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1. OBIIASA XAPAKTEPUCTUKA ITPOT'PAMMBI

IMPOPECCHUOHAJIBHOI'O MOAYJIA
IIM 01. OIPEAEJIEHUE OIITUMAJIBHBIX CPEACTB U METOJOB AHAJIU3A

NPUPOJHBIX U TPOMBIIIVIEHHBIX MATEPHAJIOB

1.1. Ilesan ¥ MJIAHUpPYeMbIe Pe3yJabTAaThl 0CBOEHUsI MPO(eCcCHOHAIBLHOT0
MOTYJIst
B pesynbrare uzydeHus nmpodecCHoOHaIbHOT0 MOYJIS CTYICHT J0JIKEH OCBOUTH BUJI
npodeccuoHaIbHOM AeaTensHoCcTH OnpeeneHne ONTUMAIBHBIX CPEICTB M METOJIOB aHAIIN3a
MPUPOJHBIX U MPOMBIIUICHHBIX MaTEPUAIIOB M COOTBETCTBYIOIINE €My O0IUE U
npodeccnoHaTbHbIC KOMITETSHITHH.

1.1.1. Ilepedyenp OOMUX KOMITETESHITUI

Kon OO01mue KOMeTeHIINH

OK 01 Bri6upath criocoOsI petienus 3a1ad npopecCHOHANBHON NesITeTbHOCTH,
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 Ocy1ecTBIATh MOUCK, AHATTU3 U UHTEPIPETALNI0 HH(OPMALIUU, HEOOXOAUMOI
JUIS BBITIOJTHEHUS 3a/1a4 MPOoEeCCHOHATBHON ASITeIbHOCTH

OK 03 [TmanupoBaTh U peann30BbIBATE COOCTBEHHOE MPOPECCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHUE

OK 04 PabotaTh B KO/UIEKTHBE U KOMaH 1€, 9 (HEKTUBHO B3aMMOJICHCTBOBATh C
KOJIJIETaMH, PYKOBOJICTBOM, KJIMEHTAMH.

OK 05 OcCy1IeCcTBIATh YCTHYIO U TUCBMEHHYI0O KOMMYHHUKAIUIO HA TOCYJapCTBEHHOM
SI3BIKE C yUETOM OCOOEHHOCTEH COLUAIbHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06 [IposBAATE Irpa’kIaHCKO-ITATPUOTHYECKYIO MO3ULUIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEI0BEYECKUX
LIEHHOCTEMN.

OK 07 CopnelicTBOBaTh COXPaHEHUIO OKpY KaroIlel cpejibl, pecypcocOepeKeHuIo,
3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYaLIUsAX.

OK 09 Hcnonp3oBath HHGOPMaLMOHHBIE TEXHOJIOTUU B PO ECCHOHATBHON
NeSITEIbHOCTH.

OK 10 ITonp30BaTbes IpodeccnoHaIbHOM TOKYMEHTalrell Ha ToCyJapCTBEHHOM U

HHOCTPAHHOM A3bIKaX

1.1.2. Tlepevyenp nmpodeccuOHATBHBIX KOMIIETEHITHHA

Kon IMpodeccnonanbHbIe KOMIIETEHIIUH

InK 1.1 OL[CHI/IBaTB COOTBCTCTBUEC MCTOJUKU 3a/ladaM aHaJin3a I10 Juara3ony
HU3MCPACMBIX 3HAYEHHUI U TOYHOCTH.

HMeTh pakTU4ECKUH ONBIT | OLICHUBAHUE COOTBETCTBUS METOAMKH 3a/ladaM aHaIu3a 1o
JMana3oHy U3MepsieMbIX 3HaU€HUH U TOYHOCTH; BbIOOpa
ONTUMAJIbHBIX METOJIOB UCCIIEA0OBAHUS;

BBIITOJIHEHUS XUMHWUYCCKUX U (i)I/I?)I/IKO-XI/IMI/I‘—IeCKI/IX AaHAJIM30B,




IIK 1.2 Bri6upats ontuManbHbIE METOBI aHAIIH3A.
IIK 1.3 [ToaroraBnuBaTh peareHThbI, MaTEpUAIbl U PACTBOPHI, HCOOXOIUMBIE IJIS
IIK 1.4 PaboTaTh ¢ XUMHYECKUMU BEIIECTBAMH U 00OPYIOBAaHUEM C COOJIIOICHIUEM

OTpaCJIEBBIX HOPM

B PE3yJIbTaTC OCBOCHHA HpO(l)eCCI/IOHaJ'IBHOl"O MOAYJIA CTYACHT JOJIPKCH:

IIPUT'OTOBJICHUC PE€ArcHTOB, MaTCpUaloB U paCTBOPOB,
H€06XOI[I/IMBIX IJId IIPOBCICHU A aHAJIM3a,

BBIINIOJIHCHHUEC pa60T C XUMHNYCCKUMH BEIICCTBAMU U
060py,[[0BaHI/IeM C CO6J'IIO,I[€HI/ICM OTpPacCJICBbIX HOPM U
9KOJIOTHYECKOHN 0€30IaCcHOCTH.

yYMEThb

paboTaTh C HOpPMATHBHOM JOKYMEHTALMEH HA METOIUKY aHAJIH3a,
BBIOMPATH ONTHMAJIbHBIE TEXHUYECKHE CPEICTBA U METOIBI
HCCIICIOBaHUM;

OILICHUBATh METPOJIOTUIECKUE XapPAKTEPUCTUKN METOIUKH;
OLICHUBATh METPOJIOTUIECKUE XapaKTEPUCTUKH JIAOOPATOPHOTO
000pya0OBaHNUS;

BBIOMPATH ONTUMAJIbHBIE TEXHHYECKHE CPEJICTBA U METO/IBI
HCCIICIOBAHNIA;

U3MEPATh aHATUTHYECKHUI CUTHAN U YCTAaHABIIUBATh 3aBUCUMOCTh
CUTHaJIa OT KOHLIEHTPAIMH ONpeeIsIeEMOro BELIeCTBa;
MOJrOTaBIMBATh OOBEKTHI MCCIICIOBAHNH; BBITTOIHSTH
XUMUYECKHEe U (PU3UKO-XMMUYECKHE METO/Ibl aHAIIN34;
OCYIIECTBJISATH OJTOTOBKY JIaOOPaTOPHOT0 000PYA0BAHNUS;
MIOJITOTABIINBATh OOBEKTHI UCCIIEIOBAHUN;

BBINOJIHATH HEOOXOMMBbIE PacyeThl Il IPUTOTOBIICHUS
pEareHToB, MaTepUAIIOB M PACTBOPOB; MPOBOANUTH MPUTOTOBIICHHE
pPacTBOPOB, aTTECTOBAHHBIX CMECEH M PEareHTOB C COOI0IEHIEM
TEXHUKHU JJa0OPaTOPHBIX paboT; BBIMOIHATE CTAaHIAPTH3ALMIO
pacTBOPOB;

BBIOMPATh OCHOBHOE U BCIIOMOTaTeIbHbIE 000pyA0BaHKE, TIOCY Y,
PEaKTUBBI;

OpPraHu30BBIBATH pabovee MECTO B COOTBETCTBUH C TPEOOBAHUSIMHU
HOPMATHBHBIX JIOKYMEHTOB U TIPAaBUJIAMHU OXpaHbI TPY/Ia;
UCTIOJIB30BaTh 000PYAOBAaHKE U CPEICTBA H3MEPEHHS CTPOTO B
COOTBETCTBUH C MHCTPYKIHUSIMH 3aBOJIOB-U3TOTOBHUTEIICH;
coOiroaaTh 6€30macHOCTh Mpu padoTe ¢ 1adopaTOPHOM MOCY10M U
npubopamu;

COOJTIO/IATh TIPaBHJIa XPAHEHHsI, UCTIONB30BaHUS U yTHIIH3AIHN




XUMHNYCCKUX PCAKTUBOB;
HCIIOJIB30BAaTh CPCACTBA I/IHI[HBHI[yaJIBHOﬁ U KOJUICKTUBHOU
3aIIUThI; COOTIOIATh TPaBHJIA MTOYKAPHOHM U 3JIEKTPOOE30MaCHOCTH.

