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INOACHUTEJIbBHAS 3AIINCKA

Hacrosmas mporpamma pazpabdorana B UIIOY «[JUO «<HE®TEI'A3» u npenHa3zHavyeHa Jyist
MEepenoAroToBKM padbounx 1o npodeccun «JIadbopaHt XMMHUUECKOTr0 aHAJIKU3ay 5 pa3psja.
[IporpamMa mpoQeccHoHaTBHOTO OOYYEHHUsS:  IMEepernoaroTOoBKa no mpodeccun
«JlabopaHT XMMHYEeCKOro aHaiu3a» 5 paspsua pazpaboTaHa Ha OCHOBE CIEAYIOUIMX HOPMATHBHBIX
JIOKYMEHTOB:

o @enepanbHblii 3akoH oT 29 nmekabps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

e [Ipuka3z Muntpyna Poccum ot 27.04.2023 N 344n "OO0 yTBepkIeHUU TpOPEeCCHOHATFHOTO CTaHAApTa
"CHCHI/IaJ'II/ICT o XWMHYCCKOMY aHalinu3dy BOJAbI B CHUCTEMaAX BOILOCHa6)KeHI/Iﬂ, BOJOOTBCACHUS,
termocHab)eHus" (3apeructpupoBano B Munrocte Poccrm 25.05.2023 N 73444)

e [Ipuxa3 MunucrepctBa oopazoBanus 1 Hayku P® ot 14 urons 2023 1. Ne 534 «O0 yTBepx)aeHun
[lepeuns mpodeccuit padoumx, MOIDKHOCTEH CIy)KAIlIUX, MO KOTOPBIM OCYIIECTBIISETCS
npodeccuoHansHoe 00yUeHHe

o  @enepanbhblii 3akoH oT 22.07.2008 N 123-D3 (pea. ot 25.12.2023) "TexHu4yecKuii periiaMeHT o
TpeOOBaHUAX MOXKaApHOU Oe3omacHocTy"

o ®Denepanpubiii 3akoH oT 21.07.1997 N 116-®3 (pea. ot 08.08.2024) "O npoMBIIUIEHHON
0€30MacHOCTH OIMACHBIX MPOU3BOACTBEHHBIX OOBEKTOB" (C M3M. W JOM., BCTYI. B CHIY C
01.03.2025)

e IIpuka3 Muntpyaa Poccuu ot 29.10.2021 N 766H "O6 yrBepxknenuu I[IpaBun obecrnieueHus
pabOTHUKOB CpeACTBAMH HWHIMBUAYAIbHONW 3alIMTHl M CMBIBAIOIIMMH  CcpencTBamu’
(3apeructpupoBano B Muntocte Poccuu 29.12.2021 N 66670)

e [IIpuxa3z Munznpasa Poccun ot 28.01.2021 N 291 (pen. ot 02.10.2024) "OO yTBepkJIeHHH
[Topsinka mnpoBeneHUs: 00sA3aTENbHBIX IPEIBAPUTENIBHBIX W TMEPHOAMYECKHX MEIUIIMHCKUX
OCMOTpPOB pa0OTHUKOB, MPEAYCMOTPEHHBIX YacThio YyeTBepTOil cTtaThil 213 TpynoBoro kojaexca
Poccuiickoii deaepannu, nepeyHs MEIUIMHCKUX MPOTUBONOKA3aHUM K OCYIIECTBICHUIO paboT
C BpeOHBIMU U (WMJIHM) OMACHBIMHM IPOMU3BOJCTBEHHBIMM (DakTOpamM, a Takke paboTaM, mpu
BBIIOJIHEHUH KOTOPBIX MPOBOJATCS 00s3aTelbHbIE IpEIBapUTENbHbIE U TEePHOAMYECKHE
MeaunuHckre ocMoTpel" (3apeructpuposano B Muntocte Poccun 29.01.2021 N 62277)

e Enunpli TapudHO-KBaMM(UKALMOHHBIA CcrpaBOYHUK paboT u mpodeccuit padounx (ETKC),
2019, Beimyck Ne 1 ETKC;

e [lpuka3 Pocrexnamgzopa ot 15.12.2020 N 534 (pen. ot 31.01.2023) "OO6 yTBepkIeHUH
dbenepalbHBIX HOPM M TpaBWJI B 00JacTH MpOMBINIUIEHHONW Oe3onmacHocTH "[IpaBmiia
0e30macHOCTH B HE(TAHOW M ra3oBOM NpOMBIIUIEHHOCTH" (3aperucTpupoBaHo B MuHiocTe
Poccum 29.12.2020 N 61888)

VYuebHas mnporpamMma SBISIETCS JIOKYMEHTOM, ONPEICNSIONIMM  COJepKaHue OOydeHus 1o
COOTBETCTBYIOLIUM IpeaMeTaM, M paszpaboTaHa ¢ y4eToM 3agad MNpoQecCHOHATbHOrO 0O0yueHwUs,
COBEpIIEHCTBOBAHHUS MTOJATOTOBKH U MOBBIIICHUS KBATH(PUKAUU padOYUX Ha POU3BOICTBE.

KonnuecTBo 4acoB, OTBOJMMBIX HAa M3y4€HHE OTAEIBHBIX TEM MPOrPaMMBbI, MOCIEI0BATEIbHOCTh UX
M3YYEHHUS B CiIydae HeOOXOIMMOCTH pa3peraeTcsi U3MEHSTh.

B cBs3M ¢ coBepuIEHCTBOBAaHUEM INPOU3BOJICTBA POrPAMMBI TEOPETUYECKOIO M MPOU3BOJACTBEHHOTO
0o0y4yeHHs, HEOOXOIUMO CHUCTEeMAaTHYECKH JOMOJHATH Y4eOHBIM MaTepualoM O HOBOM OOOpYIOBaHUH,
COBPEMEHHBIX TEXHOJIOIMUYECKHUX IpPOLECCaxX U MEPEeNOBBIX NMPHEMAX M METOJax TpyHa, KOTOpbIE Hayalu
BHE/IPATHCS B OTEUECTBEHHYIO M 3apYOEKHYIO NMPAKTUKY OypeHHs Mocje M3JaHus HACTOALIMX MPOTPaMM.
HcknrodaTs M3 HUX H3yY€HHE YCTApEeBIIMX TEXHOJOTMUECKUX MPOIECCOB, 000OpYyIOBaHUE, YCTAPEBILYIO
TEPMHHOJIOTHIO ¥ CTAaHJAPTHI, 3aMEHSsI UX HOBBIMU



1. IPOTPAMMA
NnepenoAroTOBKH 10 npogeccuu
«JIaGopaHT XMMHYECKOI0 aHAJIMu3a» 5 pa3psaa

1.1. HEJb PEAJIN3ALINU ITPOT'PAMMBI

B pesynprare 0oOy4YeHUS W YAOBICTBOPUTEIHHOTO MPOXOXKICHHUS HWTOTOBOW AaTTECTAINH
CIIylIaTeIb OCBaMBaeT HOBBIM BUJ NMPO(ECCUOHAIBHON 1eATeTbHOCTH:

OcyIecTBICHHEe XUMHYECKOTO aHaIM3a BOJbI B CHCTEMaxX BOJOCHAOXKCHHsS, BOJOOTBEACHHUS U
TEIUIOCHAOKEHUS.

OcHoBHas oejib BHOA HpO(i)CCCI/IOHaHBHOP'I JACATCIIBHOCTH: OOecrnieueHue W TOBBIIICHHE

3(1)(1)€KTI/IBHOCTI/I, HaJCKHOCTH U Ka4C€CTBA BOJOOYHCTKH B CUCTEMaAx BOI[OCHa6)K€HI/I$I, BOOOOTBCACHNA
1 TEIJIOCHAOKEHHS.

1.2. TIIJIAHUPYEMBIE PE3YJIbTATHI OBYUEHUS

[TporpamMMma HampaBiieHa Ha OCBOSHHE HOBOM 0000IICHHOH Tpy1oBoi (yHKIUU: OCyIIeCTBICHNE
MOJATOTOBUTENBHBIX PabOT AJIs MPOBEICHUS XMMHUECKOTO aHAIKM3a BOJIbI B CUCTEMaX BOJOCHAOXKEHNUS,
BOJIOOTBE/ICHUS, TEIUIOCHA0XKEHUSI.

Pesynbrarsl ocBoenus nporpammsl o [1C:

IIpodeccust — JIabopaHT XMMUYECKOT0 aHAINU3a S pa3psaia
(4 ypoBeHb KBaTH(PHUKAIIUH)

O6o0mennass TpyaoBas (ynkmusi: OCylIECTBICHHE TMOATOTOBUTENBHBIX Pa0OT HJisi MPOBEIACHUS
XUMHYECKOT0 aHaJIM3a BOJIbI B CUCTEMAaX BOJOCHAOKEHUS, BOJIOOTBEICHUS, TEIJIOCHAOKEHHUS.

TpynoBbie pyHKIMH:

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

TEIIOCHA0KEHUS
Tpynossie [TonroroBka  pabouero Mecra W palUMOHAIBHOE  paclpeaeseHue
JEHUCTBUS AQHAJTUTUYECKOTO O00OpYJOBaHUS, MPUOOPOB M OCHACTKU JJsl MPOBEACHUS

paboT MO XUMHUYECKOMY aHaJM3y BOJBI B CHCTEMax BOJOCHAOKEHUS,
BOJIOOTBE/ICHUS, TETIOCHA0KEHHS

[TpoBepka pabOTOCIIOCOOHOCTH aHATUTUYECKOTO, CIEKTPOPOTOMETPUYECKOTO
000pyOBaHUs, YCTAaHOBOK, MPHOOPOB, OMNpEACIICHHEe pecypca HX
pabOTOCIOCOOHOCTH Il MPOBEACHUS XUMHMUYECKHMX AaHaJIM30B BOJBI B
cucTeMax BOJIOCHA0)KEHUS, BOJOOTBEICHHUS, TETIIOCHA0KESHNUS

Buecenue 3amnucel 1o pe3yibTaTaM IIPOBEPKU B ONEPATUBHBIN KypHaII




OcyiecTBieHre IPOBEPKU TEXHUYECKOTO COCTOSHUS aHAIMTUYECKUX BECOB U
npuOOpoB, TPEOYIOIUX CTAllMOHAPHOW YCTAaHOBKH, JJISI BBIOJHEHHUS
XUMUYECKHUX aHAIU30B BOJbI B CHCTEMAX BOJOIOAIOTOBKHU

CocraBiieHHe aKTOB W Je(EKTHBIX BEIOMOCTEH IS ONMpEIEICHUS BHJIOB U
00BEeMOB HEOOXOIMMBIX PEMOHTHBIX U HAJIAAOYHBIX padboT

[IpoBeneHne MOATOTOBKM TPEIOKEHUHA I pa3pabdOTKH  eXKEMECSYHBIX
IUTaHOB, I'PaUKOB PadOT MO TEXHUYECKOMY OOCITYKUBAHHIO 000PYIOBaHMUS,
YCTAaHOBOK, MNpPUOOPOB MJIsi XHMHYECKOTO aHalIW3a BOJABI B CHCTEMax
BOJOCHA0KEHUA, BOLJOOTBEIECHHUS, TEINIOCHAOKEHMS

Heob6xoaumeie OO0ecrieunBaTh HAJIWYUE WHIWBUIYaJTbHBIX CPEICTB 3alIMTHl Ha pabodyem
YMEHHUS MecTe

ObecnieunBaTh panMoHaIbHOE 000pyIOBaHME PabOYMX MECT U pa3MelICHHE
000pyI0BaHMs, OCHACTKH, IIPUOOPOB /ISl IPOBEICHUS XUMHUYCCKIX aHATN30B
BOJIBI

[IpencTaBiasiTh CBOEBPEMEHHO JIabopaTOpHOE OOOpYyIOBaHHE, MPUOOPHI,
YCTaHOBKHM Ha MEPUOJANYECKYIO MPOBEPKY MIIU aTTECTAIHIO

JlmarHoCcTHpOBaTh TEXHUUECKOE COCTOSIHUE TaO0paTOPHOT0 000PYAOBAHUS 10
BBINOJIHCHUIO XUMUYECKUX aHAIHM30B BOJBI U KOHTPOJIUPOBATh MCIPABHOCTD
MIPHUCIIOCOOJICHHIA U TPUOOPOB

O060cHOBBIBaTh HEOOXOIMMOCTH BBIBO/IA 000PYAOBAHUS U3 SKCILTyaTalluu

CocTaBndaTh 3asBKMA Ha MPUOOPHI, TPUCTIOCOOJICHUSI M CPEICTBA 3aITUTHI JIJIst
BBITIOJTHEHUS TJIAHOBBIX PAaOOT MO XMMHYECKOMY aHaTH3y BOIBI

HeobOxonumeie OO6mue TpeboBaHNA K KOMIIETEHTHOCTH HCHBITATEIbHBIX U KaTHOPOBOYHBIX
3HAHUSA nabopatopuit

