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INOACHUTEJIBHASA 3ATINCKA

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

MOBBIIIEHUS KBANU(UKAIUN padounx 1o npopeccun «JlabopaHT xuMHYeCcKOTro aHamu3a» 4 paspsa.

[Iporpamma mnpodeccuoHaNbHOrO OOY4YEeHMs:  IOBBIIICHUE KBaTU(DUKALIMH 1o

npodeccun «JlabopaHT XMMHUECKOTO aHanmu3a» 4 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, BOOJOOTBCACHUA,
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 00y4YeHHE

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 MPOM3BOACTBEHHBIX OOBEKTOB" (C M3M. U JOM., BCTYIl. 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 [Ipuka3 MunsnpaBa Poccun ot 28.01.2021 N 291 (pen. ot 02.10.2024) "OO6 yTBep>KIaecHUU
[Topsinka mnpoBeneHUs: 00sA3aTENbHBIX IPEIBAPUTENBHBIX W TMEPHOAMYECKHX MEIUIIMHCKUX
OCMOTpPOB pa0OTHHKOB, MPEAYCMOTPEHHBIX YacThIO uyeTBepToi craTh 213 TpynoBoro xojaekca
Poccuiickoii deaepannu, nepedHs MEIUIIMHCKUX IPOTUBONOKA3aHUN K OCYIIECTBICHUIO paboT
C BpeOHBIMU U (WMJIHM) OMACHBIMHM IPOMU3BOJICTBEHHBIMM (hakTOpamM, a Takke paboTaM, mpu
BBIITOJIHEHUH KOTOPBIX MPOBOJATCS 00s3aTelbHbIE IpEIBAapUTENbHbIE U TEePHOAMYECKHE
MeauMHCcKkre 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 U TpaBUJ B 00JIacTU TpOMBINUIeHHONW Oe3onacHocTH "[IpaBuiia
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 C ydyeToM 3ajad MpoecCHOHATBLHOIO O0ydeHus,
COBEPILIEHCTBOBAHMS ITOATOTOBKH U MOBBIIIEHHS KBaTU(UKAIMK paOb0YuX Ha MPOU3BOCTBE.

KonnuecTBo 4acoB, OTBOJMMBIX HAa M3yY€HHUE OTIEIBHBIX TEM MPOrPaMMbI, MOCIEI0BATEIbLHOCTh UX
U3y4YEHMs B CITy4ae HEOOXOIMMOCTH Pa3pelIaeTcsi U3MEHSTh.

B cBsi3u ¢ coBeplIeHCTBOBAHWEM MPOU3BOJACTBA MPOTPaMMbl TEOPETUYECKOTO U MPOU3BOJICTBEHHOTO
o0ydeHus, HEOOXOAUMO CHCTEMAaTHYECKH [OMOJHATh Y4eOHBIM MaTepHajJoM O HOBOM 00OpYIOBaHHH,
COBPEMEHHBIX TEXHOJIOIMYECKHUX IpOLEeccax M MEpPEeloBBIX MPHUEMAaX W METOJaX TpPy[Aa, KOTOpbIE Hadaau
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 0 Ipodpeccun
«JIabopaHT XMMHYeCKOro aHaau3a» 4 paspsiza

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, TETLNIOCHA0KESHHUS.

Pesynbrarsl ocBoenus nporpammsl 1o [1C:

IIpodeccust — JIaGopant xuMHU4eckoro ananuza 4 paspsia
(4 ypoBeHb KBaTH(PHUKAIIUH)

O6o0mennass TpyaoBasi pynknusi: OCyIIECTBICHHE TMOJITOTOBUTEIBHBIX Pa0OT IJisi MPOBEACHUS
XUMHYECKOT0 aHaJIM3a BOJIbI B CUCTEMAaX BOJOCHAOKEHUS, BOJIOOTBECHHS, TEIUIOCHAOKEHUSI.

TpynoBbie pyHKIMH:

1. HpOBeI[CHI/Ie MMPOBEPKU TEXHUYICCKOTO COCTOSAHUA aHAJIMTUYICCKOTO O6Op}7)10BaHI/IH, YCTaAHOBOK
u HpI/I60pOB JJI1 XUMHUYECKOI'0 aHaJIn3a BOJbI B CUCTEMAX BOI[OCHa6)K€HI/I$I, BOOOOTBCACHHA,

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

paboT MO XMMHYECKOMY aHalIu3y BOABI B CHUCTEMax BOJOCHAOKEHUS,
BOJOOTBEICHHUS, TEMIOCHAOKEHUS

[TpoBepka pabOTOCIIOCOOHOCTH aHATUTUYECKOTO, CIIEKTPOPOTOMETPUIECKOTO
0o0OpyIOBaHUs, YCTAaHOBOK, MpPHOOPOB, OIpelesieHue pecypca  HUX
paboTOCIIOCOOHOCTH 1T TIPOBEICHHUS XHWMHUYECKHX aHaJU30B BOJBI B
cucTeMax BOJIOCHA0)KEHUS, BOJOOTBEICHHUS, TEIJIOCHA0KEHUS

BHecenue 3anuceil no pe3ynbraraM IpOBEPKU B ONIEPATUBHBIN KypHaI

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




CocraBrieHne akTOB W Je()EKTHBIX BEIOMOCTEH IS ONpEICIICHHUS BUIOB U
00BEeMOB HEOOXOAMMBIX PEMOHTHBIX U HAJIAAOYHBIX padboT

[IpoBeneHrEe NOATOTOBKU MPEAJIOKEHUN JUId pa3pabOTKU €KEMECSUHbIX
IUIAHOB, TpaUKOB pabOT MO TEXHHUYECKOMY OOCIYKHBAaHUIO 00OpYyI0BaHUS,
YCTAaHOBOK, MPHOOPOB MJIi XUMHUYECKOTO aHajh3a BOJAbI B CHUCTEMax
BOJIOCHA0KEHUS, BOJIOOTBEICHUS, TETIJIOCHA0KEHUS

Heobxonumbie OOecneynBaTh HAIWYUE WHIAMBUIYAJTBHBIX CPEJCTB 3aIlUThl Ha padouem
yMEHUs MecTe

OO0ecrieunBaTh parMoHaIbLHOE 000pyIOBaHHE PAbOYMX MECT U pa3MEUICHHE
000py/I0BaHus, OCHACTKH, TPUOOPOB JIJIs MPOBEACHHS XUMUICCKUX aHATH30B
BOJbI

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

JlmarHoCTHpOBaTh TEXHUUECKOE COCTOSIHUE TaO0paTOPHOTO 000PYAOBAHUS 10
BBIIOJIHCHUIO XUMUYECKUX aHAIHM30B BOJBI U KOHTPOJIUPOBATh UCIPABHOCTH
MIPHUCIIOCOOJICHHIA U TPHOOPOB

OO060CHOBBIBaTh HEOOXOIMMOCTH BBIBO/Ia 00OPYIOBAHUS U3 IKCILTyaTalluu

CocTaBnAaTh 3a4BKUA Ha MPUOOPHI, TPUCTIOCOOJICHHUSI M CPEICTBA 3aLTUTHI JIJIst
BBIMIOJTHEHUS IJIAHOBBIX PAa0OT MO XMMHUYECKOMY aHaJIH3y BOIbI

HeobOxonnumbie OO6ume TpeOboBaHUS K KOMIETEHTHOCTH HCHBITATEIbHBIX M KAITHOPOBOYHBIX
3HAHUA naboparopuii

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

HOMeHKJ'IaTypa TCXHOJIOTHYCCKOTO MW BCIIOMOI'aTCIILHOT'O 06OPYI[OB3.HI/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

TpynoBeie O6ocHoBaHMe NOTpeOHOCTEH B HOMEHKJIAType W o0beMax MaTepHalbHO-

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

CocraBieHre 3asiBOK Ha MPUOOPETEHHE HOBBIX MPHUOOPOB, aHATUTHYECKOTO
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 Ka4ueCTBa PCAKTUBOB U CTAHAAPTHBIX 06pa3u03 JJIA
BBITIOJTHCHUA XUMHYCCKHUX aHAJIM30B BOJbI

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




Opranuzanys ONEpaTUBHOIO KOHTPOJIA pacxoja dBJIEKTPOIHEPTHU 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 BHCAPCHUEC HOBBIX 3KOHOMHYHBIX, 6630HaCHLIX, 0oJiee TOYHBIX
METOJ0B XUMHUYCCKOI'O aHaJIn3a BOJbI

Heo0Oxonnmeie
YMCHHUS

['OTOBUTH TIPEIJIOKEHHUS 110 BHEIAPCHHIO HOBOTO OOOPYIOBAaHHS B CHCTEMax
BOJIOCHA0KEHMSI, BOJOOTBEACHHUS, TEIIIOCHAOKEHUS

OneHuBaTh JMHAMHUKY HCIOJB30BAaHHUS  MATCPUAIBHO-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 pPELIEHUs MPoOJeM, BO3HUKAIOUIMX HPU MPOBEACHUU
MOBBILICHUS KBaJTM(pUKAIIH, cepTH(UKAINN U aTTecTaluu
npodecCHOHAIbHBIX KOMIIETEHIINH

HeoOxonnmeie
3HAHUS

DTHKA AEJI0BOr0 OOIIEHUS

OCHOBBI HpOI/I3BOI[CTB6HHO'XO3HI7ICTBCHHOI\/'I ACATCIIBHOCTU CTPYKTYPHOTO
noapa3acICHUA IO BBIIIOJIHCHUIO XUMHUYCCKUX aHAJIM30B BOABI B CHCTCMax
BO,Z[OCH3.6)K€HI/I}I, BOJOOTBCIACHHA, TEIIOCHAOKEHUS

[TpaBuna paboThl B XMMUYECKOH J1aOOpaTOpUH

1.3.

TPEBOBAHHUA K YPOBHIO ITOATI'OTOBKHU
OBYYEHHIO) NNOCTYHNAIOIEI'O HA OBYYEHHME, HEOBXOJIUMBIE IJIs

OCBOEHMS TPOT'PAMMBbI

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

3 paspsna.

1.4 TPEBOBAHUSA K ONIBITY IPAKTUYECKOM PABOTBI

OmnpIT HpaKTHQCCKOﬁ pa60TBI B o0iacTu BO)IOCH8.6)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

TaK)Ke MPaKTHUECKOe 00yUeHHE.

1.6. POPMA OBYUEHUSA

(OBPA3OBAHUIO W



®opma oOyueHus: — O4Has, OyHO-3a0uHas. OCHOBHOU (HOpMOIl TeOpeTHUECKOW MOITOTOBKH
ABJIACTCS JICKLIUS.

2. OPTAHU3AIIMOHHO-IEJATOI'MYECKHE YCJI0OBUA

2.1. TPEBOBAHHUSAA K KBAIM®UKALUU TIEJAT'OI'MYECKUX KAJIPOB,
OBECIHIEYUBAIOIUX 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

Tpenaxepsr: Makcum
peanumanuu'

1-01 Tpena:kep-MaHeKeH M1 OOpPaGOTKHM NPHEMOB CepAEYHO-JIETOYHOI W MO3roBoOM

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

| «d0» _’%fHBapﬂ 2024t

YUYEBHbBINA IJIAH OqﬁQrO OBYYEHUA
NMPOrpaMMbl MOBBIIIEHNS KBATUPUKAIUU [0 TIpodeccuu
«JIabopaHT XMMHYeCKOro aHajau3a» 4 paspsaa

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
HanmeHoBaHue 6;10KOB, MOyJI€ii, TeM
n/n 4acoB arrecTauus
1. | Beenenue 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 KaYECTBEHHOTO aHAIN3a 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
KBanupukaumoHHbIi IK3aMeH 6 JK3aMEH
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»

’_h" -
. ™

‘. 'LZ UIOY «qUO «HEDTET A3»)
NEFTEG

LTI TN TP BT ORI I T

T AR O O DA 'v/ %’TBEP)KHAIO

¢/ upextop }ugy (A0 HEDTET A3
4/ @M% '

it T.B. [Tpomkuxa

\~ «10» [ mnBaps,2024p

YUYEBHBIN IIVIAH OYHO - b"SA,”O‘IHOF O OBYYEHUA
NMporpaMMbl MOBBIMIEHUsS] KBAJTU(PUKALME O mpodeccun
«J/IabopaHT XHMHYECKOr0 aHaIu3a» 4 pa3psiaa

Ne
i HaumenoBanue pa3aena KosauuecTBo 4yacoB
1. | Teopernueckoe oOyyeHue (BKJIIOYas HTOTOBYIO aTTECTAIIHIO) 96
2. | IlpakTnueckoe oOyueHue 66
HTroro: 162
YYEBHO-TEMATHYECKHWH IIJIAH
TEOPETHYECKOro 00y4YeHusl
KosmmmuecTBo yacos
Ne HanmenoBanmue 6,10k0B, MOaYyJI€ii, TEM A C Hpomexyrounas
m\n ’ i YAUTO amoctros arrecranus
Bceero pHbIE TeJbHas
3aHATHS | padora
1 1 -
1. Beenenue
2 OxpaHa Tpyzia ¥ IPOMBILUICHHAs 16 10 6 g depeHIMpoBaH
" | 6e30macHOCTb HBIH 3a4eT
3. | OxpaHa OKpyKaroIel cpesl 4 4 -
4. | OcHOBHBIE CBECHHUSI 110 O0IIEH XUMHH 12 6 6 an)(bepueHHHpOBaH
HBIN 3a4eT
5. | O6opynoBanue naboparopuii 10 4 6 an)(bepueHHHpOBaH
HBIN 3a4eT
6 OCHOBHbIE CBEJIEHUS 110 XUMHUECKOU 6 4 2
TEXHOJIOTUHI
7 TeopeTnueckre OCHOBBI AaHATUTUYECKOM 2 2 -
XUMUH
8. | OcHOBBI KaUE€CTBEHHOI'0 aHAJIN3A 2 2 -
9. | OCHOBBI KOJIMYECTBEHHOT'O aHAJIH3a 2 2 -
10 AHaTUTHYECKAs] XUMHUSI C OCHOBAMHU 30 16 14 nuddepeHpoBan
" | ¢usnveckoil XumMmun HBII 3a4€T
11. | DxoHOMMKA OTpACIU U NPEANPUATHUS 1 1 -
KouncyabTanun 4 4 -
HToro Teopernyeckoe o0yueHmne 90 56 34
KBau(uKanuoHHbI K3aMeH 6 6 - 5K3aMEH
BCEI'O: 96 62 34
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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 BBINOJHEHHE PadoT 1abopanTta 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

