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1. O0mas XxapaKkTepuCTHKA MPOTrPaMMbl

1.1. Henn peanuzanuunporpaMmal
Llenpto peanu3an  NporpamMMmbl  siBIsieTcss  (opMupoBaHue y  0OydaromMXcs

npoeCCUOHATBHBIX 3HAHWM, YMEHHH W HaBBIKOB IO mnpodeccuu 1adopaHTa XUMHUYECKOTO
aHamm3a 2-4 pa3psjoB B COOTBETCTBUM ¢ EnumHbiM  TapudHO- KBaIM(UKAITMOHHBIM
cripaBOYHHKOM paboT u npodeccuit padounx (ETKC) Beimyck 1 pazmen «IIpodeccun padbounx,
oOIIre sl BCeX 0Tpacield HapOTHOTO X03HCTBAY.

1.2. Ilnanupyemblie pe3yabTaTbIOOyYeHHs]
B pesynbraTe ocBOeHHs MporpamMmbl Mpo(ecCHOHATBHON MOATOTOBKU IO IMpodeccuu

7a00OpaHT XUMHYECKOTO aHaiuM3a 3 pa3psla B COOTBETCTBUM C EnuHbBIM  TapugHO-
KBATM(UKAIIMOHHBIM ~ CIIPAaBOYHUKOM  pabor u  mnpodeccuit  pabounmx  oOydaroIuiics
JA0JIZKEHYMETh!

1.TlpoBoauTs aHAmM3Bl CPEAHEH  CIOKHOCTH IO IPUHATOH  METOAMKe  0e3
IPEeBapUTENBLHOIO Pa3/IeIEHUSIKOMIIOHEHTOB.

2. OrmpenensiTh MPOLEHTHOE COJCP)KAHHE BEHIECTBA B AHAIM3MPYEMbBIX MaTepHaiax
Pa3IMYHBIMU METOJJAMH.

3.0mpenensth BA3KOCTb, PAaCTBOPUMOCTH, YJICTbHBIM BEC MATEPHATIOB U BEIICCTB
OUKHOMETPOM, YHPYroctd mapoB Mo Pelay, WHAYKIMOHHBIA MEpPUOA, KHCIOTHOCTh U
KOKCYEMOCTh aHAJIM3UPYEMBIX IMPOJIYKTOB, TEMIEpPaTypy BCHBILKH B 3aKpbITOM THUIJE U
3acThIBaHUS He()TU MHE(DTENPOTYKTA.

4.YcTaHaBIMBaTh ¥ IPOBEPATH HECIIOKHBIE TUTPHI BEIIECTB.

5. .TIpou3BoauTh Pa3HOOOPA3HbIE AHATM3BI XUMHUYECKOTO COCTABAPA3THIHBIX
npo0® pyabl, XPOMHUCTBIX, HUKEJEBBIX, XPOMOHHUKEIEBBIX CTallel, YyT'yHOB W AIFOMUHHUEBBIX
CIUIaBOB, MPOAYKTOB METAJUTYPTHUECKUX MPOIECCOB, (DIFOCOB, TOTUIMBA U MUHEPAIHHBIX Maced.

6.Ompenensats copepkaHWe Cepbl W XJIOPHIOB B HepTH U HEPTENPOIAYKTaX.
[Ipon3BOMNTE HECIOXKHBIE AHAIM3BI M ONPEAeTITh  (PU3MKO-XMMHUYECKHE  CBOWCTBA
JAKOKPACOYHBIX MPOAYKTOB U IIEMEHTA Ha CIIeUabHOMOOOPY/I0BaHUU.

7.TlogOupath pacTBOPHUTEIH IS TAKOKPACOUYHBIX MaTepuaios. 8.B3BemuBars

aHaJTM3UpyeMble MaTeprabl Ha aHATUTUYECKUX Becax. 9.HanaxxuaThb

1a00paTOpHOE0O0PYIOBAHHE.

8.Cobuparh 1abopaTopHble YCTAHOBKH MO UMEIOIIMMCS CXEMaM MOJl PYKOBOJCTBOM JlabopaHTa

6onee BbIcOKOM kBanmudukanuu. HaOmromate 3a paboToit 1a0OpaTOpHOM YCTaHOBKU U
3aMMChIBATh €ETIOKA3aHU

OOyuaronuiics TakXKe JOJDKSH UMETh CIIEIYIOINe 3HaHMU, 00eCIICUNBAIONIIE JOIMYCK K
pabore:

*  OcHOBHI 001IeH ¥ aHATUTUYCCKONXMMUU,

* CriocoOBl yCTaHOBKHU U TIPOBEPKUTHTPOB;

»  CaoiicTBa MIPUMEHSIEMBIX PCaKTUBOB U TPEeabsBISIEMbIC K HUM
TpeGoBaHuS;

*  MeroauKy IPOBEJCHNS aHATU30B CPETHEH CIIOKHOCTH W CBOMCTBA MPUMEHSIEMBIX
peareHToB;

* TexHHYECKHE YCIOBHsI HA BHITIOTHSIEMbIC aHAIU3BI U TOBAPHBIC IPOIAYKTHI 110
00CITy’)KHBAEMOMYYUaCTKY;

 IlpaBuna  mOIB30BAHUS AHAJTUTUYCCKUMHU BeCaMH,  DJIEKTPOJIM3HOU
YCTaHOBKOH, (POTOKOJIOPUMETPOM, U IPYTUMH aHATUTHYECKUMUIIPUOOPAMH;



» TpeboBanus, mpeabsIBIsIEMbIE K KAYECTBY TPOO M MPOBOUMBIXaHAIN30B;
* IIpomecchl pacTBOpeHusi, GUIbTPALIUH, SKCTPAKIIUU UKPUCTATUIU3AIINH;
* IIpaBuna Hanaaxu 1a00paTOPHOT00OOPYTOBAHUS

1.3. Kareropusio6yuaomuxcs
K 0CBOEHHIO MPOrpaMMBbl JOMYCKAIOTCS JIMIA PA3IMYHOrO BO3PACTA.
1.4. CpokoOyuenus

TpynoeMKocTh 0OydeHHsl 1O JaHHOM mporpamme — 127 dYacoB, BKIIOYas BCE BHJIBI
ayJUTOPHOM U CaMOCTOSTEIbHON y4eOHOH paboThl 00YUarOIIErocs, a TAKKe MPaKTUKY.

1.5. ®opma oOyuenns

dopma o0yueHHs - OUHAaSI.



