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INOACHUTEJIBHASA 3ATINCKA

Hacrosmas nporpamma paspaborana B UIIOY «1I1O «<HED®TEI'A3» u npenna3zHadeHa s

MOBBIIIEHUS KBANU(UKAIUN padounx 1o npopeccun «JIabopaHT XMMHYECKOTO aHaTH3a» 6 paspsia.

[Iporpamma mnpodeccuoHaNbHOrO OOY4YEeHMs:  IOBBIIICHUE KBaTU(DUKALIMH 1o

npodeccun «JlabopaHT XMMHUECKOTO aHanmu3a» 6 paspsua pa3padoTaHa Ha OCHOBE CIIEIYIOIIMX
HOPMAaTUBHBIX JOKYMEHTOB:

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

e [Ipuka3z Muntpyna Poccuu ot 27.04.2023 N 344H "OO0 yTBEepkICHUU NPOPECCHOHAILHOTO CTaHAapTa
"CHCHI/IaJ'II/ICT o XUMHYCCKOMY aHalu3y BOJAbI B CHCTCMaX BOI[OCHa6)KeHI/I$I, BOOJOOTBCACHMUA,
termocHaOx)eHus" (3apeructpupoBano B Munrocte Poccrm 25.05.2023 N 73444)

e [Ipuxa3 MunucrepctBa obpazoBanus u Hayku P® ot 14 urons 2023 r. Ne 534 «O0 yTBepx)aeHun
[lepeuns mnpodeccuit paboumx, MOIDKHOCTEH CIYy)KAIIUX, MO KOTOPHIM OCYIIECTBISETCS
npodeccuoHanbHoe 00yUeHHe

o  @enepanbhblii 3akoH oT 22.07.2008 N 123-D3 (pea. ot 25.12.2023) "TexHu4yeckuii periiaMeHT o
TpeOOBaHUAX MOXKapHOU Oe3omacHocTy"

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

e IlIpuka3 Muntpyaa Poccuu ot 29.10.2021 N 766H "O6 yrBepxknenuu I[IpaBun obecrneueHus
pabOTHUKOB CpeACTBAMH HWHIMBUAYAIBHONW 3alIMTHl M CMBIBAIOIIMMH  CcpencTBamu’
(3apeructpupoBano B Muntocte Poccuu 29.12.2021 N 66670)

e Ilpuka3 Munsgpasa Poccun ot 28.01.2021 N 291 (pen. ot 02.10.2024) "OO yTBepkJIeHUU
[Topsinka mnpoBeneHUs: 00sA3aTENbHBIX IPEIBAPUTENBHBIX W TMEPHOAMYECKHX MEIUIIMHCKUX
OCMOTpPOB pa0OTHHKOB, MPEAYCMOTPEHHBIX YacThIO uyeTBepToi craTh 213 TpynoBoro xojaekca
Poccuiickoii deaepannu, nepeyHs MEIUIMHCKUX MPOTUBONOKA3aHUI K OCYIIECTBICHUIO paboT
C BpeOHBIMU U (WMJIHM) OMACHBIMHM IPOMU3BOJICTBEHHBIMM (hakTOpamM, a Takke paboTaM, mpu
BBIITOJIHEHUH KOTOPBIX MPOBOJATCS 00s3aTelbHbIE IpEIBAapUTENbHbIE U TEePHOAMYECKHE
MeauIMHCKHe ocMoTphl" (3apeructpupoBano B Muntocte Poccun 29.01.2021 N 62277)

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

e [lpuka3 Pocrexnamgzopa ot 15.12.2020 N 534 (pen. or 31.01.2023) "OO6 yTBepxkIeHUU
denepalbHBIX HOPM H TpaBWJI B 00JIaCTM MpOMBINIIeHHON Oe3zomacHoctu "[IpaBuia
6e30MmacHOCTH B HE(PTAHOW M ra3oBOM MpOMBIIUIEHHOCTH" (3aperucTpupoBaHo B MuHiocTe
Poccun 29.12.2020 N 61888)

VYuebHas mnporpamMma SBISETCS JIOKYMEHTOM, ONPEACISAIONIMM  COZep)KaHue OOydeHHus 1o
COOTBETCTBYIOLIUM IpeaMeTaM, M pa3paboTaHa ¢ y4yeToM 3ajad MpoecCHOHATBLHOIO O0Yy4eHus,
COBEPILIEHCTBOBAHMS ITOATOTOBKH U MOBBIIIEHHS KBaTU(UKAIMK paOb0YuX Ha MPOU3BOCTBE.

KonnuecTBo 4acoB, OTBOJMMBIX HAa M3yY€HHUE OTIEIBHBIX TEM MPOrPaMMbI, MOCIEI0BATEIbLHOCTh UX
U3y4YEHMs B CIIydae HEOOXOIUMOCTH Pa3peIIaeTcsl U3MEHSTh.

B cBsi3u ¢ coBeplIeHCTBOBAHWEM MPOU3BOJACTBA MPOTPaMMbl TEOPETUYECKOTO U MPOU3BOJICTBEHHOTO
o0ydeHus, HEOOXOAUMO CHCTEMAaTHYECKH [OMOJHATh Y4eOHBIM MaTepHajJoM O HOBOM 00OpYIOBaHHH,
COBPEMEHHBIX TEXHOJIOIMYECKHUX IpOLEccax M MEpPEeloBBIX MPHUEMAaX W METOJaxX Tpyna, KOTOpble Hadaiau
BHE/IPATHCS B OTEUECTBEHHYIO M 3apYOEKHYIO NMPAKTUKY OypeHUs Mocje M3JaHus HACTOALIMX MPOTPaMM.
HcknrodaT M3 HUX H3yY€HHE YCTApPEBIIUX TEXHOJOTHUYECKUX MPOIECCOB, 00OpPYIOBAHUE, YCTAPEBILIYIO
TEPMHHOJIOTHIO U CTaHIApThl, 3aMEHsIS UX HOBBIMH.



1. MPOI'PAMMA
NMOBbIIIEHHEe KBAJTH(PUKAIMHA M0 Ipodeccun
«/Ia0opaHT XMMHYeCKOro aHAIH32» 6 pa3psaga

1.1. HEJb PEAJIN3ALIINU ITPOT'PAMMBI

B pesynprare 0oOy4YeHHS W YAOBICTBOPUTEIHHOTO MPOXOXKICHHUS HWTOTOBOM AaTTECTAINH
CIIyIIaTes b MOBBIIAET KBAIM(UKAIMIO 10 BUAY MNpodecCHOHATbHON ASITETbHOCTHU:

OcCyIIecTBICHHEe XUMHYECKOrO aHajiW3a BOJbI B CHCTEMaxX BOJOCHA0XCHHS, BOJOOTBEACHHS U
TEIOCHAOKEHUS.

OcHoBHast 1enb Buga mnpodeccuoHABHON nesTenbHOCTH: (OOecredyeHre ¥ TMOBBIIICHHE

3¢ (HEeKTUBHOCTH, HAJCKHOCTH M Ka4eCTBAa BOJIOOYUCTKH B CUCTEMax BOJAOCHAOXKEHUs, BOJOOTBEACHUS
U TEIUIOCHAOXKEHHUS.

1.2. TIJIAHUPYEMBIE PE3YJIbTATbI OBYUEHUS

[TporpaMMma HampaBieHa Ha OCBOEHHE HOBOM 00001IeHHO# TpynoBoi ¢pyHKIuu: OCyliecTBIeHne
MOATOTOBUTENBHBIX PaOOT ISl TPOBEACHHSI XMMHUYECKOTO aHaIN3a BOJIBI B CHCTEMaX BOJIOCHAOXKECHMUS,
BOJIOOTBEJICHUS, TETLNIOCHA0KEHHUS.

Pesynbrarsl ocBoenus nporpammsl 1o [1C:

IIpodeccust — JIabopaHT XMMUYECKOT0 aHanu3a 6 paspsia
(4 ypoBeHb KBaTH(PHUKAIIUH)

O6o00mennass TpyaoBasi pynknusi: OCyIIECTBICHHE TOJATOTOBUTEIBHBIX pa0OT Il MPOBEACHHS
XUMHYECKOT0 aHaJIM3a BOJIbI B CUCTEMAaX BOJOCHAOKEHUS, BOJIOOTBECHHS, TEIUIOCHAOKEHUSI.

TpynoBbie pyHKIMH:

1. TIpoBeneHue MpOBEPKU TEXHUUYECKOTO COCTOSHUS aHATUTUYECKOTO 000PYAOBaHHUS, YCTAHOBOK
¥ TIPUOOPOB JIJIsI XUMUYECKOTO aHAIN3a BOJIbI B CUCTEMaX BOJIOCHAOXKEHMSI, BOJIOOTBEACHHUS,

TEIJIOCHA0)KEHUSI
Tpynoseie [TonrotoBka  pabodero MecTa M palMOHAIbHOE  pacHperesicHHe
JIEUCTBHUS AQHAIUTUYECKOTr0 000pYyJIOBaHMs, MPUOOPOB M OCHACTKU JJSl MPOBEACHUS

paboT MO XMMHYECKOMY aHalIM3y BOABI B CHCTEMaX BOJOCHA0XKEHUS,
BOJOOTBEICHHUS, TEMIOCHAOKEHUS

[TpoBepka pabOTOCIIOCOOHOCTH aHATUTUYECKOTO, CIIEKTPOPOTOMETPUIECKOTO
0o0OpyIOBaHUs, YCTAaHOBOK, MpPHOOPOB, OIpelesieHue pecypca  HUX
paboTOCIIOCOOHOCTH 1T TIPOBEICHHUS XHWMHUYECKHX aHaJU30B BOJBI B
cucTeMax BOJIOCHA0KEHUS, BOAOOTBEICHUS, TETJIOCHA0KEHUS

BHecenue 3anuceil no pe3ynbraraM IpOBEPKU B ONIEPATUBHBIN KypHaI

Ocy1iecTBiIeHNE MPOBEPKH TEXHUYECKOTO COCTOSIHUS AHAIUTUYECKUX BECOB U
npuOopoB, TpeOYyIOIUX CTAMOHAPHOM YCTAaHOBKH, JJISi BBINOJIHEHUS
XUMUYECKUX aHAIM30B BOJbI B CUCTEMAX BOAOIOATOTOBKHI




CocraBrneHne akTOB W Je(EKTHBIX BEIOMOCTEH IS ONpECIICHHUs] BUIOB U
00BEeMOB HEOOXOAMMBIX PEMOHTHBIX U HAJIAAOYHBIX padboT

[IpoBeneHrEe NOATOTOBKU MPEAJIOKEHUN JUId pa3pabOTKU €KEMECSUHbIX
IUIAHOB, TpaUKOB pabOT MO TEXHUUYECKOMY OOCIY>KMBaHHIO 00OPYIOBaHUS,
YCTAaHOBOK, MPHOOPOB Il XUMHYECKOTO aHajiM3a BOJIBI B CHUCTEMax
BOJIOCHA0KEHUS, BOJIOOTBEICHUS, TETIJIOCHA0KEHUS

Heobxonumbie OOecneynBaTh HAIWYUE WHIAMBUIYAJTBHBIX CPEJCTB 3aIlUThl Ha padouem
yMEHUs MecTe

OO0ecrieunBaTh parMoHAILHOE 000pYHIOBaHHUE PadOYMX MECT U pa3MEIICHUE
000py/I0BaHus, OCHACTKH, TPUOOPOB JIJIsI IPOBEACHHS XMMUYECKUX aHATH30B
BOJbI

[IpencTaBisiTh CBOEBPEMEHHO J1aboOpaTOpHOE O00OpYyIOBaHHE, IPUOOPHI,
YCTaHOBKH Ha IEPHOINYECKYIO IIPOBEPKY MIIH ATTECTAIHIO

JlmarHocTHpOBaTh TEXHUYECKOE COCTOSTHUE JTAO0PaTOPHOTO 000PYI0BAHUS 110
BBINOJIHCHUIO XUMHUYECKUX aHAIM30B BOJIBI U KOHTPOJIUPOBATh UCIPABHOCTH
MIPHUCIIOCOOJICHHIA U TPHOOPOB

OO060CHOBBIBaTh HEOOXOIMMOCTH BBIBO/Ia 00OPYIOBAHUS U3 IKCILTyaTalluu

CocTaBnAaTh 3a4BKUA Ha MPUOOPHI, TPUCTIOCOOJICHHUSI M CPEICTBA 3aLTUTHI JIJIst
BBIMIOJTHEHUS IIAHOBBIX paObOT MO XMMHYECKOMY aHaJIH3y BOIbI

HeobOxonnumbie OO6ume TpeOboBaHUS K KOMIETEHTHOCTH HCHBITATEIbHBIX M KAITHOPOBOYHBIX
3HAHUA naboparopuii

[IpaBuna mMONMB30BaHUS CHUCTEMAMH KOMMYHAJIBHOTO BOJOCHAO0XEHUS,
BOJIOOTBEIeHUs, TeriocHa0xeHus B Poccuiickoit denepanuu

HOMeHKJ'IaTypa TCXHOJIOTHYCCKOT'O MW BCIIOMOI'aTCIIBHOI'O O60py,HOBaHI/I$I
CHCTEM BOI[OCH&6)KCHI/I$I, BOJOOTBCICHHA, TEII0CHAOKEHUS

2. IloaroroBka pacXogHBIX MaTepUanoOB U1 MPOBEACHHs aHAIM30B XMMHYECKOTO COCTaBa BOJIBI B
CHCTEMaX BOJOCHAOKEHHS, BOJOOTBEIEHUS, TEIIOCHAOKEHUS

TpynoBsie OO6ocHoBaHue TOTPEOHOCTEH B HOMEHKIAType M O0BbeMax MaTepHaIbHO-

JIeNCTBUS TEXHHUYECKOTO O0OecreyeHusl NEeSATeNbHOCTH IO TMPOBEACHUI0 XUMUYECKUX
AHAJIN30B BOJIbI B CUCTeMax BOJIOCHa6)KeHI/I$[, BOOOOTBCIACHHA,
TEIIOCHAOKEHU S

CocraBieHre 3asiBOK Ha MPUOOPETEHHE HOBBIX MPHOOPOB, aHAIUTUYECKOTO
000pyIOBaHUs, XUMHUYECKOM TOCYyAbl H JPYTrUX  BCIIOMOTAaTEIbHBIX
MaTepuasoB [JIsl BBHIMOTHEHHS XUMHUYECKHUX aHaJIM30B BOJBI B CHCTEMax
BOJIOCHA0KEHHM S, BOJOOTBEACHHUSI, TETUIOCHAOKCHUS

(DOPMHpOBaHI/Ie 3asBOK HAa XMMHUUYCCKHE PCAKTUBBI, CTaHAAPTHBIC o6pa3u1;1,
nacriopra u CCpTI/I(I)I/IKaTBI KaueCTBa PCAKTUBOB U CTAHAAPTHBIX 06pasu03 JJIA
BBITIOJTHCHUA XUMHYCCKHUX aHAJIM30B BOJbI

[IpoBeneHne mMpoBEpKH MPUTOTHOCTH XUMHYECKHX PEareHTOB, XUMHYECKON
MOCY/Ibl, CPEJCTB UHIUBUIYAIbHOU XUMUYECKOMN 3aIUThI




Opranuzanys oONepaTUBHOIO KOHTPOJIL —pacxoja JJIEKTPOIHEPIruu U
XUMHYECKUX PEareHTOB IMPH BHITIOJHEHUH PabOT MO XMMHYECKOMY aHAIIU3Y
BOJIbI

Pacuer YACIBHBIX HOPM pacxoaa 3JICKTPOSIHECPIUHU U XUMHUYCCKUX pCarCHTOB B
CHUCTEMAax BOIIOCH&G)KCHI/ISI, BOOOOTBCACHN A, TEIUIOCHAOKEHUS

Ilouck u BHCAPCHHUEC HOBBIX 3KOHOMUYHBIX, 6€3OHaCHLIX, 0oJiee TOYHBIX
METOJ0B XUMHUYCCKOI'O aHaJIn3a BOJbI

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

OneHuBaTh JMHAMHUKY HWCIOJB30BAHUS  MATEPHAIBHO-TEXHUYECKUX U
DHEPIeTUYECKUX PECYpPCOB B TMpoOIecce OKCIUTyaTalu JIabopaTOpHOTO
000py1I0BaHNs, YCTAHOBOK

Pa3pa6aTHBaTI> HHCTPYKIMU IIO BHCAPCHUIO SKOHOMHUYHBIX H 0€e30IaCHBIX
MECTOJA0B XHMMHUYCCKOIO aHajJn3a BOJbI B CHCTCEMax BOI[OCH&G)KCHPI?I,
BOOJOOTBCACHMUA, TEMI0CHA0KEHUS

OcymiecTBIATh MOMCK PELIeHUs MpoOJeM, BO3HUKAIOUIMX MPU MPOBEIACHUU
MOBBILICHUS KBaJTM(pUKAIIH, cepTH(UKAINN U aTTecTaluu
npodecCHOHAIbHBIX KOMIIETEHIINH

Heobxonumbie DTHKA AEJI0BOr0 OOIIEHUS
3HAHUS

OCHOBBI HpOI/I3BOI[CTB6HHO'XO3HI>1CTBCHHOI>1 ACATCIIBHOCTU CTPYKTYPHOTO
noapa3acICHUA IO BBIIIOJHCHHUIO XMUMHUYCCKHUX aHaJIW30B BOJAbI B CHCTCMaX
BO,Z[OCH3.6)K€HI/I}I, BOJOOTBCIACHHA, TEIIOCHAOKEHUS

[TpaBuna paboThl B XMMUYECKOH J1aOOpaTOpUH

1.3. TPEBOBAHHUsSA K YPOBHIO IIOATOTOBKH (OBPA3OBAHUIO H
OBYYEHHIO) NOCTYHNAIOHIEI'O HA OBYYEHHME, HEOBXOJIUMBIE JIJIs1
OCBOEHMSA TPOI'PAMMBbI

[IporpamMma pa3zpaboTaHa 1Jis JIML, UMEIOLUX npodeccruio «JIabopaHT XMMHUECKOTO aHaIN3a»
5 paspsna.

