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1.Heau u 3a1a94 TUCHATNIJIMHBI

Lenbto OCBOEHUS JTUCIUTLTAHBI «DU3UKO-XUMHUYECKHE METO/IbI aHaiM3a
MaTepHUATIOBY»SIBISETCS] MPUOOpPETeHNe 3HAHWKM W HABBIKOB B 00JacTu oOmIel M HEOpPraHWYeCcKOM
XUMUH, TIO3BOJISIONINE B JaJbHEHIIEM NPUMEHSATh WX TPU OCBOCHUHM JAPYTHX JUCHUILIUH
00pa3zoBaTeNbHOTO UKIIA U TTOCIEAYIONMEH MPOoPECCUOHATBHON AeSATETLHOCTH.

3afaun TUCUUILIMHBL
- popmupoBaHUE Y CTYJEHTOB MPEICTABICHUI 0 XUMUYECKUX BEIIECTBAX U UX CBOMCTBAaX
- MpUOOpETeHNEe 3HAHWK O CTPOSHUHM M CBOMCTBaX XMMHUYECKHUX BEIIECTBAX, JKCILTyaTallMOHHBIE
XapaKTEPUCTUKU U TIpaBUjIa KCIUTyaTallMA TEXHOJIOTHIECKOTO 000PYI0BaHUS, KOHCTPYKITUH,

- YMCHHUC IMPOU3BOJNUTDL UCIIBITAHNC XUMHUYCCKHUX BCIICCTB 110 CTAHAAPTHBIM MCTOAUKAM.

2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hucuunnuna «®DU3MKO-XMMUYECKUE METOJbl aHallu3a MaTepHallOB» OTHOCHUTCS K YacTH
dhopMupyeMoil ydaCTHHKaAMHU 00pa30BaTEeIbLHBIX OTHOIICHUN U BXOJIUT B €r0 0a30BYIO YaCTh, YATACTCS
B 7 cemectpe Kypca. s u3yuyeHus: TUCHUIUIMHBI CTYJIEHT JOJKeH 00aiaTh 3HAaHUSAMH IO MpeIMETy
«xumusy, ycranapnuaeMbiMu OI'OC ams cpeaHero (MoHoro) o0pa3oBaHusl.

JucuuniuHa siBisieTcsl NPeIIeCTBYIOMEN i1 U3y4eHUsl MOCIeAYIoMMNX AUCHUIUIMH: be3onacHocTh

KU3HENIEITEIIbHOCTH, OXpaHa OKPYXKAIOIIEH Cpe/ibl, TEOXUMUS OKPYIKAIOIIEH Cpe/bl, OMOJIOTHS.

3.IlepeyeHp MJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO JUCHMILIMHE (MOIYJII0), COOTHECEHHBIX €
HHAUKATOPAMM JOCTUKEHUSI KOMIIEeTeH N
B PE3YJIbTATC OCBOCHUA JUCHUIJIMHBI BBITYCKHHUK JOJIKCH 06JIaI[aTI) CJICaAyromumMu

oOmenpodecCuoHAIPHBIMA KOMIIETCHITUSIMU U UHIUKATOPAMH X TOCTHKCHHI:



Ta6bauual

Koa mo ®I'OC NuaukaTopsl 10CTHKEHUS IlnanupyemMble pe3yJbTaThl 00yYeHHs
no aucuunianne (3YB)
Oo6menpodeccuoHaabHbIe
OIIK-1. Crniocoben OIIK-1.1. U3yuaeTr mexaHuU3Mbl | 3Hamb: CTPOCHUE aTOMA,
HU3y4qaThb, XAMUYCCKHX peakKlHH, | xpMHUECKHe HIEMEHTHI U NX
aHAIIM3UPOBATH, CONPOBOXKAAIOIIAX COEIMHEHMS, OOIIHE
HCIIOJIb30BATh TE€XHOJOTHYECKUE MPOLIECCHI
3aKOHOMEPHOCTH MPOTEKAHUS
MEXaHU3MBI OIIK-1.2. PaccmaTpuBaer .
XUMHUYECKUX PEAKIUH, XUMHUYECKHUE PEAKLINH, XUMHHCCKUX peaKiih,
MPOUCXOISTIINX B | MPOUCXOISIINE B OKPYIKAOIIEM XAMHAICCKYI0 TCPMOTMHAMUKY 1
TEXHOJOTUYECKHUX MHUpe KUHETUKY, SHEPTETUKY
rpoIieccax u OIIK-1.3. Aranmu3upyer XUMUYECKUX TIPOLIECCOB U (ha3oBoe
OKpYXKarollleM MHpe, CBOWCTBA XUMHUUYECKUX PaBHOBECHE, PEAKIIHOHHYIO
OCHOBBIBASICh Ha | DJEMEHTOB U BEIIECTB CIIOCOGHOCTD BEIIECTB,
3HAaHUAX O CTPOCHUU N N
XUMUYECKUN, PU3UKO-XUMUICCKUN
BEIIECTBA, MPHUPOJE

XAMHUYECKON CBSI3U U
CBOMCTBAxX pa3iu4HbIX
KJIaCCOB XHMMHYECKHX
3JIEMEHTOB,
COCIUHEHUH, BEIIECTB
Y MaTepHUaioB

1 (pU3UYECKUN aHAU3 — B 00beMe,
HEOOXOTUMOM JIJIsI OCBOCHHUSI
TCOXVUMHH, MUHEPATIOTHH.

Ymems: nons3oBaThCs TaGHI/II_[aMI/I
U CIIpaBOYHUKAMU; BBI6I/IpaTL
METOJABbI aHAIN3a XUMHUYCCKUX
9JICMCHTOB B IIPUPOJHBIX CpCAaAX U
HCIIOJIB30BATh UX IJI PCIICHUA
I'€OJIOTHYCCKHX 3aaa4.

Bnaoemys: MeTogamu oCTpoOEHUs
XUMHUYECKHX MOJEIIEH IIPU
pELIeHNN TPOU3BOJCTBEHHBIX
3a1ad.

4. O6beM AUCUUNAUHDBI U BUAbI y4ebHOM paboThl

Tabavuya 1
B C
Buna yueOHoii padoThl cero CMECTPLL
yacoB/3au.el. 7 7
L L D
(01010 0390 | 090 0300
KonTakTHasi pabdora (Bcero) 51/1,42 | 45/1,25 | 51/1,42 | 45/1,25
B ToMm uucne:
Jlexun 17/0,48 | 15/0,42 | 17/0,48 | 15/0,42
[IpakTrueckue 3aHATHS 34/0,96 | 30/0,84 | 34/0,96 | 30/0,84
CemunHapsl




JlaGopaTopHbIie pabOThI
CamocrosiTesqibHasi padora (Bcero) 93/2,6 99/2,75 | 93/2,6 99/2,75
B toMm uncie:
Kypcogas pabota (mpoekr)
Pedeparsr 30/0,84 | 30/0,84 | 30/0,84 | 30/0,84
Jlokiapl 30/0,84 | 33/0,92 | 30/0,84 | 33/0,92
[ToaroroBka K 3a4eTy 33/0,92 | 36/1 33/0,92 | 36/1
Bun oruernoctu 3auer 3auer 3auver 3auer
BCEI'O B yacax 144 144 144 144
Oo6masi Tpy10eMKOCTh THCIUTLTHHBI BCEIO B
4 4 4 4
3a4.eJHHULAX
5. Conepsxkanne quCHUNTHHBI
5.1. Pa3gesnbl AMCIUILIMHBI M BUALI 3AaHATHHA
Taoanma 2
Ne HaumenoBaHue pasjaesia 7 cemectp
n/n JTUCIUTLINHBI
Jleku. | mpak BCEro
BBenenue B GU3HKO-XUMHUECKHUE METO/IbI