3HaTh

HOpPMAaTUBHAas  JOKYMEHTAalUs Ha METOAUKY  BBIIIOJIHCHUSA
U3MEPEHHU;

OCHOBHBIE HOPMaTUBHBIE JIOKYMEHTBI,pErIaMEHTUPYIOLIHE
IIOTPEIIHOCTH PE3YJIbTaTOB H3MEPEHUI;

COBPEMEHHBIE aBTOMAaTU3UPOBAaHHBIE METO/BI aHanusa
IPOMBIIIJICHHBIX U IPUPOJHBIX 00pa310B; OCHOBHbBIE

METO/bI aHAIN3a XUMUYECKHX 00BEKTOB;

METPOJIOTUYECKUE  XaPAKTEPUCTUKH XUMUYECKHX METO/IOB
aHaJIN3a;

METPOJIOTMYECKHUE XaPAKTEPUCTHUKU OCHOBHBIX BHJIOB
(U3NKOXUMHUUECKUX METOJIOB aHAIN3a,;

METPOJIOTHUECKHE XaPaKTEPUCTHKH JIAOOPATOPHOTO
000pya0OBaHNUS;
COBPEMEHHBIC aBTOMATU3UPOBAaHHBIC METO/IbI
aHaJIM3a MPOMBIIICHHBIX W MPUPOIHBIX 00Pa3IIoB;
KJIaCCU(UKALUS XUMHUSCKAX METOIO0B aHAIH3a; Ki1accuuKarms
(U3HKO-XMMHYECKUX METOJIOB aHAIN3a; TCOPSTHISCKUX OCHOB
XUMHUYECKHX H (U3NKO-XUMHUYECKUX METO/IOB
aHaJIM3a; METO/IbI pacueTa KOHIICHTPAIIMHU BEIECTBA MO JaHHBIM
aHayM3a; JIabopaTopHOe o0opyoBaHue XHUMHUYECKOH
naboparopun; KiracCu(PUKAIKUSI XUMHUICCKHX BEIICCTB;
OCHOBHBIE TPeOOBaHUS K METOJIaM M CPEICTBAM aHATUTHYECKOTO
KOHTPOJISI: TpeOOBaHUs K MTPEIOCTABICHUIO PE3yIbTATOB aHAJN3a,
CpeIICTBAaM U3MEPEHH, K BCIIOMOTaTeIIBHOMY 000PYI0BAHHIO;
HOpMAaTUBHAs JOKYMEHTAIIMs [0 MPUTOTOBIECHUIO PEareHTOB,
MaTepuasoB, PacTBOPOB, 000PYAOBaHUS U MOCYIbI;
CIIOCOOBI BBIPAKCHHSI KOHIICHTPAIIMHA PACTBOPOB; CITOCOOBI
CTaH/IAPTHU3AIUU PACTBOPOB; TEXHUKY BBITIOJTHCHHUS
1abopaTOPHBIX padoT;
MIpaBHJIa XPaHEHHUS, HCIIOJIb30BAHUS, YTHIN3AIUN XUMUICCKUX
PCAKTUBOB;
MpaBHJIa OXPaHbI TPya MpH padboTe ¢ 1abopaTopHOi MOCyA0H U
000pyI0BaHUEM;
MIpaBHJIa OXPAHBI TPY/Ia IPH pabOTe ¢ arPeCCUBHBIMH CPEIAMH U
JICTKOBOCIUTAMEHSFOIIIUMUCS KHUJIKOCTSIMHU.




1.2. KoJim4ecTBO 4acoB, 0TBOJAMMOE HA OCBOEeHH e MPO¢ecCHOHATBHOT0 MOLYJIst
Bcero uacos 876 u3 Hux: Ha ocBoenne M/IK 570 yacoB Ha nmpakTHKH:
yueonyto 180 yaca mpousBoacTeeHHyro 108 gacos



2. CTPYKTYPA u conep:xxanue npodpeccuHoHaILHOIr0 MOYJIA

2.1. CTpykTypa npo¢eccCuoHaIBLHOT0 MOYJIsA

3aHsATHS BO B3aUMOJICHCTBUU C MPEIOaBaTeIeM, yac.
O6yuenue mo MJIK [IpakTuku
Konast HaumenoBanust CymmapHbIi JIabopaTopHbIX [IpousBoacTBEHHAS C
aMOCTOSITeIIbHAs
po¢eCCHOHATBHBIX pasnenoB o0beM Bcero U TIPAKTHYECKUX (ecu 6oral
00X KOMIETEHIIUH | TPOo(eCcCHOHATBLHOTO Harpy3ku, | 320 3aHATUN Y4yeOHass | mpemaycMoTpeHa pabora
MOIYJIsSt yac. Jleku:134 1104 paccpenoToYeHHast
m 82 MIPaKTHKA)
1 2 3 4 5 6 7 8
M/IK.01.01 OcHOBBI aHATUTUYECKON XUMUHU U HU3UKO-XUMHYECKUX METOIOB aHAIM3a
IIK1.1; IIK 1.2; | Pa3gen 1.
K 1.3; 11K 1.4; | XuMHu4uecKrue METO IbI 210 60 30 30
OK 07,09,10 aHaiaus3a
IIK 1.1; IIK 1.2; | Pa3gen 2. 360 186 100 40
IIK 1.3;I1IK 1.4; | ®uzukoxuMudecKue
OK 07,09,10 METOJbI aHAIN3a
K 1.1; [IK 1.2; | YueOHas mpakTHKa 60 60
IIK 1.3; 11K 1.4;
OK 07,09,10
IK 1.1; T[IK 1.2; | [IpousBoacTBEeHHAs 108
I1IK 1.3; TIK 1.4; | npaxTHka (1o npo¢uito
OK 07,09,10 CHEIUATLHOCTH ), YaCOB
Bcero 738 246 130 180 108




2.2. TemaTuyecKuil IJIaH U cojep:xanue npodeccuoHaabHoro moayJas (IIM)

HaumeHoBaHue pa3jie/ioB

Coaepixanue yueOHOro MaTepuasa, jabopaTopHblie padoThl M NPAKTHYECKHE 3AHATHSA,

H TeM caMoCTOsITe/IbHAs yueOHast padoTa 00y4aroumuxcs, KypcoBasi padora (mpoekr) (ecju
npo;{boc;c;;;ug}[.ﬂl\zl;’oro NMpexyCMOTPEHbI) OGheM YaCOB
MEKIMCIUTTHHAPHBIX
kypcos (M/IK)

1 2 3
M/K.01.01. OcHOBBI aHAJIUTHYECKOH XUMHUHU U (PU3MKO-XUMHUYECKUX METOA0B aHAIN3a 876
Paznea 1. XumMnueckne MeTo/Ibl aHAIN3A 246
Tema 1.1 Conep:kanue
MetpoJiornyeckas 1. Crarucrnueckass o00pa0oTka pe3yJabTAaTOB KOJIH4YECTBEHHbIX omnpenenenuii. [lpaBuna
XapaKTePUCTHKA OKpyTJeHus. 3Hauamue nudpsl. 3aKOH pacrpeieieHus ciydaiHbix BenuunH [ aycca. Ilpenu3nonHocTs
MeTO0B aHAIH32 aHasn3a. PopMyJibl MaTeMaTU4eCKO 00pabOTKU pPe3yIbTaTOB aHAIM3A.

2. TorpemHocTH ¥ OMOKH B KoJHMYecTBeHHOM aHaau3e. Cucremarmueckue ommOku. ['pyOsie

omnOku, Cnydvaiinpie ommOku. OmmOKM wm3MepeHuid. Xumudeckue omuoOku. CucTemMaTudeckas |
ClIy4yalHas MOrPEelIHOCTb.

3. CymHOCTh MeTOa PerpecCHOHHOr0 aHajau3a (MeTOJ pacyeTa MO CPeAHUM 3HAYEHHSSIM). 14
[TonsiTHE O METO/Ie HANMEHBIIINX KBA[PATOB.

4. MerpoJioruyecKue XapaKTepUCTHKH MeTOJ0B aHaau3a. UyBCTBUTENIBHOCTh MeTOAa. JnanazoH
uzMepenus. [Ipenen obnapyxenus. [IpaBuIbHOCTB, BOCIIPOM3BOANMOCTh U TOYHOCTh aHAJIM3a, CpeIHee
3Ha4YeHHE U CTaH/IapPTHOE OTKJIOHEHUE. AOCOIIOTHAS M OTHOCUTENbHAS IOTPEIIHOCTh METO/1a aHATN3A.

5. Cranpapthble o0pa3ubl. OOpaszenr cpaBHeHHUs (IpaAyUpOBOYHBINM o00Opaszer), mnapaielbHble
OTIpeieNIeHus], pe3ybTaT aHaJIu3a.

6. Mertoa u MeToauka aHaau3a. TpeOoBaHUS K METOAUKAM.

TemaTnka NpaKTHYECKUX 3aHATHHI

1. [IpakTtuueckas pabota «Marematuueckas oOpaboTKa pe3yJIbTaTOB aHATN3a» 4

Tema 1.2

Conep:xxkanue

10




O61mme BOpochl
XHMHYECKOro aHAJIH3a.

1. Cragum xumudeckoro aHajam3a. [locraHoBka aHanuTH4ecKoi 3amaun. Beibop merona aHammsa.
Brimonnenune anamuza. OneHka kadecTBa aHainu3a. [IpwHSATHE perieHus Mo pe3yJbTaTaM aHaIu3a.
Knaccudukanust MeTo10B aHaIM3a.

2. ®dusnyecKkHe BeJHMYMHBI IS BBIPa’KeHUsI COCTaBa BemecTBa. MeXIyHapoaHas CHCTEMa
enuHull. BenmnuuHel, 3aBUCAIIME OT BUJA XUMHUYECKUX YaCTHII ONIPEACIIIEMOr0 KOMIIOHEHTA. BeTuyuHbI,
HE 3aBUCSIINE OT BUJIa XUMUYECKUX YACTHI] ONPEACIIIEMOT0 KOMIIOHCHTA.

3. 3akoH XMMHYECKHX IKBHBaJeHTOB. HanMeHoBaHne n 0003HaUeHHE (PU3MUECKUX BEIWYUH TPU
MIPUMEHEHUHN 3aKOHA XUMHYECKHX SKBUBAJICHTOB. OIIEHOYHBIC U TOUHBIE PACUETHI.

