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MUHOBPHAVYKHU POCCHUUA
\,} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus
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Pabouas mporpaMmMa AUCHHUIUIMHBL "AHATMTHYECKAs XUMHA'" TI0 HAPaBJICHUIO MOAroTOBKH (cnieruanbHocTH) 04.03.01

cTp. 3
"Xumus" HanpaBieHHOCTH (poduito) AHanuTHYeckas XumMusa U xumudeckas skcneptuza @I'BOY BO «Henl'Y» p

1. HEJIX OCBOEHUMSA JUCHUTIINHBI

[enbio Kypca sBISIETCS M3y4€HUE METOAOJIOTHH U 3BOJIFOLIUH aHAIMTHYECKOH XuMHuU. B mporiecce 00yueHust CTYACHTHI JI0JKHbI
OBJIaJIETh TEOPETHYECKUMI OCHOBAMH XUMHYECKUX, QU3NKO-XUMHIECKHX U HEKOTOPBIX (PU3NYECKUX METOJIOB aHAIIN3a, OCBOUTH
pubOpHOE U MeToIUUEcKOe obecrieueHre Haubosee paclpOCTPaHEHHBIX U Pa3pab0oTaHHBIX COBPEMEHHBIX METO/I0B aHAIMTHYECKOM
XMMHH, HAY9UTHCS OCYLIECTBIISITh aHATUTHIECKUH IKCIIEPUMEHT U 00padaThIBaTh €ro pe3yabTaThl C HENbIO OTYISHUS
XMMHUKO-aHAJIMTHYEeCKOI nHbopManuu 00 00beKkTax aHailu3a. B mpoiecce MoroToBKY CTYISHT 3aKpeIuIsieT U yriryossier
TeopeTryeckue U hakTorpadueckre 3HAHUS 110 AUCIUIUIMHAM €CTeCTBEHHOHAYYHOTO TPOQHIIsL, TpHOOpeTaeT BBOHBIX 3HAHHUH 110
(bu3nuecKol XUMHUH, OPraHMYECKOH XMMHU ¥ XMMUHU BBICOKOMOJIEKYJISIPHBIX COSTUHEHUH, KOJUIOUTHOW XUMHH, KBAHTOBOW XUMHH,
XMMHYECKUM OCHOBAM KH3HH.

3aﬂa‘IaMI/I U3YUCHUS TUCHUIUIMHBI SIBJIAIOTCA:

» IIpuoOpereHre HaBBIKOB BEIOOpA METO/Ia aHAN3a, TPUMEHEHHUS aHAIUTHYECKUX TIPUOOPOB U BCIIOMOTATENILHOTO JJAOOPATOPHOTO
000pyIOBaHMS IIPH PEIICHUHN aHAJMTHYECKUX 3a/1a4.

*  @dopmupOBaHUE NPEICTABICHUN 00 AaHATUTHIECKON XUMHUH KaK (ppOHTANBHOM Hayke, TPEOYIOMEH CHCTEMHOTO MOAX0/a TIPH
W3YyYEHHH TIpEIMETA.

» GopMupoBaHUE NPECTABICHUH 00 aHATUTHYECKON CIy0e MPEeIIPUATHS, OTPACIU K FOCYyIapcTBa KaKk 00 OpraHu30BaHHON
cHCTeMe.

* Pa3BuTHE CIOCOOHOCTEH K CaMOCTOSATCIIBHOMY U3YUCHHIO 1 OCBOCHUIO 6LICTpOp33BI/IBaIOIJ_II/IXCH B COBPEMECHHBIX YCJIOBUAX
HAYKOCMKHUX aHAJTUTHICCKUX TEXHOJIOTHIA.

* Bociuranue yBaxeHUs K OPOMHOMY TpPY.ly UCCIIeIOBaTeNIeH pa3HbIX CTPaH U MOKOJCHNUH 110 CO3aHUI0 COBPEMEHHOM
AHaATUTHYECKOI XMMUU U YYBCTBA TOPJOCTH JOCTIKCHUSAMHU OTCYECTBEHHBIX aHAJTUTUKOB.

PeSyJ'[I)TaTBI O6y’{eHI/I$[ IO JUCHUIUIMHE HAIIPABJICHBI HA JOCTUKCHUE CICAYIOINX NHAUKATOPOB:

OIIK-1.3 MMeeT HaBBIKU peLIeHus 3a1a4 Ipo(eCcCHOHATIBHOMN ISSTEIbHOCTH Ha OCHOBE TEOPETUIECKUX 3HAaHUN B 00JIaCTH
XMMHYECKUX HayK.

OIIK-2.3 Brrageer TEXHUKOM MPOBEACHHUS] XUMUYECKOTO SKCIIEPUMEHTA C UCIIOJIb30BaHHUEM CEpUIHOTO 000pyI0BaHUS.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazngen) OITOIT: 51.0.04

2.1 TpeOGoBaHus K MpeIBAPUTEIbLHOI MOATOTOBKE 00y4YaIOIIErocs:

Maremaruka

duzuka

OO0mas 1 HeopraHuIecKast XUMUs

2.2 JIncuunIuHbI M MPAKTUKH, 1JIs1 KOTOPBIX OCBOEHHE TAHHOH TUCHMILIMHBI (MOAYJ151) HE00X0AUMO KaK NMpeAlIecTBYIoIIee:

XuMHYeCcKast TEXHOJIOTHS

BHGKTDOXI/IMI/I‘IGCKI/IG METO/JAbI UCCIIEAOBAHUA

[IpousBoacTBeHHAs MPAaKTUKA (TEXHOJIOTUYECKask MPAKTHKA)

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAYyJis)

OIIK-1: Cnoco6eH aHAIM3UPOBATH M HHTEPNPETHPOBATH Pe3yJIbLTATHI XMMHYECKHX IKCIIEPUMEHTOB, HA0II0eHN i U
H3MepeHuit

3HaTh:

Jns noctmxenns naankaropa OITK-1.3 3HaTh: OCHOBHBIE MMOHATHS, 3aKOHBI, METOJIBI XUMHUYECKOTO aHaJIM3a JUTsl PEIICHUS 3a1ad B
MpoeCCUOHANBLHON ACATEILHOCTH.

YMeTb:

Jns noctmxkenust uaaukaropa OITK-1.3 yMeTh: HHTEPIPETUPOBATh PE3YNIbTAThl COOCTBEHHBIX SKCIIEPUMEHTOB U PACUETHO-
TEOPETHYECKUX PAOOT C UCIOJIB30BAaHUEM TEOPETUYECKUX OCHOB TPAJULIMOHHBIX U HOBBIX Pa3/leloB XUMHUU

Baagern:

Jns noctmxenus unaukaropa OITK-1.3 BiageTs: ymMeHreM (pOpPMYJIMPOBATh 3aKIFOUEHHS U BBIBOJIBI IO PE3yJIbTaTaM aHAJIN3a
JIUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX KCIIEPUMEHTAIBHBIX H PACYETHO-TEOPETHUECKUX paOOT XMMUYECKOH HAlpPaBIEeHHOCTH
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cTp. 4
"Xumus" HanpaBiaeHHOCTH (podmitio) AHanmuTHYEeCKas XUMUA U xuMudeckas skcnepruza ®I'BOY BO «Uenl V» p

OIIK-2: CnocoGeH MPOBOIUTH € COOJII0IeHHEM HOPM TEXHUKH 0€30MaCHOCTH XHMHYEeCKHIi IKCIIEPUMEHT, BKJII0OYas CHHTE3,
aHaJIM3, U3yYeHHe CTPYKTYPhI U CBOICTB BelleCTB H MATEPHAJIOB, HCCIeA0BaHUeE MPOLECCOB € UX YYACTHEM

3HaTh:

Jns noctmxenust unaukaropa OIMK-2.3 3HaTh: MPUHIMITEI PA0OTHI HA CEPUITHOM aHATUTUYECKON 000pyI0BaHUH C COOIOICHUEM
HOPM TEXHUKH 0€30MaCHOCTH.

YMeTh:

IIJ'IS{ JOCTHXKCHUA HHAUKATOpa OIIK-2.3 YMETB: IPOBOAUTH KAYECTBEHHOEC U KOJIMYCCTBEHHOEC OIIPEICIICHNE BEUICCTB C
HCIIOJIB30BAHUEM UMCIOIICTOCA o60pyz[0BaHm{.

Baagers:

Juns noctmxenus unaukaropa OIMK-2.3 BiaageTs: allropuTMOM MPOBEACHUE KAYECTBEHHOTO U KOJIMUECTBEHHOTO aHAIN3a BEIIECTB U
MaTepHAaJIOB C UCIOIb30BAHUEM CEPHIHOTO Hay4HOTo 000pyI0BaHUS

B pe3yabTaTe ocBOeHHS TMCHUILIAHBI 00yYAIOLIUICS 0/KeH

3.1|3naTh:

3.1.1|3naer kak pa60TaTI> C XUMHUYCCKUMHU BCUICCTBaAMH, COBPEMCHHBIM 060py]_'[0BaHI/IeM, OCHOBHBIC OIICpalru IIpu
BBITIOJTHCHUH KAQYCCTBCHHOT'O U KOJITMYCCTBCHHOI'O aHAJIM3a.

3.2|Ymetn:

3.2.1|YMeeT npoBOAUTH KAYECTBEHHBII U KOJIMYECTBEHHBIX aHAJIN3 BEIIECTB H MaTepuaioB. IHTeprpeTupoBaTh pe3yabTaThl
9KCIIEPUMEHTOB, PACUETHO-TEOPETHUECKUX pa00T. MOKET BHIIIOJIHUTH CTAaHJAPTHBIE OTIEPAIlMH Ha COBPEMEHHOM
Hay4YHOM 00OpYyOBaHUH.

3.3|Baanern:

3.3.1|ImeeT HABBIKH BHITOTHEHHUS KaUECTBEHHOTO M KOJTMYECTBEHHOTO aHAIM3a BEIIECTB M MaTepHaioB. Moxer
HMHTEPIPETUPOBATH CBOU SKCIIEPUMEHTAJIbHBIE TAHHBIC U 0(OPMIIATH IPOTOKOJIBI UCIILITAHUMN, TACIOPTa XUMHUYECKOH
HPOIYKINH, OTYETHI O BEIMIOJHEHHOH paboTe Mo 3a1aHHoi (opme.

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

O6u.|,a;| TPyAOEMKOCTb 19 3ET

YacoB o yueOHOMY Iany : 684 Busel KOHTPOIS B ceMecTpax:
B TOM YHCIIE :

aynuTopHbIe 3aHATHSA : 396 9K3aMeHsl 3, 4
camocTosTeNbHas padorta : 1228 3a4eTHl 3, 4

4acoB Ha KOHTponb : 117

KOHTaKTHas pabota: 444,2

UKP: 48,2

5. CTPYKTYPA U COJIEP’)KAHUE JUCIUIIJIMHBI (MOLY.JI5T)

Kon HaumenoBaHue pa3nesoB u TeM /BUA 3aHATHUS/ Cemectp | YacoB Jlutepatypa
| 3aHATHSA [Kvpc
Pa3nmen 1. AHaiInTHYeCKasi XUMHS KaK HAyKa
11 AHanuTHYecKas XUMUsI Kak Hayka /JIex/ 3 2 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5J13.1

013923334055

1.2 CoBpeMEHHOE COCTOSHUE U TEHAEHIIMU Pa3BUTHs aHATUTHYECKON XUMHUU: 3 2 JI1.1 J11.2 J11.3J12.1
WHCTPYMEHTAJIU3a1Usl, aBTOMATU3aLIMsl, MAaTEeMaTU3alus, MUHAATIOpU3aLus, JI2.2J12.3712.4
YBEJIMUCHHE A0JIM PU3MYECKHX METOJIOB, IEPEX0]] K MHOTOKOMIIOHEHTHOMY JI2.5J13.1
aHau3y, CO37IaHuE CEHCOPOB U TeCT-MeTo/10B. /Cp/ D152 3334035

Paznen 2. MeTpo.nomqecmle OCHOBBI XUMHYECKOI'0 aHAJIU3a
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2.1 MeTtpoiorudeckie OCHOBBI XMMUUECKOro aHanu3a /Jlex/ 3 4 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
D132 33 54 55
2.2 Mertpoiorudeckie OCHOBBI XMMUUeckoro aHanusa /Ip/ 3 4 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
D132 33 54 55
2.3 Beoganoe 3ansitue. TexHuka 6e3onacHocTd. Onepauy B XUMUYECKOM aHATU3E. 3 6 JIT.1J11.2 J11.3J12.1
3anuch U cTaTcTUUecKas 00paboTka pe3ynpTara aHanusza /Jab/ J2.2J12.3 J12.4
J12.5J13.1
213233 5455
24 CrannapTHble 00pasiibl, UX U3TOTOBJICHUE, aTTECTALIUS U UCIIOJIb30BAHUE. 3 5 JIT.1J11.2 J11.3J12.1
TpebGoBaHUS K METPOJIOTHIECKOM OIIEHKE B 3aBUCUMOCTH OT OOBEKTA U IENN JI2.2J12.3 J12.4
aHanu3a. CriocoObl MOBBIIEHHST BOCIIPOU3BOIMMOCTH M MPABUIBHOCTH JI2.5713.1
aHanu3a. OpraHu3anusi 1 METOI0JIOTHS METPOJIOTMYECKOTO 00CCIICUCHHU ST 21032533 54
JIeATeIbHOCTH aHATUTUYECKON CITy>KOBI
/Cp/
Paznen 3. Tunbl XMuMHYECKHX PeaKIUi M MPOIECCOB B AHAJTUTHYECKOH
XHUMHUH
3.1 Tumbl XUMUYECKHUX PEAKIMi U IPOIECCOB B aHATUTHYECKOH Xxumu /JIex/ 3 14 | JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
3.2 Bydepusie pactBopsl. Pacuer pH /TIp/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
3.3 CrannaptHbli 1 popMaibHbIi noTeHuuan. Y pasuenue Hepucra /TIp/ 3 3 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
3.4 CBolicTBa KOMIUIEKCHBIX coequnHeHnid. CTyrmeHyaroe 3 3 JI1.1 J11.2 J11.3J12.1
KOMIUIEKCOOOpa30BaHue. J12.2712.3J12.4
Mp/ J12.5J13.1
01323354055
3.5 CKOpOCTb peakifii B XHMHUUECKOM aHaIn3e. brICTphIe 1 Me/IJICHHbIE peaKIHH. 3 10 JIT.1 J11.2 JI1.3J12.1

OnemMeHTapHbIe cTafuu peakuu. CKOPOCTh ONpeeIiomas CTaausl.
Knaccuukanms KOMIUIEKCHBIX COSMHEHUH 10 XapaKTepy B3aUMOICHCTBUSL
MEeTaJUI-JIUTaH], 10 OAHOPOAHOCTH JIMT'AHAA U [IEHTPAIbHOTO HOHA
(xomrmekcoobpasoBatenst). CBOMCTBA KOMIUIEKCHBIX COSTUHEHHN, NMEIOIINe
AQHATUTUYECKOE 3HAYCHHUE: YCTOHYMBOCTD, PACTBOPH "MOCTh, OKPACKa,
JeTy4ecTb. TeopeTnieckre OCHOBEI B3aMMOACHCTBUSI OPraHUUECKAX PEareHTOB
C HEOpraHMYECKUMH HOHAMH. BiusiHne nX IPUPOABL, PacIIOI0KEHNS]
(hyHKLIMOHAIBHO-aHAIUTUYECKHE TPYIII, CTEPEOXUMHH MOJIEKYJI peareHTa Ha
€ro B3aMMOJICHCTBUE C HEOPTaHMUECKUMHU HOHAMU. Teopust aHaIOTUi
B3aMMOJEHCTBYS MOHOB METAJUIOB C HEOpraHndeckumu peareHTamu tumna H20,
NH3 u H2S u xucnopon-, a301-, cepocoaep aliMi OPraHUuSCKUMH
pearenramu. /Cp/

JI2.2J12.3 J12.4
J12.5J13.1
013923334055

Pa3znen 4. MeToabl 00HApY:KeHUS M WACHTHHHKALMH

© ®I'bOY BO «Henl'V»




Y

MUHOBPHAVKHU POCCHUU
denepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTesibHOS
YUPESIKICHUE BBICILIETO 00pa30BaHHs

