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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
IMPO®ECCHUOHAJIBHOI'O MOAYJIA
IIM 01. ONPEJAEJIEHUE OIITUMAJIBHBIX CPEACTB U METOOB AHAJIN3A
MNPUPOJHBIX U TPOMBIIIJVIEHHBIX MATEPHAJIOB

1.1. Heab ¥ muianupyembie pe3yJbTaThl 0CBOeHHSI NP0 ecCHOHAIBHOT0 MOXYJIS

B pesynbrate wu3ydeHuss mNpoPECCHOHATBHOTO MOIYJS CTYACHT JOJDKEH OCBOUTH BUJ
npodecCHOHATBHON JesTenbHocTH “OmpeesieHue ONTUMAIbHBIX CPEACTB M METOJOB aHau3a
OPUPOJHBIX M IMPOMBIIUIEHHBIX MaTepuagoB” M  COOTBETCTBYIOLIME €My of0mue u
npodecCHOHATIbHbIE KOMIIETEHLINH.

1.1.1. [TepeyeHn 0OMIUX KOMIIETEHITUN

Koo Obuwue Komnemenyuu

OK 01 Bri6upath ciocoObl perienus 3a1a4 npoeccuoHaIbHON 1eATeIbHOCTH,
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

0K 02 Ocy1ecTBIATh MOUCK, aHATIU3 U UHTEPIIPETalni0 HH(OpMALIUY, HEOOXOAUMOMN
JUIsI BBIIOJIHEHUSL 33124 Npo(eCCUOHATIbHON JAESITEIbHOCTU

OK 03 [TnanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U JINYHOCTHOE
pa3BuUTHE

OK 04 PaboTaTp B KOJIEKTHBE U KOMaHE, YPPEKTHBHO B3aUMOJICHCTBOBATD C
KOJUJIETaMH, PYKOBOJCTBOM, KJIHEHTAMHU.

OK 05 OcCy1ecTBISTh YCTHYIO U TUCbMEHHYI0O KOMMYHHUKAIMIO HA TOCYJapCTBEHHOM
A3bIKE C YUETOM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOIO KOHTEKCTA.

OK 06 IIpostBAATE TpaXkJaHCKO-IATPUOTUYECKYIO MO3ULHUIO, JEMOHCTPUPOBATH

OCO3HAaHHOC IMMOBCJICHUC Ha OCHOBC TPAJUITHOHHBIX O6H.IC‘I€HOBC‘I€CKI/IX
HGHHOCTefI, MPUMCHATH CTAHAAPTHI AHTUKOPPYHIIMOHHOI'O MOBCACHUS .

OK 07 CopnelicTBOBaTh COXPaHEHUIO OKPYIKaIOIIEeH Cpesibl, pecypcocOepexeHuIo,
3¢ (dEKTUBHO AEWCTBOBATh B UYPE3BbIYANHBIX CUTYALIUSX.

OK 09 Hcnonb30BaTh MHPOPMAITMOHHBIE TEXHOJIOIMH B MPO(ECCHOHATBHOM
JIeSITEJIbHOCTH.

OK 10 [Tonp3oBaTbest MpodeccnoHaNbHOM TOKyMEHTalKell Ha ToCyJapCTBEHHOM U

HHOCTPAHHOM A3bIKax

1.1.2. Ilepeyenb npodeccuoOHATbHBIX KOMIETEHIHMHI

Koo Ilpogpeccuonanvnvie komnemenyuu

IIK 1.1 OneHuBaTh COOTBETCTBHE METOAMKH 3a/1a4aM aHAJIN3a [0 TUANa3oHy U3MEPSEMBIX
3HAYEHUN U TOYHOCTH.

IIK 1.2 Br16upath ontumanbHble METO/IbI aHAIIN3A.

IIK 1.3 [ToaroraBnuBaTh peareHThbl, MaTepHAIbl U PaCTBOPHI, HEOOXOAMMBIE Ul aHATTN3a

IIK 1.4 PaboTaTh ¢ XUMHYECKHMH BELIECTBAMU M 000PYI0OBaHUEM C COOIII0IEHUEM
OTpacJIeBbIX HOPM

B pe3ynbrare ocBoeHUs NPO(EeCcCHOHANTBHOTO MOYJISl CTYAEHT JIOJIKEH:

HNmets HpaKTI/I‘—IeCKI/Iﬁ OIIBIT | OOCHHMBAHHUEC COOTBCTCTBHA MCTOJHUKMU 3aJadyaM aHaJnu3a II0
Auana3ony U3MCepACMbIX 3HAYCHUN U TOYHOCTH,

BBI60pa OIITUMAJIBHBIX METOJ0B UCCICIOBAaHUSI,

BBINTOJTHCHUA XUMHNYCCKHUX U (I)I/I?:I/IKO-XI/IMI/I‘-IGCKI/IX AHAJIM30B,




MMPUTOTOBJICHUC pCarcHToOB, MaTcpHraioB u  pacTBOpPOB,
HCO6XOI[I/IMBIX IJId IIPOBEACHHU A aHAJIN3a,

BBITIOJIHCHUC pa60T C XHUMHUYCCKUMH BC€IICCTBaAMU )51
O60py,[[OBaHI/IeM C CO6J'IIO,I[CHI/ICM OTpacCJICBbIX HOPpM u
AKOJIOTHYECKOM 0€30IaCHOCTH.

YMETb

paboTaTh C HOPMATHBHOM JOKyMEHTAILEH Ha METOIUKY aHAJIN3a;
BBIOMPATh ONTHMAaJbHBIE TEXHUYECKHE CPEACTBA M METOMbI
HCCIICIOBAaHUI;

OLICHUBATh METPOJIOTUYECKUE XaPAKTEPUCTUKN METOIUKH;
OLICHMBATh METPOJIOTHYECKHE XapaKTEPUCTUKU J1abopaTopHOTro
000py10BaHMUS;

U3MEPATh AaHATUTHYCCKUH CUTHAJI M YCTaHABIMBATH 3aBUCHMOCTh
CHUTHAJIa OT KOHLIEHTPAIMH ONPEICIIEMOT0 BELIECTBA;
HOATOTaBINBATh OOBEKTHI HCCIICIOBAHUM;

BBINOJIHATH XUMHUECKUE U (PU3UKO-XUMHUECKUE METO/IbI aHATTN3A;
OCYIIECTBIISATH MTOJITOTOBKY J1a00OPaTOPHOTO 00OPYI0BAHUS;
BBIIIOJIHATh ~ HEOOXOAWMBIE  pacyeTbl Il NPUTOTOBJICHUS
peareHTOB, MaTEPHAJIOB M PACTBOPOB;

IPOBOJIUTH MPUTOTOBJICHUE PACTBOPOB, aTTECTOBAHHBIX CMECEU U
pEeareHTOB C COOJIOJGHHEM TEXHHKH JIabOpaToOpHBIX paboT;
BBINOJIHATH CTAaHAAPTH3ALUIO PACTBOPOB;

BBIOMpATh OCHOBHOE M BCIIOMOTATeIbHBIE 000pYI0BaHKE, TIOCYAY,
PEaKTHBEI;

OpraHU30BBIBaTh pabouee MECTO B COOTBETCTBUH C TPEOOBAHHSIMU
HOPMATHBHBIX JIOKYMEHTOB U MIPAaBUJIAMHU OXpaHbI TPY/Ia;
UCIOJIb30BaTh OOOPYJOBAaHUE M CPEJCTBA M3MEpPEHHs] CTPOro B
COOTBETCTBUH C MHCTPYKIMSIMH 3aBOJIOB-U3TOTOBHUTEIICH;
cobuo1aTh 0€30MacHOCTh pU paboTe ¢ 1abopaTOPHOH MOCY0H U
npubopamu;

COOIOaTh TpaBWJIa XPAHEHHS, WCIIOIB30BaHUS M YTHIU3AIUU
XHUMHYECKUX PEaKTHBOB,

UCIIONIB30BATh CPEACTBA WHAMBUAYATBHOH W  KOJJICKTUBHOMN
3alIHTHI,

co0JII01aTh MpaBHJIa MOXKAPHOM U AJIEKTPOOE30MaCHOCTH.

3HaTh

HOPMAaTUBHYIO  JIOKYMEHTAllUs HAa METOAWKY  BBITIOJTHCHHS
U3MEPEHHUI;

OCHOBHBIC ~HOPMATHBHBIC JIOKYMEHTBHI, pErJIaMECHTHPYIOIIHE
MOTPEIIHOCTH PE3YJIHTATOB U3MEPEHUI;

COBPEMECHHEIC ABTOMATH3UPOBAHHBIC METOIBI aHagn3a
MPOMBINIICHHBIX U TPUPOTHBIX 00Pa3IIOB;

OCHOBHBIE METO/IBI aHAJIN3a XUMUYECKHUX OOBEKTOB;
METPOJIOTHUECKHE  XapaKTEPUCTUKH  XUMHUYECKHX  METO/OB
aHaJn3a;

METPOJIOTHUECKHE XapPaKTePUCTUKH OCHOBHBIX BHIOB (PH3UKO-
XUMHYECKHX METOJIOB aHAJIN3a;

METPOJIOTHUECKUE XapaKTEPUCTUKH JTaO0OPaTOPHOTO
000py10BaHMUS;

KIIACCU(UKALINI0 XUMUYECKUX METOJIOB aHAIH3a;

Kiaccuukanuio GU3NKO-XUMHUECKHUX METOJIOB aHAIIH3a;
TEOPETUYECKMX OCHOB XHUMHUYECKUX ¢ (UBUKO-XUMHUECKHUX
METOOB aHAJIN3A;




MCTOJbI pacdCTa KOHUCHTpPAIIUH BCUICCTBA 110 JAHHBIM aHaJIn3a,
nabopaTopHoe  00OpyIOBaHME  XHMHUYECKOH  JjabopaTopuu;
KHaCCI/I(bI/IKaI_[I/HI XUMHNYCCKHUX BCIICCTB,