TeMaTuka NPpaKTHYECKUX 3aAHATHH

1. Pemrenue PaCUYCTHBIX 3a1a4 I10 TEME «3aK0OH XMMHYECKUX SKBHBAJICHTOB)

Tema 1.3
I'paBuMeTpuuecKkui
MeTO/] aHAJIM3a

Conep:xanue

1. CymHocTh rpaBUMETPUYECKOr0 aHAJIU3A. THUIIBI TPABUMETPUUYECKHUX OMIPEICTICHUN.

2. Teopus ocaxaenus. [IponsBenenne pacTBOPUMOCTH. Y CIIOBHsI 00pa30BaHUs OCaKa. Y CIIOBHS
pactBopenusi ocaaka. Ocaxaenue. [lomHoTa ocaxaeHus. TpeboBanusl K ocaxkmaemoi (Gopme.
TpeGoBanus k TpaBUMETpUYECKOil hopme. BriGop ocaauTesns B 3aBUCUMOCTH OT MPOU3BEICHUS
PacTBOPUMOCTHU OCAJKA.

3. TexHuka BbINOJHEHUS TPABHMETPHYECKOI0 aHAJW3a. PacueTsl B TpaBUMETPUUYECKOM
aHanmuse. Pacder HaBecku. PacueT koinuecTBa pacTBoputelist. Pacuer KoJm4ecTBa 0Cax1aeMoro
peaktuBa. Pacuer pesynpTaTa aHaiM3a B 3aBHCHMOCTH OT THUIA TPABUMETPUUYECKOTO
OnpeIeICHUsI.

4, AHAINTHYECKHIl MHOXKHTEIL. OIIHOKH MeTOoAA.

5. Omnepaumu rpaBuMeTpuyeckoro anaamsa. OtrOop cpenHedl mpoObl. B3sdtue HaBeckw.
PactBopenue HaBecku. OcaxaeHue ormnpeaensieMor coctaBHOW dyacTu. DuibTpoBaHue u
MPOMBIBAHHE OCajKa. BpICylMBaHWEe ¥ TpPOKATWBAaHHWE Ocaaka. Bi3BemmBaHWE OCAIKOB.
IIpumeneHue Merona.

6. Kypuaa rPaBUMETPHYECKHX omnpeaeJieHHi. Od¢opmiienue pe3yJibTaTOB
rPaBUMETPUYECKOI0 HCCJIe[0BAHMSI.

16

TemaTnka NpakTHYECKUX 3aHATHHI

11




1. Ilpaktuyeckoe 3aHaTHE: PenieHre TUIIOBBIX 3a4a4 MO TeMe «[ paBUMETpUUECKUN METO]] aHATIN3a»

TemaTuka j1adopaTopHbIX padoT

1. JTabopatopnas padora «OnpeneneHue 6apusi B pacTBOpe XJIopuaa oapus»
2. JlabopatopHas padora «OnpeneneHne KpUCTALTH3aHOHHON BOIBI B KPHCTAUIOTUAPATE XJIOPUAA
Oapus»

Tema 1.4
TurpumerpuyecKkui
aHaJIN3

Conepxanue

1. O0mas xapakTepuCTHKAa THTPUMeTpPHYeckoro Meroaa. [Ipumenenume wmeroma. ToOYHOCTH
Metona. KoneuHas Touka TUTpoBaHMs. Touka SKBUBAJIEHTHOCTH. 3aKOH JKBHUBAJIEHTOB.
TpebGoBaHus K peakiusM B TUTpUMETpUUYecKoM aHaiuze. CTaHAapTHbIE pacTBOpbl. MHAMKATOPEI.
IIpaBuna TuTpOBaHMUS.

2. Knaccupukanuss TUTPUMETPHYECKHUX METOA0B aHAJM3a MO THIY PeaKknuu, Jiekalleid B
ocHoBe. Meton HelTpanuzamuu. OKUCIUTEIbHO-BOCCTAHOBUTEIBbHOE TUTpoBaHue. OcaauteabHoe
TUTpoBaHue. KOMIIIEKCOHOMETPUUECKOE TUTPOBAHUE.

3. Cnocodbl THTpOBaHMA: NpsiMOe, 00paTHOe, KOCBeHHOe. MeToa NHUIETUPOBaHMI. MeTon
OTIICNIbHBIX HABeCOK. Pacyer MaccoBOro cojep>KaHusi BeEIIeCTBA B TUTPYEMOM pPacTBOpE.
Odopmienue pe3ysbTaToB TUTPUMETPUUECCKOTO aHAIIN3A.

4. TlpuroroBJjieHHe M CTAHAAPTU3ALMS PACTBOPOB THTPAHTOB. CrocoObl TPHUTOTOBICHUS
CTaHJapTHBIX pacTBOpOB. [lepBUYHBIEC U BTOPUYHBIE cTaHAapThl. Vcronb30Banue (PUKCAHATIOB. .

5. CnocoObl BbIPpa)KeHUs] KOHIEHTPAMH B THUTPUMETPUYECKOM aHaau3e. MomspHas
KOHIIEHTpalusi JKBUBajeHTa. Tutp pactBopa. TuTp pabouero pactBopa MO OINPEAETIIEMOMY
BemiecTBy. Koadduiment nompaBku K KOHIIEHTpaIlMM pacTBopa. PacyeTsl mpu MpPUTOTOBICHUU
pacTtBopoB. XKypHai y4yeTa NpUroTOBIEHUS! TUTPOBAHHBIX PACTBOPOB.

18

TemaTnKa NPAKTHYECKUX 3aHATHH

1. HpaKTI/IquKOe 3aHsATHE PellleHre TUIIOBBIX 3aJa4 110 TEME ((TI/ITpI/IMeTpI/I‘IeCKI/Iﬁ MCTOJ aHaJIu3a»

Tematuka 1a60paTopHBIX padoT

1. Jlaboparopnas pabota «OnpeeneHue coiepskaHus HIeI0UX U COJbI TP COBMECTHOM MPUCYTCTBUI.

2. JlaGopatopHas pabota «OnpeaeneHue XJI0pHI-HOHOB METOJI0M Mopay
3. JlaGopatopHas pabota «OnpeneneHne Kanbliis 1 MarHus IPU X COBMECTHOM NPUCYTCTBUI
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JlabopatopHass pabota «[IpuroroBieHHe M CTaHIApTH3AIMs pPacTBOpa IEpMaHraHaTa Kajlus I10
CTaHJApTHOMY PacTBOPY OKcajiaTa HaTPHUsD»

JIaboparopHast pabota «OnpeneneHrne BpeMeHHOH KeCTKOCTH BOJIbDY 2
JlabopatopHas pabora «OmpenesieHre COAEpKaHUs aCKOPOMHOBON KHCIIOTHI B (hapMareBTHYSCKOM,
npernapare

CamocrosiTeibHast yueOHast pa0oTa Ipu U3yYeHHH pa3jesia 2

Tema 2.1 O6mmue
CBe/IeHUd 0 (PU3NKO-

Pasznen 2. Pu3uKo-XMMHUYECKHE METOAbI AHAJIN3A 342
Conep:kanue
1. OcoOenHocTu u 006JacTh NpUMeHeHHs (U3MKO-XMMHYECKHX MeToA0B aHaau3a. [Ipenen

XUMHYECCKHUX MeTOoaax
AHaJIMu3a.

oOHapyxeHHs (PUIUKO-XUMUYECKUX METOJIOB aHanu3a. AHalWTU4eckuil curHain. JlocTomHcTBa
WCIOJIb30BaHUS (PU3NKOXMMHYECKUX METOJIOB aHanu3a. JlucTaHmoHHbI aHamn3. HenecTpyKTHBHBIN
aHanu3. JIokanpHbIM aHanu3. [lorpemHocTs METOIOB.

Knaccupurkauus Gu3HKO-XUMHYECKHX MeTOHA0B a”HaJmM3a. Ontuueckue METO/IBI. 6
DNEKTPOXUMHICCKHE METOJIbI. XPOMATOTpaPUICCKHE METOIbI.

OcHOBHBIE NPUEMBbI, HCIOJIb3yeMble B (PU3MKO-XMMHUYECKHUX MeToAax aHajam3a. Meroa nmpsaMbix
n3MepeHuil. THTEeHCHBHOCTh aHAJIUTHUYECKOTO CHUrHaja. ['pagynpoBouHas XapaKTepucTHKa. Merox
rpaxyupoBoYHOTO Tpaduka. Meroa MoJsspHOTO cBoicTBa. Meroa m00aBok. MeTon KOCBEHHBIX
n3mepenuil. Kpusele THTpOBaHUA.

Tema 2.2

MeTtoas! pasaesieHus
"
KOHLIEHTPUPOBAHUS

Conepxanue

1.

MeToabl pa3jieseHus] U KOHUEeHTpUPoBaHusi. OCHOBHBIE MOHSTHSA: MPOILECC Pa3/ENEHus, MPOLECC
KOHIIGHTPUPOBAHUS, KOMIIOHEHThl CHCTEMBbI, XMMHUYECKOE pa3/ieleHrne, MacKHUpPOBAHUE, IMPOIECCHI
pacripeniennenue M nepemeunieHus. OTHOCUTENbHOE  KOHIEHTpHUpoBaHWe. WHAMBHIyadbHOE
KOHIIEHTpUpOBaHue. [ pynnoBoe KOHLEHTPUPOBAHHE.

KosmyecTBeHHbIEe XapaKTEPUCTHKH pa3jiejieHHs] U KOHUeHTpupoBaHus. CTeneHb M3BJICUCHHS,
KO3 PHUIHUEHT KOHIEHTPUPOBAHUS, KOI(DOUIIUEHT pa3iesIeHusl.