1.6. Pexnm 3ansTmii
4 yaca B JieHb, 5 pa3 B Heziemto — Bcero 20 4acoB B HEZEIIO.

2. COAEP)XAHUE INPOI'PAMMBbI
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2.2. YuebnasnporpaMmma

Haunmenosanue monyiien,
pazesoB UTeM

Conepxanune 00yueHus (110 TeMaM B TUAAKTUICCKUX

CIMHUIIAX ), HAMMCHOBAaHUE | TEeMaTHKa
Tab0paTOPHBIX pabor,
yueOHOM

MPAKTUKH, WCIOIB3yEeMBIX O0pa30BaTEIbHBIX TEXHOJIOTHUH U
PEKOMEHTyeMOMINTEepaTyphl

Moayas 1. TeopeTnueckoe ooyueHue

OCHOBBI AaHATUTUYECKON XUMUH.

MeTo0/10THYEeCKUE aCIEKThl aHATTUTUYECKONH XUMHH,
e MECTO B CUCTEME HayK, CBS3b C MPAKTHUKOM.

OcHoBHbIE METPOJIOTHYECKHE MOHSTUS u
NPECTaBICHUSA: U3MEPEHHUE, METOBI U CPEJCTBA U3MEPEHHIA,
METpPOJIOTHYECKHE TpeOOBaHUS K pe3yibTaTaM H3MEpeHHil,
OCHOBHBIC  TPHUHIMIBI U  CHOcOObl  obOecredyeHus
JIOCTOBEPHOCTH  PEe3YyJIbTaTOB HU3MEPEHHH, IOTPEIIHOCTH.
OCHOBHBIE CTaIUM XMUMHYECKOTO aHayiuza. Bwribop meroma
aHalM3a M COCTaBIIEHHME CXeM aHanu3a. AOCOIIOTHBIE
(O6e3dTasIoOHHBIE) W OTHOCHUTEIIBHBIE METOJbl  aHaJIH3a.
AHanuTtuueckuil curtan u nomexu. CrnocoObl ompeeneHus
COJIepKAaHUs IO JAHHBIM aHATUTHYECKUX U3MEPEHUIA.

OcHOBHBIE  XapaKTEPUCTHKH  METOJa  aHaju3a:
NPaBWIBHOCT ¥ BOCIPOU3BOJMMOCTh,  KOI(D(HUIIHEHT
YyBCTBUTEIBHOCTH, TIpeled OOHapyXeHHs, HUXKHIS U

BEPXHSA TPAHUILIBI ONpeEIAEMbIX COJIepyKaHUM.
Cucremaruyeckue M ciaydaiiHple norpemHocTtd. CrocoOsbl
OLICHKH IIPaBUIILHOCTH. CranpnapTHble 00pa3Lbl.

Cratuctuueckas o0paboTKa  pe3yabTaToB  M3MEpPEHH.
OOBeKTHl OKpyXXarolleld cpeabl: BO3AYX, HPHUPOAHBIE U
CTOYHbIE BOJBI, aTMOC(HEpHBIE OCAIKH, IOYBbI, JOHHBIE
OTJIOKEHUSI. XapakTepHble OCOOEHHOCTH H 3aJaud  MX

aHaan3a.
OCHOBHBIE CTAIUNA XUMHUUYECKOTO aHAJIN3Aa.

Metoanl
pa3aeneHus u
KOHILIEHTPUPOBAHU
o.

YcTpaHeHuss — BIMSAHMS  BEIIECTB,  MEIIAIOLINX
aHaJIUTUYECKOMY  ompezaeneHuto. [lpueM  MackupoBaHus,
MacKUpYIOIIUE areHTbl. PaszneneHne M KOHLIEHTPUPOBAHME,
YCIIOBUS HCHOJIb30BaHMs, Kiaccupukamus, 3P¢GeKTUBHOCTS.
Koa¢p¢puument  pacnpeneneHusi,  CTeNeHb  W3BJICUYEHUS
BEILIECTBA.

OCHOBHBIE METO/IBI PA3JEIEHUS: OCAXKICHUE U
COOCAXJICHUE, IKCTPAKIIMS, XpOMATOr pahuuecKre MEeTOIbI,
ANEKTPOXUMUYECKHE METO/IbI, METO/IbI UCIIapPEHUS,
KUHETUYECKUE METObI U JIp.




Knaccudukanus puznko-
XUMHUYCCKUX MECTOAO0B aHaJIn3a,
METOTUKH

MIPOBEICHUS AaHATTU30B
CpeIHEe! CII0)KHOCTH

OOmiasi xapakTepUCTHKAa M OCHOBHBIE TIIOHSTHUS
ONTHUYECKUX METOJIOB aHAIM3A.

ChoekTp  2JEKTPOMAarHUTHOIO  HW3JIY4EHMS,  €ro
OCHOBHBIC XapaKTEPUCTUKH U CIOCOOBI WX BBIPAKEHUS
(IMHA BOJIHBI, YACTOTA, BOJIHOBOE YHCIIO, MOTOK U3ITy4EHUS,
MHTEHCUBHOCTB). VYnerpaduoneropas, BUJIUMAs u
nH(ppakpacHast 00IaCTHCTICKTpA.

Croektpsel aromoB. OCHOBHBIE H  BO30YXKICHHBIE
ANIEKTPOHHBIE  COCTOSIHUA ~ aTOMOB,  XapaKTEPHCTHKHU
COCTOSIHUI. DHEPreTUUECKUE TIEPEXOIBI.

Cnektpsl MoJiekyil. IIpeacraBienne nMoaHoNn >HEPruu
MOJIEKYJI KaK CYMMBbI JJICK-TPOHHOM, KoJieOaTeIbHOU U
BpaiareabHo. CXEeMbl 3JEKTPOHHBIX YPOBHEU MOJIEKYJIBI.
Oco0eHHOCTH MOJIEKYIISIPHBIX CIIEKTPOB.

3aKOHbI NOTJIOLIEHUS 3JEKTPOMArHUTHOTO U3JIy4EeHUS
u crnocoObl uX BbIpaxkeHUs. 3akoH byrepa-JlamGepra-bepa.
MaremaTtuueckoe BBIpa)KEHHE 3TOrO 3aKOHA. BennuyuHbl,
XapaKTEPU3YIOLIUE MOTJIOLIEHNE

['paBumerpuueckuii  meron ananuza. CylHOCTS,
MIOCJIEI0BATEIbHOCTh ONEepalUil.

DNEKTPOXUMHUYECKHE METO/IbI aHayu3a:
MOTEHIMOMETPHUSI, BOJIbTAMIIEPOMETPHUSI.