OCHOBHBIC TPEOOBaHMS K METOAAM M CPEICTBAM aHATHTUYCCKOTO
KOHTPOJIS: TpeOOBaHUS K MPEAOCTABICHHUIO PE3yJIbTATOB aHAIIN3A,
CpelCTBaM H3MEpEHHd, K BCIIOMOTaTEIbHOMY OOOPYIOBaHUIO;
HOPMAaTUBHYIO JOKYMCHTALIMIO I10 IIPUIOTOBJICHHUIO PCArCHTOB,
MaTepHalioB, PacTBOPOB, 00OPYIOBaHUS H MOCYIbI;

CIOCcOOBl  BBIPQKEHHUS KOHIICHTPAIMU PACTBOPOB;  CIOCOOBI
CTaHJAPTU3AIH PACTBOPOB;

TEXHUKY BBIIIOJHEHUS JIAOOPATOPHBIX padoT;

MpaBUJIa OXPaHbI TPyAa MPHU PadOTE B XUMHUECKOW JTa00paToOpuu;
IpaBujia HUCIIOJIB30BaHUA CpCACTB I/IHI[I/IBI/I[[yaJ'IbHOf/'I u
KOJUICKTUBHOM 3aIlUTHI;

InpaBuJjia XpaHCHHA, HMCHOJBb30BAHUA, YTUIHU3ALUUHU XUMHUYCCKUX
PCaKTHBOB;

MpaBujia OXpaHbl Tpyaa mpu padboTe ¢ 1adbopaTOpHOM MOCYI0N U
00opyI0BaHUEM;

MpaBUJIa OXPaHbl TpyJa MpH paboTe ¢ arpecCUBHBIMU CpEaMu H
JICTKOBOCIINIAMECHSAKOIITUMUCA KUAKOCTAMM.

1.2. Kosin4ecTBO 4aCOB, 0TBOAUMOE HA OCBOCHHE NMPO(eCCHOHATBLHOI0 MOAYJIsI
Bcero gacoB 664 u3 HUX:

Ha ocBoenne MJIK 354 uacos

Ha TPAKTUKH:

yuebnyto 108 yacoB

pou3BoJIcTBEHHYI0 180 yacoB

9K3aMCHBI U KOHCYJIbTAllUN 22 gaca




2. CTPYKTYPA U COAEP KAHUE ITPO®ECCUOHAJIBHOI'O MOAYJIsL

2.1. CTpykTypa nnpo¢ecCHOHAIBLHOT0 MOMYJIs

3aHATHUS BO B3aMMOJICUCTBHUHM C MperoaBaTesieM, yac.

O6yuenue no MJIK IIpakTuKy
Kongr Haumenosanus C . . CanMoctos
MMAapHBIiH
npodecCHOHATIBH | pa3/elioB O6y'beM P J1aGopaTopHBIX 1 IIponsBoscTBEHHAS TeTLHAS
BIX, OOIIIUX IpoQecCHOHAIBLHOTO IPAKTHYECKHX (ecrm
. §)
KOMITeTeHIHii Moy HarpyskHu, 4yac Bcero S Vaeias [pe/TycMOTpeHa pabora
paccpeioToYeHHas
MPaKTHUKA)
1 2 3 4 5 6 7 8
M/K.01.01 OcHOBBI aHAJIUTHYECKOH XUMHHU U (PU3MKO-XMMHUYECKOI0 AaHAJIU3A
[IK 1.1 Pazgen 1.
[IK 1.2 XUMHUYECKHE
[IK 1.3 METOJIbI aHaJIN3a
MK 1.4 74 70 10 4
OK 07,09,10
TIK 1.1 Pasznen 2. ®dusuko- 280 264 100 16
11K 1.2 XUMHUYECKUE METOBI
IIK 1.3 a”ajns3a
11K 1.4
OK 07,09,10
MK 1.1 VY4eOHast mpaKTHKa 108 108
[IK 1.2
[IK 1.3
[IK1.4




OK 07,09,10

K 1.1 [IpousBoacreennas | 180 180
K 1.2 IIPAaKTHKA (110
11K 1.3 HpO(bI/IJ]IO
IIK 1.4 CHEIUATBLHOCTH),
OK 07,09,10 4ACOB
Bcero 642 334 110 108 180 20




2.2. Temamuueckuii nian u cooeprcanue npogeccuonanvrnozo mooyna (IM)

Haumenoeanue pazoenos
u mem
npogeccuonanvnozo
mooyna (IIM),
MENHCOUCUUNTIUHAPHBIX
Kypcos (M/IK)

Cooeprrcanue yueonozo mamepuana, 1ab6opamopHsie padomsl U NPpaKmuuecKue 3aHAmusl,
camocmoamenvHan yueonas paboma odyvaouwuxcs, Kypcoeas paboma (npoekm) (eciu
npedycmompeHui)

Oobvem uacos

ounasa gpopma

M/IK.01.01. OcHOBBI AHAJIUTHYECKONH XUMHHU U (PU3MKO-XUMHUYECKOr0 AHAJIN3A 354
Pa3zoen 1. Xumuueckue memoowl ananuza 74
Tema 1.1 Cooepicanue 16
1. Cratuctudeckas o0paboTKa pe3ylbTaTOB KOJWYECTBEHHBIX ompeneneHuil. [IpaBuia oxpyriieHus. 5
3navammue nudpsl. 3aKOH pacrpeaeneHus ciydyaiiHbix BennunH ['aycca. [Ipenn3snoHHOCTh aHaIn3a.
2. @opmynbl MareMaTH4ecKoW 00pabOTKM pe3ylnbTaToB aHanu3a. [lorpemHocTd u  OWUOKU B
KoJIMYecTBeHHOM aHanuze. Cucremarnyeckue omnOku. I'pyObie ommOku, Cioyyaiinble ommoOku. Omuoku 2
n3MepeHuil. Xumudeckue omuoOku. CucteMaTuyeckas U ciaydaiHasi OrpeIHOCTb.
3. CymrHocTh METOJIa PErpecCHOHHOTO aHanu3a (METoj pacyera Mo CpeaHuM 3HadeHusM). [loHsaThe o 2
METO/Ie HANMEHBIINX KBA/IPaTOB.
4. MeTpojoruyeckue XapakTepUCTHUKH METOJIOB aHaiu3a. YyBCTBUTENBHOCTh MeTona. JlnamazoH 2
u3Mepenus. [Ipenen oOHapyxeHus.
5. IlpaBuibHOCTb, BOCHPOM3BOJMMOCT M TOYHOCTh aHalM3a, CpeJHee 3HAYeHHEe M CTaHJIapTHOE 2
OTKJIOHEHHE. AOCOIIIOTHAS U OTHOCHUTENBbHAS TIOTPEITHOCTh METO/1a aHAJIH3a.
6. CranmaptHbIe 00pa3nbl. O0paser] cpaBHEeHUs (TPayupPOBOYHBIN 00paselr), mapaieIbHbIe OMPeIeICHHS, 2
pe3ynbTar aHanmm3a. MeTos 1 MeToinKa aHam3a. TpeOoBaHUS K METOAHKAM.
Temamuka npakmuueckux 3auamuil 4
1. Ilpaktuueckas pabora « MaremaTHueckas 0OpaboOTKa pe3ysIbTaTOB aHATU3a» 4
Tema 1.2 Cooeporcanue 16
1. Cragum xumuueckoro aHamm3a. [locTaHOBKa aHaMMTHYECKOW 3amaud. BeIOOp MeToza aHamm3a. 5

Brinmonaenue ananusa.




2. Onenka kayecTtBa aHanu3a. [IpuHATHE pelieHus MO pe3ynbraTaMm aHanuza. Kimaccudukanus MeTonoB

2
aHaJu3a.
3. ®usnyeckue BEIMYMHBI JUIS BBIPAKEHHS COCTaBa BEIECTBA. MeXIyHapogHas CHCTEMa EIHHHILI. 2
Benuuunbl, 3aBHcAlIMEe OT BHMJA XMUMHMYECKMX YacTHUIl OIPEIENsseMOro KOMIIOHEHTa. Beanuussl,
HE3aBUCSILUE OT BUJIa XUMHUECKUX YACTHUIL] OIPEAEIIEMOr0 KOMIIOHEHTA.
4. 3aKOH XMMHMUYECKUX SKBHUBaJIeHTOB. HanmeHoBaHMe M 00O3HaUYeHUE BEIWYMH MPU MPUMEHEHUU 3aKOHA 2
XUMHAYECKHX KBUBAJICHTOB.
5. O1ieHOYHBIE U TOYHBIE PACYETHI 2
Temamuka npakmu4eckux 3aHAMuUu 6
1. Pemienue pacyeTHbIX 3a/1a4 110 TeMe «3aKOH XUMHUECKUX YKBUBAIEHTOB)» 6
Tema 1.3 Cooepotcanue 16
1. CymHoCTh TPaBUMETPUYECKOTO aHAIH3a. THITBI TPABUMETPUYECKHUX onpeeneHuid. Teopus ocaxIeHHs. 2
[Tpou3sBeaeHne pacTBOPUMOCTHU. Y cJI0BUsI 00pa30BaHMsl Ocaika. Y CIOBUSL paCTBOPEHHUS OCAIKa.
2. Ocaxnenue. [TomHoTta ocaxxaenus. TpeboBanus k ocaxxaaemoii popme. TpeGoBanus K 2
rpaBuMeTprueckoi popme. Boi6op ocauTess B 3aBUCUMOCTH OT MPOU3BEICHHsI pACTBOPUMOCTH OCAJIKA.
3. TexHuka BBITIOTHEHUS TPABUMETPUIECKOTO aHamn3a. PacueTsl B rpaBuMeTpruecKoM aHanuse. Pacuer 2
HaBeckH. Pacuer konmmuecTBa pacTBopuTelis. PacueT KoiaMyecTBa 0cax/1aeMOro peakTHBa.
4. Pacuer pe3ynbTaTa aHaJM3a B 3aBUCUMOCTH OT THIIa TPABUMETPUUYECKOTO OINPEIeICHUS. AHATNTHYECKUI 2
MHOXUTEIb. OmMOKU MeTo1a.
5. Onepanuu rpaBuMeTpudeckoro ananusa. Otoéop cpenneii npoosl. B3situe HaBecku. PactBopenue 2
HaBeckH. OcaxkJeHue orpeessieMoi cocTaBHON yacTH. PUIBTPOBAaHKUE U POMBIBAHUE OCAIKA.
BricymmBanue u mpoKalMBaHue oca/ika. B3BenmBanne 0caIKoB.
6. Ilpumenenue merona. XKypHas rpaBUMeTpruecKux onpenaenenunil. OdopmieHue pe3yabTaToB 2
TPaBUMETPHUECKOTO UCCIICTOBAHMSL.
Temamuxa npakmuueckux 3aHAMUIL U 1a060pPamopHbIX padom 4
1. JTabopaTopHas pabota «OnpeaeneHne KpucTallin3allMOHHONW BOABI B KPUCTAJUIOTHIpaTe XJIOpUIa 4
Oapus»
Tema 1.4. Cooeporcanue 22
Tumpumempuueckuii 1. Obmas xapakrepuctuka Merona. [lpumenenue meroga. Tounocts Merosa. KoHeuHas Touka TUTPOBaHUSI. 2
ananus Touka SKBMBaJICHTHOCTHU. 3aKOH YKBUBAJIECHTOB.
2. TpeboBaHMs K peakMsIM B TUTpUMETpUUecKoM aHanu3e. CTanaapTHbIe pacTBOpbl. MHANKATOPHI. 2

[IpaBuia TUTPOBAHMSL.




