.
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KonaykrtomeTpus, €ro CymHOCTb. OIJIEKTPONPOBOJHOCTH pPacTBOpoB. EE 3aBUCHUMOCTH
OT  KOHIIEHTpauuu. Anmaparypa Ui  U3MEPEHUsS  DJIEKTPOIPOBOJHOCTH  PACTBOPOB.
KonaykromeTpruyeckoe TUTPOBAHUE.

2. OnTHyYecKue METO/IbI aHATN3A.

DOTOMETPUUYECKUN METO/I.
dotordppexr. PoroanemeHT. DoTodIEKTPOKOIOPUMETP. BBIOOP CBETOMUIBTPA M KIOBETHI, IOCTPOCHUE
rpagyupOBOYHBIX KPUBBIX. [IpuMepbl KOIMYECTBEHHBIX ONPEICICHUN

CriekTpo(hOTOMETPHUECKUIT METO/I, €T'0 CYIIHOCTb.

Cnekrpodoromerpsl. [IpuHnmn ux neictBuss. ONTHYECKUE CXEMBl U YCTPOMCTBO MPUOOPOB.
[TprMephl KOTMYECTBEHHBIX ONpEe/ICHUI BEIIECTB.

PedpakTomerpus. 3akoH OTpaskeHHs M TpeJoMiIeHHs cBera. lIpuOopsl it ompenencHHs
MOKa3aTesl MPEJIOMIICHHS, TPUHLIUI UX JeicTBUSA. ONTHYECKUE CXEMBI U YCTPOWCTBO MPUOOPOB.

3. Meroapl pa3iefeHus] ¥ KOHIIEHTPUPOBAHHSL.

Xpomarorpadusi, Kak METOJI pa3AeiCHHUS U aHaJI13a BEIIECTB, €ro CYIIHOCTh U 00J1aCTh TPUMEHEHUSI.
OCHOBHBIE TTOHSTHSI.

Knaccudukanus MeTofoB B 3aBUCHUMOCTH OT CIOco0a MEpeMelieHus COpOEHTOB M OT
MEXaHHU3Ma aJICOPOIIHH.

XapakTepucTuka aacopOLUOHHONW, HOHOOOMEHHOMN, 0CaI0YHON, pacpeeIUTeIbHON U Telb —
xpomarorpaduun. Knaccupukamus MeTogoB xpomarorpaduu B 3aBUCUMOCTH OT arperaTHOr0 COCTOSTHHS
MOJIBIKHOM M HEMOABIKHOM (pa3. XapakTepucTHKa razoBoil xpomatorpaduu, e€ BapHaHTBI: ra30 —
aJIcOpOIIMOHHAsT M Ta30XKHIKOCTHasA.. JKUIKOCTHas Xxpomatorpadus, €€ BapuUaHTHI: JXKUIKOCTHO —
KUJKOCTHAS U )KUJIKOCTHO — aJICOPOLIMOHHAst XpoMaTorpadusi.

Knaccudukanus MeTooB XxpomaTorpaduu B 3aBUCUMOCTH OT TEXHUKH XpOMATOTrpaduIecKoro
pasfeneHus. XapaKTepUCTHKa KOJIOHOYHOM, OyMaXHOW U TOHKOCJIOWHOM XxpomaTtorpadum.
Knaccugukamus MmeTonoB xpomarorpaduu B 3aBUCUMOCTH OT LIEJIH TPOBEACHUS XpOMAaTOrpa(udeckoro
nporecca.

Anmnaparypa B razoBoil xpomarorpapuu. XpomarorpaMmel. TexHHKa XpoMaTorpadupoBaHus.
Brnusiaue paznudabix GakTOpoB Ha MOKa3zaHus mpubopa. MeToabl pacuéra XpoMaTorpaMm.

Oxctpakuus. E€ cymHOCTh 1 BeNMMUYNHBI, €€ XapakTepusytomye. TeXHUKa 3KCTparupoBaHHsL.

Tema 9. CamocTosiTeIbHOE BBINOJTHEHHE pao6or B KavecTBe

JIa00paHTa XMMHYECKOr0 aHAJIH3a
KBanudukanumonnas npobHas padoTa.
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4. KOHTPOJIbBHO-OUEHOYHBIE MATEPHUAJIbI

NpPOorpaMMsbl IOATOTOBKH 10 npogdeccun
«JIabopaHT XMMHYECKOIro aHAJIu3a» 2 pa3psjaa

BUJIET Ne 1

1. KauectBennsrii aHanmu3. CyniHocTh MeToa. Hanboree xapakTepHble Ka4eCTBEHHBIC PEaKITUH.
2. Tlonstue o pactBopax. CriocoObl BRIpaKECHUST KOHIICHTPAIIUH PACTBOPOB.