Knaccudukanuss v mpoBelneHHE aHAIM30B CpeaHEen
CIOXKHOCTH.  HMcmonp3yembple  MpOLECCHl:  OCaXKJIECHUE-
pacTBOpeHHeE, IKCTpaKLys, copouus. KoHcTaHThl paBHOBeCHUs
peakuuii U mpoueccoB. OnucaHUE CIOKHBIX PaBHOBECHII.
O0mass ©  paBHOBECHas  KOHLEHTPALMU. Y CIOBHBIE
KOHCTAHTBI.

[IpuponHble ¥ CHHTETUYECKHE  OpPraHUYECKHE
BelleCTBa, MOJUMEphl. Buapl aHanmu3a Takux OOBEKTOB U
COOTBETCTBYIOIINE METOIBI.




TuTpuMeTpU4EeCKUN METO
aHanusa

OO6mas XapaKTEePUCTHKA, Kiaccuukanus
TUTPUMETPUYECKOTO METOJa aHaim3a.  MeToJ KHCIOTHO-
OCHOBHOTO TUTpoBaHus. VHamkaropel. MHTepBan mepexomaa
okpacku. Kpuble TuTpoBaHusa. OrmnpenencHUe TOUYKU
OKBUBAJICHTHOCTH. [locTpoeHWE  KPHBBIX  THUTPOBAHHSL.
Bnustaue BCIIMYNHBI KOHCTAaHT KHUCJIIOTHOCTU NI
OCHOBHOCTH, KOHIIGHTpAIlMM KHUCJIOT WJIA OCHOBaHHH,

TEeMIIepaTyphbl Ha XapaKTep KPUBBIXTUTPOBAHHUS.
Cnioco0ObI BeIpaKeHHST KOHIIGHTPAIIUH PAacTBOPOB.

Xpomarorpapuueckuii MeTo
aHaIM3a

DU3NKO-XUMHUYECKHUE OCHOBBI XPOMATOTPaPUIECKOro

mporecca.
Tepmunonorus u Kiaccuukauus B Xpomarorpaduu.
Knaccuduxarus 1o METOo/IaM: IIPOSIBUTEIIbHAS
xpomarorpadus, BBITECHUTENbHAS xpomarorpadus,
¢pontanpHas  xpomarorpadus.  Kimaccupukamums 1o
MEXaHU3MY: a/1copOLIOHHas, pacrpeeuTeNbHas,
MOHOOOMEHHaA, IPOHUKAOILAs Xpomarorpadusi.

Knaccudukamus mo dopmMam OCyIIECTBICHHS: KOJIOHOYHAS,
OymakHasi, TOHKOCJIOIHas xpomarorpadus, xpomaTtorpadus
B OTKPBITOH TpyOKe, KanMJUIIPHAsE XpoMaTorpagus.

Oxpana tpyna. Oxpana
OKpY’KaroIIen cpeibl

TpeboBanust 0€30macHOCTH  TpyJa. OcHoBBI
3aKOHOAATeNnbCTBA O Tpyde. [lpaBuna u HOpMaTHBHBIC
JOKYMEHTHI 10 Oe3omacHoct Tpyna. Opranel Ham3opa 3a
0€30MacHOCThIO TPY/IA.

W3yueHne HHCTPYKIMHA 1O OE30MTaCHOCTH TPYAA.

IIpaBuna noBeneHUs HA TEPPUTOPHHU U B LIEXaX

npennpusaTis. OCHOBHbIE TPUUYUHBI TPaBMaTU3Ma

Mepsi 6e30macHOCTH TIpu padboTte JabopaHTa

XUMHUYECKOTO
aHam3a.

JlelicTBUE IEKTPUUECKOr0 TOKa Ha OPraHUu3M
YCJIOBEKA U BU/BI MOPAKCHUA JICKTPUICCKUM TOKOM.

3amuTa OT IPUKOCHOBEHHSI K TOKOBEAYIIINM YacCTsIM.
IlepBas moMOIb PY NOPAKEHUH IITEKTPUIECKUM TOKOM.

[IpoMbIiieHHAs U TTOXKapHas
0€30I1aCHOCTb.

OcHOBHBIE NpPUYMHBI MOXAapa B L€XaX U HAa TEPPUTOPHUU
HPEIIPHUATHSL.

[IpotuBonoxapHeie Meponpuatus. 11okapHbie TOCTHI,
HoXKapHasi OXpaHa, IpuOOpPHI U CUTHATM3ALINS.

OcHoBHblEe TpeOOBaHUS MOKapHOW 0€30MmacHOCTH Ha
pabouem wmecte. IIpoTHBONOMXKapHBIA PEXUM OpraHU3ALUH.
Cucrema OMNOBEIIEHUS M HWHCTPYKUUS MO JIEHCTBUAM
pabOTHUKOB MPHUITOXKAPE.

[lman  (cxema)  »Bakyanuw. JleWicTBuss  mpu
OoOHapy>KeHUM 3aJbIMIIEHUS W BO3TOpaHHs, a TaKxke II0
CUTHAJIaM OITOBEIIEHHUS O MoXKape U MPHU IBAKyallUH.

OO0s3aHHOCTH 1O COOJIOEHUIO TPaBHJ IOXKAPHOM
6e3omacHocTH. OTBETCTBEHHOCTh 3@ HapyIIeHHs TpeOOBaHUI
MOXKapHOW OE€30MaCHOCTH.

TexHuueckue cpeiacTBa MoXKapoTymieHus. [lefcTBus
pabOTHUKOB MO MPEeNyNpEeKICHUIO MOXKapa, a TaKXke IIo
MPUMEHEHHUIO MEPBUYHBIX CPEJICTB MOKAPOTYIIECHUS.

Hcnonb3yemble 00pa3zoBaTeIbHbIC
TEXHOJIOTUU

JICKIIMOHHO-CEMHUHAPCKO-3a4€THAas CHCTEMa OOYy4ICHUS, C
3aKpeIUICHUEM OIYYCHHBIX YMEHUU U

HABBIKOB Ha ITPAKTUKC.




IlepeueHb peKOMEH1yeMbIX
y4eOHBIX

W3JIaHUM, WurepHer-
pecypcos,
JIOTIOJTHATEIbHOMIINTEPATYPBI
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Tunorpadpus MT PCOCP. —1990.
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I1b 03-576-03 IIpaBuna ycrpoiicTBa u 6e30macHoit
AKCILTyaTaluy TpyOOIpoBOIOB Mapa U ropsyeit
Boan1,2003T.
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13. Orto M. CoBpeMEHHBIE METO/Ibl AHATUTUYECKON XUMUHU.
— M.: Texnocdepa, 2006.- 416c.