Q-+ ooyl .
)/ VTBEPKJIAIO
f I[I/IpeKTop;IﬁQY @O «HEDTET' A3»
Gy 4 ///"

T!B. Ilpomxkuna

«10» ' " “sHBaps, 2024t

KAJIEHJIAPHBIN YUYEBHBIN 'PA®UK
MPOrpamMMbl MOBBILIEHUsT KBATH(PHKANHK 110 mpodeccnu
«JIaGopaHT XMMHUYECKOT0 aHAIU3a» 4 pa3psiaa
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
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YACTHOE NTPOPECCHOHAJIBHOE OBPA30OBATEJIBHOE YUYPEXIEHHUE
«EHTP THHOBAIIMOHHOI'O OBYYEHMUS «<HE®TEI'A3»
(MIIOY «IUO «HE®TEI'A3»)

e

= e .
‘ . VTBEPKIAIO
¢ I[I/IpeKTop MOV «HO «<HE®TELA3»
9 it OLIIKMHA
| it T.B. Ip

«10» [ smBaps  2024r

KAJEHJAPHBIN YUYEBHbHA TPAGUK .
NPOrpaMMbl NOBBLIMIEHHS KBAaIN(UKAIUH 110 Ipodeccun
«JIaGopaHT XUMHYECKOr0 aHaAIu3a» 4 pa3psiaa

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

TeopeTuveckoe o0yueHue
Tema 1. BBenenue

O3zHakoMJIeHHE C KBaJIM(UKAIIMOHHOM XapaKTEPUCTUKOW U MPOTrpaMMON TEOPETUYECKOTO
U TIPOM3BOJCTBEHHOro OOydeHHs Ja0OpaHTOB XHMMHYECKOTO aHaiu3a. 3HadyeHue mnpodeccuu
U TIEPCIIEKTUBBI €r0 pa3BUTHUs. 3HAUCHHE aHATUTUYECKONH XUMHUH U (PU3UUECKOW XMMUU B Pa3BUTHH
COBPEMEHHBIX METOJIOB aHATTN3a.

Ponp ¢pusmveckux u (QU3MKO-XMMHUYECKHX METOJIOB aHaIM3a U aBTOMATH3AallMUd KOHTPOJIA
MIPOU3BO/JICTBA.

Tema 2. OxpaHa TpyAa ¥ NpOMbILLIEHHAasi 0€30IaCHOCTH

3amaun  NPOU3BOJACTBEHHOW caHMTapuu. OCHOBHbIE IIOHSATUS O TUTHEHE Tpyna, o0
yromisieMoctu. Pexxum pabodero aus. 3Ha4eHHE MPABUIIBHOTO OCBEIEHHS IMOMEIICHHA U pabodnx
MecCT. BiausHue MeTeoposorn4eckux YCJIOBHM Ha OpraHusM uesnoBeka. CpencTtBa MHIAMBHIYAIbHOU
3alUThl OPraHOB JbIXaHMSI, 3PEHUsI, CIyXa, CPEICTBA 3alUTHI rojioBel U pykK. [lopsnok Bbiauw,
HCII0JI30BAHHUS
Y XpPaHEHUS CTICOICK/IbI, CTIEIIO0YBH U MPETOXPAHUTEIBHBIX IPUCTIOCOOICHUIA.

Bpennoe BozneiictBue mryma M BUOpalMd Ha OpraHu3M 4YeloBeka, OoppOa ¢ HIyMOM U
BuOpanueil. Bentumsmmst, e€ Ha3HaueHHe U TpeOOBaHUS K €€ yCTPOHCTBY M SKCIUTyaTallly.

Otomienue, OCBEIIEHUE, TEXHOJIOTHYECKAs CBA3b.

CaHuTapHO-OBITOBBIE TOMEIEHUS HA TEPPUTOPUH IPOMBILIIEHHOT0 00beKTa. JInuHas rurueHa
pabouero.

MeaunuHackoe 00CayKUBaHUE HA MTPEANIPUSATHH.

[ToHsATHE O TNPOU3BOJACTBEHHOM TpaBMaTU3ME U MpPO(EeCCHOHAIBHBIX 3a00JIeBaHUSAX.
[Ipenynpexnaenue ymuooB, TpaBM.

Oxasanue nepBoi NOMOILH MPU NEPENOMax, BEIBUXAX, 3aCOPEHUU I1a3, 0KOTaxX, OTPABICHUSIX,
oOMopoxeHusx. HanokeHne >XTryToB W TOBSI30K, OCTAHOBKa KpoBoTeueHMs. Oka3aHHe IepBOM
MIOMOIIY TIPH MOPAKEHUU IEKTPUYECKUM TOKOM. OCBOOOXKICHHE MOCTPAAABIIET0 OT TOKOBETYIIIUX
yacTel, HICKyCCTBEHHOE JIbIXaHHUE, MacCaX cep/aua.

ArnTedka NepBOil MOMOIIY, WHAMBUAYAJIbHBIN IAKET, IPaBUJIA MOJIb30BaHUS UMHU. lIpaBuna
Y IPUEMBbI TPAHCHIOPTHUPOBKHU MTOCTPAAABIINX.

®denepanbHbli 3aK0H «O MPOMBIIIIIEHHON 6€3011acHOCTH.

®denepanbHbIi HAA30p B 00JACTH MPOMBINIJIEHHON 0€30MacHOCTU. 3amadyud W (PyHKIUU
denepanbHOro ropHOTO M MpOoMBIIUIeHHOT0 Haj3opa Poccun (I"ocroprexnanzopa Poccun).

Perucrpanus onacHbIX IPOM3BOJACTBEHHBIX OOBEKTOB.

Kareropuu onacHbIX IpOU3BOJCTBEHHBIX O0BEKTOB.

Kputepun oTHeceHuss OOBEKTOB K KAaTErOPUHM OMACHBIX MPOM3BOACTBEHHBIX OOBEKTOB.
Metoanyeckre peKOMEH UM 10 UICHTU(UKAIIMH OMACHBIX MPOU3BOCTBEHHBIX OOBEKTOB,

O0s13aHHOCTH OpTaHU3AIHH 110 00ECTIEYSHUIO TPOMBITINICHHON 0€30TaCHOCTH U OXPaHbI TPyAa
Ha mpeanpustTHH.  OOS3aHHOCTH  PaOOTHUKOB  OMAcCHOTO  MPOU3BOJICTBEHHOTO  OOBEKTA.
OTBETCTBEHHOCTh OpraHu3aluil 3a HapylIeHne TpeOOBaHUM MPOMBIIIIIEHHON 0€30M1aCHOCTH U OXPaHbI
TpyZa.

[TpaBuna opraHu3any M OCYLIECTBICHHUS MPOU3BOJCTBEHHOIO KOHTPOJIS, 3a COOJIIOJCHUEM
TpeOOBaHUl MPOMBIIIUIEHHON 0€30IaCHOCTH Ha OTMIACHOM IIPOM3BOJICTBEHHOM OOBEKTE.

Knaccudukanust aBapuii. Ilopsmok paccnemoBanus aBapuii. TexHHYECKOe paccieIoBaHHUE
1 y4€T aBapuii, He MOBIEKIINX 32 COOOM HECUACTHBIX CITy4YaeB.
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IIpousBoacTBeHHBI  TpaBMaTu3M. llopAmok  pacciaenoBaHMsi  HECYAaCTHBIX — CIIydaecB
Ha npousBozcTe. [lopaaok u BUbI Bo3MeleHus paboToaareneM Bpea, IPUIMHEHHOTO pabOTHUKAM
yBEUbs, MPO(HEeCCHOHAIBHOTO 3a00JI€BaHNS WIIM MHOTO TIOBPEKACHUS 310POBBSI.

JleiicTBYs pyKOBOJUTEINIEH U CIIELUATINCTOB OPIaHU3alMK ITPU aBapHUsaX U IIPU BOZHUKHOBEHUU
HECUACTHBIX cllyyaeB. TpeOOBaHUS MPOMBIIUIEHHONW O€30MacHOCTH MO TOTOBHOCTH K JACHCTBHSM
110 JIOKAJIM3alMy U JJUKBUAALMY [TOCJIEACTBUI aBapHuil Ha OITACHOM NPOU3BOJACTBEHHOM OOBEKTE.

Bunsl  crpaxoBanus.  IlpaBoBoe — peryimpoBaHuME — CTPAXOBaHMs,  CBSI3aHHOIO  C
IIPOU3BOJICTBEHHON JEATEIbHOCTBIO.

Bunael ctpaxoBanus.

Tema 3. Oxpana okpy:xkawouiei cpeabl

3akon P® “O06 oxpane okpyxkatomieit cpensl’” Opranuzanus OXpaHbl OKPYKArOIIel cpeibl Ha
npennpusatii. OxpaHa atMoc(epHOro Bo3jyxa, MOYB, BOAOEMOB, HEIP 3€MJIM, PACTUTEIbHOCTH U
KUBOTHBIX. XapaKTEpUCTHKAa 3arpsA3HEHUN OKpyXkarollei cpenbl. Mepompustus no 6opbbde ¢
3arpsiI3HEHUEM OKpysKarolel cpeabl. OTBETCTBEHHOCTD 3a DKOJIOTHYECKUE NIPABOHAPYILECHUS.

Tema 4. OcHOBHBIE CBeIeHHS 110 001Ieil XUMHUH

Bemecta. Monekynbl U aroMbl. XUMUYECKUE 31€MEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
Yuctele BemecTBa U cMecu. IIpocThie U cliokHbIE BellecTBa. SIBiIeHUS pU3NYECKUE U XUMHUECKUE.
Xumnueckue peakiuu. X npuzHakuy.

OTtHocuTenbHAsE aTOMHAsl M MOJIEKYJIsIpHas Macchbl. MoJb — €IMHUIIA KOJIMYECTBA BEILIECTBA.
UYucno ABoraapo. MomsipHas Macca. 3aKOH IMMOCTOSIHCTBA COCTaBa BEIIECTBA. XUMHUECKHUE (HOPMYIIBL.
BaneHTHOCTH aTOMOB 3JIEMEHTOB.

ATOMHO-MOJIEKYJIIDHOE Y4YEHHME. 3aKOH COXPAaHEHHsS MacChl BEIIECTBA. XHWMHUYECKUE
ypaBHEHUA. THUIBI XUMHUECKUX PEAKIUH.

Bonopoa. Kucnopoa. Okcuasl. I'openue.

I'unpookcuasl. Kucnorel. Conu.

Bopna. PactBopsl.

['eHeTnyeckas CBsI3b MEX/1Yy OKCHJIaMU, THPOOKCUAAMHU U COJISIMHU.

[leppuognuecknii 3aKOH M IIEpUOJMYECKAss CHCTEMa XHMMHMUYecKux »dinemeHtoB JI. M.
MenneneeBa. CTpoeHue atoma.

[Tono>keHne 371€MEHTOB JaHHBIX MOATPYII B IEPUOJINYECKON CUCTEME, CTPOEHUE UX aTOMOB,
¢u3znueckue W XUMHYECKHe cBoicTBa. OOIIMe CBONCTBA METAIOB. JJNEKTPOXUMMUYECKUN psij
HaIpPSDKEHUS METAJIJIOB.

Mertamibl MIaBHBIX NOArpynn 1-3 rpymmn nepruoguv4eckoil CUCTEMBI XMMUYECKUX AJIEMEHTOB
J1. 1. Menneneesa. Xenezo. ['anorensl. [loarpynmna cepsl, a3ota, yriepoja.

OcHOBBI Oprann4yeckor xuMnu. OpraHudeckas XUMHsI — XUMUS COEAMHEHUH yriepoa. Teopus
XUMHUYECKOTO  CTPOEHHUsI OPraHMYeCKMX  BEIIECTB. OJIEKTPOHHAs INPUPOJA  XUMHUYECKHX
CBA3EH.

[TpenenbHbIE M HEIPEAEIBHBIE YTIEBOIOPO/IBI.

ApoMaTuyecKkue yriieBoAOPO/IbI.

[TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX IepepaboTKa.

CnupTtsl U GEHOBI.

Anblierusl ¥ KapOOHOBBIE KHCIIOTHI.

Crnosxnble 3¢upsl. XKupsl.

VYrneBonabl. AMUHBI. AMUHOKHUCIIOTBHI.

A3oTocoaeprKanie reTepouuKiIndeckue coequHenns. CHHTETUUECKHE BBICOKOMOJIEKYJIIIPHBIE
BELIECTBA U MTOJIMMEPHBIE MaTEpUaIbl HA UX OCHOBE.
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Tema 5. O6opynoBanue jadboparopui

OO6mue ycnoBus Tpyna, ParmonansHas opranuzanus Tpyaa padouyero mecta nabopanra. HOT
B Jjabopatopuu. MeponpusaTis N0 oOXpaHe Tpyda JiabopaHToB B jaGopaTtopusx. IloBbimeHue
KBaJIM(HUKAIIMKA PAOOTHUKOB Ja00paTOPHH.

[InanupoBaHue J1aOOPATOPHBIX IOMEUIEHUH, HX OCBELIEHHE M oTomieHue. DakTopsl,
BJIUSIIOLIME HA YCIOBUS TPy/ia B 1a00OpaTOPHUSIX.

[ToMemmenus 1 cnenuanbHbIX Jdabopatopuil. TpeGoBaHus K MOMELIEHHUSIM JabopaTopuit
1151 pabOTHI C BENIECTBAMU TOBBIIICHHON BPEAHOCTH.

BonocHaGxxenne naGopaTopuu: KaHaJu3alus; BOAONPOBOJAHAs  C€Tb, BHYTPEHHUH
BOJIOTIPOBOI; MaructpayibHbie TpyObl. CTOSKM © TpyObl, MOABOIAIIME BOXYy K HpubOpam;
BOJI03AIIOPHBIN KpaH; BbIBOJ CTOYHBIX BOJ|; PAKOBHHBI M CIMBHBIC BOPOHKH; IIPABUJIA MOJIb30BAHMS
umu. Bonneriii 3atBop. LleHTpann3oBanHOE oOecreueHne 1adopaTopuu TUCTHILTUPOBAHHOM BOJION, €€
MOJTyYeHHe
B J1aboparopuu. TUIIBI IEPETOHHBIX aMIapaToB, UX MPOU3BOJAUTEILHOCTD. Y CTAHOBKA /IS TTOJTYUSHHSI
OUIUCTUILIATOpA.