[IpaBuna moib30BaHUS CHCTEMaMHM KOMMYHAJIbHOIO  BOJIOCHAOXKEHUS,
BOJIOOTBeEIeHUs, TeriocHa0xkeHus B Poccutickoit denepanuu

HOMGHKJ’IaTypa TCXHOJIOTHYCCKOT'O M BCIIOMOI'aTCJIIBHOI'O 060py11013aH1/1;1
CHUCTEM BOZ{OCH3.6)K6HI/I}I, BOJOOTBCIACHHA, TEIIOCHAOKEHUS

2. IloaroroBka pacXoOgHBIX MaTepUaNOB U1 MPOBEACHHS aHAIM30B XHMHYECKOTO COCTaBa BOJBI B
CHCTEMAaX BOJOCHAOKEHHUS, BOJOOTBEIEHUS, TEIIOCHAOKEHUS

TpynoBeie O6ocHoBaHne NOTpeOHOCTE B HOMEHKIAType W o0beMax MaTepHallbHO-

necTBus TEXHUYECKOTO OOECTeYeHHs JEATENIbHOCTH IO IMPOBEACHUI0 XUMHUYECKUX
aHaJIn30B BOJBI B cucremMax BOJIOCHa6)KeHI/I$[, BOOOOTBCACHHA,
TEIUIOCHA0XKEHUS

CocraBieHre 3asiBOK Ha MPUOOPETEHHE HOBBIX MPHUOOPOB, aHATUTHYECKOTO
060py)1013aHI/1$[, XHMI/I‘—IGCKOﬁ HOCY}ILI nu npyrnx BCIIOMOTI'aTCIIbHBIX
MaTepuasoB [JIsl BBHIMOTHEHHS XWMHUYECKHUX aHaJIM30B BOJBI B CHCTEMax
BOJOCHA0KEHHS, BOAOOTBEIECHHS, TCINIOCHAOKECHHUS




dopMHUpoBaHUE 3agBOK Ha XMMHMUYECKHE PEaKTUBBI, CTaHJApTHbIE OOpa3Ilbl,
nacropra ¥ CepTH(PUKAThI KaueCTBa PEaKTUBOB U CTAHIAPTHBIX 00Pa3LoOB A
BBIIIOJIHEHHS] XUMHYECKUX aHAJIM30B BOJIbI

HpOBeI[eHI/IC IIPOBEPKHU MNPUTOAHOCTH XHUMHUYCCKUX PCarcHTOB, XHUMHYSCKOHN
Mocyanl, CpCaACTB PIHI[HBPII[yEUIBHOfI XUMHYICCKOMN 3alllUThI

Opranu3anys ONEpPaTHBHOTO KOHTPOJS  pacxoia dSJIEKTPOIHEPTUU |
XUMHYECKUX PEarcHTOB IMPHU BBIMIOJHEHUU PabOT MO XUMUYECKOMY aHATH3y
BOJBI

Pacuer YACIBbHBIX HOPM pacxoaa 3JICKTPOIHECPIUU U XUMHUYCCKUX pCarCHTOB B
CHUCTEMAax BOIIOCHaG)KeHI/ISI, BOOOOTBCACHN A, TEIUIOCHAOKEHUS

Ilouck u BHCAPCHHUEC HOBBLIX 3KOHOMHYHBIX, 6€3OHaCHI>IX, 0oJiee TOYHBIX
MECTOA0B XMMHUYCCKOI'O aHaJIn3a BOJbI

HCO6XO,I[I/IMBIG I'oToBUTH NpCaIOKCHUS 110 BHCAPCHUIO HOBOI'O O60py,HOBaHI/I${ B CUCTEMaAxX
YMCHUA BOI[OCHa6)K€HI/I$I, BOJOOTBCIACHHA, TEII0CHAOKEHUS

OHGHI/IBaTI) ANHAMUKY HUCITOJIB30BaHUA MaTCprUAJIbHO-TCXHUYCCKUX n
DHEPreTUYECKUX PECYpPCOB B TpoIecce IKCIUTyaTallid J1abopaTOPHOTO
000pyI0BaHus, YCTAHOBOK

Pa3pabarbiBaTh MHCTPYKIIMK 1O BHEAPEHUIO KOHOMHYHBIX M O€30MaCHBIX
METOAOB XHMMHYECKOTO aHajW3a BOAbBI B CHCTEMAax BOJOCHAOKEHHS,
BOJOOTBEIECHHUS, TEMIOCHAOKEHUS

OcCymIeCTBISITh MOUCK PEIIEHUs TPOoOeM, BO3ZHHUKAIONMIUX TPHU MPOBEACHUU
MOBBIIICHUS KBaJTU(pUKAIIH, cepTudukanmu u aTTecTaluu
PO ECCHOHABHBIX KOMIETEHITUN

HCO6XOI[I/IMBIG OTuKa JACJIOBOI'O O6H_ICHI/I$I
3HaHUuA

OCHOBBI HpOI/I3BOI[CTB6HHO'XO3HI7ICTBCHHOI\/'I ACATCIIBHOCTU CTPYKTYPHOTO
noapa3acICHUA IO BBIMOJIHCHUIO XUMHUYCCKUX aHAJIM30B BOABI B CHCTCMax
BOZ[OCH3.6)K€HI/I}I, BOOOOTBCIACHHA, TeIIOCHAOKEHUS

[TpaBuia paboThl B XMMUYECKOH J1aOOpaTOpHH

1.3. TPEBOBAHHUS K YPOBHIO NOATIOTOBKH (OBPA3OBAHUIO H
OBYYEHHIO) INOCTYHAIOIIEI'O HA OBYYEHHME, HEOBXOJIMMBIE JIJISA
OCBOEHMS ITPOI'PAMMBI

HporpaMMa pa3pa60TaHa JJIA JIML, UMCIOIIIUX HpO(I)CCCI/IIO, CIICIUAaJIbHOCTD.

1.4. TPYAOEMKOCTDb OBYYEHUA

HopmaTtuBHas TpymoemMKkocTh 0Oy4eHHS MO AaHHOW mporpamme — 234 akaJIeMHYeCKuX vaca,
BKJII0Yasl BCE BHUJIbI ayTUTOPHOM U BHEAYJAUTOPHON (CaMOCTOSITEILHOM) yueOHOI paboThI ciymiaresns, a
TaKXe MPAKTHYECKoe 00ydYeHue.



1.5. ®OPMA OBYUEHUSA

dopma oOydeHHs — OYHAs, O4HO-3a04yHasi. OCHOBHOW (hOPMOM TEOPETUUYECKOH IMOATOTOBKH
SIBJISICTCS JICKITHSL.

2. OPTAHU3ALMOHHO-IIEJATOI'MYECKHE YCJIOBUSA

2.1. TPEBOBAHHUSA K KBAIM®UKALUU TIEJAT'OI'MYECKHUX KAJIPOB,
OBECIHIIEYUBAIOIIUX PEAJIN3ALINIO OBPA30OBATEJIBHOI'O TIPOLECCA

Kpanudukamms mnegaroruueckux pabOTHUKOB COOTBETCTBYET KBaJTH(PHUKAIIMOHHBIM
XapakTepUCTHKaM, YCTaHOBJIIEHHbIM B EIMHOM KBaJU(pHUKALMOHHOM CIPAaBOYHUKE JOJDKHOCTEH
pPYKOBOIUTENEH, CHENHMAINCTOB M CIyXamux, paszzaene «KBanmnpukanuoHHbIE XapaKTEPUCTUKU
JOJDKHOCTEH pabOTHUKOB 00pa30BaHUA», YTBEPKIEHHOM ITpUKa3oM MUHHUCTEPCTBA 31paBOOXpAaHEHHUs
u couuanbHoro pazsutus PO Ne 761H ot 26 aBrycrta 2010 rona (3apeructpupoBaH MHUHHCTEPCTBOM
tocturii PO 6 oxtsa0ps 2010 romga Ne 18638).

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

Caymarenu UIIOY « 11O «<HE®TEI'A3» obecneunBaroTcs 10CTYIIOM K COBPEMEHHBIM 06a3am
JAHHBIX, WH(OPMAIIMOHHBIM CIPAaBOYHBIM M TIOMCKOBBIM CHCTEMaM, YTO IO3BOJISICT B TOJIHOM Mepe
00ecreynTh peaan3aluio MporpamMmal.

CrnymarensiM TpelocTaBlieHa BO3MOKHOCTh — TOJIb30BaThes  (DOHIaMuU OnOIMOTEKH,
3JIEKTPOHHBIM YU€OHO-METOINYECKUM MaTepPHUaIoM, KOTOPBIH MOXKET CKauMBaThcs Ha (IIeI-HOCUTEINH,
a Tak)Ke CIIPaBOYHO-NIOMCKOBOM cucteMoil Koncynprant [lmroc.

JUis  caMOCTOSITENBbHBIX 3aHATHM B paMKax Kypca CIyIIATelIs M BBIJAETCS KOMILUIEKT
HOPMAaTUBHBIX JOKYMEHTOB Ha JIEKTPOHHOM HOCHUTEJNE.

YueOHO-MeTOAMUYECKOE 00ecTeUueHne:

KoimuecTBo
Paszpnen HaunmeHnoBanue
(1ur.)

Ili1akarel:

[InakaTel MO OKa3aHWIO IEPBOM JOBpaueOHOM 1

MOMOIIU npu ymmoax, nepenomax,

KPOBOTCUCHHSIX, MOPAKEHUH DIIEKTPHUYECKIM

TOKOM, TpU OXOrax, HpU OTpaBICHUIX, NpPU

00OMOPOKEHHSIX
Komnbrorepnsbie Maxkcum I-01 Tpenakep-MaHeKeH ISl 1
(oOyuaromme, 00pabOTKH TPUEMOB CEPICUHO-JIETOYHON 1
TeCTHPYIOIIHE) MO3rOoBO# peanumaruu"
MPOrpaMMbl
Y4yeOHO-MeTOAUYECKHE «JlabopaHT XMMHUYECKOTO aHATU3a» B
nocoous: 3JIEKTPOHHOM

BUJIC

Jlureparypa:

baiikoB H. M., Caiidpyrnunos X. X., ABaees I B

H.: «JlabGopaTopHblii KOHTpPOJb TPH JOOBIYE | SJTEKTPOHHOM

HedTH U razay. M., «Heapay» 1983 r. BHJIC




dypmep M. 3., 3Barime B. H.: «OO0mas
XUMHUYECKas TeXHouorus», M., «BpIcmas
mKoJja», 1986 r.
OnsmanoBa K. M., ITuckapesa C. K., bapaiikos
K. M.: «AHanutHueckas XuMus», M., « XuMusa»,
1980 1.
byces A. U., Ebumos U. II.: «Onpenenenus, B
NOHATUSA, TepMuHbl B  xumuu: [locobue | 3neKTpoHHOM
s ygammxcsi». M., «lIpocsemienuey, 1981 r. BUJIE
Onsianosa K. M., ITuckapesa C. K., bapaiikos
K. M.: «AHanutnueckas XuMus», M., « XuMusI»,
1980 T.
Oypmep M. 3., 3aiiues B. H.: «OO6mas
XUMHYECKas TexHonorus», M., «BpIcmas
mKoJja», 1986 r.
I'ypeBuu . A.: «IIpousBoactBeHHOE 00yueHUE
71a00paHTOB-XUMHUKOB», M., «BpICIIas mkomia,
1987 1.
H.JI. I'muaka « O0mmas XuMus»
JILA I"'oHuapeHko «XHUMH (yueOHo-
IIPAKTUYECKUN cripaBouHUK) «DeHuke» 2014r.
A 1O. Craxees «Bcg xumust B 50 Tabnuiax» Poct
1998r.
JLIT YepnukoBa «lllmapranku 1o XuMUN»
®dennkc 2003r.

Bupeopuiabmer: ITepBas IIOMOIIb [IOCTpagaBIINM npu 1
HECYACTHBIX CITy4asx Ha MPOU3BOJICTBE.

2.3. TPEBOBAHUS K MATEPUAJIBHO-TEXHUYECKHUM YCJIOBUSM

MartepuanbpHo-Texuuueckas 6aza UIIOY «[JUO «<HEDTEI'A3» cooTBeTCTBYET EHCTBYIOIINM

IMPOTHUBOIIOXKAPHBIM,

CAaHUTAPHO-OIMMUACMHUOJIOTUYCCKM TIpaBWJlaM MW HOpPMaM H o0OecreynBacT

NpOBEIEHUE BCEX BHJOB IUCHUIUIMHAPHOM MOJArOTOBKM, NPAKTHYECKOH padoThl ciymiaTene,
MPElyCMOTPEHHBIX YU€OHBIM MJIAHOM.

JKpaH 711 npoekTopa 1 wr.
MyasTuMeananpoexkTop — 1 mr.