«Yenabunckuii rocynapcrseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamMMa AMCHUIUIMHBL "AHaIUTHYSCKass XUMHEsL" TI0 HAPABJICHUIO MOATOTOBKY (crerransHocTH) 04.03.01
"Xumus" HanpaBiaeHHOCTH (podmitio) AHanmuTHYEeCKas XUMUA U xuMudeckas skcnepruza ®I'BOY BO «Uenl V»

cTp. 6

4.1 Meroas! oOHapyxeHUs U uaeHTudukanuy /Jlex/ 3 4 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
D132 33 54 55
4.2 DKCIIpecCHbI KaueCTBEHHBII aHAIU3 B 3aBOACKHUX U OJIEBBIX YCIOBHSIX. 3 4 JIT.1J11.2 J11.3J12.1
Tecr-MeTo 161 OOHAPYKEHUS BelecTB. [IpuMepbl MPaKTUYECKOTO MPUMEHEHUS JI2.2J12.3 J12.4
MeT0J10B 0OHapyxeHus. /Cp/ J12.5J13.1
D132 33 54 55
Pa3znen 5. MeToabl BbljIeJIeHHsI pa3/ieJieHUsI i KOHIIEHTPUPOBAHMSI
5.1 MeTob! BbIICICHHS pa3/ieieHUs U KOHIICHTpUpoBaHust /JIex/ 3 4 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
013233 54 55
5.2 CeJleKTUBHOE pa3/IelICHHE SJICMEHTOB METOJIOM IMOI00pa OPTaHUIECKUX 3 6 JIL.1J11.2 J11.3J12.1
pacTtBopuTeneli, usmenenue pH BoHO# (a3pl, MACKUPOBAHUS U JI2.2J12.3J12.4
neMackupoBaHus. [IpuOopsI A7 SKCTpaKIUK. MeTOoIbl OCAXKICHUS 1 JI2.5J13.1
coocaxaeHus. [[puMeHeHHe HEOPTAHUIECKUX U OPTaHUIECKUX PEareHTOB IS 2152 33 34 55
ocaxeHus. /Cp/
Pa3nen 6. 'paBuMeTpuyecKuii MeTo aHAIN3A
6.1 I'paBumeTrpuyeckuil MeToa aHanusa /JIex/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
6.2 DaKTopBl, BIUAIOIINE HA TOYHOCTD B3BEIINBaHUs. TeXHUKA B3BELIMBAHUS. 3 4 JI1.1J11.2 J11.3J12.1
IIpumeps! mpakTHIECKOTO MPUMEHEHHS TPABIMETPHUIECKOTO METOIa aHAIH3A. JI2.2J12.3 J12.4
Omnpenenenue 3JIeMEHTOB B BUE OKCUI0B. OnpeiesieHne KanbIus 1 MarHus; JI2.5713.1
HCTOYHHUKH OIIHUOOK MpH uX onpeneneHun. /Cp/ 2152333435
Pazgen 7. TuTpuMeTpH4ecKre METOABI aHAJIN3A
7.1 TurpuMeTpruvecKrue MeTo bl aHanu3a. /JIex/ 3 8 JI.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
013233 5455
7.2 KucnorHo-ocHoBHOe TUTpOoBanue /I1p/ 3 6 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5J13.1
013233 5455
7.3 OKHCIIHUTETBHO-BOCCTAHOBHTENBHOE THTpOBaHHe /T1p/ 3 6 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5J13.1
013233 54 55
7.4  |KommiekcoHomerpuueckoe TutpoBanue /I1p/ 3 4 JI1.1 J11.2 J11.3J12.1

J12.2J12.3J12.4
J12.5J13.1
013233 54055

© ®I'BOY BO «Henl'V»




Y

MUHOBPHAVKHU POCCHUU
denepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTesibHOS
YUPESIKICHUE BBICILIETO 00pa30BaHHs

«Yenabunckuii rocynapcrseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamMMa AMCHUIUIMHBL "AHaIUTHYECKas: XUMHEsL" TI0 HATPaBJICHUIO MOATOTOBKH (crienuanbHoctn) 04.03.01
"Xumus" HanpaBiaeHHOCTH (podmitio) AHanmuTHYEeCKas XUMUA U xuMudeckas skcnepruza ®I'BOY BO «Uenl V»

crp. 7

7.5 OcanurensHoe TutpoBanue /IIp/ 3 4 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5713.1
D132 33 54 55
7.6 [IpuroroBneHue pacTBOpa XJIOPUCTOBOJOPOJHON KHUCIOTHI. Y CTaHOBKA 3 6 JIT.1 J11.2 JI1.3J12.1
TUTPa PACTBOPa XJIOPUCTOBOIOPOIHOM KUCIOTHI. OnpeieneHne kKapOoHaTHOU JI2.2J12.3 J12.4
JKECTKOCTH BoJbI /J1ab/ JI2.5713.1
D132 33 54 55
7.7 OnpeneneHue eAKOro HaTpa U KapOoHaTa HaTPUs IIPH COBMECTHOM 3 6 JIT.1J11.2 J11.3J12.1
MPUCYTCTBUU METOIOM (DUKCHPOBAHUS IBYX TOUEK SKBHUBaJICHTHOCTH /J1ab/ J2.2J12.3 J12.4
J12.5J13.1
213233 5455
7.8 IIpuroroBneHne pacTBopa €IKOro HaTpa. Y CTaHOBKA THTPA €IKOT0 HaTpa 1o 3 6 JIT.1J11.2 J11.3J12.1
XJIOPUCTOBOZIOPOIHOM Kuciore. OnpeneneHue coaepxanus GochopHoii JI2.2J12.3 J12.4
KUCIOTHI /J1ab/ J12.5J13.1
213233 5455
7.9 OnpeerneHrue MOJIBHON MacChl 3KBHBAJICHTA OPTaHUYECKO# KUCIOTHI /J1ab/ 3 6 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
013233 354 55
7.10 |IIpuroToBieHHE pacTBOpa EpMaHraHaTa Kauus. Y CTAHOBKa TUTpa 3 6 JIT.1 J11.2 JI1.3J12.1
CTaH/IapTHOI'O pacTBOpA epMaHraHarta kanus. OnpezaeneHue Guxpomara Kauus JI2.2J12.3 J12.4
00paTHBIM TUTPOBAHUEM C cOJIbI0 Mopa /J1ab/ JI2.5713.1
013233 354 55
7.11 |Onpenenenue MPOIEHTHOTO COAEPIKAHUS MIEPOKCHIA BOAOPOIa B 3 6 JIT.1 J11.2 JI1.3J12.1
(hapmaneBruueckux npenaparax. OnpeznenaeHue HUTpUTOB /J1ab/ JI2.2J12.3 J12.4
JI2.5J13.1
013233 54 55
7.12  |OnpenerneHue OKUCIAEMOCTH (COACPIKAHUS OPTaHMYECKHUX BEIIECTB) PEUHOM 3 6 JIT.1 J11.2 JI1.3J12.1
BOJibI /J1a6/ JI2.2J12.3 J12.4
JI2.5J13.1
01323335455
7.13  |Komnoxsuym Nel /J1a6/ 3 6 JI1.1 J11.2 J11.3J12.1
J12.2712.3J12.4
JI12.5J13.1
010523334035
7.14 |BuxpomaToMeTpHiecKoe ONpeeeHHe jKelle3a: aHalInu3 CTANU U1 0e30IacHbBIX 3 6 JI1.1 J11.2 J11.3J12.1
oputs /J1a6/ JI2.2J12.3J12.4
JI12.5J13.1
010523334035
7.15 |IIpuroToBieHue pacTBOpa THOCYIb(ara HATPHs. Y CTAHOBKA TUTPA pacTBOpa 3 6 JIT.1J11.2 J11.3J12.1

THOCYINb(aTa 1Mo ouxpomary kanus. OnpeeneHue akTHBHOTO XJIopa B
oTOenMBarIMX npemnaparax /J1ad/

J12.2J12.3J12.4
J12.5J13.1
013233 54055

© ®I'bOY BO «Henl'V»




Y

MUHOBPHAVYKU POCCHUUA
DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMMa AMCHUIUIMHBL "AHaIUTHYECKas: XUMHEsL" TI0 HATPaBJICHUIO MOATOTOBKH (crienuanbHoctn) 04.03.01
"Xumus" HanpaBiaeHHOCTH (podmitio) AHanmuTHYEeCKas XUMUA U xuMudeckas skcnepruza ®I'BOY BO «Uenl V»

cTp. 8

7.16 |Omnpenenenue cynbbura HaTpus. OnpeeseHrue CoaepIKaHus aCKOPOHMHOBOM 3 6 JIT.1J11.2 J11.3J12.1
KHCJIOTHI B TPOXJIaIUTEIbHBIX HATUTKAX /J1ab/ J2.2J12.3 J12.4
J12.5J13.1
D132 33 54 55
7.17  |[IpurotoBnenue pactBopa komiuiekcoHna lll. IIpurorosnenue crangapTHOro 3 6 JIT.1J11.2 J11.3J12.1
pacTBopa IIMHKa. Y CTaHOBKA TUTpa pacTBopa koMiuiekcoHa 11 mo nunky /J1a6/ J2.2J12.3 J12.4
J12.5J13.1
D132 33 54 55
7.18 |Omnpenenenue xKeCTKOCTH BOAOIPOBOIHOM BOJIbI. AHAIN3 CMECH HOHOB 3 6 JIT.1J11.2 J11.3J12.1
KaJbIKsA ¥ MAarHUs IPH COBMECTHOM TpucyTcTBHH /J1ab/ J2.2J12.3 J12.4
J12.5J13.1
213233 5455
7.19 |Omnpenenenue aTOMUHHS B CIUIaBaX METOJOM OOpaTHOTO 3 6 JIT.1J11.2 J11.3J12.1
KOMILICKCOHOMETPUIECKOTO TUTpOoBaHust /J1ab/ J2.2J12.3 J12.4
J12.5J13.1
213233 5455
7.20 |Omnpenenenue cepedpa B cruiaBax Merogom ®Donbrapaa /J1ad/ 3 6 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
013233 354 55
7.21  |KomnokBuym Ne2 /JTa6/ 3 6 JI.1J11.2 J11.3J12.1
J12.2J12.3J12.4
JI2.5J13.1
013233 354 55
7.22  |BausHue BeIMYHHBI KOHCTAHT KUCIOTHOCTH MM OCHOBHOCTH, KOHIICHTPAIHH 3 10,9 | JI1.1JI1.2 J11.3J12.1
KHCJIOT WJIM OCHOBAaHHUH, TEMIEPATYpPhl HA XapaKTep KPUBLIX TUTPOBAHUSI. JI2.2J12.3 J12.4
KucnoTrHo-0ocHOBHOE THTpOBaHKE B HEBOJHBIX cpenax. OnpeneneHne a3oTa 1mo JI2.5J13.1
Metony Kvenbnansa u coseil aMMOHUS NIPSIMBIM U KOCBEHHBIM METOJAMHU. 013233 54 55
OmnpeneneHue HUTPATOB U HUTPUTOB. /Cp/
7.23  |I'excanmanomerpudeckoe TuTpoBanue. /JIa6/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI12.5J13.1
0132335405
Paznen 8. Teopusi m npakTUKa Npo600TOOpPa M NPOGONOATOTOBKHU
8.1 Teopwust ¥ mpakTHKa IPOOOOTOOPA M MPOOONOATOTOBKH. /JIeK/ 3 8 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5J13.1
01032335405
8.2 OcHoBHBIE c110c00BI IIepeBoa Mpoodsl B hopMy, HEOOXOAUMYIO IJIS JTaHHOTO 3 2 JIT.1J11.2 J11.3J12.1

BHJIa aHAIIM3A: PA3JIOKCHUE MO ACHCTBHEM BBICOKHX TEMITEPATyp, AaBICHHUS,
BBICOKOYACTOTHOTO pa3psiia; KOMOMHUPOBAHUE PA3IUIHBIX TIPHEMOB;
0COOCHHOCTH Pa3JIOKEHUsI OpraHMYecKux coequnenuit. /Cp/

JI2.2J12.3 J12.4
J12.5J13.1
01030233 54 55

Pa3nen 9. OcHoBHbBIE 00bEKTHI AHAJIH3A

© ®I'bOY BO «Yenl Yy
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MHWHOBPHAYKH POCCHUU

YUpeXIeHHE BBICILIET0 00pa3oBaHus

DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpaMMa AMCUUIUIMHBL "AHaTUTHYECKas: XUMHU" TI0 HAIPaBJICHUIO MOArOTOBKH (crerpansHoctr) 04.03.01
"Xumus" HanpaBiaeHHOCTH (podmitio) AHanmuTHYEeCKas XUMUA U xuMudeckas skcnepruza ®I'BOY BO «Uenl V»

ctp. 9

9.1 OcHoBHbIE 00BeKTHI aHanu3a /JIex/ 3 4 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5713.1
D132 33 54 55
9.2 Buonornueckue u MeMIUHCKHE 00BEKThI. AHAIUTHYECKUE 3a/1a41 B 3TOU 3 4 JIT.1J11.2 J11.3J12.1
o0sacti. CaHUTapPHO-THTHEHUYECKUI KOHTPOITb. ['eosiornueckie 00bEeKTHI. JI2.2J12.3 J12.4
AHanu3 CUJIMKaTOB, KApOOHATOB, JKEJIE3HBIX, HUKEIb- KOOAJIBTOBBIX PY/, JI2.5713.1
nmoJIMMeTaIuIndeckux pya. /Cp/ 21523334035
Pa3gen 10. BBenqeHue B MHHCTPYMEHTAJbHbIE METO/bI AaHAJIN32
10.1 |BBenmeHue B HHCTpYMEHTAIbHBIC METO/IbI aHANN3a /JIek/ 4 4 JIL.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5713.1
013233 54 55
10.2 |BBexmeHue B HHCTpYMEHTalIbHBIC MeTO b1 /J1ab/ 4 6 JIL.1J11.2 J11.3J12.1
J2.2J12.3 J12.4
J12.5713.1
013233 54 55
10.3  [Posb HHCTpYMEHTAILHBIX METOAOB M X MECTO B OOIIEH CTPYKTYpe 4 2 JIL.1J11.2 J11.3J12.1
AQHAJMTUYECKOW XUMUH MPU PEUICHUH OCHOBHBIX MPOOJIEM aHAINTHYECKOH JI2.2J12.3 J12.4
XUMHAH HW30UpaTebHOCTH, YyBCTBUTEIHLHOCTH, TOYHOCTH, JI2.5J13.1
npousBouTesnsHOCTU. /Cp/ 013233 54 55
Paznen 11. OcHOBBI 2JIeKTPOXMMHYECKHX METO/I0B aHAJIN3A
11.1  |OcHOBBI 3TEKTPOXUMHUUECKUX METOJOB aHanu3a /JIex/ 4 6 JI1.1J11.2 J11.3J12.1
J12.27123J12.4
J12.5J13.1
013233 54 55
11.2 |CpaBHuTENbHAs XapaKTEPUCTHKA YYBCTBUTEILHOCTH U U30MPATEILHOCTH, 4 2 JI1.1J11.2 J11.3J12.1
o0J1acTei MPUMEHEHHS IEKTPOXUMHUECKHX MeTo10B /Cp/ JI2.2J12.3 J12.4
J12.5J13.1
013233 54 55
Paznen 12. [loTtenuomeTpust
12.1  [TTotenuuometpus /JIex/ 4 6 JI1.1 J11.2 J11.3J12.1
JI2.2J12.3 J12.4
JI2.5J13.1
013233 5455
12.2  |[lotenunomerpus /TIp/ 4 4 JIT.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
JI2.5J13.1
013233 54 55
12.3  [TIpsmoe moTeHIIMOMETpHUYECKOE orpeaesieHre Gpropua ¢ GTOpUICEICKTUBHBIM 4 6 JI1.1 J11.2 J11.3J12.1

anekTpoaom /J1ab/

J12.2J12.3J12.4
J12.5J13.1
013233 54055

© ®I'bOY BO «Yenl Yy
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MUHOBPHAVKHU POCCHUU
denepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTesibHOS
YUPESIKICHUE BBICILIETO 00pa30BaHHs