Knaccudukxanus MeTo10B pa3/iesieHisl 1 KOHIEHTPUPOBaHUsA. MeTO bl pa3/iesieH s, OCHOBaHHbIC
Ha 00pa3oBaHMM HOBOW (ha3bl: OCaXKICHNE, METOABI MCIapeHHus. MeToabl pa3aeieHusl, OCHOBAaHHBIC
Ha pasn4usAX B PACHpEAETICHUH BEUIECTB MEXTy (a3aMu: COOCakIACHHE, COPOIMOHHBIE METOJBI,
IKCTPAKIIMOHHBIE METO/IbI. BEIOOp MeTO/1a KOHIIEHTPUPOBAHUS U Pa3/IeICHUsI.
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TeMaTuKa NPAKTHYECKHUX 3AHATHH

1. HpaKTI/I‘IGCKOC 3aHsaTHE: Pemenne 3aJa4 110 TEMC ((MCTOIIBI pa3aciicHrud 1 KOHICHTPUPOBAHU

Tema 2.3
CnexkTpockonuyecKkue
MeTOo/Jbl aHAJIM3A.

Conep:kanue

1.

CymHOCTh CHEKTPOCKONUYECKHX MeTOA0B aHauu3a. CHeKTpbl MCIYCKaHUs, IOIJIOLIEHUS.
ITpupona cBera. IIpomcxoxneHue crnekTpoB. Ilepexonsl MexIy HSHEPreTMUYECKHMMH YPOBHAMHU
YacTULbl M CHEKTPbl €€ IpOIyCKaHus U morjoueHuss. OO0JacTH 3JIEKTPOHHBIX BOJH. THIIbI
JHEPreTUYECKUX YPOBHEH M IepexonoB. VHTEHCUBHOCTb CHEKTpalbHbIX JuHHWA.  [llupuna
CHEKTPAJIbHOM JIMHHH. CrpykTypa aTOMHBIX ¥ MOJIEKYJSIDHBIX CIEKTPOB. OJIEKTPOHHas,
BpalareabHas, KojebaTenbpHas YHepPTusl.

I'paduyeckoe mpeacraBjieHHe CHEKTPOB. 3aKOH Byrepa-Jlam0epra-bepa. Onrtuueckas
wIoTHOCTh. [Ipomyckanue. Monsipabii K03 PULIMeHT TOTIIomEeHus.

AToMHas cnekTpockonusi. Kiaccupukanuss OCHOBHBIX METOJIOB AaTOMHOM CHEKTPOCKOIHUU:
aTOMHO3MMCCUOHHBIN, aTOMHO-()JIyOpUCLIEHTHBIH, aTOMHO-a0COpPOIIMOHHBIH,
PEHTI€HOPMHUCCUOHHHBINA, PEHTC€HO(DIIYOPUCIICHTHBIN, PEHTTE€HOA0COPOIIMOHHBIN, 0XKe-3JIE€KTPOHHBIN
meroabl.  [Ipouecchl, jexamue B OCHOBE METOOB, Yy3ibl NpuoOopoB. IlpumeHeHune aTtomHOI
CIEKTPOCKOIUH.

Monekyasipuasi  cnekrpockonusi. Kraccudukanus MeToqoB: BU3yallbHas — KOJOPUMETPHS,
azicopOLMOHHAasl CHEKTPOCKOMNUs, MH(ppaKpacHas CHEKTPOCKOMUS, MOJIEKYJsIpHAas JIFOMEHHUCLEHIUS,
HedenoMeTpus, TypOUAMMETpuUs, CHeKTpockonus  AU(Qy3MOHHOTO  OTpake€HHs,  ONTUKO-
aKyCTHYECKasl CIIEKTPOCKOIHNS, TEPMOJIMH30Basl CIEKTPOCKOIIHUS.

AGcopburonHas cnektpockonus B Y® u BuauMon o0nacTax.

OCHOBHOI 3aKOH CBETONOIVIOIICHUS] U YCJIOBHS ero npuMeHeHus. OnTudeckasl INIOTHOCTh U €€
¢uznueckuit cmpici. Kosdduuuent mnornomeHus. 3akoH aAJUTUBHOCTH CBETONOIJIOLICHMS.
WM HTEHCUBHOCTB NOTJIOUICHHS.

®otoxumnueckue peakuuu. JuddepeHmanpHbii cocod CeKTpoPOTOMETPHIESCKUX U3MEPECHHM.
AHalu3 MHOTOKOMIIOHEHTHBIX cHucTeM. OCHOBHBIE Y3Jbl CIEKTPO(OTOMETPUUECKUX MPUOOPOB.
Hcrounuk cBera. MonoxpomaTtuzaTtopbl. IlpuemHuku cBeta. KauecTBeHHBIH (oTOMETpHUECKHA
aHanmu3. KonnyectBeHHblil (¢GoTomerpuueckuid ananu3. IlpaBunma pabGoTsl Ha (QoTomerpe U
cnektopodoromerpe. IlocTpoeHune rpaayupoBO4YHOro rpaduka. OnTuManbHbIE  YCIOBHSA
dboTomerpuueckoro  ompeneneHus. Jimaa  BomHBL — OnTHYeckas — IJIOTHOCTh.  ToJmuHa
CBETOIOIJIOIIAOLIETO CIIOS.

22
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8. MeTtpoJjiornueckue XapakTepucTHKU ¢oroMeTpuyeckoro Meroaa. OdopmiieHue pe3yabTaToB
dboToMeTpUYECKUX ONpeIeIeHU B 1a00paTOPHOM KypHaJe.

9. UndpaxkpacHas CHEKTPOCKONMHUS M CHEKTPOCKONHS KOMOUHAIIMOHHOrO paccessHusi. OCHOBBI
METO/Ia, KA4YeCTBEHHBIM M KONMMYeCTBeHHBbIM aHanu3. Komebanue wonekyn. Cnekrper UK nu
KOMOMHAIIMOHHOTO PACCESIHUSL.

10. HedesomeTpusi u Typouaumerpus. Paccesuue. MyTHOCTB.

TeMaTuKa NPAKTHYECKHUX 3AHATHH

1. Tlpaktuueckoe 3aHaTue. Pemenue pacueTHpIXx 3amady 1o TeMe «Pacyer KoHueHTpanuu B
CHEKTPO(HOTOMETPHUUECKOM METOJIE aHATN3a METOIOM MAaJIIPHOTO KOA(pdUIIUEHTa

2. llpaktuueckoe 3ansaTue. Permenuwe pacdyeTHbIX 3afad Mo Teme «PacueT KOHIEHTpaluu BeIIecTBa
METOJIOM 100aBOK»

3. Ilpaktuueckoe 3aHsTHe. Pemienue pacueTHbIX 3ajad mo TemMe «Pacder KOHIIEHTpaluu BellecTBa
METO/I0M CPaBHEHHUSI CO CTAaHAAPTOM»

4. TlpakTtuueckoe 3anstue. PemieHue pacyeTHBIX 3aad 1mo TeMe «PacdeT KOHIIEHTpalMM BeEIlecTBa

METO/I0M I'PaJyHPOBOYHOTO IpaduKa

TemaTnka a06opaTopHbIX padoT
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1. JJaboparopHas padota «OrmnpeneneHue coiep:kaHusl MM B paCTBOPE BU3yaIbHO
KOJIOPUMETPUICCKUM METOJIOM»
2. JJaboparopHas padota «lccienoBanue 3JIeKTPOHHOTO MOJICKYJIIPHOTO CIIEKTPA MEIN)
. JJaboparopHas paboTa «BpIOOp TOJIIMHBI TOTJIOMIAIOIIETO CIIOSH
. JJabopaTtopHas pabora «Onpenenenue meau (II) B pactBopax coseld crieKTpohOoTOMETPHIESCKUM
METOZIOM»
. JJabopaTtopHas pabora «Onpenenenue xene3a (I1I) B pactBopax comeii»
. JJabopaTtopHas padora «Onpenenenue xene3a (I1I) B pactBopax meToioM 100aBOK»
. JIabopartopHas padora «Onpenenenue xpoMa B BHJAE OMXpoMaTa METOJOM CPaBHEHHUSD)
. JJabopartopHas padora «OnpezeneHue KOHIICHTPAIMK 00Iero xkelne3a B Bojie (POTOMETPHUECKUM
METOJIOM C IPUMEHEHHEM CYJIb(OCATUIIUIOBON KUCIOTHI»
9. JIaboparopHas padora «OnpeseneHne KOHIICHTPAIMK O0IIEro xkele3a B Boje (HOTOMETPHICSCKUM
METOJIOM C IPUMECHEHHEM 0-(DEHAHTPOJIMHAY.

W

o0 ~N o O1

Tema 2.4
Peppakromerpus u
NMOJIAPUMETPHS

Conep:xkanue

1. Peppaxkromerpuyeckmii Merox aHaiam3a. llokazaTenb NpENOMIICHUS ¥ TIOJIHOE BHYTPEHHEE
OTpa’keHHe. 3aKOH MpPEJOMJICHUsA. AJJINTUBHOCTh MOJIIpHBIX pedpakuuid. [IpuHumnuansHas cxema
pedpakromerpa. [Ipubopsl 1151 onpeesieHus MoKa3aTels IpeToMIICHUS.