®aunyapt-1 mwr.

aBTOHOMHBIH
oxpyr — Orpa,
TromeHcKast
00J1aCTh,
T.
HwuxHeBapToBCK,

yi. CeBepHasi,

Anpec
®opma OKYMEHT -
(Mecronoosere) BJIA le)m/m ﬂocn({saﬂue
HanmenoBanue 000py10BAHHBIX y4eOHBIX Y4eOHBbIX no.m;ilonam:m BO3HHKHOBEHHUST Kommaecrso
Ne Ka0MHETOB, 00LEKTOB JJIsl IPOBeACHHUSs Ka0HHETOB, (cobeTBennocTS IpaBa Inomans O
n/n NPAKTUYECKUX 3aHATHI C mepevynem 00BEKTOB /1151 oleDaTHEHOE ’ (yxas fl BarOTCS noMeneHus l\)'lleCT
OCHOBHOI'0 000PY10BaHUSI NMpoBeeHHsI P Y
AR ICCKAX ynpasJieHue, PEeKBH3HTHI H
P N apeH/a M T.I1.) CPOKHM J1eficTBUS)
1. Kaace Ne 1 628310, Poccus, Apenna Jorosop [Tnomans: Yucno
K ’ XaHThl- apeHbl 15,8 kB.M. MOCaZ04HBIX
oMnbOTEpLI — 1 T, . .
p Mancuiickmit mecT: 15

(B TOM umCIE
1 xommbrOTEp-
HOE MECTO)




yi. CeBepHas,
oM 19a,
nomerieuue 1005

oM 19a,
MIOMCHICHUEC
1005
Harasigable o0pa3ubl: MJIaKaThI
Anpec ®opma JIoKyMeHT -
(MecTonOI0KEHHE) BJIA/IeH U, OCHOBaHHe
HaumeHoBaHHe 000py10BAHHBIX Y4eOHbBIX KosmmuecTs
Y4eOHBbIX KAOMHETOB, MOJIb30BAHUS BO3HMKHOBEHMS
Ne Ka0HHETOB, 00LEKTOB /17151 IPOBeIeHUS Ilnomann 0
M, 00bEeKTOB /115 (COOCTBEHHOCTD, npasa
n/n NPAaKTHYECKHX 3aHATHI ¢ MepedHeM noMereHust nocag04H
npoBeIeHust onepaTuBHOe (YKka3bIBaIOTCS
OCHOBHOI'0 060PYAOBAHUSI bIX MeCT
NMPaKTHYECKUX ynpasJjeHnue, PEKBHM3UTBI H
3aHATHH apeHja M T.I.) CPOKH JelicTBHUS )
1. Kiace Ne 2 628310, Poccus, Apenna Jorosop IImomane: Yucno
XaHTbI- apeH/pl 23,4 xB.M. rnocazo4
KomnebioTeps! — 8 mr. o .
Mancuiickuit HBbIX
TeseBusop - 1 mr. ABTOHOMHBIH MecT: 25
okpyr — FOrpa,
®aunmyapt-1 wr.
P TroMeHcKas (B ToM
006J1acTh, ancre 8
r KOMIIBIO
HuKHeBapTOBCK, TCPHBIX
MECT)

Harasianble 00pa3ubl: JaKaThl

Tpena:kepbl: Makcum [-01 Tpena:kep-maHekeH JJis1 00pad0TKH NPUEMOB CepIeYHO-1er0YHO0Ii M1 MO3roBoii peanumManuu"

2.2. OHEHKA KAYECTBA OCBOEHUS TPOI'PAMMBbI
OneHka KauecTBa OCBOCHHUS MPOTrpaMMbl BKJIIOYAET TEKYIIYIO, IPOMEXYTOUYHYI0 U MUTOTOBYIO
aTTecTanmio ciymaresneil. Mtoropast artectaiysi MOXKET MPOBOAUTHCSA B (pOpME KBATU(PUKAIIMOHHOTO
9K3aMEeHa, IK3aMeHa (YCTHOTO U MMCbMEHHOTr0, TECTUPOBAHUS), 3ayeTa.
JIuua, ocBOMBIIME IIPOrpaMMy U MPOIIEAIINE HTOTOBYIO aTTECTALMIO, MOIY4YarOT JOKYMEHT

YCTaHOBJIEHHOT'0 00pasia.




YACTHOE TPO®ECCHUOHAJIBHOE OBPA3OBATEJIBHOE YYPEX/IEHUE
«[HEHTP THHOBAIIMOHHOI'O OBYUYEHUA «<HE®TEI'A3»

‘. "lz (UMOY IO <HEDTETA3»)
NEFTEG

-
o~ -
o .

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

J VIBEPKIAIO
/- JAmpexrop YOV (IO «<HEDTETA3»
{l i A 7 T.B.poukuna
] «10pfsaEBaps -~ 20241,

VYEBHBIN IJIAH O4HOTO OBYHEHHST
IPOrPaMMBbI NEPENoAroTOBKH 1o npodeccuu
«JIaGopaHT XMMUYECKOT0 aHATN3a» 5 pa3psaa

Ne
w/n HaumenoBanue pa3aesa KoanyecTBo yacoB
1. | Teoperuueckoe oOydeHue 138
2. | Ilpaktueckoe oOyueHme 96
Hroro: 234
YYEBHO-TEMATUYECKHWMU IIJIAH
TeOpeTH4eCcKOro 00y4eHust
Ne . KosinuecTBo IIpome:kyTOUHAS
HanmeHoBaHue 6,10KOB, MOYJ1€id, TeM
n/n 4acoB arrecTanus
1. | Beenenue 1
16 g depeHIpOBaHHBIN
2. | Oxpana Tpya ¥ MPOMBIIUIEHHAs! GE€30MIACHOCTh
3ayer
3. | Oxpana okpysKaromien cpepl 4
. 12 g depeHIpOBaHHBIN
4. | OcHOBHbIE CBEICHHS 10 O0IIEeH XUMHN
3ayer
. 10 g depeHIpOBaHHBIN
5. | ObopynoBanue nadbopaTopHii
3ayer
6. | OcHOBHBIE CBEACHUS 110 XUMUYECKOU TEXHOJIOTUU 6 3a4eT
7. | TeopeTHyecKre OCHOBBI aHATUTHIECKOM XUMHUH 2 3a4eT
8. | OCHOBBI KAYECTBEHHOTO aHAJTH3a 2 3ager
9. | OCHOBBI KOJIMYECTBEHHOTO aHAJIN3a 2 3ager
10 AHanuTHueckas XMMHs ¢ OCHOBaMHU (hrU3NUeCKO 70 g depeHInpOBaHHbBIN
" | xumun 3auer
11. | DxoHOMUKA OTPACIH U MIPEITPUITHS 1
KoncyabTanuu 4
Hroro Teopernyeckoe o0yueHmne 130
KpaimnpukanuoHHblii 3K3aMeH 8 JK3aMEH
HUTOIO: 138




YUEBHO-TEMATHYECKHH ILTAH
NPaKTHYeCKOro 00y4eHHs

Ne KoaudecTBO
n/n HaumeHnoBaHue 0,10k0B, MOaYy.J1€ii, TeM 4acoB
1. | MHCTpYKTaX IO OXpaHe TpyJa U NPOMBIIIICHHON 0€3011acHOCTH 4
2. Texnuka 1abopaTopHbEIX paboT 2
3. | OOyuenue KaueCTBEHHOMY aHAIN3Y HEOPraHUYECKUX

COEINHEHNHT 2
4. | OOyueHue rpaBUMETPUIECKOMY aHATTU3Y 8
5. | OOyueHue TUTPUMETPUIECCKOMY aHATHU3Y 16
6. [IpakTUKyM 1O OPTraHUYECKON XUMUU 12
7. | OOyueHue TeXHUYECKOMY aHaTIU3y 16
8. OO6yuenue pusnveckuM U HU3NKO-XUMUYECKHM METO/IaM aHAJIu3a 16
9. CamocrosTenpHOE BBIMOJTHEHHE PabOT 1abopaHTa 20

Hroro: 96
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YACTHOE NPOPECCHOHAJIBHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
«EHTP THHOBAIIMOHHOI'O OBYYEHUS «<HE®TEI'A3»
IOy «IUO «<HE®PTET' A3»)

y,TBEPmAIO R

}'InpeKTop I{l_IOY.«I_[I/IO «HE(DTEF A3»

A'. [L17 o

i 10 sHBaps. 2024r.

<
\

')
3
|\

YUEBHBIN IIJIAH OYHO - 3AO‘IHOFO OEY‘IEHI/I}I

IPOrpaMMBbI IIePEIoAr0TOBKH 110 Npodeccuu
«JlabopaHT XMMH4YECKOT0 aHaJu3a» 5 pa3psaa

“T.B. HpOHIKI/IHa

Ne
i HaumenoBanue pa3aesa KosauuecTBo 4yacoB
1. | Teopernueckoe o0y4yeHne 138
2. | IlpakTnueckoe oOyueHue 96
HTroro: 234
YYEBHO-TEMATHYECKHWH IIJIAH
TeOPeTHYECKOro 00y4eHus
KonuyecTBo yacoB
Ne HanmenoBanme 0,10K0B, MOYJI€H, TeM A C TpomeskyTounas
m\i ’ ’ YANTO amoctost aTrecramus
Bcero pHBbIE TeJIbHasA
3aHATHA | padora
1. BBenenue 1 1 -
2. | Oxpana Tpyga ®  TPOMBIIUICHHAS 16 6 10 g depeHpona
0€3011aCHOCTb HHBII 3a4eT
3. | OxpaHa OKpyKaroImIen CpeIbl 4 2 2
4. | OcHOBHBIE CBEJICHHSI 110 O0LIeH XUMUN 12 4 8 g depeHpoBa
HHBIW 3a4€T
5. | OGopynoBanue nabopaTopHii 10 4 6 muddepeHnrpoa
HHBIW 3a4€T
6. OCHOBHBIE CBEJIEHHUS IO XHUMHUYECKOU 6 4 2 3auer
TEXHOJIOTUU
7. | TeopeTnueckre OCHOBBI aHAJIUTHUECKOMN 2 2 - saueT
XUMHH
8. OCHOBBI KAYECTBEHHOTO aHATN3a 2 2 - 3a4er
9. OCHOBBI KOJINYECTBEHHOT'O aHAIN3a 2 2 - 3auer
10. | AHamuTHdeckas XUMHS C  OCHOBAMH 70 40 30 nuddepeHIIpoBa
(bu3MUECKOl XUMUU HHBIW 3a4€T
11. | DxoHOMMKA OTpaciu U NPEANPUATHUS 1 1 -
Kouncyabranuu 4 4 -
HToro Teoperuyeckoe ooyueHue 130 72 58
KBaandukanuoHHblii 3K3aMeH 8 8 - IK3aMeH
BCEI'O: 138 80 58

11




YYEBHO-TEMATHYECKHWH IJIAH
NMPAKTHYECKOr0 00yUYeHust

Ne KoanuecrBo
n/n HaumeHoBaHue 0J10K0B, MOAYJI€il, TeM 4acoB
1. | UHCTpyKTaX IO OXpaHe Tpy/Ja U MPOMBIIIICHHOH 0€3011acHOCTH 4
2. Texnuka 1abopaTopHbIX padoT 2
3. | OOyueHue KaueCTBEHHOMY aHAIM3Y HEOPTraHMYECKUX

COEIMHEHUI 2
4, OO0yueHne rpaBUMETPHUIECKOMY aHATTU3Y 8
5. | OOyueHue TUTPUMETPUUECKOMY aHATIU3Y 16
6. | [IpakTuKyMm 10 OpraHUYECKONW XUMUHU 12
7. | OOyueHue TEXHUYECKOMY aHATIN3Y 16
8. | Obyuenue puzrueckuM u GU3NKO-XUMHUECKUM METOJIaM aHAJIN3a 16
9. | CamocrosTensHOE BBITIOJIHEHUE paboT 1abopaHTa 20

Hroro: 96
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YACTHOE NPOPECCHUOHAJIBHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
«[IEHTP THHOBAIIMOHHOI'O OBYUYEHUSA «<HE®TEI'A3»

‘. ’lz MIIOY «1UO «<HE®TET' A3»)
NEFTEG

LLIRON TORN PSR T ORNRII O PTG
LI AR WA LK DA - -

/o AYTBEPXIAIO \

/ JIHPC,KTWQW‘HHO «HE®TETA3»
by il 1| /T.B. Tlpouikuna

«10» sHBaps | 2024r.