«Yenabunckuii rocynapcrBeHssiii yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamMMa AMCHUIUIMHBL "AHaIUTHYSCKass XUMHEsL" TI0 HAPABJICHUIO MOATOTOBKY (crerransHocTH) 04.03.01
"Xumus" HanpaBiaeHHOCTH (podmitio) AHanmuTHYEeCKas XUMUA U xuMudeckas skcnepruza ®I'BOY BO «Uenl V»

crp. 10

12.4  |KucioTHO-OCHOBHOE MOTEHIHOMETPHIECKOE TUTpOoBaHUe /J1ab/ 4 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
D132 33 54 55
12.5 |OxucIUTETBHO-BOCCTAHOBUTENEHOE IIOTCHIIHOMETpUYeCcKOe THTpoBanue /J1ab/ 4 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
D132 33 54 55
12.6  |M3meHeHue 3IIEKTPOAHOTO OTEHIIMAIIA B ITpoliecce TUTpoBaHus. CriocoObl 4 2 JIT.1J11.2 J11.3J12.1
0o0HapyXeHHsI KOHEYHO! TOYKH TUTPOBAHUS; MHAUKATOPEI. Vcmonp30Banne JI2.2J12.3 J12.4
peaKIuii KUCIIOTHO-OCHOBHBIX, OCKICHHMS, KOMILUIEKCOOOpa30BaHuUs, JI2.5J13.1
OKHCIIeHUsI-BOccTaHOBIeHHS. /Cp/ 213233 5455
Pa3znen 13. BoibTamnepomerpus
13.1 |Bombsrammnepomerpus /JIex/ 4 4 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
013233 54 55
13.2 [Ammnepomerpuueckoe TutpoBanue /IIp/ 4 2 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
JI2.5J13.1
013233 54 55
13.3 [Ammepomerpuyeckoe TUTPOBAHHUE C OJJHUM MHIMKATOPHBIM 3J1eKTpoioM /J1ab/ 4 6 JIL.1J11.2 J11.3J12.1
J12.2712.3 J12.4
JI2.5J13.1
013233 54 55
13.4 |AmmepomeTpudecKkoe TUTPOBAHUE C IBYMSI HHIUKATOPHBIMH 3JIEKTPOAAMHU 4 6 JI1.1J11.2 J11.3J12.1
/J1ab/ J12.2712.3J12.4
J12.5J13.1
0132335455
13.5 |Ammepomerpudeckoe TuTpoBanue. CymHocTs MeToaa. VHIuKaTopHbIe 4 2 JI1.1J11.2 J11.3J12.1
31eKTpoabl. BeIOOp moTeHana HHANKaTOPHOTO AIEKTPOAA. JI2.2J12.3 J12.4
AMniepoMeTpruecKoe TUTPOBAHUE C OJJTHUM U JBYMsl HOJIAPU30BaHHBIMU JI2.5J13.1
INMEKTPOAaMu. Bubl KpuBBIX TUTpOBaHwUs. /Cp/ 010523334035
Paznen 14. KynonoMeTpust 4 371eKTPOrpaBUMeTPHs
14.1 |KynoHometpwus u anekTporpaBumerpus /JIex/ 4 2 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5J13.1
013233 54 55
14.2  |Kynonometpus /TIp/ 4 4 JI1.1 J11.2 JI11.3J12.1
J227123J12.4
JI2.5J13.1
013233 54 55
14.3  |KynoHomerpuueckoe TutpoBanue /J1ab/ 4 6 JI1.1 J11.2 J11.3J12.1

J12.2712.3 J12.4
J12.5J13.1
01030233 54 55

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKH POCCHUU

\,} denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTeNIbHOE
YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMMa AMCHUIUIMHBL "AHaIUTHYSCKass XUMHEsL" TI0 HAPABJICHUIO MOATOTOBKY (crerransHocTH) 04.03.01
"Xumus" HanpaBiaeHHOCTH (Mpodmitio) AHanmuTHYeCKas XUMus 1 xuMudeckas sxcneptuza ®I'BOY BO «Uenl'Y»

crp. 11

14.4

[IpeumyriecTBa U OrpaHUYEHUSI METO/1a KYJIOHOMETPHUYECKOTO TUTPOBAHHUS 110
CPaBHEHHIO C IPYTHMH TUTPUMETPUIECKUMH MeToaMu. /Cp/

4

2

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
010233 54 55

Paznen 15. KongykTomeTpusi

15.1

Konnyxromerpus /Jlex/

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
01030233 54055

15.2

Kounpykromerpust /TIp/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 54 55

15.3

KouaykToMeTpHst 1 KOHAYKTOMETpUIECKoe TUTpoBaHue /J1ab/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 54 55

15.4

BricokouacToTHOE TUTpOBanue /J1a6/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 54 55

15.5

KonTakTHas u 6eckoHTaKTHas KOHykTomeTpus /Cp/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
013233 54 55

Pa3nesn 16. OcCHOBBI CHIEKTPOCKONMUYECKHUX METOI0B aHAJIM3A

16.1

CrnexTpocKonu4ecKre MeTobl ananuza /JIex/

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4
JI2.5713.1
010323354055

16.2

CrieKTpbl MOJIEKYIT; UX 0COOEHHOCTH. CXeMBbI 3JIEKTPOHHBIX YPOBHEH
MoJiekyibl. [TpencraBieHue o MOTHON SHEPTUU MOJIEKYIT KaK CyMMBbI
JNEKTPOHHOM, KOIeOaTeIbHON U BpamarenbHoit /Cp/

0,9

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
01323354055

Pa3nen 17. MeToabl AaTOMHOH ONTHYECKOii CIEKTPOCKONHI

17.1

MeTobl AaTOMHOMN ONTHYECKOH crieKTpockomnuu /JIex/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
013923334055

17.2

OcHoBHas ammnaparypa: CiekTporpadsl, KBaHTOMETpbI. [1naMeHHbIe
(oToMeTpsI U crieKTpodoToMeTpEl. MeTposornieckie XapakTepUCTUKH H
aHaTUTHYEeCKue BO3MOKHOCTH /Cp/

10

JI1.1 J11.2 J11.3J12.1
J12.2J12.3J12.4
J12.5J13.1
013233 54055

Pa3nen 18. MeToabsl aTOMHO#i pEeHTIeHOBCKOI CIIEKTPOCKONMUM

© ®I'bOY BO «Henl'V»
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MHWHOBPHAYKH POCCHUU

YUpeXIeHHE BBICILET0 00pa3oBaHus

DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMMa AMCHUIUIMHBL "AHaIUTHYSCKass XUMHEsL" TI0 HAPABJICHUIO MOATOTOBKY (crerransHocTH) 04.03.01
"Xumus" HanpaBiaeHHOCTH (Mpoduito) AHanmuTHYEeCKast XUMHUA U xuMudeckas skcneptuza @I'BOY BO «Henl'V»

crp. 12

18.1

MeTozapl aTOMHOW PEHTTEHOBCKOW crieKTpockonuu /Jlex/

4

2

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
010233 54 55

18.2

[TpUHIUIT PEHTTEHOAMUCCUOHHOM CIIEKTPOCKOITHH; PEHTICHOCTICKTPATbHBIN
MHUKpoaHanu3 (3NeKTpoHHbIN 30H1) /Cp/

10

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
010233 54 55

Paznen 19. MeToabl MOJIeKYJISIPHOIT ONTHYECKOH CIEKTPOCKONMUM

19.1

MeToabl MOJIEKYJISIPHON ONTHYECKOH crieKTpockomuu /JIex/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 54 55

19.2

dortomeTpuueckoe TutpoBanue /TIp/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 54 55

19.3

Abcop6ronnas criekrpockomnus /T1p/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 54 55

19.4

dnyopumerpus /IIp/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
013233 54 55

19.5

DoToMeTpUUECKOE OIIPEEICHNE KOHCTAHT HOHU3ALUH TUMOJIOBOTO CHHETO
/J1a6/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
JI2.5713.1
013233 54055

19.6

doToMeTpHUEeCKOE OIIPEENICHNE cOCcTaBa KoMmIriekca /J1ab/

JI1.1J11.2 J11.3J12.1
J122J123J12.4
JI2.5J13.1
01323354055

19.7

dotomerpuueckoe TUTpoBaHue /J1ad/

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4
JI2.5J13.1
01323354055

19.8

doToMeTpuUeCcKOE OIIPEACICHNE IBYX OKPAIIEHHBIX BemecTs /J1ab/

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4
JI2.5J13.1
013233354055

19.9

Juddepennuanshas poromerpus /J1ad/

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
01030233 54 55
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19.10 [TypOumnmerpus /J1ad/ 4 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5713.1
D132 33 54 55
19.11 |JTromuHecueHTHbIH aHanu3 /J1ab/ 4 6 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5713.1
D132 33 54 55
19.12 |CnexrpodoTomMepHs Kak METOJ UCCIEOBaHUS PEaKIUii B paCTBOPaXx. 4 13 JIT.1J11.2 J11.3J12.1
Mertponormdeckre XapakTepUCTUKU M aHAJTUTHIECKHE BO3MOKHOCTH. JI2.2J12.3 J12.4
IIpumepsl npakTHUecKoro npuMeHeHus. TylleHue JIOMUHECIICHIIUHN. JI2.5713.1
CriekTpanbHbie U (U3NKO-XUMHUYECKHE TTOMeXH. KonuecTBeHHbIN aHaIN3 21320335435
JIIOMHHECIIEHTHBIM METOZIOM. MeTpOJIOrn4ecKne 1 aHaIUTHIECKUE
XapaKTePUCTUKH METOJIa B CPABHEHHUHU C METOAOM criekTpodoTomerpuu. /Cp/
Pa3nen 20. XpomaTorpaduueckune MeTobl aHAIN3A
20.1 |Xpomarorpaduueckue MeTo bl aHanu3za /Jlex/ 4 6 JIT.1 J11.2 J11.3J12.1
J227123712.4
J12.5J13.1
20.2  |T'azoBas xpomatorpadus. I'azo-agcopOiuonnas (ra3o-TBepaodastas) u 4 20 | JI1.1J11.2 J11.3J12.1
ra3o-xuIKocTHas xpomarorpadus. CopOeHTHI 1 HOCUTENH, TpeOOBaHHS K HUM. JI2.2J12.3J12.4
Mexanusm paznenenus. Cxema razoBoro xpomarorpada. Kononku. JI2.5J13.1
JIeTeKTOpBI, MX YyBCTBUTEIBHOCTh M CEIEKTUBHOCTH. O0IaCTH IPUMEHEHUS 2103253 24
ra3oBoii xpomarorpaduu. /Cp/
Pa3nen 21. Kunetnueckne MeToAbI aHAJIN3A
21.1 |Kunernueckue MeToasl ananm3a /JIex/ 4 2 JI1.1 J11.2 J11.3J12.1
J12.2712.3 J12.4
JI2.5J13.1
01323335455
21.2  |Kunernyeckue meto sl anaimsa /TIp/ 4 4 JI1.1 J11.2 J11.3J12.1
J12.2712.3 J12.4
JI2.5J13.1
013233 54 55
21.3 |KuHeTwueckuii U KaTaTUTOMETpHUYECKUii aHanu3 /J1ab/ 4 6 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5J13.1
013233 5455
21.4 |3auerHoe 3amanue /J1a6/ 4 6 JI1.1 J11.2 J11.3J12.1
J12.2712.3J12.4
JI12.5J13.1
013233 5455
21.5 CriocoObl onpeiesieHust KOHIEHTPAIMH 110 IaHHBIM KMHETHYECKHX U3MEPCHUH. 4 8 JI1.1 J11.2 J11.3J12.1

IIpumeps! mpakTHYeCcKOro npuMeHeHus. OnpeneeHne HeopraHMIeCKuX H
opranuueckux coeaunenuit /Cp/

J12.2J12.3J12.4
J12.5J13.1
010323354055

Paznen 22. ABToMaTH3alus METOI0B aHAJIN3A U UCNOJIb30BaHue DBM
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"Xumus" HanpaBiaeHHOCTH (poduino) AHanmuTHYeCKas XUMUA U xuMudeckas skcneptuza ®I'BOY BO «Henl'Vy» ctp. 14
22.1 ABTOMaTH3aIMsI METOJIOB aHaIK3a U HcIonb3oBanue DBM /Jlex/ 4 2 JI1.1 J11.2 J11.3J12.1
JI2.2J12.3J12.4
JI2.5713.1

010233 54 55

22.2  |Ucnonb3oBanue IBM U nepcoHaIbHBIX KOMIBIOTEPOB aHATUTHYECKOI XUMHU. 4 2 JIT.1J11.2 J11.3J12.1
ABTOMAaTHUYECKOE YIPABJICHUE X0J0M aHAIN3a, cOOp U IepBHUYHast 00paboTKa J2.2J12.3 J12.4
pe3yibraToB aHanu3a. OOpaboTka MHOTOKOMIIOHEHTHBIX CIIEKTPOB U JI2.5713.1
xpomarorpamm. ['uOpuaHsie ycTpoiicTBa aHanuzatop- 9BM. /Cp/ 21523334035

Pa3znen 23. MHas koHTakTHAs1 paboTa

23.1 |MupuBuayanbHBIC KOHCYJIBTAIMU, TEKYIHH KOHTpOb /IKP/ 3 24,1 | JI1.1J11.2 J11.3J12.1

J12.2J12.3 J12.4
J12.5713.1

3192233 5435

23.2 |MapuBuayanbHBIC KOHCYJIBTAIMU, TEKYIHH KOHTpOb /IKP/ 4 24,1 | JI1.1J11.2 J11.3J12.1

J12.2 7123 J12.4
J12.5713.1

3192233 5435

6. ®OHJ OIEHOYHbBIX CPEICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

KOJUIOKBHYM
OTYETHI 110 Ta0OPaTOPHBEIM paboTaM
JOMAIIHHE 3a/1a9H

KOHTpOJIbHAs paboTa

TECTHI

BOMPOCHI K IK3aMEeHY

BOIIPOCHI K 3a4€Ty

6.2. TunoBbie KOHTPOJIbHBIC 3aIaHUSAl U HHBIC MaTePHUaAJIbI I Te]cymeifl aTreCcranuu

Tunossie 3aganus kommokBuyma Nel (3 cemectp)

YcTHBIE OUIIETHI

Buner 1.

OTt00p u ycpenHeHue npoObl. B3sTre HaBeCKH.

Buner 2.

Tepmuueckoe pasiokeHHUe OPraHUYeCKUX BellecTB. [IpuMeHeHre MUpoJI3a IS 1eIel CTPYKTYPHOTO, (YHKIIHOHAILHOTO U
3JIEMEHTHOTO aHAJIN3A.

buner 3.

VcTOYHHKY OTPEITHOCTEH TIPH PA3I0KEHAH MPOOBI: MOTEPH JETYINX BELIICCTB.

[MucbMeHHbIE OUIIETHI

Buner 1.

1. Knaccudukanus METOI0B aHATUTHIECKOH XMMUH [0 Macce MCCIIelyeMOTo BeIeCTBa.

2. IlpuBectn npumep nepeBeeHus mupomo3nta MnO2 B pacTBop.

3. Paccunrarh mOrpeIHOCTh NIPUTOTOBICHUS TUTpOBaHHOTO pacTBopa Na2CO3 (mpu BbIpaskeHUH KOHIICHTPAUK Yepe3 TUTP), €CIIH
B3sTa HaBecka M = 1,3250 r u pacTBopeHa B MepHOH Koj0e BMecTUMOCTbhI0 250,0 Mt

Buner 2.

1. Paznoxxenue npoObl HEOPraHUYECKUX U OPTAaHUYECKHUX BELIECTB MUPOTHIPOITH3OM.

2. CoCTaBUTB M yPaBHSIThH PEAKIUIO PACTBOPEHHS JKele3HOH pyasl Fe203 B CoNsHO# KUCIOTE B IPUCYTCTBUH XJIOPHUJIA OJIOBA.
Oco0CHHOCTH pacTBOPEHHS B KOHLICHTPUPOBAHHOMN COJITHON KHUCIIOTE.

3. Paccuurars morpemHocts onpeesieHns HopmaibHoctd HCI, eciu Ha TurpoBanue 25,00 mut sToro pacreopa mouuio 20,68 mit
CTaHJAPTHOT'O pacTBopa coibl ¢ HopMasibkHOCTHEO (0,10000 [ 1 0,00004) Mr-sKB/1.

Buner 3.

1. Pa3nenenne u xoHuenTpupoBanue. Llenn u 3amaqn.

2. OcoOeHHOCTH Pa3lIoKEHHS B XJIOPHOW KUCIIOTE.

3. Paccuurath norperiHocts npurorosnenus 0,0200 H. pacTBopa OuxpoMaTa Kajius 10 TOYHOH HaBeCKe, pACTBOPEHHOM B
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@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMMa AMCUUIUIMHBL "AHaIUTHYCCKass XUMHEsL" TI0 HAIPaBJICHUIO MOATOTOBKY (crerranbHocTH) 04.03.01

ctp. 15
"Xumua" HampaBlieHHOCTH (mpoduito) AHanuTHYecKas XuMus U xumudeckas sxkcneptuza @I'BOY BO «Henl 'V p

MEpHOM K0JI0e BMECTUMOCTBIO 1 J1. I3MEHHTCS JIM MOTPEeNIHOCTb, €CIIM PACTBOP TOH e KOHLIEHTPAIUU TOTOBUTH M3 TOUHOW HABECKH,
pacTBopsisi €€ B MEpHO# KoJ16e BMECTUMOCTBIO 250 mi?

Tumnossle 3ananus kosutokBuyma No2 (3 cemectp)

YcTHBIE OUIIETHI

buner 1.

[TonsaTune oxxnto3uu. OCHOBHbIE NPUYHHBI.

Buner 2.

Ha3zoBute /1Ba OCHOBHBIX TpeOOBaHHS K ()OPME OCAKICHHUS.
Buner3.

[TonsTre KoarymsAIUM.

