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[lporpamma  cocrasnena B cooTBerctBHH ¢ DEACPATHHBIM  TOCYIAPCTBEHHBIM
00pa3oBATENBHBIM CTAHIAPTOM BBICIIErO OOPA30BAHHS — OakanaBpual o HanpaBJCHHIO
04.03.01 Xumus, yTeepikaeHHbIM npukazoMm MuuucTepeTna o6pasosanus u Hayku Poccuiickoii
®enepatnn ot 17.07.2017 N671. yueGHbIM M1anoM roAroTosku GakaiaBpa 1o HarnpasJICHHIO

04.03.01 Xumus, yrBepiKaeHHbIM yuerbiM coBetom DI'BOY BO «COI'Y» o1 29.04.2021 rona,
npotokon Ne 11.

CocTaBuTens: K.X.H., Jouent Xaesa O.D.

Pabouas nporpamma obcysiaena Ha 3aceaHuy kadeapb! 00ulel ¥ HEOPraHUYECKOH XUMHHM
(mpotokos Ne 8/20-21 ot «18» mapra 2021 r.)

3aB. kabeupon C// Cumeonnu JI.J1.

Onobpena coBeToM hakyabTeTa XuMuH, GHOTOrHH H GHOTEXHONOIUHU
(mpotokon Ne 8/20-21 ot «25» mapra 2021 r.)
[Ipeacenarens coBeta pakynbrera  Fze Araera ©.A.

Pabouaa npozpamma OuCKURAUNGI NPUHAMA 6 cocmage OCHOGHOU npodpeccuonaibuoll
7
00pazoeamenbHoll RPOJPAMMBL PELIeHUEM YHeH020 Cosenta Hponoxoa Ne 11 om 29.04.2021,

Vmeepacoena npuxazom pekmopa Ne 106 _om 30.04.202].




1. Crpykrypa 4 0011asi TPYI0eMKOCTH AUCHUTIIHHBI
OO0mmas Tpy10eMKOCTh AUCHUILTHHBI cocTaBisieT 18 3aueTHbIx equnuinax (648 akan. gac.).

Ounas hopma o0ydeHUs 3aounas popma oOyueHUs
Kypc 2
Cemectp 3,4
Jlexnun 108
[IpaxTrdaeckne (CeMUHAPCKUE) 3aHATHS 54
JlabopaTopHble 3aHATHS 180
KoHcynpranuu
WToro aynuTOpHBIX 3aHATHH 342
CamocrosiTenbpHas pabora 234
(B TOM "mCIe KypcoBas pabora) 4 cem.
dopma KOHTPOJIIS DK3aMeH
OKk3aMeH 72 (3,4 cemectp)
3auer
Yacos B 3ET 18
O0111ee KOTMYECTBO YacoB 648

2. llean ocBOEHMS IMCIHUILTHHBI
Lemsimu OCBOEHUS AUCIUTUTHHBI «AHATUTHYECKAST XUMIS» SIBISIOTCS (DOPMUPOBAHHUE MTPEICTABICHUI

0 TCOPCTUUYCCKUX TIOJIOKCHHUAX aHAJIMTUYECKOM XUMHUH, T[OHHUMaHHA CYIIHOCTH MW 3HAYMMOCTH MCTOIOB

XAUMUYECKOTo (THTPUMETPUH U TPABUMETPUHU) U PU3UKO-XUMHUUYECKOTO aHaIn3a, IPUOOPETCHNE MPAKTHUECKUX

HaBBIKOB M YMEHMH, B TOM YHCJIE MEPBUYHBIX YMEHHI M HAaBBIKOB Y4eOHO-MCCIIEIOBATEILCKONH paOOThI, IS

pelieHu
Oymyte

S Pa3NUYHBIX aHATUTHYECKHUX 3a]a4, YTO OOECIEeYHT CTaHOBJICHHE MPO(ecCHOHATBHBIX KOMIIETCHIIUHA
ro OakanaBpa B Mpo(hecCHOHATBHON NEATENHHOCTH COTIACHO MPO(ecCHOHATHHBIM CTaHaApTaM:
01.001.ITpodeccuonansusniii cranaapt «llemaror (memarormyeckasi AesiTeIbHOCTH B cdepe
AOIIKOJIBHOTO0, HAYaJbLHOr0 001Iero, OCHOBHOIO 00IIero, cpeaHero oomero o0pa3oBaHMsA)
(BocnuTaTe b, YYMTEIb)», YTBEP)KIEH MpHKa3oM MUHHUCTEpCTBAa Tpyla W COLMAIBHOW 3allUTHI
Poccuiickoit @enepanyu ot 18 oxta6ps 2013 1. Ne 544n (3apeructpupoBad MUHHCTEPCTBOM IOCTHULAN
Poccuiickoit ®eneparuu 6 gexabpst 2013 1., peructpammonnbiit Ne 30550), ¢ u3MeHEHHUSIMH,
BHECEHHBIMHU IIpHKa3aMu MUHHCTEpPCTBA TPyda U coUMaabHOM 3amuTthl Poccuiickoit @eaepanuu ot 25
nekabps 2014 r. Ne 11151 (3apeructpupoBan MunucrepctBoM 1octuiiuu Poccuiickoit ®enepanuu 19
¢despanst 2015 r., peructpanuonssiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBaH
MunuctepcTBoM octunu Poccuiickoit @eneparuu 23 aBrycra 2016 r., peructpauuoHsslid Ne 43326).
26.006 ITpogeccnonanbHblii cTanaapT «CrnenuaJucT Mo pa3padoTke HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3MIMOHHBIX MATEPHAJIOB)», YTBEPK/IEH IpUKa3oM MUHHCTEPCTBA TPYa U COIHATbHOM 3aIUTHI
Poccuiickoit @eneparun ot 8 cenTsiops 2015 . Ne 604H (3apeructpupoBad MUHHCTEPCTBOM IOCTUIIMN
Poccuiickoii denepanuu 23 centsiops 2015 r., peructpannonnsiii Ne 38984).