KAJIEHJAPHbBIN YUEBHBIA 'PAGUK
MPOrpaMMbl IepenoAroToBKY Mo npogeccun
«JIa6opaHT XMMHYECKOro aHAIN3a» 5 pa3psiaa
VueOHbIe 3aHATHUS B paMKaX Npo(ecCHOHATBHOr0 00y4eHHsI TPOBOSTCS B TEUCHHE BCErO KaJICHIApPHOTO rojia 1o Mepe Habopa rpymi.
CtpyKkTypa KajeHAapHOro y4eOHOro rpaduka ykasblBaeT MOCIEJOBATEIbHOCTh PEATH3aluyl IPOrpaMMbl MPO(ECCHOHANBHOIO 00yUeHHS 10 HEesm/
HeNeNnsIM W JHSM, BKJIIOYas TEOpEeTHYECKoe O0Yy4eHHE, CaMOCTOSTENbHYI0 paboTy ciymareneil M uToroByro arrecrauuio. OuHas ¢opma oOydeHus
(MakcuMalibHas yueOHasi Harpy3ka 8 4acoB B IeHb). 6 THEBHas yueOHas Heens

HeaeJ 1 Heneas 2 Hemeas
JtHH 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
HepeJn 3 Hemenst 4 Heneas
AHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJIN1€CTBO YaCOB 8 8 8 6/2 2/6 8 8 8 8 8 8 8
TO TO TO TO/K K/TIO 110 1o I1O 1o I1O I1O 1o
HeJleu 5 Hemenst
JtHH 1 2 3 4 5 6
KOJINYEeCTBO YacoB 8 8 8 8 2/6 2
110 110 110 110 I[TO/2K QK

TO — TeopeTnueckoe oOyueHue

I1O — npousBoACTBEHHOE OOyUYEHHE
K- xoncynbTanus

OK — 3kx3aMeH KBau(DUKAIIMOHHBIN



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

VueOHEbIe 3aHATHS B paMKax HpO(beCCI/IOHaHBHOFO O6y‘~ICHI/I$I IMPOBOAATCA B TCUHCHHUEC BCCI'O KAJICHAAPHOI'O Irozia 1mo Mepe Ha60pa T'pYIIIL.

YACTHOE NPOPECCUHOHAJBHOE OBPA30OBATEJIbBHOE YUYPEKJIEHUE
«HEHTP HTHHOBAIIMOHHOI'O OBYUYEHUSA «<HE®TEI'A3»
(UIOY «HUO «HEDTET A3»)

I
v .
Vi -

NTBEPKIAIO N
J/ Aupexrop UIIOY «ITUOKHEDTEI'A3»
I/ B A = TB. Tlpowkuna

: «10» ,smBaps  2024r.

KAJIEHJIAPHBII YUEBHbIH I'PA®UK
NporpaMMbI MEPenoAroTOBKH Mo npogecenn
«JIa0opaHT XMMHYECKOTr0 aHAJIN3a» 5 pa3psiga

CrpykTypa KajaeHIapHOro y4eOHOro rpaduka yKa3bplBaeT IOCICIOBATEIBHOCTh PeAM3AIMH POrpaMMbl TPO(HECCHOHATBEHOTO 00YyYeHUS 10 Hexelsm/
HEZeINsM U JTHSM, BKIIIOYasi TEOPETUUECKOEe 00yUeHUE, CAMOCTOATENbHYIO paboTy ciylaTelield U UTOTOBYIO arTecTaruio. OuHo-3a0uHas Gpopma o0ydeHus
(MakcuMarnibHasi yuyeOHasi Harpy3ka 8 4acoB B JICHb). 6 JHEBHAs yueOHast HEems

TO — TeopeTnueckoe oOyueHue

1O — npousBoACTBEHHOE 00yUEHUS
K- xoncynbTanus

CP — camocTosiTenbHas paboTta
OK-sK3amMeH KBanu(PUKAITUOHHBII

HeJeJ 1 Heneas 2 Hexeas
JtHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJIHYECTBO 4YaCOB 8 8 8 8 8 8 8 8 4/4 8 8 8
TO TO TO TO TO TO TO TO TO/CP CP CP CP
HeJeH 3 Hemenst 4 Heneas
AHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJIHYeCTBO YaCOB 8 8 8 6/2 2/6 8 8 8 8 8 8 8
CP CP CP CP/K | K/IO 10 10 I500) 10 I500) 110 1o
HeJleu 5 Hemenst
JtHH 1 2 3 4 5 6
KOJINYEeCTBO YacoB 8 8 8 8 2/6 2
110 110 110 110 I[TO/2K QK
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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 aHATMTUYECKOH XMMHUU U (PU3MYECKON XMMHHU B Pa3BUTUU
COBPEMEHHBIX METOJIOB AHAIIU3A.

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

Tema 2. Oxpana TpyAa U NpOMbILJICHHAS] 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 3aIIMTHI TOJIOB U pyK. [lopsanox Beliauw,
UCIIOJIb30BaHUS
Y XpaHEHMs CIIELIOAEKbI, CIIELI00YBU U IIPEIOXPAHUTEIbHBIX PUCIIOCOOIEHUH.

Bpennoe Bo3zgeiicTBue mIymMa M BUOpallMd Ha OpraHu3M 4YelloBeKa, Ooppda ¢ IIyMOM H
BuOpanuei. Bentumnsauus, e€ Ha3HaueHUe U TpeOOBaHUS K €€ YCTPOMCTBY M SKCILTyaTaIUH.

OTormneHue, OCBEIIEHNE, TEXHOJIOTUYECKas CBS3b.

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

MenuuHckoe 00cayKUBaHUE Ha MPEIIPUATHH.

[lonsiTve O TPOU3BOJACTBEHHOM TpaBMaTU3ME€ U MNPOQPECCHOHANBHBIX 3a00JEBaHUSAX.
[Tpenynpexaenue ymuooB, TpaBM.

Oxa3aHue nepBoil HOMOIIM NPHU MEepeioMax, BEIBUXAX, 3aCOPEHUH TJI1a3, 0)KOrax, OTPaBICHUSIX,
oOMopoxkeHusax. HanoxxeHue KryToB U MOBA30K, OCTaHOBKa KpoBoTeueHHs1. Oka3zaHue NepBOi MOMOIIU
IpU MOPAKEHUU DIEKTPUUECKUM TOKOM. OCBOOOXIEHHE MOCTPAAABILIEr0 OT TOKOBEIYIIUX YacTew,
HCKYCCTBEHHOE JIbBIXaHHE, MacCcaxK cep/ua.

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

®enepanbHblil 3aKk0H «O MPOMBIIUIEHHON 0€30MaCHOCTH.

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

Perucrpanus onacHbIX IPOU3BOJICTBEHHBIX OOBHEKTOB.

Kareropuu onacHbIX IpoON3BOACTBEHHBIX 0OBEKTOB.

Kputepun oTHeceHHs OOBEKTOB K KAaTETOPUM OINACHBIX IPOU3BOACTBEHHBIX OOBEKTOB.
MeTtoauueckrie peKOMEeHIalluy 10 UACHTU(PUKAIIMN ONACHBIX MPOU3BOICTBEHHBIX 00BEKTOB,

O0s3aHHOCTH OpraHU3aLUi 0 00ECIeYeHUIO MTPOMBIIIIICHHON 0€30MacCHOCTH U OXpaHbl TpyAa
Ha npeanpuatuu.  OOA3aHHOCTHM  paOOTHUKOB  OMAcHOrO  IPOU3BOJICTBEHHOTO  OOBEKTa.
OTBETCTBEHHOCTh OpPraHU3AIMH 3a HapyIIeHNuEe TPeOOBAHUI MPOMBIIUICHHONW 0€30MacHOCTH M OXpaHbI
TpyZa.

[IpaBuna opraHu3alii U OCYIIECTBJICHUS MPOU3BOACTBEHHOI'O KOHTPOJS, 3a COONIOJEHUEM
TpeOOBaHMI IPOMBITINICHHON 0€30MTaCHOCTH Ha OMTACHOM MPOU3BOJACTBEHHOM OOBEKTE.



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

[IponsBoacTBeHHbIi  TpaBMatu3M. [lopsnok — paccinegoBaHUst — HECUACTHBIX — CIIy4yaeB
Ha npou3BoJCcTBe. [IopsiIoK U BUIBI BO3MENIEHUSI paboToaTeneM Bpeaa, MPUINHEHHOTO pabOTHUKAM
yBeUbsl, MPo(eccrnoHaNIbHOTO 3a00IeBaHUS HIIM UHOTO MOBPEKICHHUS 310POBbSL.

JleiicTBUSI pyKOBOAMTENEH U CIIELMAINCTOB OPraHU3alUi NpU aBapusx U NPU BOSHUKHOBEHHUU
HECYACTHBIX ciiyyaeB. TpeOoBaHUS MPOMBIIUIEHHON OE€30MacHOCTH MO TOTOBHOCTU K JEUCTBUAM
110 JIOKJIM3AlUY ¥ JTMKBUIALUH TTOCIIEACTBUI aBapHii Ha ONTACHOM MPOU3BOJACTBEHHOM OOBEKTE.

Bunsl crpaxoBanus. [IpaBoBoe peryaupoBaHue cTpaxoBaHusl, CBA3aHHOTO ¢ IPOU3BOACTBEHHOM
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 3arpsAI3HEHMEM OKpYXkarouiei cpenbl. OTBETCTBEHHOCTD 3a dKOJIOTMYECKHE ITPAaBOHAPYLICHUS.

Tema 4. OcHOBHBIE CBEIeHHUS 110 00Iell XUMHH

BemecTtBa. MoiieKysbl U aTOMbl. XUMUYECKHE 371€MEHTHl. CUMBOJIBI XUMUYECKHUX DJIEMEHTOB.

UYucteie BemiectBa M cMecu. [lpocTble M cinokHble BewiecTBa. SIBIeHUS (QU3MYECKHE U
XUMHUYECKHE. XUMUYECKHe peakuuu. Mx npusHaky.

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

Yucno Asoraznpo. MonspHass Macca. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA. XUMHYECKHE
¢dopMyiibl. BaieHTHOCTH aTOMOB AJIEMEHTOB.

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

Bognopoa. Kucnopoz. Oxcunsl. ['openue.

I'unpooxcuael. Kuciorel. Comnu.

Bopna. Pacteopsl.

I'enernueckas CBSA3b MEXKAY OKCUAAMHU, THIPOOKCUIAMH U COJISIMH.

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

MenneneeBa. CTpoeHue atoMma.

IlonoxeHne 2EMEHTOB JAHHBIX MOATPYII B MEPUOJUYECKON CUCTEME, CTPOCHUE UX aTOMOB,
¢usznueckue M XUMHUYECKue cBoicTBa. OOImMe CBONCTBA METAIOB. OJEKTPOXUMUYECKUH Pl
HANPSDKEHUS. METAJIJIOB.

Mertambl TJIaBHBIX MOATPYNN 1-3 Tpynn NEPUOIWYECKON CHCTEMBI XMMUYECKHUX AJIEMEHTOB
. Y. Menneneesa. Xenezo. ['anorensl. [loarpynmna cepsl, azora, yriepoja.

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.

ITpupoHbIe HCTOYHHUKH YTIEBOJOPOIOB U UX IepepadboTka.

CrupTsl U GEHOIIBI.

Anberuipl ¥ KapOOHOBBIE KHCIIOTHI.

Cnoxnsie 3¢upsbl. JKupsl.

VYrneBosibl. AMUHBI. AMHUHOKHUCIIOTHI.

A3zoToconepkKaliye reTepoLUKINIecKue coeInHeHNsA. CUHTETUYECKHE BBICOKOMOJIEKYIJISIPHBIE
BELIECTBA U MTOJIMMEPHBIE MaTepUaJIbl 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 J1a00OpaTOPUH.

[InanupoBaHue 1a00paTOPHBIX IOMEIIEHUH, UX OCBELIEHUE U OTOIIEHHE. DAKTOPHI, BIAUSIOLINE
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. 3amopHBIA BEHTUJIb Ha ra3oBoil marucrtpanu. IlogBoaka rasa
K pabouum cromam. ['a3oBeie ropenku. IIpoBepka repMeTH4HOCTH TazompoBoga. CrocoOb!
oOHapyXeHHs U Mephl TUKBUIALIUN YTEUKH Ta3a. [[puMenenue B 1abopaTopusix CKUKEHHOTO TOPIOYETro
rasa.

OcBerutenbHass W cuioBasg ceTh. PacnpenenutenpHble mUTKU. [loHsATHE O AOmycTHMOMN
Harpyske.

[Ipenoxpanutenu. DneKTpoHATpEBaTENbHBIE TPUOOPHI, MpaBUiIa padOThl C HUMHU. TepMOoCTaThI.
Bxmrouenne  sHeproeMkoro  oOopynoBaHus.  PyOwnbHMKM.  3a3eMiieHHE  AJIEKTPONpPHUOOpOB.
[ITencenbHbIE pO3ETKU, MX YCTAaHOBKA.

JlaGopaTopHble CTOJBl PA3IUYHOIO Ha3HAUEHUS, UX YCTPOMCTBO M 00paboTka. IlokpeiTug
7ab0paTOPHBIX CTOJIOB, MPUTOTOBICHHE MAacCThl Ui ux HaTupaHus. CTynes W TaOypeTbl ans
nmabopaTopuid.

JlaboparopHas mocyaa w3 crekia, (apdopa, MIaTUHBI U TUIACTMACChl, TpeOOBaHMS K HEW.
OU3NKO-XUMHUYECKUE XapaKTEepPUCTUKU cTekja. MarepuanpHble OaHKW, OyTBUIM, MEpHas IMOCy[a,
KOJIOBI, CTakaHbl, MPOOUPKU M creluanbHble mpuOopkl. I[lpaBuna ouncTku 1a00paTOPHOI MOCYIBI
Y XpaHEHHUs €€ B JIa0OpaTOpHH. Merammueckoe obopyaoBanue Jsaboparopun. Haznauenue
[ITATUBOB U MOABEMHBIX CTOJIHKOB. Y CTPONCTBA /7S IEPEMEIIUBAHUS KUAKOCTEH, MX THUITBI U TTPaBHIIa
pabOTHI C HUMH.