14. Kynne VY., HIBear I'. OCHOBBI Kau€CTBEHHOT'O U
KOJMYeCTBEHHOTO aHanu3a. M.: Mup, 1997. 424c.

15. IImaunenko A.T., Ilatannkuii M.B. Amanutnyeckas
xumus. B 2-x T. M.: Xumus, 1990. 846¢.

16. CalT aHATMTHYCCKOU
xumunhttp://www.geocities.com/novedu/

17. Calit 1o IMPUMCHCHNUIO MCTOJ10B MaTeMaTHYECKOH
CTaTUCTUKU U TEOPUH BEPOATHOCTEN B AHATTUTUUECKON
XUMHUHN OJI1 06pa6OTKI/I PE3yJIbTATOB AHAJIUTUICCKUX
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18. HOpTaJI «AHaIUTHYECKasT XUMUS B
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Mopayas 2. [IpakTudeckoe 00y4

CHHE

I'ema 1. TUTpUMETpHYECKHC
METOJIbI aHAJIM3a

Turpumerpuueckne MeToapl  aHanu3a.  MeToasl
TUTpUMeTpHrueckoro aHanusa. Knaccugukanus. TpeboBanus,
IIPEIbABISAEMBIC K PEAKLIUU B TATPUMETPUYECKOM aHAJIM3E.
Buasl  turpumerpudeckux — onpeaeneHuid.  CriocoObl
BBIPDAKECHMSI KOHILICHTPALlMM pPACTBOPOB B TUTPUMETPHH.
OKBHUBAJIEHT, MOJISIpHas Macca »JKBHBAJIECHTA, MOJIIpHas
KOHIIeHTpauusa. IlepBuuHble W BTOPUYHBIE CTaHAAPTHI.
Qukcananbl. Bunbl  kpuBbIX  TUTpoBaHHA.  DakTOpHI,
BIMAIOIIME HA XapaKTep KPUBBIX TUTPOBAHUSA M BEIUYMHY
CKayka THUTPOBAHMA B pa3jIMYHBIX MeToAax. Touka
sKBHUBaJIEHTHOCTU. CroCOOBI OMpe/esieHnsT KOHEYHONH TOYKU
TUTPOBAHHUS B Pa3JIMUHBIX METOJAX.

KHCII0OTHO-OCHOBHOE ~ THUTPOBAHHE. ITocTpoeHue
KPUBBIX TUTpOBaHuA. BiMsHMe BEIWYMHBI  KOHCTAHT
KHMCJIOTHOCTH WJIM OCHOBHOCTH, KOHLIEHTpAlUW KHUCJIOT WIA
OCHOBaHUM, TEMIIEPATypbl Ha XapaKTep KPUBBIX TUTPOBAHHU.
KuciotHo-ocHOBHBIE VHJIUKATOPBI. [Torpemnoctu
TUTPOBAHUS.

AHanmu3 BEIIECTB ONPEIEIAEMbIX  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIM THUTpOBaHUEM. IloCcTpoeHHe KpUBBIX
TATPOBaHUsA. BiusHHE KOHLEHTpauMu HMOHOB BOJOPOAA,
KOMILJIEKCOOOpa30BaHUs, HWOHHOM CHJIBI  pacTBOpa Ha
XapakTep KpuBbIX THUTpoBaHMs. CrnocoObl oOIpeneaeHus
KOHEYHOM TOYKH TUTpOBaHus. [lorpentHocty THTpOBaHUS.

Meronsl OKHCIIUTEIBHO-BOCCTAHOBUTEIBHOTO
TUTPOBAHUS.
IlepmanranaTomerpus.
Honomerpuas u  wmommmerpusa. bpomaromerpus,
LEpUMETPHUS, BaHAJIaTOMETPHS, TUTaHOMETPHUS,

xpoMoMeTpus. Mcnonb3yeMble HHIUKATOPBL.

AHanu3 BEIIECTB OMNpEAENsSeMBbIX O0CaTUTEIbHBIM
tuTpoBaHueM. [locTpoeHue KpuBbIX TUTpoBaHHA. CrocoObl
ONpCACIICHUA KOHEYHOM TOYKH TUTPOBAHUA; HWHIWUKATOPBLI.
[TorpemHocTn  TuTpoBaHus. Ilpumepsl  MNPaKTUYECKOTO
MMPUMCHCHU .
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Kommnekcomerpuueckoe TUTPOBAHUE.
Heopranuueckue u OpraHHYECKUe TUTPAHTHI B
KoMIuiekcoMmeTpun. [locTpoeHne KpuBbIX TUTPOBAHUSI.

[TpurotoBnenne pabouero pactBopa TpwioHab wu
MPOBEpKa €ro KOHIIEHTPALMHU IO pPacTBOPY Cyibdara MaHus,

MPUTOTOBIICHHOMY U3 (hHIKCaHAIIA.
Onpenenenne oOmiel xKecTKocTu Bobl. OnpeneneHue
MAarHMUeBOM JKECTKOCTU BOJIBI.

PacueT kajabIMeBOH KECTKOCTH.

I'paBumerpuueckuii  meron aHaimza. CylHOCTb
TPaBUMETPUYECKOrO aHaAIM3a, IPEUMYLIECTBA U HEJOCTATKU
Merona. IIpsMble W KOCBEHHBIE METOIbl OIPEACIICHHUS.
Baxneilie opraHM4ecKHe W HEOPraHWMYECKHUE OCAJUTENH.
[TorpemHocTu B rpaBUMeTpuueckoM aHanuze. OOmas cxema
ONPEACICHUN. TpeboBanus K OCaXKIaeMou u
rpaBuMeTpuueckoil ¢gopmam. HM3meHeHHs cocTaBa oOcaika
MpU BBICYIIMBAHUU W TNPOKAIMBAHUH. AHAJIW3 BEIIECTB U
MpUMEpPBI MPAKTUUECKOTO IMPUMEHEHHS] T'PAaBUMETPUUYECKOIO
METO/Ia aHAJINA3A.

I'ema 1.2 OU3HKO-XUMHUYECKUE
METOABI aHAJIN3a

Onrudeckue  METOIBL — aHaim3a.  (POTOMETPHYECKOE
onpeenenne xenesa (1) B BogHOM

pacTBOpe MO pEeaKIMU C CYIb(OCATUIUIOBON KHCIOTOH.
Pacuet pesynbraroB aHanuza. [ToaroroBka criekrpodoTomerpa
K pabote. Bbi6op ktoBeTsl U cBeroduibTpa. [locTpoenue kpusoit
cBetonoryomeHus. Mnentudukanys kpacurens, onpejeneHue
ero KOHIIEHTpanuy. Pacyer pe3yapTaToB aHanmsa.