1 aHajan3a 4 2 6

2 Xpomarorpapuieckie MeTOIbl aHATN3a 6 16 22

3 KonnuecrBennnii anamuz 7 16 23

HUTOTO 17 34 51

5.2. JIeKLIMOHHBIE 3aHATUSA




Taoauua 3

Ne | HaumeHoBaHMe pa3aesia
Conep:xanue pasaena
n/n JTUCIHUIIINHBI
OOmiass xapakTepuCTHKa MHCTPYMEHTAIbHBIX METOJIOB aHalu3a
Beenenue B puznko- (4yBCTBUTENBHOCT, TOYHOCTD, JIOCTOMHCTBA, HEJ0CTaTKN).
1 | XMMHYECKHUC MCTObI Knaccudukanus @PXMA. [loHsTHe aHATUTHYECKOTO CHUTHaAa. Bumisl
aHaJIn3a QHAIMTUYECKUX  CUTHAJIOB,  XapaKTCPUCTUKU  AHAIUTUYECKUX
CUTHAJIOB.
[TpuHUUIIBI XpomaTorpaduueckoro pasneneHus BEILIECTB.
Xpomarorpaduueckue Knaccudukanuss xpomamozpaguueckux memoooe aHammza 10
2 METOJIBI aHATTH3A arperaTHOMy COCTOSIHMIO (a3, 1O MeXaHU3My pas3ielieHus, Io
anmapatrypHoMy ogopMIleHH 0, TI0 Croco0y MPOBEICHUs MpoIlecca.
Xpomarorpadudeckuii MUK U ero napaMmeTphl.
Metoapl KOTUYECTBEHHOTO aHaIn3a (METO HOPMUPOBKHU — MPOCTOU U
¢ KanuOpoBOYHBIMU  KOX(PGUIUMEHTAMH, METOJI BHEIIHEr0 H
3. | ¢ 5 BHyTpeHHero craHgapra). CelleKTHBHOCTh COpPOCHTa, KpPUTEPHH
OJIMYCCTBCHHBIN AHAIN3 | ceneKTUBHOCTH. D(G(HEKTUBHOCTh XpoMaTOrpaduueckoro mpoiecca.
[Honstue BOTT. Teopusi TeopeTHUYECKUX TapenoK, KUHETHYECKas
Teopusi. 'azoBas xpomarorpadus: knaccuduKkaiys METOJIOB.
5.3 JIabopaTopHbBIil NPAKTHKYM-He NPe1yCMOTPeH
5.4 IlpakTHyecKue 3aHATUSA
Taoauna 4
Ne
HaunmenoBanmue
n/ HanMeHoBaHMe NpaKTHYECKUX PadoT
I pa3aeJia JUCHUNIMHBI
1 BBomHoe 3aHATHe. 3HAKOMCTBO C JjabopaTopueil M IJIAHOM
npoBeAcHUs JabopaTopHbIX padot. MHcTpykTax nmo Th.
Mertoapl NpsSMON TMOTEHIIMOMETPUHM (MOHOMETPHH). Y paBHECHHE
Hepucra.  IloreHumomMerpudeckoe — turpoBaHue.  [loreHu-oe
) [Torenmmomerpruyeckuit TUTPOBAHME:
aHanu3 1) Omnpenenenue H;PO, (NaOH)
2) Ompenenenne cmecu HCI u CH,COOH
OnpeaenaeHue rajIoreHoB.
Honomerpuueckue 1) Omnpenenenue pH p-pa
3 | onpeneneHue: 2) Ormpenenenue  METOJOM  KOTMOPOBOYHOro  rpaduka
WCIIOJIb30BAHUEM
Konnykrpomerpuueckuit | 1) Onpenenenue NaOH;
4 | ananus 2) OnpeneneHre CMECH CHIIBHOU U C1a001 KHCIIOTHI,

6.CamocTosiTesibHasi pa0doTa CTYIeHTOB 10 JUCHHUILINHE




TeMbl, BRBIHOCUMBIE Ha CAMOCTOSTEIbHYIO ITPOPA0OTKY

Ne n/m Tema
1 MeTo/1bI IIIIOCKOCTHOM XpomaTorpadun
2 XapakTepucTuka MeToia hIyopuMeTpun
3 XapakTepUCTHKa METO/1a SJIEKTPOTPAaBUMETPUH

Tembl KOJNIOKBHYMOB, TECTOBBIX KOHTPOJIEH.

Ne /it Tema

1 OcHoBbI TUTpUMETpUHU. Pacuer pe3yapTaToB aHaIM3a B TATPUMETPUHU.
TecT-KOHTpOsIb. MeTO/1bI KUCIIOTHO-OCHOBHOI'O TUTPOBAHHUS

3 Kucnorno-ocHoBHoe TutpoBanue. Pacuer pH B pacTtBOpax pas3iIMyHBIX
JIEKTPOJIUTOB.

4 TecT-KOHTPOJIb B OKMCIUTEIbHO-BOCCTAHOBUTEIbHOM TUTPOBAHUM.

5 OCHOBBI KOMIUIEKCOHOMETPUH U OCAJAUTEIBHOIO TUTPOBaHUs. " paBUMeETpHSI.

6 OCHOBHBIE CTaAMM aHaNIM3a. XapaKTepUCTUKAa  METOJO0B MAaCKUPOBaHMI,
pazfeseHus, KOHIIEHTPUPOBaHUs

D oHIbI OLIEHOYHBIX CPEJACTB

Bomnpocekl k nepBoi arrecTanuu

1. Hayka 00 ompeneneHMH XWMHUYECKOTO COCTaBa BEIIECTBA M OTYACTH HMX XHMHYECKOTO
CTPOCHHSI — 3TO XUMHUS: a) oOmias; 0) HeoOpraHWuYeckas; B) aHAIMTHYECKas; T') CPeAH OTBETOB HET
BEPHOTO.

[IpaBuibHBIN OTBET: B.

2. OCHOBHBIMM COCTABJISIFOIIMMM AHAJUTHUECKON XMMHHU SBIAIOTCS: a) KauyeCTBEHHBIM H
KOJMYECTBEHHBIM  aHanmu3, (U3MKO-XUMHUYECKHE METOJbl aHaju3a; ©O) KayeCTBEHHBIH W
KOJIMYECTBEHHBIN aHaJM3; B) KOJIWYECTBEHHBIH aHaIN3 M (DPU3MKO-XUMHUYECKHUE METOJbI aHAlln3a; T)
CpeIu OTBETOB HET BEPHOTO.

IIpaBUIBHBIN OTBET: a.

3. JlocTaToyHO YHUBEPCAJIbHBIM M TEOPETHUYCCKHUH OOOCHOBAHHBIM CIIOCOO OMpeaeeHUs
coctaBa 0€30THOCUTEIBHO K OMPEeNIieMOMY KOMIIOHEHTY M (0OBIYHO) K aHATH3UPYyEMOMY OOBEKTY —
3TO: @) METOJ aHaju3a; 0) XMMUYECKUN aHAJIN3; B) METO/IMKA aHAJIN3a; T') CPEU OTBETOB HET BEPHOTO.

IIpaBUIBHBIN OTBET: a.

4. Paznen XUMUH, U3YYarOlIUi MEXaHU3Mbl XMMUYECKUX PEAKIMI U CKOPOCTH UX MPOTEKaHUS,
- 9TO: a) XMMUYECKass KHHETUKa, 0) XMMUYECKUI aHAJIN3; B) XMMHUYECKasi TEPMOJAMHAMUKA; T) CpeIu
OTBETOB HET BEPHOTO.

IIpaBUIBHBIN OTBET: a.

5. XapakTtepusyercss OTCYTCTBHEM MOBEPXHOCTH paszfelia MEeXAy peareéHTaMH pPeakiUu: a)
reTeporeHHbIe, 0) TOMOTEHHBIC; B) 00paTHMBIE; T) HEOOpaTUMBIE.

[TpaBunbHEI OTBET O.

6. Onpenensercss U3BMEHEHUEM KOHLEHTPALUU PEarupyrolux BEIIECTB B €AMHULYY BPEMEHHU: a)
CKOPOCTh peaKkInu; 0) KHHETHUKA PEaKIMK, B) MEXaHU3M PEAKIIUHU; T') CPEIU OTBETOB HET BEPHOTO.

IIpaBUIBHBIN OTBET: a.

7. B KHHETMYECKOM YypaBHEHUHU [JIsi TETEPOr€HHOM peaklWy 3aluChIBAIOTCS TOJIBKO
KOHIICHTPALIMU BEIECTB, HAXOSAIIUXCS B: a) Tra3000pa3HOM COCTOSHHM; O) JKHAKOM WIH
ra3000pa3HOM COCTOSTHUH; B) KHJIKOM COCTOSIHUH, T') TBEPJOM COCTOSTHHH.

[TpaBusIBbHBIN OTBET: 0.



8. CoryacHO 3aKOHY JAEHCTBYIOUIMX MacC, CKOPOCTb XMMHMUYECKOM pEakuuu: a) MpsIMOo
MPOTIOPIIMOHAIPHA TPOU3BEJACHUIO KOHIIEHTpAIMi €€ TPOAYKTOB; 0) 0OpaTHO MpOIMOPIMOHATBHA
MIPOU3BEACHNIO KOHIIEHTPAIMI pearupyromux BeIIecTB; B) MPsIMO MPONOPLUOHATbHA POU3BEACHUIO
KOHIEHTPALUi pearupyoux BeUIeCTB; I') 00paTHO MPONOPIMOHATIbHA TPOU3BEACHUIO KOHIIEHT AU
€€ MPOIYKTOB.

[IpaBHUIBHBIN OTBET: B.