1.4 TPEBOBAHUSA K ONIBITY IPAKTUYECKOM PABOTBI

OmnpIT HpaKTHQCCKOﬁ paGOTBI B o0iacTu BOJIOCH3.6)K€HI/I}I, BOJOOTBCIACHHA, TEIUIOCHAOKEHUS HE
MCEHEC OJHOI'O roaa.

1.5. TPYAOEMKOCTb OBYUYEHUA

HopmartuBHas TpymoeMKOCTh OOy4YeHHUs M0 JTaHHOW mporpamMe — 162 akageMuyecKux daca,
BKJII0Yasl BCE BHJIbI ayTUTOPHOM U BHEAYJAUTOPHON (CaMOCTOSITENbHOM) yueOHOI paboThl ciaymiaresns, a
TaKXe MPAKTHYECKoe 00ydYeHue.

1.6. POPMA OBYUEHUSA



®opma o0yueHUs: — O4HasA, OYyHO-3a0uHass. OCHOBHOW (HOpMOIl TeOpeTHUECKOW MOITOTOBKH
ABJIACTCS JICKLIUS.

2. OPTAHU3AIIMOHHO-IEJATOI'MYECKHE YCJI0OBUA

2.1. TPEBOBAHHUSAA K KBAIM®UKALUU TIEJAT'OI'MYECKUX KAJIPOB,
OBECIHIIEYUBAIOIUX PEAJIN3ALINIO OBPA3OBATEJIBHOI'O TIPOLECCA

Kpanmudukamms mnegaroruuyeckux pabOTHUKOB COOTBETCTBYET KBaJTH(PHUKAIIMOHHBIM
XapakTepUCTHKaM, YCTAaHOBJIIEHHbIM B EIMHOM KBaJU(pHUKALMOHHOM CIPAaBOYHUKE JOJDKHOCTEH
PYKOBOJUTENCH, CHEHHMANIUCTOB W CIyXKamux, pasnene «KpanmupukanuoHHbIE XapaKTEPUCTUKU
JOJDKHOCTEH pabOTHUKOB 00pa30BaHMA», YTBEPKAESHHOM IIpUKa3oM MUHHUCTEPCTBA 3paBOOXPAaHEHHUs
u couuanbHoro pazsutus PO Ne 761H or 26 aBrycrta 2010 rona (3apeructpupoBaH MUHHCTEPCTBOM
tocturii PO 6 oktsa0pst 2010 romga Ne 18638).

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

Caymarenu UIIOY « IO «<HE®TEI'A3» obecneunBaroTcst 10CTYIIOM K COBPEMEHHBIM 06a3am
JAHHBIX, WH(POPMAIIMOHHBIM CIPAaBOYHBIM M TIOMCKOBBIM CHCTEMaM, YTO IO3BOJISICT B TOJIHOM Mepe
00ecreynTh peaan3aluo MporpaMmal.

CrnymarensM npefocTaBleHa BO3MOXHOCTh IIOJIB30BAaThCs  (OHAAMH OuOIMOTEKH,
3JIEKTPOHHBIM Y4€OHO-METOANYECKHM MaTepHaIoM, KOTOPBIA MOXKET CKaunBaThCs Ha (pIiem-HOCUTeNH,
a Tak)Ke CIIPaBOYHO-NIOMCKOBOM cucteMoit Koncynprant [lmroc.

JUis  caMOCTOSITENIbHBIX 3aHATUH B paMKax Kypca CIIyIIaTeNIsiM BBIJACTCA KOMILJIEKT
HOPMAaTUBHBIX JOKYMEHTOB Ha AJIEKTPOHHOM HOCHUTEJE.

YueOHO-MeTOAMUYECKOE 00ecTIeUueHne:

KonnuyectBo
Paznen HaumeHnoBanue
(1ur.)
Ili1akarsel:
[InakaTel MO OKa3aHWIO IMEPBOM JOBpaueOHOM 1
IIOMOIIN pu ymuoax, IIepesIoMax,
KPOBOTEUEHMSIX, TMOPAKEHUU DIEKTPUUECKUM
TOKOM, TpU O0KOrax, IPU OTPAaBIEHUAX, INPU
00OMOPOKEHHSIX
KoMnbrorepHsie Makcum [-01 Tpenaxep-MaHeKkeH I 1
(o0yuaromme, 00paboTKK IPUEMOB CEpPICYHO-JIETOYHON 1
TeCTHPYIOIIHE) MO3roBOM peaHnumanuu"
NMPOrpamMMbl
YueOHo-MeTOAUYECKHUE «JlabopaHT XUMHUYECKOTO aHATTH3a» B
nocoous: IEKTPOHHOM
BUJIE
Jlureparypa:
baiikoB H. M., CaitpyrnunoB X. X., Apnees I
H.: «JlaGopatopHblii KOHTpOJIb TpH J00BIYE
HedtH u razay. M., «Heapa» 1983 r. B
IEKTPOHHOM
dypmep M. 3., 3Bahimee B. H.: «O6mas BHJIE
XUMHUYECKas TeXHoIoTus», M., «Bpicmias
mKoja», 1986 r.




Onsmanosa K. M., ITuckapesa C. K., bapamikos B
K. M.: «AHanutnueckas Xxumus», M., «XuMus», | 31€KTPOHHOM
1980 r. BHJIE
bycer A. U., E¢pumor U. Il.: «Onpenencuus,
NOHATHUS, TepMUHBI B xuMmuu: [locobue
s yuanmxcesi». M., «[Ipocsemienuey, 1981 r.
OnemanoBa K. M., ITuckapesa C. K., bapamikos
K. M.: «Ananmutuyeckas XuMusa», M., « XUMHIY,
1980 1.
Oypmep WM. DO., 3aiiues B. H.: «OO0mas
XUMHUYEcKass TexHoiorus», M., «Bpicmas
mKoJja», 1986 r.
I'ypeBuu . A.: «IIpousBoacTBeHHOE OOy4YCHHE
1a00paHTOB-XUMUKOB», M., «BbIciias mkomna,
1987 r.
H.JIL. I'nunka « OO1mas XumMus»
JIL.A I'oHuapenko «XHAMHU» (yueOHo-
MPaKTUYECKHUH cripaBouHUK) «DeHukc» 2014r.
A IO. CraxeeB «Bcs xumus B 50 Tadimnax» Poct
1998r.
JLIT YepnukoBa «lllmapranky no Xumum»
®enukc 2003r.

Bupeopuiabmer: IlepBas IIOMOILIb IIOCTPAIaBIIAM pu 1

HCCUACTHBIX ClIy4dasiX Ha IPOU3BOJCTBC.

2.3.TPEBOBAHMUSA K MATEPUAJIBHO-TEXHUYECKHUM YCJIOBUAM

MatepuansHo-Texuuueckas 6aza UIIOY «[ IO «HEDTEI'A3» cooTBeTCTBYET 1EHCTBYIOMINM

MMPOTHUBOIIOXKAPHBIM,

CaHUTApPHO-MIUACMHUOJIOTUICCKUM TIpaBWJlaM U HOpMaM U obecnieuynBaeT

NPOBEJCHUE BCEX BUJOB JUCHUUIUIMHAPHOW MOATOTOBKM, IPAKTHUYECKOHM pabOThl CIylIaTeNeH,

MNpEaAYCMOTPCHHBIX y‘Ie6HLIM IIJIAHOM.

ec
Anp Dopma JIoKyMeHT -
(MecTOno/10:KeHHE)
BJIAICHUSA, OCHOBaHHE
Hanmenopanue 000py10BAHHBIX y4eOHBIX Y4eOHBIX
H0JIb30BAHHS BO3HHKHOBEHMHSsI KosnuectBo
Ne Ka0HHeTOB, 00bEKTOB /ISl IPOBEIEHUSs Ka0HHETOB, ILomans
o (cOGCTBEHHOCTH, npasa HOCAI04YHBIX
n/n NMPAKTHYECKHX 3aHATHH C MePpeYHeM 00BEeKTOB T TMMOMCIICHHUSA
onepaTuBHoOE (yKa3|,ma}0Tcn MeCT
OCHOBHOTI'0 000PYA0BAHUS npoBeaeHust
ynpasJjienue, PEKBH3UTBI U
TPARTHYECKHX apeHja u T.IL.) CPOKH el cTBUS)
3aHATHI P o P
1. Kaace Ne 1 628310, Poccus, Apenna Jorosop [Tnomans: Yucno
XaHThI- apeH/bl 15,8 kB.M. MOCaJOYHBIX
Komnblotepsl — 1 mr. N
Mancuiickuit Mmect: 15
Dxpan ;s npoekTopa 1 mT. aBTOHOMHBIH
okpyr — [Orpa, (B TOM umcIEe
MyasTMeuanpoexkTop — 1 mr. TromeHckas 1 xoMmBIOTEP-
00JacTh, HOE MECTO)
@®aunyapt-1 mwr. -
HwxueBapToBCk,
yi. CeBepHas,
oM 19a,
IoMelIeHue
1005

Harnsanblie 00pa3ubl: MJIaKaThl




®opma

oM 19a,
nomerieure 1005

C K (Y -
Anpe BJIAJICHUS, Hoxyment
(MecTOmO/10:KeHHE) OCHOBaHHe
HaumenoBanune 060py;103a}ml>1x y'le6m>1x MMOJIL30BAaHUSA
Y4eOHBbIX KaOMHETOB, BO3HUKHOBEHHUS KoauvecTBo
Ne Ka0HHeTOB, 00bEKTOB /ISl IPOBEICHHUS (codcTBEHHOCT Ilmomann
o OﬁbeKTOB JJId npaBa MOoCaJ0YHbIX
l'l/l'l ﬂpaKTl/l‘leCKl/lX 3aHATHH C nepequM b, MnoMeuleHust
npoBeaeHust (Yxa3bIBalOTCS MecT
OCHOBHOTI'0O 060py1103amm onepaTuBHoOe
NMPaAaKTHYECKUX PEKBHU3HTHI H
" ylnpasJjeHnue, .
3aHATHU CpOKPI JE€UCTBUSA )
apeH/a M T.I.)
1. Knace Ne 2 628310, Poccus, Apenna JoroBop IInomane: Yucno
XaHTHI- apeH/pl 23,4 KkB.M. nocag04yH
KoMmnebioTeps! — 8 mr. o .
Mancuiickuit BIX MECT:
TeseBusop - 1 wr. ABTOHOMHBII 25
okpyr — FOrpa,
®aunmyapr-1 mr.
P TroMeHcKas (B TOM
006J1acTs, ancre 8
- KOMIIBIOTE
HmKHEeBapTOBCK, P-HBIX
yi. CeBepHas, MecT)

Harasianble 00pa3upbl: JaKaThI

Tpenaxepbl:
peanumanuu'

Maxkcum 1-01 TpeHnaxep-maHekeH s 00pa0dOTKH NPUEMOB CepPAeYHO-JIerO4YHOil M MO3roBoOil

2.4.01EHKA KAYECTBA OCBOEHUS ITPOI'PAMMBbI

OneHka KauecTBa OCBOECHHUS MPOTrpaMMbl BKJIIOYAET TEKYILYIO, IPOMEXYTOUYHYIO U MTOTOBYIO
aTTecTanmio ciymaresneil. Mtoropas arrectalus MOXKET MPOBOAUTHCSA B (pOpME KBATU(PUKALIMOHHOTIO
9K3aMEeHa, IK3aMeHa (YCTHOTO U MMCbMEHHOT0, TECTUPOBAHUS), 3ayeTa.

JInna, ocBOMBIIME NPOrpaMMy W MPOUIEAIINE HTOrOBYIO aTTECTALHIO, MOTY4YaroT AOKYMEHT

YCTAHOBJICHHOT'O o6pa3ua.




YACTHOE NPOPECCHUOHAJIBHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
«EHTP THHOBAIIMOHHOI'O OBYYEHMUS «<HE®TEI'A3»

vlz UIOY «qUO «HEDTET A3»)
NEFTEG

LLTREA WO TP BT 3 ORI RO TG
I RN 00PN L O W DA

-

Vo - N .
NTBEPXKIAI) _
(/Rtupekrop UIIOY (IHO«HE®TETA3»
4/ 1RO HE T.B. TIpomkrHa

1«10 5 :SHBapﬂ 2024r.

YUYEBHbBINA IJIAH OqﬁQrO OBYYEHUA
NMPOrpaMMbl MOBBIIIEHNS KBATUPUKAIUU [0 TIpodeccuu
«JIabopaHT XMMHYECKOro aHAIu3a» 6 pa3psiaa

Ne
w/n HaumeHoBaHue pa3jaesia KounvecTBo yacos
1. | Teopernueckoe oOyyeHue (BKJIIOYas HTOTOBYIO aTTECTAIIHIO) 96
2. | Ilpaktueckoe oOyueHme 66
Hroro: 162
YYEBHO-TEMATHUYECKUWU IIVIAH
TeOpeTH4eCcKOro 00y4eHust
Ne N KonnuectBo IIpome:xkyTouHas
HaumeHoBaHue 6JIOKOB, MOTYJI€il, TeM
n/n 4acoB arrecTauus
1. | Benenue 1
uppepeHIMpOBaHHbBIN
2. | Oxpana Tpy/Ja 1 MPOMBILIUICHHAs 0€30ITIaCHOCTh 16 A eperump
3a4eT
3. | OxpaHna OKpyKarlIei cpepl 4
. n(depeHIpoBaHHbBIN
4. | OCHOBHBIE CBEIECHUS IO OOLIEN XUMUHX 12 A geperump
3a4er
o n(depeHIpoOBaHHbBIN
5. | ObopynoBanue gabopaTopuii 10 Amoepenmp
3a4er
6. | OCHOBHBIE CBEICHUS 10 XUMUYECKOM TEXHOIOTHI 6 3a4eT
7. | TeopeTuueckrue OCHOBBI AHATUTUYCCKONW XHMHUH 2 3ayer
8. | OCHOBBI Ka4eCTBEHHOTO aHAIM3a 2 3a4eT
9. | OCHOBBI KOJIMYECTBEHHOTO aHATH3a 2 3a4er
10 AHanuThuyeckasi XMMHs C OCHOBAMHU 30 g hepeHIInPOBAHHBIT
¢bu3nueckoil XuMun 3a4er
11. | DxoHOMMKA OTpaciu U NPEANPUATUS 1
KoncyabTanumn 4
Hroro Teopernyeckoe odyueHmne 90
KBainpukannoHHblii 3K3aMeH 6
BCEI'O: 96




YUEBHO-TEMATHYECKHH ILTAH
NPaKTHYeCKOro 00y4eHHs

Ne KosmuecTBo
n/n HaumeHoBaHue 0JI0KOB, MOJYyJIeii, TeM 4acoB
1. | MHcTpyKTax 10 0XpaHe TpyJa U MPOMBIIIIIEHHONW O€301aCHOCTH 2
2. | Texnuka 1abopaTOPHBIX padoOT 2
3. OO0y4eHne KaueCTBEHHOMY aHaJIM3y HEOPTaHUYECKUX COCIMHEHHM 2
4. | O0y4yeHue rpaBUMETPUYECKOMY aHAIU3Y 4
5. | OOyueHue TUTPUMETPUUECKOMY aHAIU3Y 8
6. | [IpakTHKyM 1O OpraHMYECKOW XUMUHU 10
7. | OOydeHHne TEXHUYECKOMY aHAIIU3y 12
8. | Obyuenue ¢puznueckuM U GU3NKO-XMMHUUYECKUM METO/IaM aHallu3a 12
9. | CamocrosTenbHOE BBINIOJIHEHUE paboT JabopaHTa 14
Hroro: 66
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YACTHOE NPOPECCHUOHAJIBHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
«EHTP THHOBAIIMOHHOI'O OBYYEHMUS «<HE®TEI'A3»

‘. 'lz UIOY «qUO «HEDTET A3»)
NEFTEG

—
. - A
SLIRE WO TP T ORI O PTG ”~ B Y

I AR AW LRI S DA -

‘./'S’TBEP)K)lAIO _
¢/ Aupexrop 3 [IOY «LIUO «<HEDTET'A3»
{/ 70 //’y __T.B. lpoukuna
| « 10 »rsmBaps  2024r.