3. Onpenenenune MIOTHOCTH HEPTENPOAYKTOB TUKHOMETPUIECKHM METOAOM.

4. IIpaBmita 6€30MacCHOCTH TP paboTe ¢ OEH3MHOM.

5. Oxa3zanue J0BpaueOHOM MOMOIIN IPU MOPAKEHUN AIIEKTPUUECKIM TOKOM.

BUJIET Ne 2

1. Becogoii ananu3. CymHocTs MeToa. OnpeeneHine MEXaHHIeCKUX MPUMecei B HEPTH.
2. O0mue cBeneHus o 6€3010pETHOM TUTPOBAHHH.

3. Onpenenenre MEXaHUYECKUX TTPUMECEH.

4. IIpaBuia 6€30MaCHOCTH U MpaBuiIa paboThI C MOXKAPO U B3PHIBOOIIACHBIMH BEILIECTBAMH.
5. Oka3aHue TOBpa4€HOW MOMOIIHU MPHU 0KOTraxX KUCIOTaMH U IIeI0YaMH.

BUJIET Ne 3

1. O6bemubit ananuz. CylHOCTh METO/IA.

2. TpeOGoBaHus npu paboTe C AHATUTHIECKIUMH BECAMHU.

3. Onpenenenue BI3KOCTH HEPTETIPOTYKTOB.

4. IIpaBumna TeXHUKHA OE30MACHOCTH MIPU PadOTE C JIETKOJIETYINMH BEIIECTBAMH.

5. Okazanue noBpadeOHOI MOMOIIY IPU OTPABIEHUIX MapaMu He(hTH U HEPTETPOTYKTOB.

BUJIET Ne 4

1. KoHueHTpauus pacTBOPOB U CIIOCOOBI €€ BBIPaXKEHHUS.

2. O6wmue npaBuiia IPUTrOTOBJIEHHS TUTPOBAHHBIX PACTBOPOB.

3. Onpenenenne KHHEMaTHYECKOM BA3KOCTH HE(TH.

4. CpencTBa MOXKapoTYIIEHUS B TaOOPATOPUH.

5. Oxa3zaHue 10BpaueOHOM MOMOIIY MPU PaHEHUAX U IIepeioMax.

BUJIET Ne §

1. ®u3uKo-XUMHUYECKIE METO/IbI aHATTU3A.

2. IlpoBenenue orbopa cpeaHux mpoo.

3. Onpenenenue conepkanus Boabl MmeroaoM Jluna-Crapka.

4. IlpaBwmia 6€30MacHOCTH TP pabOTe ¢ KUCIOTAMU U IIEJI0YaMHU.

5. Oka3anue qoBpadeOHOM MOMOIIY TIPU 05KOTaX ¥ OTMOPOKEHUSX. BUIBI M CTENIEHN 0KOTOB.

BUJIET Ne 6

1. Merox KHUCIOTHO-OCHOBHOTO TUTPOBAHHUS: IPUTOTOBIICHHE PA0OYNX PACTBOPOB, IPUMEHSIEMBbIE
WHIMKATOPBI.

3HeKTpOXI/IMI/I‘-IeCKI/Ie METOAbI aHaJIM13a.

3. Omnpenenenne naBieHUs HACHIIIICHHBIX TAPOB HEPTH.
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4.
S.

CpencTBa MoXkapoTyIlIeHUs, UX IPUMEHEHHUE.
Oxkazanne qoBpadyeOHOM MOMOIIY MTPHU 0’KOTaX XUMUYECKHUMHU BEIIECTBAMHU.

BUJIET Ne 7

agsrwONE

HedTsinbie sMynbCuu: TUIIBI, CBOWCTBA.
[ToreHmomeTpus.

OrnpeneneHue coaepKaHus XJI0p-uOoHa B BOJIE.
[IpaBuna oOpaleHusi ¢ XUMHUUYECKUMU PeareHTaMu.
OrseTyumuTeny U uX IpUMEHEHHUE.

BUJIET Ne 8

arONE

KosinuecTBeHHbIN aHAINS.

DNEKTPOrpaBUMETPHS U KYJTOHOMETPHS.

OrnpezenieHne mea0uYHOCTH BOJIBI.

OO61ure npaBuiia TEXHUKU 0€30MacCHOCTH B 1AOOPATOPHH.
[ToponIkoBbie OTHETYIIUTENN U UX TPUMEHEHHE.

BUJIET Ne 9

agrONE

Konnykromerpus.

Hucconunanus Boapl. [Torsitue o «pH».

Omnpenenenue conepxkanus Ca B Bofe.

[TpaBuia mpoTHBOIIOXKAPHOM OE30MAaCHOCTH MU paboTe B TaOOPATOPHH.
Oxkazanue 1oBpayeOHOM MOMOIIY MTPU MOPAKEHUH IIEKTPUUECKUM TOKOM.

BUJIET Ne 10

arwN

Meronsl ocaxaenust. [Ipurorosnerue padouero pactopa Hg /NOz/2. Onpenencuue
HOPMAaJIbHOCTH U TUTPA.

OTt60p npo0 ra3oB s aHATH3A.

OmnpeneneHne IOTHOCTH HE(TEPOYyKTOB.

[TAK. CanuTapHO-A0MYCTUMBIE HOPMBI COJICPKAHUS BPEIHBIX BELIECTB B paboyeil 30He.