[Iputounass u BBITSDKHAs BeHTWIALMA. Buasl BeHTwisiuiuu. OCyIIECTBIEHHE MECTHOMN
BEHTWJISILIMM [IPU MOMOILM OTCOCOB, JIAOOPATOPHBIX BBITSDKHBIX IIKAa(OB, aCHMPALMOHHBIX CHCTEM
Y 30HTOB.

KoHCTpyKLus BBITSKHBIX YCTPOMCTB.

KomMMmyHHKanmu, TOABOAMMEIE K BBITSOHKHBIM mKkadam. OOmeoOMeHHass BEHTUIISIHA.
[TonsaTHe kpaTHOCTH OOMEHa BO3/1yXa.

["a3oBast cetb yabopaTopuu. 3anopHbIA BEHTWIb Ha ra3oBod Maructpanu. IlogBonka rasza
K pabouum crosnaM. ['a3oBele ropenku. I[IpoBepka repmermdyHoCcTH raszornpoBoja. CrocoOsl
oOHapyXeHHMsI U Mepbl JHUKBUAALIMU yTeuku rasza. [IpumeHenue B 1a00paTopusx CHKUKEHHOTO
rOpIOYEro rasa.

OcBerutenbHas W cuioBas ceTb. PacmpenenurtenbHble IUTKU. [loHsATHE O AomycTHMOM
Harpyske.

[Tpenoxpanutenu. DaeKTpoHarpeBaTebHble PUOOPHI, MpaBuia padoThl ¢ HUMU. TepMOCTAaTHhI.
Bxitouenne  sHeproemkoro obopynoBaHus. PyOunbHHMKM.  3a3emiieHHE  3JEKTpONpHOOpOB.
[ITencenbHble pO3ETKU, X YCTaHOBKA.

JlaGopaTopHble CTOJIBI PA3IUYHOTO Ha3HAueHMsI, UX YCTPOHUCTBO M oOpaboTka. ITokpeiThs
71a00paTOPHBIX CTOJIOB, MPUTOTOBJIIEHWE MACThl A MX HatupaHus. CTynbss W TaOypeTsl Ui
na0opaTOpHid.

JlaGopaTopHast mocyaa u3 ctekia, ¢apdopa, MIATHHBI U IJIACTMACCHI, TpeOOBaHUS K HEH.
OU3NKO-XMMUYECKHE XapPAKTEPUCTUKU CTeksa. MarepuanbHble OaHKH, OyTbUIM, MepHas IMOCyAa,
KOJIOBI, CTaKaHbl, MPOOUPKHU M CIerualbHble NMpuoopsl. [IpaBuia ouncTku 1a00PATOPHOM MOCYIBI
U XpaHEHUs ee B JJabopaTopuu. Merannuueckoe obopyaoBanue saboparopuu. Hasnauenue
IITATUBOB M TOABEMHBIX CTOJIMKOB. YCTpPOMCTBa AJsi NMEpPEMEIIMBAHUS KUAKOCTEH, UX THUIIBI U
npaBuia paboThl ¢ HUMH.

VYceTpolicTBO, HazHayeHHE W NpPUMEHEHUEe QWIbTP-TIPEcCOB U UEHTpUdyr, mpaBuiia HX
YCTaHOBKH B J1a00paTopuu.

HHCcTpyMEHTHI U TpUCIOCcOOIeHUs, MPUMEHsIEMBbIE B 1a00paTOpUU.

['azoBele mumetku. Ob6opynoBanue st ordbopa skuakocteil. Hlymsl mist orGopa chlmydynx
MaTepUasoB.

O6opynoBaHue sl U3MEIBYEHUS TPOOEHI.

Tunsl npuMeHseMbIX B Jaboparopuu Apoousiok. CTyNKH.

Ob6opynoBanue Al yCpeTHEHHUS OTYYSHHOM MpoObl. CMecUTeNn!, JeTuTeNu.

[TpaBuna XxpaHeHUsI AHATUTUYECKON TTPOOKI B JIAOOpATOPHH.

Twurbl BecoB, MPUMEHSIEMBIX B 1a00paTOPHOM MPaKTHKE, IPaBHiia 0OpaIeHHs U YCTaHOBKA UX.
Haznauenne u 060pynoBaHe BECOBOM KOMHATHI.
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Haznauenue, ycTpoiicTBO M 000pyIOBaHHE XMMUYECKUX CKJIA0B U XpaHuauil. Opranuszanus
CKJIaJICKUX OMEIIEHUH NpH J1a00paTOpHsIX.

PeakTuBsl 00111€yIOTpEOUTENBHBIEC U CIIEHUANIBHBIC, IEJIEHUE UX 110 YUCTOTE.

VYnakoBka 1 pacacoBKa peakTHBOB.

Tapa 11 XpaHEeHUs CBIITYYHX BELECTB, KUIAKOCTEN U Ta30B. [IpaBuiia XxpaHeHUsT peaKTUBOB,

CIOCOOHBIX K Pa3/I0KEHUIO MO IeiiCTBUEM CBeTa.

[IpaBumia XxpaHeHuUs AParoleHHbIX U 0COOO YUCTHIX BELLECTB.

XpaHEHHE OTHEONMACHBIX W SNOBUTBHIX BEIIECTB. 3alllUTa PEAKTHBOB OT BJArM M OKCHIA
yraepoga (1Y) u3 Bo3gyxa, MpoBepKa UX COXPAHHOCTU IMPH JIOJITOM XPAHEHUU M METOJbl OUHCTKHU.
Pereneparnius 1paroueHHbIX METAIJIOB U3 OTPAa0OTaHHBIX PACTBOPOB U COJICH.

CkJtazpl Ut XpaHEHHUS KUCIIOT, X YCTPOUCTBO. [IpucnocoGienust 1i1st mepeBo3KH, IEPEHOCKU
U PA3JIUBKU KUCIIOT.

Apapuiinplii  aym. Ckiajackue IOMENIEHUS I XPAHEHHs JIETKOBOCIUIAMEHSIOIIMUXCS
U TOPIOYUX KHUAKOCTeH. Mepbl NOXKapHOW 3amUThl. XpaHWIMIIA JUIsl Ta30BbIX OaJJIOHOB,
000pyI0BaHUE I UX TPAHCIOPTHPOBKH.

OO0nacTp NpUMEHEHHs IIOBBIIIEHHOIO JaBieHUs B JabopaTopHoM mnpakTuke. I[TpubGopsl
JUIs TIPOBENIEHUSl PEAKLUi MOJ JaBl€HUEM (AaBTOKJIABbl CPEJIHErO0 U BBICOKOTO JABJICHMS), HUX
ycrpoiicTBo. CriocoObl cO37aHusl BBICOKOTO JIaBJIE€HUS (CKAaThIM ra3oM U3 0alyioHa, KOMIPECCOPOM).
[loncoennnenune aBToK/1aBOB. [IpoBepka repMeTUUHOCTH.

[lpumenenue Bakyyma B JaOOpaTOpHOM HpakTUKe. BakyyM-iMHHS ©  BaKyyMHbIE
TPYOOIPOBOIBI, MTPOBEPKA MX repMETHYHOCTH. KOHTPOIBHO-U3MEpUTENbHBIE TPUOOPH HA BaKyyM-
TMHUAX. BakyyMHas nabopaTtopHasi TEXHUKA.

Bonocrpyiinble Hacochkl, MPUHIMI UX padOThl U yCTPOWCTBO, HAacajlka s UX KpEIUICHUs
K BOJOIIPOBOJHOMY KpPaHY.

Tema 6. OcHOBHBIE CBEICHHUS M0 XUMHYECKOH TEXHOJIOTHH

IIoHsATHE O CBIpBE: NMPOMEKYTOUHOM IPOAYKTE M OTXOJAaX MPOU3BOJCTBA; KOMILJIEKCHOM
€ro HCIIOJIb30BAHUH.

CoIpbe, ero Bubl, KiaccuuKalys, XapakTeprcTrUKa, 3amachl U MOArOTOBKA K mepepaboTke.
N3bickanue Oosee nemeBbIX BUAOB ChIphs. [IpHHIIMTIBI 1 MEeTOBI 0OOTaIIeHHs ChIphs. KoMIuiekcHoe
HCIIOJIb30BAHUE CBIPHSL.

Pereneparus 1 ucmonbpb30BaHWE OTXO0OB. 3aMEHa MUIIEBOTO ChIPhs HE MHUIIIEBBIMHU.

Boma B xumuueckoil mnpoMbinuieHHOCTU. lloaroroBka Boabl Il ITPOM3BOACTBEHHBIX
MPOLECCOB, METOJIOB €€ OYHUCTKH. VICTOUHHMKM M XapakTep 3arpsi3HEHUSI CTOYHBIX MPOMBIIUICHHBIX
BoA. HeoOXxoaMMOCTh COKpallieH!s] UCHONIB30BaHUsl BOABI B MpoMbIUIeHHOCTH. OOOpOTHAsT BOJA,
€€ OXJIAKJICHUE. 3AMKHYThIE CHCTEMBI.

Bu bl 1 HICTOUHHMKH SHEPTUH, TPUMEHSIEMBIE B XUMAYECKOM MPOMBIIUIEHHOCTH. PaninonansHoe
WCMOJIb30BAHKUE SHEPTHUH. Y TUIIM3ALMS TEIJIa OTXOIAIINX ra30B.

CKOpOCTH XUMHYECKHUX IIPOLIECCOB M XUMHUYECKHMX pPEaKUWid B TEXHOJOruu. BnusHue
KaTaJIn3aTOPOB HA CKOPOCTh peakiuu. CrocoObl YBETUYEHUSI CKOPOCTH XUMUYECKHUX MTPOIIECCOB.
PaBHOBecMe  xuMHueckux mpoueccoB B TexHoioruu. lIpumenenue npunnuna Jle - Illarense
B XUMHUYECKON TEXHOJIOTHH.

Knaccudukanus XuMHUECKUX pPEeaKIUi B TEXHOJIOTHH.

3aKOHOMEPHOCTH YNPABJICHUS TUIIOBBIMU XUMUYECKUMH PEAKIIMSMH.

[ToHsTHE O XMMUKO-TEXHOJIOTHYECKOM MTPOLECCE U TEXHOJIOTMYECKOM PEKUME.

OntuManbHbIA TEXHOJIOTUYECKUN PEKUM.

Tema 7. TeopeTndeckue 0CHOBbI AaHAJIMTHYECKOI XUMHUHU
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[Ipeamer ananuTnueckoit xumuu. KauecTBeHHBIN 1 KOTUYECTBEHHBIN aHATIN3 HEOPTaHUYECKUX
U OpPraHMYECKMX BEHIECTB. 3a/Jayd aHAJUTUYECKOM XUMHUHU [0 AHAIUTUYECKOMY KOHTPOJIIO
TEXHOJIOTMYECKHUX MPOIeCCOB. PoJib aHATUTHYECKON XMMHUH B TIOBBIILICHUN KaueCTBA MPOAYKIINH.

OOmue mnpeAcTaBIeHUST O pacTBOpPaxX, PAaCTBOPUMOCTH Ta30B, KHIKOCTEH U TBEPABIX
BemiectB. Croco0 BBIpaKEHUS  KOHIEHTpAlMKU pPAacTBOpoB. OOmME TOHIATHS O XUMHYECKOM
paBHOBECHUHU
B TOMOT€HHOM U rereporeHHod cucremax. (OCHOBHBIE THUIIBI XHWMHUYECKOIO PaBHOBECHUS
(KUCIOTHO-OCHOBHBIE PEAKIMH, PEAKIIMU OKHCICHUS-BOCCTAHOBJICHHUSI U KOMILIEKCOOOpa30BaHuUs).
[IpencraBieHre 0 KOHCTAaHTaX B XMMHUYECKUX PABHOBECHSAX Pa3NUYHBIX THMOB. OOIee MOHSATHE
0 CKOPOCTH XMMHYECKOU peaKIvHy.

HampapiieHne XMMUYECKHX PEaKIuii B BOAHBIX pacTBOpax ciaboil KucioTel. CMmecu crnaboit
KHCIIOTBI U €€ COJM, B BOJHBIX pPAacTBOpax cjaaboro OCHOBaHMS, CMECH CJlIabOro OCHOBAHUS
u ero conu. Monnoe nmpoussenenue Bojabl. [loHATHE O BOAOPOAHOM M THAPOOKCHUIHOM MOKa3aTENsIX.
CoiicTBa Oy(hepHbIX pacTBOPOB.

Peaxuus ocaxkienust B xumuyeckoM aHanuse. [lonstue o nomnote ocaxaeHus. [Ilpoussenenue
pactBopuMocTU. PaKTOPBI, OMPeIeIONIIe PACTBOPUMOCTD 0CAIKOB. AMOpP(HBIE U KPUCTAJUTHUECKHE
ocaJiku. VICTUHHBIE U KOJUUIOUIHBIE PACTBOPHI.

[ToHsiTHE O KOMIUIEKCHBIX COEAMHEHUAX U UX AHATUTUYECKUX XapaKTEPUCTUKAX.

Metposioruueckue OCHOBBI AHATUTHYECKOM XuMuU. BbIOOp cXembl M MeToAa aHaIM3a.
O160p 1 MOArOTOBKA MPOO K aHATU3Y.

OcHOBHbIE METOJbl pa3jeneHus (OCaKIEHue, 3KCTpauus, Xpomartopradus), HTPUHLIMIIBI
Y 3a/1a4¥ KaYE€CTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAIN30B.

Metoapl KOJIMUYECTBEHHOTO aHAIN3a, UX KiaccHupuKaius. XUMHUUECKUE, (PU3UKO-XUMUYECKUE
U (QU3MYECKHEe HUX XapaKTePUCTUKH U OCHOBHBIC IMpeabsBisieMble TpeOoBaHUs. CoOBpeMEHHbBIE
HaIpaBJIEHUs Pa3BUTHS KOJIMYECTBEHHOTO aHAJIN3a.

Tema 8. OcHOBBI KAYeCTBEHHOI'0 aHAJIHU3A

3amaul KayeCTBEHHOI'O aHalMu3a, ero XMMHU4eckue, (uznueckue U (PU3MKO-XMUMHUUYECKHE
MeToAbl. Buabl aHanu3a B 3aBUCUMOCTH OT HABECKM AHAJIM3UPYEMOIO BEIIECTBA U KOJIMYECTBA
OIIPEAEIIAEMOr0 KOMIIOHEHTA.