Pedpakromerpuueckuii Meton anamuza. IloaroroBka
pebpaktomerpa K  paborte. TepmocraTnpoBaHHETIPHUOOpA.
Onpenenenne HyJneBOM TOYKH. [IpuroroeneHue craHIapTHBIX
pacTBOpOB,  H3MEpEHHE  IoKa3arelell UM IOCTPOEHHE
rpagyupoBouHororpaduka. OnpeneneHne mpuMeceil Toryoiia B
HOPMAJIbHOM TeTITaHe.

[Torenmmomerpuueckuii Meton aHanusa. Hacrtpoiika
pH-meTrpa. OnpeneneHne KOHIEHTpauy BOJIOPOIHBIX HOHOB
(pH) ¢ ucnonb3oBaHMEM CTEKJISIHHOTO U XJIOpcepeOpsiHOro
AJEKTPOJIOB.

XpomarorpaduueckuiiMeros;  aHanmuza.  [loaroroska
XpOMaTorpagpuuecKONKOIOHKH K aHanu3y, ee
3a10JIeHEHNEKaTHOHOOOMEHHUKOM. [loaroroska
KaTHOHOOOMEHHHUKAK aHaJM3y, pacdyeT ero 0OMEHHOW eMKOCTH.
AHanmu3 pacTBOPOB, COAEpXKAIIMX HOHBI Meau, KoOalbTa,

HUKeJ, Kanus (HUTPATHI).
Pa3nenenvie noHOB MeTOIOM OCaI0OUHOI XpoMatorpaduy
Ha CHJIMKArese B KOJIOHKE.

[TpuroToBneHNE 0CaTOYHO-XPOMATOTPaAYUIECKON CMECH.
3anoiHeHne KOJIOHOK CMEChIO OCAIUTENISI HOCHTEIS.
[IpurotoBnenne  craHgapTHbIX  pactBopoB.  IlocTpoenue

rpaxynpoBo4Horo rpaduka. OnpeneneHue HOHOB B pacTBOPE
HEM3BECTHOM KOHIICHTPALIUY.




Anamm3 BOJbI. HpOBe,Z[eHI/Ie aHajin3a CTOYHBIX BO.
OCHOBHBIC MOKa3aTelIM KadecTBa BOJbI. Onpez[eﬂeHHe
B3BCIICHHBIX YaCTHII.

AHamm3  torumBa.  OrmpenienieHue  TEIUIOTBOPHOM
criocoOHoCTH  TorumBa. OmnpeseneHne HU3KOTEMITepaTypHBIX
cBOMCTB TommBa. OrmpeneneHne TeMIepaTypbl BCIHBIILIKA
JM3EIbHOrO ToIUIMBa M Maced. OrpeneneHre BOJbl METOIO0M

Juna-crapka.  Ompenenenne  (pakIMOHHOIO  COCTaBa.
Ornpenenenue 1aBieHUs HACHILICHHBIX TapoB B 6omOe Petiza.

Onpenenenue Maprasiia, Xpoma
NOTEHIMOMETPHYECKAM TUTPOBAHKEM PacTBOpoM cosin Mopa.
Omnpenenenue HUKEJIS IPaBUMETPHYECKIM "
(oromMeTpruuecKM METOIaMH c UCIIOJIb30BaHHEM
JIMETHITITHOKCHUMA.

Ananu3  opraHuueckux  BeulectB. _ [IpoBenenue
aHaJIM30B_, BEICOKOMOJIEKYJIIPHBIX CcOelMHeHUH. VcrbiTaHue
HOKPBITUHN M3A€IMH Ha clielMalbHbIX IPUOOpaXx.

Hcnons3yembie

o0Opa3oBaresbH
bl€
TEXHOJIOTHH

Jlex1IMOHHO-CEeMHHAPCKO-3a4eTHAsl CUCTeMa 00YUYeHHsI, C
3aKpeIICHUEM
MOJIY4YEeHHBIX YMEHUHN U HABBIKOB Ha MTPAKTHUKE.

IlepeueHb peKOMEHTyEMBIX
y4eOHBIX

W3JTaHNH, WNurepuer-
pecypcos,
JIOTIOJTHUTEIbHOMIATEPATYPBI

1. Typsua J.A. IIpon3BOICTBEHHOCOOYUCHHC
JA0OPaHTOB-XUMHUKOB. -M.:
Bricimas mikoia, 1987T.

2. 3axapos JI.H. Hauana texuuku nabopaTopHBIX paboT.
— JL.: Xumusg,1981.

3. PabunoBuu B.A., XaBun 3.5. Kpatkuii xumuueckuii
cupaBoyHuK. — JI.: Xumus, 1978.

4. Kynue V., [lIsear I'. OcHOBBI KauE€CTBEHHOTO U
KOJIMYECTBEHHOTO aHanu3a. M.: Mup, 1997. 424c.

5. ITmmmnenko A.T., Ilaraunkwnii M1.B. Ananutndeckas
xumus. B 2-x . M.: Xumus, 1990. 846¢.

6. CaliT aHATUTUYECKON _
xumuumhttp://www.geocities.com/novedu/

7. CalT N0 NPUMEHEHHUIO METOI0B
MaTeMaTUUECKON CTaTUCTUKH U TCOpHUU
BepOHTHOCTeﬁ B aHAJIUTHYECKON XUMHUU JJIs1
00pabOTKHU Pe3yJbTaTOB AHATUTUIECKUX
u3mepenuiihttp://chemstat.com.ru/

8. Ilopran «AHanuTHYeCKas XUMUS B
Poccumphttp://www.rusanalytchem.org/
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1. MATEPUAJIbBHO-TEXHUYECKHUE YCJOBUSPEAJIU3ALIUU

ITPOI'PAMMBI

Hanmenosanue Bun sansaTui HaumeHnoBanue 000py10BaHus,
CHCTTHATH3HPOBAHHBIX HPOrPaMMHOTO 00ECTICUEH S
KaOHHETO
B, Jabopatopuid
-05 JIEKIIUOHHEBIE MynsTumMenuiinoe
000pyHOBaHUE
3-22, 3-31, 3-33 n1abOpaTOPHbIE JlaboparopHoe o0OOpyIOBaHUE,

CTOJIBL, IOCY/1a, TPUOOPHI.