3. Kimaccudukanus THTpUMETPUUECKAX METOIOB aHAJIM3a TI0 THITY pEakIiH, JIexallei B ocHoBe. MeToa
HenTpanu3auuu. OKUCIUTEIbHO-BOCCTAHOBUTENBHOE TUTPOBaHKUE. OCaUTEIbHOE TUTPOBAHUE.
KoMIuiekCOHOMETpHu4eCKOE TUTPOBAHHUE.

4. CriocoObI TUTPOBAHUS: MPSIMOE, 00paTHOE, KOCBEHHOE. MeTo 1 muneTupoBanusi. MeTo]1 OTIeIbHbIX
HaBECOK.

5. Pacuer MaccoBoro comepxaHus BEIeCTBa B TUTPYeMOM pacTtBope. OpopMiieHHe pe3ynbTaToB
TUTPUMETPHUYECCKOTO aHAIN3a.

6. [IpuroroBieHue U cTaHAapTU3ALUSA PACTBOPOB TUTPAHTOB. [lepBUUHBIN 1 BTOPUUHBIN cTaHAAPT.
CriocoObl BbIpaXKeHUsI KOHIIEHTPALUU B THTPUMETPUUECKOM aHaIn3e. MossspHasi KOHIEHTpaLus
sKBUBaeHTa. Tutp pactBopa. Turp pabouero pacTBopa o OnpeAeIsieMOMY BEILECTBY.

7. KoadunmeHt nomnpaBku K KOHIEHTpaLMK pacTBopa. PacueTs! pu NpUroToBiIeHUN pacTBOPOB.
CriocoObl MPUTOTOBJIEHUS] CTAHJAPTHBIX PACTBOPOB.

8. Mcnonp3oBaHue q)HKcaHaJ'IOB. H(ypHaJ'I yueTa [IPUroToOBJICHUS TUTPOBAHHBIX PACTBOPOB

Temamuxa npakmuueckux 3aHAMUIL U 1a60PamopHvIX padom

1. JTabopaTopHas pabora «OmnpeaeneHue coaep aHus MEI0YH | COIBI IIPU COBMECTHOM IPUCYTCTBHI

2. JlabopatopHas padora «Onpezenenue XJI0pua-uOHOB METO10M Mopay

3. JJaboparopHas padota «Ornpe/ienieHue Kaablis 1 MarHus Py UX COBMECTHOM IMPUCYTCTBUN

Camocmoamenvnan yuedonan paboma

1. AropuT™M COCTaBIIEHUS OKUCIUTEEHO — BOCCTAHOBUTEIIBHBIX PEAKIINH.

2. O0mue mpaBuia paboThl U ITpaBUiIa TEXHUKU 0€30MaCHOCTH B JJA0OPATOPUH AHAIUTUUYECKOW XUMUHU.
3. AHaJIMTHYECKHE BECHI, YCTPOWCTBO, TPABHJIA B3BEIINBAHMSL.

4. KpuBbIe 0CaIUTEIILHOTO TUTPOBAHUSI.

5. Crioco0sl nepecueTa KOHIIEHTPAIH.

6. KocBeHHBII aHATTN3 B TPAaBUMETPUH.

7. Knaccudukanusi peakTUBOB 10 YUCTOTE.

BAINININOIDN

Paszoen 2. @uzuko-xumuueckue memoovl ananiusza

280

Tema 2.1 Ocnosnuie Cooeporcanue
npuemul onpedenenus u

10

1. OcobenHocTH 1 007acTh MPUMEHEHUSI (PU3NKO-XUMUYECKUX METO/I0B aHanu3a. [Ipenen obHapyxeHus

pacuema KORuenmpauuu o
q)HSI/IKO-XI/IMI/ILICCKI/IX MCTOAOB aHaJIM3a. AHaTUTUYCCKUN CUTHAIL. I[OCTOI/IHCTBa HUCIIOJIB30BaHUA (I)I/IBI/IKO-

10




XUMHUYCCKHUX METOA0B aHaJInu3a.

2. luctanumonHbIi ananu3. HenectpykTuBHBIN aHanu3. JlokanpHbIN aHamu3. [lorpenrHocTs METOIOB. 2

Knaccudukanus Gu3nko-xuMU4eCKHX METO0B aHanu3a. ONTHYeCKre METOIbl. DIEKTPOXUMHUYECKHE

MeTOJIbl. XpoMaTorpapuyeckiue MeTOJIbI.

3. OCHOBHBIE TIPUEMBI, UCIIOJIb3YEeMbIC B (PHU3UKO-XUMUYECKUX METOIaX aHaan3a. MeTo MpsiMbIX 2

n3MepeHuil. IHTeHCUBHOCTh aHAJIMTUYECKOTO CUTHAJIA.

4. I'pagyupoBoyHas xapakTepucTuka. Metos rpayupoBOYHOro rpaduka. Meroa MOJIIpHOTO CBOMCTBA. 2

5. Meron 106aBok. MeTo1 KOCBEHHBIX H3MepeHHnid. KpuBbie THTPOBaHUSI. 2
Tema 2.2 Memoowt Cooepotcanue 16
pazoeneHus u

1. OcHOBHBIE IOHATHS: NIPOLIECC Pa3/ICIEHMUSI, IPOLIECC KOHIIECHTPUPOBAHNUS, KOMIIOHEHThI CUCTEMBI, 2
KOHUeHmpupoeanus

XUMHUYECKOE pa3/ielIeHle, MaCKUPOBAHUE, IIPOLIECCHI PACTIPEAEIECHUS U MIEPEMEILIEHUS.

2. OTHOCHUTENBFHOE KOHIIEHTpUpOoBaHue. MHauBHIyallbHOE KOHIIEHTpUpoBaHue. [ pynmnoBoe 2

KOHIIEHTPHUPOBAHUE.

3. KonnuecTBeHHbIE XapaKTePUCTUKHU PA3ACIICHUS U KOHIICHTPUPOBAHUS: CTETICHb U3BJICUCHMUS, 2

K03 (HULMEHT KOHIIEHTPUpPOBaHus, Ko3puiuent pasaenenus. Knaccuduxanus meTonos

KOHIICHTPUPOBAHUS U Pa3CICHUS

4. MeTo/ibl pa3/iesieHrs, OCHOBaHHbIE HA 00pPa30BaHUM HOBOM (Da3bl: OCAKICHHE, METOIbI UCTIAPEHHUS. 2

MeTtos! pa3aenenus, OCHOBaHHBIC Ha Pa3NIUYMsIX B paclpeeNIeHUH BEIIEeCTB MeX1y (a3zamMu:

COOCaX/IeHUE, COPOLIMOHHBIE METO/IbI, SKCTPAKIIMOHHBIE METO/IBI.

5. BeiOop MeTo1a KOHIIEHTPUPOBAHUS U Pa3/ICTICHUSI. 2

Temamuka npakmuyeckux 3aHAMUL 6

1. Pemienue 3agau o reme «MeTobl pa3/ieIeHus] U KOHLEHTPUPOBAHUS» 6
Tema 2.3 Cooeporcanue 80
Cnexmpockonuueckue

1. CymHOCTb CIEKTPOCKONMMYECKUX METOAOB aHanu3a. CeKTphl UCIycKaHus, nornomenus. [Ipupona 2
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Memoobl anaiusda.

ceera. [Ipoucxoxnenne cnekrpos. [lepexoapl Mex a1y S3HEPTETUUECKUMU YPOBHSIMH YaCTHIbI U CIIEKTPBI €€
MPOITyCKaHUs U noriomeHus. O0IacTu 37IEKTPOHHBIX BOJTH. THITBI SHEPTETUYECKUX YPOBHEH U IEPEXOJIOB.
NutencuBHOCTh ciekTpasibHbIX JInHUMA. [llupuna cnektpanbHoit inaun. CTpyKTypa aTOMHBIX U
MOJICKYJISIPHBIX CIIEKTPOB. DJIEKTPOHHAs, BpalllaTelibHas1, KoyiebaTenbHas dHeprus. [ paduaeckoe
IIPEACTABICHUE CIIEKTPOB.

2. 3axkoH byrepa-JlamGepra-bepa. Ontruueckas miiotHoCTh. [Iponmyckanue. MonspHbiii KodhGuIreHT
MOTJIOLIEHUSI.

3. Atomuas cnektpockomnusi. Kiaccudukanus 0CHOBHBIX METO0B aTOMHOM CIIEKTPOCKOIHMU: aTOMHO-
YMUCCHOHHBIHN, AaTOMHO-(IyOPUCIIEHTHBIN, aTOMHO-a0COPOIIMOHHBIN, PEHTT€HOAMUCCHOHHHBIH,
PEHreHO(ITYyOPUCIICHTHBIN, PEHTT€HOa0COPOLIMOHHBIH, 0KE-3TIEKTPOHHBIA METO/IBI.

4, Hpoueccm, JIC)Kalue B OCHOBEC METOA 0B, Y3JIbl HpI/I60pOB. HpI/IMeHCHI/IC aTOMHOM CIICKTPOCKOIINH.