XapakTepHble peakIMM KaTHOHOB M aHMOHOB. Kiaccudukanuss HOHOB U JeJCHHE
UX Ha aHAJIUTUYECKHe Ipynnbl. J[poOHBIH M cucTeMaTHYEeCKUH XOJ| aHaiau3a. XapaKTepHCTHKa
AQHAJIMTUYECKUX pEaKIMH: YyBCTBUTENIBHOCTh, H30MpATEIbHOCTh (CEIEKTUBHOCTH). I[IpuMmeHeHue
peakuuii oOpa3oBaHMsI 0CaKa, OKPAIIEHHBIX COEJUHEHHH, BBIICIICHNS T'a3a B METO1aX OOHAPYKEHUS.

OcHoBHbBIC HpI/IéMBI BBITTOJTHCHU A MCTOA0B O6H3py>KCHI/I$IZ npo61/1pquHe,
MHUKPOKPUCTANIOCKOIIMYECKUEC, KallCJIbHBIC, IMUPOXUMHUYCCKUE PCAKIOHUH, Ppa3acICHUE oOcCaaKa H
pacTBOpa (I)I/IHLTpOBaHI/ICM

U HeHTpU(YyrupOBaHUEM; IPOMBIBAHUE OCATIKOB.

[Tocyna, peakTuBbl M NMpUOOPHI B METOAaX OOHapykeHUs M uaeHTu¢uKanuu. OCHOBHBIE
npuéMbl 0TOOpa aHaIM3UpPyeMOM MpoOBl B PA3HBIX arperaTHBIX COCTOSHUSAX M PEareéHTOB IS
OOHapy>KEHHsI HOHOB BEILIECTB.

Tema 9. OCHOBBI KOJINYECTBEHHOI0 AHAJIU3A

OO01mue MoHATHUS 0 KOJTMYECTBEHHOM aHalln3e U ero 3aaavax. Knaccuduxarms meronos. OT60p
po6sl. TeopeTndeckre OCHOBBI I'PaBUMETPHUUECKOIO aHaju3a: ocaxaaeMas M BecoBass (hopmbl,
IIOJIHOTAa OCaXACHHA, 4YUCTOTAa OCaJKa, BBIGOp HpOMBIBHOfI KHUAKOCTHU. Becrl 1 B3BemuBaHHUE.
Onpenenenue coepkaHus BJIaru B pa3IMYHbIX BEIIECTBAX.

OCHOBEI TUTPUMCTPHUYCCKOI'0 aHaJIn3a. IlonsTHe 0 KHCIOTaX M OCHOBAHHAX C 103Ul
Appennyca u bpercrena-Jloypu. Kucinorno-ocHoBHoe TuTpoBanue. M3mepenne o0bEMOB pabodmx
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U CTaHIAPTHBIX pacTBOpoB. [IpuroroBneHue pabouyMx M CTaHIAPTHBIX pacTBOpoB. KucnoTHo-
OCHOBHBIC HHIUKATOpbl. Te€XHUKAa TUTPOBAaHUA. PacyeTsl B THTPUMETPUYECKOM aHAIM3E.

Tema 10. AHastuTHYECKAsI XUMHS ¢ OCHOBAMM (PU3HYEeCKOH XUMUM

OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIMM B MeToJax OOHAapyKEHHs HEOpraHMYEeCKHX
coequHeHuil. [lonsaTue 06 3nexkTpogHOM noteHuuane. OCHOBHbIE HEOPraHUYECKHE U OpraHUYeCKHe
OKHUCJINTEIM U BOCCTAaHOBUTEIN, MCIOJIB3YyEMbIE B KaueCTBEHHOM aHanuse. HampasieHue peakuuii
U CIIOCOOBI €70 U3MEHEHHUS.

Knaccugukaius kaTHOHOB U aHMOHOB IO aHAIUTHYECKUM rpynnaM. CucTeMaTHuecKui X0
aHaJM3a cMecH MOHOB. J[poOHble peakuuu. Vcnonb30BaHue peakuuii MpeIBapuTEIbHOTO OKHCICHHUS
Y BOCCTAHOBJICHHMSI IIPU Pa3/I€]ICHUHA HOHOB. AHAJIN3 HEU3BECTHOIO BELIECTBA.

CyIHOCTh IpaBMETPUYECKOrO aHAIN3a, €T0 TEOPETUYECKUE OCHOBBI, OCHOBHBIE OIEpALUU.
Texnuka nposenenus. MlcrouHuku onmookK.

®akrTop nepecuera. Pacuer kosmyecTBa OCagUTENss U IMPOMBIBHOM JKUAKOCTU. Pacyersl
IIPU IPAaBUMETPUYECKOM aHaiu3e. TOUHOCTb aHanM3a U CiocoObl e NOBbIIeH!s. FICTOUHNKY OIIHOOK.
[Ipumepbl rpaBUMETPUYECKUX ONPECIICHUN.

Knaccugukamuss MeTOAOB TUTPUMETPUYECKOIO aHaiu3a. TpebdoBaHUS K peakLusiM
B TUTPUMETPpUUYECKOM aHanu3e. [Ipuemsl TUTpOBaHMS: IPAMOM, 0OpaTHBII, KOCBEHHBINH. IHANKATOPBI.
OnTuMalbHbIE YCIIOBUS TUTPOBAHUS.

MeTolT KHUCIOTHO-OCHOBHOI'O THUTPOBaHHUS, €ro TeOpeThuyeckue OcHOBBL. [loHsTHE O
IIOCTPOCHUM KPUBBIX TUTPOBaHUA. BiusHue pa3znuuHbIX (aKTOPOB HAa CKa4OK TUTpOBaHMs. BbiGop
uHauKaTopa. KHCIOTHO-OCHOBHBIE paBHOBECHS B HEBOJHBIX U BOJHO-OPraHUYECKHX Cpeaax.
[IpuMepsl onipeneneHui.

XVMHKO-aHAJIUTUYECKUE XapAKTEPUCTUKU AJIEMEHTOB, HUCIIOJIb3YEMbIX B (PU3UKO-XUMUYECKUX
MeToAax aHanu3a. Knaccupukanus GU3sHKo-XMMUYECKUX METOJIOB, KpaTKasi XapaKTepUCTHKa U

o0yacTu MPUMEHEHHUS.

OcHOBHBIE CBe/IeHUS 0 pehpakTOMETPUH. 3aKOH OTPpaKEHUS U IpesnomiieHust ceeta. [Iprudopsl
JUISL ONIPENENICHUs ITOKa3aTessl NPEIOMIICHHs, NPUHLUII MX JCHUCTBUA U YCTpOWCTBO. IIpmmepsl
KOJIMYECTBEHHBIX ONPENEICHUM.

OcHoBHblE  cBeleHUE O  (OTOMETPUYECKHUX  METOAaX. TeopeTHYeCKHEe  OCHOBBI
(hoTOMETPHUECKOTO METOAA.

[Tonsitue o goroadpdexre u dporoanemenre. DoTornexTpuueckas kojgopumerpus. [Ipumepst
KOJIMYECTBEHHBIX ONPENEICHUM.

OcHoBHbIE CBelleHUsI 00 3JIEKTPOrpaBUMETPUH. DIEKTpoiu3 U 3akoHbl Papajes. Buemnuit
U BHYTPEHHU 2JIEKTPOJIN3, YCIOBHUS Ul €r0 IPOBEAEHUS. Y CTAaHOBKHU IJIs1 DJIEKTPOTrPaBUMETPUU.

[TprMepbl KOTMYECTBEHHBIX OMPEeIICHUH.

Ha3nauenue m MeTOJbl TEXHMUYECKOTO aHaiM3a. MeTojsl 0TOOpa MpoO TBEPIBIX U SKUAKUX
BEIIECTB.

Hopmbl, MO KOTOpBIM XapaKTepH3yeTCs KauecTBO CbIpbsi WM mpoaykra. lloaroroska
HCIIBITYEMOT0 MPOAYKTa K aHanu3y. OToop cpeaHeit mpoOsI.

Meronuka aHanu3a TOIUIMBA M CMAa304YHBIX BELIECTB. AHaJIM3 TBEPAOTrO TOIUIMBA Ha
coJiep’KaHue BiIary.

Omnpenenenue cojep aHus 30Jbl, OOIIEH cepbl, BBIXOJa JIETYYHX BEIIECTB U TEMJIOTBOPHOU
CIIOCOOHOCTH TOIUIMBA.

OcHOBHBIE 1I0Ka3aT€IM, XapaKTEPU3YIOIIME COCTaB M CBOMCTBA CMa304HBIX Macedl.
OmnpeneneHre HU3KOTEMIEPAaTypHBIX CBOWCTB M BA3KOCTHO-TEMIIEPATYPHBIX XapaKTEPUCTHK.
ITonsaTne
JTMHAMUYECKOM, KUHEMATUYECKON W YCJIOBHOW BS3KOCTH. TWIBI BHCKO3UMETPOB. OmnpenesieHue
TEMIIEPATYPbI BCIBIIIKY U BOCIIJIAMEHEHHUS.
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Ananus HegTH U HepTenpoaykToB. OCHOBHBIE MPOAYKTHI HedTenepepaboTku. [lokazarenu,
XapakTepusymomue coctaB HepTtu u HedrenpoaykroB. OmnpexneneHue (QpPakLMOHHOIO COCTaBa,
IJIOTHOCTH, COJIEPKAHUSI MUHEPAJIbHBIX IIPUMECEH.

Metoauka omnpezneneHuss TEMIIEpaTypsl IUIABJICHUS, KUIICHWS, 3aCTBIBAHUS W BCIIBIIIKH
B 3aKpBITOM THUIJIE.

Onpeznenenue coctaBa cepbl U XJIOPUA0B B HEPTH U HEPTENPOTyKTaX.

XUMHYECKHE OCHOBBI OKHMCIUTEIbHO-BOCCTAHOBUTEIBHOIO U KOMIUIEKCHO-METPUUYECKOIO
TUTPOBAHUS.

Crioco0b1 0OHapy)KeHUsI KOHEYHOH TOUKM THUTpoBaHUs. Unaukaropsl. Teopus MHINKATOPOB.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ MHIAUKATOpbl.  VMIHOAMKATOpel B METONAX  OCaXICHHUS
(metonbl Mopa, @onsrapaa, @asinca). MeTasioXpOMHBIE MHAUKATOPHI B KOMIIJIEKCHOMETPUH.

[TocTpoeHue KpUBBIX TUTPOBAHUS, (PaKTOPHI, BIUSIOIINE HA MX CKauyOK. Pacuér KoHUeHTpauui
0 KPUBBIM TUTpOBaHHs. BriOop mHmukatopa. OmmOku TuTpoBaHus. llepBUYHBIE M BTOPUYHBIC
cranfapThl. TpeGoBaHUs K IEPBUYHBIM CTaHIapTaM, TUTPAHTBHI.

CriocoObI MOBBIIICHUSI TOYHOCTH TUTPUMETPHUECKUX METOJOB aHAJIH3a.

OOumme cBegeHHs O 0€30I0pPETHOM THUTPOBAHUM. ABTOMATHYECKHE METOJbl TUTPOBAHUSA
B aBTOMAaTH4YECKOM KOHTPOJIE XUMHUYECKHUX ITPOU3BOCTB.

Mertobl aHaIM3a OPraHUYECKUX BELECTB: AJIEMEHTHBIH, (PYHKIIMOHATIBHBINA U CTPYKTYPHBIH.

Crioco0bl MACHTU(UKAIMA OPTaHUYECKUX BEIIECTB C IIEJbI0 OKUCIEHUS K ONPENeIEHHOMY
KJIacCy IO XapaKTepHbIM XHMHYECKUM peakuusM U (QU3MUECKUM napamerpaMm.  MeToJbl
KOJIMYECTBEHHOTO OIPEIETICHHS OpraHMuecKuX coetnHeHuil. [Ipumepsl oOHapyKeHuUs U OlIpeIeIeHUS

VYTr1eBog0poaA0OB, COUPTOB, albJErH0B, KETOHOB, KAPOOHOBBIX KHMCJIOT, AMHUHOB, >KUPOB U
YIJIEBOJIOB.

OcobeHHOCTH U 00J1aCTh TPUMEHEHHSI (PU3UKO-XUMHUYECKUX U (PU3NYECKUX METOJIOB aHAIN3a,
uX KiaccuuKanus, KpaTkas XapakTepuCcTUKa U 00J1aCTh IPUMEHEHHUS .

DIEKTPOXUMHUECKUE METO/IbI, UX KIaCCU(PUKAIMS U 00JIaCTh TPUMEHEHHUS.

[ToreHoOMeTpHS, CYIIHOCTh METOJA U 00JIaCTh €ro MpUMEHEHUs. 3aBUCUMOCTh MOTEHIIMAaa
JJIEKTPOJa OT KOHILICHTPALlMM HOHOB. MHAMKATOpHBIA JJIEKTPOL M DIEKTPOJA CpPaBHEHHS.
HNonomerpust.

HoncenekTuBHbIE 31eKTpoAbl. AnmapaTypa. [Ipumepbl NOTEHIIMOMETPUYECKHUX ONIPENETICHUM.

DNEeKTPOrpaBUMETPHS U KYJIOHOMETpUs. DJIEKTposin3 U 3aKkoHbl Dapazes. Y cioBus BeICHUS
anekTposn3a. CxeMa yCTaHOBKU KYJIOHOMETPUUYECKOIO aHAJIN3a, KYJIOHOMETPUYECKOE TUTPOBAHUE.

Kynonomerpsl. [IpuMepsl KOJIMYECTBEHHBIX ONPEACIICHUMN.

KonaykromeTpusi, €ro CymHOCTb. OJEKTPONPOBOJHOCTb pPacTBOPOB, €€ 3aBHCHUMOCTb
OT  KOHILIEHTpauMW. Amnmaparypa Uil  U3MEPEHHs  DJIEKTPOIPOBOJHOCTH  PAcTBOPOB.
KongykromeTpruueckoe TUTPOBaHNUE.

Onruyeckre MeToAbl aHan3a. POTOMETPUUECKUN METO/I.