9. B coorBerctBuu c mnpaBuwioM Bant-I'odda, ckopocTs XuMuUeckoill peakiuu IpH
noBellIeHNH TemmnepaTypsl Ha 10 °C: a) Bo3pactaer mpumepHo B 2 — 4 pasa; 0) yMeHbLIaeTcs
IIPUMEPHO B 2 — 4 pa3a; B) Bo3pacTaeT B 2 pa3a; I') yMEHbIIAETCS B 2 pasa.

[IpaBHUIBHBIN OTBET: a.

10. BemecTBO, y4acTBYIOLIEE B pEaKLMU U YBEIMUYUBAIOLIEE €€ CKOPOCTh, HO OCTaroIIeecs
HEU3MEHHBIM B PE3yJIbTaTe PEAKIMU, — ITO: a) MHTHOUTOpP; 0) KaTaJm3aTop; B) MPOMOTODP; T) Cpeau
OTBETOB HET BEPHOTO.

[IpaBunbHbII OTBET: 6.

11. Peakuuu, KOTOpbIE MPOTEKAIOT TOJIBKO B OJJHOM HAIIPABJIEHUH /10 TIOJHOTO U3PACXOOBAHUS
OJIHOTO M3 PEarupyroluX BEIIECTB, - 3TO: a) FeTepOreHHble; 0) TOMOreHHbIE; B) HEOOpaTUMBbIE; T)
o0OpaTumsble.

[IpaBHUIBHBIN OTBET: B.

12. ITonBoxa peareHTOB U OTBOJ NPOIYKTOB PEAKIMM XapaKTEPEH Ul CTaJuu I'€TepOreHHOIo
XUMHUYECKOro nmpouecca: a) Aud@y3uoHHBIH; ©) KUHETHYECKUW; B) AUPPY3HOHHBIM WM
KMHETHUYECKUIl; T') CpeId OTBETOB HET BEPHOTO.

[IpaBUIBHBIN OTBET: a.

13. CkopocTh TeTepOreHHOH peakIMM MOXKET ONPEAENAThCS: a) TOJIBKO CKOPOCTBIO
KHHETHYECKUX CTaaui; ©O) TOJNBKO CKOpPOCThIO AU(PGY3MOHHBIX CTaguii; B) KakK CKOPOCTHIO
T PY3MOHHBIX CTAIUH, TAK U CKOPOCTbIO KUHETHUECKUX CTaJluii; I') Cpe/ld OTBETOB HET BEPHOTO.

[IpaBHUIBHBIN OTBET: a.

14. Ilpy XMMHUYECKOM pPaBHOBECHM: a) CKOPOCTb MpsIMONW M 0OpaTHOW peakuuil paBHbI; O)
CKOPOCTh TNPSIMOM PEAKIIMU OOJIBIIE CKOPOCTH OOpaTHOM peakiu; B) CKOPOCTh OOpaTHOM peakinu
00JIb1IIe CKOPOCTH MPSMOM peakIMu; I') Cpean OTBETOB HET BEPHOTO.

[IpaBHUIBHBIN OTBET: a.

Bomnpocskl Ko BTOpOIi aTTecTanumn

1. Kpureprem cMEIEHHsT XUMHUYECKOTO PABHOBECHS BIIPABO ABJIAETCA ycaoBHe: a) Kpqg>1; 0)
Kpasu<l; B) Kpasu=1; T) cpesii OTBETOB HET BEPHOTO.

[IpaBHUIBHBIN OTBET: a.

2. Tloctymatr «eciau Ha CHCTEMY, HAXOJSIIYIOCA B COCTOSIHUM XMMHYEKCOTO PaBHOBECHS,
OKa3bIBaTh BO3JICHCTBUE MyTEM M3MEHEHUSI KOHIEHTPAIIMU PEareHTOB, JABJICHUS WM TEMIIEPaTyphl B
CHUCTEME, TO pPaBHOBECHE BCErJa CMEIIAeTCsl B HAMpaBICHUH TOM peaklud, MPOTEKaHUE KOTOPOH
ocnabJisIeT 3TO BO3JEHCTBHE» - 3TO: a) mpaBwio Baut-I'odda; 0) 3axon I'ecca; B) mpunrum Jle-
[IaTenbe; I') cpeayd OTBETOB HET BEPHOTO.

[IpaBHUIBHBIN OTBET: B.

3. YBenuueHue KOHIIEHTPAIIMM HCXOJIHBIX BEIECTB: a) BBI3BIBAET CMEIICHHE PABHOBECHUS B
CTOPOHY 00pa3oBaHUs KOHEYHBIX MPOIAYKTOB; O) BBI3BIBACT CMEIICHHC PABHOBECHUS B CTOPOHY
o0pa3oBaHMs UCXOAHBIX MPOAYKTOB; B) HE BBI3BIBAET CMEIICHHSI PAaBHOBECHUS; I') CPEIU OTBETOB HET
BEPHOIO.

[IpaBunbHBIN OTBET: a.

3. IloBplllIeHHE NAaBJIEHUS B CHCTEME: a) CMEILAeT XUMUYECKOE PAaBHOBECHE B HAINPaBICHUU
peakuuu, uaymen ¢ odpazoBaHreM OOJBLIETO YKCIa MOJEeH ra3000pa3HbIX BEIIECTB; 0) HE CMELIaeT
XUMHUYECKOTO PABHOBECHS; B) CMEIIACT XMMHUYECKOE PABHOBECHE B HAIIPABJICHUU PEAKIINH, UIYIIECH C
o0pa3oBaHHEM MEHBIIIETO YKciia MOJIe ra3000pa3HbIX BEIIECTB; I') CPEe/Id OTBETOB HET BEPHOTO.

[IpaBHUIIBHBIN OTBET: B.



4. TloBbllleHHE TeMIeEpaTypbl: a) BBI3BIBAET CMEIICHHE pABHOBECUS B  CTOPOHY
9K30TEPMHUECKON peakii; O) BHI3BIBAET CMEILEHHWE PAaBHOBECHS B CTOPOHY JHIOTEPMUYECKOM
peakxIiy; B) He CMEIaeT XMMUYECKOe paBHOBECHE; T') CPEe/Id OTBETOB HET BEPHOTO.

[IpaBUIBHBIN OTBET: a.

5. TomorenHast cucrema, cocrosias W3 JAByX WIM Oojiee HE3aBUCHUMBIX KOMIIOHEHTOB,
COOTHOIIEHUS] MEXIY KOTOPHIMH MOTYT MU3MEHSTHCS, — ITO: a) pacTBOp, O0) UCTUHHBIA PACTBOP; B)
KOJIJIOWHBIN pacTBOp; T') CpeAr OTBETOB HET BEPHOTO.

[IpaBHUIBHBIN OTBET: a.

6. FeTeporennsle cuCTEMBI ¢ pasMepoM vactuil Ha yposHel071? — 107 — st10: a) a) pacTBOpHI; 6)
WCTUHHBIE PACTBOPHI; B) KOJJIOWIHBIE PACTBOPHI; ') CPEIU OTBETOB HET BEPHOTO.

IIpaBUIIBHBIN OTBET: B.

7. YCTaHOBUTE COOTBETCTBHE

a) W= Meew v 100% 1) maccoBast 1ost
Mpact
9
6) Cpp = 22U 2) MOJIIPHOCTh
14
pact
B) T = Ci\g;‘é\/f 3) MonsuThbHAST KOHIIGHTpAIUs
93 m
1 b= Bew _ _ "sew 4) Tutp
Mpact  MXmp_ng
[TpaBUIBHBII OTBET.
al6|B|T
1121413
8. YCTaHOBUTE COOTBETCTBHUE.
a) 00,7 1) CHIIBHBIC JICKTPOJIUTHI
0) a<0,1 2) cimabple 3JIEKTPOIUTHI

B) HCI, H,SO4, HNO3;, KOH, NaOH, NaCl, KNO;

r) CH3COOH, H2CO3, HCN, NH4OH

IIpaBHUIBHBIN OTBET.
a|l0|B|T
11212
9. YcTaHOBHTE COOTBETCTBHUE

a)d = i 1) cTeneHp quccoIMauu

HY|[AT] _ CaCa _ Ca?

6)K = 2) 3akoH pa3daBieHus OcTBayIbIa
~— [HAl ~C-Ca " 1-a

B)a=fC 3) aKkTHBHOCTH MOHA

4) noHHasl cuja pacTBOpa

)M :%(clzi +CyZa+ .+ cnzi)

[IpaBuiIbHBINA OTBET.
a|06|B|T
1121314

10. PactBOp, conmepkammuii ciadyro KUCIOTY (JOHOP IPOTOHA) M COJIb ATOM KUCIIOTHI (aKIENTOP
MpOTOHA), — 3TO0: a) OydepHbIil pacTBOp; 0) KucHoTHas OydepHas cucrema; B) OCHOBHas OygepHas
cucreMa; T) OydepHasi eMKOCTb.