Hab6op ABTOMATHYECKHUX]
0THOKaHAJIBHBIX J103aTOPOB
[[ITatus IsoFreeze e

npobupox (0,5;1,5;2,0 M)
[TatuBel « paboyee mectoy, E-
CeLSaflmager,
BoprekcKomOucmuH,
TBEepAOTENBHBIN TEPMOCTAT]
«Tepmur»
MuxkpouentpudyraMiniSpin
Jlamunapusenii  6okc, leiikep-
MHKY0aTop,

PeakTuBbl (CMech, Tenu, cpenal
Ul KYJIbTUBUPOBAaHUS KJIETOK,
HA0Op TUTa3MHU/T)

PacxonHble MaTepHabl
(HAKOHEYHUKH, TeH, TPOOUPKH,
yamky Iletpu, HaGop Oenkos,
MepYaTKi HUTPUIIOBBIE)
Mukpockorn (1yopecleHTHBII
[Leiikep-unKybdaToOp,
Ammuinpukarop  ProFlex ¢
TpeMs HE3aBUCHMBIMH

TeMIepaTypHbIMU OJIOKaMU




2. OPTAHU3ALIMOHHO-MTIEJATOT'MYECKHUE YCJIOBUSI
PEAJIMBAIUMUITIPOI'PAMMBI

2.1. Csenenns o negarornyeckux paGoTHHKAX, NPHBJIEKAEMbIX K
peaIH3aluUIPOrPaMMBbI

Ne i/t @®.1.0. npenojaBarens V4eHoe 3BaHUE, CTEIICHB, OO0mumi CTax
JIOJDKHOCTD paboThI

1

2

3

2.2. Mcnosib30BanHe HALISAHBIX MOCOOHIA M IPYIUX yueGHbIX MATEPHAJIOB NPH
peau3aluuIporpaMmsl

[IpuBogsTCcst cBeeHUsT 00 UCTIOIB30BAHUH HATJISAHBIX TOCOOMHN U APYTUX yu4eOHBIX
MAaTEepUAJIOB MPH PEATU3ALUHN IPOTPAMMBI.

1. MynbTumenuiinble Npe3eHTalNH K JIGKLMOHHBIM U PAaKTUYECKUM 3aHATHSM.
2. OenepanbHas HOPMATHBHO-TTPABOBASIOKYMEHTAIHS.
3. JlokanmbHasi HOpMaTHBHO-TIPABOBAsIOKYMEHTAITHSI.




4. OHEHKA KAYECTBA OCBOEHUSAITPOI'PAMMBI

OneHka kadecTBa OCBOEHHUS MPOTPaMMbl OCYIIECTBIISETCS HMTOTOBOM aTTECTAIllMOHHOM
KOMHUCCHEN B Bue KBaTU(UKALMOHHOIO dK3amMeHa. KBanndukanoHHbIi 5K3aMeH BKIIIOYAEeT B
ce0sl MPaKTUYECKYH0 KBaTHU(PUKAIMOHHYIO DPabOTy W TPOBEPKY TEOPETUYECKMX 3HAHUU B
npeaenax KBampukanuoHHbIX TpeboBanuii, ykazanHbix B ETKC nmu EKC/I.

IlepeyeHb BOIPOCOB TEOPETHYECKON YACTH KBAJIN(PUKANMOHHOT0 YK3aMeHa

Pasznen Bormpocst Kpurepuu
OIICHKH
OCHOBBI 001IICH 1. OcHOBHBIC 3aKOHBI ¥ TIOHATHS OOIICHXUMHUH -
" 2. OCHOBHBIE KJIaCCHI KOTJINYH
AHATHTHYECKO HEOPraHWYECKUXBEILIECTB. o»
XUMUH. Knaccndukanms. BBICTABJISIETCS
Iporiecc 3. OcaxaeHue-pacTBOPEHUE, IKCTPAKIIUS, o6yuaromemyc
bI PACTBOPEHHS, copO1usa. KoHCTaHTBI paBHOBECHUS PEaKIIHMA 51, €CJIM OH
bunbTpanum, HIIPOIIECCOB. rI1yOOKO U
SKCTPAKIHH 4. IlpousBeneHue pacTBOPUMOCTHBEILIECTB. NMPOYHO
5. YcioBus BbinajgeHus ocaaka. Kpucrammzamus YCBOMIT
" 6. CrocoObl pa3aeneHusicMecei. MPOrPAMMHEI
KpuCTaJlJIM3allvu. marepuai,
CriocoOsbl 1. OObemHBIi aHamu3. TpeOoBaHUS K  PEAKIUSIM. HCUEPIILIBAIO
YCTaHOBKH U Knaccuduxanus METOJIOB. Pacuersr B | me,
HPOBEPKH THTPOB 00beMHOMaHAJH3E. MOCIIEA0BATEIh
2. Meron KHCJIOTHO-OCHOBHOTO TUTPOBAHUA. | HO
WNHnukaTopsl. WNurepBan nepexonaa OKDAaCKH. | YeTKO
KpusslerurpoBanus. u
3. I'paBumerpuueckuii MeToxq aHanu3a. JIOTHYECKU
CYHIHOCTI), HOCJI@I[OBaTeJ'IBHOCTBOHepaHI/If/'I. CTpOI>'IHO ero
4. llocTtpoeHne KpUBLIX TUTPOBAHHUs. BIMsHUE BENMYUHBI | p3jaraer,
KOHCTaHT KHCIIOTHOCTH nJIn OCHOBHOCTH, yMeeT TECHO
KOHICHTPALMK KUCIOT WM OCHOBAHWIA, TEMIICPATYPHI | yBS3HIBATE
Ha XapakTep KPHBBIX TUTPOBAHUS. | TEOPUIO c
[TorpemHOCTUTUTPOBAHKS IPAKTUKOI,
5. .OmpenaeneHne TOYKUIKBUBAIEHTHOCTH. He
6. CmocoObl YCTaHOBKH THTPOB 3aTpyHseTCs
Croiictea | 1. KiaccudukarpmkuciotnocHoBaHuil. DU3MYeCKUECBONCTB c
MPUMEHSAEMbIX a.llpaBuna OTBETOM
PEaKTUBOB PabOTHICKOHIIEHTPUPOBAHHEIMUPACTBOPAMUKHUCIIOT mp
2. XMMHWYECKUE CBONCTBAKUCIIOT -
uIpenbspiseMple | 3.  XMMHUYECKHE CBOMCTBAOCHOBAHUI BHIOM3MEHEH
K 4. OKpackauHIUKaTOPOBBPACTBOPAXIIIEIOYEUHUKUCIOT VIV 3aTAHI;
HUMTP e0oBaHU S, 5. CBOHCTBaKHCIOT-OKHCIUTEIICH. . . ’
6. IlpuroroieHue pacTBOpoB cojiei. Kpucraoruaparsl..