®otoadpekt, poTornneMeHT, HOTOIIEKTPOKOTOpUMETP.  BbIOOp cBeTOUIBTPaA U KIOBETHI,
ITIOCTPOEHHE IPATYUPOBOYHBIX KpUBBIX. [ [puMepBI KOMMYECTBEHHBIX ONPEICICHUH.

Crnexktpodoromerpuueckuii  mMeton, ero cymHocTtb. Crnektpodortomerpsl.  [IpuHumm
UX JIeHCTBUS.

OnTuyeckne cxembl U YCTpoicTBO mpuOOpoB. IIpuMepbl KOMTUYECTBEHHBIX ONpeAeIeHUN
BEILIECTB.

PedpaxTomerpus. 3akoH oTpaxkeHHs M IpeloMieHus cpera. [Ipubopbl Ui ompenesreHus
MOKa3aTes MPeIoMIICHMS, TPUHLIMI UX JIeHCcTBUSA. ONTHYECKUE CXEMbI U YCTPOMCTBO MPUOOPOB.

Meronsl pa3encHus U KOHUEHTPUPOBAHUS.

Xpomarorpadusi, Kak METOJ pa3felieHuss U aHallu3a BEILIECTB, €ro CYIIHOCTb M 00JIacTh
IIPUMEHEHHS.

OCHOBHBIE IOHATHS.

Knaccugukamuss METosoB B 3aBHCHUMOCTH OT CIOCOOa IEpeMElICHHsT COPOCHTOB U OT
MeXaHH3Ma COpPOIIIH.
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XapakTepucTUKa aacopOLMOHHONM, HMOHOOOMEHHOM, OCaJO4YHOH, paclpeneuTeIbHON
u resnp-xpomarorpagpuu. Knaccupukanus Mero1oB xpomarorpaduu B 3aBUCUMOCTH OT arperaTHoro
COCTOSIHMSI TIOABMDKHOW W HEMOJABIWXHOM (pa3. XapaKTepHCcTHKa Ta30BOM Xpomarorpaduu, eé
BapHUaHThI: I'a30-aJICOPOLIMOHHAs U ra30KUAKOCTHasA. JKuaKocTHas XxpomaTtorpadusi, €€ BApHaHThI:

XKHUJIKOCTHO-KUAKOCTHAS U JKUIKOCTHO-3/ICOPOIIMOHHAs XpoMaTorpagusi.

Knaccugukarus MeTog0B XxpomaTtorpapuu B 3aBUCUMOCTH OT TEXHUKH XpOMaTOIrpapruuecKkoro
pazzneneHus. XapakTepUCTHKa KOJOHOYHOH, OyMa)kHOM U TOHKOCIOWHOM XpoMaTorpaduu.

Knaccugpukanus MeTooB xpomarorpaguu B 3aBUCUMOCTH OT I€IM  IIPOBEACHUS
Xpomarorpaduyeckoro npouecca.

AmnmnapaTypa B razoBoit xpoMmaTtorpagpuu. Xpomatorpammsl. TexHuka xpomarorpadupoBaHusi.
Bnusiane pasnuuHbiXx (AKTOpPOB Ha TOKa3aHMs Npubopa. MeTonmsl pacdyera XpoMaTOrpamM.
ITpumeHeHue ra30Boil XxpoMaTorpaduu sl aBTOMAaTU3aLUK [TPOU3BOICTBEHHBIX IIPOLIECCOB.

DKCTpakiusi, €€ CyIHOCTh U BEIMYMHBI, €€ XapaKTEePU3YIOLIHUE.

TexHHUKa 3KCTparupoBaHMs, €r0 POJib B IOBBIIICHUM YYBCTBUTEIBHOCTH M CEJIEKTHUBHOCTH
ONPEACIICHUMN.

Llepenomerpus u TypOunumerpusi. SIBIEHUS CBETOPACCESIHHOCTH M CBETONOIJIOLICHHUS
NP NPOXOXKIAEHUM IIydKa CBETa uepe3 JuclepcHyro cucreMy. IIpubopbl, nmpumeHsiemble ais
MU3MEpPEHUH, MPUHLMII UX JEHCTBUS, ONTUYECKUE CXEMBI U yCTPOUCTBO. [IpuMepsl KOJIMYECTBEHHBIX
ONPEACIICHUMN.

[Tonsatue o cHekTpoOTOMETPUUYECKOM, HEPETOMETPUYECKOM U TYypOUIUMETPHUUECKOM
TUTPOBAHUHU.

CrnekTpanbHblii  MeTOZ (AaTOMHO-DMHUCCHOHHBIA METOHA). ATOMHBIE CHEKTPbL. OHEprus
BO30YkJeHUsI U noHH3anuu. CriocoObl BO30YKICHHUS aTOMOB.

CHeKTpbl: pEHTT€HOBCKHE, UCITYCKAaHUsS U IIOTJIOLICHHUS.

OCHOBBI KAaueCTBEHHOTO M KOJMYECTBEHHOI'O AMHCCHOHHOro Metoza. (Cxema aHaiu3a.
Hctounuku Bo30YXJeHHs cHekTpoB. CrekTpalbHble MNPUOOpPBI, HMX ONTHYECKHE CXEMBI.
KBanTomeTpsl.

IIprmephl KaueCTBEHHBIX ¥ KOJIMYECTBEHHBIX ONPEAECIICHUN.

®doromeTpus MmIaMeHu. XapaKTepucTUKa MeToAa U o0aacTh npuMeHeHus. [IpuHuunuansHas
cxema IuTaMeHHoro ¢oromerpa. IlpumMepsl KOMMYECTBEHHBIX ONPEAeTICHUHN.

Boasramnepomerpus. fIBnenune mnonspuzaumu. [lpenensHpli u  1uPy3MOHHBIA  TOK.
Bonbramnepnast kpusas. IloteHuuan nosyBonHbl. [IpuHIMNUanbHas cxema MOJspoOrpapuuecKoi
yctaHoBkH. [lomsiporpadsl. DnexkTponutuyeckas suerka. DJIEKTPOIU3EPhl. DIEKTPOAbl CPABHEHUS:
CHSTHE NOJISIPOTpaMMbl. AMIIEPOMETPUYECKOE TUTPOBAHUE.

TepModIeKTpUYECKUT METO/A, €ro CyIIHOCTh Hu o0jacTh MpUMEHEeHMs. Amnmaparypa
JUI IPOBEJIEHUS dKCIpece aHanu3oB. [IpuMepsl onpenenenuii.

Tepmuueckuit meton. TeopeTMueckue OCHOBBI METOJA, €ro Ha3HAYCHHE, NpHUMEHseMas
anmaparypa, npuHuun e€ pabotel. IlocTpoenue Ttepmorpamm TepMmorpaBurpamm. IlpoBenenue
pacu€roB. Mcnonap30BaHNe TEPMUUECKOTO aHAIN3a P U3yYEHUN CILJIaBOB.

Macc-ClieKTpOMETPUYECKUH  METOA. Teopernueckue OCHOBBI MeTOJa, OONACTh UX
npuMeHeHus. Cxema macc- CIEKTpoMeTpa. Macc CIeKTporpammbl, CIOCOOBI MX paciid(poBKU.
Pacuertsl, mpuMepsl OIIpeACIICHUN.

Pagnomerpuueckne wmetoabl aHanmuza. CylmHOCT M Ha3HAYEHHE PaJUOMETPUUECKUX
MeTozoB. [IpuMeHsiemast anmapaTypa, NpUHIUI €€ JNeHcTBUA M mpaBuia paboTel ¢ Hell. [lpumepsr
ONpECIICHUMN.

Pacuérsl. Ananu3s Bozpl. [lokazaTenn KOHTpOIISI KauecTBa BOJIbI, METOIMKA UX ONpPEAEICHUI.

AHanu3 ra3oB. 3HAue€HHWE TMPOBEACHUSA aHalu3a Ta30B B  pa3IUYHBIX  OTPACiix
MPOMBIIIICHHOCTH. METObl OCYIIECTBICHUS! aHAJIM3a ra3oB. XapaKTepUCTHKa aOCOpPOLMOHHOTO
METO/1a Ta30BOr0 aHAJIN3A.

['azoananu3aTopsl. VX cXeMbl M MPUHLMI PAaOOTHL. XpomarorpapuuecKuil MEeToJ aHaln3a
ra3oBBIX CMECEH.

Amnanus TormBa. TernaoTBopHast CiocoOHOCTh TOIUIHMBA, CIIOCOOBI €€ OTpeIeIeHusl.
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AHanu3 karanu3atopoB. KpaTkue cBeaeHHMs O CBOWCTBax KaTauu3aropoB. OCHOBHbIE
TpeOoOBaHuUs, NpEabsIBISIEMble K HUM. Meroauka OIpeAeNeHUus HACBhIHOM IJIOTHOCTH U
IpaHyJIOMETpUYECKOro cocTaBa. OlpeneneHe MEXaHMUEeCKON IPOYHOCTH U NHIEKCA AaKTUBHOCTH.

AHanmu3 OpOAYKTOB HEOPraHW4yeckoro cuHre3a. [locTaauilHelii KOHTPOJIb IPOM3BOICTBA,
€ro TOYKHA. MeToasl OmpesesieHUusT KHUCIOT, COJeH H YHAOOpeHUH, TPOBOAMMBIX HAa 0a30BOM
MpEANPUITHH.

AHau3 OpraHMYEeCcKUX BELIECTB. METObI ONPENEICHUS SI10B U B3PhIBUATHIX BEIIECTB.

AHanmu3 BBICOKOMOJIEKYJISIDHBIX COEAUHEHUH. AHamu3 Cblpbsi, TOTOBOM IPOAYKIIHH,
IIOJIYTIPOBOJIHUKOB
1 0TX0JI0B 0a30BOT0 POM3BOCTBA.

Tema 11. JkoHOMHMKA OTPAC/IM U NIPEeANPUATHS

Yto Takoe “IKOHOMHKA”, “OKOHOMHYECKAS AeITEIBHOCTE, “9KOHOMUYECKOE 01aro”.

XapakTepucThKa OCHOBHBIX IIPU3HAKOB HSKOHOMHUKHU: TOTpPEOJICHHE IKU3HEHHBIX OJar;
MIPOU3BOJICTBO U BOCIPOU3BOJCTBO JKU3HEHHBIX ONar; oOMEH TOBapoOB; JCHEKHOE OOpalieHHE;
3¢ (HEeKTHBHOE UCTIOIB30BAHUE PECYPCOB; IKOHOMUYECKHIA POCT.

CebecToMMOCTh  MPOIYKIIMM — BaXXHBIH HKOHOMHUYECKUH TOKas3aTelb pPadOThI
npeanpusTiii  (oObenuHeHuit). Poyib  TPyIOBBIX KOJIJIEKTUBOB B BBISIBJICHMHM M SKOHOMHOM
HCIOJIb30BaHUHU PE3EPBOB, COKPAIICHUH HEITPOU3BOIUTENBHBIX PACX0I0B.

Knaccudukanus 3arpaT Ha  MOPOM3BOJICTBO IO JKOHOMHYECKHM  JJIEMCHTAM M|
KaJbKYJISIIIMOHHBIM CTaThsIM pacxo/ioB. CTpyKTypa ce6ecTOMMOCTH MPOMBIIUICHHON MPOAYKLIUU IO
CTaThsIM PACXO0B. 3aBUCHMOCTh CTPYKTYPBI CE€OECTOMMOCTH OT OCOOCHHOCTEH MPOM3BOACTBA.

[TonsTe W 3Ha4YeHHE LEHbl. BuAbI IeH HAa NPOMBILIUICHHYIO MPOIYKIUIO: ONTOBBIE U
PO3HUYHBIE, TOTOBOPHBIE.

[Tpubbu1b (H0X0M) mpeanpusTHii (00bearuHeHn) — 06o0maIMil moka3aTens (GUHAHCOBO-
X035UCTBEHHOMU JesTebHOCTH. [loka3zaTenn peHTa0eIbHOCTH.

3apaboTHas TU1aTa ¥ OCHOBHBIE IPUHIIUIIEI €€ opranu3anuu. Opranuzanus 3apaboTHOM IaThl
Ha npeanpusaTuax. @opMbl U cUCTEMBI 3apabOTHOMN IJIaTHI.

[TonsTe OusHec-maHa, cdepa ero MPUMEHEHUS U YCIIOBUS pa3paboTku. buszHec — muian
MPEANPUSITHS, OCHOBHBIE 33]]a4H, KOTOPBIE MPEAPHUATHE PEIIAeT C TOMOIIBI0 OU3HEC — IJIaHa.

IIpakTH4eckoe odyuenune

Tema 1. MHCTpYKTAXK 110 OXpaHe TPYAA M NPOMBILILJICHHOH
0e30macHOCTH

WHcTpykTax 1no 6e30macHOCTH Tpy/ia Ha paboYuX MecTax.

bezonacHocTh npu paboTe B XUMUYECKON U (PU3UKO-XUMUYECKON J1a00paTopusX.

[IprunHBI ¥ BUBI TPAaBMAaTU3Ma U MEPBI 10 €0 NpeaynpexacHuio. OrpaxaeHue onacHbIX 30H.

[ToxxapHas 6e3onacHocThb. [loxkapHast curnanuzanus. [IpaBuia monb30BaHMsT OrHEONACHBIMU
KHUIKOCTSMHU.

OnekTpoOe30nmacHOCTh.  3allluTHOE  3a3emjieHue  obOopyaoBanusa. [lpaBuna  paOoThI
Ha 3JIEKTPOU3MEPHUTEIBHBIX YCTaHOBKAX, MPHOOpax U ammaparype.

Tema 2. Texunka 1a00paToOpHbIX padoT
[IpakTHyeckoe O3HAKOMIJIGHHWE C YCTPOWCTBOM M OCHAILIEHHWEM pabodero mecta jabopaHTa
XMMUYECKOI0 aHaJIN3a, MOABOAKAMH ra3a, 3JIeKTPUUECTBa, BOJBI, CKATOT0 BO3/1yXa U BaKyyMma. YXo[

3a pabOYuM CTOJIOM, TMOJTOTOBKA €ro JUIsi MPOBEICHHS aHAIMU30B. MBIThE U CYIIKA XUMHUYECKOU
MOCY/IbI OOIIETO HA3HAYCHMUSI, U3TOTOBJICHUE dTUKETOK M HAAMMCEH IS Hee.
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OT6Op pPEeakTHUBOB W MPUTOTOBJIICHHUE PACTBOPOB JUJISI MBIThSI MOCYIBI OOMIETO HA3HAYCHHUS
XUMHYECKUM M CMEIIaHHbIM criocobamu. BwiGop pactBopuTens, crnoco0 ero ounctku. IIpoBepka
MOCY/IbI HA YUCTOTY.