5. MonekynspHas criektpockonusi. Kiaccudukamnus MeTooB: BU3yalbHast KOJIOPUMETPHS, aCOPOIIMOHHAs
CIIEKTPOCKONHS, MHPPAKpacHasi CIIEKTPOCKOIHS, MOJICKYJISIPHAs JIIOMEHUCIICHITUS, He()eIOMETPHS,
TypOUIUMETPHS, CHEKTPOCKONHUS MU (HY3MOHHOTO OTPAKESHHS, ONITHKO-aKyCTHYECKast CIEKTPOCKOIINS,
TEPMOJIMH30Bas CIIEKTPOCKOIIHS.

6. AG6copbunonHas crniektpockonus B YD u BuanMoii oomnactsax. OCHOBHOM 3aKOH CBETOMOTIONICHUS U
YCIIOBHSI €70 IPUMEHEHUSI.

7. OnTuyeckast IIOTHOCTH U ee ¢puznyeckuit cmbici. KoadduurenT nornomenns. 3aKoH aaIUTUBHOCTH
CBETOIOTNOoNIEHUs. IHTEHCHBHOCTH MOTJIOIIEHUS.

8. ®oTtoxumuyeckue peakuuu. JuddepeHunanbHbli cnocod cneKTpopOTOMETPUIECKUX U3MEPEHUH.
AHanu3 MHOTOKOMITIOHEHTHBIX CUCTEM.

9. OcHOBHBIE Y3JIbI CTIEKTPOPOTOMETpUYECKUX MTPUOOPOB. McTouHMK cBeTa. MOHOXpOMAaTH3aTOPHI.
[Tpuemuuku cBeta. KauecTBeHHbIN (hOTOMETpUYECKUIN aHAIIN3.

10. KonnuectBennslit poromeTprudeckuit ananus. [IpaBuna pabotel Ha hoToMeTpe u criekTpodoTomMeTpe.
[Toctpoenue rpagyrnpoBoYHOro rpaduka.

11. OnTumanbHbIe yCIToBUS (POTOMETpUIECKOTO onpeneneHus. JmuHa Bomabl. OnTuyeckas mIoTHOCTD,
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TonmuHa CBETOMOTIOMAOIIETO ClIosl. MeTpoornveckue xapakrepucTuku metoaa. Odopmienue
Pe3yabTaToOB (POTOMETPUUECKUX ONPEICICHHI B JJA0OPaTOPHOM KypHAJIE.

12. UndpakpacHasi CIEKTPOCKOMUS U CIIEKTPOCKOIH KOMOMHAIIMOHHOTO paccesiHus. OCHOBBI METO/1a, 2
Ka4yeCTBCHHBIA U KoJIMYecTBEeHHBIN aHaim3. Konebanue monekysn. Cnexktpsl UK 1 koMOMHAITMOHHOTO

paccesiHus.

13. Hedenomerpus u typouaumetpusi. Paccestaue. MyTHOCTb. 2
Temamuxa npakmuueckux 3aHAMUIL U 1a60pamopHvIX padom 54
1. JTaboparopHas pabota «Omnpenenenue coaepkaHusi MEH B paCTBOPE BU3yaIbHO-KOJIOPUMETPHUECKUM 4
METOJIOM

2. JlaboparopHas pabota «VccrnenoBanue 31€KTPOHHOTO MOJIEKYJISIPHOTO CIIEKTPa MEN» 4
3. JlabopaTtopHas pabota «BpIOOp TOJIIMHEI MTOTJIOMIAOIIETO CIIOSH 4
4. JlaboparopHas padota «Onpenenenue meau (1) B pactBopax comneil ciekTpohoTOMETpUIECKUM 6
METOJIOM»

5. JlJabopaTtopHast pabota «Onpeznenenue xene3a (111) B pactBopax conei» 4
6. JJaboparopHas pabota «Onpenenenue xesesa (I11) B pactBopax MeTog0M 106aBOK» 4
7. JJabopaTtopHas pabota «OrnpeieieHne XpoMa B BUJIE OMXpomaTa METOJIOM CPaBHEHUS» 4
8. JlabopatopHas pabora «OnpeneneHrne KOHIIEHTPAIlMK 0011Iero Keje3a B BoJie (POTOMETPUUECKUM 4
METOJIOM C MIPUMEHEHHUEM CYb()OCATUIIUIOBON KUCTOTHDY

9. JJaboparopHas padota «OrmnpeeneHne KOHIEHTpalUU O0IIEro kenes3a B Bojie POTOMETPUYECKUM 4
METOJIOM C TPUMEHEHHEM O-()EHAHTPOIHMHA

10. Penrenue pacueTHBIX 3aj1a4 1Mo TeMe «Pacder KOHIIEHTpaIH B CIEKTPO(POTOMETPUIECKOM METO e 4
aHaJlM3a METOJIOM MOJISIPHOTO KO3 PUITSHTa»

11. Pemienue pacyeTHbBIX 3a/1a4 M0 TeMe «Pacder KOHIIEHTpalluy BellecTBa METOIOM T00aBOK» 4
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12. PemieHne pacyeTHbIX 3a/1a4 M0 TeMe «PacyeT KOHLIEHTpaluy BELIECTBA METOI0M CPAaBHEHHUS CO 4
CTaHJAPTOM)
13. Pemienre pacyeTHbIX 3a/1a4 M0 TeMe «Pacyer KOHIEHTpaluy BellecTBa METOI0M IpalyipOBOYHOTO 4
rpaduka»
Tema 2.4 Cooepicanue 30
Pecppaxkmomempus u
1. IokazaTenb mpenoMIICHHS U TIOJTHOE BHYTPEHHEE OTpakeHHEe. 3aKOH MPeoMIIeHUs. AJIIUTUBHOCTD 2
nonapumempus .
MOJISIPHBIX pedpaKiuii.
2. IlpuninmanbHast cxema pedpaxkromerpa. [IpruOops! 171 orpeaeneHus moxkas3aTessi IpeTOMIICHHUS. 2
3. [logroroska mpubopa k padore. [lpumenenne merona. [lpoBenenue n3mMepeHus mokazaTens MPeIOMICHHS. 2
Onpenenenue GpakTopa nokasarenis NpeoOMIICHUS.
4. Omnpenenenre MacCoBOM JIOJIM caxapo3bl B pacTBOpe. METpOoIOrHuecKue XapakTepUCTUKH METO/1A. 2
OdopmieHne pe3ynbTaToB pepakToOMeTpHIECKUX ONpeelicHni. PacueT TemriepaTypHOi ONpaBKy.
5. [lonepeunas BonHa, nonsipu3atopsl. [InockononspuzoBanHbiii tyd. [ToHsTHE 00 ONTHYECKHU AKTUBHBIX 2
BEIIECTBAX, BpallleHNe MIIOCKOCTH Mosisipu3annu. CyIIHOCTh NOJSPUMETPUUECKOT0 METO/Ia aHaANIN3a,
npuOOpHI M 00aCTh €ro MPUMEHEHHS
Temamuxa npakmuueckux 3aHAmMUIL U 1a60pamopHvIX padom 20
1. JJTabopaTtopHnast pabota «OrnpezesieHre pacCTBOPUMBIX CyXHUX BEIIECTB B COKE pehpakTOMETPUIECKUM 4
METOZIOM»
2. JTaboparopHas paboTa «Omnpenenenue GpakTopa moxasaress NpeoOMICHHs PacTBOpa XJIOpua HaTpus» 4
3. JIaGopartopHas padota «OnpeserneHne KOHIEHTPAIUH IIHIIEpUHA B pacTBOpax pedppakTOMETPHUECKUM 4
METOZIOM»
4. JTaboparopHas paboTa «Omnpenenenne KOHIEHTPAIUK caxapo3bl B IPO3PAYHbIX CHPOIIAX 4
peppakTOMETPUYECKIM METOIOM)
5. JlJabopaTtopHas pabota «OrmpeaeneHne KOHIICHTPAIIUN caxapa MPH MTOMOIIU caxapuMeTpa 4
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YHHUBEPCATBHOTO»

Tema 2.5
DnekmpoxumuuecKkue
Memoobl ananu3a

Cooepoicanue 68
1. IIpsiMble 1 KOCBEHHBIE JIEKTPOXUMHUUECKUE METO/Ibl. DIEKTPOXUMHUUECKAs AUCiKa U €€ dJIEKTPUUECKUN 2
9KBUBAJICHT. Slueiiku 6e3 KHUIKOCTHOTO COSIMHEHHUS U C KHUJIKOCTHBIM coequHeHneM. udQy3noHHbIi

MIOTEHLINA.

2. IHIuKaTOpHBIHN 3JEKTPOJ U 3NEKTPO]] CpaBHEHUS. XII0pCepeOPSIHHBIN U KallOMEIbHBIN 3JIEKTPO/IbI. 2
3. IloTeHIIMOMETpHUECKUE METOIbI aHaK3a. IoHOMeTpHsl. DIEKTPOIbl BTOPOTO POAa. DIEKTPOIBI IEPBOTO 2
pona. Meraminyeckue 1 MEMOPAaHHbBIE HOHOCEJIEKTUBHBIE 3JIEKTPO/IbL.

4. Dnexrponnas ¢pyukuus. Kpytuzna. Kosdduuuent cenekruBaoctu. Bpems oTkimka. 2
5. ITlpubopbpl u TexHuka wu3MepeHuid. IloaroroBka mnpuOOpoB H 3IEKTpoaoB K padore. Ilpsamas 2
IOTeHIHOMETpUs. M3MepeHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO NTOTeHIHana. Mismepenue pH.

6. CrexissHHbIM 3nekTpos. VOHOCENeKTUBHBIE 3JEKTPOJbl. TBepible HOHOCENEKTUBHBIE 3JIEKTPOMbI. 2
XKuakocTHbIE HOHOCENEKTUBHBIE 3JIEKTPOIBL.

7. Meron rpagyupOBOYHOIO rpaduka. [TorennmomeTrpuueckoe TUTPOBAHUE. Kpussie 2
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS. ABTOMAaTHYECKOe TUTpOBaHue. [IpakTuueckoe npuMeHeHne METO1a.