[TuceMeHHbBIC OUITETHI

Buner 1

1. Crarmaptuzanus pactBOpoB TUTpaHTa. OCHOBHEIE IPUEMBI THTPOBAHMS.

2. KoHcTaHTBI, XapaKTepU3YIOIIHE PEAKIIMK MTPOTOIN3a KUCIIOT (M OCHOBAHHI) U aBTOIIPOTOJIN3a PACTBOPUTEIICH.
3. Ompenenenne OMXPOMATOB ITEPMAHTaHATOMETPHIECKIM METOIOM.

buner 2

1. Teopuu [e6ast-Xrokkens. 3aBUCUMOCTh KOHCTAHTBI PABHOBECHS OT HOHHOM CHIIBI U TEMIIEPATYPHI.

2. KpuBble OKHCIUTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBaHU. Penokc-uHauKaTopsl. PacyeT noTeHana TOYKM SKBUBAJICHTHOCTH U
BBIOOp MHAMKATOpA.

3. Onpenenenre YKBUBAJICHTHOW MacChl OPraHMYECKON KHCIIOTHI B CyXOM Ipernapare.

buner 3

1. PaBHOBecHe B pacTBOpax KOOPAWHALMOHHBIX coequHeHHi. CTyneH4Yarbie U 001Iie KOHCTAHThl YCTOMYHBOCTH.
2. TurpoBaHHE MHOTONIPOTOHHBIX KUCIIOT U OCHOBaHUM, a TaK)Ke CMECeH KUCIIOT U OCHOBAaHHH.

3. Onpenenenue cynbdura HATPUS HOJAOMETPUIECKUM METOJIOM.

Tunossle 3a1aHus TecToB (4 cemecTp)

1. Kakoit (nm kakue) 3JIeKTPOIUTEI 00yCIaBIHBAIOT AEKTPONPOBOJHOCTD B TOUKE CTEXHOMETPHIHOCTH MPH KOHAYKTOMETPUIECKOM
tutpoBaHuu pactBopa Na2S0O4 anerarom Oapus B coorBeTcTBUH ¢ ypaBHeHHeM Na2S04 + BaAc2 = BaSO4 +2NaAc?

1. Na2SO4

2. BaAc2

3. BaSO4

4. NaAc

2. Hutpat-cenexTuBHBII 3JEKTPOA — 3TO AIEKTPOA C BOZOOHOBIIAEMOM TOBEPXHOCTHIO MEMOPAHBI, B KOTOPOH KUIKIH HOHOOOMEHHHK
COCTOUT U3 HUTpATa:

1. METHJICHOBOTO CHHETO, PACTBOPEHHOT'O B TOIYOJIE

2. OPMITHAHTOBOTO 3€JICHOTO, PACTBOPEHHOTO B allETOHUTPHIIE

3. KPUCTAJUTHYECKOTO (PHOTETOBOTO, PACTBOPEHHOTO B HUTPOOEH301Ie

4. BapMaMHHOBOIO TO1y0O0r0, pCTBOPEHHOI'O B TUOKCUIE

. Kakoil 3Hak uMeeT KaToiHBIN TOK, IPOTEKAIOIUH Yepe3 UHAUKATOPHBIH 2JIEKTPOA PU BOJIbTaMIIEpOMETpUn?
+
2.—

= W

4. Kaxas 13 nepeyrcIeHHbIX HIDKE BENUYUH PETUCTpUpYeTCs Ipu GoToMeTpryeckoM aHanuze?
. IHTEHCHBHOCTB CBETOBOT'O MOTOKA 3. Cuna Toka
. OnTudeckas IIIOTHOCTh 4. CreneHb CBETONPOITYCKaHHS

N —

5. Kakoe u3 npuBeIeHHBIX YTBEP)KACHUHN SIBISIETCS OLIMOOYHBIM?

1. OnTudeckast INIOTHOCT aHAM3UPYEMOI0 PacTBOPA IPH XPOHOTYPOUAUMETPUUECKOM OIIPEieeHuu cyab(aTa 00ycIoBIeHa
ocnabieHueM CBETOBOTO TIOTOKA M3-3a aOcopOIIMu cBeTa.

2. OnTuyeckas INIOTHOCTb aHATU3UPYEMOTO PacTBOPA IPH XPOHOTYPOUAUMETPUUECKOM OIIPEeIeHUN cyab(aTa 00ycIOBIEH
ocnableHHeM CBETOBOTO MOTOKA M3-3a ONTHYECKOH HEOJHOPOAHOCTH PacTBOPA.

TunoBbie KOHTPOJIBLHBIE 331auu (3 cemecTp)
3amauva 1
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Paccuwuraiite koHienTparto nonos [H+], [HCO3-], [CO32-] 8 0,1 M pacrBope yronbHoii kucnotsl (K1=4,5710-7, K2=4,81 10-11)
3anaua 2

Kaxyto maccy NHACI myxHo pactBoputs B 1 10,1 M NH3, uT06bI OTEHIIHAT BOAOPOIHOTO JIEKTPO/IA, IIOTPYKEHHOTO B 3TOT
pactBop, ObLT paBeH -0,528 B?

3amaua 3

Hasecky H2C2042H20 wmaccoii 0,6000 r pactBopmiu B MepHOii koibe BMecTiMocThio 100,0 M. Ha Tutposanue 20,00 mut
MOJIy4eHHOT0 pacTBopa uspacxoxosanu 18,34 M NaOH. Onpenenuts MossipHYIO KOHIIEHTpaiuio pactBopa NaOH u ero tutp mo
H2C204.

Tunossie KOHTPOJILHBIE PabOTHI (4 ceMecTp)

3agaqa 1

Beruncnuth paBHoBecHe KoHIeHTpauun MnO4-, Mn2+, HNO2, NO3- B pacTBope, TOJIy4eHHOM CMellIeHHEM paBHbIX 00beMoB 0,4 M
RMnO4 u 1 M HNO2 mpu pH = 0.

3amaya 2

MossipHble K03 UITMEHTHI CBETOMOTIIOMIEHHS MOHOATHIaMUHa ipu 785 u 728 cM-1 cocrasisitor [1785,1 = 1,67 u 7728,1 =0,0932, a
nuatiiamuna 785,11 = 0,0446 u | 728,1 = 1,17. Bel4ucinuTh KOHICHTPAIHMH (MOJIB/T) MOHO- M JUATHIAMHHA B UEXHUYECKOM
TPUITHIAMUHE, CCIIH H3MEPECHHBIE IIPH TEX JKe YCIOBHAX 3HAYCHHS ONTHYECKOM utoTHoCTH npH | = 1,0 cm paBHbl: A785 = 0,525, A728
=0,715.

TunoBsie nomamraue 3aga4uu (3 cemectp)

3agauqa 1

PaccuuTaiiTe akTHBHOCTH HOHOB Bozopoa B 0,010 M pactBope cossiHol KucoTsl B ipucyTctBuu 0,05 M cynbdara HaTpus.
3agauqa 2.

PaccuuTaiiTe OKUCITUTEIBHO-BOCCTAHOBUTEIIBHBIH MOTEHIIMAN B pacTBOpe, nmoydeHHoM cmemennem 20 mit 0,05 M Na2AsO3 u 18 mn
0,05 M 12 npu pH 8,0.

3amauya 3.

B 0,6 M K2[Cu(CN)3] BBenH [uaHuA-HOH TaK, YTO KOHIIEHTpaIHs rochieaHero noayamnacs0,005 Mons/m. Onpenenurs
koHIeHTpanuio Cu B pacTBope.

3anauqa 4.

PaccunTaiite pH HachIIIEHHOT0 BOJHOTO PacTBOpa yIJIEKHUCIIOro ra3a, eciau ero pactBopuMocts pu 20 0C coctasuseT 2,2 /1.

3anaua 6.

Ha tutpoBanue ¢ penondrazennom cmec, cocrosiei n3 Na2CO3, NaHCO3 u NaCl maccoii 0,4478 r, norpeboBanocs 18,80 mi
0,1998 M pactBopa HCI. IIpu TuTpoBaHHH ¢ METHIIOBBIM OPaHKEBBIM Ha TY e HaBecKy u3pacxomosaan 40,00 M1 pacTBOpa KUCIOTEL.
Berauciute maccoByto poito (%)Na2CO3, NaHCO3 B obpasie.

Tunossle noMaliHue 3a1auu (4 cemectp)

Bamaua 1.

ITpeanoXuTh TUTPAHT U PACTBOPUTEND IJIsI KOHAYKTOMETPUUECKOTO TUTPOBAHUS: a) HEOPTaHWYECKHUX KUCIIOT U UX cMecei; 0)
MHUHOKHCIIOT; B) OPraHHYECKHAX KUCIIOT; T) COJIeH CabbIX KHCIIOT.

3anaua 2.

Hagecky cramu maccoii 1,200 r pactBopuiy, xese30 nepesenu B Fe(ll) u orturposanu norenimomerpuuecku 1,000 M Ce (SO4).
IMocTpouts kpuBbIe TUTpOBaHus B KoopanHatax E —V u AE/AV —V u Berancnuts MaccoByo 1omo (%) skesnesa B CIUIaBe 110 JaHHBIM:
V(Ce(SO4), M .... 1,00 10,00 18,00 19,90 20,00 20,20 22,00

E,MB............... 712 771 830 889 1110 1330 1390

3amayva 3.

Kaxkue u3 ykazanusix MmetamioB — Fe, Cu, Cr, Ag — OyayT BeLIETATECS HA INIATHHOBOM KaTOZE, €CIIH B METOAE BHYTPEHHETO
9IIEKTPOJIN3a B KAYECTBE aHO/Ia MCIIOIb3yeTcs cBuHIoBas wiactura (Eo (Pb2+/Pb) = -0,126 B)?

3anaua 4.

[pu onpeneneHuH Kxene3a METOIOM MUKPO()OTOMETPHYECKOTO TUTPOBAHHUS B YIABTpadHONIETE K 2 MJI aHATU3UPYEMOTO
COJITHOKHUCIIOTO pacTBopa coiu »xene3a (111) npubasunu n36sIToK noauaa kanus u orrutposanu 0,02 M pactBopoM THOCY Ib(DATa
HATpPHS 10 JOCTIDKEHUSI IOCTOSIHHOM cHITBI poTOTOKA. [IOCTPOUTH KPUBYIO TUTPOBAHMS M BBIYMCIHTH KOHIIEHTPAIHIO JKeJie3a B Ipode
(Mr/mi1) 1O CEYIOMINUM pe3ybTaTaM TUTPOBAHUS:

V(Na28203),mi ..... 1,0 2,0 3,0 40 50 6,0 7,0

LMKA ...l 1 9 28 36 47 49,5 50

Ecnu eqMHCTBEHHBIM BEIIECTBOM, MOTIIONIAIOIINM B paboyeii obnactu criiekrpa (A =365 MKM), SIBJISCTCS HO/I.

3amgauva 5.
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crp. 17
"Xumud" HanpaBlieHHOCTH (Mpoduito) AHanuTHYeCcKas XuMus U xumudeckas sxkcneptuza @I'bOY BO «Henl 'V p

Bamaya 1
Kak MOXHO OTpeIe/TUTh METOIOM PaIHOMETPHIECKOTO TUTPOBaHus HoHbl Ba2+, Pb2+, U022+, Hg2+, Zn2+, Cu2+, HPOA42 -, SO42-?

6.3. TunoBble KOHTPOIbHbIE BONPOCHI U 3aIaHHUS JJIsl HIPOMEKYTOYHOI aTTecTanuu

Bompocsl k 3K3aMeHy 0 «AHaIUTHIECKONH XUMUM» 3 CEMECTp:

.I[IpenmMer u 3HadeHHe aHATUTHYECKOW XUMHH. CBSI3b C IPYTUMH HayKaMH.

.Metonpl anamutuueckoil xumuu. IpukiaaHble BUABI XUMUYECKOIO aHAIM3A.

. Kimaccndukanms kauecTBeHHOTO M KOJMYECTBEHHOTO aHAIM30B.

. [Ipo6GooT6op, MPOOOMOATOTOBKA.

. Pasnoxenne (BCKpbITHE) MPOOBI: pacTBOPEHHE, CIUIABICHUE, CIIEKaHUE, CIICIIHATEHBIE METOIBI.

Pa3noxenue (BCKphITUE) POOBL: CIIEKaHUE, CIIEIUAIbHbIE METOIbl. ABTOMATH3AIIMS.

. MeTtozpl pa3ziesie s ¥ KOHIIGHTPUPOBaHUA. AHAIUTHYECKHUE 3aja4H, pelliaeMble C UX MTOMOILBIO.

. KonudecTBeHHbIE XapaKTepPUCTUKY PA3/IeICHUs U KOHLICHTPUPOBAHHUS.

. Kitaccndukanus MeTo10B pa3nenenus 1 KOHIEHTpupoBaHus. CpaBHEHHE pa3/ieieHus] 1 KOHIICHTPHPOBAHUSL.

10. Okcrpaxuus. IToHATHE, TEPMUHOIOTHUS. Y CIOBUS SKCTPAKLIUYL.

11. Kuneruka skctpakipu. CriocoObl OCYIIECTBICHHS YKCTPAKI[HH.

12. Knaccudukarys 3KCTpaKIMOHHBIX IPOLECCOB 10 npupoe. [IpeumyiiecTBa S3KCTpaKIUU U 00JIaCTH €€ IPUMEHEHUS.

13. CobcTBeHHO XMMUYECKU aHanu3. Pacuet u 00paboTKa pe3ynbTaToB aHAIIN3A.

14. MeTpooruueckue XapakTepUCTUKI aHATUTHIECKOTO OIPEIeNICHUs: CXOIUMOCTb, BOCIIPOU3BOAUMOCTD, YyBCTBUTEIBHOCTD
(mpenen oOHApYKEHHUS, OTKPHIBAEMBIN MUHHUMYM, TIpeZIeTbHOE pa30aBiIeHue).

15. AHanuTH4ecKue XapaKTepPUCTUKU ONPEEIeHUs: SKCIIPECCHOCTb, HaIeXKHOCTb, CIENU(UIHOCTh, U30UPATENBHOCTD. CIIOCOOB
MTOBBIIIEHUS CEJIEKTUBHOCTH.

16. Mctounnku ommOoK. 3aKOH HaKoIUIeHUs omnoOoK. Kinaccupukamus noreps.

17. Ob1mas xapakTeprCTHKa KaueCTBEHHOTO aHaim3a. Kinaccudukanus mo TeXHuKe MpoBeIeHus nporecca. XUMHYeCKue U
(br3HIecKre MeTOoIbI.

18. OOmas xapakTepHCcTHKa KaueCTBEHHOro aHanu3a. Knaccudukanus no ananutudeckoMy 3G dexTy: MeTo pacTUpaHusl, METO
KaIleJIbHBIX PeaKIui.

19. O6mas xapakTepUCTHKA KaUeCTBEHHOT0 aHanu3a. Kpucramiockonuyeckue peakuu. JpoOHbINA, CUCTEMaTHYECKHI aHAITH3.
20. OO1mas xapakTepuCTHKa KaueCTBeHHOTO aHanmu3a. CynbhuaHas KiaccupUKaIHs KaTHOHOB.

21. O6mas xapakrepucTuka TuTpuMeTpudeckoro ananusa (TA). [TonsTue, TepmuHosorus. TpeOoBaHUs K peakLUsM, TPUMEHSEMbIM B
TA.

22. OcHoBHBIC ITpueMbl TUTpoBaHus. [Ipsamoe, oOpaTHOE, KOCBEHHOE TUTpoBaHUE. [TpuMepsL.

23. Pacuetsl B TA. [Ipunnmn sxBuBaieHTHOCTH. [loHsATHE 00 SKBHBaNeHTe. MoJsipHas Macca YKBHBAJICHTA.

24. Pacyetsl B TA. Pacder pe3ynbTaToB MIPsMOro TUTPOBAHMUS.

25. Pacuersl B TA. Pacuer pe3ynbTaToB 00paTHOIO TUTPOBAHUS.

26. O01mas xapakTepucTHKa peakuuii B pactBopax. Knaccudukanus pactsopureneii (1o BelIu4uHe €, ).

27. O01mas xapakTepuCTHKa peakuunii B pactBopax. Kilaccuduxanus pacTBOpHUTeNel o XapakTepy B3aUMOICHCTBUS ¢ HOHAMH
BEILECTBA.

28. MexaHHU3M pacTBOPEHUsI XUMHUECKHX BemecTB. CoybBaTHBIE KOMIUIEKCH. IOHHBIE accolMaThl. MOHHbIE Maphl.

29. CKOpOCTh XUMUYECKHX peakiuii B pacTBope. Kunerndeckue ypasHenus. [Ipasuno Appenuyca. KatanuzaTopsl, HHTHOUTOPHL,
IIPOMOTOPBI, KATAIUTHYECKHE SI/IbI.

30. PaBHOBeCHE XMMUYECKUX PeaKLUil B pacTBOpe. 3aK0OH JeHCcTBYIOMKX Macc. KoHcTaHTa paBHOBeCHs PEaKLUH.

31. 3HaueHune 3aKOHA EWCTBYIOIMX Macc. TepMOoTUHAMHYIECKasi 1 KOHIEHTPAMOHHAsI KOHCTAHTBI PABHOBECHS PEAKIIHH.