OcBoenue npueMoB pabOThl ¢ HarpeBaTeabHbIMU MpuOopamu. Cylllka XUMUYECKOW MOCYIbI
npu HarpeBaHuHM. Pe3ka CTEKISHHBIX TPyOOK M MaloyYeK, IUIaBiIeHHe WX KOHLOB. Crubanue
U OTTATUBaHUE TPYOOK.

[Ton6op, ceepienue u 00paboTKa MPOOOK.

OcBoeHMe MPUEMOB HAarpeBaHUs, CYIIKH U TPOKaIUBaHUS.

[TpoBepka ucnpaBHOCTH TepMomeTpa. OnpeaeneHre TeMIepaTypbl KUIIEHUS BELECTB.

YcTaHOBKa TEXHUYECKUX BECOB, OIpe/eiieHHe HYJEBOM TOYKM, B3BEUIMBAHUE TBEPHBIX TEIl,
3aIUCh PE3yAbTATOB. YXOJ 3a BecaMH. B3siTHe HaBECOK ChIMYYHX M KHUIKUX BEIIECTB.

W3menpueHne HeOOIBIIOro KoiuuecTBa cojeil. OcBoeHue MpUEeMOB CMEIIMBAHMS TBEPIBIX
BEIIECTB U KUJIKOCTEM.

OcBoeHMe MTPUEMOB CMEITMBAHUS TBEP/IbIX BEIIECTB U )KHUJIKOCTEH.

[IpuroTtoBneHne ONpPENEICHHOIO KOJIMYeCTBa (Macchl) pacTBOpa BeLIECTBA 3a/JaHHOMN
MPOLIEHTHOM KOHIICHTPAIMU U3 BemiecTBa (0€3BOAHOrO M KPUCTAJUIOTHApaTa), U3 pacTBopa Oosee
BBICOKOU KOHLICHTPALUH.

Onpenenenue apeoMeTpoM IUIOTHOCTH BOJHBIX PAcCTBOPOB KHCIOT, COJIEW U IIEIOYel;
HaXOXXJCHHE MX KOHIICHTPALMHU MO IUIOTHOCTH. [IpuroToBienne onpeneneHHOro o0beMa pacTBoOpa
3aJlaHHOM KOHIIEHTpPAIUU U3 BellecTBa (0e3BOTHOTO M KPUCTAJUIOTUIPATa), U3 PACTBOPA MPOLIEHTHOM
Y MOJISIPHOW KOHIICHTPAITUH.

Ounctka BemiecTB. Bbribop ¢unbrpyromero marepuana, usrororinenue ¢unbtpa. COopka
yCcTaHOBKH sl (uibTpoBaHus. OUYMCTKAa XUMHUYECKHUX BEIIECTB OT MEXaHHMUYECKUX IpPHUMECcei.
OcBoeHHE MPUEMOB MPOMBIBAaHUS OCAJIKOB MpU (PMIBTPOBAHUMU M IeHTpudyrupoanus. OuucTka
KHUJIKUX BEIIECTB JUCTUILIAINEH. DKCTPAKIINS BEIIECTB.

[Tonmyuenue razoB. Pa3bopka, mbIThe W cOopka amnmapata Kumma, ucnbsiTaHue €ro Ha
repMETUYHOCTh U 3apsjaka. [lonmydyeHne Bogopoja, UCTIBITAHUE €ro Ha YUCTOTy. O4HuCcTKa BOJOpOAa
MpU TOMOIIM TPOMBIBOYHBIX CKISHOK. [lomydeHue, odmcTka, Cylmika MU COOMpPAHHE KHUCIOPOJA.
Pa3bopka, MbIThe U COOpPKa Ta30MeTpa, 3aII0OJTHEHHUE €r0 Ta30M.

OT10op 1 moaroroBka mpod a1 aHanuza. OTO0p nepBUYHON cpesiHel TpoObl, ee U3MeTbUeHHe,
nepemMennBanre u keapropanue. OTOOp M MOATrOTOBKA JIA0OPATOPHBIX MPOO, a TAKKE MPOO METAIIOB.
Ot0op mnpoO pacTBOpPOB H3 HIIEKTPOXMMHUYECKUX BaHH. IlepeBeneHue BemiecTBa B pacTBOP
pacTBOpeHHEM B KHUCIIOTax U cryaBieHueM. Onpenenenue pH cpenpl. [Ipurorosnenue peakTuBoB ¢
WCIOJIb30BaHUEM CIPABOYHHKA 110 aHATUTUYECKON XUMHUU.

OmajieHre OCHOBHBIMH TIPUEMAaMU TPABHMETPUYECKOTO (BECOBOT0) aHaim3a. IloaroroBka
pabodero Mmecrta, Hocylsl M jaboparopHoro oOopymoBaHus K pabore. JloBeneHue Orokca,
dhapdopoBoro TUris ¢ GUILTPYIOMUM JTHOM JI0 MOCTOSTHHOM Macchl. [IpueMbl oTOopa HaBeCKH It
aHanuza. OnpenerneHne COJEp)KaHUS BIIark B aHAIM3UPYEMbIX Marepuanax. BeneHuwe 3ammced u
pacyeToB MpU TPABUMETPHUECKOM aHAJIH3E.

OBnazieHre OCHOBHBIMH MpUEMaMH THTpUMETpUUeckoro (00beMHoro) ananmusa. [logroroBka
pabouero Mecrta u oOopynoBaHus kK pabore. OCBoeHHE MPUEMOB OTOOpA JKUIKOCTEH IHUITETKOM,
3aMOTHEHUS. MEPHOU KOJIOBI, OIOPETKH, OTOOpa BCIIOMOTATENbHBIX PEAKTUBOB MEPHBIM IHIMHIPOM.
Otcyer oObeMa KHUIKOCTH MO OIOpeTKe, TOYHOCTh oTcuera .IIpoBepka 00OBEMHBIX MEPHBIX KOJO,
MUIETOK, OIOPEeTOK, Karuid pacTBopa u3 OropeTku. [IpuroromiieHue 3aJaHHOTO 0o0bEMa pacTBOpa
HEOOXOIUMOM KOHLEHTpallMd M3 YHCTOTO BellecTBa, OE3BOJHOTO M  KpUCTAIIOTHApATa.
[IpuroToBneHue cTaHIAPTHHIX PACTBOPOB U3 (prkcaHanoB. [I[pUroToBieHne pacTBOPOB UHINKATOPOB;
pabounx pacTBOPOB KUCIOTHI U IIEJIOYH, HX CTaHAAPTH3AIINS.

Tema 3. O0yyeHne Ka4eCTBEHHOMY aHAJIN3Y HEOPraHUYECKHUX COeIMHEHM i

AHaJn3 KaTHOHOB MEPBOM AaHATUTUYECKOU IPYMIIBI.
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JleiicTBue TpymnmoBoro peaktrBa Ha MOHBI cepedpa (1) m cBunna (Il). Pazmuuue cBoiicTs
XJIOpUJIOB cepeOpa ¥ CBUHLA. DBbIMOMHEHHWE CHUCTEMAaTHUYECKOTO aHaiu3a. BbInogHeHHue
CUCTEMATUYECKOI0 aHaJIN3a CMECH KaTHOHOB IEPBOM IPYIIIIBI.

AHaJIN3 KaAaTUOHOB BTOPOM aHAIMTUYECKOMN TPYIIIIHI.

JleticTBue rpymmoBoro peaktuBa Ha noHbl 0apus (1), crponnus (1) u xaneuus (11).

Hpobubie peakuuu. [IpoBeneHue cUCTEMaTHUYECKOrO0 aHAIW3a CMECH KAaTHOHOB BTOPOU
TPYIIIIBIL.

AHaJIN3 KATUOHOB TPEThEU AHATMTUYECKOU TPYIIIIHI.

JevictBue rpynmoBoro peaktuBa Ha uoHbl anxumuHus (1), nmaka (1) u xpoma (II).
[Ipenynpexaenue kosmiongooOpa3oBanus JpoOHble peakiuu. BrilolHEeHHE CHCTEMaTHYECKOTO
aHaJIM3a CMECU KaTUOHOB TPEThEU I'PYILIELL.

AHaJIN3 KaAaTHOHOB YETBEPTOU AaHAITMTUYECKOU TPYTIIIBI.

JeiicTBue rpynnoBoro peaktuBa Ha nonbl Maruus (1), mapranua (1), sxenesa (11,111) u Bucmyra
(). dpobHblie peakiiu. BhINOIHEHHE CHCTEMATHYECKOTO aHAINM3a KATHOHOB YETBEPTOWM TPYIIIIBI
C MpeABapUTEIbHBIM UCIIBITAHUEM Ha NpucyTcTBue xenesa (11,101).

AHanu3 KaTUOHOB MATOW aHAJTUTUYECKOHN TPYIIIIBI.

JleticTBue rpymmnoBoro peaktuBa Ha HoHbI koOanbTa (1), Hukemns (1), kagmus (1) u meau (11).
BrinmonHeHnue aHanm3a cMeCH KaTHOHOB TISITOM TPYIIBI IPOOHBIMU PEAKITHSIMHU.

AHanM3 KaTUOHOB IIECTON aHATUTUYECKOU IPYIIIIBIL.

Ob6napyxxenue nonos Hatpus (l),kamus (1) u ammonus. [IpobHble peakuuu. AHaIU3 cMecU
KAaTHOHOB LLIECTH aHAJTUTUYECKUX TPYIII.

Peaknuy aHanoHOB NIEpBOM aHATTMTUYECKOM TPYIIIBI.

OOHapykeHue XJI0pua-, OpoOMUI-, CYIb(UI-, 1 HOHOB.

Peakuun aHnOHOB BTOPOI aHAIMTHUYECKOU TPYIIIIHI.

Ob6napyxenue cynbdat-, cynbhut-, KapboHat-, pocdaT- U CUIMKAT HOHOB.

Peakuuu aHHOHOB TpeThbe aHATUTUYECKOMN TPYIIIIBL.

OObHapy>keHue HUTpaT-, HUTPUT- U alleTaT HOHOB.

AHanu3 cMecu aHMOHOB TIEPBON — TpeThelt rpymi. [IpoObl Ha aHUOHBI JIETYYUX KUCIIOT.

AHanmu3 HEW3BECTHOro BemecTBa. lIpeaBapurtenbHble UCTBITaHUS. BuIOOp pacTBOpHTENS.
O6ocHoBaHME X0/la aHAJIN3A.

Benenne nabopaTopHOro XypHasia pH BHIMOTHEHUN aHATUTHIECKUX padOT

Tema 4. O0yueHue rpaBUMeTPUYECKOMY AHAJIU3Y

VYcraHOBKa aHAIIMTHYECKUX BeCOB. [IpoBepka HyneBoil TOUKH, €€ KOppeKTHUpoBaHue. TexHUKa
B3BCIIMBAHKWA HAa AaHAIMTUYECKUX Becax. BeneHwe 3amucedl Ipu  B3BEIIMBAHUHU. YXO.I
3a AHAUTUTUYECKUMH BECAMU U PA3HOBECAMU.

OT1Oop M pacTBOpeHHE HABECKHM TEXHOJIOTHYEeCKOro xiopuaa Oapus. IIpuroromienue
pa30aBICHHOTO pPACTBOpA CEPHOM KHUCIOTHI W3 KOHLEHTPUpPOBaHHOro. OBnaseHue mnpuémamu
MOJyYeHUsI YHUCTBIX KPYMHOKPHCTATMYECKUX ocaakoB. OcaxiaeHue Oapusi B BHUIE cyhbdaTa.
[IpoBepka noHOTEI OcaxaeHus 1. PUIBTPOBAHHUE OCAAKA U IPOMBIBAHHE €T0 I€KaHTALUEH.

IIpo6a Ha MOTHOTY OTMBIBAHUS OCaJKa OT U30BITKA ocanuTels. BricymmBanue GUIbTpa ¢ 0CaIKOM
B CyIIMWIBHOM IKady. O301eHMe pUIbTpa B IJIAMEHU FOPEIKU, IPOKAIMBAHUE OCAIKA 10 OCTOSIHHOM
Macchl B MydensHoi neun. [IpoBenenne pacuéros.

Tema 5. O0yueHne THTPUMETPHYECKOMY AHATU3Y
OmnpenerneHue BEeCTB METOIOM KHCIIOTHO-OCHOBHOT'O TUTpoBaHus. [Ipurorosnenue padounx
pacTBOpPOB 1EN0UYM 0e3 KapOOHATOB, COISIHOM KUCIIOTHI, a TAKXKe CTaHAAPTHOIO pacTBOpa KapOoHaTa

HATpUsl, INaBeJeBOW M sHTapHOU kucinor. OmnpenencHue KOHIEHTpAMu pabodux pacTBOPOB
TUTPOBAHHUEM CTaHIAPTHBIMU pacTBOpaMu. BbIOOp MHIMKATOPOB.
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Onpenenenne KOJIMYECTBA CEPHOM KUCIIOTHI B KOHTPOJIBHOM pacTBope. Pacuér pe3ynbratoB
aHayusza.

Omnpenenenue coAepXKaHUA MIENOYEH M PacTBOPUMBIX KapOOHATOB IPH COBMECTHOM
npucytcTBuH. OmnpeneneHre KapOOHATOB U THIPOKAPOOHATOB ITPU COBMECTHOM MPUCYTCTBUU. Pacuér
pe3yJIbTaTOB aHAIU3A.

Omnpenenenne yCTpaHUMOM (BpEMEHHOM ) M TIOCTOSIHHOM KECTKOCTH BOJIBI.

AHanus BEIIeCTB, ONPEAEIAEMbIX METOJOM [IEPMAHTaHATOMETPHH.

[IpuroTtoBnenue pabouyero pacTeopa rnepMaHraHaTta Kajaus U OolpeesieHue ero KOHICHTPaIuu
METOJIOM OT/AEJIbHBIX HABECOK I10 I11aBEJIEBOI KUCIIOTE.

Omnpenenenue coJiep:kaHus OKcalaTta aMMOHHUSA B pacTBope. Pacuer pe3ynbraToB aHamu3a.
Onpenenenue cynbdara xene3a (I1) B xenesnHom kymopoce. OmpenencHue COACpX)aHUS Xpoma
B OMxpomare Kamnusl.