Oxkazanue 1oBpauyeOHOM MOMOIIY IPU OTPABICHUH YIJIEBOIOPOAAMH HEDTH.

BUJIET Ne 11

agbrwbnE

Pacuer o BecoBoM ananuze. @akrop nepecuera

OnTudueckye METOIbI aHAJIN3A.

Omnpenenenue coiepkaHus sxkesesa.

[TpaBuiia 6e30macHOl pabOTHI € ANIEKTPOHATPEBATEILHBIMU TPHUOOPAMHU.
Oxkazanue 10BpaueOHOM MOMOLIH MTPU OTPABIICHUSIX CEPOBOIOPOIOM.

BUJIET Ne 12

NS

MeTo b1 TPUTOTOBIEHUS pab0YEero pacTBOpPa U OIPEIEICHHE €ro KOHIEHTPAIUH.
Pedpaxromerpus.

Onpenenenre TeMieparypsl miaBiaeHus no JKykoBy.

Buas! uHCTpYKTaXXel 10 TeXHUKE 0€30I1acHOCTH.
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5.

Oka3zaHue J1oBpadueOHOM TOMOIIY TTPH OTPABICHUU aMMHUAKOM.

BUJIET Ne 13

oW

Omnpeznenenne TOYKH SKBUBAJICHTHOCTH (TIPsIMOE TUTPOBaHKE, 00paTHOE TUTPOBAHKE, TATPOBAHUE
3aMeILAIOIEero BEIIEeCTBA).

Xpomarorpadusi.

Onpenenenne TeMnepaTypbl BCIBILIKY.

TpeboBaHMs K TOMEIICHUSAM XUMUYECKHUX JTAOOPaTOPHIA.

Oxkazanue 10BpaueOHOM MOMOIIY ITPU OTPABIEHUH CEPOBOIOPOJIOM.

BUJIET Ne 14

agrwdE

OU3UKO-XMMUYECKHE METO/IbI aHAIH3A.

Crioco0b1 00HApYKEHUST KOHSYHOH TOYKU THTPOBAHHUS.
Omnpenenenue TeMIepaTypbl 3aCTHIBAHUS.

CpencTBa MHIUBUAYATBHON 3aUTHL. TpeOOBaHUS K HUM.
Oxkazanue 1oBpayeOHOI MOMOIIHU MIPH MepesioMax.

BUJIET Ne 15

agrwbdE

PacueT nonpaBouHoro ko3¢ duunenta padboyero pacTsopa.
dotomeTrpusl.

Onpenenenue conepkaHus Keesa.

IIpaBuna nepeBO3KH U MIEPEHOCKU arpeCCUBHBIX KUIAKOCTEH.

Oxkazanue 1oBpaueOHOM MOMOLIH MTPU MPU3HAKAX KIMHUYECKOH CMEpTH.

BUJIET Ne 16

arONE

OObeMHbII aHaIu3.

doTomMeTpus IIIAMEHH.

Omnpenenenne [1JIK BpennpIx BemecTB B paboueii 30He.

@3 Ne 116 «O6 onacHbIX MPOU3BOJCTBEHHBIX OOBEKTAX).

Oxkazanue 1oBpayeOHOM MOMOIIY TPU OTPABICHUH YTIIEKUCIIBIM Ia30M.

BUJIET Ne 17

asrLONE

['pamm-aTom, rpaMM-MOJIEKYJIa, FPAMM-9KBHBAJICHT.

ITonsspumerpus.

OnpeneneHne )KeCTKOCTH BOJIBI.

QWIBTPYIOLIME NPOTUBOTa3bI.

Oxkazanue 1oBpayeOHOM MOMOIIY TP OTPABIECHUHN APOMATUYECKUMU YTIIEBOJOPOIaMHU.

BUJIET Ne 18

arLONE

[TpuroroBneHne TUTPOBAHHOTO PACTBOPA HIETOYH.
doromerpusl.

Onpenenenne PpakImOHHOTO cOcTaBa HEPTH.

Bentunsius. 3HaueHre BEHTUISIIAN, €€ BUIBI, 3)()EKTUBHOCTS.
Oxka3zanue n1oBpadeOHOI MOMOIIY TPH KPOBOTCUCHUSX.
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BUJIET Ne 19

agsrwONE

Pannometpusi.

Konopumerpus, METOA CTaHIaPTHBIX CEPUM.

OrnpeneneHne coaepkanusi OOIIEH cephl.

[TpaBuia 351eKTpoOE30MacHOCTH B J1a00paTOPHUU.

Oxkazanue 1oBpayeOHOM MOMOIIU MTPU OTPABICHUN METAHOJIOM.

BUJIET Ne 20

agrwpdE

Becopoit Ananus.

[ToreHmomeTpus.

OnpeneneHre coiepKaHnus XJIOPUCTBIX COJICH.
PaccnenoBanue HecHacTHBIX CIy4aeB Ha MIPEANPUITHH.

Oxkazanue 1oBpayeOHOM MOMOIIY MTPU OTPABICHUH MTapaMH PTYTH.
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