32. Koaddunuents! aktuBHoctu. Teopus Jedas-Xrokkens. [Ipenensusiii 3akoH [lebas. Ypasuenue J[psuca.

33. BausiHue HOHHOM CHJIBI M TEMIIEPATyphl Ha KOHCTAHTY PABHOBECHS PEAKIIUH.

34. Teopus bpencrena-Jloypu. ConpspkeHHbIe Tapbl. DIeKTpoHHas Teopust JIpiouca.

35. ABromnpotonu3s pactBopureneil. MonHoe npoussenenue Boabl. [lonstue pH.

36. PacTBOpHI cr1abbIX KUCIOT U ocHOBaHMH. Kitaccuguxaiust KHCIOT 1 OCHOBaHUH 110 MPOTOIUTHYECKOH TEOPHH.

37. YpaBHeHus [uis BeIUUCIeHUsI pH pacTBOPOB c1a0bIX KACIIOT.

38. YpaBHeHus 1 BeruncieHus pH pacTBopoB ciiaObIX OCHOBaHUI.

39. AMbonuTsl. YpaBHeHHUs T BRIYUCIeHUs: pH pacTBOpoB aMdonToB.

40. Bydepnbie pacTBopbl. YpaBHeHus i BerurciaeHus pH OydepHbIX pacTBOpOB.

41. Bydepnsie pactBopsl. [lonsTHe U pacuet OydepHOH eMKOCTH.

42. Knaccudukanus THATPUMETPUIECKUX MeTO10B. KpuBbie THTpoBaHus. DaKkTOPEI, BIMUSIOIINE HA CKAYOK TUTPOBAHUSI.
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43. IlnaukaTopsl AJ1sl KUCIOTHO-OCHOBHOTO TUTpOBaHus. VIHTepBal nepexojia MHAMKaTopa. BeiOop nHaukaropa.

44. 'HauKaTopsl 7Sl KUCIIOTHO-OCHOBHOTO TUTPOBaHMUS. TEOpHUHU IIBETHOCTH: XpOMOQOpPHAas, AIeKTpoHHas. DaKTOPHI, BIUSIOIINE HA
BennunHy pK uHaMKaropa.

45. TutpoBanue cnaboi KHCIOTH CHIIbHBIM OCHOBaHHeM (Ankanumetpus). Pacuer pH no, mocne u B T.3. Bunx kpuBoii THTpOBaHUS.
46. TutpoBaHue c1abOr0 OCHOBAHUS CUIbHOM Kuca0TOH (Atuaumerpus). Pacuer pH no, nocie u B T.3. Bua kpuBoii TuTpoBaHus.
O6acts OyhepHOro AeHCTBUSI.

47. TurpoBaHre MHOTOOCHOBHEIX KucioT. PacueT pH 1o, mocne u B 1.3. Bua kpuBoii TuTpoBaHUs.

48. TurpoBaHHEe MHOTOOCHOBHBIX OcHOBaHMH. Pacuer pH 1o, mocie u B T.3. Bug kpuBoii TutpoBanus. O6nacts OyQepHOoro 1edCTBHsL.
49. TupdepennmpoBanHoe THUTpOBaHHE. TUTPOBaHUE B HEBOAHBIX CpeIax.

50. Peakiiu okucaeHUSA-BOCCTaHOBIIEHUS. OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIEC TIOTEHIIUAIIBI.

51. Peakmun OKHCIIEHUS-BOCCTAaHOBICHUS. Bomopoanstii anekrpoa. Ypasuenue HepHcra.

52. Peakiuy OKUCIIEHUS-BOCCTAHOBIICHUS. BiMsHIE TOOOYHBIX [IPOLIECCOB Ha BEIMUMHY IOTECHIMAIA.

53. KoHCTaHTBI PaBHOBECHS OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX peaknuid. CKOPOCTh M MEXaHHU3M peaKIni OKHCICHIS -
BOCCTAHOBJICHHUSI.

54. Penokc- nHAMKATOPHI. PacueT moTeHImana T.3. ¥ BBIOOP HHANKATOPA.

55. Peakuyu komiiekcooOpaszoBanusi. CTyneH4aTsie 1 00IIre KOHCTaHThl YCTOHYUBOCTH KOMILIEKCOB. CKOPOCTh peakiuii
KOMIUTEKCOOOpa30BaHMUs B PaCTBOPaXx.

56. KoHkypupyoliye peakiiiy ¢ y4acTHeM LHEHTPAIbHOTO HOHA U JIUTaH/a. Y CJIOBHbIE KOHCTAHThl YCTOWYHMBOCTH KOMILIEKCOB.
57. KommnexcoHomeTpus (XenaTtoMeTpus). MeTai- HHIUKaTOPHL.

58. CriocoObl  mpoBeieHHsT KOMITJIEKCOMETPHYECKOTO TUTPOBAHUSL.

59. Ocaxxaenne u pacTBOPEHUE MaJIOPACTBOPHUMOTO COeTUHEHHS. TepMoInHAMUIeCKOe M KOHIIEHTPAMOHHOE POHN3BEICHIE
PacTBOPUMOCTHU.

60. YcnoBust  BBITIQICHUS OCaKa. Y CIOBHOE POU3BEIEHIE PACTBOPHUMOCTH.

61. PacTBOpeHHEe MaJIOPAaCTBOPUMOTO COEIMHEHHUS: 110]] JEHCTBUEM KUCIIOT, KOMIUIEKCOHOOOpa3oBaTenel, OKUCIUTEIbHO-
BOCCTAHOBHUTEJBHBIX PEaKIHH.

62. Coocaxxnenue. YpaBHenue Jlenrmiopa. AncopOims nonos. [pasuiio INanera-®asHca-I"aHa.

63. [IprurHBI COOCaXXACHNUS: ancopOHs, OKKITI03us, 3oMopdusm. [lonsarre tudPpy3HoHHOTO  CIOSL.

64. Aprenromerpus. Kpussle TutpoBanus. Meron Mopa.

65. Aprearometpusi. Meron ®onprapna. Meron dastaca.

66. MeTozbl TpaBUMETpHUECKOro aHanu3a. I paBuMerpuyeckas Gopma. dopma ocaxaenus. TpeboBanus k Gopme ocaskAeHHUS.
67. OTHOCHUTENBHOE TIepechIllieHne. MeTo BO3HUKAIONINX peakTHBoB. CTapeHue ocaka.

68. YcioBus o0pazoBaHusi aMop(dHBIX 0caakoB. [[poMbIBaHUE OcaKa.

69. Pacuets! B rpaBuMeTprueckoM aHanuse. [I[puMeHeHne 1 npeuMyIecTBO METOI0B OCAXKICHHS.

Bormpocsl k 3K3aMeHy 0 «AHaIUTHYECKONH XUMUM» 4 ceMecTp:

. Knaccudukanus ¢puznko-xuMudeckux MeTonoB uccienoBanust. CrocoObl HCIONB30BaHMS aHATUTUYIECKOTO CUTHATIA.

. Dnexrpoxnmuaeckue Metonsl. Knaccupuxarmus. Obmme monoxeHus. ['aTbBaHNIeCKUi SIEMEHT U 3IeKTPOXUMHUYECKas saeifka.
. [Notennmomerpus. OCHOBHBIE NOJI0XKeHU MeToAa. Knaccudukanus 351eKTpoaoB. MeTautnieckue 3JI1eKTPOIbL.

. lloTenuuomerpudeckoe TurpoBanue. Kpussle TurpoBanus. IIpenmyiectsa MeToa.

. [Notenumomerpus. Knaccudukanus snexrponoB. MeMOpaHHbIE 371€KTPOIBL.

. Kynonomerpus. 3axons! @apajes. Y CTpoicTBO KyJIOHOMETpa.

. KocBennas kynonomerpus.

. Konnykromerpus. 3akoHbl KOHIYKTOMETpUH. [IpsMasi KOHIYKTOMETpUsL.

. Konnykromerpruueckoe TurpoBanue. OCHOBHBIE PEaKI[UH, IPUMEHsAEMbIE B KOHTYKTOMETPHUECKOM TUTpoBaHuU. Kpusbie
tutpoBaHus. [Ipeumymectsa MeToza.

10. AMnepomMetpudeckoe TuTpoBanue. Kpusble TutpoBanus. [Ipenmymiectsa MeToa.

11. Bonsramnepomerpusi. OCHOBHBIE MOJOKEHHS METOAA. JIByX- U TPEXUIEKTPOIHAS SUCHKH. DIIEKTPOAbI (CpaBHEHUS,
UHIMKaTOpHBIE). [IpenmyliecTBa 1 HEAOCTATKU KAAIOLWErO PTYTHOTO 3IEKTPOJa.

12. Knaccuueckas nonsiporpamma. ¥YpaHenue MnekoBuda. [ToTeHnman momyBoHBL.

13. Meroabl rpafyHpoBKY B BoabTamiepomerpuu. Ilonsporpamma Juis pacTBOpa CI0KHOIO COCTaBa.

14. BeicokockopocTHas u quddepeHnuanpaas UMIyIbCHast 1 HHBEPCUOHHAS BoJibTaMmIepomeTpus. [IpumeHenue npsmoit
BOJIbTaMIIEPOMETPHU.

15. Xpomarorpadus. OcHOBHBIE TOJIOKEHHS U KilaccuuKaius MeToa. KommuecTBeHHbIE XapaKTePUCTHKH.

16. Teoperuueckue OCHOBBI XpoMaTorpaduu. MeTo KUHETUYECKUX TapelIOK U KUHETHYECKas! TEOPHUS.
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17. Bymaxxnast xpomatorpadus. Buasl xpomatorpamm. JlerekrupoBanue msteH. [Ipumenenue.

18. TonkocnoiiHas xpomarorpadus. Buasl xpomarorpamm. OCHOBHBIE aficOPOCHTHI. JIeTeKTUpOBaHKE TISITEH.

19. Moroo6MenHas xpomaTorpadus. ToHOOOGMEHHbBIE CMOMBL. EMKOCTE CMOIEL.

20. MonooOMeHHOe paBHOBecHe. [IpuMeHeHre HOHOOOMEHHOM XpoMaTorpadum.

21. Metox BOXXX. Knaccudukanus merona. AncopOruoHHas xpoMmaTorpadusi.

22. Metox BOXX. PacnpenenurenbHast U 3KCKIIIO3MOHHAS XpoMmartorpadusi.

23. [Ipumenenne BOXX B kauecTBEHHOM U KOJIMYECTBEHHOM aHAJIH3E.

24. Ta3oBas xpomarorpadusi.

25. Cnektpockonuieckue MeTo 1. O0mue nosjaoxenus. OCHOBHbBIE IOHATHUS: CIICKTP, JAJIMHA BOJHBI, BOJIHOBOE YHCIIO, YaCTOTA.
YpaBuenue [lnanka.

26. Cnektpockonnieckue MeTo sl Kiaccugukarms. Mcmnons30BaHne CIIEKTPOB B aHATUTUYCCKON XHUMHUH.

27. A6copOrmonHas crekrpockonus. OCHOBHO# 3aK0H cBeTonoriomeHus. OrpaHn4YeHus 3aKoHa. 3aKOH aJITUTHBHOCTH
CBETOIOTJIOLICHHS.

28. OcHOBHBIE y371bI TPHOOPOB a0COPOLMOHHAS crieKTpockonuu. Mcrounuku ceera. MoHoxpomaruzaTopsl. [IpueMHuKH cBeTa.
29. AGcopOIMOHHAS CTIEKTPOCKOITHS. MeTpOoIoTHiecKre XapaKTepUCTUKH.

30. Iuddepennmanbuas cnekrpodoromerpust. Knaccupukaims THIIOB GOTOMETPHUECKIX U3MEPEHHUIA: METOJI OTHOIICHUSI BEJTHYMH
MPOITyCKasl, ONPE/ICNICHNE CIIEA0B, METO IIPEIEIBbHON TOYHOCTH.

31. ®oromerpuueckoe TutpoBanue. Kpusbie TutpoBanus. [IpenmyiiecTsa MeToaa.

32. AOGcop6uunonHas cnekTpockonus. Onpe/esieHre HeOKPAIeHHBIX coequHeHu. [IpuMeHeHe abcopOIIMOHHOM CIIEKTPOCKOTIHH.
33. Jlromunecuennus. Knaccudukarnus. [TporcxoxieHue JIIOMUHECHEHTHOTO U3nydeHus. JJuarpamma S010HCKOTO.

34. OcHOBHBIE 3aKOHOMEPHOCTH JIIOMHHECIIEHITNH (3akoH BaBuiosa, 3akoH Crokca-JIommernst, mpaBUiIo 3epKaTbHON CHMMETPHI
JleBmmna). TymieHue TIOMUHECIICHITUH.

35. Cxema npubopa Jiist TFOMUHECIIEHTHOTO aHalin3a. IHTeHCHBHOCTD M KBAHTOBBIH BBIXO/] IIOMHHECIICHIIUH. [I[puMeHeHHe
JIFOMHHECICHIIUH B KAYECTBEHHOM U KOJMYECTBEHHOM aHAIIN3E.

36. AtomHas ¢nyopecuenuus. Merog AD®C. OCHOBHBIC 3aKOHOMEPHOCTH, JOCTOMHCTBA U HEJOCTATKH METO/IA.

37. Metron AAC. O0uias XxapakTepucTHKa MeToa. ATOMH3aTOPBI.

38. Merox AAC. Cxema mipubopa aiist AAC. ctounnkn n3mydeHust.

39. Meton AAC. CnexTpainbHble U pU3NKO-XxuMHUyeckue nomexu. CrocoOsl UX ycTpaHEHHS.

40. Metog AAC. Metponorudeckue xapakrepuctuku. CpaBHenue ¢ merogom ADC.

41. Meton AAC. Metoasl rpagyupoBky. [IpuMeHeHNEe B KaU€CTBEHHOM M KOJIMYECTBEHHOM aHAaJIM3e.

42. AtomHas criekTpockonus. OCHOBHbIE moJioxeHus. Kiaccnukaiys MeTo10B.

43. Metox ADC. OO0as XapakTepucTHKa METo/1a. ATOMU3aTOPBI.

44. Meton ADC. CnektpaiibHbie B QU3UKO-XUMHUUeCKUe moMexu. CrocoObl HX YCTpaHEHHUS.

45. Merox ADC. MeTpoI0ornueckue XapakTepUCTHKH.

46. Meroxg ADC. MeToas! TpagyupoBKH. [IpiMeHeHe B Ka9eCTBEHHOM U KOJIMUECTBEHHOM aHaJIH3e.

47. Kunetndeckue METOIBI aHAIN3a.

48. MeTtoap! oIpeieleHns: COCTaBa BEIIECTBRA.

Bormpocsr k 3auety (3 cemectp)

.[IpenmMer u 3HaYeHHE aHATUTHYECKOW XUMHH. MeToapl aHanuTH4ecKoi XUMuu. [IpukiagHble BUIBI XUMHUECKOTO aHAIU3a.
. Knaccuduxanus kauecTBEHHOTO ¥ KOJIMYECTBEHHOTO aHAJIM30B.

. [IpoGooTOOp, MPOOGOMOATOTOBKA.

. Paznoxxenue (BCkpbITHE) MPOOBI: paCTBOPEHHUE, CIUIABJIEHHUE, CIIEKaHUE, CIIEIMAJIbHBIE METO/Ibl. ABTOMATH3aIIS.

. MeToap! pazaeneHus 1 KOHIEHTPUPOBaHHS. AHATUTHYECCKUE 33aa4H, PELIaeMble C UX TTOMOLIBIO.

. KonnuecTBeHHbIE XapaKTEepUCTUKHU pa3/ieNIeHUs 1 KOHIIEHTPUPOBaHHUS.

. Okctpaxuust. [TonsaTue, TepmMuHoOIOrUs. Y cnoBus skcTpakuny. Kunernka skctpakuuy. CrocoOsl OCYIIECTBICHHS SKCTPAKINH.
. CoOcTBeHHO XMMHUYECKUI aHanu3. Pacyer 1 00paboTKa pe3yabTaToB aHAH3A.

9. MeTposiornueckue XapakKTepUCTUKH aHATUTHYECKOTO ONPEAEIICHUS: CXOAUMOCTb, BOCIIPOU3BOJUMOCTb, YyBCTBUTEIHHOCTD
(mpeznen oOHapyXeHUs, OTKPhIBAEMbIi MUHUMYM, IIpeieNIbHOE Pa30aBiIeHHe).

10. AHaIMTHYECKHE XapaKTEPUCTHKH OTPEJIENICHHS: SKCIIPECCHOCTh, HAEKHOCTb, CIIEU(PUIHOCTD, H30UPATEILHOCTD. CIIOCOOBI
MOBBIIIEHHS CENEKTUBHOCTH.