[TpaBusbHBIN OTBET: 6.

11. Yucno Monb 3KBUBAJICHTOB CUJILHOM KUCJIOTHI MJIU IIEJI0UH, KOTOPBIE HYHO T00aBUTH K 1
1 6yepHoro pactBopa, 4yToObl U3MEHUTH BeMUUHY pH Ha enuHuLy, - 3T0: a) a) OyQepHbIit pacTBOp;
0) kucnotHas Oy(depHas cucrema; B) ocHOBHas OydepHas cucreMa; ) OydepHas eMKOCTb.

IIpaBUIIBHBIN OTBET: T.

12. YcTaHOBUTE COOTBETCTBUE

a) COJIH, O6pa30BaHHLIC CHJIBHBIMHM OCHOBAaHHsAMHU H 1) TuApOJIn3 110 KaTUOHY
CHJIBHBIMH KHMCJIOTAaMH




0) cosn, 0Opa3oBaHHBIE CHIIBHOM KUCIOTOH W cia0bIM | 2) TUAPOJIU3 IO AHHOHY
OCHOBaHHEM

B) conn, oOpa3oBaHHbIE cIa00i KUCIOTOH M CHIIBHBIM | 3) THIPOJIN3 [0 KATUOHY U AHHOHY
OCHOBaHHEM

I') coid, oOpa3oBaHHbIE CIA0OW KHUCIOTOM W ciaObiM | 4) THAPONN3Y HE OABEPraeTCs
OCHOBaHHEM

IIpaBUIBHBIN OTBET.
a|6|B|T

4111213
13. YcTaHoBUTE COOTBETCTBUE
a) Krmp :I;B(mb, 1) KoHCTaHTa THUApPOJIH3A COJIU CHIBHOM
K=Tbl KHCIIOTBI M CJIaboro  OJHOKUCIOTHOTO
OCHOBaHUs
6) Krmp =— KBT}? 2) KOHCTaHTa THUAPOJIU3a COJHU cna60rc3
k-ToI*NocH OJTHOKHCIIOTHOTO  OCHOBaHHMA U  CJaboi
OJIHOOCHOBHOM KHCJIOTBI
8) Krygp :Ij?onu 3) KoOHCTaHTa TMIPOIM3a  COIM  CHIIHOTO
ocH OCHOBaHMSI M CJ1a00# 0JTHOOCHOBHOW KHCJIOTBI
Oh = \/ % 4) cTeneHb TUAPONIH3A COMH

[IpaBuiIbHBINA OTBET.
a/6|B|T
3121114

14. Ycra"HoBUTE COOTBETCTBUE

a) OmpejensieT, Kakhue KOMIIOHEHThI BKJIIOYaeT | 1) KaueCTBEHHBIN aHATHN3
aHAJIM3UPYEMBbIil OOBEKT

0) aHaJIM3, U30TOIHBIHN, AIEMEHTHBIA (ATOMHO- | 2) KOMTMYECTBEHHBIN aHATN3
WOHHBIH), CTPYKTYPHO-TPYIIIOBOM
(pyHKUIMOHATBHBI), MOJIEKYJISIPHBIM,
BEIIIECTBCHHBIN, (Da30BBII

B) JaeT CBeIEHHs O KOJMYECTBEHHOM | 3) kiaccudukanus mno wmacmtaly paloThl,

COJIepKaHUU BCEX W OTJIENbHBIX | 00bEMY WIIM Macce MPoObI

KOMIIOHEHTOB

r) Makpo-, MIOJIyMHKPO-, MHUKpO-, | 4) kiaccudukanus, OCHOBaHHAs Ha MPUPOJIE
YIBTPAMHUKPO- M CYOMHKPOAHATH3BI 00HAPYKUBAEMBIX H ONPEISIISIEMbIX YaCTHII

[IpaBuibHBIN OTBET.

alo0|B|T
412
3121114

—
W

Bonpocsl k 3auery
buier Ne 1
1. Ilpeamer u 3a7auu aHATTUTUYECKON XUMUHU.
2. AmnHanuTndeckas Kiaccuukanus KaTHOHOB M HMX CBA3b C Iepuoamueckoi cucremont J[. U.
Menpaeineesa.
3. Paccuuraiite maccy NaOH, HeoOxoauMyto Ijisi IPUTOTOBJICHUSI pacTBOpa o0ObeMoM 2,5 11 ¢
MaccoBoii podeit 15 % (p=1,14 r/cm?).
buner Ne 2
1. DieMeHTHbBIN aHaIu3.
2. AmnamuTtuydeckas kinaccuuKaiys aHHOHOB.



3. Paccuuraiite maccy BoJbl, KoTOpyto Heobxonumo o6aButh k 300 ma 10 % pactBopa KOH
(p=1,08 r/cm*) s mosyuenus 3 % pactopa.
buner Ne 3
1. MonexynspHblii (pa30BbIii aHATH3.
2. I'paBumeTpuyecKuil aHaIu3.
3. Cwmemama 100 mu. 8 % pactBopa AgNO; (p=1,069 r/cm®) ¢ 50 mn 2M pactBopa NaCl.
Omnpenenure maccy ocazka.
buiner Ne 4
1. Ananu3 QyHKIMOHAIBHBIX TPYIIIL.
2. TuTpuMeTpUYECKUH aHAIH3.
3. Omnpenenute maccoByto aomo CaCl, B pactBope, MoJydyeHHOM Mpu pactBopenuu 21,9 r
CaCl,x6H,0 B 100 mi1 BOIBI.
buner Ne 5
1. KonudecTBeHHBIN aHAIN3: KIacCU(UKAIUS METOIOB U UX 3aa4H.
2. KucnoTrHo-oCHOBHOE TUTPOBAHHUE.
3. Cwmemamu 100 T 20 % H,SO4 u 400r 2,5 % pactBopa BaCl,. Onpenenute Maccy BBINIABIIETO
ocajKa.
buner Ne 6
CTpyKTypHBIH aHaNIM3: KJIacCU(PUKALNI METOAOB U UX 3a/1a4H.
OKHCANTENBEHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE.
3. Omnpenenute moaspHocTh pactBopa HNO3, B 60 M kotoporo Haxoautes 10 r BemecTsa.
buter Ne 7
1. Xumuueckuil aHanu3: KIacCupUKaKsg METOAOB U UX 3a/1a4H.
2. OcaguTenbHOE TUTPOBAHUE.
3. Omnpenenure MaccoByro Joaro pactBopa NaOH, koropblii mnomayuwics B pe3ynbrare
paszbasnenns 100 r Boas! pactBopa NaOH maccoit 650 r ¢ maccoBoii noseit 35 %.
buner Ne 8
1. Omnpenenenue ciea0B JIEMEHTOB (MUKPOIIPUMCEN ).
2.  KoMmiekcoHOMETpHUYECKOe TUTPOBAHHUE.
3. B pactBop xmnopuaa kanus maccoit 700 T ¢ MaccoBoi noseit conu 15 % nobasunu 75 T TOM XKe
cosu. OnpenennTe MacCoBYIO OO COJIM B HOBOM PacTBOPE.
buner Ne 9
1. Mertoa ocaxkaeHUsI MaJIOPACTBOPUMBIX COEIUHEHUH.
2. Knaccuduxamus MeToaoB GU3NKO-XMMHUUECKUX BUOB aHAIM3A.
3. Omnpenenute o0beM 2H pactBopa NaOH, xotopslii motpebyercst ans HedTpanuzauuu 50 mi
H pactBopa H,SOy.

N —

2,5
buner Ne 10
1. DAeKTpOXMMHUYECKHUE METO/Ibl pa3/esICHusI.
2. DOTO’JEKTPOKOIOPUMETPUS U CHEKTPOYOTOMETpHS KaK OJUH M3 (DPU3HMKO-XUMHYECKHX
METOJIOB aHaJIn3a.
3. Omnpenenure, Kakoli 00beM KOHIIEHTpHPOBaHHOTO 38 % pacteopa (p=1,19 r/cm?) Hy)HO B34TH
quig npuroTtosnenus 1 1 1H pacteopa.

YueOHO-MeToAUUECKOE U HH(OPMAIHOHHOE 00ecneyeHUe U CHUILIMHBI
OcHoBHas1 JInTepaTypa
1. D.A. AnekcanipoBa AHanuTHUecKass XUMUsS: TeopeTHUECKHUE OCHOBBI M JIAOOpaTOPHBIN
npaktukyM: B 2 xu. — Komnoc C ,2011- 549c. — Hmeemca na kaghedpe.
2. XaputonoB 0. A. Anamutudeckas xumus. B 2 ku. K. 1: OOmiue TeopeTHUYeCKHe OCHOBBI.
KauecTBennsblii ananus. — 3-e usa., crep. — M.: Boicias mkona, 2003. — 615 c.: un. — Mmeemca na
Kagheope
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3. XaputonoB F0. A. Ananutuyeckass xumusi (aHanutuka). B 2 k. KH. 2: KonuuecTBeHHBIH
aHann3. OU3NKO-XUMHUECKHE (MHCTPYMEHTAIbHBIC) METOJIBI aHAIH3a. — 3-€ U3/., cTep. — M.: Bricmras
mkona, 2014. — 615 c.: un.