Metoau
Ky [POBEJICHUS
aHAJIM30B
cpenHen
CIIO)KHOCTH

Y CBOWCTBA
HPUMEHSIEMbBIX
peareHToB
TpeboBanus,
IPEIbSBIISIEMbIC
K KauecTBy mpod
Y IPOBOIMMBIX
aHAJTU30B;

OcHOBHBIE METOJIBI paszeneHust u
KOHLICHTPHPOBAHMS, HMX pOJb B XHUMHUYECKOM
aHanmm3e, BbIOOp u omeHka. CodeTaHHe METOI0B
pa3zesieHuss W KOHIICHTPUPOBAHUS C METOJaMu
OTIpeIeIICHUS

[IpencraBuTenbHOCTH TPOOBI; B3aMMOCBS3b C
00BEKTOM M METOJIOM aHaJIH3a.

.DaKTopbl, 00YCIOBIUBAIOIINE Pa3MEP U CIIOCOO
oTOOpa MpeaCTaBUTEILHONITPOOHI.

Ot60p MpoOd rOMOreHHOTO U
reTepOreHHOr0COCTaBA.

[IpaBumna or6opa npob u opopmiIeHHE TOYEKOTOOPA.

Omnucanue CIOXKHBIX paBHOBecui. OOmas wu

PaBHOBCCHAsA KOHLICHTpAaluu.
Y CIIOBHBEIEKOHCTAHTHI.
HpI/IpOI[HI)Ie U CHUHTCTUYCCKHUC  OpPraHNU4YCCKUC

BCIICCTBA, IIOJHUMCPHI. BI/II[I)I aHajlu3a TaKux
00BEKTOB U COOTBCTCTBYIOIIMEMCTOABI.

«XOpoII
o»
BBICTABJIIETCS
oOyJaroremMmyc
s, €CJIU OH
TBEPJI0 3HAET
MaTepuan,
TPaMOTHO U TIO
CYIIIECTBY
W3J1araer ero,
HE JIOITyCKaeT
CYILIECTBEHHBI
X HETOYHOCTEH
B
OTBETE

a BOIPOC,
BIIAJICET
HE0OXO0UMBIM
Y HaBBIKAMH

u
prueMaMu

u
X
BBITTOJIHEHMS;
«yJOBJIETBOPUT
CJIIBHOY
BBICTABIIIETCS
obyyaroriemyc
sI, €CJIM OH
UMEET




8. Ilpumepsl perieHust 3a1ad4 KOHTPOJIS

OpPraHUYECKUX
MIPOU3BOJICTB
[IpaBuia 1.IIpaBwmiia o6cykuBaHUsI 1aOOPATOPHOTO
[I0JIb30BaHUsA obopynoBanus 2.I1paBuina paboThl C aHATUTHYECKHUMH
AHATUTHYCCKUMH | paony s
Becamu,
. 3.IlpaBuna paboTel ¢ My(denbHBIMU I€YaMU U
3IIEKTPOJIU3HOM
YCTAHOBKOI, JPYTUMU HarpeBaTelbHBIMUIIPUOOpaMu
doTokomOpEMETp 4.IlpaBua paboThl ¢ 1aOOPATOPHON anmapaTypoii u
oM, U KOHTPOJIbHO- U3MEPUTEIHHBIMU IPUOOpaAMHU.
ApyruM | 5.ITpaBuiia TEXHUYECKOM IKCIIIyaTalluu U yXOJa 3a
u 000pyI0BaHUEM, TPUCTIOCOOTICHUSAMU HMHCTPYMEHTOM
AQHAIUTUYECKUMU
npudopamu;
IIpaBuna
HaJaaK
U 1a0OpaTOpPHOTO
0o0opyioBaHus
IIpomsinienHasu | 1. ['ocy1apCTBEHHBIN OpraH YIIOJIHOMOYEHHBIN BECTH
[okapHas KOHTPOJIbHBICHU
GE30MaCHOCTE HaJ30pHbIe PYHKINU B 007aCTU MPOMBIIIITICHHON

TpyZaa, OXpaHa
Tpyna

0€30MaCHOCTH MPEIIPUITHHA.
2. O0mue 1 cuenualibHble paBuiia U HOPMBI
HOMPOMBILIEHHON

6e3omacHocTu.( @3 Ne 116 o0 mpoMbINIIIEHHON
oe3onacunoctu, ®HIT HI'TI, ITYD, IIIIk...).

3. Ilopsimox nomycka k padote Ha OIIO. (00yuenue,
IIPOBEPKAa3HAHUN, UHCTPYKTaKH, MEAULIMHCKHUM JIOITYCK,
MHCTPYKLUU IO OXpaHe TpyJa,
JOJPKHOCTHBIEUHCTPYKIINN ).

4. ITopsiiok MpOBEPKU COCTOSTHUS IIPOMBILUIEHHOM
6e3onacHoctrHa OI1O. KoHTpousb BHEUIHUI 1
IIPOU3BOICTBEHHBIMKOHTPOIIb.

5. ITJIA. Ha kakue o0beKThIpa3pabaThiBaeTCs.
6.IIpaBuna mpoTUBOINIOKApPHOIrO pexuma B PO.
[1T1b.I1epBuyHBIE CPEACTBANIOKAPOTYILIECHHUS.

OHII HI'TI. TpeGoBanus k opraHu3ausm
skcrryatupyroum OI1O. 7.OHIT HI'TI. O6mue
TpeOOBaHUs K pabOYNM MecTaMm.

8. [IpomcanuTapus U oxpaHaTpy/a.

9. CUTHAJIbHBIEIIBETA.

10. Curnanu3anus Npu aBapuiHONCUTYaLUH.

11. 3HaKM6E300aCHOCTH.

3HAHUS TOJLKO
OCHOBHOT'O
Marepuaia, HO
HE YCBOWJI
er
0 JIeTajei,
JIOTTyCKaeT
HETOYHOCTH,
HEJI0OCTATOYHO
MpaBUIbHBIE
(bopMyTHpOBKH
, HapyIIeHus
JIOTHYECKOM
ITOCJIEIOBATEN
bHO CTH B
H3J10’KSHUH
POrpaMMHOT
0 MaTepuana;

«HEYIOBJIETBO
PUTEIBHO HE
3HAET

3HAYNTECILHOU
JacTH
pOrpaMMHOI0
MaTtepuana,
JIOTTyCKaeT
CYIIECTBEHHBIE
OIINOKH,
HEYBEPEHHO, C
OOIBIINMU
3aTpyAHCHUSIM
1 OTBEYaeT

H
a
ITOCTaBJICHHEIE
BOIIPOCHI.