11. O6mas xapakTeprcTHKa KaueCTBEeHHOro aHann3a. Kiiaccudukanust no TeXHuKe NpoBeAeHUs mporecca. XUMHYECKHe 1
(U3NUECKUE METO/IBI.

12. O6mas xapakTeprcTHKa KaueCTBeHHOro aHanu3a. Kiaccudukanus o aHanuruaeckomy 3dexty: MeToa pacTUpaHus, METO
KareNbHbIX peakuuii. J[poOHbIHi, CHCTeMaTHYeCKnil aHaIIn3.

13. Obmas xapakrepucTika TuTpuMerpudeckoro ananusa (TA). ITonstue, Tepmunonorus. TpeOoBaHUs K peaKIsM,
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npuMeHsieMbiM B TA.

14. OcHOBHBIE TpHEMbI TUTpOBaHusL. [IpsiMoe, 0OpaTHOE, KOCBEHHOE TUTPOBaHUE. [IpuMepsl.

15. O6mas xapakTepucTuKa peakiuii B pacrBopax. Kiaccuduxanus pactBoputeneii (1o BeIHYUHE €, ).

16. O61as xapakTepUCTHKA peakiuid B pacTBopax. Kiaccudukanus pacTBOpUTeNiei Mo XapakTepy B3aUMOICHCTBUS C HOHAMHU
BEIIECTBA.

17. MexaHu3M pacTBOpPEHUsI XUMHUECKHX BenlecTB. CoJbBaTHBIE KOMIUIEKCH. FIOHHBIE accOIMaThl. MOHHBIE Maphl.

18. CxopocTh XMMHUECKUX peakiuii B pactBope. Kunernueckue ypaBuenus. [IpaBuino Appenunyca. KatannzaTopbsl, ”HHTHOUTOPBI,
IIPOMOTOPBI, KATAIUTHYECKHE SI/IbI.

19. PaBHOBECHE XUMHUYECKUX PEAKIMI B pacTBOpe. 3aKOH AeicTByIOMMX Macc. KoHcTaHTa paBHOBECHS peaKIIUU.

20. 3HaueHue 3aKOHA JISHCTBYIOIUX Macc. TepMOJMHAMUYECKasi U KOHLIEHTPAIIMOHHAS KOHCTAHThl PABHOBECH S PEaKIIHH.

21. Koapdunuentsr aktuBHocTr. Teopus lebast-Xrokkens. [IpenenbHelit 3akon [lebas. Ypasuenue J[aBuca.

21. BiusiHMe MOHHO# CHIIBI U TEMIIEpaTyphl HA KOHCTAHTY PAaBHOBECHSI PEaKIIUH.

23. Teopus bpencrena-Jloypu. ComnpspkeHHBIE Tapbl. DieKTpoHHas Teopust JIptonca.

24. Asronporosin3 pactBopureineit. lonnoe npoussenenue Bobl. [Tonstue pH.

25. Bydepnbie pacTBopbl. YpaBHEeHUs i BerarciaeHus pH OydepHbIX pacTBOpOB.

26. ITHaukaTops! AJ1si KUCIOTHO-OCHOBHOTO TUTpOBaHus. VIHTepBall nepexojia MHAMKaTopa. BeiOop nHankaropa.

27. TutpoBanue cnaboro OCHOBaHMS CHUIILHON KHcIoToH (Atunumerpus). Pacuer pH 1o, mociie u B T.3. Buj KpuBOW TUTpOBaHHS.
O6nacth OyhepHOro AeHCTBUS.

28. Peakuun okucineHusa-BoccTaHOBICHUA. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE TOTEHIIUAIIBI.

29. Penokc- nHAMKaTOphl. Pacyer moTeHnuana T.3. ¥ BBIOOP MHIUKATOPA.

30. Peakiuu komIuiekcooOpaszoBanusi. CTyrneH4aThie U 00IIHe KOHCTAHTHI YCTOHYUBOCTH KOMILIEKCOB. CKOPOCTh peakiuii
KOMILIEKCOOOPa30BaHUs B paCTBOPax.

31. Kommnexconometpus (xematomeTpusi). MeTai- HHIUKaTOPHL.

32. CiocoObl MpoBeNeHHsT KOMIJIEKCOMETPHYECKOTO THTPOBAHHSI.

33. OcaxaeHne u pacTBOPEHNE MaJIOPaCTBOPHMOTO coequHeHus. TepMoJMHaAMIUeCKOe U KOHIIEHTPAIJHOHHOE ITPOU3BEACHIE
PacTBOPUMOCTH.

34. YcnoBusl BBINAJICHHS OCaKa. Y CIIOBHOE MPOM3BEICHUE PACTBOPHMOCTH.

35. PacTBOpeHHEe MaJIOpACTBOPUMOTO COEIMHEHUS: 1101 ACHCTBHEM KUCIIOT, KOMIUIEKCOHOOOpa30BaTelieil, OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEaKIIUH.

Bormpocsr k 3auety (4 cemectp)

. Kimaccndukanus pu3nko-xuMimdeckux METOIOB uccienoBanus. CrocoObl HCIONB30BaHIS aHATUTHIECKOTO CUTHATIA.
. Dnexrpoxumuueckue Metoapl. Knaccudukauus. O0uune nonoxxeHus. [apBaHUYECKH DJIEMEHT U AJIEKTPOXHUMUYECKas sUehKa.
. [Torentmometpusi. OCHOBHBIE MONIOXKeHHsT MeToa. Kiaccudukanus 351eKTpooB. MeTammindeckue JIeKTPOIbI.

. [lorenunomerpudeckoe tTurpoBanue. Kpusele TurpoBanus. [Ipenmyiectsa merona.

. [Torenmometpus. Knaccudukanus smextpoaoB. MeMOpaHHbIE 3JIEKTPOJIBL.

. Kynonomerpus. 3akonst ®apanest. Y cTpoiCTBO KyIOHOMETPA.

. KocBennas xynonomerpust.

. Konnykromerpus. 3akoHsl ko ykTomMeTpun. [IpsimMas koHgyKTOMETpHS.

. Konnykromerpuueckoe TutpoBanue. OCHOBHBIE PeaKIUU, IPUMEHAEMbIE B KOHIYKTOMETPUUECKOM TUTpOoBaHUH. KpuBble
tutpoBanus. [IpenmymiecTBa MeToa.

10. Amnepomerpudeckoe TurpoBanue. Kpusble Tutposanus. [Ipeumyiiectsa MeToa.

11. Bonsramnepomerpusi. OCHOBHBIE ITOJOKEHHS METOAA. JIByX- U TPEXUIEKTPOJHAS SUSHKHU. DIEKTPOAbI (CpaBHEHHUS,
UHIMKATOpHBIE). [IpenMylecTBa U HEAOCTATKU KAAOLIEro PTYTHOTO JIEKTPOA.

12. Knaccuueckas nonsiporpamma. ¥YpaHenue MnpkoBuda. [loTeHnman momyBoIHBL.

13. Xpomarorpacus. OCHOBHEIE ITOJOXKEHHS H KiIacCHpHUKanust MeTona. KonnaecTBeHHBIE XapaKTEePHCTHKIL.

14. Teopetuueckne OCHOBBEI XpoMmaTorpaduu. MeTox KHHETHYECKHX TapesIOK M KWHETHYEeCKasi TEOPHsL.

15. bymaxxnas xpomatorpadus. ToHKoCIOMHAs XpoMaTorpadus.

16. MonoobmenHas xpomaTorpadus. oHO0OMeHHbIE cMOJIBL. EMKOCTb CMOJIBL.

17. Meton BOXX.

18. I'azoBast xpomarorpadus.

19. CrieKTpOCKOITUYeCKHE METO/TBI.

20. AGCopOIMOHHAS CTIEKTPOCKOITHSL.

21. doTroMeTprU4ecKOe TUTPOBAHHUE.

22. JIroMUHeCLEHLUS.

23. AromHas (ayopecueHIus.

O 001N Lt K Wi~
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24. Metong AAC.

25. Merog ADC.

26. Kunetnueckue METO bl aHAJIN3a.

27. MeTtoapl orpeielIeHrs COCTaBa BEIIECTBA.

6.4. Kputepuu oneHuBaHus

Kpurepuem ycrenHocT 0OCBOSHHUsI yueOHOro MaTepuaa siBJseTCs IKCIIEPTHAsI OLICHKA [IPEMOAaBaTe s, YYUTHIBAOIIAs PETYISIPHOCTb
MOCEIICHUs 00513aTeNIbHBIX YUeOHBIX 3aHATHI, 3HAHUI TEOPETHIECKOTO pa3/iesia MPOrpaMMBI 10 JUCIHUIUINHE, OTYETHI 10
11a00paTOPHBIM pabOTaM U MPAKTUYCCKUAM 3aHATHUSIM.

KauecTBO yCBOCHHS 3HAHMIT 3aBEPIIACTCS 324ETOM U SK3aMCHOM.

Jnst monmydenust 3a4eta HeOOXOANMO BBITIOJIHUTD J1a00paTOPHBIE PabOTHI, 3AIUTUTH OTUYETHI 10 Ja00PaTOPHBIM paboTaM, PELIUTh
KOHTPOJIbHBIC 3aJaHUsI, TOMAIITHKE 3a]]a4H, 1aTh IPABUIbHBIC OTBETHI HA BOIIPOCHI MMChMEHHBIX U YCTHBIX KOJJIOKBUYMOB, TECTOB.
Habpatp He MeHee 60% oOT 001t CyMMBI OaIoB.

Kpurtepun oneHnBaHus 3K3aMeHa.

«OTIaHOY» («5») - CTYAEHT TIyOOKO U TMOJHO BIaAeeT CoJepKaHueM YIeOHOro MaTepHalia U MOHATHIHHBIM amapaToM; yMeeT
CBSI3bIBATH TEOPHIO C IPAKTHKOM, HIUTFOCTPHPOBATH IPUMEPaMH, (DaKTaMH, JaHHBIMH HAYYHBIX UCCIICJOBAHHI; OCYIIECTBILSIET
MEKIPEIMETHBIC CBSI3H, TPEAT0KEHH. JleaeT BBIBOIBI; IOTUYHO, YeTKO. SICHO U KPaTKO M3JIaracT OTBETHI HA MMOCTABJICHHbIC
BOIIPOCHI; yMeeT 000CHOBATH CBOH CYXKICHHS 1 IPO(PECCHOHAIBHO-TNYHOCTHYIO TIO3HIHIO 10 H3JaraeMoMy Borpocy. OTBeT HOCHT
CaMOCTOSTENBHBIN XapakTep.

«Xopouroy» («4») - OTBET CTYACHTa COOTBETCTBYET YKa3aHHBIM BBIIIE KPUTEPHUSIM, HO COAEPKaHUE OTBETA MMEET OTACIbHBIC
HETOYHOCTH (HECYIIECTBECHHBIE OIIHOKH) B U3JI0KEHUH TEOPETUIECKOTO U MPAKTHYECKOTO MaTepHaa, OTINIAeTCsl MEHbIIIEH
00CTOATENIBHOCTBIO, TITyOHHO#, 000CHOBATEIFHOCTBIO U IIOJIHOTOM; IOIMYICHHBIE OMIHOKH HCIIPABISIOTCS CTYICHTOM MOCIIE
JIOTIOJTHUTEIIBHBIX BOIIPOCOB AK3aMEHATOPA.

«Y MOBIIETBOPUTENBHOY («3%) - CTYICHT OOHAPYKMBACT 3HAHUSI U MOHUMAaHKEe OCHOBHBIX ITOJIOKCHUH YueGHOTO MaTepHrana, Ho
M3JIaraeT ero HEmoJHO, HEMOCIeI0BATENbHO, TOMYCKAET HETOYHOCTH U CYIIECTBEHHBIC ONIHOKY B OTPESICICHUH TIOHSTHIA,
(OpMyITHPOBKE MMOJIOKEHHH, HE IPUBJICKACT JJIsl apI'YMEHTAI[MU OTBETA OCHOBHBIE ITOJIOKEHHS HCCIIEI0BATENIBCKUX, KOHIETITYaIbHBIX
1 HOPMATHUBHBIX TOKYMEHTOB, HC YMECT OGOCHOBaTI) CBOU CYXKICHUA. OTBET OTJIMYACTCS HU3KUM YPOBHEM CaMOCTOATECIIBHOCTU, HE
COJIEPKHUT COOCTBEHHOH MPOPECCHOHAILHO-THYHOCTHOW MO3HUIIUH.

«HeynosnerBopurensao» («2») - CTYICHT HUMEET pa3pO3HCHHbIE, OECCUCTEMHbIC 3HAHUS: HE YMEET BBIICISATH [JIaBHOE
BTOPOCTETIEHHOE; TOMYCKAET OIIMOKHU B OTIPEICICHHH MOHATHI, POPMYITUPOBKE TEOPETHICCKUX MOTOKEHUH, HCKAKAIOIHE UX CMBICIT,
HE OPUCHTUPYETCS B HOPMAaTUBHO- KOHIEITYAIbHBIX, IIPOTPAMMHO-METOJMIECKHX, UCCIIEA0BATEIBCKUX MaTepHaax, OeCIopsI04HO
Y HEYBEPEHHO M3JIaracT MaTepHall; He YMEET COSANHATh TEOPETHIESCKUE MONIOKECHUSI C MPAKTHKOM; HE yMEeT NMPUMEHSATh 3HAHUS IS
0060CHOBaHUS 1 00BICHEHHS (DAKTOB, HE YCTAHABIMBACT MEKIIPEAMETHBIC CBS3H.

Kpurepuu orieHuBaHMs KOHTPOIBEHOH pabOTHIL.

"O1nuuHo" - IIpaBUIIBHO BBINIOJIHEHBI Bee 3a1aHus. [IpojeMOHCTpHPOBaH BHICOKHI yPOBEHB BlIaJieHUs MaTepuaioM. [IposBieHsl
IIPEBOCXOJHBIE CIIOCOOHOCTH MPUMEHSTh 3HaHHUS U YMEHHMS K BBINOJHEHHIO KOHKPETHBIX 3aTaHHMH.

"Xopomo" - [IpaBuibHO BbINOJIIHEHA O0JIbIIAs 4acTh 3aJaHui. [IpucyTCTBYIOT He3HAUNTENbHBIE OMINOKH. [IpoeMoHCTprpOBaH
XOPOIIUH ypOBEHb BlIaJieHUs MaTepuasioM. [IposBieHsl cpeaHne crnocoOHOCTH MPUMEHSTh 3HAHUS M YMEHHS K BBIITOJTHEHUIO
KOHKDPETHBIX 3aJaHuil.

"V noBneTBOpUTENBHO" - 3a1aHUS BBITIOJIHEHBI 0oJiee YeM HarosoBUHY. [IpucyTcTBYIOT cepbé3Hble ommoOkH. [IponemMoHCcTprpoBaH
YIOBJIETBOPUTENBHBIH yPOBEHD BllalcHUs MaTepuaioM. [IposiBIeHb! HU3KHE CIIOCOOHOCTH IPUMEHATH 3HAHUS U YMEHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a1aHUN.

"HeynoBnerBopurenbHo" -3a/1aHus BBIIIOJIHEHBI MEHEE YeM HarmoiaoBUHY. [IpoaeMoHCTpUpOBaH HEYJOBIETBOPUTENBHBIN YPOBEHB
BJaieHus MaTtepuaioM. [IposiBieHbI HeOCTaTOYHbIE CIOCOOHOCTH NPUMEHATh 3HAHUS M YMEHUS K BBIIIOJIHEHUIO KOHKPETHBIX
3aJaHuil.

Kpurepun onennBanus 1abopaTopHOii paboTHI.

"Otianuno" - O60opynoBaHNE U METOABI HCIONB30BaHbI MPAaBIIILHO. [IposBiIeHa IpeBOCXOaHAs TeOpeTHIECKast HOATOTOBKA.
HeobOxonumMble HaBBIKU U YMEHUSI IOJHOCTBIO OCBOEHBL. Pe3ynbTaTr 1a60paTopHO paboThl IOTHOCTBIO COOTBETCTBYET €€ LIEIsM.
"Xopomo" - ObopynoBaHHE U METO/bI UCIIOIb30BaHbl B OCHOBHOM IpaBuibHO. [IposiBaeHa Xopollas TeopeTHIeCcKas OATOTOBKA.
Heo6xoauMble HABBIKM U YMEHHUSI B OCHOBHOM OCBOEHEL. Pe3ynbTar mabopaTtopHO# pabOTEI B OCHOBHOM COOTBETCTBYET €€ IETIsIM.
"V noBneTBoputenbHo"- O60py10BaHKUE U METOABI YACTUYHO MCIOIb30BaHbl IPaBUIbHO. [IposBieHa y0BIeTBOPUTENIbHAS
TeopeTHdeckas MoAroToska. Heo6xoanumele HABBIKM M yMEHHUS YJACTHYHO OCBOCHBI. Pe3ynbraT mabopaTopHON paboTs
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YaCTUYHO COOTBETCTBYET €€ LIEJISIM.