8. Merponornyeckre XapakTEepUCTHKH MeTona. Benmenwe kapTel kamuOpoBku pH-merpa. Odopmienue 2
Pe3yJIbTaTOB MOTEHIIMOMETPUUECKUX OINPEAEICHHM.

9. BonpramnepomMeTrpudeckue MeToabl aHanusa. [locrossHHOTOKOBas nossiporpadus. Ioasporpaduyeckas 2
querika. PryTHo-kanarommi snekrpon. IlomsgporpamMma u ee XapaktepHble ydacTku. [IpenenbHbiii u
octaTo4HbIi Toku. [TapameTpsl nonsporpadguueckoit kpuBoid. OCHOBHBIE CTa UM IEKTPOIHOIO MpoLIecca.

10. KonuuecTBeHHBIH aHAU3 B MOJsporpaguu: METO/I CTaHAAPTHBIX PACTBOPOB, METOJI IPATyUPOBOUYHOTO 2
rpaduka, METOA CTaHJAPTHBIX J00aBOK. METpOJOrMuecKue XapakTepUCTUKH  MoJsiporpaduu.
Bonsramnepomerpus.

11. TIpsimble, KOCBEHHBIE W WHBEPCHOHHBIE METOJbI BOJbTaMIepoMeTpuu. IIpuMeHsieMble 3JEKTPOJbI. 2
OO6nacTh NPUMEHEHHUS BOJIBTAMIIEPOMETPHH.

12. KynoHomerpudeckne MeToabl aHanmm3a. 3akoH Dapanes. [Ipsmas KyJoHOMETpus. YCTaHOBKa s 2

MMOTEHIIMOMETPUYECKON KYJIOHOMETPUU. METPOJIOTUUECKUE XapAKTEPUCTUKHA NPSIMOU KyJIOHOMETPHH.
lNaneBannyeckas npsiMas KysoHomeTpus. [loreHnnoMerpudeckas KyJOHOMETPHS.
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13. KocBeHHast KyjoHOMeTpus. BosbrammnepHble KpHBBIE KYJIOHOMETPHYECKOro THUTpoBaHus. (Cxema
YCTAaHOBKHM JUI  KYJOHOMETPUYECKOIO TUTpoBaHusA. KyloHOMETpHYeCKHE METOAbl THUTPOBAHUS
TE€HEPUPOBAHHBIMUA OKHUCIUTEISAMU U BOCCTAHOBUTEIISIMHU.

14. KonaykromeTrpuyeckuil aHaiau3. TeopeTnyeckue OCHOBBI METOJA. OJEKTpUUEcKas IPOBOJIUMOCTD 2
pacTBOpOB. VYJielbHasl 3JEKTpUYECKas IPOBOJUMOCTb. OKBHUBAJICHTHAS JJIEKTPUYECKas IPOBOJUMOCTb.
ONEKTpPOJIMT B II0OJI€ TOKA BBICOKOM dYacTOThl. (CXema yCTAHOBKM JJIsI ONPENENICHHs AJIEKTPUYECKOU
IIPOBOAUMOCTH. MOCTUK YUTCOHA. SI4EUKH [T KOHYYKTOMETPUYIECKOTO TUTPOBAHMSL.
15. TIlpsmas konmykromerpusi. Konaykromerpuueckoe omnpeneneHue (U3MKO-XUMHUYECKHUX CBOWCTB U 2
XapakTepucTuk BeriecTB. KoHykromerpuieckoe TUTpoBaHue. BreicokouactoTHoe TUTpoBanue. [IpakTuueckoe
MIpUMEHEHNE MeTo1a. MeTpoIornuecKie XapakTepUCTUKUA METOIa.
Temamuxa npakmuueckux 3aHAMUIL U 1a060PamopHsIX padom 38
1. JTaGopatopHas pabota «IpanxyupoBka pH-meTpa u onpenenenue pH qucTUIIMpoBaHHON BOABI 4
2. JlaboparopHas pabota «OnpeeneHne KUCIOTHOCTH COKa METOJIOM ITOTCHIIHOMETPHIECKOTO 4
TUTPOBAHUSDY
3. JIabopartopHas padota «OmnpezeneHue BoI0PaCTBOPUMBIX KHCIIOT U IIeN0oYeii B HEPTEPOIyKTax» 4
4. JTaboparopHas padota «OnpeneneHue eKTPONPOBOTHOCTH TUCTUUTMPOBAHHON M BOJAOIPOBOTHON BOIBDY 2
5. JIaboparopHas pabota «OnpeesieHue MacCOBOM JIOJIM CBUHIIA U KaJIMUs B BOJIE METOI0M MHBEPCHOHHON 4
BOJIbTAMIIEPOMETPHID
6. JJaboparopnas pabota «OrpeneneHrne MacCOBOM JI0JIM MBIIIBSIKAB BOJIE METO/IOM WHBEPCHOHHOM 4
BOJIETAMITEPOMETPHI
7. Pemenue 3anau o teme «OnpezieneHre KOHIIEHTPALMK BEeLECTBa BOJIBTAMIEPOMETPUUECKUM METOIOM 8
aHaJM32»
8. Pemmenne 3amay o teme «lloTreHmmomMeTpudecKkue MeToAbl aHAIIA3a) 8
Tema 2.6 Cooeporcanue 60
Xpomamozpagpuueckuii — —
aHau3 1. TeopeTnueckue OCHOBBI MeTOAa. AicopOnms BemiecTBa. [ToHsITHE TIOBIKHOM U HETTOIBMKHOH (pa3bl. 2

KadecTBeHHBIN 1 KOJMYECTBEHHBIN XpoMaTorpaduuecKuii aHaJn3.
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2. Knaccudukanysi MeToJJoB XpoMaTorpaduu Mo arperaTHoMy COCTOSIHUIO (a3. DI0IHTHAS U
BBITECHUTEIbHAs Xpomarorpadus. XpomaTorpadhudecKuii MUK U STFO3UUOHHBIC XapaKTEPUCTUKH.

3. Xpomatorpamma. KonndecTBeHHbIe XapakTepuCTHKU Xpomatorpaduu. Koncranra pacnpenenenus
Hepucra. Bpems yaepxuBanus. ®a3oBoe otHomenue. Mcnpapiennoe BpeMs yaepkuBanus. KoaddummeHt
CEJIEKTUBHOCTH.

4. Yucno TeopeTHUeCKUX Tapenaok. BreicoTa, sKBUBalleHTHas TeopeTnyeckoi Tapenke. Kpurepuit
paznenenus. Ouenka 3(pPEeKTUBHOCTH U CEICKTUBHOCTH XPOMATOTpa(puyecKoro pasieseHusl.
XpomarorpapuuecKuii mukK.

5. KauectBennslit xpomarorpadudeckuii ananus. KonnuectBeHHblit Xpomarorpadudeckuii ananm3. Merog
HOPMHPOBOK, METO/]I BHEIIHETO CTaHAAapTa, METOJI BHYTPEHHETO CTaHAapTa.

6. 'azoBas xpomarorpadust. ['azoxkuakoctHas xpomarorpadus. Cxema xpoMaTorpadhuaeckoil yCTaHOBKH.

7. Xpomatorpaduueckue kojaoHku. [Ipumensiemsle xuakue $ha3pl. OCHOBHBIE y37IbI IPUOOPOB ra30BoOM
xpoMarorpadum.

8. N'azoancopbumonHas xpomarorpadusi. OCHOBHBIC aJICOPOCHTEHI.

9. Z[eTCKTOpBI ra3oBoH XpOMaTOl"pa(bI/II/IZ ACTCKTOP IO TCTUIOIPOBOJAHOCTHU Ira3da, MOHU3allUOHHBIC
ACTCKTOPHI, 3HeKTp0HHO'3aXBaTHLII\/'I ACTCKTOD, HJ'IaMeHHO'(I)OTOMeTpI/I"IeCKI/Iﬁ ACTCKTOP, aTOMHO-
AMHCCHOHHBIN ACTCKTODP, MaCC'CHeKTpOMCTpI/I‘ICCKI/Iﬁ ACTCKTOP.

10. XKunkoctaas xpomatorpadus. O6macts npuMeHeHus. Cxema KHIKOCTHOTO Xpomarorpada.

11. erextopsl: auddepeHnnanbHbIil peppakToMeTp, GryopuMeTpUIecKuii JETEKTOop,
KOH/IYKTOMETPUYECKUN AETEKTOP, IMEKTPOXUMHUUYECKHH JETEKTOP, MACC-CIIEKTPOMETPUIECKUNA AETEKTOP.

12. Tumb copOeHToB. KuakocTHO-ancopOnronHas xpoMatorpadus. JKuaKkocTHO-KHIKOCTHAS
xpomarorpadus. BeicokoaddexTrBHas )KUIKOCTHAS. XpoMaTorpadust U MPUMEHSIEMbIE STTFOIHTHI.

13. NonoobmenHHas xpomarorpadus. Tumbsl KaTHOHOOOMEHHUKOB M aHHOHOOOMEHHHUKOB.
JIBYXKOJIOHOYHAsI U OJIHOKOJIOHOYHAsI HIOHHAs1 XpoMaTorpadusi.

14. Xpomarorpammsl B HOHOOOMEHHOM xpoMaTorpaduu. MoHooOMeHHbIe cMoubl. JIurannooomMeHHast
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xpomatorpadus. DKCKIIO3UOHHAS XpoMaTorpagus.