2. TloaroroBka pedpakromerpa Kk padore. [Ipumenenue merona. [IpoBeneHre n3MepeHus nokasaresns
npenomiieHus. OmnpeneneHue ¢akropa nokaszarens mnpernomiieHus. OrnpenerneHrue MaccoBOH J0JIU
caxaposbl B PacTBODE.

3. MertpoJiornueckue XapakTepucTHKH pedpakToMeTnyeckoro meroaa. OdopmiieHue pe3yabTaToB

pedpakToMeTpHUECKHX ompeaeneHuil. PacueT teMnepatypHoi ONpaBKH.

4. CymiHOCTH MOJSIPMMETPHYECKOr0 MeTOo[a aHaJu3a, NpUOOpPHI M 00/1aCTh ero NMpUMeHEeHHs.
Ilonepeunast BosHa, mnonspu3aTopbl. [lnockomnonspuzoBanHblii Jdyd. IloHsTHe 00 omnTHyecku
AKTHBHBIX BEIIECTBAX, BPAILICHUE INIOCKOCTHU MOJIIPU3ALINH.

TemaTnka NPaKTHYECKUX 3aHATHI

Tematuka 1a60paTopHbIX padoT
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1. JTabopaTopHas pabota «OmnpeneneHue paCTBOPUMBIX CYXUX BEIIECTB B COKE pehpakTOMETPHUUECKUM
METOJIOM»

2. JIabopartopHas padora «Onpezenenue ¢pakropa mokaszaTes MPEJIOMICHUS PacTBOPa XJIOPHAa HATPUSD)

3. JIabopartopHas padora «OnpeserneHne KOHICHTPAIH IIHIIEpUHA B pacTBOpax pedhpakTOMETPHUUECKUM
METOJIOM»

4. JlaboparopHas paboTa «OnpeeneHne KOHIEHTPAIUU caxapo3bl B IPO3pauHbIX CHpOIax
pedpakTOMETPUUECKUM METOIOM

5. JIabopartopHas padora «OmnpezeneHrne KOHIIEHTPAIMH caxapa IIPpH MOMOLIY caxapuMeTpa
YHHUBEPCATHLHOTO»

Tema 2.5 Conep:xanue

DJIeKTPOXMMHUYECKHE

1. HpﬂMbIe H KOCBCHHBIC JJCKTPOXHMHYECCKHEC METOIAbI. 9HeKTp0XI/IMI/I‘IeCKaﬂ sueiika U ee
METOAbI aHAJIN3A

JIEKTPUUECKUI SKBUBAJICHT. Slueiiku 6e3 )KUIKOCTHOIO COEIUHEHUS U C )KUIKOCTHBIM COETUHEHUEM.
Juddy3nonnblil noreHman. MHIMKATOPHBIN 31€KTPOJ U 3IEKTPOJ] CpaBHEHUS. XJI0pcepeOpssHHBIN U
KaJIOMEJIbHBIN JIEKTPOABI.

2. IloreHumomeTpHYeckre MeTOAbl aHajau3a. lloHomeTpus. DieKTpoJbsl BTOPOro poja. DIEKTPOAbI
nepBoro pojaa. Merajuindeckue M MeMOpaHHBbIE HOHOCENEKTHBHBIE AJIEKTPOABI. JIEKTpOHAs
¢ynxusa. Kpytusna.  Koaddunument cenextuBHocTH. Bpems ortkimka. I[TpuOGopbl M TexHuKa
n3mepenuil. [logroroBka npubopoB U 31eKTpoAoB K padore. Ilpamas norennuomerpus. Msmepenue
OKHCJIUTEIIbHOBOCCTAHOBUTENbHOTO  moreHuuana. M3mepenune pH. CrexinsHHBIM  3JIEKTPOL.
HMoHOCeNeKTUBHBIE  JJEKTPOABI.  TBepAble  MOHOCENEKTHBHBIE  JJEKTpoAbl.  JKuakocTHble
MOHOCEJIEKTUBHBIE 3JEeKTpoAbl. Merton rpaayupoBouHoro rpaduka. [loTeHnmomerpuueckoe
tuTpoBaHue. KpuBble MOTEHIIMOMETPUYECKOTO THUTPOBaHUSA. ABTOMAaTHYECKOE TUTPOBAHMUE.
IIpakTHueckoe MpUMEHEHNE METOA.

3. MerpoJiornueckue XapakTePUCTHKU MOTEHIHOMETPUYECKOro MeToaa. Benenwe KapThl
kanuopoBku pH-merpa. OdopmiieHue pe3ynbTaToB HOTEHIMOMETPUUECKUX ONpeAeTIeHUH.

4. BoJbTammepoMeTpuyecKue MeTObI aHa/u3a. ITocTostHHOTOKOBAsK noJsiporpadus.
[Tonsporpaduueckast siueiika. PTyTHO-kanatommii snextpoa. IlomsporpaMMa u ee XapakTepHbIE
yuacTku. [IpeaenbHblii U octarounslii Toku. [lapamerpsl nmonsiporpaduyeckoit kpuBoil. OCHOBHbBIE
CTaJIuU AJIEKTPOAHOTO mporecca. KonmnuecTBeHHBIN aHaln3 B mosisiporpaduu: METOJ CTaHIapTHBIX




pacTBOPOB, METOJ| IPalyHMpPOBOYHOr0 rpaduka, METOJ CTaHIApTHBIX 100aBOK. MeTposoruueckue
XapaKTePUCTUKH MOJIIpOrpapuH.

Bouabramnepomerpusi. IIpsiMble, KOCBEHHbIE M MHBEPCHOHHBIE METOJBI BOJIBTAMIIEPOMETPHHU.
[Tpumensiemble 3mekTposl. O0IaCTh MPUMEHEHNUS BOJIBTAMIIEPOMETPHH.

Kysonomerpudeckue Metoabl aHajamu3a. 3akoH Papajes. [Ipsimas KyJloHOMeTpus. Y CTaHOBKA IS
INOTEHIIMOMETPUYECKON KYJIOHOMETpUU. METpOJIOrHYeCKre XapaKTEPUCTUKHU IPSIMON KYJIOHOMETPUHU.
l'anbBannyeckass mnpsmas KysnoHoMerpus. [loreHnmomerpuyeckas KysioHomeTrpus. KocBeHHas
KyJoHOMeTpus. BonbTamnepHble KpUBbIE KYJOHOMETPUUYECKOTO TUTpOBaHUsA. (CXxema yCTaHOBKHU JUIS
KYJIOHOMETPUYECKOro TUTpoBaHUsA. KyloHoMmMeTpuyeckue METOAbl TUTPOBAHUS TE€HEPUPOBAHHBIMU
OKHUCJIUTEISIMU U BOCCTAHOBUTEIISIMHU.

Konaykromerpnuecknii ananus. Teoperndueckue OCHOBBI MeTOAA. DJIEKTpUUECKas MPOBOAUMOCTh
pacTBOpOB.  YjenbHas ~ AJIEKTpUYECKass  MPOBOAMMOCTb.  OKBUBAJEHTHAs  3JIEKTpUYECKas
IPOBOAMMOCTh. DJIEKTPOJIUT B IOJIE TOKA BBICOKOM 4acTOThl. (Cxema yCTaHOBKH Ul ONpeAeseHUS
IEKTPUYECKON IPOBOIUMOCTH. MoCTHK YHTCOHA. S4elKu UIsi KOHIYKTOMETPAYECKOTO TUTPOBAHMS.
[Tpsamas kongykromerpus. Kongykromerpuueckoe ompezeneHue (PU3MKO-XMMHYECKHX CBOICTB M
XapaKTepUCTUK BemecTB. KoOHIyKTOMeTpudyeckoe TUTpOBaHHE. BBICOKOYaCTOTHOE THUTPOBAHHUE.
[TpakTHueckoe npuMeHeHue Metoaa. MeTpoornueckue XxapakTepUCTUKU METOAA.

TeMaTuKa NPAKTHYECKHUX 3AHATHH

1.

2.

[Ipaktuueckoe 3anarue. Pemenue 3agau no TeMe «OrmpeneneHre KOHIIEHTPAllMM BEIECTBa
BOJIbTAMIIEPOMETPUYECKUM METOJIOM aHAIIU3A»
[TpakTueckoe 3anaTue. Pemenne 3ana4d mo teMe «IloTeHImomMeTpuyeckue MeTopl aHaIU3a)

Tematnka 1a60paTopHBIX padoT

1.
2.

JlabGopaTtopHas padorta «I'paxynpoBka pH-merpa u onpenenenue pH nuctummmpoBaHHON BOIBD»
JlaboparopHas padota «Onpenenenrne KUCIOTHOCTH COKa METOOM MOTEHIIMOMETPUYECKOTO
TUTPOBAHUS)

. JJaboparopHas pabota «OrnpeeneHue BOAOPACTBOPUMBIX KHCIIOT H LIe0Yei B HEPTEPOIyKTax»
. JJaboparophas pabota «OmnpeneneHnue 3JIeKTPONPOBOAHOCTH AUCTUIIIMPOBAHHON U BOJOIIPOBOIHOM

BOObID»

. Ha6opaTopHa;1 pa60Ta ((OHpCIlCJ'ICHI/Ie MacCOBOM JOJH CBUHIIA U KaAMHMS B BOJE METOJIOM

HHBCpCHOHHOﬁ BOJIbTaMIICPOMETPHUUN>
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6. JlaGopatopHas pabora «OnpezeneHne MacCOBOM J10JIM MBIIIbSIKaB BOJI€ METOJJOM HHBEPCHOHHOM

BOJIBTaMIICPOMETPHU N>

Tema 2.6
Xpomarorpapuyeckuii
aHa/Iu3

Conep:xkanue

1.