"HeyznosnerBoputenbHo"- O00pyI0BaHHE M METO/IbI UCIIOJIb30BaHbI HENMPABUWILHO. [IposIBIeHA HEYIOBIECTBOPUTEIILHAS
TeopeTHdecKas MoAroroBka. HeoOXxoquMble HABBIKM M yMEHHsI HE OCBOCHBI. Pe3ynbrar 1abopatopHoii paboThl HE COOTBETCTBYET €€
LETSM.

Kpurepun orieHBaHHS TeCTa.
" " 0
OtimuHO" - 86% NpaBUIIBHBIX OTBETOB U OoJIee.
"Xopomo" - Ot 71% 1o 85 % npaBUIbHBIX OTBETOB.
"V nosnerBopurensHO" - Ot 56% 110 70% npaBUIBLHBIX OTBETOB.
"HeyznoBnerBopurenbHo" - 55% npaBUIbHBIX OTBETOB U MEHEE.

Kpurepun oreHUBaHUS JOMAIIHUX 3a71a4.

"O1nuuHO" - [IpaBUIIBHO pelieHbl 00¢e 3a1ayH.

"Xopomro" - OfHa 3a1a4a pelieHa npaBuiIbHO, BTOpas 3ajaua MMEeT MPABUIIbHBIN XOJI PEIICHHS, HO €CTh OIIHMOKA B BEIYUCIICHHUH.
"V noBnerBoputensHO" - [IpaBUIIBHO pellieHa oJlHa 3a7a4a U3 ABYX.

"HeynosnerBopurenbho" - O0e 3a1a4u peiieHsl He BEPHO.

Kpurepun oneHuBaHHUS KOJIIOKBUYMA.

"O1nuuHO" - CTYACHT OTBETIIJI BEPHO HA BCE TEOPETHUYECKHE 331a4H U NIPAKTUYECKYIO 3a/1a4y PELIHII IIPaBHILHO.

"Xopomo"- CTeIeHT OTBETHII HAa TEOPETHUYECKUE BOIIPOCHL, IOMYCTUB HEKOTOPbIe HETOYHOCTH IIPH OTBETE, MPAKTHIeCcKas 3a/1a4a
peleHa NpaBUIIbHO.

"V noBnerBopurensHO" - CTEACHT OTBETHII HA TEOPETHUECKHE BOIIPOCHI, JOMyCTUB HEKOTOPEIE HETOYHOCTH MPH OTBETE, IPAKTUIECKAast
3aj1aya pelleHa He BEPHO.

"HeynosnerBopurenpHo"- CTEIEHT OTBETHII Ha TEOPETHIECKHE BOTIPOCHI, TOTYCTHB IPyOble OMTHOKH MPH OTBETE, IPAKTHIECKas
3aj1a4ya peleHa He BEPHO.

7. YHEBHO-METO/JMYECKOE H HHO®OPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHbBI (MOLY JIS)

7.1. PexomeHnayeMasi JuTepaTtypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue W3narensctBo, ron| Pecypce
JI1.1 |Bacunses B. I1., AHanuTHuYecKass XUMHUS: COOPHUK BOTIPOCOB, YIpaXHEHHH U 3a1a4 :  [Mocksa: [poda,
Kouepruna JI. A., yueOHoe nocobue 1is By30B 2006
Opnosa T. [I.
JI1.2 |l'aneeB A. A, AnHanutnyeckast XuMust. MeTonbl pasaenenus BeuiecTs u rudpunasie |Cankr- [lerepOypr OBC
3enkepuu U. I, METO/Ibl aHAJIU3a : Jlanp, 2022
Kapmosa JI. A., (https://e.lanbook.com/book/187643)
Mocksun JI. H.,
Pomunxos O. B, Ilog
p. 1.
JI1.3 |BbynatoB M. U., 'aneeB| AHanuTHueckas xuMust. Metonbl unentiudukanmu u onpenenenust  |Cankr- [TetepOypr OBC
A. A., IpoObitieB A.  |BeriecT : Jlans, 2022

H., Epmakos C. C., (https://e.lanbook.com/book/187743)
Kamuukun U. I1.,
MocxksuHn JI. H., Hemen
B. M., Cemeno B. T".,
Ymwxkuk B. U., SIkumopa
H. M., llox p. .

7.1.2. JlonoHuTeIbHAS IUTEPATYpPa

ABTODBI, COCTaBUTEIHN 3ariaBue WznarensctBoO, Ton| Pecypc
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc

JI2.1 |Moguan U. H., Amnanmurnyeckas XxuMust: Gpuznko-xumudeckue u puznieckue mero sl (Kaszans : 3BC
T'op6ynoBa T. C., aHanu3a: yueOHoe mocobue Kazancknit
Eprennena U. 1., (https://biblioclub.ru/index.php?page=book&id=259010) HaIMOHATIBHBIN
PomanoBa P. T'. HCCIIEI0BATEIILCK

un
TEXHOJIOTMYEeCKUI
YHHUBEPCUTET
(KHUTY), 2013

JI2.2 |I'pomoB H. B., Tapan |AHanuTtHueckas XuMus 1 QU3NKO-XMMHYECKHE METO/IbI aHAJIM3A: HoBocubupck : 3BC

O.IL COOpPHUK 3a/1a4 ¢ OCHOBAaMH TECOPHHU H ITpUMepaMH petieHuii: yueonoe [HoBocubupckuit
nocobue roCyJapCTBEHHBIN
(https://biblioclub.ru/index.php?page=hook&id=576263) TeXHUYECKUI

yHuBepcutert, 2018

JI2.3 |dpesun B.E., AHanmuTHyeckas XuMus U (GU3NKO-XUMUYECKUE METO/Ibl aHAIN3A: Bonrorpan : 3BC
Munuenko JLA., yuebHoe rmocobue OI'BOY BITO
Awnnpeenko JI.B. (https://znanium.com/catalog/document?id=374877) Bosrorpaackuii

TOCY/IapCTBEHHBII
arpapHbIit
yHuBepcuteT, 2019

JI2.4 |Bensesa O. B., AHanuTHYeCKass XUMUS: XUMUYSCKUE METO/IbI aHajIu3a: ydeOHoe Kemepogo : 9BC
T'omyGesa H. C., rocobue Kemeposckuit
Tumoryk U. B., (https://biblioclub.ru/index.php?page=book&id=684859) rOCYIapCTBEHHBbIIH
Topenxuna A. K., yHuBepcuteT, 2020
NBanosa JI. A.

JI2.5 |Anapres A.H., AHanuTHyeckas XMMUs 1 (QU3NKO-XUMUYECKHE METOAbI aHaIN3a! HoBocubupck : 9BC
Kazakosa A.A., yuebHoe mocobue HoBocubupckuit
Amnexcanaposa T.IT. (https://znanium.com/catalog/document?id=397609) rOCYIapCTBEHHBbIIH

TEXHUYECKUI

YHHUBEPCUTET

(HI'TY), 2018
7.1.3. MeTonnueckue pa3pabdoTku

ABTODBI, COCTABHTEIH 3arnaBue W3zpatensctBo, Ton| Pecype

JI3.1 |IIpauxosa C. E., TurpumeTpuuecKkuil aHaIu3: 1a00paTOPHbIH IPAKTUKYM YensaOUHCK :

Ilpiranona U. B., W3parenscTBO

Kysaesa A. O. YenaOuHCKOTO

rOCYIapCTBEHHOT O
YHHUBEPCHUTETA,
2019
7.2. Ilepeuens pecypcoB HHPOPMALTMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"
D1 |YHuBepcureTckas OHOMMOTEKa OHIIAH [ DNEKTPOHHBIN pecypc] : AIeKTpOHHO-0nOmoTeynas cucrema (O6C) / OO0

Jupexrmenua [Tabmummnr. — URL:http://biblioclub.ru.

32 |Jlans [DnektpoHHBI pecype] : daekTpoHHO-OHOMHoTeyHas cuctema (OBC) / n3parenscrso Jlans. — URL://e.lanbook.com/.
33 |IOpaiit [DnekTpoHHBIH pecypc] : aneKTpoHHO-0nOIHoTeuHas cuctema (OBC) / m3narensctBo HOpaiir. —

URL:http://biblio-online.ru.

34 |Znanium.com [DieKTpoHHBIH pecypc] : anekTpoHHO-6nbnnoreunas cucrema (35C) / Hayuno-uznarensckuii neHTp

NH®PA-M. — URL:http://znanium.com.

95 |HaumonanbHas 3iexktponHas 6ubimoreka (HOB) [DnekTpoHHbIit pecypc] : 00beJMHEHHBII AIEKTPOHHBIN KaTanorgoHI0B

poccuiickux 6ubanorek : caiit. — URL:http:/H36.pd.

7.3 IlepeyeHb MHGOPMALIMOHHBIX TEXHOJIOTHii

7.3.1 IIporpaMmmHoOe oGecnieyeHue

Adobe Reader

LMS Moodle
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7.3.2 IlpodeccnonabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snekrponnas oubnuoreka eELIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayunast 371eKTpoHHAast
6ubmroTeka : caifT. — Mocksa, 2000 — . — URL.: https://elibrary.ru. — Pesxxum moctyma: st 3aperiucTpup. mojb3oBareineit. — Texcr :
JJIEKTPOHHBIM.

2. HanmonansHast anexkrpontas 6udauorexa (HOB) (https://rusneb.ru/) HarmonansHas snexktponHas 6ubmmorexa (HIB) :
00beIMHEHHBIH dJIEKTPOHHBIN KaTanor (OHI0B pocCUiickux 6ubmmotek : caiit. — URL: http://u26.pd. — Pexxum nocryma: u3
YUTANBHBIX 3a710B OuOsmoTeku Yenl'V. — TekcT : 3eKTPOHHBIN.

3. Ipesunentckas bubmmorexa (https:/www.prlib.ru/) Tipesunentckas GubHoTEK : SIEKTPOHHAS HALMOHATbHAS GMOIMOTEKa © cailT /
®I'BY Tlpesunénrckas 6ubnmmoréka nmern b. H. Enpunna. — Canktlletep6ypr, 2009 — . — URL: https://www.prlib.ru/. — TekcT :
JJIEKTPOHHBIM.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mymsruaucnumnnaptas pedeparnBHas 6asa TaHHBIX /
kommanusi Thomson Reuters. — Pexxum goctyma: 1uist 3aperucTpup. nonb3zopateneit Yenl'Y. — TeKcT : 2MeKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedeparusnas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — 3. anrin.
— Pexxum noctyna: i 3apeructpup. nonb3osareneit YenlV. — TeKCT : 37€KTpOHHBII.

6. DNeKTPOHHBIN KaTayor HaydHo#t onbnuotexu Yenl'Y [DnekrponHslit pecypce] : 6a3a ganubix / Yens6. roc. yH-T. — Uensouuck, 1992.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHHME JUCHUIIJIMHBI (MOAY JIs1)

HJ’I}I peanu3anuu JUCHHUITINHBI UCITOJIB3YIOTCA y‘-I€6HI>Ie AYAUTOPUH IJII IPOBEACHUA 3aHATHUI JTEKITHOHHOTO THIIA, 3aHITUN

CEeMUHApCKOTO THIA, JAOOPAaTOPHBIX PaboT, IPYIIOBBIX M MHANBUAYAJIbHBIX KOHCYIBTAllUH, TEKYIIEro KOHTPOJIS U IIPOMEXYTOUHO

aTTeCTallii, a TaKXKEC IIOMCIICHUA 1JIs CaMOCTOSITEILHOM paﬁOTbl.

YueOHbIC AYIUTOPHUHN YKOMIIJICKTOBAHbI CHCHI/IaJII/ISI/IpOBaHH()ﬁ MeOeIbI0 U TEXHUYECKUMHU cpeacTBaMu O6y‘IeHI/IH.

ﬂJ’I}I HIPOBCACHUA 3aHSITUHN JIEKITMOHHOTO THIIA npeaIararoTcsa Ha60p51 JAEMOHCTPAIITUOHHOT' O 060py,I[OBaHI/I$I u y‘I€6H0- HarjsaHbIX

ocoOui (AeMOHCTPallMOHHBIM HAa0Op aTOMOB, TabnuIa MeHzeneeBa, Tabnuia pacTBOPUMOCTH, SIEKTPOXUMUUECKUHN PsL

HAIpPSHKEHUS] METAJLIOB)

TTomeneHus i caMOCTOSTETLHOU pa6OTLI 06yqa101u1/1x051 OCHAIICHBI KOMHBIOTepHOPlI TEXHUKOM C MNOAKIHOYECHUEM K CCTH

"NHTepHeT" 1 00ecIIedeHHeM IOCTYIIa B JJIEKTPOHHYIO HH)OPMaOHHO-00pa30BaTeIbHYIO Cpelly YHHBEPCUTETA.

1. YuebHas AyAUTOpHA OJId IPOBCACHUA 3aHATHI JICKIIMOHHOI'O THUIIA:

OCHOBHOE O60py,[[OBaHI/IeI y‘IeGHaH MCGGJ’IB, JOCKa YUCHHUYCCKasa O6LI‘IHa§I, HAaCTCHHas, yqe6H0 -HarJs1IHbIC mocooust

(ITepuoanueckas tadbnuua J[.1. MenneneeBa, MynbTUMeUiHAS TIPE3CHTAINS), MYJIbTUMEIUIHOE HHTEPAKTUBHOE 000PY/I0BaHNUE:!

MynbTUMeniHBIH poekTop EPSON1720, skpan ¢ anexrponpusogom Lumen; akrusrast akyctudeckas cucrema Microlab solo-6c¢,

HepCOHaJ’[BHbIﬁ KOMITBIOTEP C IMOAKIIIOYCHUEM B CETh ((I/IHTepHCT»

ITporpammuoe obecrieuenune: MS Windows XP Professional SP2 gt BY3oB. Jluuen3uu 6eccpodHsre.

I'oc. Konrpaxr Ne 300 ot 08.10.2008r.

MS Office 2007. JInuensun 6eccpounsie. Jlumensus Ne 44664774 ot 09.04.2008r.

2. YaeOHbIC AYAUTOPUH IUIA IIPOBCACHUA 3aHATUI CEMHUHAPCKOI0 THUIIA, IJISA IIPOBEACHUS I'PYIIITIOBBIX KOHC}’J’ILTaHHﬁ,

WHAWBUYaJIbHBIX KOHCYHI:TaHI/Iﬁ, JJIg TEKYIIETO KOHTPOJIA U HpOMe)I(yTO‘-IHOfI aTTeCTauruu

OcHoBHOE 000opynoBaHue: yueOHas MeOelib, I0CKa ydeHH4YecKasi OObIYHAs, HACTEHHAs, MYJIbTUMEIUIHOC HHTEPAKTUBHOE

o0opynoBanue: MyabTuMenuitHblil mpoextrop EPSON1720, skpan ¢ anekrponpuBogoM LUMEN; akTHBHAS aKyCTHYECKAs CHCTEMa

Microlab solo-6¢, nepcoHabHbIN KOMITBIOTED € MOAKIIOYESHHEM B ceTh «IHTepHEeT».

Iporpammuoe obecrieuenne: MS Windows XP Professional SP2 st BY30B. JInnensuu 6eccpoyHsle.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JTunensuun 6eccpounsie. JIunensus Ne 44664774 ot 09.04.2008r

Aynutopust Ui POBeIeHHS 1a00paTOpHBIX paboT

© ®I'BOY BO «Henl'V»
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OcHOBHOE 000pynoBaHue: yueOHas Mebelnb, Bechl dnekTpoHHbie BJIT-150 — IT « CAPTOT' OCM», 6510k aBTOMAaTHYE€CKOTO

tutpoBanust BAT-15 (2 mrr.). Komopumerp KOK-2MII, Becor Dnexrponnsie BJIT-150-IT « CAPTOI'OCM», Komopumerp KOK-2, (4

wt.), nexrpomutka IRIT IR-8200 (6 mt.). Bonsramnepomerpuueckuii ananu3aTtop «9KoTecT — BA-Tsokenble MeTaLIbh

IMporpammuoe o6ecrieuerne: MS Windows XP Professional SP2 st BY30B. JInnensuu 6eccpodHsle.

I'oc. Kontpakr Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensun 6eccpounnie. Jlumensus Ne 44664774 ot 09.04.2008r.

IO «AntuBupyc Kacnepckoro» JIunien3uonnsiit jorosop Ne 1013/K-2773 ot 11.12.2017T.

3. [omemenue 11 cCaMOCTOSITENEHOM PaboTHI

3.1 YuranbHsii 3a1 Ne 1

OcHoBHoe o6opynoBanue: KonudecTo nocanodnsix MecT — 50. 5 nepcoHanbHbIX KOMIBIOTEPOB C HOAKIIOUCHUEM B CETh

«HTepHeT», HeorpanuueHHbIH focTyn K OBC u BJI. YueOHas MeGeinb, KOHAUIIMOHED.