40.011. ITpodeccuonanbublii cTanaapT «CnenuaanucT Mo HAY4YHO-UCCIeA0BATEIbCKUM U ONBITHO-
KOHCTPYKTOPCKMM Ppa3padoTKam» yTBEPXKAEH NpuKa3oM MUHHCTEPCTBA Tpyda M COLMAIBHON
3ammTel Poccuiickoit @enepamu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBaH MUHHCTEPCTBOM
toctuiiuu  Poccmiickoit @enmepanmun 21 maprta 2014 1., perucrtpammonHeiii Ne 31692). Bun
npodecCHOHANBHON JesTeNbHOCTH — «OCYIIECTBIEHHE HAayYHO-HCCIIEOBATENLCKON NESITENBHOCTH 1O
pemeHnio pyHAaMEeHTAIBHBIX U MPUKIAIHBIX 337jad XUMHYECKOI HAlpaBICHHOCTH B COCTaBE HAYYHOTO
KOJUIEKTHBa».

3. Mecto nucuunjuabl B cTpykType OIIOII 6akanaBpuara
Cormacao @I'OC u OIIOIT 04.03.01 Xumus AuCHUILUIMHA «AHAIUTAYECKAs] XHMHSA» OTHOCHUTCS K

00s13aTebHBIM aucuningaM 010ka 1 - 51.0.09.

HpI/I HN3YUCHUHA JaHHOM  IUCHUILIAHBI CTYACHT CMOXCT IIOJIHOCTBIO WX YaCTHUYHO

IPOJEMOHCTPUPOBATh  clefyrone  o0oOmeHHble  TpyaoBele  pyHkimun  (TdP), cormacho



npodeccuorHanbHbIM cTannapTam (I1C):