JlonoTHUTeIbHAS JTUTEpaTypa

1. HwuroBnu N.K. Kypc ananutuyeckoil Xumun: yd4eOHUK IJis C.-X. BY30B. — 6-€ U31., UCHp. U
mom. — M.: Xumus, 1994. — 495 c.: un. — Umeemcs ¢ bubauomerxe.

2. KpemkoB A. I1. OcHoBBI aHanUTHYECKON XUMHHU. TeopeTnueckre ocHOBBI. KauecTBEeHHBIN
aHanmu3. 3-e u3f.; nepepad. — M.: Xumus, 1971. — 472 c.: un. — Umeemcs na kageope.

3. KpemkoB A. II. OcHOBbl aHamUTHUECKOM XUMHH. TeopeTHyecKkue OCHOBBI.
KonngectBennslit ananus. 3-e u3a.; nepepad. — M.: Xumus, 1971. — 456 c.: .

4. HManupo C. A., llanupo M. A. Ananutuueckas xumus. U3n. 2-e, nepepad. — M.: Beicias
mkona, 2014. — 342 c.: wi. — Umeemcsa na xagheope.

IIporpaMmMHOe 1 KOMMYHHKAIIHOHHOE o0ecrieYeHue
1. DJIEKTPOHHBII KOHCIICKT JEKIUI
2. HaGopsbl mpe3eHTanuii 1uis ISKIIMOHHBIX 3aHSATHIA.
3. Internet-pecypcbil:
www.gsoi.ru/library;
http://webbook.nist.gov/chemistry/;
http://cea.grc.nasa.gov/;

MartepuajbHO-TeXHMYECKOE 00ecreYeHne JUCHUILINHBI
1. JlabGopaTopus Ass 3aHSATHNA 110 KaYECTBEHHOMY U KOJIMYECTBEHHOMY XMMHUYECKOMY aHATIU3y U
(U3UKO-XMMUYECKUM METOJIaM aHau3a.

Oopasey 6unema

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIAUN
T'PO3HEHCKWI I'OCYJIAPCTBEHHBIN HE®TAHOMW TEXHUUYECKU YHUBEPCUTET
uMenn akagemuka M. JI. MuisimoHmmnkoBa

BUJIET Nel

JAucuuniuna: «PDU3UKO-XHMHYECKHe METOAbl AHATH32a MAaTEPUATIOB)
Cemectp:7

1. Ananu3 QyHKIIMOHAIBHBIX TPYIIIL.

2. TurpumeTrpuyeckuil aHaJIn3.
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http://cea.grc.nasa.gov/

«

3. Ompenenute maccoByto aomo CaCl, B pacTBOpe, mosiyueHHOM IpHu pacTBopeHuu 21,9 T
CaCl,x6H,0 B 100 M1 BOAEL.

«YTBEPXJIAIO»
» 2023 2. 3as. kagedpoti /.3. Maenaes
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7.1 Onucanue nokasareJieil 1 KpUTepyeB OLCHUBAHHUA KOMIIETCHIMI HA Pa3JIMYHBIX 3Tanax U (JOpMHPOBaHNs, ONIMCAHNE IIKAJIbI OLlCHUBAHMS.

Taoauua 7

Inanupyemsble pe3yJbTAThl 0CBOEHUSI KOMIETEHIIUH KpuTtepuu onieHuBaHuA pe3yJbTaTOB 00y4eHHs

HaunmenoBanue

OLIEHOYHOTI'0
cpeacTBa

meHee 41 6aJ10B 41-60 6a/10B 61-80 6as1s10B 81-100 6ans10B
(HeyI0BJIETBOPHUTEJIbHO) (Y10BJIETBOPHTEJIbHO) (xopouo) (OTJIMYHO)

OIIK-1. Cnocoben n3y4arb, aHAJIU3UPOBATh, UCITIOJIb30BATh MCXAHU3Mbl XUMHNYCCKUX peaKHHﬁ, MIPOUCXOAAIHNX B TCXHOJIOTHUYICCKUX MMPOHECCAX U OKPYIKAIOIMICM MUPEC, OCHOBBIBASICH HA
SHAHHUAX O CTPOCHHH BCIICCTBA, ITPHUPOIC XHMHYCSCKOM CBS3H M CBOMCTBaX PA3JIHYHBIX KJIACCOB XUMMHYCCKUX DJICMCHTOB, COCHI/IH@HHﬁ, BCIICCTB 1 MAaTCPHAJIOB.

3HaTh: ®parMeHTapHbIC 3HAHUS Henonnrie 3HaHMSA Cdopmuposannsie, | ChopmMupoBaHHBIC

-CTPOGHHE aTOMa, XHMHYECKHE OJIEMEHTbl M HuX HO COZEpIKaIIne cucTeMaTH4yeckue | 3aJaHus JUIst
COEAMHEHUs, O0Omue 3aKOHOMEPHOCTH  NPOTEKaHHA OTJEIbHBIE TPOOETBI 3HaHMA MIPaKTHYECKUX "
XUMUYECKUX PEaKLHUH, XUMUYECKYI0 TEPMOAUHAMUKY H 3HAHUS 1ab0paTOPHBIX
KUHETHUKY, SHEPTeTHKY XUMHYECKUX MPOLecCcOB U (azoBoe 3aHATUH, [IPE3EHTALNH,
paBHOBECHE, PEaKLHMOHHYIO CIIOCOOHOCTb  BEIIECTB, TECTBl K PYOEkHOH U
XUMHUYECKHH, PU3NKO-XUMHUYECKUI N PU3NIECKUI aHAIH3. TEKyIIeH aTTecTalusIM
Ymern: YacTuuHbIE YMEHUS Henonuele ymenus Ymenus monHble, | ChopMupoBaHHBIE

- TIOJIB30BAThCSl TAOMUIIAMH U CIIPAaBOYHHUKAMH; BBHIOMPAThH JIOITyCKaIOTCS yYMEHHSA

METOJIbl aHaM3a XUMUYECKUX AJIEMEHTOB B NPHUPOIHBIX
cpenax.

HeOOBIINE ONINOKH

Baanern: YacTuaHoe BIaJCHUE Hecucrematuueckoe B cucremaruueckoMm Ycneninoe u
-ME€TOAaMU HOCTpOeHI/IH XUMHUYECCKUX MO[[GJ'ICIZ l'[pI/I HaBbIKaAMH HpI/IMCHeHI/Ie HAaBBIKOB HpI/IMeHeHI/II/I CUCTEMATUYCCKOC
pelIeH!H MPOU3BOICTBEHHBIX 3a71a4. HaBEIKOB MIPUMEHEHHE
JIOTTYCKaIOTCSI HaBEIKOB
po0ebI
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8. Ocob0ennocTn pea/imzanu JTHCHUIIMHBI JJISI HHBAJIMIOB U JIMI ¢ OrPAaHUYCHHBIMH
BO3MOKHOCTHAMMU 310POBbA

Jlnist oCyIIeCTBICHUS MPOLEAYP TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTecTalii OOyYaroIUXCsl CO3IaHbl (DOHIBI OLIEHOYHBIX CPEACTB, AaJaNTHPOBAHHBIC JUIS
UHBAJIUAOB M JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3[0POBbS U TO3BOJIIONINE OICHUTh
JOCTIDKEHHE MMH 3alJITaHMPOBAHHBIX B OCHOBHOW 00pa30BaTENbHOM MpOrpaMMe pe3ysbTaToB
00y4YeHHs ¥ YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIIETEHIINH, 3asBICHHBIX B 00pa30BaTeIbHON
nporpamme. Dopma TpoBEeNeHMS ~TEKyHIeW aTTeCTalud IS CTYACHTOB-WHBAJIUJIOB
YCTAHABJIMBAETCSI C YYETOM WHAMBUIYAIbHBIX MCHUXO(HU3MUECKUX OcoOeHHocTell (yCTHO,
NUCbMEHHO Ha Oymare, MUCBMEHHO Ha KOMIbIOTEpe, B (opme TecTHpoBaHus U T.1.). Ilpum
TECTUPOBAHUM ISl CIA0OBUIANIMX CTYJIECHTOB HCIONB3YIOTCS (DOHIBI OIEHOYHBIX CPEJICTB C
yKpynHeHHbIM —mpudroM. Ha »5K3ameH mpuriamaercss CONPOBOXKIAIOUIMK, KOTOPBIN
o0ecrneynBaeT TEXHUYECKOE CONMPOBOXKIEHHE CTyIeHTy. [Ipu Heo0XOoAMMOCTH CTYAEHTY-
MHBAJIMAY MPEIOCTABIACTCS JOMOIHUTEIBHOE BpeMs JUIsl IOJrOTOBKM OTBETa HA dK3aMeHe (WIn
3adere). OOyuarommuecsi C OrpPaHMYCHHBIMA BO3MOXKHOCTSIMH 3J0POBBS U OOydaromuecs
MHBAJIUIBl OOECIICUNBAIOTCA MEYAaTHBIMU M DJIEKTPOHHBIMH 0Opa30BaTEIbHBIMH pPECypcamMu
(mporpaMmbl, yueOHble TOCOOMS Ml CaMOCTOATENbHOM paboTel W T.A4.) B  (dopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPUATHS HHPOPMAIIUH:

1) JUTSE ’HBAJTMIOB U JIUII C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI MO 3PEHUIO:

- Ul CJIembIX: 3aJaHMs Ul BBIMOJHEHUS HAa CEMHHApaxX M MPAKTHYECKUX 3aHSTHSIX
oopmItsIOTCS penbe@HO-TOYeYHBIM MpUGTOM bpaiins wim B BUAE dIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C MOMOIIBIO KOMITBIOTEPA CO CIIEHUATM3UPOBAHHBIM IIPOrPAaMMHBIM 0OecrieueHneM
JUTSL CJICTIBIX, THOO 3aUMTHIBAIOTCS ACCUCTEHTOM; MMMCHhbMEHHBIC 33aJJaHHS BBITIOHAIOTCS Ha Oymare
penbedHO-TOUeUHBIM MmIpupTOM bpaiins wWIM Ha KOMIIBIOTEPE CO CHENHUAIN3UPOBAHHBIM
IPOTPaMMHBIM 00€CIICUECHHEM JUTS CIICNBIX JTHO0 HaJUKTOBBIBAIOTCS ACCUCTEHTY; O0YYaIOMINMCS
JUI BBIMIOJIHEHUS 33JaHUs NPU HEOOXOAMMOCTH MPEJOCTAaBIACTCS KOMIUICKT MHCbMEHHBIX
NpUHAIKHOCTEH 1 Oymara ayisi micbMa peibeHO-TouedyHbIM mpudToM bpaiins, koMnbroTep
CO CTICIHATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICUCHUEM IS CIIETIBIX;

- AA cJa0OBHAAIIMX: 00ecIeYnBaeTCd MHIUBHyalbHOE PABHOMEPHOE OCBEICHHE HE
MeHee 300 mrokc; oOywaromuMmcsl Ui BBIIOJHEHHS 3aJaHUsl [pPU  HEOOXOJUMOCTH
IPEIOCTABIISETCS YBEIMYHBAIOIIEE YCTPOMCTBO; BO3MOXKHO TAaK)Ke MCIIOJIb30BaHHE COOCTBEHHBIX
YBEIMYHMBAIOLINX YCTPONCTB; 3aAaHUsl Ul BBIOJHEHUS 3aJaHUN 0(OPMIIIOTCS YBEITHMYCHHBIM

mpudToM;
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2) JUTS. UHBAJIMIOB U JIMII C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS MO CJIYXY:

- I TJIYXHX H CIa00CbIIIAMMX: 00eCreunBaeTCsl HAMYHE 3BYKOYCHIIMBAIOIIEH
anmapatypbl  KOJUIGKTMBHOTO  TOJb30BaHUS, MNP  HEOOXOAUMOCTH  OOydaromuMmcs
OpEeJOCTaBIsEeTCS  3BYKOYCHJIHMBAIOIIAs  anmapaTypa  MHIAMBHIYaJbHOTO  MOJb30BAHUS;
NPEIOCTABIISIOTCS YCIYTH CYPIOTIEPEBOIINKA;

- IJIsl CJENOTJyXUX JIOMYCKaeTcsl TMPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOMIETO YCIYTH
TudIocypaonepeBoaurKa (MOMUMO TPeOOBAaHUH, BBHITIOTHAEMBIX COOTBETCTBEHHO JISl CIEIBIX U
TIIyXUX);

3) JUISL JIUIL C TSDKETBIMU HapyIIECHUSIMUA PEeUH, TIIyXHX, cIa0OCHbIIIaniX JeKIHd U
CEeMHHAPBHI, TPOBOIMMBIC B YCTHOH OpMe, IPOBOSTCS B IUCBMEHHOU (opMme;

4) JUTSL MHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3710POBbSI, HMEHIIUX
HApYlIeHHs ONMOPHO-IBUIaTe/ILHOI0 anmnapara:

- JUId JIML0 C HapyIIEHUSIMH OIOPHO-IBUTATENILHOTO ammapara, HapyUICHUIMHU
JIBUTATENILHBIX (YHKIMH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH:
MUChbMEHHBIE 3aJJaHUsl BBIMOJIHAIOTCS Ha KOMIBIOTEPE CO CIENHUATIN3UPOBAHHBIM MPOTrPAMMHBIM
o0OecrieyeHMEM WM  HAJUKTOBBIBAIOTCS ~ ACCUCTEHTY; BBINIOJHEHHE 3aJjaHUN  (TECTOB,
KOHTPOJIBHBIX paboT), MPOBOIUMBIC B MUCbMEHHOH (hopMe, MPOBOIATCSA B yCTHOU (popme myTeM
ompoca, 6ecesbl C 00yJaroIIIMCSI.

9.Y4eOHO-MeTOoAuYeCKOe U MH(OpMaIIMOHHOE o0ecnedyeHre JUCHUITHHBI
Ha caiite 6ubmuoreku ITHTY npencraBieHsl Bce yueOHO-METOJMUECKUE MaTepHUaibl Kadeapsl
OuHX, nexuuu 1mo XuMuH, JaOOPATOPHBIA MPAKTUKYM IO OOIIEH M HEOPraHMYECKON XWMHH,
BOTIPOCHI TPOMEKYTOUHBIX aTTECTALUN U T.1.
1. I'muaka H.JI. O0mas xumusa. YueOnuk mns OakamaBpoB. - M.: FOpaiit. 2013. - 898 c.
Nmeercst B Oubamoreke
2.Tabpunsa  O.C., OctpoymoB W.I'. Xumus 3-e wum3ganme. M.; Mznmarenbckuii HEHTP
«Axagemusi». 2014. - 304c. Umeetcs B OubnmmoTeke
3. TperbsixoBa FO.[[. Heopranmueckas xumuss B 3-x Tomax. M.: M3paTenbCKuil LEHTP
«Axagemusi». 2012. - 240c. Nmeetcst B OMOIMOTEKE
4.T'ony6eB A.M., I0.A. Jlebenes, I'.H. ®anee. Xumus. YueOHuk mis 6akanaBpos. M.: FOpaiir.
2014. — 527c. Nmeetcst B OuOIHoTEKE
5.®ponoB B.U. TlpakTukym mo oOmieii u HeopraHwdeckod xumuu. IlocoOme nmisi CTyaeHTOB
By30B. — M.: [Ipoda, 2002. — 304 c. Mmeercs B OubanoTexe
6.I'muaka H.JI. 3agaun u ynpakHeHus mo ooOmeld xumMun. YdeOHoe mocoOue ajisi By30B. - M.:
Wnterpan-Ilpece, 2005. - 240 c. Umeercs B 6ubinoreke
7.AxmetoB H.C. Heoprannueckas xumusi. YueOHoe mmocoOue s By30B. - M.: Bricmias mikona,
2002. - 743 c. Umeercs B 6ubIMOTEKE

10. MaTepuanbHO-TeXHHYECKOe o0ecnedeHne TUCHUIIHHBI:

1. canr BrenmoTeku IMHTY www.gsoi.ru/library;
2.6a3a TepMoaMHaMMYECKNX AaHHbIX - http://webbook.nist.gov/chemistry/;
3. 6a3a TepMOoAMHAMMYECKNX KOHCTAHT YNCTbIX BewlecTB - http://cea.grc.nasa.gov/;
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4. TepMOJMHAMUYECKME CBOMCTBA WHAMBUAYaAJNIbHbIX BelwlecTB. CnpaBoyHoe u3gaHue /B.M.
InywKo (OTBETCTBEHHbIN pegakTop) - http://www.chem.msu.su/rus/tsiv/;
5.1ab/mua [1U. MeHneneega http://www.webelements.com/