YUYEBHBIN IIVIAH OYHO - éAO‘IHOF O OBYYEHUSA
NMporpaMMbI MOBBIMIEHUsS] KBAJTU(PUKALME O mpodeccun
«J/IabopaHT XHMHYECKOr0 aHa/Iu3a» 6 pa3psiga

Ne
w/n HaumeHnoBanue pa3aesa KosamnyecTBo yacoB
1. | Teoperuueckoe o0y4yeHue (BKJIIOUas HUTOTOBYIO aTTECTAIIHIO) 96
2. | IlpakTaeckoe oOyueHue 66
Htoro: 162
YUYEBHO-TEMATUYECKHWH IUIAH
TEOPETHYECKOro 00y4eHus
KosnnyectBo 4yacos
Ne HaumenoBanue 0J10K0B, MOAYJIeil, TEM A C Hpomexyrounas
m\n ’ i yauTo amoctros arrecramus
Bceero pHBbIE TeJbHasd
3aHAATHS | padoTa
1 1 -
1. Beenenue
5 OxpaHa TpyZia ¥ IPOMBILIUICHHAs 16 10 6 nuddepeHIMPOBaHH
" | 6e30MacHOCTh bl 3aueT
3. | OxpaHa okpyxarolei cpebl 4 4 -
4 o . 12 6 6 nuddepeHIMpOBaHH
. CHOBHBIE CBEJICHUS TI0 O0IIEH XUMHUH 9
BIN 3a4eT
5. | ObopynoBanue naboparopuii 10 4 6 HH(M)epueHqu oBani
BII 3a4eT
6 OCHOBHbIE CBEJIEHUS 110 XUMHYECKOU 6 4 2
TEXHOJIOTUHI
7 TeopeTnueckre OCHOBBI AaHATUTUYECKOH 2 2 -
XUMHAN
8. | OcHOBBI KaUECTBEHHOI'O aHAIM3a 2 2 -
9. | OCHOBBI KOJIMYECTBEHHOTO aHAIH3a 2 2 -
10 AHanuTHuecKas XMMHsI C OCHOBaMHU 30 16 14 Qg depeHIMpOBaHH
" | dusmyeckoit xumun BII 3a4eT
11. | DxoHOMMKA OTpACIU U NPEANPUITHUS 1 1 -
KouncyabTanun 4 4 -
HToro Treopernyeckoe odyueHue 90 56 34
KBau(uKanuoHHbIi K3aMeH 6 6 - 5K3aMEH
BCEI'O: 96 62 34
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YYEBHO-TEMATHYECKHWH IIJIAH
NMPAKTHYECKOr0 00yUYeHust

Ne KoimuecTBo
n/n HaumeHnoBaHue 0,10k0B, MOaYy.J1€ii, TeM 4acoB
1. | MHCTpyKTaXX IO OXpaHe TpyAa U MPOMBIIUICHHOIN 0e30MacHOCTH 2
2. | Texnuka m1abopaTOpHBIX padoOT 2
3. OO0y4eHne KaueCTBEHHOMY aHaJIN3y HEOPTaHUYECKUX COEAUHEHUN 2
4. | OGy4yeHHe TpaBUMETPUUECKOMY aHAIINU3Y 4
5. | OGyyeHHue TUTPUMETPUUECKOMY aHAIINU3Y 8
6. | IIpakTukyM 1O OpraHU4YEeCKOW XUMHUH 10
7. | OO0y4yeHne TEXHUYECKOMY aHaJIU3y 12
8. | O0yuenune Gu3n4ecKuM 1 (PU3UKO-XUMUIECKAM METO/IaM aHaIH3a 12
9. | CamocTosTeIIbHOE BBITOJIHEHUE PA0OT TabopaHTa 14
Hroro: 66
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YACTHOE NTPOPECCHOHAJIBHOE OBPA30OBATEJIBHOE YUYPEXJIEHHUE
«EHTP THHOBAIIMOHHOI'O OBYYEHMUS «<HE®TEI'A3»

vlz (UIMOY «IINO «<HED®TEI' A3»)
NEFTEG

i e vk AL ST .
)/ VTBEPKJIAIO
f I[HpeK?9p;:;Il?IIQY @O «HEDTET' A3»
7o Al T.B. [Tpoumkuxa
« 10"y '‘smBapst:  2024r.

KAJIEHJIAPHBIN YUYEBHBIN 'PA®UK
MPOrpamMMbl MOBBILIEHUsT KBATH(PHKANHK 110 mpodeccnu
«JIaGopaHT XMMHYECKOT0 aHAIU3a» 6 pa3psaa
VYdeOHble 3aHATHS B paMKaX MPO(ecCHOHATLHOTO 00yYeHHS TPOBOISATCS B TEUEHUE BCErO KAICHAAPHOTO T0/1a TI0 Mepe Habopa rpyIIIL.
CtpykTypa KajieHIapHOro yueOHoro rpaduka yka3blBaeT MOCIEA0BATEIbHOCTh PEAIM3allMy MPOTrpaMMbl MPOPECCUOHANTBHOTO 00YUYEeHHSI IO Hele M/
HE/IesIM U JTHSM, BKJIIOYas TEOpeTHUecKoe O0yueHHe, CaMOCTOSTEIbHYI0 paboTy ciymiareieidl U UToroByro arrecranuio. Ounas gopma oO0ydeHus
(MakcumalnipHas yueOHasi Harpy3ka 8 4acoB B JIeHb). 6 JTHeBHas yueOHas Helens

HeJeJ 1 Heneas 2 Hemeas
JtHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJINYeCTBO Y2COB 8 8 8 8 8 8 8 8 8 8 6/2 2/6
TO TO TO TO TO TO TO TO TO TO TO/K K/T1IO
HeIe N 3 Hexeasn 4 nemeas
JtHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJIMYECTBO YaCOB 8 8 8 8 8 8 8 4/4 2 - - -
110 I1O0 I1O0 110 110 110 110 I10/3K 9K - - -

TO — teopernueckoe o0yueHue

I10 — mpousBoACTBEHHOE 00yUEHHE
K- koncynbTanus

OK — sx3aMeH kBanu(UKaMOHHBIN




-
NE%»LZ

LTI TN PR ORI IR T
N ORAR O W D

YACTHOE NTPOPECCHOHAJIBHOE OBPA30OBATEJIBHOE YUYPEXIEHHUE
«EHTP THHOBAIIMOHHOI'O OBYYEHMUS «<HE®TEI'A3»
(MIIOY «IUO «HE®TEI'A3»)

v o
’. ‘\‘\

f . VTBEPKIAIO
I[I/IpeKTop MOV «HO «<HE®TELA3»
{/ / it T.B. IIpomkuHa
‘ « 10 » suBaps . 2024r.

KAJEHJAPHBIN YUYEBHbHA TPAGUK .
NPOrpaMMbl NOBBLIMIEHHS KBAaIN(UKAIUH 110 Ipodeccun
«JIabopaHT XMMHYECKOr0 aHAJIH3a» 6 pa3psga

Y4eOHbIe 3aHATHS B paMKax MpoPecCHOHANIBHOTO 00yUeHHUs POBOASTCS B TEYCHHUE BCErO KaJeHAApHOro rojia o Mepe Habopa rpyIii.
CTpyKTypa KaJeHAapHOTro y4eOHOTO rpaduKa yKa3blBaeT MOCIEI0BATEIBHOCTD Pealn3allii IPOTrpaMMbl TPOGECCHOHATFHOTO 00yUeHHs TI0 HeJesm/
HEJeNsM M JTHSM, BKJIIOYAs TEOPETHUECKOe OO0yuYeHHUE, CaMOCTOSITENbHYI0 pa0oTy ciymaTeleid M UTOTOBYHO arrecTanuio. OyHO-3a0uHas Qopma

oOyueHus (MakcuMaJibHas yuyeOHasi Harpy3ka 8 4acoB B IeHb). 6 THEBHas yueOHas Heaens

HeIe N 1 Hemeas 2 Hemeas
JtHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJIHYECTBO YaCcoB 8 8 8 8 8 8 4/4 8 8 8 6/2 2/6
TO TO TO TO TO TO TO/CP CP CP CP CP/K K/T1O
HeJleJau 3 Hemesst 4 nenes
HU 1 2 3 4 5 6 1 2 3 4 5 6
KOJINYECTBO YaCOB 8 8 8 8 8 8 8 4/4 2 - - -
To ToO IO To 1o 1o o | O/DK DK - - -

TO — TeopeTuueckoe oOyueHue

I1O — npou3BoACTBEHHOE 00yUYEHUS
K- koncynbTanus

CP — camocTosiTenpHas paboTa
OK-3Kk3ameH KBanu(pUKAUOHHbII




3. PABOYAS ITPOI'PAMMA

Teopernyeckoe o0yueHue
Tema 1. BBegenue

O3HakoMJIeHHE ¢ KBATH(PUKAMOHHON XapaKTEPUCTUKON U MPOrpPaMMOIl TEOPETUUECKOTO
U TPOM3BOJCTBEHHOTO0 OOydYeHHs JIAOOPAHTOB XMMHUYECKOTO aHaW3a. 3HaueHue mpodeccuu
U TIEPCHEKTUBBl €r0 pa3BUTHs. 3HAUYEHUE AHATUTUYECKOW XMUMHU M (PU3MUECKOW XUMHH B
pPa3BUTHUU COBPEMEHHBIX METOJOB aHAIM3a.

Ponp pusnyecknx u GU3NKO-XUMUYECKUX METOJIOB aHAJIM3a U aBTOMATH3AIMKA KOHTPOJIS
MIPOU3BOJICTBA.

Tema 2. Oxpana TpyAa U NpOMbILJICHHASI 0€30MIaCHOCTH

3amaun TPOM3BOJACTBEHHOW caHuTapuu. OCHOBHBIE TOHSTHS O THUTHMEHE TpyAa, 00
yromisiemMoctu. Pexxum pabodero gHs. 3HaueHHE IPaBUIIBHOIO OCBELIEHUS IOMEUICHUM U
pabounx MmecT. BnusHue MeETeOpoJOrMYecKHX YCIOBHM Ha opraHu3M uenoBeka. CpenacTa
MHJMBUYaJIbHOM 3aIUThl OPraHOB JbIXaHUS, 3PEHUS, CIIyXa, CPEACTBA 3aIIUTHI T'OJIOBBI U PYK.
[Topsmox BbIJ1a4H, UCIOJIb30BAHUS
U XpaHEHMS CIIELIOAEKbI, CIIELI00YBU U IIPEIOXPAHUTEIbHBIX PUCIIOCOOIEHUH.

Bpennoe Bo3zelicTBue mryma U BHOpalMi Ha OpraHH3M uelnoBeka, 6opb0a ¢ IIyMOM U
BUOpanue. Bentwsnus, e€ Ha3HaUYeHUE U TPEOOBAHUS K €€ YCTPONUCTBY M IKCILTyaTaIliH.

Otomnnenue, OCBEIIEHNE, TEXHOJIOTUYECKAs CBA3b.

CaHuTapHO-OBITOBBIE MOMEIIEHUS HAa TEPPUTOPUU MPOMBILIUIEHHOT0 oOBeKkTa. JInuHas
rUrueHa paboyero.

MeaunmHckoe o0cTyKMBaHUE HA MIPEIPUSITHH.

IlonaTHe O MPOM3BOACTBEHHOM TpaBMaTU3Me M MPO(ECCHOHAIBHBIX 3a00JIeBaHUIX.
[Tpenynpexnenue ymmooB, TpaBM.

Oxa3aHue IepBOMl MOMOIIM IIpU TEPEIOMax, BBIBUXAaX, 3aCOPEHHMM IJIa3, OXorax,
OTpaBJIeHMsIX, OOMOpoxeHHsX. HanoxkeHue KryroB M TMOBSI30K, OCTaHOBKAa KPOBOTEUEHHUSI.
OxazaHue TmepBOi MOMOIIM TMpPH MOPAKEHUH AIIEKTPUUECKUM TOKOM. OcBoOoOXkaeHue
MOCTPA/ABILIEro OT TOKOBEAYIIUX YacTel, NICKYCCTBEHHOE JIbIXaHUE, MacCa)X Cepala.

AnTedka nepBoi MOMOIIY, MHAWBUIYAJIbHBIN TAKET, IPaBUja oJab30BaHusA nMu. [Ipasuiia
Y TIpUEMbI TPAHCIIOPTUPOBKHU MOCTPAIaBIINX.

denepanbHblif 3aK0H «O MPOMBIIUIEHHOW O€30MTaCHOCTH.

®denepanbHbIl HAA30p B 00JIACTH MPOMBIINIIEHHOW Oe30macHOCTH. 3amadu U (QyHKIINH
denepanbHOT0 rOPHOTO M MpOMBINILIeHHOro Hazopa Poccun (I'ocroprexnaazopa Poccun).

Perucrparus onacHbIX TPOU3BOJCTBEHHBIX OOBEKTOB.

Kareropuu onacHbIX IpOU3BOJICTBEHHBIX O0BEKTOB.

Kputepun oTHeceHuss 0ObEKTOB K KaTErOpUM OMNACHBIX MPOM3BOACTBEHHBIX OOBEKTOB.
Metoanueckie peKOMEeHIaluH 110 UICHTU(UKALIUN ONACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB,

OO6s13aHHOCTH OpraHMU3alil 0 00ECIeUeHNI0 MTPOMBIIIIIEHHON 0€30MMacHOCTH U OXPaHbl
Tpyna
Ha npeanpusaTuu. OO0s3aHHOCTH PabOTHUKOB OMACHOIO IPOU3BOJICTBEHHOTO OOBEKTA.
OTBETCTBEHHOCTh OpraHM3alui 3a HapylleHue TpeOOBaHWN MPOMBIIIICHHOW 0Ee30MacHOCTH U
OXpaHbl Tpya.

[IpaBmia opraHM3anMuM UM OCYLIECTBIEHHS IPOU3BOJICTBEHHOIO KOHTPOJIS, 3a
cobmoieHneM TpeOOBaHMI TPOMBIITUICHHOW O€30MacHOCTH Ha OMacHOM IPOM3BOICTBEHHOM
00BEKTE.
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Knaccudukanus aBapuii. [lopsinok paccnenoBanus aBapuii. TeXxHH4UecKoe paccieoBaHne
U y4€T aBapuii, He MOBJIEKIINX 32 COOON HECUACTHBIX CIIy4aeB.

IIpousBoacTBeHHbIN TpaBMatu3M. llopsAnox paccinenoBaHUsT HECYACTHBIX —CIIy4aeB
Ha npousBoiacTBe. llopsimoxk M BuIBl BO3MeLIeHHMs paboTojaTeneM Bpela, MNPUYUHEHHOTO
paboTHUKaM
yBeubs, IPo(hecCHOHANBHOr0 3a00J1€BaHUSI MJIM MHOTO IIOBPEKIAECHHUS 3/JOPOBBS.

JlecTBUAA PYKOBOAMTENEH M CHENUAJIMCTOB OPraHM3aluid IIpU aBapusIxX U IIpU
BO3HUKHOBEHUH HECYACTHBIX cllyyaeB. TpeOoBaHMsS NPOMBIIUIEHHONW O0€30MacHOCTH 110
TOTOBHOCTH K JIEHCTBUSIM
110 JIOKAJIM3alMU ¥ JMKBUAALMY [1OCJIEACTBUI aBapHil Ha OITACHOM IPOU3BOACTBEHHOM OOBEKTE.

Bunsl  crpaxoBanus. [IpaBoBoe peryiMpoBaHuME CTPaxOBaHUsA, CBS3aHHOIO C
IIPOU3BOJICTBEHHOU JEATEIBHOCTBIO.

Bunel ctpaxoBanus.

Tema 3. Oxpana oxpy:xaoueii cpeabl

3akoH P® “O06 oxpane okpyxatomiei cpeapl” Opranuzaius OXpaHbl OKPYKAIOMIEH CpeIbl
Ha npeanpustud. OxpaHa artMocepHOro BoO3Jayxa, IIOYB, BOJOEMOB, HEApP 3€MJH,
pacCTUTEIBHOCTH M JKUBOTHBIX. XAapaKTEPUCTHKA 3arpsAA3HEHUM  OKpYXKaroleld Cpeabl.
Mepomnpusitus 1o Oopsbe ¢ 3arps3HEHUEM OKpyxkawuei cpenbl. OTBETCTBEHHOCTh 32
HKOJIOTMYECKHE IPABOHAPYIIEHHUS.

Tema 4. OcHOBHBIE CBeICHHUA MO 00 XUMUM

BemectBa. Monekynsl u atroMbl. XuMUYecKHe d3JeMeHTbl. CHMBOJIBI XHUMHYECKUX
aneMeHTOB. YncThie BemecTBa U cMecu. [IpocThie U crokHbIe BemecTBa. SBneHus Gpundeckue u
XAMHYECKHE. XUMHUYECKre peakuuu. VX nprusHaku.

OTHOcuTENnbHAsT aTOMHAasT M MOJIEKYJsipHass Maccbl. Moib — eAuHMIa KOJIMYeCTBa
BemecTBa. Yuciao Asorampo. MomspHas wmacca. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTBA.
Xumuyeckue Gopmyibl. BaneHTHOCTh aTOMOB 3JIEMEHTOB.

ATOMHO-MOJIEKYJIIPHOE Y4YeHUE. 3aKOH COXpaHEHHUsI MacChl BEIIECTBA. XHUMHUYECKHUE
ypaBHEHUs. TUIIBI XUMUYECKUX PEAKLIUM.

Bonopon. Kucinopoa. Okcuasl. ['openue.

I'mapooxcuael. Kucnotel. Comnu.

Bopna. PacTBopsl.

['eneTnyeckast CBSI3b MEXKIY OKCHJIAMH, TUAPOOKCUIAMU U COJISIMH.

[lepnonnueckuil 3akOH M IEpUOAMYECKAs CUCTEMa XHMMH4YecKux siemeHToB J[. .
Mengeneesa. CTpoeHue aroma.

[TonoxeHre H»IEMEHTOB MAaHHBIX MOATPYNI B MEPUOJUYECKOW CHUCTEME, CTPOSHUE WX
aTOMOB, (PU3UYECKHE M XUMUYECKHE CBOICTBa. OOIIMe CBOMCTBA METAIIIOB. DIEKTPOXUMHUYECKUN
PAI HATPSHKSHUST METAJIOB.

Meramibl TaBHBIX NOATpynn 1-3 Tpynn NEpUOJUYECKOM CHUCTEMBl XUMHUYECKUX
3JIEMECHTOB
. Y. Menneneesa. Xenezo. ['anorensl. [loarpynmna cepsl, azota, yriepoza.