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

WHCTpYyMEHTHI U TPHUCIIOCO0IeHUS, IPUMEHSIEMbIE B J1a00paToOpuu.

I'azoBble mumerku. OGopynoBaHue ajisg otoopa skuakocteil. Illymer ans otbopa ceimyuux
MaTepUasoB.

O6opynoBanue AJisi U3METbUYCHHS TIPOOBI.

Tunsl npuMeHseMbIX B 1abopatopuu Apodunok. CTyIKH.

O6opymoBanue AJisi yCPpEeIHEHUsI TOTydeHHON TPoOsl. CMECUTENH, IeTUTENH.

[IpaBuiia XxpaHeHUs] aHATUTUIECKON TIPOOBI B JTA0OpaTOPHUH.

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

Haznauenue, yctpoiicTBo u 000pynoBaHNE XUMUYECKUX CKJIAOB M XpaHuiauil. Opranuzanus
CKJIaJICKUX MTOMEUICHUH 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 METAJIIIOB 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 TOPIOYUX JKUAKOCTEH. Mepbl HoKapHOU 3aIuThl. XpaHUIUIIA I Ta30BBIX OAJUIOHOB, 000pyJ0BaHNE
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 BBICOKOTO JaBJICHUS (CXKATHIM Ta3oM U3 OajsioHa, KOMIIPECCOPOM).
IToncoennuenne aBTokIaBoB. IIpoBepKka repMETUYHOCTH.

[Ipumenenue Bakyyma B J1a0OpaTOpHOM mpakTHKe. Bakyym-muHusS 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 BOJIOIIPOBOJTHOMY KpPaHY.

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.
W3bickanue Oosee ENIeBbIX BUIOB ChIpbs. [IpUHIUMIIBEI 1 METOIBI OOOTAIIeHHs ChIphbs. KoMIuiekcHoe
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 3arpsA3HEHHUS CTOYHBIX I[POMBILIJIEHHBIX BOJ.
Heo6xoauMocTs cokpailieHus HCIOJIB30BaHHUS BOJBI B MpOMBIIUIEHHOCTH. OO0OpoTHas Boja,
€e oXJIaX/eHHe. 3aMKHYTbIE€ CUCTEMBI.

Buapl 1 ICTOYHUKY SHEPIUU, IPUMEHSEMbIE B XUMUYECKON MTPOMBIIIICHHOCTH. PanroHansHoe
WCIIOJIb30BAHUE DHEPTUM. Y TWIIM3ALIMS TEIJIAa OTXOASAINUX Ia30B.

CKOpOoCTH XUMHUYECKUX TIPOIIECCOB M XHUMHMUYECKHX pEaKIuil B TeXHoOJOoTuH. BiusHue
KaTaJanu3aTOPOB HAa CKOPOCTh peakinu. CrocoObl YBEIUYEHHUS CKOPOCTH XUMHUECKUX TPOIIECCOB.
PaBHOBecHME  XMMHMYECKHX MpPONECCOB B TexHoJoruu. lIpumenenme npunuuma Jle - Ilarenne
B XUMHYECKOWU 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 AHATMTHYECKON XUMHHU

IIpenMer aHanuTHuecKoi XMMHUU. KauecTBEHHBIN U KOJMYECTBEHHBIN aHAJIN3 HEOPTAHUYECKUX
U OPraHMYECKUX BEIIECTB. 3aJauyd AaHAJIUTUYECKOW XMMHMHM II0 AaHAJIUTHYECKOMY KOHTPOJIIO
TEXHOJIOTMYECKHUX IIPOLECCOB. POJIb aHANUTHYECKOM XMMUH B MOBBIIIEHUN Ka4eCTBA 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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(KUCJIOTHO-OCHOBHBIE PEAKIMH, PEaKIUU OKHUCICHHSI-BOCCTAHOBIIEHUS M KOMILIEKCOOOPA30BaHMUS).
[IpencraBieHne O KOHCTAaHTaX B XUMHUECKHMX PaBHOBECHSX pa3iMyHbIX TUIOB. OOmiee MoHsTHE
0 CKOPOCTU XMMHUYECKOH peakluu.

HanpasiieHne XxMMHUYECKUX peakLUi B BOAHBIX pacTBopax ciaboil kucioTel. CMecu ciaboii
KHUCIIOTBI M €€ COJHM, B BOJHBIX pacTBOpax claboro OCHOBAaHMS, CMeCH Cil1aboro OCHOBaHUS
u ero conu. MloHHoe npousBeneHue Bojbl. [IoHATHE O BOJOPOAHOM M THIPOOKCHIHOM ITOKA3aTEIIsX.
CgoiicTBa Oy(epHBIX pacTBOPOB.

Peakmust ocaxieHust B XuMuueckoM ananuse. [lonstue o momHote ocaxaeHus. [lpousBenenue
pacTBopuMOCTU. DaKTOPBI, ONPEEIIAIONINE PACTBOPUMOCTh 0CaIKOB. AMOpP(HbBIE U KPUCTAJUTMUECKUE
ocaaku. VICTUHHBIE U KOJUIOUIHBIE PAaCTBOPHI.

[ToHATHE O KOMITJIEKCHBIX COSAMHEHUSIX U UX AHATUTUYECKUX XapaKTEPUCTHKAX.

MeTtponoruueckie OCHOBBI aHAIUTUYECKOW XUMHUH. BpiOop cxembl M MeToJa aHalu3a.
OT60p ¥ MOATOTOBKA MPOO K aHAIIU3Y.

OcHoBHbIE METONIbI pa3zfeNieHusi (OCAKICHHE, SKCTPaKLMs, XpoMarorpadus), MPUHIUIBI
¥ 33/1a9 KaYeCTBEHHOT'O ¥ KOJMYECTBEHHOTO aHAIIN30B.

MeTopl KOJIMYECTBEHHOT'O aHalu3a, UX Kiaccupukanua. XuMUYecKue, (PU3NKO-XUMUYECKUE
U (U3NYECKHe HUX XapaKTepPUCTUKH W OCHOBHBIE TpeabsiBisieMble TpeOoBanus. CoBpeMeHHBIE
HAIpPaBIICHUS Pa3BUTHS KOJINYECTBEHHOTO aHAIN3A.

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 0CajKa, OKPALICHHBIX COCJMHEHUH, BBIICTICHNS ra3a B METO/1aX OOHAPYKEHHUS.

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

U LIEHTpU(yrupoBaHHEM; TPOMBIBAHUE OCAIKOB.

[Tocyna, peakTuBbI ¥ MPUOOPHI B METOJaX OOHApYKeHUs U uAeHTHpukaryu. OCHOBHbIE IPUEMBI
oTOOpa aHaIM3MpyeMOi MpPoOBbl B Pa3HBIX arperaTHbIX COCTOSHUSX M PEareHTOB JUIsl OOHapY)KEHUs
MOHOB BEUIECTB.

Tema 9. OcHOBBI KOJIMYECTBEHHOT0 aHAJIN3A

OO611ue NoHATHS O KOJIMYECTBEHHOM aHaju3e u ero 3anadax. Kinaccudukamus metonos. OTOop
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 TUTPUMETPHUICCKOI'0 aHaJIn3a. ITonsiTHE O KHCIIOTaX W OCHOBAHHAX C II03UITNHN
Appennyca u bpencrena-Jloypu. KucnorHo-ocHoBHOe TuTpoBaHue. M3mepenue o0bEMOB paboumx
U CTaHJAapTHBIX pacTBOpOB. [Ipurotosnenue pabounx U CTaHIaPTHBIX PacTBOPOB. KMCIO0THO-OCHOBHBIE
MHAMKATOpBl. TeXHUKa TUTpOBaHUs. PacueTsl B THTPUMETPUYECKOM aHAIIN3E.

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 U3MEHEHUS.
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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 aHAIM3a, €r0 TEOPETUYECKHE OCHOBBI, OCHOBHBIE OIEpalUH.
TexHuka nposeneHus. MIcToUHUKH OIHOOK.

@axTop mnepecuera. Pacuer KonuuecTBa OCAgUTENss W IPOMBIBHOM >KMIKOCTH. Pacuersl
[P IPaBUMETPUUECKOM aHanu3e. TOYHOCTh aHallu3a U CIIOCOObI ee MoBbIeHus. MicTouHnky ommooxK.
[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 TEOPETHYECKUE OCHOBEI. [IoHATHE 0 MOCTpOCHUHN
KPUBBIX TUTPOBaHUA. BiusHue pa3nuyHbX (PaKTOPOB HA CKAYOK TUTPOBaHMA. BrIOOp MHAMKaTOpa.
Kucli0THO-OCHOBHBIE paBHOBECHsS B HEBOJHBIX U BOJHO-OpraHMYecKUX cpenax. Ilpumepsr
ONPEAEIICHUN.

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

o0JacTu MPUMEHEHHUS.

OcHoBHbIE CBeJIEHUS O pehpakTOMETPUU. 3aKOH OTPaXKEHUsI U mpenoMieHus cera. [Ipudbopsl
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. Dorornekrpudeckas 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.

IIprMephl KOITMYECTBEHHBIX ONPEACICHUN.

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 aHanu3a TOIJIMBA U CMAa304YHBIX BEIIECTB. AHAJIN3 TBEPAOro TOILIMBA HA COAECpKAHHE
BJIArH.

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

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

Ananmu3 Heptn U HedTenpoaykToB. (OCHOBHBIE MPOAYKTHI HedTenepepadboTku. [lokazarenw,
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 XJIOPUI0B B HEPTH U HEPTEPOTYKTaAX.

XVUMHUYECKHE OCHOBBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO U KOMIUIEKCHO-METPUYECKOTO
TUTPOBAHUS.

CniocoObl 0OHApY)KEHHSI KOHEYHOM TOYKW THUTpoBaHus. MHmukaTopbl. Teopuss MHAMKATOPOB.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ MHAUKATOPbl.  MHAMKATOppl B METOAAX  OCAXKIEHUs
(metoael Mopa, ®onbrapna, @asHca). MeTanmoXpoMHbIe HHIUKATOPHI B KOMIIJICKCHOMETPHH.
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ITocTpoeHne KpUBBIX TUTPOBAHHUSA, (DAKTOPHI, BIUSIOIINE HA UX CKa4yOK. Pacuér KOHLEHTpaluii
10 KPUBBIM THTpoBaHUS. BpiOop muamkatopa. OmmOku TuTpoBaHus. [lepBHuHBIE M BTOPUYHBIE
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 XUMHUUYECKUX ITPOU3BOJICTB.

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

CriocoObl MACHTHU(HUKAIIMKA OPraHMYECKUX BEIIECTB C IIENBI0 OKUCIECHHUS K OIpeaeiEHHOMY
KJaccy IO XapaKTepHbIM XHMHUYECKUM peEakuusM U (U3UYECKUM IapamMeTpam. Metobl
KOJINYECTBEHHOT'O OIIpee/IeHHs OpraHUYeCKUX coeinHeHni. [Ipumepsl oOHapyXeHUs U onpeeneHus

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

OcobenHocty 1 001acTh MPUMEHEHUS (PU3UKO-XUMUYECKUX U (PU3UUYECKUX METOIOB aHAJIH3a,
uX Kjaccu(uKkanus, KpaTkas XapakTepuCcTUKa 1 001acTh IPUMEHEHNS .

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

[ToreHOMETpHS, CYIIHOCTE METOAA U 00JacTh €ro MpUMEHEHHs. 3aBUCUMOCTb MOTEHIMaIa
AJIEKTPOJla OT KOHLEHTpAalMW MOHOB. MHAMKATOpHBIA SJEKTpOA M  AJIEKTPOJA  CpaBHEHUS.
HNonomerpus.

NoncenextuBHbIE 31eKTpoAbl. AninapaTtypa. [Ipumepsl IOTEHIMOMETPUUECKUX ONpEeAeIECHUI.

ONEeKTPOrpaBUMETPUS U KYJIOHOMETPHs. DIEKTpoiau3 U 3aKkoHbl Dapazes. YCiIOBUS BEACHHUS
anekTposinza. Cxema yCTaHOBKHM KYJIOHOMETPUUECKOI0 aHalln3a, KYJIOHOMETPUUECKOE TUTPOBAHUE.

Kynonometpsl. I[TpuMepbl KOIMYECTBEHHBIX ONPEACICHUM.

Kongykromerpus, €ro CymHOCTb. OJIEKTPOIPOBOJHOCTh PpPacTBOPOB, €€ 3aBUCUMOCTb
OT  KOHLEHTpanuu. AmnmapaTypa  Aiad  M3MEPEHUs  DJIEKTPOIPOBOAHOCTH  PACTBOPOB.
KoHyKTOMETpHYECKOE TUTPOBAHUE.

OnTrueckue MeTo bl aHanu3a. @oToMeTpruuecKuii METOI.