CpencrBa odecrieueHns 0CBOCHHS AU CHUITUHBI
B yueOHOM mporecce Ui OCBOGHMS AUCLMIUIMHBI HCHOJB3YIOTCSA CIEAYIOIINE TEXHUYECKHE
CpeICTBa:

-XUMHUECKas 1abopaTopusi, XUMUUYECKHE PEaKTHUBBI;

-KOMITBIOTEPHOE M MYJIBTUMENUHOE 000pynoBaHHE (Ha JIGKIUAX, JUISI CAMOKOHTPOJIS
3HaHUM CTYIEHTOB, s O00ECHedeHUs] CTYJCHTOB METOJUYECKUMH PEKOMEHJALUsIMU B
AJIEKTPOHHOMU (popme);

-npubopsl U 000pyrOBaHHE y4eOHOrO Ha3HadyeHus (IIPU BBINOJHEHUU J1AOOPAaTOPHBIX
pabor);

[IporpamMmoii ~ OUCHMIUIMHBI ~ HPEJYCMOTPEHO  HCIHOJB30BAHHME  COBPEMEHHBIX
IPOrpaMMHBIX KOMIUIEKCOB U TEXHOJIOTUH [u1g 00paboTku pe3yapratoB HUP

11. /lono/iHeHHs1 M N3MeHeHHUs B padoyeii nporpaMmMe Ha y4eOHbIH 1o
JlorosiHEeHUsl U U3MEHEHHUs B pabouyue MporpaMMbl BHOCATCS €KETOJHO NEpe] HauyajaoM
HOBOro ydeOHOro roza mo ¢opme. M3MeHeHUs NOMKHBI O(OPMIIATHCS JOKYMEHTAJIBHO U

BHOCATCA BO BCC YUTCHHBIC DK3CMILIAPHI.

MeTtoauyeckue yKa3aHusi M0 OCBOCHHIO U CHUILIMHBI
«AHAIUTHYECKAs] XMMMSD)

1. MeToanyeckue yKa3zaHusi i1 00y4aroIMUXcsl MO MJIAHUPOBAHUIO W OPraHU3AIUH
BpeMeHHU, HE0OX0IUMOT0 /IJIsl OCBOEHHUS TUCHUILIHHBI.

N3ydeHne pekoMeHyeTcs HadaTh C 03HAKOMJICHHUS ¢ pa0odeil mporpaMMoi UCIUTIINHBI,
€e CTPYKTypOH U COJEpKaHHEeM pa3JenoB (MojyJiei), (OHIOM OIICHOYHBIX CPEJCTB,
03HAKOMHTHCS ¢ yUeOHO-METOIMYECKUM U HH()OPMAIIMOHHBIM 00€CTIeYeHUEM JTUCITUTTNHBL.
JucuumniuHa «AHaJIUTHYECKas XHUMHsD» COCTOMT M3 4 CBS3aHHBIX MEXAYy COOOI0 TeM,
00ecreunBarOIINX TOCIIESI0BATEIFHOE H3yUeHUE MaTepraa.

OOyueHHe TO IUCHUIUIMHE «AHAJTUTHYECKAs XUMUS» OCYIIECTBISCTCS B CIICTYFOIIAX
dhopmax:

1. AynutopHbie 3aHITHS (JTEKIIUHU, Ta00PATOPHBIE 3aHATHS).

2. CamocrosiTenbHas paboTa CTyAeHTa (MMOATOTOBKA K JIGKIUSAM/ JIAOOPATOPHBIM 3aHSATHSIM,
TecTaM/oKiagamM/, ¥ WHBIM (OopMaM MHCHbMEHHBIX pPaOOT, BBIMOJHEHUE, HWHAWBUAYaTbHAS
KOHCYJIbTAIIMS C MpernoaBaTesieM).

3. MnTepaktuBHbBIE (OPMBI IPOBEICHUS 3aHATUHN (JIEKIUA-TUCKYCCHUS U AP.(HOPMBI).

Y4eOHBI MaTepuan CTPYKTYPUPOBAaH W H3Y4YCHHE JUCIMIUIUHBI TPOU3BOAMUTCS B

TEMaTHYECKON IOCIIEI0BATEIbHOCTH. KaxkIoMy NMPaKTUYECKOMY 3aHITHIO U CAMOCTOSTEIbHOMY
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M3YyYEHHIO MaTepuaia IpeauiecTByeT JeKIus 1Mo JaHHOoU TeMe. O0yuarouecs: caMOCTOSATENbHO
MIPOBOJAT MPEABAPUTEIbHYIO MOJATOTOBKY K 3aHATHIO, NMPUHUMAIOT aKTUBHOE M TBOPYECKOE
ydacTue B OOCYXKICHHHM TEOPETHYECKHX BOMPOCOB, pazdope MpoOIeMHBIX CUTyallUid U TIOUCKOB
nyTeil ux pemeHus. MHorue npo6iaemsl, U3yyaeMble B Kypce, HOCAT JUCKYCCHOHHBINA XapakTep,
YTO IPENoJaracT MHTEPAKTUBHBIN XapaKTep MPOBEIECHUS 3aHATUN HAa KOHKPETHBIX IIpUMepax.

OnrcaHue MocIeI0BaTeIbHOCTH ACHUCTBUN 00yJarOIeTrocs:

[Tpu u3yueHHM Kypca ciieqyeT BHHUMATEIbHO CIyHIaTh U KOHCIEKTUPOBATH MaTepual,
U3JIaraeMblil Ha ayJIWTOPHBIX 3aHATHUAX. [l €ro NMOHMMaHUS M KayeCTBEHHOI'O YCBOEHUS
PEKOMEHIyeTCA CIIEAYIONIas MOCIEA0BATEIbHOCTD IEUCTBHIA:

1. Ilocne okoHYaHMWsS Y4YEOHBIX 3aHSATUN VIS 3aKpeIsICHUS MaTepuana MpPOCMOTPETh U
00yMaTh TEKCT JIEKIIUU, MPOCIYIIaHHON ceroiHs, pa3o0parh paccMoTpeHHbIe mpumepsl (10 —
15 MunyT).

2.Ilpu MoAroToBKE K JEKLMU CIEAYIOLIErO JIHS MOBTOPUTH TEKCT MPEAbLAYLIEH JEeKIuu,
HoJlymMaTh O TOM, Kakas MOXKeT ObITh cienyromas tema (10 - 15 munyT).

3.B Teuenuwe Hemenu BBIOpaTh BpeMs Ui PabOTHI C JIMTepaTypod B OuOmmoreke (1o
lyacy).

4. Ilpu noAroToBKe K NPAaKTUUYECKOMY 3aHSATHIO ITOBTOPUTh OCHOBHBIE MOHATHS IO TEME,
U3y4YUTh TpUMeEpbl. Pemias KOHKPETHYIO CHUTyaluio, - NPEIBAPUTEIbHO TIOHATh, KaKOU
TEOPETUUECKHI MaTepHrall Hy>KHO HCIOIb30BaTh. HaMeTuTh 1U1aH pelieHus, mornpoOoBaTh Ha €ro

OCHOBE peluTh | - 2 mpakTuyeckue cuTyaruu (J1ad. paboTsl).

2. MeTonuyeckue yka3aHus o padore 00y4aroumuxcsi BO BpeMsi MPOBeIeHHs JEeKIUd.

Jlekumm nar0T  OOyYalOIIMMCSl CHCTEMAaTH3UPOBAHHBIC 3HAHUS 10  JHMCIUILIIMHE,
KOHLIEHTPUPYIOT MX BHUMaHHE Ha HauOoOJiee CIOXHBIX M BAXHBIX BoIpocax. Jlekmun oObIYHO
U3J1araloTcss B TPAJAULMOHHOM WM B TpoOieMHOM cTuie. s CTYJAEHTOB B OOJBIIMHCTBE
ciydaeB B mpoOneMHOM crTwie. [IpoOneMHBIN CTHIIB TMO3BOJSET CTUMYJIUPOBATH AKTHBHYIO
IIO3HABATENBHYIO JEATEIBHOCTh OOYYAIOIIMXCS M MX HHTEpPEC K IUCLUILIMHE, (JOPMHPOBATH
TBOPUYECKOE MBIIIICHUE, TpHOeraTh K MNPOTHUBONOCTABICHUAM W CPAaBHEHHSM, JEJlaTh
000011IeHUs, aKTHUBU3UPOBATh BHHMAaHUE OOYYarOIIMXCA IyTEM IIOCTAaHOBKH MPOOJIEMHBIX
BOIIPOCOB, MOOIIPATH TUCKYCCHIO.