OcHOBBI OpraHndeckor XumMuu. OpraHudeckas XuMUs — XUMHUSI COCIMHEHUN YTriepoa.
Teopust XUMHUYECKOTO CTPOCHUSI OPraHUYECKHX BEIECTB. DJIEKTPOHHAS MPHUPOJAa XUMHUUYECKHUX
CBsI3€iA.

[IpenenbHbie U HEMPEACIbHBIE YTIEBOAOPOIbI.

ApOMaTHYECKUE YTIIEBOIOPO/IbI.

[TpupoaHbIE HCTOYHUKH YTIEBOJAOPOIOB U UX MepepadoTKa.

CrupThl ¥ GEHOJTBI.

Anpaeruapl 1 KapOOHOBBIE KUCTOTHI.
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Crnoxuble 3¢upsl. Kupsbl.

VrineBoasl. AMUHBI. AMHUHOKHCIIOTEL.

A3zoTocoaepkaniue reTEePOLUKINYECKIE COCIMHCHMUS. CUHTCTUYECKHEC
BBICOKOMOJICKYJISIPHBIC BEIIECTBA M TIOJJMMEPHBIC MaTepUalIbl HA UX OCHOBE.

Tema 5. O6opynoBanue jadboparopuii

OOuue ycnoBus Tpyna, PanronansHas opranuzanus Tpyaa pabodero mecra jabopaHTa.
HOT
B ja0opatopuu. MeponpusaTus 1o oxpaHe TpyJa JIabopaHToB B jaboparopusix. [loBelmenue
KBaJTM(HUKAIMKA PAOOTHUKOB JTa00OpaTOPHH.

[InanupoBaHue 1a00OpPaTOPHBIX MOMEIIEHUH, MX OcBelleHHe U oTorieHue. dakropsl,
BJIMSIONIME HA YCIOBUS TPy/Ja B 1a00paTOpHsX.

ITomernienus ans cnenuanbHbIX 1adoparopuil. TpeGoBaHus K MOMELICHUAM J1abopaTopuit
JUIsl pabOThI C BEIIECTBAMU MTOBBIILIEHHOW BPEIHOCTH.

Bonocnabxxenue mabopaTopuu: KaHalIM3alMs; BOJONPOBOJAHAS CETh; BHYTPEHHUH
BOJIOIIPOBOJ; MarucrpajibHble TpyObl. CTOSKM M TpyObl, MOJABOASALIME BOAY K Hpudopam;
BOJIO3AIIOPHBII  KpaH; BBIBOJ CTOYHBIX BOJ; PAKOBUHBI M CJIMBHBIE BOPOHKH; IpaBHIIa
noip30BaHus uMH. Bopserii  3atBop. LleHTpanm3oBaHHOe oOecmedeHune J1abopaTopuu
JUCTUILTUPOBAHHOM BOJIOHM, ee MOJTy4eHHe
B Jlaboparopuu. TUIBI TEPETOHHBIX AamMapaTroB, WX IMPOU3BOAUTEIHLHOCTh. YCTaHOBKA IS
HOJY4YEeHUs1 OUTUCTUILIATOPA.

[Iputounast ¥ BbITSDKHAsE BeHTWIAUUSA. Buabsl BeHTW siMu. OCYIIECTBIEHHE MECTHOU
BEHTWJISLIMH IIPU TOMOIIY OTCOCOB, Ja00PaTOPHBIX BBITSHKHBIX IIKA(DOB, ACIUPALMOHHBIX CUCTEM
Y 30HTOB.

KoHCTpyKIUs BBITSDKHBIX YCTPOUCTB.

KommyHukaruu, moaBoguMbie K BBITSKHBIM Ikadam. OOmieoOMeHHass BEHTHIISAIIHS.
[TonsTHE KpaTHOCTH OOMEHa BO3/yXa.

I"a3oBas cetb 1abopaTopuu. 3anOpHbIM BEHTUIIb Ha ra3oBoi Maructpanu. [logBoaka raza
K pabounm cronaMm. ['azoBble ropenku. IIpoBepka repmeTHMyHOCTH razonpoBojaa. CrocoOsbl
OoOHapyXeHHsI U Mepbl JUKBHJIALMU YTeukH rasza. [IpumeHeHue B 1abopaToOpusiX CHKMKEHHOTO
TOpIOYETO rasa.

OcBetutenbHas U cuiioBas ceTh. PacnpenenurenbHble WUTKU. [loHATHE O AOMYyCTUMON
Harpyske.

[Ipenoxpanutenu. OneKTpoHarpeBareibHble MNPUOOPHI, MpaBHia pabOThl C HHUMH.
Tepmoctatbl. BkiroueHue sHeproeMkoro oOopynoBaHusi. PyOwibHuKH.  3a3eMieHue
anektponpudopos. LlItencenbHble pO3eTKH, UX YCTAHOBKA.

JIaGopaTopHble CTOJBI PA3IMYHOTO HA3HAYEHHUS, UX YCTPOHCTBO U 00paboTka. [TokpsiTus
71a00paTOPHBIX CTOJIOB, NMPUTOTOBJIIEHHWE MACThl A uX Hatupanus. CTynbs U TaOypeTsl A
n1abopaTopuil.

JlabGopaTopHas nocyaa u3 crekia, ¢papdopa, MIaTHHBI U TUIACTMACChl, TPEOOBaHUS K HEM.
OU3NKO-XMMUYECKHE XapaKTePUCTHKH CTeKIa. MaTepuaiibHble 0aHKH, OyThIIH, MEpHAs MOCYAA,
KOJIOBI, CTaKaHbl, IPOOUPKHU U clieluanbHble Tpuoopsl. [IpaBuia ouncTky 1abopaTOpHON OCYIbI
U XpaHEHUs ee B JJAbOpaTopHH. Merammdeckoe obopynoBanue gabopatopun. Haznauenue
HITATUBOB U MOABEMHBIX CTOJMKOB. YCTPONCTBA AJIsl MEPEeMEIINBaHUs KUAKOCTEH, UX THUIIBI U
npaBuia paboThl ¢ HUMHU.

YcTpoiicTBO, Ha3HauUE€HUE W MPUMEHEHHE (UIBTP-IPECCOB U LEHTpUPyr, mpaBuia UX
YCTAHOBKH B JJa0OpaTOPUH.

WHCTpyMEHTBI M IPUCIIOCOOIEHUS, IPUMEHSIEMBIE B 1a00paTOpUN.

I"azoBbie nuneTku. OOopynoBanue s ordopa xuakocteld. Lymer st oT60pa ChImydnx
MaTepHalIoB.

O6opynoBanue Uit U3MEIbYSHUS TPOOEHI.
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Tumnbl npuMeHsieMbIX B 1abopaTopun ApoOmIoK. CTYNKH.

O06opynoBanue A yCpeJHEHUs OIy4eHHONU IpoObl. CMeCUTeNH, AETUTEIH.

[TpaBwiia XxpaHeHUs] aHATUTUIECKON TIPOOBI B JTA0OpATOPHUH.

Tunbl BecoB, IpUMeEHsEMBbIX B JIAOOPATOPHOU NPaKTHKE, paBUiia 0OpallieHHUs U YCTAaHOBKA
ux. HazHauenue u 000pynoBaHre BECOBOM KOMHATHI.

Ha3nauenue, ycTpoiicTBO U 00OpyJOBaHHE XMMHUYECKMX CKJIaJ0B M XPaHWIUIL.
Opranuzanys CKIaJcKuX NOMELEHUN Npy J1abopaTopusiX.

PeakTuBsbl 00111€yIOTpEOUTENBHBIE U CIIELUANIBHBIC, IEIEHUE UX 110 YUCTOTE.

VYnakoBka 1 pachacoBKa peaKTHBOB.

Tapa nns XpaHeHMs CBIIY4YMX BEIIECTB, XKMJIKOCTeH M ra3oB. llpaBmiia XpaHeHMs
PEaKTUBOB,

CIIOCOOHBIX K Pa3JIoKEHUIO MO JeHCTBUEM CBETa.

[TpaBuia XpaHeHHS APATOIEHHBIX B 0COO0 YHUCTHIX BEIIECTB.

XpaHeHHe OTHEOINAacHBIX U SJAOBUTHIX BEIIECTB. 3alllUTa PEaKTHUBOB OT BJIAard M OKCHJA
yraepona (1Y) u3 Bo3ayxa, mpoBepKa UX COXPAHHOCTH MIPH JOJITOM XPAaHEHUU U METO bl OUMCTKH.
Pereneparus 1paroueHHbIX METAJUIOB U3 OTPaOOTaHHBIX PACTBOPOB U COJIEH.

Cxutagpl JUisi XpaHEHUs KHMCIOT, UX YycTpoiicTBo. IlpucnocoGnenus s NnepeBO3KH,
HEPEHOCKU
Y Pa3JIUBKHU KUCIIOT.

ABapuiinplii nym. Ckiajckue MOMELIEHMs s XPaHEHUs JIErKOBOCILJIAMEHSIOLINXCS
U TOPIHOYMX >KMJIKOCTeH. Mepbl MOKapHOW 3aluThl. XpaHWJUINA JUIsl Ta30BbIX OaJlJIOHOB,
000opy0BaHUE [Tl UX TPAHCHOPTHUPOBKH.

OO6nacte mpUMEHEHHS TMOBBIIIEHHOTO AaBlICHHUs B JTaOOpaTOpHOM mpakTuke. [Ipubopsr
JUIS MIPOBEACHUS peakUuil 1Moj JaBieHUEeM (aBTOKJABbl CPEJHErO W BBICOKOTO JTAaBJICHUS), UX
ycrpoiictBo. CrocoObl CO3AaHMSI BBICOKOTO JaBJi€HMsI (CKAaTbIM Ta30M U3 OaljioHa,
KOMITPECCOPOM).

[Toncoennuenue aBToki1aBoB. [IpoBepka repMeTHUHOCTH.

[Ipumenenne Bakyyma B Ja0OpaTOpHOM mpakTHKe. Bakyym-TMHHMS M BakyyMHbIE
TpyOOINIpOBO/IBI, MPOBEPKA HX TepMETUYHOCTH. KOHTpOJIbHO-U3MEpUTENbHbIE HPUOOpPHI Ha
BaKyyM-JIMHUAX. BakyymHast mabopaTopHas TeXHUKA.

Bopoctpyiinble HacOChl, MPUHIUN UX padOThI U YCTPOWCTBO, HacaaKa JJIsl UX KpPEIUICHUs
K BOJOIIPOBOJHOMY KpaHy.

Tema 6. OcHOBHBIE CBEACHHUS 10 XUMHUYECKOH TEXHOJIOTNHU

ITonsATHE O CBIPBE: IPOMEKYTOYHOM MPOAYKTE U OTXOJAX IPOU3BOJACTBA; KOMIUIEKCHOM
€r0 UCIOJIb30BaHUU.

Ceippe, ero Bujbl, Kiaccu(UKalus, XapakTepUCTHUKA, 3amackl M TOJATOTOBKAa K
nepepaboTtke. M3bickanue Oosee AemeBbIX BUAOB ChIpbs. [IpuHIMIBI 1 MeTOABI oOOrameHus
ceIpbs. KoMImiekCHOE HCIIO0Ib30BaHUE CHIPHS.

Perenepanus 1 ucnonb3oBaHue OTXOJO0B. 3aMEHA MUILEBOTO ChIPbs HE MUILEBBIMH.

Boma B XxuMuyeckodl NpOMBIIIIEHHOCTH. [loAroroBka BOABI Uil NPOU3BOJCTBEHHBIX
IIPOLIECCOB, METOJIOB €€ OUNCTKH. VICTOUHMKY 1 XapaKTep 3arpsA3HEHUs] CTOYHBIX IPOMBIIIIIEHHBIX
BOJI. He0OX0MMOCTh COKpaIlleHuUs HCII0JIb30BaHMS BOJIbI B IPOMBIIIIIEHHOCTH. O00poTHAs BOja,
€€ OXJIaXK/IeHHE. 3aMKHYTBIE CUCTEMBI.

Bunbsl M MCTOYHHMKM DHEPIrUH, INPUMEHSIEMBbIE B XUMUYECKOH IIPOMBIIIJIEHHOCTH.
PanmoHanpHOE MCIIOJIB30BaHUE SHEPTUU. Y THIIM3ALUS TEIlIa OTXOISIINX Ta30B.

CkopocTH XMMHYECKMX IPOLECCOB M XMMHUYECKUX PEAKLUM B TEXHOJIOTMU. BnusHue
KaTaJIn3aTOPOB HA CKOPOCTh peakiuy. CrocoObl yBEINYEHUSI CKOPOCTH XUMHUYECKUX IIPOLIECCOB.
PaBHOBecne XMMHYECKUX IIpoLECCOB B TexHosoruu. llpumenenue npunnuna Jle - Ilarense
B XMMHYECKON TEXHOJIOTUU.

Knaccugukaius XuMHUECKUX Peaklnii B TEXHOJIOTHH.
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3aKOHOMEPHOCTH YIPABIICHUS] TUTIOBBIMA XUMUYECKUMH PEAKIUSMU.
[ToHsATHE O XUMHUKO-TEXHOJIOIMYECKOM MPOLECCE U TEXHOJIOTHYECKOM PEXHUME.
OnTuMaNbHBIA TEXHOJOTUYECKUM PEXKUM.

Tema 7. TeopeTnyeckue 0OCHOBBI AaHATUTHYECKON XUMHHU

[Ipenmer aHamuTHyecKOM XWMUU. KayecTBEHHbIW M  KOJIMYECTBEHHBIA aHAIU3
HEOPraHUYECKHNX
U OpraHWYeCKHUX BEIIECTB. 3aJauyd AHAJUTUYECKOW XUMHH [0 AHAIUTUYECKOMY KOHTPOJIIO
TEXHOJIOTMYECKUX MPOLECCOB. POJb aHATMTUYECKON XMMHUHU B MOBBINIEHUU KaY€CTBA IPOYKLIUH.

OOmue mpencTaBICHUS O PAcTBOPaX, PACTBOPUMOCTH Ta30B, XHUIAKOCTEH U TBEPIBIX
BemlecTB. Crioco0 BbIpaKE€HUS KOHLIEHTpAalMU pacTBOpoB. OOIIME MOHATHA O XUMHYECKOM
paBHOBECUHU
B TOMOI€HHOM U TeTeporeHHol cucremax. (OCHOBHBIE THUIIBI XMMHYECKOTO PaBHOBECHS
(KUCTIOTHO-OCHOBHBIE peaKuuu, peakuuu OKHCJICHUSI-BOCCTAHOBJICHUS u
KoMIUIeKcooOpa3zoBanusi). [IpencraBienre o KOHCTaHTaX B XMMHUYECKUX PABHOBECHUSIX PA3THYHbIX
THUIIOB. Ob6mee MTOHATHE
0 CKOPOCTH XMMHYECKOU peaKinu.

HampaBnenne XUMHUYECKMX pPEAaKIMHd B BOJHBIX pacTBOpax ciaboit Kuciotel. Cmecu
c1a0oi KHCIOTHI U €€ COJIM, B BOJHBIX PACTBOPax cliaboro OCHOBaHUsI, CMECH CIIa00r0 OCHOBaHUS
nu ero conu. MonHoe mnpousBeneHue Boxabl. [loHATME O BOJOPOJHOM M THAPOOKCHIHOM
noka3zarensix. CBoiicTBa Oy(epHBIX pacTBOPOB.

Peakuust ocaxaeHuss B XUMUYECKOM aHanu3e. [loHATME O TMOJIHOTE OCaXICHUS.
[Tpoussenenue pactBopuMocTu. DaKTOPHI, OMPEAEIIAIONINE PACTBOPUMOCTD OCATKOB. AMOP(HbBIE
Y KPUCTAJUIMYECKUE 0CaIKU. ICTHHHBIE U KOJUIOWIHBIE PACTBOPHI.

[ToHsATHE O KOMIUIEKCHBIX COEAMHEHUSAX U UX aHATUTHYECKUX XapaKTepUCTUKAX.

Mertposornueckie OCHOBBI aHAIMTHYECKOW XUMHUU. BBIOOp cXeMbl M MeToAa aHalu3a.
OT100p 1 MOAroTOBKA NMPOO K aHAIU3Y.

OcHoBHbBIE METOJbI pa3zeneHust (ocaxaeHue, dKCTpauus, Xxpomaropradus), TPUHIUIIBI
Y 3a71a41 KaYE€CTBEHHOI'O0 U KOJIMYECTBEHHOTO aHAJIN30B.

Meroapl KOJMMYECTBEHHOTO aHaluu3a, WX Kiaccuukanus. XuMuyeckue, (U3HKO-
XUMUYECKHE
1 (pU3MYecKue UX XapaKTEPUCTHKHA U OCHOBHBIC MpeabsiBiisieMble TpeOoBaHUs. COBpEeMEHHbBIE
HaIlpaBJICHUs Pa3BUTHS KOJIMUYECTBEHHOIO aHAJIN3A.

Tema 8. OCHOBBI KAYECTBEHHOI'0 AaHAJIN3A

3amaun KauyeCTBEHHOrO aHajlIM3a, ero XUMHUYECKUe, pU3ndecKkue U (PU3NKO-XUMUYECKHe
MeTobl. Bubl aHanmm3a B 3aBUCMMOCTH OT HAaBECKU aHAIM3MPYEMOI'O BEIIECTBA M KOJIMYECTBA
OIIPEAEIAEMOr0 KOMIIOHEHTA.