®oroaddext, poToanement, poToreKTpokosopuMeTp.  BbiOop cBeTo(UIBTpa M KIOBETHI,
IIOCTPOEHHE I'PaAyUPOBOYHBIX KpPUBBIX. [[pMepBI KOJMYECTBEHHBIX ONpPEACIECHUI.

CrnekrpogoromeTpudeckuii  MeToj, ero cymHocTb. Cnekrpodoromerpsl. IlpunHnun
UX JICUCTBUSL.

OnTuyeckne cxeMbl U YCTpPOHCTBO mpuOopoB. IlpuMepbl KOIMYECTBEHHBIX OINpPEIEICHUN
BELIECTB.

Pedpakromerpus. 3akoH oTpaxkeHUss M TpejomiieHus cBera. [Ipubopwl st onpeneneHus
nokasareJsi IpeIOMIICHUs], IPUHIMIT UX AeHCTBUSA. 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
copOum.

XapakTepucTuka  aJCOPOIIMOHHON, HWOHOOOMEHHOMW, OCaJ04YHOW, pachpeneTuTeIbHON
U renp-xpomarorpagun. Knaccuduxanus MeTogoB xpomarorpaguu B 3aBUCUMOCTH OT arperaTHOTroO
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
paszzeneHus. XapakTepuCTHKa KOJIOHOYHOM, OyMaXHON U TOHKOCJIOHHON Xpomatorpaduu.

Knaccudpukanus MetonoB xpomartorpaduu B 3aBHCUMOCTH  OT II€M  IPOBEACHUS
Xpomarorpaduyeckoro npouecca.

Amnmapatypa B razoBoil xpomarorpaguu. Xpomarorpammsl. TexHHKa XpomMaTorpagupoBaHus.
BausiHue pasnauuHbix (akTOpoB Ha MOKaszaHMs npubopa. MeTonsl pacueTa XpOMaTOrpaMM.
[TpumeHeHne ra30Boi XpoMaTorpaduu JIIsi aBTOMATU3AIUH TPOU3BOICTBEHHBIX MTPOIIECCOB.

DKCTpakius, €€ CyIHOCTh M BEJIMYUHBI, €€ XapaKTepU3yIOIIre.
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TexHHUKa 3KCTparMpoBaHMs, €0 POjb B IOBBILICHWHM YyBCTBUTEIBHOCTH W CEIECKTUBHOCTH
ONPEAEIICHUN.

edpenomerpus u TypOuaumerpus.  SIBIEHUS CBETOPACCESIHHOCTH U CBETONOIVIOIIEHUS
IpU NPOXOXKJIECHUU IIydyKa CBETa uepe3 JuclepcHyro cuctemy. [Ipubopsl, npumeHsiemble i
WU3MEpPEHUH, IPUHLUI UX JIEHCTBUSA, ONTHYECKHE CXEMBl U YCTPOUCTBO. [IpuMepsl KOJIM4EeCTBEHHBIX
ONPEAEIICHUN.

[lonatne o cHekTpoOTOMETPUUECKOM, HEPETOMETPUUECKOM U TYypOMIAUMETPUYECKOM
TUTPOBAHUMU.

CnexkTpayibHbId  MeTOA (aTOMHO-DMHCCHOHHBIM METOJ). ATOMHBIE CHEKTPBhI. DHEPTUs
BO30YXJeHUsI U noHM3auuu. CriocoObl BO30YKIEHHS aTOMOB.

CrieKTphl: pEHTT€HOBCKUE, UCITYCKAHUS U MOIVIOIIECHUS.

OCHOBBI KAaYeCTBEHHOIO M KOJMYECTBEHHOIO 3MMCCHOHHOro Mmeroza. (Cxema aHaiusa.
Hcrounnku Bo30yXaeHHs clieKTpoB. CHeKTpaibHbIe MPHOOPHI, X ONTHYECKHE CXeMbl. KBaHTOMETPBHI.
[TprMeprl Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX ONPEACICHUN.

doromeTpus IIaMeHHU. XapaKTEepUCTHKa MeToAa W obnacTh npumeHeHus. [IpuHnunuanbHas
cxeMma I1aMeHHoro ¢oromerpa. [IpuMepbl KOTMYECTBEHHBIX ONPEEeICHHH.

Bonbramnepomerpusi.  SBnenme monspusauuu. llpexensHbii M auddy3uoHHBIA  TOK.
Boneramnepnass kpuBas. IloreHuman mnonyBoiHbsl. [IpuHumnuanbHas cxema mnossiporpaduyeckoi
ycraHoBkH. llomsiporpadpl. DnekrponuTuyeckas s9eika. DIEKTPOIHU3EpPhl. DIEKTPOAbl CPABHEHUS:
CHSATHE MOJSPOrpaMMbl. AMIIEPOMETPUYECKOE TUTPOBAHHUE.

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

Tepmuueckuii meron. TeopeTMdecKHME OCHOBBI METOZA, €ro Ha3HAYEHHE, IpHUMEHsIeMas
anmaparypa, npuHuun e€ pabotel. [loctpoenue Tepmorpamm Tepmorpasurpamm. IlpoBenenue
pacuéroB. Mcnonp30BaHNE TEPMUUECKOTO AHAJIN3A IIPU U3YYEHUH CIIJIABOB.

Macc-ciekTpoMeTpudeckuii Metoa. TeopeTndyeckre OCHOBBI METO/Ia, 00JIaCTh X MPUMEHEHHUS.
Cxema macc- criekTpomeTpa. Macc crieKTporpammsl, crocoObl ux pacimudpoBku. PacueTsl, mpumepsl
ONIPEIEIICHUN.

Paguomerpuueckne wmeronsl aHanu3a. CyIMIHOCTP M Ha3HauY€HUE PaJUOMETPUUYECKUX
metooB. Ilpumensemas anmapaTypa, NpUHLUMI e€ JOeicTBUsA M mpaBuia paboTsl ¢ Hel. Ilpumepsr
ONpeAEIICHUN.

Pacuérel. AHanu3 Boabl. [loka3aTenn KOHTPOJIA KauyeCTBa BOJIbI, METOJIMKA UX ONPEIEICHUMN.

AHanu3 ra3zoB. 3HaUeHME IPOBEACHUS aHAIN3a ra30B B PA3JIMYHBIX OTPACIISAX TPOMBIIIIEHHOCTH.
Mertobl ocyiIeCTBICHHS aHAIN3a ra30B. XapaKTepUCTHKa a0COPOLIMOHHOTO METO0/1a Fa30BOT0 aHATU3A.

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

AHanu3 TornBa. TeroTBopHas CHoCOOHOCTH TOIIIMBA, CITOCOOKI €€ ONpeIeIICHHS.

AHamu3 karanusatopoB. KpaTkume cBeaeHHs O CBOHCTBax KaTanm3aropoB. (OCHOBHBIE
TpeOoBaHUs, TMpeAbsBIsgeMble K HHUM. MeToAuKa OIpeaeseHus] HAChIMHOW IUIOTHOCTH U
IPaHyJIOMETPUYECKOro cocTaBa. OnpeneneHue MEXaHN4eCKON IPOYHOCTH U UHJEKCA aKTUBHOCTH.

AHanu3 TOpOAYyKTOB HEOPraHMYECKOro cuHTe3a. [locTaguiiHBIA KOHTPOJb NPOM3BOJICTBA,
ero TOYKW. MeToabl ONpeieneHuss KHUCIOT, CcoJied W yAOoOpeHMid, NPOBOAMMBIX Ha 0a30BOM
MPEIPUATHH.

AHanu3 OpraHMYECKUX BEIECTB. METO/bI ONPENEIEHUS SI10B U B3PhIBUATHIX BEILIECTB.

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;
MPOU3BOJICTBO W BOCIPOHM3BOJCTBO JKU3HEHHBIX OJyiar; OOMEH TOBapoOB; JEHEXKHOE OOpalIeHHUE;
3¢ PeKTUBHOE UCTIOIB30BAHUE PECYPCOB; SKOHOMUUYECKHI POCT.
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CebecTonMOCTh IPOYKITMN — BaXXHBIN SKOHOMUYECKHM MMOKa3aTeIb PabOThI MPEANPHUATHI
(oO0benuHeHuit). Posib TpyIOBBIX KOJUIEKTHBOB B BBISIBICHHH U SKOHOMHOM HCIIOIH30BaHUH PE3EPBOB,
COKpAIIIEHUH HEITPON3BOIUTEILHBIX PACXO/IOB.

Knaccudukanus 3arpat Ha IpOU3BOJCTBO 110 SKOHOMHUYECKUM 3JIEMEHTAM M KaJIbKYJISIIMOHHBIM
cTaThsiM pacxoaoB. CTpykTypa ce0eCTOMMOCTH MPOMBIIIICHHON MPOAYKIIUU MO CTaThIM PacXOJI0B.
3aBUCUMOCTh CTPYKTYPBI CEOECTOMMOCTH OT OCOOCHHOCTEH 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. @opMel U CHCTEMBI 3apa0OTHOM TUIATHI.

[lonatue OwusHec-miaHa, cdepa ero NMPUMEHEHUS U YCIOBUS pa3paboTKu. busHec — mian
NPENPUSTHSI, OCHOBHBIE 3a/1a4H, KOTOPbIC MPEIIPHUSATHE PEIIacT C IOMOIIbIO OU3HEC — TUIaHa.

IIpakTH4eckoe o0yuenue

Tema 1. HNucTpykTax no oxpaHe TpyAa " NMPOMBILLIEHHOM
0€e30MacHOCTH

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

be3onacHocTh pu paboTe B XUMUUECKON M (PU3UKO-XUMHUECKOH 1a00paTopHsix.

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

[Toxapnas ©e3zomacHocTb. [lokapHas curnanmzanus. [IpaBuina moab30BaHMSI OTHEONACHBIMU
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 aHajIu3a, MOJBOJIKAMH Ia3a, dJEKTPUYECTBA, BOJIbI, CKATOr0 BO3/1yXa U BaKkyyma. YXoj
3a pabOYUM CTOJIOM, TTOATOTOBKA €T0 JIJIsi TPOBEICHUS aHATTN30B. MBIThE U CYIITKa XUMUYECKOM IMOCY/IbI
00111eT0 Ha3HAYEHHMSI, U3TOTOBJICHNE STUKETOK M HAAIUCEH JIJIs HEe.

OTO6Op peakTHBOB M TPUTOTOBJIICHHE PACTBOPOB JJISi MBIThSI MOCYIbI OOIIEro Ha3zHAYeHUS
XUMHYECKMM M CMEIIaHHBIM crocobamu. BwiGop pactBoputens, crnocod ero ounmcTku. [IpoBepka
MOCY/IbI HA YHUCTOTY.

OcBoeHne TpUEeMOB pabOTHI ¢ HAarpeBaTeNbHBIME MTprOopaMu. CylTka XMMHYECKOU MOCYIbI TPU
HarpeBaHuu. Pe3ka CTEKISHHBIX TPYOOK W MallO4eK, IUIaBieHHe wux KoHmoB. CrubaHue
U OTTSATHBaHHUE TPYOOK.

[TonGop, cBepienue u 00paboTka IPOOOK.

OcBoeHue MpUeMOB HarpeBaHus, CyIIKA U MPOKaJIUBAHUS.

[TpoBepka ucnpaBHoCTH TepMoMeTpa. OnpeesieHne TeMnepaTypbl KHTIEHUS BEIIECTB.

VYcraHoBKa TEXHUYECKHMX BECOB, OINpPEAENICHUE HYJIEBOM TOYKH, B3BELIMBAHHME TBEPIBIX TET,
3aMuCh Pe3yabTATOB. YXOJ 32 BecaMu. B3sTre HAaBECOK CHIMYYUX M JKUJIKMX BEIIECTB.

N3menpyeHne HEOOMBIIOrO KoiuuecTBa cojeil. OcBoeHHe MPUEMOB CMENIMBAHUS TBEPJbIX
BEIIECTB U KUIKOCTEM.

OcBoeHune MpUEMOB CMEIIUBAHUS TBEP/IbIX BEILIECTB U KUIKOCTEH.

[IpuroroBnenne ompeaeneHHOTO KoJW4YecTBa (Macchl) pacTBOpa BEIIECTBA 3aJaHHOM
MPOILEHTHOW KOHIIEHTPAllMK U3 BemlecTBa (0e3BOMHOTO M KPHCTAJUIOTHIpATa), U3 pacTBopa Ooiee
BBICOKOW KOHILIEHTPALIUH.

OmpezeneHre apeoMETpOM IUIOTHOCTH BOJHBIX PAacTBOPOB KHUCJOT, COJEH W IIEIOYeH;
HaxOXXJICHWE WX KOHIICHTPAIMHM MO IJIOTHOCTH. [IpuroToBieHue omnpeaeneHHoro odbeMa pacTBopa
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3aJIaHHOW KOHIICHTpAIlMU U3 BemlecTBa (0€3BOTHOTO M KPUCTAIUIOTHAPATA), U3 pacTBOpa MPOIEHTHOM
Y MOJISIDHOM KOHLIEHTpaLUU.