15. IlmanapHas xpomarorpadus: OymakHasi 1 TOHKOCTIOWHas XpomaTorpadus. TUIIBI TUTACTHH s 2
wiaHapHoi xpomatorpaduu. [Ipumenenue mianapHoi xpomarorpaduu.
Temamuka npakmuuecKkux 3auAmMuil u 1a60pamopHvix paoom 30
1.JTaboparopHnas padota «OnpeeneHnue XJIOpopraHM4eCKUX NECTULIMIOB METO0M T'a30KUAKOCTHON 6
xpomarorpadun
2. JlabopatopHas padota «OnpezeneHue coaepKaHusl B paCTBOpe HEUTPaIbHBIX COJIEH METO10M 4
HOHOOOMEHHOM XpomaTorpadum»
3. JlaboparopHas padora «Pa3nenenre u o0HapyKeHHE TaJIOTEHUI0B TOHKOCIOWHON XpoMaTrorpadueiin 6
4. JlaboparopHas padota «Paznenenue xenesa (111) u mequ (11) MeToom OymakHoit xpomarorpadumn 4
5. Pemenwne 3amad mo teme «XpomaTtorpaduueckue METO bl aHATH3a) 10

Camocmoamenvnas paboma npu uzyuenuu pazoena 16

1. [InanupoBanue aHanu3a

2. OT60p mpob u MpoOOMOATrOTOBKA

3. [IpuroroBieHue pacTBOPOB sl MPOBEACHUS aHAIN3A

4. OU3HKO-XMMHYECKHE TTapaMeTphl ONpeaeTeHUI

5. IloBepxHOCTHOE HaTsKEHHE U (DAKTOPHI, BIUSIOIINE HA HETO.

Yueonan npakmuxa no mooynio 108

Texnuka nabopamopnuix padvom
Bunst pabort:
1. U3ydyenue TpeOoBaHMI 0XpaHbl TpyJa U TEXHUKH 0€30IaCHOCTH B XMMHUUYECKOH 1TabopaTtopuy;
2. N3yueHne XMMHUYECKOH MOCY/IbI, TAOOPaTOPHOrO 000PYAOBaHUs, HarpeBaTeIbHBIX TPUOOPOB;
3. M3yuyeHue U NIpUMEHEHNE XUMUYECKHX U MEXaHUYECKUX CIIOCOO0B OYMCTKHA XUMUYECKOH MOCYIbI;
4. OTpaboTKa OCHOBHBIX JIAOOPATOPHBIX ONEpalHii: HarpeBaHue, OCaKIeHUEe, QUIBTPOBaHNUE, BOSTOHKA, TIEPErOHKA, IKCTPAKLIU,
B3BEIIMBAHNE, TATPOBAHHUE;
5. IlpuroroBieHue pacTBOPOB pa3IN4YHON KOHIIEHTPALIUH;
6. Onpenenenre IOTHOCTH PacTBOPOB;
7. Bp1OOp ONTHMaIbHBIX YCIOBUH (POTOMETPUUYECKUX U3MEPEHUIA;
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8. [ToaroroBka k paboTe mpuOOPOB: MOTEHIIIOMETPA, CHIEKTPOPOTOMETPA, pedhpakTOMeTpa, KOHIYKTOMETpPA.

Ilpouszeoocmeennasa npakmuka no mooynio
Buow paoom:
1. [TpoBeneHmne aHanu3a, aHamuTHIeCKuii UK. [locTaHoBKa aHamuTH4eckoi 3agaun. OTo6op nmpoO. 'omorenu3amus npoosl u ee

cokpamienusi. O0paboTka cokparieHHoi mpookl. [Ipencraienue pe3ynbTaToB aHanu3a. OOecreueHe KauecTBa aHaIu3a U OCHOBHBIC
METO/IbI KOJTMYECTBEHHOTO aHann3a. BeIOOp MeTo1a aHalIM3a pealibHOTO OOBEKTA.

2. Ucnons3oBanne OBM B anaiuTrueckoi xuMuu. [IpumMeHeHne MaTeMaTHYeCKUX METO/IOB B MPAKTUKE pabOThl XUMHUKO-
aHAJTMTHYECKUX Jlaboparopuii. PaboTa ¢ aBToMaTH3MpOBaHHBIMU TPHOOPaMH, CHCTEMaMH M KOMIUIeKcaMu. OCyIECTBICHUE
po6ooTdOpa U MPOOOIOATOTOBKHM 00beKTa K aHanu3y. OmnpeiereHre KOHIEHTPAllMU BEIIeCTBa B pealibHOM 00bekTe. MaTemaTuueckas
00paboTKa pe3yabTaToB aHANKU3a. Brruncienne KOHIEHTpaIHi TI00bIM METOIOM (METOJIOM CpaBHEHUS, 100aBOK, YCTAHOBJICHHS
rpagyupoBOYHOM 3aBUCUMOCTH). OdopMieHre JOKYMEHTAIUH.

3. HpI/IMeHCHI/Ie OCHOBHBIX MCTOJI0B pa3AC/ICHNUA U KOHICHTPUPOBAHUS. CoueTanne MCTOOB PasACJICHUA U KOHICHTPHUPOBAHUA C
METOdaMM ONIPCACICHUA. Pa3z{eneHI/Ie COIIOCTAaBHUMBIX KOJIHYCCTB 3JICMCHTOB U OTACJIICHHUC MAJIbIX KOJIHUYCCTB OT OOJIBIIINX.
OI{HOCTyHGH‘IaTI)IG U MHOT'OCTYIICHYATBIC IIPOUCCCHI pa3aCICHUA.

4. OnpeneneHue KOIUYECTBA XJIOpUIa HATPuUs B pacTBope. Metop ocaxnenus Onpexnenenue maccol kanbuusi(l1) B pactBope.
Omnpenenenre MacCoBOM JOJH Kene3a B pacTBOpUMBIX comsix keneza(ll) u xenesza(Ill). Onpenenenue Macchl CEpHOM KUCIOTHI B
pacTBope. BrinonHeHne KaueCTBEHHOIO aHaIu3a.

5. M3y4eHune SKCTPaKIMOHHBIX IPOLIECCOB U THUIOB AKCTPAKIIMOHHBIX cucTeM. Pa3aenenue 31eMeHTOB METO/IOM SKCTPAKLIUH.
CenexTuBHOE pa3JIelIeHHe AJIEMEHTOB METO/I0M 110/100pa OpraHnYecKUX pacTBopuTenel, usmeHeHusi pH BoHO# (a3bl, MAaCKUpOBaHUS U
JI€MacCKUPOBaHUS.

6. HccnenoBanue 00BEKTOB OKp}/')KaIOIJ_Ieﬁ Cpeabl: BO3ayXa, IPUPOAHBIX U CTOYHBIX BOM, IIOYB, JOHHBIX OTJIOKEHHI. AHaIu3
OMOJIOTHUYECKUX U MCIUIIMHCKHUX 0OBEKTOB. OnpeneHeHHe HUTPAT UOHOB B CTOYHBIX BOJAX. Ol'[peI[eJ'IeHI/IC JKUPOB U MacCCJI B CTOYHBIX
BOJax. FpaBI/IMCTpI/I‘-ICCKI/Iﬁ MCTO/ OIIPCACIICHUS O6H_ICFO (I)OC(pOpa. OHpC,Z[C.HCHI/Ie JICTYyUUX (I)CHOJIOB B CTOYHBIX BOAAX

7. OLieHKa TPUEMIIEMOCTH Pe3yIbTaTOB U3MepeHui. [Ipencrapnenue pe3ynpTaToB n3MepeHuii. Benenue mabopaTopHOTo KypHasia
[TpoBepka mpuEMIEMOCTH PE3yJIbTATOB U3MEPEHHUI, B YCIOBUSAX MOBTOPSAEMOCTH JIJISI PA3HBIX CITy4aeB. 3HAKOMCTBO C aJTOPUTOM
OTIEpaTUBHOTO KOHTPOJISl IOBTOPSIEMOCTH PE3yJIbTaTOB KOHTPOJIBHBIX U3MEPEHUH, TPOLIEyphl aHAIM3a B YCIOBUIX J1aOOpaTOpUH U
OTIepaTUBHOTO KOHTPOJISI TOYHOCTH PE3yJIbTATOB U3MEPEHHM C UCIIOIB30BaHUEM 00PA3IIOB JJIsl KOHTPOJIS.
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3. YCJIOBUA PEAJIM3ALUU ITPOTI'PAMMBI IPOPECCUOHAJIBHOI'O MO YJIsA

3.1. Jlnst peanu3anuiy mporpaMMbl MpoPECCHOHATHFHOTO MOIYJISI TOJKHBI OBITh TIPSy CMOTPEHBI
CIIeyIOIINe CIeIHAIbHbIC TOMEIICHHUS:

- naboparopus PU3NKO-XUMUIECKIX METOJIOB aHATN3a U TEXHUYECKUX CPEICTB N3MEPCHHUS,

- 1abopaTopus aHATUTUYECKON XUMUY;

- 1abopaTopus TEXHUUECKOT0 aHaJIN3a, KOHTPOJISL IPOU3BOJICTBA U 3KOJIOTUYECKOI'O KOHTPOJIS:

- 1abopaTopus CIEKTPAIIbHOTO aHAIN3a.

OcHanlenne J1adopaTopuii:

AHaTuTHYeCKOH XMMHUH. BBITsSOKHONM 1mKad; mabopaTopHble cTobl; xumudeckas nocygaa ['OCT
25336 «Ilocyna u ob6opynoBanue 1a00paTOpHBIC CTEKIISIHHBIC. TUIBI, OCHOBHBIC MTAPAMETPHI U Pa3MepPhD»;
BEChl AHAIIMTUYECKUE; BECHl TEXHUUECKUE; IITATUBBI METAINTNYECKHE; ANEKTPOIUIUTKY; My(elibHas Meub;
CYHIMIBHBIN 1mKad; neHTpudyra sadoparopHasi, CTaJAUOHbI.

CrnekTpajbHOro anajau3a. BeitsokHoU mikad; 1abopaTopHble cTobl; XuMmudeckas mocyna 'OCT
25336 «lIlocyma u obOopynoBaHue 1a00OpaTOpHBIC CTEKJISHHBIC. THUIBI, OCHOBHBIC TapaMETPhl H
pasMepbby;nonsiporpadbl  pa3iMYHBIX THIOB, TEXHOXHMUYECKHME BECHl; AaHAJUTHUYECKHUE BECHI;
criekTporpad; KBaHTOMETP; CTUIOCKOIT, MUKPO(OTOMETp; T€HEPaTOp; BUCKO3ZUMETp; HAOOp apeoMeTpoB;
TUCTHIUISITOP.