Teopernueckue OCHOBbI XPOMATOrpa)M4ecKoro MeToaa aHaau3a. AcopOIMsS BeEIIECTBA.
[lonsatne  mOABWKHOW ¥ HENmoABMXHOM  (a3pl.  KauecTBeHHBI W KOJUYECTBEHHBIH
XpomaTorpauueckuii aHaius.

Kaaccndukanusa MerogoB xpomarorpadgpuu mo arperaTHoMy coctossHuio ¢as. DosHTHas U
BBITECHHUTEbHAA Xpomarorpadus. XpomMaTorpapuuecKkuii MUK M DIIOAIMOHHBIE XapaKTEPUCTUKH.
Xpomarorpamma.

KonnyecrBenHnble xapakrepucTuku xpomarorpaguu. Koncranra pacnpenenenus Hephcra.
Bpems ynepxuanus. ®a3oBoe otHomeHue. VcrpasineHHoe Bpems yzaepkuBanus. KospduuueHnt
CEJIEKTUBHOCTU. UMCIIO TEOPETUYECKUX TapesoK. BeicoTa, SKBUBAJIEHTHAs TEOPETHUYECKOM TapeliKe.
Kpurepuii pasgenenus. Onenka 5()(EKTHBHOCTH U CEIEKTUBHOCTH XpOMaTorpaguueckoro
pasznenenus. XpoMarorpahuyeckuii muK.

KavecTBeHHBIN 1 KOJIMYECTBEHHBIN XpoMaTorpadpuyecknii anaau3. Merox HOpMUPOBOK, METOJ
BHEIIIHEr0 CTaHapTa, METOJ BHYTPEHHETO CTaHAapTa.

I'azoBas xpomaTtorpadus. ['azoxxuaxoctHast xpomarorpadus. Cxema xpoMaTorpapuieckoit
yCTaHOBKH. Xpomarorpaduueckue konoHKH. [Ipumensemsle xuakue Gas3sl. OCHOBHBIE y3IIbI
nprOOpOB ra30Boi Xxpomarorpaduu.

I'azoancopOuuonnas xpomarorpagusi. OCHOBHBIE aICOPOCHTHI. JIeTEKTOPHI Ta30BOM
XpomaTorpaduu: 1eTeKTop MO TEIUIONPOBOAHOCTH ra3a, MOHU3aIlMOHHBIE JETEKTOPBI,
3JIEKTPOHHO3aXBATHBIN IETEKTOP, MIIaMEHHO-(DOTOMETPUUECKUI TETEKTOP, aTOMHO-IMUCCHOHHBIH
JIETEKTOP, MAaCCCIEKTPOMETPUUECKHI IETEKTOP.

KuakoctHas xpomarorpadus. O6nacts npuMeHeHus. Cxema xKHUAKOCTHOTO XxpoMaTorpada.
HerexTopsl: nuddepeHIManbHbIi pedpakToMeTp, (IyopUMETPHUECKUM TETEKTOpP,
KOHJTyKTOMETPUYECKUH AETEKTOP, MEKTPOXUMHUYECKHUN IETEKTOP, MacC-CIIEKTPOMETPUUECKUI
netekTop. Turbl copOEHTOB.

KuakocTHo-aacopOouuonHas xpomarorpadus. KuaKoCcTHO-)KMAKOCTHAasA XpomMaTorpadus.
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BricokoadpexTrBHas KUIKOCTHASE XpoMaTorpadus U NpuMeHsieMble 3TF09HThL. NoHOOOMeHHHast
xpomatorpadusi. Tunbsl KATHOHOOOMEHHUKOB U aHHOHOOOMEHHUKOB. J[BYXKOJIOHOYHAS U
OJIHOKOJIOHOYHAsI HOHHAsi Xpomartorpadus. XpomMaTorpaMMbl B HOHOOOMEHHOU Xpomatorpaduu.
HNonooOMeHHbIE CMOJITBI.

9. Jlurangoo0MeHHasi xpomaTorpadus. IKCKJIIO3MOHHAS XpoMaTorpadusi.

10. Ilmanapuasi xpomarorpadgusi: OyMaskHasi 1 TOHKOCJIOiHasi xpoMmaTorpadus. TUbl JIaCTUH I
r1aHapHoi xpomatorpaduu. [Ipumenenue manapHoit xpomarorpauu.

TemaTuka NPpaKTHYECKUX 3AHATHH

1. Tlpaktuyeckoe 3anstue: Pemenue 3amaq mo teme «XpomMarorpaduaeckue METo bl aHaau3a"

TemaTuka J1ad0paTopHBIX padoT

1. JTaGopaTopHas padora «OmnpeaeneHue XJI0pOPTaHUIECKUX MECTUIIUI0B METOIOM Ta305KHIKOCTHOU
xpomarorpadumn

2. JlabopartopHas padota «OnpeeneHue coaepKaHusl B paCTBOpe HEUTPaIbHBIX COJIEH METOI0M
HOHOOOMEHHOM XpomaTorpadum»

3. JlJaboparopHas pabota «Pa3eneHue u 0OHapyKEHUE TaIOTEHUI0B TOHKOCIOWHON XpoMaTorpapuein»

4. JlaboparopHas padota «Paznenenue xenesa (I1I) u meau (1) metrogom 6GymaxkHoi xpomaTorpadum»
5.

Y4yeOHasi NpaKTHKA 110 MOAYJIIO

Texnuka nadopaTopHbIX pador

Bunst pabort:

N3yuenue TpeOoBaHUI OXpaHbl TpyJa U TEXHUKU 0€30MIaCHOCTH B XMMHUYECKOM 1abopaTtopuy;
N3ydyenne xuMuuecKkoi ocyibl, 17ab0paTopHOro o0opy10BaHusl, HarpeBaTeIbHbIX IPUOOPOB;
W3ydenune v npuMEHEHNE XUMHUUECKUX U MEXaHUUYECKUX CIIOCOOOB OUMCTKU XUMHUECKOW MOCYIbI;

M w e

OTtpaboTka OCHOBHBIX JJAOOPATOPHBIX ONEpalliii: HarpeBaHue, OCaKeHUE, (PUIBTPOBAaHKE, BO3TOHKA, IEPErOHKA, IKCTPAKIIHS,
B3BEIINBAHUE;

5. IIpurotoBieHne pacTBOPOB Pa3IUYHON KOHIICHTPALIUH;

6. Onpenenenue MmIOTHOCTH PAaCTBOPOB;

IIpon3BoacTBeHHAsI NPAKTHKA 110 MOLYJIIO
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Buasi pador:

1.

[TpoBenenue ananu3a, aHaIMTUYCCKHU UK. [locTaHOBKA aHamuTHUeCKOW 3amaun. OTO0p mpob. ['oMoreHusarms mpoOsl U ee
cokpamienus. O6paboTka cokpamieHHoi mpoOsl. [IpencraBnenue pesynbTaToB aHanmusa. OOecrieyeHHWE KauyecTBA aHAU3a H
OCHOBHBIE METO/IbI KOJIMYECTBEHHOT0 aHain3a. BpIOOp MeTO/1a aHaM3a peaibHOr0 0OBEKTA.

Hcnonp3oBanne DBM B anamuTHueckod XuMuH. [IpuMeHeHHMe MaTeMaTHYECKHMX METOJOB B IPAKTHKE PaOOThl XMMHKO-
aHamUTHYeCKnX JabopaTtopuii. PaboTa ¢ aBTOMaTH3MpPOBAHHBIMU MPHOOpPAMH, CUCTEMaMH U KoMIuiekcamu. OcyliecTBieHue
npoboorbopa M TPoOOMOATrOTOBKM 00BEKTa K aHanmu3y. OmpenelneHHe KOHLEHTPAI[MM BEIIECTBA B pEalbHOM OOBEKTE.
Matemaruueckass o0paOOTKa pe3yJbTaTOB aHalwM3a. BBIYHCIEHUE KOHIEHTPAUW JFOOBIM METOIOM (METOJIOM CpaBHEHUS,
100aBOK, YCTaHOBJICHUS TPalyHPOBOYHOM 3aBUCHUMOCTH). OdopmiIeHHE TOKYMEHTAIUH.

HpI/IMeHeHI/IG OCHOBHBIX METOJ0B pa3aCICHHUA U KOHLCHTPUPOBAHUAA. Couetanune MCTOHOB PasACJICHUA U KOHLICHTPHUPOBAHUA C
MCTOAaMH OIPCACIICHHA. Pa3[[€H€HI/I€ COIMOCTAaBUMBIX KOJIMYCCTB 3JICMCHTOB MU OTACIICHUC MaAJIbIX KOJIHYCCTB OT OOJIBIIIKX.
OI[HOCTyneH‘IaTI)IC 1 MHOT'OCTYIICHYATBIC IPOUCCCHI pa3aCIICHHA.

Omnpenenenue KoaudecTBa XJOpuaa HaTtpus B pacTBope. Meton ocaxaenus Omnpenenenue maccbl kanbuusi(Il) B pactsope.
Omnpenenenre MaccoBOW JTONU kele3a B pacTBOpuMBIX colisix xkene3a(ll) u xenesa(Ill). Onpenenenue mMaccol CEpHON KUCTIOTHI B
pactBope. BriloiHeHne Ka4eCTBEHHOT'O aHAJIH3A.