XapakTepHble peakluu KaTHOHOB M aHHWOHOB. Kiaccudukamuss HOHOB U JelieHUE
UX Ha aHaJUTUYeCKue rpynmnbl. J(poOHBIH W cHCTEeMaTHYECKUH XOJ aHalu3a. XapaKTepUCTHKA
AQHAIUTUYECKUX PEAKIINil: YyBCTBUTEIBHOCTh, U30UPATENbHOCTD (CeNeKTUBHOCTH). [IprmMenenue
peakuuii  0Opa3oBaHMs O0CaJKa, OKPAIIEHHBIX COCIUHEHMH, BBIIEICHUS Ta3a B METOJax
oOHapyxeHHsl. OCHOBHblE TPUEMBI BBIIIOJHEHUS METOJOB OOHApY)XEHUS: NPOOUPOYHBIE,
MUKPOKPHCTAJUIOCKOIIMYECKNE, KallelIbHbIE, MTMPOXUMUYECKUE PEAKLUU; Pa3AciieHUuE 0caaka U
pacTBopa buIbTpOBAaHNEM
U IeHTpU(YrupoBaHUEM; IPOMBIBAHHE OCAJIKOB.

Ilocyna, peakTuBBl U IPUOOPHI B METOAAX OOHApYKeHUs U uaeHTupukanuu. OCHOBHbIE
npuémMbl 0TOOpa aHATM3UPYEMOH MPOOBI B pa3HBIX arperaTHBIX COCTOSHUSAX W pEarcHTOB s
0OHapy’KeH!sI NOHOB BEILIECTB.
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Tema 9. OCHOBBI KOJIUYECTBEHHOI0 AHAJIN3A

OOmue MOHATHS 0 KOJMYECTBEHHOM aHamm3e W ero 3agavax. Kimaccudukamnus MeTomoB.
Ot60p mpoOsl. TeopeTnueckne OCHOBBI 'PAaBUMETPUUECKOIO aHallM3a: OcaKaaemasl U BecoBas
GOpMBI, TOJHOTa OCaXJCHUS, YHCTOTAa OCAJKa, BHIOOP MPOMBIBHOW JKHUIKOCTH. Bechl u
B3BemuBanue. OnpeeneHnue coiep:Kanus BJIaru B pa3IMuHbIX BEIIECTBAX.

OCHOBBI TUTPUMETPUUECKOTO aHaiau3a. [loHsTHE 0 KUCIOTaX M OCHOBAHUSX C MO3UIIMU
Appennyca u bpencrena-Jloypu. Kuciaorno-ocHoBHoe TuTpoBaHue. M3mepenne 00BbEMOB
pabouunx
U CTaHIapTHBIX pacTBopoB. [IpurorosiieHue pabouux U CTAaHAAPTHBIX pacTBOpPoB. KucioTHo-
OCHOBHBIC UHJIUKATOPBI. TeXHUKA TUTPOBaHUA. PacueTsl B THUTPUMETPUUYECKOM aHAIU3E.

Tema 10. AHanuTHYeCKasi XUMHS € OCHOBAMH (U3NYECKOi XUMUH

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIMU B METOZaX OOHApPYKEHUSI HEOPraHMUECKUX
coequHeHuil. Ilonartue 00 osnexkTpoagHoM noreHuuane. OCHOBHbIE HEOpPraHMYECKHE U
OpraHMYECKUE OKHUCIIUTEIM U BOCCTAHOBUTENIM, MCIOJIb3YEMble B KAau€CTBEHHOM aHAaJIM3e.
Hanpasnenue peaxkiuu
U CIIOCOOBI €T0 N3MEHEHHUS.

Knaccu¢ukanus KaTHOHOB U @HMOHOB 10 aHAJTUTUYECKUM rpynnaM. CuctreMaTHuecKuit
XO0Jl aHalM3a cMecu HOHOB. [[poOHble peakuuu. Vcnonb3oBaHuE peakuuil NMpeaBapUTEIbHOIO
OKUCJICHHUS
Y BOCCTAHOBJICHHUS TP pa3JeJIEHUH HOHOB. AHAJIN3 HEU3BECTHOI'O BEIIECTBA.

CyIIHOCTh TI'PaBMETPUUYECKOIO aHAIM3a, €ro TEOPETHYECKHE OCHOBBI, OCHOBHBIE
onepanuu. TexHuka nposeaeHus. McTouHMKN OMIMOOK.

®axTop nepecuera. Pacuer koaumuecTBa OcaaMTENs W IIPOMBIBHOW >KMIKOCTH. PacdeTsl
IpU IPaBUMETPUYECKOM aHaiu3e. TOYHOCTh aHauu3a M CIOCOOBI €€ MOBbIIIeHUs. VcTouHuKN
omnoOok. [Ipumeps! rpaBUMETPUUYECKUX OINPEISIICHUH.

Knaccudpukanus MeTogoB TUTPUMETPUUYECKOTO aHaiu3a. TpebdoBaHHMS K peakuusM
B THUTPUMETpUUYECKOM aHanu3e. [IpueMbl TUTpoBaHMs: MpPsIMOM, OOpaTHBIM, KOCBEHHBIM.
WNuaukatopsl. ONTUMAalIbHbIE YCIOBUS TUTPOBAHUSI.

MeTo KHCIOTHO-OCHOBHOTO THUTPOBAHMSI, €r0 TEOPETUYECKHE OCHOBBIL. l[loHsATHE O
MOCTPOECHUHU KPUBBIX TUTPOBAaHU. BiinsHue pa3auuHbIX (pakTOpPOB Ha CKA4OK TUTpOBaHUS. BriOop
uHAMKaTopa. KHCIOTHO-OCHOBHBIE PAaBHOBECHS B HEBOIHBIX M BOJHO-OPTaHUYECKUX CpeElax.
IIpumepsl onpeneneHni.

XUMHKO-aHATUTUUECKHE XapaKTEPUCTUKU DJIEMEHTOB, MCIIOJIB3YEMbIX B (PHU3HUKO-
XUMHUYECKHX MeTodax aHanmu3a. Kiaccudukamms (QU3NKO-XUMUYECKMX METOJ0B, KpaTKas
XapaKTepUCTHKA U

o0JacT MPUMEHEHHUS.

OcHOBHbIE CBeieHUSI O pedPaKTOMETPUH. 3aKOH OTPaKEHUS M TPEIOMIICHHS CBETa.
[Tpubopst
JUIsL OTIpEENIEHUS MTOKa3aTelsl MPEeOMIICHUS, IPUHIMII UX IEHCTBUSA U ycTpoicTBO. [IpumMepsl
KOJIMYECTBEHHBIX OIpe/IeICHHH.

OcHOBHBIE CBeleHUST O (POTOMETPUYECKHX METOAaX. TeopeTHYecKre OCHOBBI
(boTOMETpUYECKOTO METOAA.

[Tonatue o ¢orordpdexre u ¢dorornemente. DoTornekTpUUecKass KOIOPHUMETPHUS.
[TprMephl KOJTMYECTBEHHBIX ONpEeICHUH.

OcHOBHBIE CBeICHHS OO0 DJIEKTPOTrpaBUMETPUHU. DIEKTposn3 U 3akoHbl Dapanes.
Buemnmit
Y BHYTPEHHUH 3JIEKTPOJIN3, YCIOBUS JIs €70 IPOBEAEHUS. Y CTAHOBKH JUISI SJIEKTPOTPaBUMETPHUH.

[Ipumepsl KOJIMYECTBEHHBIX OMPEAEICHUMN.
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Ha3znauenue u MeTO/IbI TEXHMUECKOTO aHamu3a. MeToab! 0T00pa Mpod TBEPIABIX U KUAKUX
BEIIIECTB.

HopMmbl, 110 KOTOpBIM XapaKTepU3yeTCsl KauecTBO ChIpbsd WM Ipoaykra. Iloaroroska
UCIBITYEMOr0 MPOAYyKTa K aHanu3y. OToéop cpeaHeit mpoOsl.

Metoauka aHanu3a TOIUIMBA M CMa304YHBIX BELIECTB. AHalU3 TBEPAOrO TOIUIMBA Ha
coJiep>KaHue BIIary.

Omnpenenenue coaepxKaHUs 301bl, OOLIEH cepbl, BbBIXOAA JIETyYUX BEUIECTB U
TEIIOTBOPHOM
CIIOCOOHOCTH TOIUIMBA.

OcHOBHbBIE TOKa3aTead, XapaKTEepPHU3YyIOIIME COCTaB U CBOWMCTBA CMa30YHBIX Maced.
OnpeneneHne HU3KOTEMIEPATYPHBIX CBOWCTB M BA3KOCTHO-TEMIIEPATYpPHBIX XapaKTEPUCTUK.
[TonsiTue
JTUHAMUYECKOW, KHHEMAaTUYECKON U YCIOBHOM BA3KOCTU. THUIbI BUCKO3UMETpOB. OnpeneneHue
TEMIEPATYPhI BCIBIIIKU U BOCIITIAMEHEHHUS.

Anamu3 HeptH M HeTEMPOIYKTOB. OcHOBHBIC TIPOAYKTHI HedTenepepaboTKy.
[Tokazarenu, xapakTepusytomiie coctaB HehTu u HedrenpoaykToB. OnpeneneHue GpaKIuOHHOTO
COCTaBa, INIOTHOCTH, COAECPKAHHUSI MUHEPAJIbHBIX IPUMECEH.

MeTtonuka ompeseleHus TeMIEpaTyphl IJIABICHUS, KUICHHs, 3aCTHIBAHUS M BCIBILIIKU
B 3aKpPbITOM THIJIE.

Omnpenenenue coctaBa cepbl U XJIOPUAOB B He(DTH U HePTEPOTyKTaX.

XHMHUYECKHE OCHOBBI OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO U KOMILIEKCHO-METPUUYECKOTO
TUTPOBAHUS.

CriocoOb1  OOHapykeHHs KOHEYHOW TOYKM THTpoBaHUS. Munmukatopsl. Teopus
UHAUKATOPOB. OKHUCIUTENHbHO-BOCCTAHOBUTENbHBIE HWHANKATOPBL. MHAMKATOpPHI B MeTOAax
OCAKICHUS
(metoasl Mopa, ®onbrapaa, @asHca). MetamioXpoMHble MHIUKATOPHI B KOMIUIEKCHOMETPHH.

[locTtpoeHne KpuUBBIX TUTPOBaHUS, (AKTOpbl, BIUSIOLNIME HA HX CKadyoK. Pacuér
KOHIICHTpaLun
[0 KpPUBBIM TUTpOBaHUA. BriOop nHaukaropa. OmmOku TutpoBanus. [lepBudHble U BTOpUYHBIE
ctanaapTel. TpeOoBaHUS K IEPBUYHBIM CTaHIAPTaM, TUTPAHTHL.

CriocoObl MOBBIILIEHUS! TOYHOCTH TUTPUMETPUUYECKUX METO/I0B aHAJIN3A.

OOmue ceneHust o 6€30I0PETHOM TUTPOBAHMM. ABTOMATHYECKHE METOJbI TUTPOBAHMS
B aBTOMAaTUYECKOM KOHTPOJIE XUMUUYECKUX NPOU3BOJICTB.

Metoabl aHalM3a OPraHMYECKUX BEIIECTB: AJIEMEHTHbIM, (QYHKUIMOHAIBHBIA U
CTPYKTYPHBIM.

CriocoObl HIeHTH(PUKALIMN OPIraHUYECKUX BEILECTB C IIETIbI0 OKUCICHHS K ONIPeIeIEHHOMY
KJIacCy M0 XapaKTepHbIM XUMHUYECKHUM peakiusM U (U3HUecKuM MmapamerpaM. MeTobl
KOJINYECTBEHHOTO OIpENEIeHUs] OpPraHWYecKux coeauHeHuil. I[lpumepsl oOHapyxeHUs u
ornpezeneHus

VYT1eBo0pO0B, CIUPTOB, allbAETHI0B, KETOHOB, KAPOOHOBBIX KHCIIOT, aMUHOB, KHPOB U
YIJIEBOJIOB.

OcobeHHOCTH U 00JIaCTh NMPUMEHEHUS (U3UKO-XUMHUYECKHX U (U3NYECKUX METOJIOB
aHaiu3a,
uX KJaccu(uKaius, KpaTKas XapakTepuCcTUKa U 0071acTh IPUMEHEHNUS .

DNEKTPOXUMHUECKHE METOIbI, UX KiaccuuKkamus u 00JacTb MPUMEHEHHUSL.

[ToreHnomeTpusi, CyHIHOCTh MeTOJa W O0JIaCTh €ro NPUMEHEHHUs. 3aBHCHUMOCTh
MOTEHLIMaNda 3JIEKTPoAa OT KOHUEHTPAalWh HOHOB. WHIUMKATOPHBIM 3IEKTPOA U DIIEKTPOJ
CPaBHEHHSI.

HNonomerpus.

HNoncenextuBHble  31€KTpoAbl. Anmaparypa. Ilpumepsl  NOTEHIMOMETPUYECKHX

ONpeAeICHUN.
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DNEeKTpOrpaBUMETPUsl U KyJIOHOMETpUA. OneKTpoiu3 U 3akoHbl dapanes. VYciosus
BeJICHUs MIeKTposn3a. CXxeMa yCTaHOBKM KYJIOHOMETPUYECKOTO aHAJIN3d, KYyJOHOMETPHUYECKOE
TUTPOBAHUE.

Kynonometpsl. I[IpuMepsl KOJTUYECTBEHHBIX ONPEACICHUH.

Kongykromerpus, €ro CymHOCTb. DJIEKTPOIPOBOAHOCTh PACTBOPOB, €€ 3aBUCUMOCTH
OT KOHLEHTpauMH. Amnnaparypa i HW3MEPEHHs  DJIEKTPOIPOBOJHOCTH  PACTBOPOB.
KonaykromeTpruueckoe TUTPOBAHHUE.

OnTtuueckue MeTopl aHanu3a. POTOMETPUUYECKUI METO/.

®otorddext, poTornemMeHT, (POTOINEKTPOKOIOPUMETP. Bribop cBeroduibTpa u
KIOBETBI, IIOCTPOEHUE TPalyUpPOBOYHBIX KPUBBIX. I [puMephl KOJIMYECTBEHHBIX ONPENCICHUM.

CnektpodoromMeTpuyeckiii MeToA, ero cymHocTb. Crekrpodoromerpsl. [Tpunuun
HUX JIEUCTBUSL.

Onrtuyeckre cXeMbl U YCTPOUCTBO pUOOpoB. [IpuMepbl KONMUYeCTBEHHBIX OIpeIeIeHUI
BELIECTB.

Pedpakromerpus. 3aKoH OTpa)XeHUs U MpeoMIIeHHs cBeTa. [Ipubops! ais onpeneneHus
HoKasareJsi IpeIOMIICHUs, IPUHIMIT UX AeHCTBUS. ONTHYECKUE CXEMbI U YCTPOICTBO MPUOOPOB.

MeTtobl pa3fesieHus U KOHIIEHTPUPOBaHUS.

Xpomarorpadusi, Kak METOJ| pa3Je/ieH!s] U aHaJIu3a BEILECTB, €ro CYIIHOCTbh U 00JIacTh
IPUMEHEHHUS.

OcHOBHBIE TIOHATHS.

Knaccudukanus MEeTogoB B 3aBUCHMOCTH OT CIOC00a MepeMeNIeHruss cOpOSHTOB M OT
MeXaHU3Ma COpOIHH.

XapakTepucTuka aJcopOIMOHHONW, HOHOOOMEHHOM, OCaJ04YHOM, pacrpeAeIUuTeIbHON
u renb-xpomarorpapuu. Knaccudukaums MetooB Xxpomartorpaguu B 3aBUCUMOCTH  OT
arperaTHOrO COCTOSIHMS TMOJBW)KHOM UM HENOABIXKHOM  (a3. XapakTepucTUKa TIa30BOM
xpomarorpaduu, e€ BapuaHTBl: TIa30-aJCOPOLMOHHAs U Ta30KUAKOCTHaA. JKuakocTHas
xpomaTtorpadusi, €€ BapuaHThI:

KHJIKOCTHO-KUIKOCTHAS U )KUAKOCTHO-a/ICOPOLIMOHHAs XpoMaTorpadusi.

Knaccupukanus  MeTtonoB  xpomarorpagud B 3aBUCUMOCTH  OT  TEXHUKH
Xpomarorpaduyeckoro pasjeseHus. XapakTepucTUKa KOJIOHOUYHOM, OyMaXKHOW U TOHKOCTIOHHON
xpomarorpadumu.

Knaccudukanus meronoB xpomarorpadguu B 3aBUCHUMOCTH OT LEIM HPOBEAECHUS
XpomaTorpaduueckoro npoiecca.

Amnmaparypa B ra3oBo xpomarorpaduu. XpoMarorpammsl. TexHuka
xpomaTtorpadupoBanus. BnusiHue paznuuHbIX (PakTOpoB Ha mokKasaHus mpubopa. Metoabl
pacuera Xxpomartorpamm. IIpuMeHeHue ra30Boi Xpomartorpaduu JUIsl aBTOMAaTH3aIUH
MIPOU3BOJICTBEHHBIX MPOIIECCOB.

OKcTpakuys, €€ CyIIHOCTh U BEIMYHMHBI, €€ XapaKTepU3YIOLIHE.

TexHuKa sKCTparupoBaHus, €ro poiib B MOBBIIIEHUH YyBCTBUTEIBHOCTH U CEIEKTUBHOCTH
ONIPEIEIICHUN.

Hedenomerpust u TypOuaumerpusi. SIBIE€HUS CBETOPACCEIHHOCTH M CBETOMOIVIOMICHUS
OpU MPOXOXKJIEHUM ITydKa CBeTa 4epe3 AHcIepcHyro cucremy. [Ipubopsl, mpuMeHseMmsble s
U3MEPEHMM, MPUHLUUII MX JEHUCTBHS, ONTHYECKHE CXEMBI M YCTpoWcTBO. IIpumepsl
KOJIMUECTBEHHBIX
ONpECICHUN.