DU3NKO-XUMHYECKHX METOA0B AHAJIM3a W TEXHHYECKHX CPeACTB H3MepeHHs. BEHITSIKHON
mkag; mnaboparopubie cronbl; xumuueckas mnocyga ['OCT 25336 «llocyna u obGopynoBaHue
nabopaTopHbIe CTEKISHHBIC. THITBI, OCHOBHBIC NapaMETPbl M pPa3MephbD»; TEXHOXUMHUYCCKUE BECHI,
AHAJIMTUYECKUE BECHI; HA0OpP AapeoMeTpoB; MUKHOMETPHI, BOJHTAMIIEPOMETPUYECKHUI aHAIU3aTOop;
dorokomopuMeTp; pePpakTOMETp; CHEKTPOPOTOMETP; BHCKO3UMETP; CaxapuMeTp- THOJSPUMETP;
MydenbHas Meyb; CyIWIbHBINA mIKad; HeHTpudyra; HOHOMED; SIEKTPOIUIUTKA; TOTEHIMOMETPUUCCKHIMA
TUTPATOpP; JUCTUJUIATOP; INTATHUB JUIsi TUTPOBAHWS; JJICKTPOJBI; BOAsSHAs OaHs, TecodHas OaHs,
MarHUTHBIE MEIIAJNKHU; KOJIOOHArpeBareiu; HaOOp Al TOHKOCIOWHOHM XpomaTorpaduu; MOAbEMHBIE
CTOJIUKHU.

TexHU4YecKOro aHAIN3a, KOHTPOJISA MPOU3BOICTBA U IKOJOTHYECKOr0 KOHTPOJIsl. BEITSHKHOMN
mkad; maboparopHeie crosbl; xumuyeckas mocyaa mo ['OCT 25336 «lIlocyma u obGopynoBanue
nabopaTopHbIe CTEKJISHHBIC. TUIBI, OCHOBHBIE MapaMeTphl U pa3Mepb»; HAOOp apeoMeTpoB; HOHOMEP-
KOHJIYKTOMETp; BEChl aHAIMUTHUYECKHUE; BEChl TEXHUYECKHE; IITATUBBI METAJUIMUECKHE; IJICKTPOIUTUTKHU;
mKad CyMUIBHBINA; 3JEKTPOACIUPATOpP; MATHUTHBIE MEIIATKU, MOJABEMHBIC CTOJIMKH;, BUCKO3UMETP
DHrjepa; TepMocTaT; IpHOOp AJisi OMpeneNeHUs TEeMIIepaTyphbl BCIBIIMIKKA B 3aKPHITOM THUTJIC; armapar
APH-JIAB-03 ansa ompeneneHus (ppakiiMOHHOTO cOCTaBa HEe(TEMPOIYKTOB; MPUOOP AJS ONpeneiIeHHUS
BelbllIkM 1o  MapreHc-IleHckoMy; creKTpockaH; Hacoc A oTrbopa mpod BO3ayXa; NbLUIEMEp;
ra30aJIcCOpOIIMOHHbIE TPYOKH; MEIIKHU AJIsi XpaHEHHS Ta30BbIX MPoo.

Peanuzanuss  oOpa3oBarenbHOM mOporpaMMbl — HpeAronaraeT o0s3aTeNbHYl0 y4yeOHyI U
MIPOU3BOJICTBEHHYIO TIPAKTHUKY.

VYyeOHast mpakTHKa peaau3yercsl B Ja0opaTopuax KoJuleka U TpeOyeT Haauuusi 00opyoBaHus,
WHCTPYMEHTOB, PACXOJHBIX MaTepHalioB, OOECTCUMBAIOMINX BBIIIOJHEHHE BCEX BHUIOB padoT,
omnpeneneHHbix conepxkanneM ®I'OC CIIO, B ToM uucie o0OpYyIOBaHUS M WHCTPYMEHTOB (MM HX
AQHAJIOTOB), HCIIOJIB3YEMBIX Tpu TpoBeaeHun demnuoHatoB  WorldSkills wu  ykazaHHbIX B
MHPACTPYKTYPHBIX JHCTaX KOHKypcHOU gokymenTtanuu WorldSkills mo komnereniun: “JlabopatopHbiit
XUMUYECKUN aHamm3” .
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3.2 Uu¢popmanuoHHoe o0ecnieyeHne 00yueHust
OcHognbie UCMOYHUKU:

1.TOCT 31954-2012. Bopaa nutbeBas. MeTosl onpeeneHus KecTkocTu. MeToipl aHanu3a. - Bee.
2013-09-05. - Mocksa : U3n-Bo ctangaprtos, 2013.- 12 c.

2.'OCT 14870 -77. IIpomykThl XumMuueckue. Metonbl onpeneneHus BoAsl. Metoasl aHanuza. - Been.
2005-06-01. - Mocksa : U3a-Bo crangaptos, 2005.- 14 c.

3.I'OCT 25794.1-83. PeaxkTtuBbl. MeTOJBI MPUTOTOBJICHUSI TUTPOBAHHBIX PACTBOPOB IJISI KHUCIOTHO-
OCHOBHOTO TUTpoBaHus. - Been. 1985-06-30. - Mocksa : M3a-Bo cranmapToB, 1983.- 40c.

4.TOCT P 51000.4-2011. O6umue TpeOoBaHUS K aKKpEAUTAIIMUA HCIIBITATEIBLHBIX Jaboparopuii. - Been.
2013-01-01. - Mocksa : U3n-Bo ctangaptos, 1983.- 15 c.

5.Huxutnna H.I'., bopucoB A.I'., Xaxanuna T.M. Ananutudeckass XUMHs: Y4EeOHUK U MPAKTHKYM JUIS
CIIO/ T. N. Xaxanuna, H. I'. Hukutuna. — 4-¢ u3n., uctp. u gom. — Mocksa : FOpaiit, 2019. — 394 c. —
ISBN 978-5-534-01463-1

6. AnekcanngpoBa, D. A. Anaimtudeckas xumus : B 2 kH. KH. 1. XuMudeckue MeTOJIbl aHaIW3a :
yuebnuk u npaktukym maias CIIO / 3. A. Anekcanaposa, H. I'. aligykoBa. — 2-¢ u31., HCIIP. U JIOTL. —
Mockaa : FOpaiit, 2015. — 551 ¢. — ISBN 978-5-9916-4665-9

7. AnexcanapoBa, 3. A. AHanutudeckas xumus : B 2 kKH. K. 2. ®U3uko-XxuMu4ecKue METOIbl aHAIIN3A :
yuebnuk u npaktukym g CIIO / 3. A. Anekcanaposa, H. I'. aiizykoBa. — 2-¢ u31., HCIIp. U JIOT. —
Mockaa : FOpaiit, 2017. — 359 c. — ISBN 978-5-534-04223-8

8. Ananu3 3arpssHeHHOU BoAbl. [IpakTuueckoe pykosoactso / FO.C. lpyros, A.A. Pogun. - 2-e uzn. —
Mocksa : BUHOM. JI3, 2015. - 678 c.

9. Ananutuueckas XuMmusi U (U3UKO-XUMHYeCKHe MeTonasl aHammuza. B 2 1. T. 1. : yueOnuk / FO. M.
['my6GokoB u nip. ; mox pen. A. A. Mmenko. — M. : Akagemus, 2012. - 352 c.

10.  AmnamuTHdeckas XuMUs U QU3UKO-XUMUYECKUe MeToAbl aHanmm3a. B 2 1. T. 2 : yueOHuK / o1 pen.
A. A. Nmenko. — 2-e u3a., ucnp. — Mocksa : M3narensckuii neHTp «Axagemus», 2012. - 351 c.

11.  Anamutnueckas xumus. Ilpaxtukym : ydueOHoe mocobue / A.M. XKebenrsaes, A.K. XKepHocex,
N.E. TanyTts. — Mocksa : HULl UH®PA-M; Mu.: Hos. 3nanue. 2013. - 429 c.

12. Amnanmuthdeckas XuMUs. XHMHYECKHE METOAbI aHayim3a: y4de0. moc. / AWM. XKeGenrtses, A.K.
XKepuocek u ap. - 2-e u3n., crep. — Mocksa : HUL] UH®PA-M; Munck : HoBoe 3nanwme, 2014. - 542 c.
13.  Amnamutmueckas xuMmusi. Xpomarorpaduyeckre MeToIbl aHanm3a : ydeOHoe mocobue / A.U.

XKebentse. — Mocksa : HULL Mudpa-M; Munck : HoBoe 3nanue, 2013. —206 c.

14.bopucoB, A. H. Ananutuyeckass xumus. PacdeTsl B KOJIMYECTBEHHOM aHajM3e : Y4YEOHHK U
npaktukym uig CITIO /A. H. bopucos, U. 0. TuxomupoBa. — 2-e u3n., ucnp. u gon. — Mocksa :
FOpaiir, 2017. — 118 c. — ISBN 978-5-534-00807-4

15. Banosa(KomsimoBa B.Jl.). ®usuko-xumudeckue wMeToabl aHanu3a: mnpaktukym/B.J[.Bamnosa
(Komsuiosa), JI.T.Abecanze. - MockBa: M3narenscko-Toprosasi kopnopanus «/lamkos u K°»,2012.

16.  Kapmos, 0. A. Metoas! mpo6oot6opa u mpodonoarorosku / FO. A. Kapnos, A. I1. CaBocTuH. -
2-e u31. — Mocksa : BUHOM. Jlaboparopus 3uanmii, 2012. — 243 c.

17. Kpuctuan, I'. Anamutudeckas xumus. B 2 1. T. 1/ I'. Kpuctuan; nep. ¢ anrin. — Mocksa :
BMHOM. Jla6opatopus 3Hanui, 2013. — 623 c.

18.  Jlecc, B. P. IIpakTrueckoe pykoBoacTBo [uist Taboparopun. Criennansabie MeTozs! / B. P. Jlecc. -
Cankr-IlerepOypr : LIOII "IIpodeccus”, 2014. - 472 c.

19.  OcHoBel Ge3omacHocTH Tpynaa B TexHocdepe : yuebnuk / B.JL. Pomeiiko, O.I1. Jlanuna, B.W.
Tarapenko; nox pen. B.JI. Pomeliko. - Mocksa: HUL] UHOPA-M, 2013. - 351 c.