ITporpammMHoe obecnieuenune: Microsoft Windows 10 Pro. (JIutiensuu 6eccpounsie. Jlorosop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIuniensuu 6eccpounbie. JJo-roBop Ne AD-223/28/18)

Koncynsrantlntoc (Cornamenue o corpyaanuectse Ne 31 ot 20.05.2003 ¢ perrnoHaabHBIM HHPOPMAIIHOHHBIM [IEHTPOM

00IIEPOCCHIICKOM CETH PACTIPOCTPAHEHHUS TIpa-BOBOM HH(OpMAITHH)

ITO «AntuBupyc Kacnepckoro» (JIuniensnonnsiii goro-sop Ne 1013/K-2773 or 11.12.2018r.)

3.2. UadopmarroHHo-6ubnorpadudeckuit oTaen

OcHOBHOE 000pyAOBaHUE: KOIUYECTBO IIOCAAOUHBIX MecT — 24. YueOHast MeOenb, 7 IepCOHAIbHBIX KOMIIBIOTEPOB € MOJKII0YEHHEM

B ceTh «HTEpHETY, HEeorpanndyeHHsli noctyn Kk ObC u B/I.

IIporpammHuoe obecrieuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)

18.02.10.

Howmep munensuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level ([Torosop Ne A3-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JloroBop Ne AD-23/12, Homep JTHIIEH3HA

60411804)

KoncynprantIlmoc (Cornamenue o corpyganuectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM HHGOPMAILIMOHHBIM LIEHTPOM

0011epOCCUICKOIl CeTU pacpoCTpaHeHHs IPABOBOM HHGOPMAIIIN)

HO3B (Jorosop Ne 101/H26/2810 ot 20.02.2018)

ITO «Antusupyc Kacnepckoro» (JIuensnonnsiii gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 aynuropus Ui CaMOCTOSITEIbHON PabOTHI

OCHOBHOE 060pyz103aHI/Ie: CrICIMaJIM3upOBaHHas SOproHOMHUYHaA meOeb JJIsL pa6OTI>I 34 KOMIIBIOTCPOM. ABTOMaTI/ISI/IpOBaHHBIG

pabouue mMecta Ha 11 oOyuaromuxcs, 1 npenogasatens. 12 TTK ¢ IMIIEH3MOHHBIM POTPAMMHBIM 00ECIICUCHHUEM.

MarsuTtHO-MapkepHas qocka. MaTepaktruBHas nocka SMARTBoard 660 aunaronans 64/162/6¢cm. Ipoektop INFOCUS IN 36.

Axyctuueckas cuctema 2.0 Sven SPS-678.

IMporpammHoe obecnieuenne: MS Windows XP Profes-sional SP2 myist BY30B. JIunensun 6eccpounsle.

IMaprus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JTunensun 6eccpoutnnie. JTuensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIunens3uu 6eccpouHsle.

JInnensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JInuensun 6eccpounsie. Jlumensus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIunien3uu 6eccpouHble.

I'oc. Kortpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JTunensun 6eccpounsie. I'oc. Koutpakt Ne A3-44/57/18 ot 30.10.2018r
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9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIUXCA 11O OCBOEHUIO TN CIHHUIIJIMHBI (MO Y JIA)

K coBpeMeHHOMY BBIITYCKHUKY OOLIECTBO MPEIbsBISIET IUPOKUI epedeHb TpeOOBaHH, Cpei KOTOPBIX 0CO00E 3HAYCHUE UMEET
HAJIMYKE Y BBITYCKHUKOB HABBIKOB M YMEHHH CAMOCTOSITENILHO MOTydaTh 3HAHHS U3 Pa3IHYHbIX HCTOYHUKOB HH(OpMaIHH,
CHUCTEMAaTHU3UPOBATh U aHAJIM3UPOBATH MOJyYeHHYI0 HHPOpMauio. PopMUpOBaHKE TAKOTO YMEHUS IPOUCXOUT B TEUYCHUE BCETO
neprosa o0ydeHus 4epes3 MOAr0TOBKY K JJaO0paTOPHBIM, CEMHHAPCKUM, IPAaKTHIECKHM 3aHATUsAM. [Ipu aToM camocTosiTenpHast paboTta
CTYJICHTa UTPaeT BAXKHYIO POJIb B X0JI€ Bcero yueOHoro mnpouecca. [Ipu n3yueHun AUCHMITIMHBI OCHOBHYIO JTOJIFO OTBOAMMOTO Ha
CaMOCTOATENIbHYIO paboTy BpeMEHH 3aHUMAaEeT paboTa ¢ KOHCIIEKTOM JICKINH, yueOHUKaMH, YIeOHBIMU TTOCOOMSIMHU M METOIUICCKUMHU
YKa3aHUSIMHU. A TIOTOMY CTYAEHTaM HE00XOIMMO ONTHMAJILHO UCIIOJIb30BAaTh BPEMS, OTBEICHHOE HA CaMOCTOSITEIbHYIO PadoTy.
Lenecoobpa3HO MOCBAMATE 10 MOTydYaca B IEHb H3yYEHUIO KOHCIIEKTa JIEKIIUH B TOT JK€ ACHb I10CTIe JIEKLUH 1 3a JIeHb ITepe]l JeKIHel.
Teoperuueckuii MaTepuai U3ydaTh B TEUCHHE HEJENH 10 2 YacOB, @ TOTOBUTHLCS K ITPAKTUYECKOMY 3aHATHIO 1O AUCIMILIMHE 110 1.5
4acoB.

JInist myduiero v MoJHOTO YCBOSHHS MaTepHaia yueOHON NUCIMIUIMHBI PEKOMEHIYETCS UCIIOJIb30BaTh METOIMYECKUE YKa3aHUS U
MaTepuabl Mo y4eOHOH AUCIUIUIHHE, TEKCTHI JIEKIHUH, a TaKkKe JIEKTPOHHBIE pecypchl, mMeromuecs B cucteMe JbC, mocTym k
KOTOPBIM 00€CIIeYEH B UNTAJIbHBIX 3aJIaX YHUBEPCUTETA. TEOpEeTHUECKUI MaTepral Kypca CTaHOBUTCS OoJiee MOHATHBIM, €CIU
JIOTIOJTHUTENFHO CTYAEHTOM M3YJaloTCs KHUTH, YYeOHHUKH 110 JaHHOH ydeOHOoH aucuutuiiae. [1o1e3H0 HCIoIb30BaTh HECKOIBKO
y4eOHUKOB, PEKOMEHIOBAaHHBIX IPEOAaBaTEIIEM.

[Tpu U3y4eHNU XUMHYECKHUX TUCHUIUINH HACTOSTEIbHO PEKOMEHIYETCS «HE 3ay4UBaTh» MaTepHuall, a J00UThCS MaKCUMaIbHOTO
MOHMMAaHHUS H3y4aeMOH TeMbl IUCIHIUIMHEL [IpH N3y4eHnn TeopeTHYeCKOoro MaTeprana He00X0AMMO MHOTOKPATHO IIHCATh Ha
YepHOBUKE GOPMYJIBI, peakiuy 1 rpauKu J10 MOJHOTO UX 3alIOMUHAHUS.

B ciydae mpumeHeHuUs mpu 00y4eHNH AUCIUTUTHHBI YJIEKTPOHHOTO 00YUYESHUs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT U
oOuieHue 00yJaromuxcs ¥ NperojaBaTeis OCYIECTBISETCS B PEXKUME PeabHOr0 BpeMeHH (OHJIaiH-JIeKIH (BeOUHAPHI), YaThl,
BH/IE0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOTO BpEMEHH (CHCTeMa TucTaHionHoro ooydenus Moodle, MS Office365, dopymsr,
JJICKTPOHHAS TTOYTa U JIp. ).

Bonbryio yacTh BpeMeHH 00yJaromunecs CaMOCTOSTEIFHO paboTaloT ¢ yIeOHO-MeToqMYeCKUMH MaTeprainaMu. CTyJeHTHl HMEIOT
BO3MOXHOCTh KOHCYJIbTHPOBATHCSI C MPENOAaBaTeNIeM M0 BCEM BOIIPOCAM, BO3HUKAIOIINM B X0JI€ CAMOCTOSATEILHON paOboThI
IIOCPEJICTBOM 3JIEKTPOHHOM ITOYTHI, COUAIBHBIX CETEH U T.II.

Jloctyn obyuaromnierocst K yaeOHbIM pecypcaM B PeXKUME OTJIOKEHHOTO BPEMEHH, CAMOCTOSITENNBbHOM paboThl OCYIIECTBISIETCS Yepe3
ceTb VIHTEpHET B y100HOM /7151 HErO MECTe, BpPEMEHHU U TEMIIE.

[Tpu 00y4eHuM KLl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 370POBBS AJIEKTPOHHOE 00YyUEHHE, TUCTAHIIHOHHbBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH TIPEIyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepead MHGOPMaIiK B JOCTYITHBIX I HUX hopmax.

Peanu3zanust JUCUUILTUHEI C IPUMEHEHUEM DIIEKTPOHHOTO 00y4YEHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONIOTHH (1anee — D0,
JOT) ocymectBiseTcs: Ha ocHOBaHHH «I[10JI0KEHHS 0 peanu3anuyl OCHOBHBIX H JOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX IIPOrPaMM C
MPUMEHCHUEM DJICKTPOHHOI'O O6y‘{€Hl/lﬂ U AUCTAaHLUHWOHHBIX 06p3.30BaTCJ'l]>HbIX TEXHOJIOTUH B (l)e[[epaJ]bHOM rocyiapCTBEHHOM
OIO[DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BBICIIET0 00pa3oBaHus « HeTsIOMHCKHUI ToCyJapCTBEHHBIN YHUBEPCHTETY, «[lomoxeHust
0 MOpsAKE 3a4eTa 00YJaIOIIUMHUCS [0 OCHOBHBIM NPO(ECCHOHAIBEHBIM 00pa30BaTeIbHBIM POTrpaMMaM BhICHIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBIISIONINX 00pa30BaTeIbHYIO IEATEIBHOCTD, YICOHBIX
MPEMETOB, KypCOB, TUCUUIUINH (MOIYJIeH), MPAKTHK, JOIOJHUTEIBHBIX 00pa30BaTEIbHBIX MPOTPaMM» TTOCPEACTBOM 3J1E€KTPOHHOMN
nHdopmanronHo-o06pazoBarensHOl cpeapl PIBOY BO «Uenl V». B nckimounTenbHbIX ciiydasx (hopc-Makop U T.I1.) IpU
peanu3anuu 00pa3oBaTesibHOU AesTenbHOCTH ¢ mpuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOSIINE B IEPEYCHb
3JIEKTPOHHOM HHPOPMAITMOHHO- 00pa30BaTEILHON CpPEJIbI.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIOIIUMUCH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbSA

OcBoeHnune JAUCHUIUIMHBI MHBAJIMAAMU U JIMAMU C OTPAaHUYCHHBIMH BO3MOYKHOCTAMU 3J0POBbs OCYIICCTBIIACTCA C UCIIOJIB30BAHUEM
CHEUHATIbHBIX TEXHUYECKHX CPEICTB WM HH(MOPMAIMOHHBIX TEXHOJOTHWH, MpPEeIOCTaBIsieMbIX PecypCHBIM y4eOHO-METOANIECKHM
LEHTPOM MO OOYYEHHIO HMHBAIMIOB M JIMII C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3710poBbs Yen['Y mo 3ampocy oOyuaroimerocs
(MOOHJIbHBIC CIICIHANBHBIE TEXHHYECKUE CPEACTBA Ul JIMI C HApYIICHWSMH 3pEHUS M C HApYIICHHEM CJIyXa, aCCHCTHBHEIC
UHPOPMAIMOHHBIE TEXHOJIOTHH).

[Ipu HeoOxomumocTH st OOYYalOUIMXCSl C HApPYUICHUSIMH 3pEeHUs Ha pabodnMx MecTax Uil NPOBEACHUS NPAKTHUECKUX WM
abOPaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIELHMANbHOE IPOrpaMMHOE oOecrnedeHune (IporpaMma peueBOil HAaBUTALMH, PEUYEBEHIC
CUHTE3aTOPbI, SKPAHHBIE JIYIIbI).

B yueOnble aymuropun obecrieunBaeTcsi OECIPENATCTBEHHBIN TOCTYH Il 00yYalOUXCsl ¢ MHBATUIHOCTHIO U C OIPaHUYCHHBIMH
BO3MOXHOCTSIMHU 3[I0POBbs. B Kakoii ayauropu, rae 00y4aroTcss MHBAJIHIBI U JIMIA ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBBS,
IPeyCMaTPUBACTCSI COOTBETCTBYIONIEE KOTUIECTBO MECT VISl OOYUAIOMIUXCS ¢ YI€TOM HapyIIEHHH UX 30POBbSI.
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J111s1 OCBOGHMS AUCIMILTUHBI HHBAJIMIAM U JIUIAM C OTPAHUYCHHBIMHI BO3MOKHOCTSMHE 3I0POBBSI TIPEIOCTABIISACTCS JOCTYIT K IEYATHBIM
HCTOYHHMKAM, UMEIOIIIMCS B HaydHoil 6ubanoreke Yenl'V, ¢ MOMOIIBIO CIENHATBHBIX TEXHUYECKUX CPEACTB; JOCTYI C IOMOIIBIO
CHEIHATBbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpME SJIEKTPOHHOTO
JokyMeHTa B poHme HayuHo# OubnroTekn Yenl'Y MM 371eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.

Y4ueOHO-METOIMUECKHE MATepHAIbl U 00YYAIONIMXCS U3 YHCJIA WHBAIUIOB U JIUI ¢ OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 370POBbS
MPEIOCTABISIIOTCS B hOpMax, alaliTAPOBAHHBIX K OTPAHUYCHHUSIM UX 3I0POBbSI U OCOOCHHOCTSIM BOCTIPHATHS HH(MOPMAIIHH.

J1i1st MHBANIKIOB U JIMI[ C OTPAHHYCHHBIMH BO3MOXKHOCTSIME 370POBbsI OCBOCHHE JHCIUILIMHBI MOKET OBITh YaCTHYHO WITH HOJHOCTHIO
OCYIIECTBIICHO C UCTIOIb30BAaHUEM JUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOIOTHH.

Ilp mpoOBeOeHHH NPOMEKYTOYHOW AaTTECTAlMH MO TUCLMIUIMHE OOYYarOIIMMCS C HMHBAJIUAHOCTBIO M C OrPAaHHYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBBsSI O0ECIIEUMBACTCSI MO HMX 3asABJICHUIO0 NPENOCTAaBICHHE B JOCTYMHOH (opMe B 3aBHCUMOCTH OT HUX
WHIWBHIYaJIbHBIX OCOOCHHOCTEH HHCTPYKUMH O IIOPSIOKE IPOBEIACHUS MPOMEKYTOYHOM aTTECTAl[MH, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3ajaHus (MMCbMEHHO Ha OymMare, HabOp OTBETOB Ha KOMITbIOTEpE, MUCbMeHHO mipudToM Bpaiims, ¢
HCIIOJIB30BAHUEM YCITyT aCCHCTEHTA, YCTHO).

ITpu npoBeieHUH MPOLIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUCHHSI WHBAIHUIOB U JIUI] C OTPAaHUYECHHBIMU BO3MOXHOCTSIMU 3IOPOBBSI
IpeIyCMaTpUBAETCs MCIIONb30BaHue npenoctaBieHHbx Uenl 'V mim cOOCTBEHHBIX TEXHUYECKUX CPEICTB, HCOOXOIMMBIX UM B CBSI3U C
UX WUHIUBUAYAJIBHBIMH 0COOCHHOCTSMH. [Ipu HEOOXOJUMMOCTH WHBAJIUAAM H JHMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 30POBbBSI
MPEIOCTaBIISICTCS AOMOJMHUTEIBHOE BPEMs Ul TIOArOTOBKH OTBETa HA 3a[aHUsI, POLEAypa OLCHUBAHUS PE3yIbTATOB O0YUICHHS 11O
JUCITUIUTAHE MOYKET MTPOBOJUTHCS B HECKOJIBKO ITAIOB.

© ®I'BOY BO «Henl'V»




04.03.01, Xumusi, AHATUTHYECKAS XUMUS U XUMHYecKasi dkcnepru3a, PILJ[ "Ananutuyeckas
xumus'', 2025, ounasn

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM XHMHUYECKOTO (PaKyJabTeTa

[Tporokon 3aceqanust Ne 6 ot 14.02.2025

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKysIbTeTa COIJIaCOBAHO B. A. Bypmuctpos
3acenanueM kadeapbl aHAJMTHYECKOH U Pu3nUecKoii XUuMHUN

[Tporokon 3aceqanust Ne 5 ot 07.02.2025

3aBenyromui kapenpoi COIIACOBaHO A.B. KosnecuukoB

ABTOD (COCTaBUTEIIH) C. E. Ilpamnkosa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