I/IBy‘{CHI/Ie 9KCTPAKIIMOHHBIX IPOHCCCOB U THUIIOB 3KCTPAKIMUOHHBIX CHUCTCM. Pazgenennue 31€MEHTOB METOAOM OKCTpPAaKIHH.
CenekTuBHOE pa3AcICHUE JJIECMCEHTOB MCTOAOM n0ﬂ60pa OpTraHUYCCKUX paCTBOpHTeHeﬁ, N3MCHCHUA pH BOJTHOM (1)33]':»1,
MaCKUpPOBaHUA U IEMACKUPOBAHU.

HccnenoBanue 00BEKTOB Oprxca}omeﬁ CpCAbl: BO3AYyXad, NPUPOAHBIX U CTOYHBIX BOJ, IIOYB, JOHHBIX OTJIOXKCHHH. AHanm3
OMOJIOTUYECKUX U MCIHUIIMHCKHUX 0OBEKTOB. OnpeneneHI/Ie HUTPAT MOHOB B CTOYHLIX BOJAX. OnpeﬂeneHI/Ie JKHUPOB U Maceil B
CTOYHBIX BOAAX. FpaBI/IMeTpI/I‘IeCKI/Iﬁ MCTO OIIPEACIICHUSA 06mero (1)0C(1)0pa. Onpez[eneHI/Ie JICTy4YHuXx (beHOJ'IOB B CTOYHBIX BOAAX.

OreHka mpueMIIEMOCTH pe3ynbTaToB u3Mepenuil. [Ipencrapnenue pesynbraToB n3Mepenuil. Benenue nabopaTopHOro xypHaia
IIpoBepka mpueMIIEMOCTH PE3YyJIbTaTOB U3MEPEHUH, B YCIOBUSAX MOBTOPSIEMOCTH ISl Pa3HBIX CIy4YacB. 3HAKOMCTBO C aJITOPUTOM
OTIEPaTUBHOTO KOHTPOJIS IOBTOPSIEMOCTH PE3YJIbTaTOB KOHTPOJIbHBIX U3MEPEHHH, TPOLIEAYPhl aHAJIN3a B YCIOBUAX
1ab0opaTopuu U ONEePaTUBHOTO KOHTPOJISI TOYHOCTH PE3yJIbTaTOB U3MEPEHUH € UCTIOIb30BaHUEM 00Pa3LOB /ISl KOHTPOJIS.

Bcero

876
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3.YCJIIOBUs PEAIM3AIIUU ITPOT'PAMMBI IIPO®ECCHOHAJIBHOI'O MOAYJIA

3.1

J1s1 peanu3anyu NporpaMmbl Npo(hecCHOHAJBLHOI0 MOAYJIsl IPeIyCMOTPEHbI cJIeAyIolue

CIICHMAJBbHBIC ITIOMCIICHUSA

Jlaboparopuu GpU3NKO-XMMHYECKHX METO0B AHAJIHN32a U TEXHUYECKUX CPeICTB U3MepPeHU;
AHAJIMTHYECKON XMMIH; TEXHUYECKOI0 aHAJINW3a, KOHTPOJISl POM3BOACTBA H IKOJOTHYECKOI0
KOHTPOJIsI, OCHAIIIEHHbIE B COOTBETCTBUU C I1. 6.2.1. [IpuMepHOIl mporpaMMsbl 10 CIEHHATbHOCTH.

OcHarnieHHble 0a3bl MPAKTUKHU, B COOTBETCTBHH C 11 6.2.3 [IpumepHOii MporpaMMBI 1o

CIIEUAJIbHOCTH.
3.2. HudopmaunuoHHOe obecrieyeHne 00ydeHust
OCHOBHBIC HCTOYHUKH:

1. TOCT 31954-2012. Bopga nutbheBas. MeTOIbI ONpECICHHUS KECTKOCTH. MeToapl aHaau3a. -
Bren. 2013-09-05. - Mocksa : M3a-Bo cranmaptos, 2019.- 12 c.

2. TOCT 14870 -77. IlponykTel XxuMu4yeckue. MeToapl ompeneneHus Bojbl. MeToabl aHaiu3a. -
Bsen. 2005-06-01. - Mocksa : M3n-Bo ctangaptos, 2018.- 14 c.

3. TOCT 25794.1-83. PeakTtuBbpl. MeToabl NPUTOTOBIEHUS TUTPOBAHHBIX PACTBOPOB JUIA
KHCJIOTHOOCHOBHOTO THUTpoBaHus. - Bex. 1985-06-30. - Mocksa : M3a-Bo cranmaptos, 2020-
40c.

4. TOCT P 51000.4-2011. OOmue TpeOOBaHMS K aKKPEAUTAIIMHA HCIBITATEIBHBIX JTAOOPATOPHIA. -
Been. 2013-01-01. - Mocksa : U3a-Bo cranaapros, 2021.- 15 c.

5. AnekcanapoBa, D. A. AHaniuTrueckas XumusB : B 2 kH. Ka. 1. Xumuyeckue MeTopl aHaIu3a :
yueOHuk u npaktukym s CI1O / D. A. Anekcannposa, H. I'. laiimykoBa. — 2-e u3z., ucmp. u
norr. — Mocksa : FOpaiir, 2022. — 551 ¢. — ISBN 978-5-9916-4665-9

6. AumekcanmgpoBa, D. A. AHayuTnyeckas xumus : B 2 kKH. KH. 2. OU3UKO-XUMHUYECKHUE METOJIbI
aHanmm3a : yueOHuk u npaktukyMm st CITO / 3. A. Anekcannposa, H. I'. IaiinykoBa. — 2-e u3f.,
ucnp. u gom. — Mocksa : FOpaiit, 2017. — 359 c. — ISBN 978-5-534-04223-8

7. Amnanums 3arps3HeHHOU Boabl. [IpakTrueckoe pykoBoscTso / FO.C. Ipyros, A.A. PonuH. - 2-e uzn.
— Mockga : BUHOM. JI3, 2017. - 678 c.

8. AHanuTHYecKas XUMHSA U U3UKO-XUMUYecKre MeToasl aHanm3a. B 2 1. T. 1. : yueOnuk / 0. M.
I'myGokoB u nip. ; mox pen. A. A. Umenko. — M. : Akanemus, 2019. - 352 c.

9. AmnanuTtudeckas XuMus U QU3NKO-XUMHUUYECKUE METOIbI aHanmu3a. B 2 1. T. 2 : yueOHuUK / mox pex.
A. A. Umenko. — 2-e u3a., ucnp. — Mocksa : M3garensckuii ieHTp «Akagemus», 2022. - 351 c.

10. Ananmutrueckas xumus. llpaktukym : yuebnoe mocodme / A.U. XKebenrsieB, A.K. XKepHocek,
N.E. Tanyts. — Mocksa : HUL] UH®PA-M; Mn.: Hos. 3nanue. 2013. - 429 c.

11. AnanuTtrdeckass XuMus. XUMHUYECKHEe METOAbl aHanuza: yde6. moc. / A.M. XKeGentses, A.K.

XKepnocek u ap. - 2-e uzn., crep. — Mocksa : HUI] MUH®PA-M; Munck : HoBoe 3nanue, 2014. -
542 c.
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12.

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

24,

AHanmuTHyeckas XuMHusA. Xpomarorpaduueckue MeETOIbl aHaiau3a : ydeOHoe mocobue / A.U.
Kebentsaes. — Mocksa : HUL] Madpa-M; Munck : HoBoe 3nanme, 2020. — 206 c.

bopucoB, A. H. Anamutnyeckas xumus. PacdeTsl B KOJIMYECTBEHHOM aHAIM3€ . YYCOHHK W
npaktukym st CIIO /A. H. bopucos, U. 0. Tuxomuposa. — 2-e uza., uctp. u gomn. — Mocksa :
HOpaiit, 2017. — 118 c. — ISBN 978-5-534-00807-4

Banosa (KombimoBa B. [1.). ®usnko-xuMuueckre MeToAbl aHainu3a : npaktukym / B. JI. Banosa
(Komeuosa), JI. T. AGecanse. - MockBa : M3natenbcko-Toproasi kopnopanus «/lamkos u Ko,
2012. - 224 c.

Kapmos, FO. A. Meroasl npo6oot6opa u npodonoarorosku / FO. A. Kapnos, A. Il. CaBoctuH. -
2e u3a. — Mocksa : BUHOM. JlabopaTtopus 3Hanui, 2012. — 243 c.

Kpuctnan, I'. Anamutnyeckas xumusa. B 2 1. T. 1/ I'. Kpucrtuan; nep. ¢ anria. — Mocksa :
BUHOM. JIa6oparopus 3nanwmii, 2013. — 623 c.

Jlecc, B. P. Ilpaktueckoe pykoBoAcTBO uig TabopaTopuu. Crienmanbueie Metozsl / B. P. Jlece. -
Cankr-IlerepOypr : LHOII "[Ipodeccus”, 2019. - 472 c.

OcHoBbl Oe3onacHocTH Tpyda B TexHochepe : yueOnuk / B.JI. Pomeiiko, O.I1. Jlsmuna, B.H.
Tarapenko; nox pexn. B.JI. Pomeliko. - Mocksa: HULl MTH®PA-M, 2013. - 351 c.