20.TTonkoperToB, A. JI. AHanutudeckas Xumus. OKUCIHUTEIbHO-BOCCTAHOBUTEIBHOE THUTPOBAHHE !
yuebHoe nocobue anst CIIO / A. JI. [lonkopsrtos, JI. K. Heynaunna, C. A. IlItun. — Mocksa : FOpaiir,
2017.—-60 c. — ISBN 978-5-534-00111-2
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21.  IlpouwsBoicTBeHHas CaHUTApHs W TWTHeHa Tpynaa: ydebnoe mocobue / T.I'. deokrucrora, O.I.
®eoktrcroBa, T.B. HaymoBa. — Mocksa : HUL| Muadpa-M, 2013. - 382 c.

22.  Ilycromanosa, JI. M. ®U3HKO-XMMHUYECKHE METOJbI HCCIEIOBAHUS M TEXHUKA JIAOOPATOPHBIX
pa6ot / JI. M. ITycroBanosa. — PoctoB H//] : ®denukc, 2014. — 316 c.
23.  Tepemenko, A. I'. BHyTpmmabopaTopHblii KOHTPOJb KayecTBa pE3yJIbTAaTOB aHalU3a C

UCTIOJIb30BaHUEM J1abopaTopHOi nHpopMarmonHoi cucreMsl / A. I'. Tepemenko. - Mocksa : BUHOM.
JlaGopatopust 3nanuii, 2012. - 312 c. : un.
24.  Tpudonosa, A.H. Ananutnueckas xumus. JlabopaTopHblii mpakTHKyM : yueb. mocobue / A.H.
Tpucdonosa, NU.B. MenscuroBa. — Munck : Beicmr. mk., 2013. — 160 c.
JononnumensHvle ucmoyHuKu:

1. bynmatoB, M. . [IpakTuyeckoe  PYKOBOJACTBO MO  (DOTOKOJIOPUMETPUYECKUM U
criekTpodoTomMeTpuueckuM Metoaam aHanu3a / M. U. bymaros, W.I1. Kanunakun. — JI. : Xumus, 1986.
—376c.

2. Bacumbes, B. II. Anamutuueckas xumusa. B 2 ki, Ka. 2. Ou3uko-XxUMUYEeCKHEe METOIbI aHalIu3a :
yueOHuk / B. I1. Bacmibes. - 3-¢ u3j., crep. — Mocksa : Jlpoda, 2007. — 384 c.

3. BacunbeB, B.Il. Ananutnueckas xumus: sabopaTopHblii npaktukym / B.IL. Bacunwes, P.IL
Mopo3oga, JI.A. Kouepruna. — 3-e u3., crep. — Mocksa : JIpoda, 2006. — 414 c.

4. Tonnbept, K.A. Benenue B razoByto xpomarorpaduro / K.A IN'onsbept, M.C. Burgeprays. — Mocksa
: Xumug, 1990. — 351 c.

5. 3onotos, 0. A. UcTopus u METOA0JIOTHS aHANUTUYECKON XxumMun : yuel. mocodue/ FO. A. 3omoToB,
B. U. Bepmnnun. — Mocksa : Akaaemus, 2007. - 464 c.

6. OcHoBbI aHamuTHueckord xumuu. B 2 kH. KH.1. O0mue Bonmpockl. MeToasl pa3aeiieHus / oA Pel.
I0.A. 3om0ToBa. — MockBa : Beiciias mikona, 2004. — 359 c.; ku. 2. — 503 c.

7. OcHOBBI aHanuTH4eckor xumuu. B 2 xH. KH.2. Meroasl xumuyeckoro ananusa / nmox pexa. FO.A.
3omoToBa. — MockBa : Beicmas mkona, 2004. — 503 c.

8. OcHoBbl aHanuTHUeCKON XuMuu. [IpakTueckoe pykoBoacTBo / moa pea. FO.A. 3omnotoBa. — Mocksa :
Xumus, 2001. — 463 c.

9. OcHoBBI coBpeMeHHOro 3nekrpoxumuueckoro aHanusa / K. byanukos, B.H. Maiictpenko, M.P.
BsiceneB. — Mocksa : Mup: bunowm: Jlaboparopus 3nanwmii, 2003. — 592 c.

10. Otto, M. CoBpemenHbIe MeTObI aHAMUTUYeCKOW xumuu. B 2 1. T. 1 / M. OtT0; niep. ¢ HeM / o1 pe.
A. B. T'apmama. - Mocksa : Texaocdepa, 2006. - 416 c.

11. Coeiit, . I'. Ananus Hedru : CnpaBounuk / 1. I'. Creiit. — Cankr - IlerepOypr : LIOII Ilpodeccus,
2012. - 480 c.

12. ®enoposckuii, H. H. ®oToMeTprueckue MeTobl aHau3a [DNEeKTPOHHBIN pecypc] : yueb. mocobue /
H. H. ®enoporckuit, JI. M. Axy6osuu, A. . Mapaxosa. — Mocksa: ®JIMHTA : Hayka, 2012. — 72c.

13. YyeOnuk mo micuxosoruu Tpyaa "lTlcuxomornyeckue acreKThl COBEPIICHCTBOBAHMS YCIOBUH TpyIa
yenoBeka'. Pazpaborano E.B. Hukutunoil. PexomennoBaHo MuHuctepctBoM o001Iero H
npodeccuoHaibHOr0 oOpa3zoBanust Poccuiickoit denepannu B KadyecTBe Y4eOHOTO MOCOOUS st
CTYJEHTOB BBICHIMX yueOHBIX 3aBefeHuil http://www.studmed.ru/docs/document31562/content(/lara
obpamenus 25.02.2016).

14. OneiinukoBa, O.H. Pa3paboTka MOIyJIbHBIX MPOrpaMM, OCHOBAHHBIX HAa KOMIIETEHLHUAX : y4eO.
nocobue / O.H. OneitnukoBa, A.A. MypaseBa, H0.B. Konosanosa, E.B. CaprakoBa. — Mockaa.:
Ansda -M, 2005. - 160 c.

Humepnem-pecypcoi

1. Topran ¢pyHIaMEHTAIBHOTO XUMHYECKOT0 0Opa3oBaHus [DnekTpoHHbIH pecype] : URL :

http://www.chem.msu.ru

2. XuMuK.ru - caiit o xumuu [InekrponHsiii pecype] : URL : http://www.xumuk.ru
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4 KOHTPOJIb H OLJEHKA PE3YJIBTATOB OCBOEHHA ITPO®ECCHOHA/IBHOI' O

MOJYIA

Kon u HaumeHoBaHue
PO eCCHOHATBLHBIX U 00X
KOMIICTCHIIUH, POPMUPYEMBIX B
pamMKax MOAYJIsI

Kpurepuu onenku

MeTtonnl oieHkun

TIK 1.1 OuenuBaTh COOTBETCTBUE
METOMUKU 3aJjauaM aHaJIn3a 1o
JIMara3oHy U3MepsieMbIX
3HAYCHUIH M TOUYHOCTH.

O1eHUBaHNE COOTBETCTBHSA
METOJHMKH 3aJa4aM aHaJIku3a I1o0
JIMara3oHy U3MepsieMbIX
3HAUYCHHUH M TOYHOCTH

Co0OecenoBanue
YCTHBII ~ WMHIMBUILYAJIbHBIN
ompoc

DKcrepTHOE HAOI0IeHNE
BBITIOJTHEHUS TPAKTUIECKUX
paboT Ha MPAKTHYECKUX U
7a00paTOPHBIX 3aHATHUIX,
yueOHoil 1
POU3BOACTBEHHON
NpaKTHKAX:

OLICHKa ITpo1iecca

OLIEHKA PE3yJIbTAaTOB

[1K 1.2 BpiOupars onTUMaIbHbIE
METO/Ibl aHAJIN3A.

OuenuBanue npoiecca
BBIOOpA ONTUMAJIbHBIX
METOJI0B UCCIIEOBAHUS

TecTtupoBanue

YCeTHBIT  MHAMBUAYAJIbHBII
onpoc

DKcnepTHOE HAOII0IeHHEe
BBITIOJIHCHUS TIPAKTUYECKUX
paboT Ha MPAKTUYECKUX U
1a00paTOPHBIX 3aHATHUSIX,
y4ueOHOM 1
MPOU3BOJACTBEHHOMN
MpaKTUKaX:

OILIEHKA ITpolecca

OLICHKA PE3YJIbTATOB

IIK 1.3 IloaroraBnuBaTh
peareHTbl, MaTepHalIbl U
pacTBOPBI, HEOOXOAMMBIE /ISt
aHanu3a

OuenuBanue nmporecca
BBIIIOJTHEHUSI XUMHYECKHX W
(U3NKO-XUMHUYECKUX

AaHaJIN30B, IMPUTOTOBJICHUC
peareHToB, MaTe€pHalOB U
pacTBOPOB, HEOOXOIUMBIX JJIS
IIPOBEJICHUS aHAJIN3a

DKcrepTHOE HAOI0/IeHN e
BBITIOJTHEHUS PAKTUYECKUX
paboT Ha MPAKTUYECKUX U
a00paTOPHBIX 3aHATUSX,
yueOHoil u
MPOU3BOJACTBEHHOMN
MPaKTUKaX:

OIIEHKa Mpoliecca

OIICHKA Pe3yIbTaTOB

IIK 1.4 PaGoraTs ¢ XUMAYECKUMHU
BEIIleCTBAaMH U 000PYAOBaHUEM C
cOOJI0ZICHHEM OTPACIIEBBIX HOPM

OuenuBanue mpoiecca
BBITIOTHEHUS paboT C
XUMHWYCCKUMHU BE€HIECTBAMHU U
000pyI0BaHUEM C
COOJTI0ICHHEM OTPaCIIEBBIX
HOPM U IKOJIOTUYECKOM
0€30IacHOCTH.

DKCIepTHOE HaOIIOCHNE
BBIMTOJIHEHUST  MTPAKTUYECKHUX
paboT Ha NPAKTHUYECKUX U
1a00paTOPHBIX 3aHSATHUSAX,
y4eOHOMI u
MIPOU3BO/ICTBEHHOM
IIpaKTUKaX:

OLICHKA Mpoliecca
OIICHKA Pe3yJIbTaTOB
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