AHanu3 BEIIECTB, ONPEAEIAEMBIX METOAOM HotomeTpuu. [Ipurorosienue pabouero pactsopa
thocyibdpata Harpus. OmnpenerneHue €ro  KOHLEHTPAallMM IO THPOBAaHHOMY  pacTBOpPY
IepMaHraHaTa Kajuus u ouxpomara kanus. [Ipurorosiaenue pactBopa Kpaxmania.

OmnpeneneHue MPOLEHTHOTO COAEpX aHHUS  cyinb(aTa HaTpus B TEXHHYECKOM Cynbhuae
HaTpus. Pacuer pesynbTaroB aHanuza. [IpuroroBnenue pabouero pactBopa Hojia M yCTaHOBJIICHHE
€ro TUTpa MO THOCYNb(aTy HATPUSL.

AHanu3  BEIECTB,  ONpENEIsieMbIX  METOJOM  OCaJAUTEIbHOTO  TUTPOBAaHUSA U
KOMIUIEKCHOMETpHH. [IpuroToBnenue pacTBOpOB: CTAaHAAPTHOTO XJIOpUIA HATPUS, paboyero HUTpaTa
cepebpa,

WHMKATOpA.

Onpenenenne THTpa pabouero pactBopa cepeOpa. Beruucienue conepkaHus XJIOpUAA
HATpUs B KOHTPOJILHOM PacTBOpE.

Pacuér pesynbraToB aHanmuza. IlpuroroBieHue pojaHuAa Kajius WIM aMMOHHUS U YCTaHOBJIEHUE
€ro TUTpa.

KommnexcHomerpus. IlpuroroBnenune unaukatopa. OmnpezaeneHue cojepxaHus cepedpa
B BBIJJAHHOM PacTBOpE.

[IpuroroBnenue mHauKaropa U OydepHoro pacropa. [lpurorornenue padodero pactBopa
koMmruiekcoHa |l 1 mpoBepka ero KOHIIEHTpaIMU MO PacTBOPY Cylb(dara MarHus, MPUTOTOBICHHOMY
u3 (puxcanana.

Tema 6. [IpakTUKYM 110 OPraHMYecKoil XMMHUH

OuncTka OpraHUYeCKUX BEIIECTB MEPEKPUCTAIUIN3AIMEN U BOSTOHKOM.

OuncTka 6eH30MHOH U 1aBeIeBOM KUCIO0T. Onpeenenne TeMrneparypsl MIaBIeHUs U KUTICHUS
OpPraHMYECKUX BEIIECTB.

Cyika opraHMuecKiX BELIECTB pa3IMuHbIMU MeToaMu. Bb16op ocymmrens. [Ipurotosnenue
OXJIQXKJAAKOIIUX CMECEH.

C6opxka npuOopoB U1 MPOBEACHUS pabOT, CBA3aHHBIX C OXJIAXKIECHUEM BEIIECTB.

[Ipenensuble yraeBonoposl. [lonydyenne Merana, uzydenue ero cBoicts. CuHTe3 OpoMUCTOTO
WIM HOJUCTOTO 3TUia. Pacuér He0OX0MMOro KOJIMYeCTBa BEIIECTB IS PEaKLUU U TEOPETHUECKOTO
BBIXOJa MpOJyKTa peakuuu. [IpoBenenue cunre3a. Boigenenue, ouncTka U BbICYIIMBaHHE FOTOBOTO
poayKTa. Pacyér BbIXOAA MPOIYKTA B MPOLIEHTAX OT TEOPETUUYECKOTO.

Henpenenbabie yrinesogoposl. [lonydenne sTunena u aneruieHa. Mzyuenne ux cBOMCTB.

Hedts. Coopka npubdopa s ppaxinuonupoBanus HepTu. [loaroroska HeQTH I pa3roOHKH,
a npuéMHUKOB - jns cbopa ¢pakuuit. IlpoBenenue QpakunoHUpoBaHUs, OTOOP GpPAKIHIA.
KonnyectBenHble pacuéThl GpakIIMOHHON pa3roHKU HEPTH.

ApomaTtudeckue yriaeBoAoponabl. lIpoBemeHune peakmuii XapakTepHbIX Il  O€H30uIa,
ero OpoMHpOBaHUE.

Anbnernpl 1 KeToHbl. CpaBHEHHE XUMUYECKUX CBOMCTB albJETU0B U KETOHOB.
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Cnuptel. IlpoBenenue peakuuii, XapakTEpHU3YIOLIMX XWMUYECKHE CBOMCTBA OJHO —
1 MHOTOAaTOMHBIX CIIUPTOB.

BsaumoneiictBre ciuptoB ¢ ruapokcuaom meau (11).

ParBopenue denona B Bojge. [lonydyenue GpeHomsiTa HATPHS, €ro pasziiokeHue, OpoMHpoOBaHUE,
Cynb(pHUpOBaHNE M HUTPOBaHHUE (EHOJIOB.

Opranuueckre KucioThl. OrmpeneneHre pacTBOPUMOCTH B BOJE Pa3IMYHBIX KapOOHOBBIX
kucioT. [IpoBenenne peakiuii, XxapakTepu3yIOIUX KUCIOTHbIE CBOMCTBA KapOOHOBBIX KHUCIIOT,

WX paznoxkeHne npu HarpeBaHUH.

Awmunsl. [IpoBeneHnne peakiuil, XapakTepU3yOIIKUX CBOMCTBA aMUHOB JKUPHOTO Psa.

VYrneBoabl. Peakuus kpaxmana c¢ Homom. [IpoBeneHue KHCIOTHOrO U (PEepPMEHTATHUBHOTO
TUAPOIIN3a Kpaxmana.

KauecTBeHHBII 371IEMEHTHBII aHAJIN3 OPraHUYECKUX COECIMHEHUM.

Omnpenenenue yriaepona npoOoW Ha OOyrJIMBaHHE, YIJepoJa W BOAOPOAA COXCKEHHEM
BEILIECTBA C OKCHUJIOM MEJH, a30Ta U CEPHI C IUIABJIEHUEM C METAJUIMYECKUM HaTpUEM, XJIOpA.

YrneBogopoasl. OOHapyKeHUE IBOWHOW W TPOWHOW CBSI3W B YrIIeBOAOpojax. Peakmmu
apOMaTUYECKHUX YTIIEBOJOPOAOB.

Crnuptbl. OOHapyXeHHE U ONPECIIEHNE CIUPTOB PEAKLUIMU OKUCIICHHUS.

Oo6napy>keHue BOJIbl B CIIUPTE, €ro 00e3BOKUBAHUE.

KavecTBeHHBIE peakIiuil HA MHOTO aTOMHBIE CITUPTHI U (DEHOJIBI.

Anpaerunbpl U KeToHbl. KaduecTBeHHbIE peakluu Ha albAeruipl U KeToHbl. OmnpeneneHue
cynb(aTHBIM METOJOM (opManbaeruaa, a TUAPOKCHIAMHHOBBIM METOJIOM — KETOHOB. Pacuér
pe3yiabTaTOB aHAJIU3A.

KapOoHoBbIe KUCHOTHI M aHTUAPpUABL. OnpeieneHne YKCYCHOM KUCIOThI METOJIOM KHCIOTHO-
OCHOBHOTO TUTpOBaHus, (hTajeBoro aHruapuaa — peaxuueil stepuduxanuu. Pacuér pesynbraToB
aHanM3a.

Awmunbl. KayecTBeHHble peakiuu Ha amuHbl. OnpeneneHue 2 — HadToda METOAOM
azocouderanus. Pacuér pe3ynbTaToB aHanm3a.

Oxcukuciotsl. KauecTBeHHBIE peakliii Ha OKCUKUCIOTHL. OOHapyXeHHEe MOJIOYHOM KUCIOTHI
B ChIBOpOTKe. OmpeieneHye acnup1Ha.

VYrneBoasl. KauecTBeHHBIE peakiuy Ha YIIIE€BO/BI.

Tema 7. O0yueHne TEXHHYECKOMY AHAJHU3Y

Omnpenenenne coaepxanus Bojwl o uay-Crapky. CriocoObl MpaBUIBLHOTO OTcUeTa oobeMa
BOJBI B MpuéMHUKax. OmnpeneneHrue coAepKaHus BOJIbI B BECOBBIX MpolieHTax. OcBoeHue mpuéMoB
paboTel ¢ THUApOcTaTHUeCKMMHM Becamu Mopa-Bectdans, mnoarotopka ux K pabore:
IIPpOBEpPKa HyneBoﬁ TOYKHU IIO )II/ICTI/IJ'IJ'II/IPOB&HHO?I BOAC, BBICYHIMBAHHWC IIOIIaBKAa M MUJIMHApPA
aHAIIM3UPYEMOH KHUIKOCThIO ¢ TeMiieparypoit 20° morpyxeHue B Hee MOIUIaBKa ypaBHOBEIIMBAHHE
KOPOMBICJIA C TIOMOIIBIO PA3HOBECOB; OTCYET IIOTHOCTH.

OrnpeznenieHne TeMIepaTypbl: KarllenaeHus, MJIaBJIEHUs FOPIOYUX MaTE€pPHalIOB, BCIBIIIKU
B IIPUOOPAX OTKPHITOTO U 3aKPBITOTO THUIIA.

OnpeneneHne KWHEMAaTHYECKOW BSI3KOCTH HE(TEMPOAYKTOB Pa3NUYHBIX  KUIAKOCTEH.
[ToaroroBka BUCKO3UMETpa K paboTe, KaauOpOBKa U ONpPeIeIeHUE €ro NOCTOSTHHOM.

[TpakTH4eckoe 03HAKOMIIEHHE C YCTPOHCTBOM BHCKO3MMETpa DHIIEpa U MpUeMaMu pabOThI
C HUMH IIPH  ONPEEIICHUN YCIOBHOM BA3KOCTU HE(YTENPOIYKTOB.

Omnpenenenne GpakIMOHHOTO COcTaBa HEYTEMPOAYKTOB METOIOM MEPETOHKHU B KoJ0e.

Benenue 3anuceit B 1abopaTopHOM KypHAJIe.

[TpuBeneHne pabouero MecTa B MOPSIOK.

AHanu3 cMma304yHbIX Maced. OnpeneneHre KUHEMAaTUYECKOW BA3KOCTH, TEMIIEpaTyphl
BCIIBIIIIKH
Y BOCIJITAMEHEHUS MaceJ, INIOTHOCTH U COJIEP>KaHUs BOJbI B HUX.
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Anamu3z Heptu u HedTenmpoaykToB. OTOOp Tpod HEPTEHNPOAYKTOB, OMpEACICHUE UX
IJIOTHOCTU TUKHOMETPOM.

OmnpeneneHre yCIOBHOW BS3KOCTH HEPTENPOAYKTOB, TEMIIEPATyphl IJIABJICHUS, KHUIICHHUS,
3aCTBIBAHMS M BCIBIIIKU B 3aKPBITOM THUIJIE.

Omnpenenenue cocTaBa cepbl U XJIOPUI0B B HEYTH U HEPTETIPOTYKTaAX.

Amnanu3 Boapbl. [lokazarenu KOHTpOJI KauecTBa BOJIbI, METOJMKA X OIPEIEICHUM.

AHanu3 ra3oB. 3HAau€HHE TPOBEICHMSI aHalW3a Ta30B B  PAIMUYHBIX  OTPACIAX
MIPOMBIIIJICHHOCTH. METObl OCYILIECTBICHHSI aHalIM3a ra3oB. XapaKTepUCTHKa aOCOpPOIIMOHHOTO
METO/ia Ta30BOr0 aHAJU3A.

["azoananu3aTophl, UX CXEMbl M MPHUHLUI paboThl. XpomaTtorpadguyecKuid METOJ aHalu3a
ra3oBbIX CMECEM.

Ananu3 ToruiiBa. TerioTBOpHas CHOCOOHOCTh TOIUIMBA, CIIOCOOBI €€ OINpeIeIeHHs.

Ananmu3 karaim3atopoB. KpaTkue cBeaeHHsT O CBOMCTBAX KAaTaJIM3aTOPOB, OCHOBHBIE
TpeOoOBaHuUs, TpEabsIBIIEMble K HUM. MeToauKa OIpeneieHus] HAChIMHOW IUIOTHOCTH U
IpaHyJIOMETPUUYECKOro coctaBa. OrpeaesieHne MEXaHUUECKOU MMPOYHOCTH M MHICKCA aKTUBHOCTH.

Tema 8. O0yuenue puznueckuM U GU3UKO — XUMHYECKHM MeToJaM

OcobeHHocTH M 001acTh NMPUMEHEHHS (U3UKO — XUMHUYECKHUX M (DU3WYECKHX METOJIOB
aHanM3a, ux Kiaccudukamus. KpaTkas xapakTepucTika U 00JacTh IPUMEHEHUS.

1. DnexTpoXuMHUECKHE METO/Ibl, MX KIacCUPUKALMS U 00IaCTh IPUMEHEHHUS.

[ToTeHIIOMETPBI, CYIIHOCTh METO/A M 00JacTh €ro MpUMEHEHHsI. 3aBUCUMOCTh MOTEHIHAIA
EKTPOAAa OT KOHICHTpAalUUMUM HWOHOB. IHAMKATOpHBIA D3JE€KTPOJ U DJIEKTPOJ CpPaBHEHUS.
HNonomerpust.

IIprMepbl NOTEHIIMOMETPUYECKUX ONIPEIEICHNN.

DNEeKTPOrpaBUMETPHS U KYJIOHOMETPHS. DIEKTPosIn3 U 3akoHbl Papajes. YcnoBus BeleHUs
anekTposn3a. Cxema yCTaHOBKHM KYJIOHOMETPHUYECKOTO aHAjIN3a, KYJIOHOMETPUYECKOE TUTPOBAHHE.
Kynonomerpsl. [IprMepbl KOIMUECTBEHHBIX ONPEACICHUM.

KongykromeTpus, €ro CymHOCTb. OJIEKTPONPOBOJHOCTh pacTBOpoB. E€ 3aBucMMOCTb
OT  KOHILIEHTpalMW.  Ammaparypa Ui  U3MEPEHHs  DJIEKTPOIPOBOJHOCTH  PAcTBOPOB.
KongykromeTpruueckoe TUTPOBAaHNUE.