[MogkopsiToB, A. JI. Ananutndeckass xumus. OKUCIUTEIbHO-BOCCTAHOBUTEILHOE THUTPOBAHUE :
yueoHoe nocodbue mist CITIO / A. JI. Iloxkopseitos, JI. K. Heynaunna, C. A. Illtun. — Mocksa :
HOpaiit, 2017. — 60 c. — ISBN 978-5-534-00111-2 20. [IpousBocTBEHHAs] CAaHUTApUsI U TUTHEHA
Tpyaa: yuebnoe nocodue / T.I'. ®@eokrucroa, O.I'. deokrucrosa, T.B. HaymoBa. — Mocksa :
HULl Undpa-M, 2013. - 382 c.

[TycroBanosa, JI. M. ®uU3UKO-XUMUYECKHE METOJAbI HCCIEAOBAHUS U TEXHHUKA J1TaOOPATOPHBIX
pa6ot / JI. M. IlycroBanosa. — PoctoB /] : ®enukc, 2014. — 316 c.

Tepemenko, A. I'. BHyTpuinaOopaTopHbIi KOHTpPOJb KadecTBa pe3yJbTaTOB aHalu3a C
UCIOJIb30BaHNEM JlabopaTtopHoit mHpopmannoHHoi cucteMmsl / A. I'. Tepemenko. - Mocksa :
BMHOM. Jla6opatopus 3Hanui, 2012. - 312 c. : ui.

Tpudonosa, A.H. Ananutuueckas xumus. JlabopatopHblil npakTukyMm : y4eO. mocobue / A.H.
Tpudonosa, 1.B. MenbcutoBa. — Munck : Beicm. mik., 2013. — 160 c.

XaxanuHa, T. . Ananutudeckas xumus : yueOHuk u npaktukym ais CIIO / T. W. Xaxanuna, H.
I'. Huxutuna. — 3-e u3a., ucnp. u aon. — Mocksa : FOpaiit, 2016. — 278 ¢. — ISBN 978-5-9916-
7653-3

IlOHOJIHI/ITeJIBHLIe HCTOYHUKHU:

1. bynaros, M. U. [IpakTruyeckoe pyKOBOACTBO MO (POTOKOIOPUMETPUUECKUM U
cnekTpodoToMeTprueckum MetonaM aHanusa / M. U. bynaros, WU.I1. Kanunkun. — JI. : Xumus, 2020.
— 376 c. 2. Bacunwes, B. I1. Ananmutndeckas xumud. B 2 k1. K. 2. ®u3nko-XxuUMHYECKHE METO B
aHam3a :

3.

yuebnuk / B. I1. Bacunses. - 3-e uzn., crep. — Mocksa : [Ipoda, 2017. — 384 c.

Bacunbe, B.Il. Anamutuueckass xumus: nadoparopHblii mpaktukym / B.II. Bacumbes, P.IL
Mopo3oga, JI.A. Kouepruna. — 3-e u3za., crep. — Mocksa : Jlpoda, 2016. —414 c.
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10.

11.

12.

13.

INons6ept, K.A. BBenenne B razoByto xpomartorpaduro / K.A T'omsbept, M.C. Burneprays. —
Mocksa : Xumus, 2018. — 351 c.

3omoToB, 0. A. Uctopuss © METOOJIOTHS aHAIMTHYECKOM XUMHHM : y4deO. mocobue/ 0. A.
3onotoB, B. U. Bepmmnun. — Mocksa : Akagemusi, 2017. - 464 c.

OcHoBbl ananmutudeckor xumun. B 2 ku. Ku.1. O6muue Borpockl. MeToabl pasienenus / Mo pe.
IO.A. 3omoroBa. — Mocksa : Beicias mikona, 2017. — 359 c¢.; ku. 2. — 503 c.

OcHoBbl aHamuTHdeckol xumun. B 2 kH. KH.2. MeToasl xumudeckoro ananuza / mox pen. FO.A.
3osoroBa. — Mocksa : Briciias mikona, 2018. — 503 c.

OcHoBBI aHanmuTHUYecKOW XumuH. [IpakTmdeckoe pykoBoactBo / moxa pea. FO.A. 3onoroBa. —
Mocksa : Xumus, 2019. — 463 c.

OcHOBBI COBpeMEHHOT0 3JiekTpoxumuieckoro ananusa / [.K. byaaukos, B.H. Maiicrpenko, M.P.
Bsicene. — MockBa : Mup: bunowm: Jlabopatopus 3uanuii, 2019. — 592 c.

Ott0, M. CoBpeMeHHbIe MeTOABI aHAUTHYeCKOr XumMuu. B 2 1. T. 1 / M. OtTo0; ep. ¢ Hem / moj
pen. A. B. 'apmamia. - Mocksa : Texnocdepa, 2018. - 416 c.

Cretit, JI. I'. Anamu3 wedtu : CopaBounuk / J[. I'. Cmeiit. — Cankr - IlerepOypr : LIOII
ITpodeccus, 2020. - 480 c.

®enoposckuit, H. H. ®otomerpuueckue MeToapl aHaiuza [DIEKTPOHHBIA pecypc| : yueoO.
nocobue / H. H. ®enoposckmii, JI. M. SIkybosuu, A. . MapaxoBa. — Mocksa : ®JIMHTA :
Hayka, 2021. — 72 c.

OnmneiinukoBa, O.H. Pa3paboTka MOAYyIbHBIX MPOrpamMM, OCHOBAHHBIX HA KOMIIETEHIIUSIX : yueo.

nocobue / O.H. OneiinukoBa, A.A. Mypasbesa, FO.B. Konosanosa, E.B. CaprakoBa. — Mocksa.:
Anbsda —M, 2020. — 160 c.
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4 KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA TIPO®ECCUHOHAJIBHOT'O

MOJIY.JISA

Kon 1 HanMeHOBaHKE
npodecCHOHABHBIX U O0IIHNX
KOMITETEHIIHH, JOPMUPYEMBIX B

paMKax MOAyJIs

Kpurepuu onenku

Mertonrnl olieHKHN

IIK 1.1 OuenuBaTbh COOTBETCTBUE
METOOUKH 3a7ayaM aHaan3a Io
JIMAIa30Hy U3MEPSIEMbIX
3HAYEHHUH 1 TOYHOCTH.

OLIeHI/IBaHI/IC COOTBETCTBHA
METOJHMKHU 3aga4aM aHaJik3a I10
AUara3ony U3MEpPACMbIX

3HAQYEHUI 1 TOYHOCTU

CobecenoBanue
DKCrepTHOE HaOII0/IeHNE
BBITIOJTHEHUST TPAKTUYECKUX
paboT Ha MPAKTHYECKUX U
1a00paTOPHBIX

3aHATHUAX, YICOHOU
MPOU3BOACTBEHHOMN
NPaKTUKaX:
OLICHKa TpoIiecca OICHKA
pe3yJIbTaToB

[1K 1.2 BpiOupars onTUMaIbHbIE
METO/IbI AHAJIN3A.

OneHnuBaHue mpolecca BeIOOpa
OIITUMAJILHBIX METOIOB

HUCCICI0OBaHUA

TectupoBanue
OkcrnepTHOe  HaOIIOACHUE
BBIMIOJHEHUS] TPAKTUYECKUX
paboT Ha MPaKTHYECKUX U
1a00paTOPHBIX

3aHATUAX, yueOHOH
IIPOM3BOJCTBEHHON
IPAKTHKaX:
OLICHKa IIPOLIECcCa OLEHKA
pe3yIbTaToOB

IIK 1.3 IloaroraBiauBare
peareHTbl, MaTepHalIbl U
pacTBOPBI, HEOOXOANMBIE /IS
a”ajan3a

OuenuBanue npouecca
BBITIOJTHEHUS] XUMUYECKUX U
(hU3UKO-XUMUYECKUX
aHAJIN30B; IPUTOTOBJICHUE
peareHToB, MaTepHaioB U
pacTBOpOB, HEOOXOAUMBIX JJIS
IIPOBEJICHUS aHAIIN3a

DKcrepTHOE HAOMIOCHHE
BBITIOJTHEHUS TPAKTUYCCKUX
paboT HA MPAKTUYECKUX U
1a00paTOPHBIX

3aHATUSX, YIEOHOI
MPOU3BOACTBEHHOMN
MPaKTHKaX:
OLIEHKa Ipoliecca OLeHKa
pe3yNbTaToB




[1K 1.4 PaGoraTs c
XUMHUYECKHMH BEIIECTBAMH H
000pyI0BaHUEM C COOJIIOICHHEM
OTPaCJIEBBIX HOPM

OnenuBanue npouecca
BBITIOJIHEHUS palOT C
XMMHUYECKMMU BELICCTBAMHU U
000pyI0BaHUEM C
COOJIIOJICHHEM OTPACIIEBBIX
HOPM U 2KOJIOTHYECKOU
0€30MaCHOCTH.

DKcrepTHOE HaOIIo/IeHNe
BBITTOJIHEHHSI TTPAKTUYCCKUX
paboT Ha MPaKTHYECKUX U
1a00paTOPHBIX

3aHATUAX, YYeOHOU W
IPOM3BOJICTBEHHOM
MPAKTUKAX:
OLIEHKa Tpoliecca
OLIEHKA Pe3yJIbTaTOB