[Tonatue o cnekTpoHOTOMETPHUUECKOM, HE(DEIOMETPUUECKOM U TYPOUAMMETPUYECKOM
TUTPOBAHUHU.

CrexTpalibHbId METOJT (aTOMHO-3MUCCHOHHBIM METOZ). ATOMHBIE CIEKTPBL. DHEPIus
BO30OYXeHusT u HoHU3anuu. CriocoObl BO30YXICHHUS aTOMOB.

CrieKTphl: pEHTT€HOBCKUE, UCITYCKAHUS U MOIVIOIIECHUS.

OCHOBBI KaueCTBEHHOI0 M KOJIMYECTBEHHOIO 3MHCCHOHHOrOo meroaa. Cxema aHamusa.
Hcrounnku BO30YXIeHHUS CIEeKTpoB. CrHekTpanbHble MPHOOPHI, HMX ONTHYECKHE CXEMBI.
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KBanTomeTpsl.
[Ipumepsl KaueCTBEHHBIX U KOJIMYECTBEHHBIX ONPEICICHUMN.

dotoMeTpusl  IUIAMEHH. XapakTepucTuka MeTofa M O0JIaCTh IPUMEHEHHS.
[TpunuunuanbHas cxeMa miameHHoro oromerpa. [Iprumepsl KOTUUYECTBEHHBIX ONpeeICHUH.

Bonbramnepomerpusi. SIBnenne mnomspusanuu. I[lpenensHbiii U nud¢Gy3MOHHBIA TOK.
Bonbramnepnas kpusas. [lotennuan noayBonssl. [IpuHnunuanbHas cxema noyisporpapuieckoi
ycraHoBkH. [lomsporpadpl. DieKTponuTHYECKash sS4eiKa. DIEKTPOIU3EPBL.  DICKTPOIBI
CpPaBHEHUS: CHATHE MOJAPOrpaMMbl. AMIIEPOMETPUUYECKOE TUTPOBAHHUE.

TepMoasieKTpHUECKUil METOM, €ro CYIIHOCTh M 00JIacTh NpPUMEHEHUs. Armmaparypa
JUIsl IPOBEJICHUsI 3Kcpecc aHanu3oB. [IpuMepsl onpeneneHnii.

Tepmuueckuii Meroa. TeopeTudyeckre OCHOBBI METO/Ia, €r0 HA3HAYCHUE, NPUMEHsIEMAas
anmaparypa, npuHuun e€ pabotsl. [locTpoenue Tepmorpamm tepmorpasurpamm. [IpoBenenue
pacu€roB. Mcnonp30BaHre TEPMUYECKOIO aHAIN3A IIPY U3YYEHUU CIUIABOB.

Macc-cniektpomeTpudyeckuii mMeroa. TeopeTuueckue OCHOBBI METOJd, O0JIACTh UX
npumeHeHus. Cxema Macc- CrieKTpoMerpa. Macc CeKTporpamMmsl, CrocoObl WX pacuu(poBKH.
Pacuetsl, mpuMepsl onpeaesieHui.

Pagnomerpuueckue Meronbl aHanuza. CyIIHOCTh M Ha3HAuY€HUE pPATUOMETPHUUYECKHUX
MmeTo10B. [IpumeHsiemas anmapaTypa, IpUHIHI €€ AeCTBUS U IpaBuiia padoThl ¢ Hell. [Ipumepsl
ONPEAEIICHUN.

Pacuérel. Anamu3 Boabl. IlokasaTenu KOHTpoOJsI KadecTBa BOJbI, METOAUKA UX
ONPEAEIICHUN.

AHanu3 Ta30B. 3HAUYECHHE MPOBEJCHUS aHalIM3a TIa30B B PA3JIMYHBIX OTPACIAX
IPOMBIIIICHHOCTH. METO/IbI OCYIIECTBICHUS aHAIN3a ra30B. XapaKTePUCTHKa aOCOPOIIOHHOTO
METO0/1a Ta30BOI'0 aHAJIU3A.

I"azoananuzatopsel. X cxembl ¥ IpUHIUN padbOoThl. XpoMaTorpaduueckuii METo ] aHaIu3a
ra30BBbIX CMECEH.

AHanu3 ToruBa. TermnoTBopHas CHoCOOHOCTH TOIIIMBA, CITOCOOKI €€ ONpeIeIICHHUS.

AHnanu3 karanuzatopoB. KpaTkue cBeneHHs O CBOMCTBax Karanu3aTopoB. OCHOBHBIE
TpeOOBaHMs, MPEIbSABIsEMble K HHUM. MeTOANKa ONpeneseHUusT HACBIMHOW TUIOTHOCTH H
rpaHyJOMETpUUECKOro cocraBa. OrmnpeneneHrie MEXaHMYeCKOM MPOYHOCTH U HMHAEKCa
AKTHBHOCTH.

AHanu3 NpoAyKTOB HEOPTaHMUECKOro cuHTe3a. IlocTaniiHblii KOHTPOJIb TPOU3BOCTBA,
ero TOYKUA. MeTojapl OmpeneNieHus KHUCIOT, COJieM W ymoOpeHuid, MPOBOJAMMBIX Ha 0a30BOM
MPEANPUITHH.

AHaIN3 OPraHNYECKUX BEMIECTB. METOIbI ONPEICIICHUS A/10B M B3PbIBUATHIX BEIIECTB.

AHanu3 BBICOKOMOJIEKYJSIPHBIX COEIMHEHUW. AHAIU3 ChIPbs, TOTOBOM MNPOAYKIIHMH,
MTOJIyIIPOBOJTHUKOB
¥ 0TX0/10B 0230BOT0 MPOM3BOJICTBA.

Tema 11. DxoHOMHKA 0TPAC/IN U NPEANPUATHS

Uto Takoe “PKOHOMHUKA”, “9KOHOMHUYECKAs JCATEIIbHOCTD , “OKOHOMHYECKOE 0J1aro”.

XapakTepucTiKa OCHOBHBIX IMPU3HAKOB SKOHOMHUKH: TMOTpeOJeHUE >KU3HEHHBIX OJar;
MIPOU3BOJICTBO M BOCIPOU3BOJICTBO JKM3HEHHBIX Ollar; 0OMEH TOBapoB; JACHEKHOE OOpalleHUE;
7 (PeKTHBHOE UCTIONB30BAHUE PECYPCOB; YIKOHOMUYECKUM POCT.

Ce0ecToMMOCTh TPOJYKIIMH — BaXXHBIM JIKOHOMUYECKUH TMOKazareiab paboThl
npeanpustiii (oObeauHeHui). Poib TpyHAOBBIX KOJJIEKTUBOB B BBISBJICHHHM W SKOHOMHOM
MCIIOJIb30BAaHUU PE3EPBOB, COKPAIICHUH HEMPOU3BOIUTENBHBIX PACX0/I0B.

Knaccudukanmss 3aTtpar Ha NPOU3BOJACTBO IO HSKOHOMHUYECKHM DJJEMEHTaM |
KaJTbKYJISIIHOHHBIM CTAaThsIM pacxoaoB. CTpyKTypa ce0eCTOMMOCTH MTPOMBIIIIEHHON MPOTYKITUU
0 CTaThsM PACXO0J0B. 3aBHCUMOCTh CTPYKTYPBI CEOECTOMMOCTH OT 0COOCHHOCTEH MPON3BOICTBA.
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Ilonsatue u 3HaueHUE IICHBI. BI/II[IJI IOCH Ha MPOMBINIJICHHYIO MNPOAYKIWIO: OITOBBIC U
PO3HUYHbIE, TOTOBOPHBIE.

[Mpubbute  (moxox) mnpeanpuatuii (oObeqUHEHHMI) — O00OOMIAIONINI IMOKAa3aTeNb
(HHAHCOBO-X 035 CTBEHHOM JIeATeIbHOCTH. [Toka3aTenn peHTabeIbHOCTH.

3apa0oTHas J1aTa U OCHOBHBIC MPUHIUIBI € opranusaiuu. OpraHu3amus 3apadoTHOMN
IUIATHI HA MPEANIPUITUX. DOPMBI U CHCTEMBbI 3apa0OTHOM IITATHI.

[MonsiTre Ou3Hec-1IaHa, cdepa ero NMPUMEHEHUs U YCIOBUs pa3paboTKu. busHec — mian
HPEANPUSATHSI, OCHOBHBIE 33/][a4k, KOTOPBIE MPEANPHUITHAE PEIIACT C TOMOIIBIO OM3HEC — IJIaHa.

IIpakTnyeckoe o0yueHue

Tema 1. UHCTPYKTAXK 110 OXpPaHe TPYAA U NPOMbILILIIEHHOMH
0e30MacHOCTH

HHCTpyKTaX 10 0€301MacHOCTH TpyAa Ha pabovnx MECTax.

be3zonacHocTk pu paboTe B XUMUUYECKON U (PU3UKO-XMMHUYECKOH J1ab0paTOpHsIX.

[TprunHBI U BUJIBI TPaBMaTHU3Ma U MEPBI IO €T0 MpeaynpexaeHno. OrpaxieHne OnacHbIX
30H.

[Toxxapuass  Oe3omacHocTh. [lokapuas  curnHanuzauus. [lpaBuna  mosib30BaHUS
OTHEONACHBIMH KHJIKOCTSIMHU.

OneKkTpoOe30nacHOCTh.  3allluTHOE 3a3emiieHue obopynoBanus. IlpaBuna paboThI
Ha 3JIeKTPOU3MEPHUTEIbHBIX YCTAaHOBKAX, IPUOOpax U ammaparype.

Tema 2. Texnuka J1adopaTopHbIX padoT

[TpakTHyeckoe 03HaKOMJICHHE C YCTPOMCTBOM M OCHAIllEHHEM pabouero Mecta jJabopaHTa
XUMHYECKOTO aHajn3a, MOJIBOJIKAMH Ta3a, DJIEKTPUYECTBA, BOJBI, CKATOTO BO3/IyXa M BaKyyMa.
Yxon
3a pabO4YMM CTOJIOM, ITOATOTOBKA €r0 JUIS POBEIECHUS aHAM30B. MBIThE U CyIIIKa XUMHUYECKOU
nocy/ibl 00IIEro Ha3HAUEHUs], N3TOTOBJIEHHE ITUKETOK M HaMUCeH JUIsl Hee.

OTOOp PeaKTHBOB U MPHUTOTOBIIEHUE PACTBOPOB ISl MBIThS TTOCY/IBI OOIIETO HA3HAYCHUS
XUMHYECKHM M CMEIIaHHBIM crioco0amu. Beibop pacTBopuTens, crnocod ero ounctku. [IpoBepka
MIOCY/IbI HA YUCTOTY.

OcBoeHue MpuUEeMOB pabOThl ¢ HarpeBaTenbHbIMU MpuOOpamu. Cylika XUMHYECKON
MOCyIbl TP HarpeBaHWM. Pe3ka CTEKISHHBIX TPYyOOK W Majo4eK, IUIABJICHHWE HX KOHIIOB.
Crubanue
U OTTSTUBaHUE TPYOOK.

ITon6op, cBepienue u 06paboTka MPOOOK.

OcBoeHMe MPUEMOB HAarpEeBaHWsI, CYIIIKH U TPOKATHBAHUSI.

[TpoBepka ucnpaBHOCTH TepMomeTpa. OnpeaeneHue TeMIepaTypbl KUIIEHUS BEIIECTB.

YcTaHOBKa TEXHHMYECKHX BECOB, ONpEACIICHHE HYJIEBOH TOUYKH, B3BEIIMBAHWE TBEPJBIX
TeJ, 3alKUCh PE3yabTATOB. YXOJ 3a BecaMH. B3sTHe HaBECOK CBHIMYYHX U JKUKUX BEIIECTB.

W3menpueHne HeOOIBIIOT0 KomdecTBa colieil. OCBOSHHE MPHEMOB CMETITMBAHHS TBEP/IBIX
BEIIECTB M KHUJIKOCTEH.

OcBOCHHE TTPHUEMOB CMEIITHBAHMS TBEPBIX BEIICCTB U KUIKOCTCH.

[IpuroToBneHue OMPENEICHHOTO KOMUYECTBa (MacChl) pacTBOpa BeIIeCTBA 3aJlaHHOM
MIPOIICHTHOW KOHIICHTPAIIMU U3 BeIecTBa (0€3BOIHOTO M KPUCTAIIIOTHAPATA), U3 pacTBOpa Oojiee
BBICOKOM KOHLICHTPALIUH.

OnpeneneHne apeoMeTpOM IUIOTHOCTH BOAHBIX PACTBOPOB KHUCIIOT, COJIEM M IIEJIOYEH;
HAXO0XJICHWE WX KOHICHTPAIMU MO TIUIOTHOCTH. I[IpUTOTOBJIEHHE OMNpEIEIeHHOTO Oo0BemMa
pacTBOpa 3aJlaHHOM KOHIIEHTpAIUH U3 BellecTBa (0€3BOJHOr0 U KPUCTAIOTHPATa), U3 pacTBOpa

24



MPOLEHTHOU
¥ MOJISIPHOW KOHIICHTPAIHH.

OuncTtka BeniecTs. Bri6op ¢unbrpytomero marepuaia, urotosienue puiabtpa. COopka
YCTaHOBKH Ui GuiabTpoBaHHuA. OYHCTKAa XMMHUYECKUX BEIIECTB OT MEXaHHMUYECKHX MPHMECEH.
OcBoeHHe MPHUEMOB MPOMBIBAaHHS OCAKOB NPH (PHIBTPOBAHUU U LEHTpUyrupoBanus. OuncTka
KHUJKUX BEIIECTB AUCTUIUISAIMEH. DKCTPAKIHS BEIIECTB.

[Tonyyenue razoB. Pazbopka, MpIThe M cOOopka ammapara Kumma, wcrblTaHHe €ro Ha
TepMETHYHOCTh W 3apsaka. llomyueHwe BOJOpOsAa, WMCHBITAHUE €ro Ha 4YUCTOTY. OYMCTKa
BOJIOPOJIa TIPY MOMOIIM IPOMBIBOYHBIX CKJISHOK. IloiydeHue, ouncTka, Cylika U coOupaHue
kuciopoza. Pazdopka, MbIThe U cOOpKa Ta30MeTpa, 3aIIOJTHEHUE €r0 ra30M.

Ot6op m moaroroBka mpod i aHanu3a. OTOOp MEpBUYHON CpeaHell mpoObI, ee
U3MenbueHNe, NepeMenInBanie 1 kBaproBanue. OTOOp M MOATOTOBKA J1aOOPaTOPHBIX MPOO, a
Takxke mpod MmetamuioB. OT6op mpod pacTBOPOB U3 INEKTPOXMMHUYECKHX BaHH. llepeBeneHue
BEIIIECTBAa B PACTBOpP PAacCTBOPEHHMEM B KHCIOTax M ciuiaBieHueM. Ompenenenue pH cpenpl.
[TpuroToBneHne peakTUBOB C UCTIOIB30BAHUEM CIIPABOYHHUKA 110 AaHATTUTUYECKON XUMUH.

OsBrnajieHre OCHOBHBIMU ITPUEMaMH I'PaBUMETPHUYECKOTO (BecoBoro) ananusa. [loaroroska
pabodero mecra, mocyabl W JiabopaTopHOro oOopymoBaHus K padore. JloBeneHue Orokca,
dapdopoBoro TUrIA ¢ GUIBTPYIOLUIMM JHOM J0 IMOCTOSHHON Macchl. [Ipuemsl oTOopa HaBecku
Uit ananu3a. OnpeaeneHne coaepkaHus Bjard B aHAIM3UPYEMbIX MaTepuaiax. Beaenue zamuceit
¥ pacyeToB IIPU TPABUMETPHUYECKOM aHAIIH3E.

OBnazeHue OCHOBHBIMM IpUEMaMM TUTPUMETPUYECKOrOo (0OBEMHOIO) aHaIu3a.
[ToaroroBka paboyero Mecta u 060pyaoBaHus K pabote. OCBOeHUE IPUEMOB 0TOOPA KUIKOCTEH
MUIETKOH, 3aII0JTHEHUSI MEPHOH KOJIOBI, OIOPETKH, 0TOOpa BCIIOMOTaTEIbHBIX PEAKTHBOB MEPHBIM
mmHApoM. OTcuer oObema JKUAKOCTH 10 OropeTKe, TOUHOCTh orcyera JlpoBepka 00bEMHBIX
MEpPHBIX KOJIO, MUIETOK, OIOPETOK, Kamii pacTBopa u3 OropeTku. [IpuroromneHue 3aiaHHOTO
o0beMa pacTBOpa HEOOXOAMMOM KOHLEHTpAlMM M3 YUCTOrO BElIeCTBA, OE3BOAHOTO U
KpucTaioryapara. [IpuroToBieHrne CTaHIapTHBIX PacTBOPOB M3 (uKcaHaioB. [IpuroroBnenue
pPacTBOPOB MHIMKATOPOB; paOOYMX pACTBOPOB KUCIIOTHI U MIETIOUYH, UX CTaHJapTU3ALMSL.

Tema 3. O0yueHne Ka4eCTBEHHOMY AHAJIH3Y HEOPraHMYECKHUX COCANHEHUI

AHanIn3 KaTHOHOB NEPBOM AHAIUTUYECKON I'PYIIIIBI.

JleiicTBre rpynnoBoro peaktuBa Ha HoHbI cepeOpa (1) u cunua (Il). Paznuuue coiicT
XJIOpUAOB cepedpa M CBHHLA. BBIMONHEHHME CHCTEMaTHYECKOro aHajiu3a. BbIMogHeHue
CUCTEMATUYECKOT0 aHaJIM3a CMECH KaTHOHOB IIEPBOM TPYIIIIHI.