2. OnTHYeCKUe METO/IBI aHAITN3a.

DOTOMETPUYECKUN METOLL.
®oroadpdexr. Dotosnement. DotoanexTpokonopumerp. Bribop cBeToQUIBTPa U KIOBETHI,
IIOCTPOECHHE I'PaSyNPOBOYHBIX KPUBBIX. [IpMepBI KOJTMYECTBEHHBIX ONPEACICHUI

CrniekTpooTOMETPUYECKHI METO, €r0 CYLTHOCTb.

Cnekrpodoromerpsl. [lpunimn ux neiictBus. ONTHUECKUE CXEMBI U YCTPOHCTBO MPHOOPOB.
[Iprmepbl KOTMYECTBEHHBIX ONpeeIEHUI BEIIECTB.

Pedpaxkromerpus. 3akoH OTpakeHUst M TpernomiieHus: ceera. [Ipubopsl Ui onpeneneHus
MOKa3aTeysl MPeIoMIICHHS, TPUHLIMI UX JeHCcTBUSA. ONTHYECKUE CXEMbI U YCTPOMCTBO MPUOOPOB.

3. Mertoab! pa3feneHust U KOHLIEHTPUPOBAHHUSL.

Xpomarorpadusi, Kak METOJI pa3/IeJICHHs U aHaIKM3a BEIEeCTB, €ro CYIIHOCTh U 00JIaCTh MPUMEHEHUS.
OCHOBHBIE IOHATHS.

Knaccugukanus MeTo0B B 3aBUCHMOCTH OT CIOCO0a MEpeMelieHHs] COpPOEHTOB U OT
MeXaHu3Ma aJIcCopOIUH.

XapakTepucTrKa aJicoOpOIIMOHHON, MOHOOOMEHHOM, 0CaJ0YHOM, paclpeaeIUTeILHON U Teh —
xpomarorpaduu. Knaccupukamuss MeTomoB xpomarorpaguu B 3aBUCUMOCTH OT arperaTHoro
COCTOSIHHMSI TIOJIBIDKHOW M HEMOJBIKHOM (a3. XapakTepuCTHKa Tra3oBOWM xpomarorpaduu, eé
BapHUaHTHI: Ta30 — aJICOPOLMOHHAs U Ta30KUAKOCTHAA.. JKUAKOCTHAs xpomarorpadus, e€ BapHaHThI:
AKHJIKOCTHO — KUAKOCTHASI U )KUJKOCTHO — aJCOPOLIMOHHAs XpoMaTorpadusl.
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Knaccugukanus MeTog0B xpomarorpaduu B 3aBUCUMOCTH OT TEXHUKH XpOMATOrpaduuecKoro
paszeneHus. XapaKTepUCTHKa KOJIOHOYHOW, OYMaXKHOH W TOHKOCJIOWHOH XpomaTtorpadum.
Knaccudpukanuss  meromoB  xpomarorpadud B 3aBUCHMOCTH  OT  [€TM  NPOBEICHHA
Xpomarorpaduyeckoro npouecca.

Amnmnapatypa B ra30Boi xpomarorpaduu. Xpomarorpammsl. TexHuka xpomarorpadupoBanusi.
Bnusiaue pa3nuuHbIX GakTOpoB Ha Moka3aHus pubopa. MeTosbl pacuéra XpoMaTorpaMm.

Okcrpakuud. E€ cylHOCTh U BEMYMHBI, €€ XapakTepu3ytomue. TeXHrnKa 3KcTparupoBaHHUs.

Tema 9. CamocTosITeJIbHOE BBLINOJHEHHE p360T B Ka4YeCTBE naﬁopaHTa XHUMHYECKOro
AaHaJIMu3a

KBanudukanuonnas npooHas padoTa.
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4. KOHTPOJIBHO-ONEHOYHBIE MATEPHUAJIbBI

NPorpaMMbl NOBbIIIEHUs KBaTu(puKanuu no npodeccun
«J/IabopaHT XHUMHYECKOr0 aHa/IU3a» 4 pa3psaa

BUJIET Ne 1

1. KauectBennsiii ananms. CymHocts MeToaa. Hanbonee xapakrepHble Ka4eCTBEHHBIE PEaKIUH.
2. Tonstre o pactBopax. CriocoObl BBIpaXKEHUST KOHIIEHTPALIMU PACTBOPOB.

3. Onpenenenue MIOTHOCTU HEPTENPOIYKTOB MTUKHOMETPUYECKUM METOOM.

4. IIpaBuia 6€30MaCHOCTH MPU PadOTe ¢ OCH3MHOM.

5. Oka3anue noBpayeOHOM MOMOIIY IPU MOPAKEHUH FITEKTPUUECKUM TOKOM.

BUJIET Ne 2

1. Becogoii ananu3. CymiHocTs MeToa. OnpeesneHne MeXaHn4ecKux npumeceil B HeTH.
2. O6mmue cBeeHus 0 6e30I0PETHOM TUTPOBAHUH.

3. OmpeneneHne MEXaHMYECKUX TPUMECEH.

4. [TpaBuina 6€30MaCHOCTH U TPaBUIIa Pa0OTHI C TI0KapPO M B3PHIBOOIIACHBIMHU BEIIECTBAMH.
5. OkazaHue JOBpa4€HOH ITOMOIIH IIPH 0’KOT'aX KHCIOTaMH U IIEJI0YaMHU.

BUJIET Ne 3

1. O6bemubIil ananu3. CylnHOCTh METO/1A.

2. TpeboBanus npu paboTe C aHAIUTUYECKUMHU BECAMHU.

3. Onpenenenue BI3KOCTH HEPTEPOIYKTOB.

4. ITpaBuia TeXHUKH 6€30MaCHOCTH IPU pabOTe € JIETKOJIETYYNMH BEIECTBAMHU.

5. Oka3anue noBpaueOHOM MOMOIIM PU OTPABICHUSIX apaMu HEPTU U HEPTEPOTYKTOB.

BUJIET Ne 4

1. KoHneHtpanus pacTBOpOB U CIIOCOOBI €€ BbIPaKEHUSI.

2. O6ume nmpaBuiia NPUTrOTOBJIEHUS TUTPOBAHHBIX PACTBOPOB.

3. OnpeneneHne KWNHEMAaTUYECKOM BSI3KOCTH HE(PTH.

4. CpencTBa M0OXKapoTYIIEHUs B J1aOOpaTOpUH.

5. Oka3anue noBpaueOHOM MOMOIIY MPU PAHEHUSX U MepesioMax.

BUJIET Ne §

1. ®u3uKO-XUMHUYECKHE METOIBI aHAIN3A.

2. [IpoBenenue oTboOpa cpeaAHUX MPoo.

3. Onpexnenenue coaepkanus Boabl MetoqoM Jluna-Crapka.

4. IIpaBuia 6€30MaCHOCTH MPHU PadOTe C KUCIOTAMH U HIEIIOYaMHU.

5. Oka3zanue JoBpaueOHOM TTOMOIITY TIPH 0XKOTaX M OTMOPOXKEHUAX. BUIIBI M CTETIEHH 0KOTOB.

BUJIET Ne 6

1. MeTox KHCIOTHO-OCHOBHOTO THTPOBAHUS: IPUTOTOBJICHUE PA0OYHX PACTBOPOB, IPUMECHSIEMBIC
WH/IUKATOPBI.

DNEeKTPOXUMHYECKHE METOIbI aHAJIHM3A.

3. OmnpeneneHue AaBieHHs HACBIIIEHHBIX TAPOB HEPTH.

N
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4.
S.

CpenctBa 0KapoTyIlIEHUs], UX IPUMEHEHHUE.
Oxazanue 10BpaueOHON MOMOLIM IIPU 0’KOraX XUMHUYECKHUMU BELIECTBAMHU.

BUJIET Ne 7

orwdPE

Hedrsuble sMynbcuu: TUIIBI, CBOWCTBA.
[Torenmomerpus.

OrnpenenieHne coaepKaHusl XJ0p-uOHa B BOJIE.
[TpaBwiia oOpateHus: ¢ XUMUYECKUMU pearcHTaMu.
OrseTymuTenan U UX MpUMEHEHNE.

BUJIET Ne 8

ko E

KonndyecTBeHHBIN aHAIU3.

DNEeKTpOrpaBUMETPUS U KyJTOHOMETPHUS.

Ornpenenenue mea0uYHOCTH BOJIBI.

OO6mue nmpaBuiIa TEXHUKHA 0€30ITaCHOCTH B JJa0OpaTOPHH.
[TopoIikoBbIe OTHETYIIMTENN U UX TPUMEHEHHE.

BUJIET Ne 9

agkrownE

Konnykromerpus.

Hucconuanus Boael. [loHsTre o «pH».

Onpenenenue conepxkanus Ca B Boze.

IIpaBuia mpOTHBOIIOKAPHOM 0€30MacHOCTH MpH padoTe B 1aOOPaTOPHH.
Oxka3anue 1oBpayeOHOM MOMOIIM IPU MOPAKEHUH FIEKTPUUECKUM TOKOM.

BUJIET Ne 10

grwn

Mertonst ocaxxenus. [Ipurorosienue padodero pacteopa Hg /NOa/2. Onpenenenue
HOPMAJIbHOCTHU U TUTpA.

OT160p mpoO ra30B It aHATH3A.

Onpenenenye MIOTHOCTU HEPTENPOIYKTOB.

ITAK. CanutapHO-A0MyCTUMBIE HOPMBI COJIEPKAHUS BPEIHBIX BEILIECTB B paboyeil 30He.
Oxkazanue 1oBpayeOHOI MOMOIIM TPU OTPABICHUH YIJIEBOAOPOAAMH HEPTH.

BUJIET Ne 11

agkrownE

Pacuer o BecoBoMm ananuze. PakTop nepecyera

OnTHyeckre METO/Ibl AaHAIN3A.

Omnpenenenue coaepKaHus xKesesa.

[IpaBuma Ge3omacHON pabOTHI C 3JEKTPOHArpEeBATEILHBIMU IPHOOPAMHL.
Oxka3anue 1oBpadeOHOM MOMOIIM IPU OTPABICHUSIX CEPOBOIOPOIOM.

BUJIET Ne 12

1.
2.
3.

MeTo bl TPUTOTOBIIEHUS! pabOYEro pacTBOPA U OIpe/IeJIeHHE ero KOHIEHTPAIUH.
Pedpakromerpus.
Onpenenenue TemnepaTypsl mwiaBieHus mno JKykony.

31



4.
5.

Bupl HHCTpyKTaXel 10 TeXHUKE 0€30MacHOCTH.
Oxazanue 10BpauyeOHOI MOMOLIM IIPU OTPABIEHUH AMMHAKOM.

BUJIET Ne 13

arwn

OmnpeneneHne TOUYKM SKBUBATEHTHOCTH (IIPSIMOE TUTPOBAaHUE, OOPATHOE TUTPOBAHNE,
TUTPOBAHUE 3aMEIIAIOIIETO BELIECTBA).

Xpomartorpadus.

Omnpenenenue TeMIepaTypbl BCIBIIIKH.

TpeOGoBaHMs K TOMEIICHUAM XUMHYECKUX JTa00PaTOPH.

Oxazanue 1oBpaueOHON MOMOIIH ITPU OTPABICHUH CEPOBOIOPOIOM.

BUJIET Ne 14

ko

DU3UKO-XUMHYECKHE METOIBI aHAJIN3A.

CrniocoOb1 00HApY)KEHUST KOHEUHOM TOUKH TUTPOBAHUSL.
OrmpezenieHne TeMIepaTypbl 3aCTHIBAHMUSL.

CpenctBa MHAMBUAYAIBHOM 3alIUTHL. TpeOoOBaHUS K HUM.
Oxazanne 1oBpadeOHOM MOMOIIN TIPH MTepesIoMax.

BUJIET Ne 15

ko

Pacuer monpaBouyHoro K03 duimeHTa padbodyero pacTeopa.
®doromeTpusl.

Omnpenenenue coep:kaHus xKenesa.

[IpaBuia nepeBo3KU U MEPEHOCKU arpeCCUBHBIX KHUJIKOCTEH.

Oxka3anue n1oBpadeOHOM MOMOIIM IPU MPU3HAKAX KIMHUYECKOW CMEPTH.

BUJIET Ne 16

agrwdPE

OObemHbII aHaNu3.

doToMeTpus IIIaMEHHU.

Onpenenenue I1JIK BpenHbIX BelecTB B paboyeii 30He.

@3 Ne 116 «O0 onacHbIX MPOU3BOACTBEHHBIX OOBEKTAX).

Oxa3anue 1oBpayeOHOM MOMOIIM IPU OTPABICHUH YTIIECKUCIBIM T'a30M.

BUJIET Ne 17

orwdPE

I'pammM-aToM, rpaMM-MOJIEKYIIA, TPAMM-3KBUBAJICHT.
[Tonspumerpust.

Omnpenenenne KeCTKOCTU BOJBI.

OuibTpyroIye MTPOTUBOTa3kI.

Oxazanue ,Z[OBpEl‘IC6HOI>i IMOMOIIH ITpH OTPABJICHUHU apOMATUYCCKUMU YITICBOAOPOJaMHU.

BUJIET Ne 18

ko E

[IpuroToBneHne TUTPOBAHHOTO PACTBOPA MICTIOYH.
doTomeTpus.

Omnpenenenue HpakIMOHHOTO COCTaBa HEPTH.

BenTmisinus. 3HaueHne BEHTHIISINH, €€ BUBI, 3()()EKTUBHOCTE.
Oxazanne 1oBpadeOHOM MOMOIIY TPU KPOBOTCUCHHSIX.



BUJIET Ne 19

ko E

Pagnomerpus.

Konopumerpusi, MmeToa cTaHIapTHBIX CEpUIl.

Omnpenenenue coqepkanus o0IIeH cephl.

[TpaBuma 351eKTPOOE30MIaCHOCTH B 1abOpaTOpPHH.

Oxkazanne 1oBpadeOHOM MOMOIIY TTPHU OTPABICHUH METAHOJIOM.

BUJIET Ne 20

ko E

BecoBoii Ananus.

[ToTeHIMOMETpHSI.

Onpenenenne coepkanus XJIOPUCTHIX COJICH.

PaccrieioBanre HeCUACTHBIX CITydaeB HA MPEAIPUATHH.
Oxazanne qoBpadeOHOM MOMOIIY IPH OTPABICHUH ITApaMH PTYTH
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