Ouncrtka BemecTB. BpiOop QuubTpyromero Marepuana, ui3rotosieHue ¢unbrpa. COopka
YCTAHOBKHM U1l (QuiabTpoBaHusA. OUYMCTKA XWMHYECKUX BEIIECTB OT MEXaHMYECKHX HPUMECEH.
OcBoeHHe NPUEMOB MPOMBIBAHMS OCAIAKOB MpH (GUILTPOBAHUM M IeHTpuyrupoanua. OyucTKa
KHUJIKUX BEIECTB JUCTUIUISAIMEH. DKCTPaKIUs BEIIECTB.

[Tonyuenue ra3oB. Pazbopka, mbIThe U cOopka anmapata Kwumma, wucneiTaHue ero Ha
repMETUYHOCTH U 3apsaka. [lomyuenue Bogopoaa, UCIBITaHKE €0 Ha YMCTOTY. OUnCTKa BOAOPOAA U
MOMOIIN MPOMBIBOYHBIX CKJISIHOK. [lomydeHue, ouncTka, cymka u cobupanue kuciaopona. Pazbopka,
MBITbE U COOpKa ra30MeTpa, 3all0JIHEHUE €ro ra3oM.

OTt60p u moaroroBka npo0O st aHanuza. OTOOp MepBUYHON CpeHel MPoOkl, ee U3MENIbYCHHUE,
nepeMenInBaHue u kpaproBanue. OT60p M MOArOTOBKA Ja0OPATOPHBIX MPOO, a TaKkKe MIPod METAILIOB.
Ot6op mpoO pacTBOPOB M3 DIEKTPOXMMHUYECKHUX BaHH. llepeBelneHHe BemecTBa B PacTBOP
pacTBOpeHHeM B KucioTax u cruiaBieHueMm. Onpenenenue pH cpeasl. [Ipurorosienue peakTUBOB ¢
UCTIOJI30BaHUEM CITPABOYHUKA 110 aHATTUTHYECKON XUMUH.

OBynazeHue OCHOBHBIMU NIpHEMaMU TPaBUMETPUUYECKOTo (BecoBoro) aHanuza. [loaroroBka
pabodero Mecta, MOCy/IbI U JabopaTopHOro o0opyaoBaHus K padore. JloBenenue 6rokca, paphopoBoro
TUTNIA C (PUIABTPYIOUIMM THOM JO TOCTOSHHOM Macchl. [Ipuembl oTOOpa HaBecku Al aHalu3a.
Omnpenenenne coaep kaHus BIard B aHAJTM3UPYEMbIX Marepuanax. Benenue 3amuceid M pacyeToB Mpu
IrPaBUMETPUYECKOM aHAIU3e.

OByasieHue OCHOBHBIMH TPUEMaMHU THTPUMETPHUYECKOro (00beMHOTo) aHanmusa. [loaroroka
pabouero mecra u oOopymoBaHusi k pabore. OcBoeHHE MPHEMOB OTOOpa KHUAKOCTEH MUIETKOM,
3aIroJIHEHUSI MEPHOUW KOJIOBI, OIOPETKH, OTOOpa BCIIOMOTATEIbHBIX PEAKTHBOB MEPHBIM LIMJIHHIPOM.
Otcuer o0bemMa KUAKOCTH MO OIOpPETKE, TOYHOCTh OTcueTa .IIpoBepka 0OBEMHBIX MEPHBIX KOJIO,
IUIETOK, OIOPETOK, Karum pacTBopa w3 Oroperku. [IpuroromneHue 3amaHHOro oObeMa pacTBOpa
HEOOXOIMMOW  KOHLEHTpAllMM M3 YUCTOTO BEIIeCTBA, OE3BOJHOIO M KpHCTaIOTHApaTa.
[TpuroToBneHne CTaHIAPTHBIX PacTBOPOB M3 (hukcaHanoB. [IpuroroBneHre pacTBOPOB WHIAMKATOPOB;
pabouyux pacTBOPOB KUCIIOTHI U IIEJIOUH, UX CTAaHAAPTU3ALIUS.

Tema 3. O0yueHne Ka4eCTBEHHOMY AHAJIH3Y HEOPraHMYECKHUX COCANHEHUI

AHanu3 KaTHOHOB MEPBON aHAIUTUYECKON TPYIIIIHL.

JleiictBue rpynnoBoro peaktuBa Ha HOHBI cepeOpa (1) m cBunma (ll). Pasnuume cBolicTB
XJIOpUAOB cepedpa ¥  CBUHIA. BbIMONHEHHE CHUCTEMAaTHYECKOTO aHaiu3a. BblmonHeHue
CUCTEMATUYECKOT0 aHaJIM3a CMECH KaTHOHOB IIEPBOM TPYIIIIHI.

AHann3 KaTHOHOB BTOPOIl aHATTUTHUECKOM TPYIITIHL.

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

JpoOusie peakuuu. [IpoBeeHne cUCTEMAaTHYECKOTO aHAIN3a CMECH KAaTHOHOB BTOPOM IPYIIIBI.

AHan3 KaTHOHOB TPEThEH aHATUTUYECKON TPYIIIIHI.

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

AHaIn3 KaTHOHOB YETBEPTON aHATMUTUYECKOUN TPYIIIIHL.

JeiictBue rpynmnoBoro peaktrBa Ha noHbl maruus (1), mapranna (1), xenesa (11,111) u Bucmyra
(II1). dpoGusle peakinu. BINOIHEHHWE CHCTEMATHYECKOTO aHaIM3a KAaTHOHOB YETBEPTOW TPYIIIIBI
C TpeJBapUTEIbHBIM UCIIBITAHWEM Ha npucytcTBue xenesa (11,11).

AHann3 KaTHOHOB MATOW aHATUTUYECKOUN TPYMIIBL.

JeiictBue rpymnmnoBoro peaktua Ha HoHbI kKobGabTa (I), Hukens (1), kagmus (1) u memu (I1).
BrimonHeHne aHann3a cMecH KaTHOHOB MSTON TPYIIBI IPOOHBIMU PEAKIUSMHU.

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 xJIopua-, OpoMu-, Cyabdu-, 1 HOHOB.

Peakiium aHHOHOB BTOPOW aHAIMTUYECKOW TPYIIIBI.

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

Peakiiuyu aHMOHOB TPEThEW AHAIUTUYECKON IPYIIIIBL.

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

AHaiu3 cMecu aHHOHOB NEPBOil — TpeTheid rpymi. [IpoObl Ha AaHMOHBI JIETYYUX KUCIOT.

AHanu3 Heu3BecTHoro BemniectBa. llpenBaputenbHble HcnbITaHus. BbiOop pacTBOpuUTENs.
O06ocHOBaHUE X0/1a aHAIN3A.

Benenue naboparopHoro xypHasia Ipy BBIIOJTHEHUH aHATUTHYECKUX padoT

Tema 4. O0yuyeHue rpaBUMETPUYECKOMY AHAIU3Y

VYcraHOBKa aHAIIMTHYECKUX BecOB. IIpoBepka HyseBOM TOUKH, €€ KOppeKTHUpoBaHue. TexHuKa
B3BCIIMBAHMA HA AaHAIMTUYECKUX Becax. Benenume 3ammcedl 1OpH  B3BECIIMBAHUU.  YXOJ
3a AHAIUTHYECKMMU BECAMHU U PA3HOBECAMH.

OT100op ¥ pacTBOpeHHE HaBECKM TEXHOJIOTHYECKOro xJjopuaa Oapus. IlpurortoBnenue
pa30aBIEHHOIO pPAacTBOpa CEPHOM KHUCIOTHI U3 KOHLEHTpUpPOBaHHOro. OBnajneHue npuémMamu
HOJIy4EeHHUs YUCTBIX KPYMHOKpPHUCTAIINUECKUX ocaakoB. Ocaxaenue 6apus B Buze cyiabdata. [IpoBepka
IIOJIHOTHI OcaxaeHus1. PUIBTPOBAHNE OCA/IKa U IIPOMBIBAHUE €r0 JEKAHTALUEH.

ITpoGa Ha MOJHOTY OTMBIBaHUS OCajKa OT M30bITKa ocaauTessd. BeicymuBaHue (uibTpa ¢ 0CajkoM
B CymiibHOM Ikady. O301eHne GriIbTpa B INIAMEHH TOPEIIKH, TPOKAIIMBAHUE OCA/IKa JI0 TIOCTOSTHHON
Mmacchl B MyQenbHoi neun. [IpoBenenue pacuéros.

Tema S. O0y4yeHne THTPUMETPHYECCKOMY AHAJIU3Y

OmnpezeneHye BELIECTB METOJIOM KHUCIOTHO-OCHOBHOTO TUTpoBaHUs. IIpurotosienne padbounx
pacTBOpoB 1IENOUYN 0e3 KapOOHATOB, COISIHOM KHUCIIOTHI, a TAKXKE CTaHJApPTHOIO pacTBOpa KapOoHaTa
HaTpus, IIaBeJleBOM M sHTapHOW KucaoT. OrmpenesneHue KOHLEHTpaluu padouyux pacTBOPOB
TUTPOBAHUEM CTaHJIAPTHBIMH pacTBOpaMu. BeIOOp MHAMKATOPOB.

OmnpeneneHne KOJINYECTBA CEPHOM KHUCIOTHI B KOHTPOJIBHOM pacTBope. Pacuér pesynbraroB
aHamu3a.

OmnpeneneHue coAepXaHHUg LIeTOYe M PacTBOPUMBIX KapOOHAaTOB MPU COBMECTHOM
npucyrcTBum. Onpenenenre kapOOHATOB U THAPOKapOOHATOB IIPU COBMECTHOM IPUCYTCTBUH. Pacuér
pE3yJIbTaTOB AHAIU3A.

Ornpenenenne ycTpaHUMOM (BpEMEHHOM ) M TIOCTOSIHHOM KECTKOCTH BOJIBI.

AHanu3 BEIECTB, ONPEAEIAEMbIX METOJOM IIEPMaHTaHATOMETPHH.

[TpuroTtoBneHue paboyero pacTBopa NepMaHraHaTa Kajlus U OINpeAeJeHHe ero KOHUEHTPaluu
METOJIOM OT/EJIbHBIX HABECOK I10 I11aBEJIEBOM KUCIIOTE.

Omnpenenenue conepkanus OKcanata aMMOHHUS B pacTBope. PacueT pe3ynbTaToB aHayn3a.
Omnpenenenue cynbdara sxene3a (II) B sxenesHom kymopoce. OmpeneneHue coaep)kaHus Xpoma
B OMXpomare Kajusl.

AHanu3 BeIIeCTB, ONpeiesieMbIX MeTo/IoM HogomeTpuu. [IpuroroBnenue pabouyero pactsopa
Thocynbdata Harpus. OmpeneneHue ero  KOHIEHTpAMd 1O THUPOBAHHOMY  pacTBOPY
nepMaHraHara Kajaus u ouxpomara kanus. [IpuroroBnenue pacTBopa Kpaxmaiia.

Onpenenenre NPOLEHTHOTO COJEp)KaHUs  cyilb(aTa HATpUs B TEXHUYECKOM Cyibduuae
HaTpus. Pacuer pesynbTaToB aHanusa. [IpuroroBiieHue pabodero pacTBopa ioma M YCTaHOBJIEHUE
€ro TUTpa MO0 THOCYNIb(AaTy HATPUS.

AHanu3 BEIIECTB, ONPEAEIAEMBIX METOAOM OCAIUTEIILHOIO TUTPOBAHMS U KOMIUIEKCHOMETPHH.
[TpuroroBneHre pacTBOPOB: CTAaHAAPTHOIO XJIOpHJIA HaTpus, pabouero HUTpaTta cepelpa,
MHAMKATOpA.

Omnpenenenue TuUTpa pabodero pactBopa cepeOpa. BwlumcineHue copepikaHus Xjiopuia
HaTpHUs B KOHTPOJIBHOM PAacTBOPE.
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Pacuér pesynpraroB aHamuza. [IpuroroBiieHWe poAaHWAA KalWs WM aMMOHHUSI W YCTaHOBJICHHE
€ro TUTpa.

KommnexcHometpusi. [IpuroroBnenne wunamkaropa. OmnpexpereHue colepxaHus cepedpa
B BBIJIAHHOM PacTBOpE.

[Tpurorosnenne uHAMKaropa U OydepHOro pacreopa. [IpuroromieHue padodero pacrBopa
koMmruiekcoHa Ill u mpoBepka ero KOHIEHTpAIUU O PacTBOPY Cylb(ara Marausi, MPUTOTOBICHHOMY
u3 pukcaHana.

Tema 6. IIpakTUKYM 110 OPraHUYEeCKOH XUMUM

OuncTKa OpraHN4ecKUX BEUIECTB NIEPEKPUCTAIIN3ALUEN U BOSTOHKOM.

Ounctka 0€H30MHOM U IIaBeaeBON KUCIOT. OnpeneneHrue TeMIepaTyphl TUTABICHHUS U KUTICHUS
OpraHMYECKUX BEILECTB.

Cyl1ika opraHM4ecKyx BEUIeCTB pa3IMuyHbIMU MeTogamu. BeiOop ocymurens. [Ipurorosnenue
OXJIQXKAAKOIIUX CMECEH.