AHann3 KaTHOHOB BTOPOM aHAJTUTUYECKOM IPYIIIBI.

JetictBue rpymmoBoro peaktuBa Ha noHbl 6apust (1), crponrms (1) u kagpuums (11).

JpoOusie peakuuu. [IpoBeaeHne CUCTEMAaTHYECKOTO aHAIM3a CMECH KaTHOHOB BTOPOIi
TPYHIIBL.

AHaIn3 KaTHOHOB TPEThEN aHATUTUYECKON IPYTIIIbI.

JetictBue rpymmnoBoro peaktua Ha woHbl anxumuuus (I1), muaka (1) u xpoma (1).
[Ipenynpexnenue komton1000pazoBanus poOHble peakiuu. BhINOIHEHHE CHCTEMAaTHYECKOTO
aHaJIM3a CMECH KaTUOHOB TPEThEU IPYIIIbIL.

AHanu3 KaTHOHOB YETBEPTON aHATMTHUUECKOU TPYIIIIHI.

JeiictBue rpynmnoBoro peaktuBa Ha noHsl Maruus (1), mapranua (Il), xxeneza (I1,111) u
Bucmyta (111). IpoGHble peakiinu. BrimonHeHNE CHCTEMAaTHUECKOT0 aHaIM3a KAaTHOHOB YETBEPTON
TpyHIbI
C IIpeBapUTEIbHBIM UCIIBITAHUEM Ha npucyrcTBue xenesa (11,11).

AHann3 KaTUOHOB ISITOW aHATUTUYECKOUW TPYIIIbI.

JleiicTBue rpynmoBoro peaktuBa Ha nonbl kobansta (I1), Hukens (1), kagmus (1) u meau
(I1). BeimonHeHre aHaIM3a CMECH KATHOHOB TISITOM TPYIIITBI JPOOHBIMH PEAKIIHSIMHU.

AHaJ13 KaTHOHOB IIECTON aHATUTUYECKOMN TPYIIIbI.
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Oo6napyxenue nonoB Harpus (1),kamus (1) 1 ammonus. JlpoOHble peakiu. AHaJIN3 CMECH
KAaTUOHOB IIECTH aHATUTUYECKUX TPYIIL.

Peakiuy aHanoHOB NIEPBOM AHAIMTUYECKOM TPYIIIIBL.

OOGHapyxeHue xXJIopua-, OpoMu-, CyabduI-, 1 HOHOB.

Peakuuy aHMOHOB BTOPOM aHATUTUYECKOU IPYIIIIBL.

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

Peakuiuyu aHMOHOB TPEThEW AHAIUTUYECKOU IPYIIIIBIL.

OOHapy)XeHue HUTpAT-, HUTPUT- U alleTaT HOHOB.

AHanu3 cMecu aHHOHOB NEPBOil — TpeTheid rpymi. [IpoOsl Ha AaHMOHBI JIETYYUX KUCIOT.

Amnanu3 HensBecTHoro Beuiectsa. IIpensapurenbHble ucnblTanus. BeiOop pacTtBopuTes.
O0ocHOBaHKE X0/a aHAIIN3A.

Benenune nabopatopHOro *xypHaia Ipy BbIIOJIHEHUH aHAINTHYECKUX padoT

Tema 4. O0y4yeHune rpaBUMETPUYECKOMY AHAIU3Y

VYcraHoBKa aHaJIMTUYECKUX BecoB. IIpoBepka HyneBOW TOUKHM, €€ KOPPEKTUPOBAHUE.
TexHuKa B3BEIIMBAHUS HA aHAJIUTHUYECKUX Becax. BeaeHue 3amuceil Npu B3BEIIMBAHUHU. YXOJ
32 QaHAJIMTUYECKUMU BECaMH U Pa3HOBECAMH.

OT00op M pacTBOpPEHHE HABECKH TEXHOJIOTHYECKOTro xjopuua Oapus. [IpuroroBieHue
pa30aBIEHHOTO pacTBOpa CEPHOM KHUCIOTHI M3 KOHLIEHTpUpoBaHHOro. OBnajgeHue NpuémMamu
MOJYYECHUSI YHCTHIX KPYMHOKPHUCTATMYECKUX ocankoB. Ocaxnenue Oapus B BHIE Cyibdara.
ITpoBepka noaHOTHI OcaxaeHus. PUIBTPOBAHNE 0CAKA U IIPOMBIBAHUE €TI0 ACKaHTALUEH.
[Ipoba Ha MONHOTY OTMBIBaHHMS OCaaKa OT M30BITKAa ocaguTens. BreicymmBanue ¢uibTpa c
0CaJIKOM
B cylinibHOM mIKady. O3oneHue (puiabTpa B IUIAMEHU TOPENKH, MPOKAIMBAHUE OcCajiKa N0
HOCTOSIHHOM Macchl B MyQenbHoi nieun. [IpoBeaeHne pacuéros.

Tema 5. O0yyeHne THTPUMETPHYECCKOMY AHAJIU3Y

OmnpeneneHue BEIIECTB METOJOM KHCIOTHO-OCHOBHOTO THUTpoBaHus. IIpurorosinenue
pabouux pacTBOpOB MmIENOUM 0Oe3 KapOOHATOB, COJITHOW KHCJIOTHI, a TaKXe CTaHIapPTHOTO
pacTBOopa KapOoHaTa HaTpus, LIaBeNEeBOW M SHTapHOM kuciaoT. OmpeseneHue KOHLEHTpaluu
pabo4mx pacTBOPOB TUTPOBAHUEM CTAHJAPTHHIMH pacTBOpaMu. BeiOOp MHAMKATOPOB.

OnpeneneHue KONMMYECTBA CEPHOM KHUCIOTHI B KOHTPOJIBHOM  pacTtBope. Pacuér
pe3yJIbTaTOB aHATU3A.

Omnpenenenue conepkaHus IIeNO4Yed W PacTBOPUMBIX KapOOHATOB HpPU COBMECTHOM
npucyTcTBum. OnpeneneHre KapOOHATOB U THIPOKAPOOHATOB MPH COBMECTHOM MPUCYTCTBUU.
Pacuér pe3ynbraToB aHanusa.

Ornpenenenne yCTpaHUMOW (BpEMEHHOW) U TIOCTOSTHHON KECTKOCTH BOJIBI.

AHanu3 BEIIECTB, ONPEAEIAEMbIX METOJOM [IEPMaHTaHATOMETPHH.

[IpurotoBnenne paboyero pacTBopa IepMaHraHara Kajlusg M OIpEAeNIEHUE €ro
KOHIEHTPALlUU METOJOM OT/IEIbHBIX HABECOK 110 LIABEJIEBON KHUCIIOTE.

Omnpenenenue coiep:kaHus OKcanata aMMOHHUS B pacTBope. PacueT pe3ynbraTroB aHanmu3a.
Omnpenenenue cynbdara xenesa (ll) B xxenesnom kynopoce. OnpesneneHue cojepKaHus Xpoma
B OMXpomare Kajusl.

AHanu3 BeIIECTB, ONpeAeNseMbIX METoAoM Homomerpuu. IlpuroroBnenue pabodero
pacTtBopa TuoCyibdaTa HaTpus. OmnpeneiaeHre ero KOHIEHTPAIMH 10 THPOBAHHOMY PAacTBOPY
nepMaHraHara Kajaus u ouxpomara kanus. [Ipuroroienue pactBopa Kpaxmaiia.

OmnpeneneHne NPOLEHTHOTO COAEpPkKAHUSA Cylb(ara HATpUs B TEXHUYECKOM Cyibduie
Hatpus. Pacuet pesynbraToB ananusa. [Ipurorosnenue pabodero pacTBopa ifoa 1 yCTaHOBJICHUE
€ro TUTpPa IO THOCYIb(ATy HATPHUS.
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AHanmu3  BEIIECTB, ONpPENEISEMbIX METOAOM  OCAJMTEIIbHOIO  TUTPOBAHUS U
KOMIUIEKCHOMETpHH. [IpuroroBiieHre pacTBOPOB: CTaHAAPTHOrO XJIOpHAA HATpHs, pabouyero
HUTpAaTa cepedpa,
UHUKATOpA.

Omnpenenenue tuTpa pabouero pactBopa cepedpa. Beruncienue conepxanus XJIopuaa
HATpUs B KOHTPOJIBHOM PacTBOPE.

Pacuér pesynbraToB aHanusa. [IpuroroBnenue pojanuaa Kajivs WIA aMMOHUS U YCTAHOBJICHHE
€ro TUTpa.

KommiekcHometpusi. [Ipurorosienne naankatopa. OnpeneneHue coaep:kanus cepedpa
B BbIJIaHHOM pacTBOpeE.

[TpuroroBnenue nuanKaTopa u 0ydepHoro pactsopa. [Ipurorosnenue padbodero pactsopa
komruiekcoHa Il u  mpoBepka ero KOHIEHTpallMd IO pacTBOpy cyibhara MarHus,
MPUTOTOBJICHHOMY
u3 pukcaHaa.

Tema 6. [IpakTHKYM 110 OPraHUYeCcKOM XUMHH

OuncTKa OpraHMYeCKUX BEIIECTB MePeKpUCTAIUIM3alUel U BO3TOHKOM.

Ouncrka OeH30iHON M 1IaBeneBON KUCIOT. OmnpeneneHne TeMIIepaTyphl TUIABICHUS U
KUIIEHHs OPraHUYECKHUX BEIECTB.

Cymika oOpraHMY4ecKMX BEIIECTB pa3IM4YHBIMU MeToAaMH. BeiOop ocymurens.
[TpurotoBneHue OXJIaXAIOLUINX CMeceil.

CoOopka nmpudopoB I IPOBEICHUS padOT, CBA3aHHBIX C OXJIAKICHHEM BEIIIESCTB.

[IpenensHble yraeBogopoasl. [lomyueHue MeraHa, u3ydeHue ero cBoiictB. CuHTes
OpOMHCTOr0 WM UOAMCTOTO 3TUjA. PacuéT He0OX0AMMOro KOJIMYECTBA BEIIECTB ISl peakluu U
TEOPETUYECKOr0 BbIXOAA NMpoIyKTa peakuuu. lIpoBenenume cunTe3a. BeineneHue, ouucrka u
BBICYIIMBaHHE T'OTOBOTO MPOAyKTa. Pacuér BBIX0J1a MPOAYKTA B MPOLEHTaX OT TEOPETUUYECKOTO.

Henpenensusle yrnesonopossl. [lonydenue stunena n anerunena. Mzyuenne ux cBoncTs.

Hedts. COopka mpubopa ans ¢paxuuonupoBanust Hedtu. IloaroroBka HepTH It
pa3roHKH,

a npuéMHUKOB - s cOopa Qpakuuil. [IpoBenenue ¢paxkiuoHupoBaHus, oTO0p (pakuuil.
KonnyectBeHHble pacuéThl GpaklIMOHHOMN pa3roHKU He(TH.

Apomaruyeckue yriaeBopopozasl. [IpoBeneHue peakuuii XapakTepHbIX [js OeH3o0u1a,
ero OpomMHpoBaHUe.

Anbaeruapl U keToHbl. CpaBHEHNE XUMUYECKUX CBOMCTB aJIbJIETHJIOB U KETOHOB.

Cruptsl. IIpoBenenue peakuuii, XapakTEpU3YIOLIMX XUMHYECKHE CBOMCTBAa OJHO —
Y MHOTOATOMHBIX CIIMPTOB.

BzaumogpetictBue cimptoB ¢ runpokcunom meau (11).

PatBopenne ¢enona B Boae. [lomydyenue ¢eHonaTa HaTpusi, €ro pasjioxKeHHe,
OpomupoBaHue, CyabGUPOBaHUE U HUTPOBaHHE (HEHOJIOB.

Opranunyeckue kuciaoTel. Onpesenenrne pacTBOPUMOCTH B BOJIE PA3IUYHBIX KAPOOHOBBIX
kucioT. [IpoBeseHune peakiuii, XapakTepu3yoLIX KUCIOTHbIE CBOIICTBAa KapOOHOBBIX KHUCIIOT,
WX pa3noxeHne npu HarpeBaHUH.

Amunsl. [IpoBenenue peakimii, XapakTepU3yOIIKUX CBOMCTBA aMUHOB KUPHOI'O Psijia.

VYrneBoasl. Peakius kpaxmana c ogoMm. IlpoBenenune KucioTHOro u (epMEeHTaTUBHOTO
THJIPOJIM3a KpaxmMaa.

KavecTBEeHHBIN 3JIEMEHTHBIN aHAJIN3 OPTAaHUYECKUX COETUHEHHUIA.

Omnpenenenue yriepoaa mpoOoil Ha oOyriiMBaHUE, yriepoJa M BOJOPOJa COXIKECHHEM
BEIIIECTBA C OKCHJIOM MEJIH, a30Ta U CEPbI € IUIABJICHUEM C METAJUINYECKUM HaTpUEM, XJIOpa.

VYraeBogopoasl. OO6HapyKeHHue JBOWHOM M TPOWHOMN CBSI3U B yrieBoAopoaax. Peakiun
apOMaTUYECKHUX YIIIEBOJOPOJIOB.

Criuptel. OOHapy)KeHUE U OTIPE/ICTICHNE CIUPTOB PEaKIUSIMH OKUCICHHS.
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OO0HapyxeHre BOJIBI B CIIUPTE, €ro 00e3BOKMUBAHUE.

KagecTBeHHbIE peakIMi HAa MHOT'O aTOMHbIE CITUPTHI U ()EHOJBI.

Anbpaeruapl 1 KeToHbl, KauecTBEHHbIE peaklUy Ha albAEruabl U KEeTOHbI. OnpeseneHue
Cylb(paTHBIM METOAOM (GopMajbAeruja, a ruAPOKCUIAMUHOBBIM METOJIOM — KETOHOB. Pacuér
pe3yJIbTaTOB aHAIU3A.

KapOoHoBble KucCioThl M aHruapuabl. OmnpeneneHue YKCYCHOH KHCIOTBI METOJIOM
KHCJIIOTHO-OCHOBHOTO THUTPOBaHUs, (hTaneBOro aHruapuaa — peakuueil srepudukanmu. Pacyér
pe3yJIbTaTOB aHAIU3A.

Amunbl. KauecTBeHHble peakuuu Ha amuHbl. Omnpenenenue 2 — HadTONAa METOJAOM
azocouetanus. Pacu€r pe3ynbraToB aHanusa.

Oxkcukucnorsl. KauecTBeHHbIE peakluu Ha OKCUKUCIOTHL. OOHapyKeHHE MOJOYHOU
KHCJIOTBI
B ChIBOpOTKE. OnpeieneHue acuupyHa.

VYrieBoapl. KauecTBeHHBIE peaKLIUK Ha YIIIEBOABI.

Tema 7. O0yueHne TEXHHYECKOMY AHAJIHU3Y

Omnpenenenue copepxanuss Boasl Mo Juny-Crtapky. CrocoObl MpaBUIBHOTO OTCYETa
o0bema BoJibl B puéMHUKax. OmnpeneneHue coiep kanns Bo/ibl B BECOBBIX IpoleHTax. OcBoeHue
npuéMoB paboOThl ¢ TUAPOCTATUYECKUMHU Becamu Mopa-Bectdans, moaroroBka ux k pabdore:
IIPOBEPKA HYJIIEBOM TOYKH IO JUCTUJUIMPOBAHHOM BOJIE; BHICYLIMBAHUE IOIUIaBKa W LIMJIMHIApA
AaHAIM3UPYEMON  JKMJIKOCTBIO C Temreparypoir 20° morpyxeHue B Hee IOIUIaBKa

YpaBHOBEIIMBAHUE
KOPOMBICIIA C IOMOIIBI0 PA3HOBECOB; OTCUET TUIOTHOCTH.

Omnpenenenue TemmepaTyphl: KaruleTmaieHusl, TUJIABJIEHUsS TOPIOYMX MaTepHUalioB,
BCIIBILITKH

B IpUOOpPax OTKPBITOTO U 3aKPHITOTO TUIIA.

OmnpeneneHre KUHEMAaTHUYECKOM BS3KOCTH HE(PTENPOAYKTOB PA3IUUHBIX KHJIKOCTEH.
[TonroroBka BUCKO3UMETpa K padoTe, KanuOpOBKa U ONPEIEICHNUE €ro OCTOSIHHOM.

IIpakTHueckoe O3HAKOMJIEHHE C YCTPOMCTBOM BMCKO3MMETpa ODHIVIEpAa U IpPUEMaMU
paboTsl
C HUMHU TIpU ONpeETIeHUN YCIOBHON BA3KOCTH HE(PTENPOTYKTOB.

Omnpenenenue PpakIMOHHOTO COCTaBa HE(PTEMPOIYKTOB METOJIOM TIEPETOHKH B KOJIOE.

Benenue 3anuceil B 1aO0paTOpHOM JKypHaJe.

[IpuBenenue pabouero mecta B MOPSIIOK.

AHanu3 cMa3ouHbIXx Macenl. OrnpeneneHue KMHEMaTU4eCKOW BS3KOCTH, TEMIEPATyphI
BCIIBIILIKH
Y BOCIIAMEHEHMS MACE, INIOTHOCTH U COZIEP>KAaHUS BOJBI B HUX.

AHanu3 HedTH U HedTenpoaykToB. OTOOp MpoOd HEPTENPOAYKTOB, OIMpENEICHHE HX
IUIOTHOCTU TUKHOMETPOM.

Omnpenenenne ycaoBHON BA3KOCTH HE(TENPOAYKTOB, TEMIIEPATYPhI TIaBJIEHUS, KHTICHMUS,
3aCTHIBAHUS U BCIIBILIKY B 3aKPBITOM THIJIE.

Omnpenenenue coctaBa cepbl U XJOPUAOB B He(TH U HEPTEPOTyKTaX.