Bo Bpems NEKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIIEKTUPOBAHHE Y4EOHOTO
Mmarepuana, oOpamaTh BHUMaHHE Ha (JOPMYIMPOBKM M KAaTETOPHH, PACKPBIBAIOIIUE CYTh TOTO

WJIK UHOT'O SABJICHUS, WX MTPOUCCCOB, BHIBOJbI U MTPAKTUYCCKUEC PCKOMCH AN,
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KoHcnekr nexnum aydiie moApa3aesiaTh Ha MyHKTHI, COOII0Aas KPAaCHYIO CTPOKY. DTOMY B
0osbIION cTenmeHHM OyIOyT crmocoOCTBOBaTh BONPOCHI IUIaHA JIEKLUH, MPEJIOKEHHbIE
npenoaaBarensiM. Crenyer oOpaliath BHUMaHUE Ha aKIEHTHI, BBIBOJIbI, KOTOpBIE JeNaeT
npernojaBaTesb, OTMeYas Hanbosee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuale 3aMeyaHUsIMU
«Ba)XHO», «XOPOLIO 3allOMHUTH» M T.I. MOXHO JenaTb 3TO M C IOMOIIBIO Pa3HOLBETHBIX
MapKepoB WK pyyeK, NOTUepKHUBasi TEPMUHBI U ONPEAETICHUS.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIllCHHWH, aOO0peBUaTyp W
cuMBOJIOB. OJHAaKO MNpH JalbHeHIed paboTe ¢ KOHCHEKTOM CHUMBOJIBI JIydylle 3aMEHHUTh
OOBIYHBIMH CJIOBAMU ISl OBICTPOTO 3PUTEIILHOTO BOCTIPHSATHS TEKCTA.

Paboras Ham KOHCHIEKTOM JIeKIMHA, HEOOXOIMMO HCIOJB30BaTh HE TOJBKO OCHOBHYIO
JAUTEpaTypy, HO U Ty JHUTEpaTypy, KOTOPYIO IOMOJHUTEIHLHO PEKOMEHIOBAJl MPENOJaBaTENb.
HimeHHO Takas cepbe3Hasi, KpOnoTiInBas paboTa ¢ JIEKIIMOHHBIM MaTEpUAIOM MO3BOJIUT INTyOOKO
OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.

Temaruka nekuuii gaercs B padboueil mporpaMMe JUCHUILITUHBL.

3. Meroauueckue ykazaHusi OOY4YAIOUNIMMCH 10 OPraHU3AMUM CAMOCTOSITEJIbHOM
padoThI.

Lenb opranu3anuu caMoOCTOSTENLHON PabOThI 10 AUCIUILTNHE « AHATTUTUYECKAsT XUMUSD) -
3TO yriiyOJIeHHe W pacllupeHHe 3HAaHUM B 00JACTH XMMHYECKHX MaTepuasioB; (GOpMUPOBAaHUE
HaBbIKa U UHTEpeca K CaMOCTOATEIbHON O3HABATENIbHOM J1eATEIbHOCTH.

CamocTosaTenbHas paboTa oOy4arouuxcs SBISETCS BaKHEUIINM BHIOM OCBOCHHS
COJIepKaHUsl TUCIMIUIMHBI, TIOATOTOBKU K NMPAKTHUYECKUM 3aHATHSAM M K KOHTPOJIbHOW paboTe.
Croma e OTHOCSTCSI M CaMOCTOATEIbHOE YIiayOJIeHHOE U3y4YEeHHE TEeM JAMCLUILINHBL.
CamocrositenbHass paboTa mpeacTaBisieT coOOH TOCTOSHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTeNbHOr0 MPOoIecca U HOCUT UCCIIEI0BATENbCKII XapaKTep, YTO MOCIYKUT B Oy IymieM
OCHOBaHWEM [UIsl HANHCAHWUS BBIMYCKHON KBAIM(DUKAIIMOHHOW pabOThl, MPAKTHUYECKOTO
IPUMEHEHUS MOJyYEHHBIX 3HAaHUH.

Opranuzanys camMOCTOSITENbHON paboThl 00ydYaloOIUXCsl OPUEHTUPYETCS HAa AKTHUBHBIE
METOJIbl OBJAJICHUSI 3HAHUSMU, Pa3BUTHE TBOPUECKHX CIOCOOHOCTEH, Mepexoa OT MOTOYHOTO K
WH/IMBUYaTU3UPOBAHHOMY O0YYEHHUIO, C yU€TOM NOTPEOHOCTEH U BO3MOKHOCTEH JINYHOCTH.

[IpaBunbHast OpraHu3anusi CaMOCTOSITEIBHBIX Y4YEOHBIX 3aHATHUH, WX CHUCTEMATHYHOCTH,
1esnecoo0pa3Hoe IIaHHPOBaHUE paboyero BpeMEHHU MO3BOJISET CTyIeHTaM pa3BUBAaTh YMEHHUS U
HaBBIKM B YCBOCHMHM M CHCTEMAaTHU3allMM MPHOOpETaeMbIX 3HAHUM, 00ecreyuBaTh BBICOKUMN
YPOBEHb  YCIIEBa€MOCTH B  TEpUOJ  OOydYeHHUs, TMOJYYUTb  HABBIKM  IOBBIIICHHS

npo¢eCCHOHATBHOTO YPOBHSI.
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[ToaroroBka K MPAKTUYCCKOMY 3aHATHIO BKIIFOYAET, KPOME MPOPAOOTKH KOHCIEKTa W
MIPE3EHTAINH JICKIIHH, TIOUCK JIUTEPATyPHI (II0 PEKOMEHIOBAHHBIM CITHCKaM M CaMOCTOSITEIIBHO),
MOJIFOTOBKY 3aroTOBOK JJIsS BBICTYIUICHHM MO BONpPOCaM, BBIHOCHUMBIM Uil OOCYXACHUS T10
KOHKpeTHOW Teme. Takue 3aroTOBKHM MOTYT BKIIOYaTh LHUTAThI, (AKThl, COMOCTABICHUE
pa3IMYHBIX MO3HMLNH, COOCTBEHHbIE MBICTH. Eciaum mpobiema 3amHTepecoBaia 00y4aromerocs,
OH MOXET IOJATOTOBUTH TPE3CHTAINIO WU JIOKJIQJ W BBICTYIIUTH C HAM Ha MPAKTHICCKOM
3aHsaTud. [IpakTHyeckoe  3aHSTHE - 3TO, MPEXKIE BCErO, TUCKYCCHs, 00CYKIeHINE KOHKPETHON
CUTyallid, TO €CTh MpeArojaraeT yMEHHE BHMMATEIBHO CIIyIIATh YJICHOB MajOW TPYIIbI U
MoOJIepaTopa, a TaKKe CTapaThCs BBICKA3aTh CBOE MHEHHWE, BBHICKA3bIBATh COOCTBCHHBIC HUJCH U
TPEUIO’KEHMSI, YTOUHSTh M 33]1aBaTh BOIPOCHI KOJUIEraM 10 00CYXK/ICHUIO.

[Tpu HEOOXOAUMOCTH MOXKHO OOPATUTHCS 32 KOHCYJIbTAllMEH U METOINYECKOM MOMOIIBIO K
MPEToAaBaTelio.

CamocrosiTenpHas padoTa peannus3yeTcs:

— HETIOCPEJICTBEHHO B IPOIECCe AyTUTOPHBIX 3aHATHH - Ha JICKIUAX, MPAKTHICCKHX
3aHATHUSAX;

— B KOHTAKTE C Mperno/iaBaTejeM BHE PAMOK PACIMCAHUS - HA KOHCYJIbTAIUAX 110 y4eOHBIM
BOIIPOCaM, B X0JI¢ TBOPYCCKUX KOHTAKTOB, MPH JIMKBUIAINN 33]J0OJKEHHOCTEH, MPU BHIMTOJIHCHUN
WH/IMBUTyJIBHBIX 33JJaHUH U T.1.

— B OumOmmoreke, noma, Ha Kadeape TpPH BBHIMOJHEHUHW OOyYaIOMUMCS YYCOHBIX |
MPAaKTHYECKUX 3a7au.

Buast CPC u kputepuu olieHOK
(o 6ammpHO-peiiTuHroBOI cucteme I THTY, CPC onennBaercs B 15 6amioB)

1. Joxnax (mpe3eHTarmsl)

2. Yyactue B MEPOMPUITUIX

Tembl UIsI CaMOCTOSITENILHOM pa0OTHI MPOMKCAHBI B pabodeil mporpamMme JUCHUTUIIHHEL.
O PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS 00YUYAIONUMCSI CAMOCTOSTEIILHONW paOOThI SBIISICTCS
3JIEKTpOHHAs MH(POPMAIIMOHHO-00pa3oBaTeiibHas Cpela YHUBEPCUTETA, KOTopas oOecreunBaeT
JOCTyn K y4eOHbIM IIaHaMm, pabodyuM mporpaMMaM AUCHUIUIMH (MOIyNeil), MpakTHK, K

W3JIaHUSAM DJIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM.
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