COopka npubopoB Ui IPOBEICHUS padOT, CBA3aHHBIX C OXJIAKICHUEM BEIIECTB.

[IpenenbHble yriaeBoaopoasl. Ilomyuenue merana, usydenue ero cBoicts. CUHTE3 OpOMHCTOTO
WIK MOAUCTOr0 HTuia. Pacu€r HeoOX0IMMOro KoJIu4ecTBa BEUIECTB ISl PEaKlUi U TEOPETUIECKOrO
BbIXOJa NpoAyKTa peakuuu. [IpoBeneHue cuHres3a. Beinenenue, o4ncTka U BBICYILIMBAHUE T'OTOBOIO
npoaykTa. Pacuér BhIXO/a MPOIYKTa B MPOLIEHTaX OT TEOPETUYECKOTO.

Henpenenbubie yrinesogopoasl. [lonydenne 3TuineHa u auetwieHa. M3ydyeHne 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.

Apomarnyeckue yrieBogopoabl. IlpoBemeHue peakmmid XapakTepHBIX st OeH307a,
ero OpoMHpoBaHUeE.

Anbaeruapl U keToHbl. CpaBHEHNE XUMUYECKUX CBOMCTB aJIbJIETHJIOB U KETOHOB.

Crnuprtel.  IlpoBeneHue peakuui, XapakTEpHU3YIOIIUX XUMHUYECKHE CBOMCTBA 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. OrmpenereHre pacTBOPUMOCTH B BOJIE PA3IMUHBIX KapOOHOBBIX
kucnot. [IpoBeneHune peakiuii, XxapakTepu3yOLIUX KUCIOTHbIE CBOMCTBAa KapOOHOBBIX KUCIIOT,

WX paznoxeHue npu HarpeBaHUU.

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

VYrneBoabl. Peakuusa kpaxmana ¢ HoaoMm. IIpoBeneHme KuciaoTHOrO M (EpMEHTATUBHOTO
TUAPOJIN3a Kpaxmala.

KadecTBEeHHBIN 3JIEMEHTHBIN aHAJIN3 OPTAHUYECKUX COETUHEHHUIA.

Omnpenenenue yriaepoga mnpoboil Ha oOyrauBaHHWe, YIiepoJa U BOAOPOJA COXKEHUEM
BEIIECTBA C OKCUJOM MEJM, a30Ta U CEPbI C IJIABJICHUEM C METAIUIMYECKUM HaTpPHEM, XJIOpa.

VYraeBogopoasl. OOHapyxeHHE [BOMHOW M TpPOWHOM CBsi3M B yrieBojopoaax. Peakiuu
apOMaTHYECKHX YTJIEBOJOPO/IOB.

Cruptel. OGHapyXeHHUE U OTIPE/IeTICHNE CIIUPTOB PEaKIUSIMHU OKUCICHHS.

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

KavecTBeHHBIE peakIIii HAa MHOTO aTOMHBIE CIUPTHI U (PEHOJIBI.

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

KapOoHoBbIe KHCIOTHI U aHTUAPUIBL. OnpeneneHne YKCyCHOW KHCIOThl METOJOM KHCIIOTHO-
OCHOBHOTO THUTpPOBaHUs, (TAJEBOro aHruapuaa — peakuued stepuduxanuu. Pacu€r pesynbTaToB
aHaJIn3a.

26



Amwunbl. KauecTBeHHble peakiun Ha amuHbl. Onpenenenue 2 — HadTONa METOAOM
azocoderanus. Pacu€r pe3ynbTaToB aHaIu3a.

OxkcukucnoTsl. KauecTBeHHBIC peaklink Ha OKCHKUCIOTH. OOHapyKeHUE MOJIOYHON KHUCIOTHI
B ChIBOpOTKE. Ompe/iesieHle aclupuHa.

VYrieBoasl. KauecTBeHHBIE PEaKIIMU HA YTJICBOJbI.

Tema 7. O0yyeHne TeXHUYECKOMY aHAJIU3Y

Omnpenenenue cogepxanus BoAsl o Juny-Crapky. CiocoObl IpaBUIIBHOTO OTCUeTa 00beMa
BOJbI B npuéMHUKax. OnpeneneHue copep:kaHus BOAbI B BECOBbIX NpoleHTax. OcBoeHHe NpUEMOB
paboTel ¢ THIOpocTaTHYecKMMU Becamu  Mopa-Becrdans, mnoaroroBka wux Kk  pabore:
IPOBEpKAa HYJIEBOM TOYKM MO JUCTWIIMPOBAHHOM BOJE; BBICYLIMBAHME IIOIUIaBKA W LWJIMHApA
aHAJIM3UPYEMON KUIKOCThIO ¢ Temmeparypoi 20° morpyXKeHue B Hee MOIIaBKa ypaBHOBEIIMBAHUE
KOPOMBICJIA C [TIOMOIIIBIO Pa3HOBECOB; OTCYET IIOTHOCTH.

OmnpeneneHne TeMIEpaTyphl: KarulemaIeHUs], TUIAaBJICHUS TOPIOYMX MaTEepPHaiOB, BCIIBIIIKH
B IIPUOOPAX OTKPHITOI'O M 3aKPHITOTO TUIIA.

OmnpeneneHre KUHEMAaTHYECKOW  BSA3KOCTH  HEPTENPOAYKTOB  PA3IMUYHBIX  KHJIKOCTEH.
[ToaroroBka BUCKo3uMeTpa K paboTe, KAIMOPOBKA U ONPEAETICHNUE €ro MOCTOSIHHOM.

[IpakTueckoe 03HaKOMJIEHHE C YCTPOWCTBOM BHMCKO3MMETpa DHIVIEpa M IpUeMaMu padoThl
C HUMHU NIpU ONpPEAETICHUN YCIOBHON BA3KOCTH HE(PTEPOIYKTOB.

Onpenenenne HpakIMOHHOTO COCTaBa HEPTEIPOAYKTOB METOIOM ITEPETOHKHU B KoJ0e.

Benenue 3anuceii B 1a00paTOpHOM JKypHaJe.

[TpuBenenne pabodyero Mmecta B MOPSIIOK.

Ananu3 cMa3ouHbIX Macen. OnpezeneHne KUHEMaTUYeCKOl BA3KOCTH, TEMIIEPaTyphl BCIIBIILIKH
¥ BOCIUTAMEHEHHUSI MaceJl, IUNIOTHOCTH U COJICPKaHUS 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 U XJIOPUA0B B HEPTH U HEPTENIPOTYKTaX.

Amnanms Bosbl. [TokazaTen KOHTPOJIS Ka4eCcTBa BOJIbI, METOIMKA MX OTIPEIEIICHUIA.

Amnanu3 ra3oB. 3HaueHHe POBEJICHNS aHAJIN3a Fa30B B PA3JIMUHBIX OTPACISX IPOMBIIIUIEHHOCTH.
MeToap!l OCYIIECTBIICHHUS aHAIIN3a ra30B. XapaKTepUCTHKa aOCOPOIIMOHHOTO METOIa Ta30BOT0 aHAJH3a.

["a3oananu3aTopbl, MX CXE€Mbl M MPUHLUMI PabOThHL. Xpomarorpaguueckuil MeTosx aHalnza
ra3oBbIX CMECEH.

Amnanu3 Torma. TernaoTBopHast CiocOOHOCTh TOILUIHMBA, CIIOCOOBI €€ OTpeIeeHusl.

Anamm3 Kkaranmm3atopoB. KpaTkue CcBeAeHHsS O CBOWMCTBaX KaTajau3aTOpPOB, OCHOBHEIC
TpeOOBaHUs, TMpeabsBIsAeMble K HUM. MeToauKa OIpeaesieHUs] HAChIMHOM IJIOTHOCTH U
TpaHyJIOMETPUIECKOTO cocTaBa. OnpeneneHne MeXaHMIeCKOr IPOYHOCTH M WH/IEKCA aKTHBHOCTH.

Tema 8. O0yuenne pusnyeckuM U GU3NKO — XUMUYECKHM MeTOAAM

OcoOeHHOCTH U 001aCTh TPUMEHEHHUS (PU3UKO — XUMUYECKUX U (PU3NYECKUX METOJIOB aHAIN3a,
ux Kiaccudukanus. Kparkas xapakTepucTika U 00J1acTh IPUMEHEHUS.

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

[ToTeHIHOMETPHI, CYLTHOCTh METOJa U 00JacTh €ro MpUMEHEHHs. 3aBUCUMOCTh MOTEHIMaIa
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 TTOHSITHSI.

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

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

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

Arnmnaparypa B razoBoil xpomarorpapuu. XpomarorpaMMbl. TexHHKa XpoMaTtorpadupoBaHHUs.
Brnusiaue paznudabix GakTOpoB Ha MOKa3zaHus mpubopa. MeToabl pacuéra XpoMaTorpaMm.

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

Tema 9. CamocTosiTe1bHOE BBINOJTHEHHE paodot B KavecTBe

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

NPOrpaMMbl IepenoAroToBKU no npodgeccun
«JIaGopaHT XMMHYECKOIro aHaJIu3a» 5 pa3psaaa

BUJIET Ne 1

1. KauectBennsiii ananus. CymHocTs MeToaa. Hanbonee xapakrepHble KaYeCTBEHHBIE PEaKIUH.
2. Ionsrtue o pactBopax. CriocoObl BeIpa)KeHUsI KOHIIEHTPALIUU PaCTBOPOB.

3. Onpenenenune MIOTHOCTH HEPTENPOAYKTOB TUKHOMETPUIECKHM METOAOM.

4. IIpaBmita 6€30MMacHOCTH TIPH pabOTe C OSH3UHOM.

5. Oxa3zanue 10BpaueOHOM MOMOIIN IPU MOPAKEHUN HIIEKTPUYECKIM 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 MpaBuia paboThI C TOXKAPO U B3PHIBOOIIACHBIMH BEILIECTBAMHU.
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 mMpoo.

3. Ompenenenne coaepkanus Boasl MetogoM J{una-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 TUTPOBAHUSA: IPUTOTOBIICHHE PA0OOYMX PACTBOPOB, IPUMEHSIEMbIC
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

HedTsiHnbie sMynbCcuu: 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.

Oripezenienne meI0uYHOCTH BOIBI.

OO61ure npaBuiia TEXHUKA O0€30MacHOCTH B IAOOPATOPHH.
[ToponIkoBbie OTHETYIIUTENN U UX TPUMEHEHHE.

BUJIET Ne 9

agrONE

Konnykromerpus.

Hucconunanus Boapl. [Torsitue o «pH».

Omnpenenenue conepxkanus Ca B Bofe.

[TpaBuia mpoOTHBOIOKAPHOM 6€30MaCHOCTH MPH paboTe B 1aOOPaTOPHH.
Oxkazanue 10BpayeOHON MOMOIIU 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 COJIEPKAHUS 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 6e30macHOi pabOTHI € ANIEKTPOHArPEBATEIbHBIMU TPHOOPAMHU.
Oxkazanue 10BpaueOHOM MOMOLIH MTPU OTPABIICHUSIX CEPOBOIOPOIOM.

BUJIET Ne 12

NS

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

Onpenenenne TemMieparypsl miaBiaeHus no Kykosy.

Buas! uHCTpYKTaXXel 10 TeXHUKE 0€30MacHOCTH.
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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 TemMnepaTypbl BCIBIIKY.

TpeboBaHMs K TOMEIICHUSIM XUMUYECKHUX JTAOOPAaTOPHIA.

Oxkazanue 10BpaueOHOM MOMOIIY ITPU OTPABIEHUH CEPOBOIOPOJIOM.

BUJIET Ne 14

agrwdE

OU3UKO-XMMUYECKHE METO/IbI aHAIH3A.

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

CpencTBa MHIUBUIYATBHON 3aMUTHL. 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.

Oxazanue 1oBpaueOHOM MOMOLIH MTPH MPU3HAKAX KIMHUYECKOH CMEepTH.

BUJIET Ne 16

arONE

OObeMHbII aHaIu3.

doromeTpus IIAMEHH.

Omnpenenenne [1JIK BpennpIx BemecTB B paboueii 30He.

@3 Ne 116 «O6 onacHbIX MPOU3BOJCTBEHHBIX OOBEKTAX).

Oxkazanue 1oBpauyeOHOM MOMOIIY MTPU OTPABIECHUH YIJIEKUCIIBIM 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 IIETIOYH.
doromerpus.

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.

Onpenenenue cofepkanus o0IeH cepbl.

[TpaBuia 351eKTpoOE30MacHOCTH B Ja00paTOPHUU.

Oxkazanue 10BpaueOHOM MOMOLIY ITPU OTPABICHUH METAHOJIOM.

BUJIET Ne 20

agrwpdE

Becopoit Ananus.

[ToreHmomeTpus.

OnpeneneHre coiepKaHnus XJIOPUCTBIX COJICH.
PaccnenoBanue HecHacTHBIX CIy4aeB Ha MIPEANPUITHH.

Oxkazanue 1oBpayeOHOM MOMOIIY MTPU OTPABICHUU MMApaAMU PTYTH.
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