IlepeyeHb BONPOCOB NPAKTHYECKON YaCTH KBAJIM(PUKALMOHHOIO YK3aMeHAa

TpynoBas pyHKuus

3amanus ‘

Kpurepuu onenkn




1.IIpoBoauTh aHaNM3bl CpeaHEH

CII0KHOCTH o IIPUHATON

METOHMKEe 0e3 IMPeIBapUTEILHOTO
pasaesieHus KOMIOHEHTOB.

2. Onpenenars
NpPOLIEHTHOE COJIEpKAHUE
BEIIESCTBA B
aHAJIN3UPYEMBbIX
Marepuaiax

Pa3TUYHBIMUMETO/IAMH.
3.0npenensaTh

BS3KOCTb, pPacTBOPUMOCTb,
YAEIbHBIA BEC MAaTEpHUalIOB U
BEILECTB IIUKHOMETPOM,
yopyroctu mapos no Peiny,
VMHIYKIIMOHHBIN TEPUOL,
KHCIOTHOCTb U KOKCYEMOCTb

aQHAIM3UPYEMBIX IIPOJIYKTOB,
TEMIEPATYPY BCIIBIILIKH B

3aKPBITOM THIJIC W 3aCTHIBAHHS
HedTH U HepTempoayKTa.
4.YcTaHaBIMBaTh W TIPOBEPSTH

HECJIOKHBIE TUTPBIBEIIECTB.

5.1Ipon3BOaUTH
pa3HooOpa3HbIe

XUMHYECKOr0COCTaBa

aHaJIM3bI

1.0npenenutsb
MIPOLIEHTHOE COJIepKaHne
2.0npenenutpb
coJiep>KaHue CyXHUX
BELIECTB B HCCIIEIYEMOM
Matepuae
3. Omnpenenenus
COJlep’KaHusl  YKa3aHHOIO
HOHA METOJI0M
HMOHOOOMEHHOM
XpOMOTOTpaduH.
4.0npeneneHue
TEMIEPATypbl  BCIBIIIKH
no Maprenc - Ilenckomy,
BS3KOCTH 1O  ODHIJepy,
cocraBa raza Ha
anmapareOpca
5. Onpenenuthb
JABJICHUE  HACHIIICHHBIX
apoB
yKa3aHHOTOHE(PTEPOAYKT
a
6. Onpenenutb
CoJiep’)KaHue  CBOOOIHOM
IIeI0Yd B TPUCYTCTBHUH

coJiei
OPraHUYEeCKHUX KUCIIOT.

- «OTJIMYHO»
BBICTaBIISIETCSA
oOydJaroremycsi, €ciim  OH
BJaJIeeT HEO0OXOINMMBIMH
HaBBIKaMHU " npueMamMu
BBITTOJIHEHHS
MPaKTUYECKUX  3aJaHuid B

CTPOTO ONPEAEIEHHON

MOCTIEI0BATENbHOCTH, YE€TKO U
JIOTUYECKH BEPHO TMOSICHSET
CBOM JCHUCTBUS, YMEET TECHO

YBSA3bIBATh TEOPHIO c
NPaKTUKOW, HE HCIIBITHIBAET
3aTpyIHEHUI npu

BUJON3MCHCHUU SaHaHHﬁ;
- «XOpOUIIO» BBICTABJIACTCA

oOyuaromemycs, €cid  OH
BJIAZICET HEOOXOIUMBIMHU
HaBBIKAMH M TIPUEMaMH
BBITOJIHEHHUS
NPaKTUYECKUX 3aJlaHui, He
JOITYCKaeT
CYIIECTBEHHBIX
HETOYHOCTEH pu
HUXBBIIOJIHEHHH;
- «yIOBJIETBOPHUTEIH
HO» BBICTABJISACTCS

oOyuaronemMycs,eciu




Pa3IUYHBIX po0 PYIbI,
XPOMUCTHIX, HHUKCJICBBIX,
XPOMOHHKEJIEBBIX CTaJIeH,
YyI'yYHOB u AJIFOMUHHUEBBIX
CILIABOB, POAYKTOB

METaJUTypru4ecK

UX MPOLECCOB, (IIOCOB, TOILUIUBA
Y MUHEpaJIbHBIXMace].
6.0mpenensaTh ColepiKaHue Cephl

U XJOpHUAOB B HepTH U
Hedrenpoaykrax. [IpomsBoauTth
HECIIOKHBIE aHaJIM3bI u
OIIpEIETIATh ¢usuko-
XUMHYECKUEC CBOMCTBA
JaKOKPACOYHBIX MPOIYKTOB H
[IEMEHTa Ha

CrielMalbHOM 000PYIOBaHUU.
7.IlonGupare pacTBOpUTENN IS
JAKOKPACOYHBIXMATEPHAIIOB.
8.B3BemmBarb

aHaJIM3UpYyEeMble MaTepHallbl Ha
AHAJTMTUYECKUXBECAX.

9. Hamaxxusatb
nabopaTtopHoe 000pyAOBaHUE.

10. Cobupats nabopaTopHbIS
YCTAHOBKH  TI0  UMCIOIIMMCS
CXeMaM TOJ  PYKOBOJCTBOM
nabopanta  Ooyiee  BBICOKOM
kBanupukanuu. HabGmogate 3a
paboToii nabopaTtopHoOit
YCTaHOBKH u 3aMuChIBaTh

CCIIOKa3aHus

7. OnpeneneHue
COACPpIKaHUA XJIopuna-
HMOHOB B pacTBopax
meronoM Donprapaa

8. bapumerpu
o
(ITpurorosnenue u

CTaHaapTU3aIms pabovero
pacTBopa xyopuaa Oapus.

Onpenenenne  cynbdar-
HOHOB)

9. Onpenenutb
CONlep’)KaHWe  BJard B
MIpe/ICTaBJICHHOM
Marepuasie.

OH BJIaJ€€T HaBbIKaMH U
nprueMamMu BBIITOJIHCHU A
IMPAKTUYECK

UX 3aJlaHUl, HO HE YCBOMWJ €r0
JieTae, JOmycKaeT
HETOYHOCTH

HEAOCTATOYHO
IMpaBHUJIbHB]
€

(hopMyITUPOBKH,

HapyIIeH

ns JIOTHYECKOH
IOCJICAOBATEIIbHOCTH
BBINOJIHEHUA3aJaHUIL;
- «HEYJIOBJIETBOPHUTEIILHO HE
3HaeT  IOCJIEA0BATENLHOCTH
BBIIIOJIHCHUS 3aJaHuH,
JIOTTYCKaeT CYIIECTBEHHBIC
OIIINOKH.