Amnanu3 Boabl. [loka3arenu KOHTpOJIS KauecTBa BOJIbl, METOJUKA UX OIPEIEICHUN.

AHanu3 ra3oB. 3HAUYE€HHWE MPOBEICHHUS aHajlu3a Tra3oB B PA3IMYHBIX OTPACIAX
IPOMBIIIJICHHOCTH. MeTO/Ibl OCYIIeCTBICHUS aHaIM3a ra30B. XapakTepUCTHKa aOCOPOIIMOHHOTO
METO/1a Ta30BOT0 aHaIn3a.

["a3oananm3aTopbl, UX CXEMbI M IPUHLUI paboThl. XpoMaTorpadhuyeckuii METo1 aHaJIn3a
ra30BBbIX CMECEH.

Amnanu3 TormBa. TernaoTBopHast CiocoOHOCTh TOIUIMBA, CIIOCOOBI €€ OIpeIeIeHusl.

Ananu3 kartanu3zatopoB. KpaTkue CBeIEHHMSI O CBOWCTBaxX KaTajlnu3aTOPOB, OCHOBHBIC
TpeOOBaHUs, NpeAbABIsEMble K HHUM. MeToAMKa OINpeaesieH!s] HACBIMHON IUIOTHOCTH U
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IpaHyJIOMETpUYeCKOro cocraBa. OnpeneneHne MEXAaHMYECKOM MPOYHOCTM M HHIEKCa
AKTUBHOCTH.

Tema 8. O0yuenne pusnyeckuM U GU3NKO — XUMUYECKUM MeETOAaM

OcobeHHOCTH U 00JIaCTh NPUMEHEHHUs (U3UKO — XMMUYECKHUX U (PU3MYECKHX METOJ0B
aHanmu3a, ux kinaccuukanus. Kpatkas xapakrepuctuka 1 006JacTb IPUMEHEHHUS.

1. DAEKTpOXUMHUYECKHE METO/IbI, HX KIACCU(PHUKAIMA U 00JIACTh IPHUMEHEHHUS.

[ToreHnoMeTpsl, CYIIHOCTb METOJAa U OOJIaCTh €ro MNPUMEHEHHUs. 3aBHUCHUMOCTb
NOTEHLIMaNa 3JIEKTPOAAa OT KOHLEHTPalMU HOHOB. VHIMKATOPHBIM 3JIEKTPOA U 3IIEKTPOJ
CPaBHEHH.

HNonomerpusi.

[TprMeprl MOTEHIIMOMETPUYECKUX ONPEAECIICHUN.

DNIEKTPOrpaBUMETPUST M KYJIOHOMETpHs. IJEKTposin3 U 3akoHbl Dapanes. YcaoBus
BeJICHUs MIeKTposin3a. CXeMa YCTaHOBKM KYJIOHOMETPUYECKOTO aHAJIN3a, KYyJOHOMETPUUYECKOE
tutpoBanue. Kynmonomerpsl. IIpumepsl KOJIMYECTBEHHBIX ONIPEIEICHUN.

Konaykromerpusi, €ro CymHOCTb. DJEKTPONPOBOJHOCTb pacTBOpoB. EE 3aBHCHMOCTH
OT KOHLEHTpauuu. AmnmapaTypa i U3MEpPEHHs]  3JIEKTPOIPOBOAHOCTU  PACTBOPOB.
KonaykromeTpuyeckoe TUTPOBAHHUE.

2. OnTHYECKUE METO/IbI aHATN3A.

DOTOMETPUUECKUIN METO/I.
d®otorppexr. Dortornement. DoTosrnexkrpokonopumerp. Bribop cBeToduIbTpa M KIOBETHI,
IIOCTPOCHUE I'PAaSyuPOBOYHBIX KPUBBIX. [IpMMeEpBI KOJMYECTBEHHBIX ONPEACICHUN

CrnekTpooTOMETPUUYECKUI METOJ, €r0 CYITHOCTb.

Crnektpodoromerpsl. Ilpunnun wux pgedictBus. Ontudyeckue cXembl M yCTPOIMCTBO
npuOopoB. IIprMeps! KOIUYECTBEHHBIX ONPEIEICHHUH BEIIECTB.

Pedpakromerpus. 3akoH oTpakeHus U npenomiieHus ceeta. [Ipubops! 11 onpeaeneHus
MOKa3aTessl MPeJIOMIICHN, TPUHLIUI UX JeicTBUSA. ONTHYECKUE CXEMBI U YCTPOWCTBO NPUOOPOB.

3. Metozs! pazaeneHus U KOHIIEHTPUPOBAHUS.

Xpomarorpadusi, Kak METOJI pa3AeeHUs U aHaJIN3a BEIIECTB, €ro CyIIHOCTh U 001acTh
npuMeHeHns. OCHOBHbIE TIOHATHS.

Krnaccudukanus MeToqoB B 3aBUCUMOCTH OT clloco0a nepemelieHuss COpOeHTOB U OT
MeXaHU3Ma aJICOPOIUH.

XapakTepucTuka ajcopOIMOHHON, MOHOOOMEHHOW, OCaJ0YHOM, paclpeeTuTeIbHON U
rens — xpomarorpaguu. Kiaccudpukanuss MmeromoB XxpomaTtorpaduu B 3aBUCUMOCTH  OT
arperaTHOro COCTOSIHUS TMOJBWKHOM UM  HENOABIXKHOM  (a3. XapakTepucTuka TIa30BOM
xpomarorpaduu, €€ BapHaHTBI: Ta30 — aJACOPOLMOHHAS M Ta30KHUIAKOCTHas.. KuakocTHas
xpomaTorpadus, €€ BapHaHTbI: JKUJIKOCTHO — >KUIKOCTHAs U KUJIKOCTHO — aJCOpOIMOHHAS
xpomarorpadus.

Knaccudpukanus  metomoB  xpomartorpaguu B 3aBUCMMOCTH  OT  TEXHHUKH
Xpomarorpaduyeckoro pasjesneHus. XapakTepucTuKa KOJIOHOUYHOM, OyMa>KHOW U TOHKOCTIOHHON
xpomatorpadun. Knaccuduxanus MmetooB xpomarorpaduu B 3aBUCUMOCTH OT 11€JIU TPOBEICHUS
Xpomarorpaduyeckoro mpoiecca.

Anmnaparypa B ra3oBou XpoMmaTorpaduu. XpomaTorpammel. TexHuka
xpomarorpadupoBanusi. BiusHue pazauuHbIX (AKTOpPOB Ha MOKazaHUs Npudbopa. MeTojsl
pacdéra XpoMaTorpaMmm.

Okcrpakuus. E€ cymHocTh M BeNWYMHBL, €€  XapakTepusywomue. TexHuka
JKCTParupOBaHMs.
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Tema 9. CamocTosiTe1bHOE BBINIOJTHEHHE PadoT B KayecTBe JJAa00paHTa XUMHYECKOI 0
aHaJIu3a

KBanudukanuonnas mpooHas padoTa.
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4. KOHTPOJIBHO-OINEHOYHBIE MATEPHUAJIBI

NMPorpamMMbl NOBbILIEHUs KBaTU(pUKANNU no npodeccun
«JIaDopaHT XUMH4YECKOI0 aHAJIU3a» 6 pa3psaaa

BUJIET Ne 1

1. KauectBennsiit ananuz. CymHocTs MeToa. Hanboee xapakTepHbie Ka4YeCTBEHHBIC PEaKITHH.
2. Tonstue o pactBopax. CriocoObl BEIpaKEHUSI KOHIICHTPAIIUU PACTBOPOB.

3. Onpenenenue MWIOTHOCTU HEPTENPOAYKTOB MTUKHOMETPUUYECKHUM METOIOM.

4. TpaBuna 6e30MacHOCTH MpU paboTe ¢ OEH3MHOM.

5. Oka3anue qoBpayeOHOI MOMOIIY IPU MOPAKEHUH IJCKTPUUECKUM TOKOM.

BUJIET Ne 2

1. Becogoii ananmu3. CyniHocTh MeToa. OnpeseneHrne MeXaHUuIeCKUX MPUMECEH B HEPTH.
2. Obume cBepeHust 0 6e30I0PETHOM TUTPOBAHHH.

3. OmnpeneneHne MEXaHUYECKUX TIPUMECEH.

4. IlpaBmia 6€30MMacHOCTH U TIpaBuiia pabOThI C TIOKAPO U B3PHIBOOMIACHBIMU BEIIECTBAMU.
5. Oka3zaHue JOBpauCHON MTOMOIIH ITPH 0’KOTaX KUCIOTAMH U IIEIIOYaMH.

BUJIET Ne 3

1. O6bemubiit ananuz. CyIHOCTh METO/IA.

2. TpeboBanus mpu paboTe ¢ aHATUTHUYECKUMH BECAMHU.

3. Onpenenenue BA3KOCTH HEYTEPOTYKTOB.

4. IIpaBuna TeXHUKH OE€30MACHOCTH MIPU PabOTE € JIETKOJETYYHMH BEIIECTBAMHU.

5. Oka3anue noBpayeOHOI MOMOIIM IPU OTPABICHUIX TapaMy He()TU U HEPTETIPOTYKTOB.

BUJIET Ne 4

1. KonueHrpaius pacTBOpOB U CIIOCOOBI €€ BbIPayKEHUSI.

2. O0ume mpaBuia MPUrOTOBIEHUS TUTPOBAHHBIX PACTBOPOB.

3. Onpenenenre KWHEMaTUYECKON BSI3KOCTH HE(TH.

4. CpencTBa M0oXapoTyLIeHHs B 1a00paToOpuu.

5. Oka3anue noBpayeOHOM MOMOIIY IPU PAHEHUSX U MepesioMax.

BUJIET Ne §

1. du3HKO-XUMHYECKHE METOIBI aHAJIN3A.

2. [IpoBenenue oToOpa cpeaHUX Mpoo.

3. Onpenenenue coaepxkanus Bojbl MeTogoM Juna-Crapka.

4. paBuna 6€30MaCHOCTH MPU PadOTE C KUCIOTAMH H LIEIOYAMHU.

5. Oka3anue 1oBpadeOHOM TOMOIIY TP 0YKOTAaX U OTMOPOKEHUSIX. BUIIBI M CTETIEHH 0XKOTOB.

BUJIET Ne 6

1. MeTox KHCIIOTHO-OCHOBHOTO TUTPOBAHUS: IPUTOTOBJIEHHE PAbOUNX PACTBOPOB,
IpUMEHSeMbIE HHIUKATOPBI.

DNEeKTPOXUMHUYECKHE METObI aHATN3A.

3. OrmpeneneHue qaBieHUs] HACBIIICHHBIX TApOB HEPTH.

o
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4. Cpencra MoxXapoTyILIEHUs, UX TPUMEHEHUE.

5. Oxasanue 10BpaYeOHON NOMOILM ITPH 0KOTaX XUMHYECKHMMHM BELIECTBAMH.
BUJIET Ne 7

1. Hedrsanble sMynbcuu: TUIIBL, CBOMCTBA.

2. Tlorenmumomerpus.

3. Omnpenenenue coaepkaHus XJIOP-UOHA B BOJIE.

4. IlpaBuna oOpalieHusi C XUMHUYECKUMHU peareHTaMH.

5. OrHeTymmTenu U UX NpUMEHEHHE.
BUJIET Ne 8

1. KonnuecTBEeHHBIN aHATU3.

2. DIeKTpOrpaBUMETPUS U KYJTOHOMETPHS.

3. OmpeneneHue mieI09YHOCTH BOJIBI.

4. OOmue npaBuia TEXHUKU 0€30MacCHOCTH B 1a00OpaTOpHUU.

5. TlopomikoBbIe OTHETYIIUTENN U UX IPUMECHEHUE.
BHUJIET Ne 9

1. Konaykromerpus.

2. Jlucconumanms Boabl. [lonstre o «pH».

3. Ompenenenue conepxkanust Ca B BoJIe.

4. TlpaBuna npoTUBONOXKAPHOH O0€30MacHOCTH MpHU paboTe B 1abopaTopuu.

5. Oxa3zaHue 10BpaueOHON MOMOUIH MPHU MOPAKEHNUHU AJIEKTPUUECKUM TOKOM.
BUJIET Ne 10

1. Merozs! ocaxaenus. [IpuroroBnenue padouero pacrsopa Hg /NOs/2. OnpeneneHue

HOPMAJTBHOCTH M TUTPA.

2. Ot6op nmpob ra3os i aHATU3A.

3. Ompenenenne TUIOTHOCTH HEPTEIPOTYKTOR.

4. TIJK. CanutapHO-I0MyCTUMbIE HOPMBI COJIEP>KaHUsl BPEIHBIX BEUIECTB B paboyeil 30He.
5. Oxa3zaHue 10BpaueOHON MOMOIIH MPU OTPABJICHUHN YTJIEBOJOPOIaMU HEDTH.
BHUJIET Ne 11

1. Pacuer o BecoBoM aHanuze. PakTop mepecyera

2. Onruyeckue MEeTObl aHAIK3A.

3. OmpeneneHue coepKaHms Keles3a.

4. TlpaBuna 6e3omacHoi pabOTHI C NMEKTPOHATPEBATEIHHBIMU IPUOOpAMHU.

5. Oxkazanue J0BpaueOHOM MOMOIIN TIPU OTPABJICHHUSIX CEPOBOIOPOIOM.
BHUJIET Ne 12

1. Mertobl IPUTOTOBIIEHUS pabOYEro pacTBOPa U ONpPEAEICHIE €ro KOHIEHTPAIUH.
2. Pedpaxromerpus.

3. Ompexaenenne TeMepaTypsl iaBieHus mo JKyKkoBy.
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4.
5.

Buas! nHCTpYKTaXkel 10 TeXHUKE 0€30I1acHOCTH.
Oxkazanue 10BpaueOHOM MOMOIIY [TPU OTPABIEHUH aMMHUAKOM.

BUJIET Ne 13

oW

OmnpeneneHne TOYKH YKBUBAJICHTHOCTH (MIPSIMOE TUTPOBaHUE, 00paTHOE TUTPOBAHHUE,
TUTPOBAHUE 3aMELIAIOIIETO BEIECTBA).

Xpomatorpadus.

Omnpenenenne TeMrepaTypbl BCIBILIIKH.

TpeOoBaHus K MOMEIIEHUSIM XUMHYECKHUX JTa00PaTOPHIA.

Oxazanue 1oBpaueOHOM MTOMOIIH ITPH OTPABICHUH CEPOBOIOPOJIOM.

BUJIET Ne 14

g E

PU3HKO-XUMHYECKUE METO/IbI AHAIIN3A.

Crioco6b1 00HapYKEHUsI KOHEYHON TOUYKH TUTPOBAHUS.
Omnpenenenne TeMrepaTypsl 3aCThIBAHUSI.

CpencTBa HHAMBHUYaIbHOM 3aIuThl. TpeOoBaHUS K HUM.
Oxkazanue 1oBpayeOHOM MOMOILHU [IPU MepesiomMax.

BWJIET Ne 15

agrONE

Pacuer nmonpaBouyHoro ko3¢ puimeHTa pabodero pacTeopa.
®dortomeTpus.

Omnpenenenne cozepkaHus sKeesa.

[TpaBuia nepeBo3KU U MEPEHOCKU arpeCCUBHBIX KHUJIKOCTEH.

Oxkazanue 1oBpauyeOHOM MOMOIIY MTPU NMPU3HAKAX KIMHUYECKON CMEpTH.

BUJIET Ne 16

abrwbhE

OObemHbIH aHANN3.

doTtoMeTpus MJIaMEHU.

Onpenenenue I1JIK BpenHbIx BemiecTs B paboueii 30He.

@3 Ne 116 «OO0 onacHbIX HTPOU3BOJCTBEHHBIX OOBEKTAX.

Oxka3anue 10BpauyeOHON MOMOIIU MTPU OTPABIECHUH YITIEKUCIIBIM Ia30M.

BUJIET Ne 17

agbrwbnE

I'pamM-aToM, rpaMM-MOJIEKYJIA, TPAMM-3KBUBAJICHT.

[Tonsspumerpus.

Omnpenenenne KECTKOCTH BOABI.

OuibTpyOIIKE MPOTUBOTa3bI.

Oxazanue 10BpaueOHOM MOMOIIH ITPU OTPABIEHUH apOMaTHYECKUMHU YTIIEBOAOPOAAMHU.

BUJIET Ne 18

o~ E

[TpurotoBneHNe TUTPOBAHHOTO PACTBOPA IIETOYH.
doTomeTpus.

Omnpenenenne GpakIMOHHOTO COCTaBa HEPTH.

BenTusus. 3HaueHne BEHTHIISIHH, €€ BUIbI, 3O (HEKTUBHOCTS.
Oxkazanne 1oBpadyeOHOM MOMOIIY TPU KPOBOTCUCHHUSIX.
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BUJIET Ne 19

arONE

Pagnomerpus.

Konopumerpusi, MeTo 1 CTaHIAPTHBIX CEPHil.

Omnpenenenue conepkanus o0IIeH cephl.

[TpaBuma 351eKTPOOE30MaCHOCTH B J1a0OPaTOPHUH.

Oxkazanue JoBpauyeOHOM MOMOIIN MTPH OTPABICHUN METAHOJIOM.

BUJIET Ne 20

arONE

BecoBoit Ananus.

[ToTeHmomeTpus.

Omnpenenenne coaepKaHus XJIOPUCTHIX COJICH.

PaccrienoBaHre HECYaCTHBIX CIy4aeB HA MPEIIPUATHH.
Oxka3anue 1oBpauyeOHOM MOMOIIY IIPU OTPABIECHUH ITapaMu pPTYTU
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