Kox n HaumeHnoBanue O0600mennas Tpynosas pynkuus | Tpynosas pynkuus (TdD)
npogeccuoHaIbLHOI0 (OT®)
CTaHaapra
01.001 ITemaror Kon | Haumenosanue OT® | YposeHn HaumenoBanue Td Kox
(memarormueckas KBAIM(DUKAIIUN
JesITeNbHOCTh B cdepe A INenaroruueckas 6 O6menenaroruyeckass | A/01.6
JOIIKOJBHOTI'O, HAYaJIbHOT'O JCATCIBHOCTD I10 (byHKIlI/Iﬂ. 06yquI/1e
00111ero, OCHOBHOT'O IPOCKTHPOBAHHIO 1
001I1er0, CPEAHEro 00MIETo peasaniu
06pazoBanms 00pa3oBaTEILHOTO Bocnurarensnas AJ02.6
Tporecca B JCATCIBHOCTD
(BocriuTaTenp, YIUTENh).
00pa3oBaTEBHBIX
HaumenoBanue BHIA P —
npodeccHonanbHOM JIOIIKOIIBHOTO, PasBuBaromas AI03.6
ACATCIIbHOCTH! Ha4YajJLHOTO OOIIEro, eI TETLHOCTD
JlomkoasHOE 00pa3oBaHME. OCHOBHOT'O 00OIIETO,
HayvansHoe o011ee CpeaHero oouero
o6pa3oBaHue. o6pasoBaHus
OcHOBHOE 001IIEe B [Menaroruyeckast 6 [Menaroruueckast B/03.6
06pa30BaHHe. JACATCIBbHOCTD 110 JACATCIBbHOCTD I10
Cpenee obiee NIPOECKTUPOBAHUIO U peanu3anuy IporpaMm
peam3aniu OCHOBHBIX OCHOBHOT'O U CPCAHCTO,
oOpa3oBaHHe
001Ie00pa30BaTENEHBIX obrmrero oopazoBaHUs
MIPOrpaMm
26.006 IIpodeccuonanprsiii | Kon | HaumenoBanune OT® | YposeHb HaumenoBanne T® | Kon
craagaptT «CHeruatucT 1mo KBaJTU(UKAITUT
pa3paboTke A JlaGopaTopHo - 6 AHanus ceIpbs, A/02.6
HaHOCTPYKTYPHPOBAHHBIX AHAJIUTHYCCKOC MaTepuraaioB Ha
KOMITO3HITHOHHBIX COIPOBOXKACHHE COOTBETCTBHE
MaTepHaﬂOB». pa3pa60TK1/I CTaHAapTaM U
HanMeHOBaHMe BAIA HaHOCTPYKTYPUPOBAHH TEXHUYECKUM
o bIX KOMIIO3UIIMOHHBIX YCJIO0BUAM,
npoeccuoHaIbHON
MaTepuaioB HCIOJb3YyCMbIM B
NeSITeNTbHOCTH: IpOMIBOTICTEE, H
ITpon3BoaACTBO HOBBIX 06paboTka
HaHOCTPYKTYpHUPOBaHHBIX IKCTIEPHUMEHTATBHBIX
KOMITO3UIIHOHHBIX pEe3yNIbTaTOB
MaTepuaioB B Hay4Ho-TexHHYecKast 6 Cocrasienue B/06.6
paszpaboTka u AHATUTUYECKUX
METOJIMYECKOe 0030pOB, HAYYHBIX
COIIPOBOXKJICHHUC B OTYCTOB, ny6n1/11<auml
001acTH CO3AaHUSA pe3yIbpTaToB
HaHOCTPYKTYPUPOBAHH Hccie10BaHui
bIX KOMIIO3UIIMOHHBIX
MaTepuaioB
40.011 Ilpodeccuonansubiii | Kox | Haumenoanue OTD YpoBeHb Haumenosanne T® | Kox
ctarnapt «CrnenuaimcT 1o kBanuuKaum
HAay4HO-HUCCIen0BaTeIbCKuM| C [IpoBenenue Hay4HO- 6 OcymecTBieHune C/01.6
n OHLITHO-KOHCprKTopCKI/IM HCCJIICOOBATCIIBCKUX U Hay4YHOI'0 pyKOBOACTBaA
pagpa60TKaM». OIIBITHO- MIPOBCIACHUEM
HauMenoBanve Buaa KOHCTPYKTOPCKHX HCCIIEIOBAaHUN 110
HpO(beCCHOHaHBHOﬁ pa60T II0 TEMATUKEC OTACJIBHBIM 3aa49aM
ESTCIBHOCTH: OpraHu3aluu VipasneHue C/02.6
TIpoBe/icHHIE HAYUHO- pe3ynbTaTaMu Hay4Ho-
HCCJIICA0BATCIIbCKUX U
WCCIIEIOBATEIBCKUX U ONBITHO-
OMBITHO-KOHCTPYKTOPCKHUX KOHCTPYKTOPCKHX
pa3paboTok paGor

Jliis u3ydeHust AUCIUILIMHBI CTYAEHTHI JOJDKHBI 00aaaTh ciaeayonmvu yHuBepcaabubiMu (YK) u




obmenpodeccuonansapivMi (OITK) koMmeTeHUHSIMMU:

- croco0eH OCYyLIECTBIISITh IOUCK, KPUTHYECKUIl aHanu3 M CUHTE3 MH(POpPMaLUH, NPUMEHSThH
CHCTEMHBII OAXO AJIsl pelIeHus noctaBieHHbIx 3a1ad (YK-1);

- CcrmocoOeH ompeaessiTh Kpyr 3aJad B paMKax IOCTAaBJICHHOM L€ U BbIOMpaTh ONTHUMAJbHbIC
CHOCOOBI UX PEIeHHUs], UCXO U3 ACHCTBYIOIINX MPABOBBIX HOPM, HMEIOIIMXCS pecypcoB U orpannyenuit (YK-
2);

- CIOCOOEH OCYILECTBIATH JAEJIOBYI0 KOMMYHHKAIlMI0 B YCTHOW M NHCbMEHHOH ¢opmax Ha
rocynapcTBeHHOM si3bike Poccuiickoit deneparyin 1 ”HOCTpaHHOM (bIX) si3bike (ax) (YK-4);

- CIIOCOOEH YIPAaBJISITh CBOUM BPEMEHEM, BBICTPAUBATh U PEAIN30BBIBATH TPACKTOPHUIO CAMOPA3BUTHS
Ha OCHOBE MPHHIIMIIOB 00pa3oBaHus B TeueHue Beeil sxu3nu (YK-6);

- CIOCOOCH CO3/1aBaTh M MOAACPKUBATH OE30MACHBIC YCIOBHSI KU3HEACITEIHHOCTH, B TOM YHCIIE TPH
BO3HUKHOBCHUH 4pe3BbIuaitHbix cutyaiuii (YK-8);

- CIOCOOCH aHalM3MpOBaTh W WHTEPIPETHPOBATH PE3YJIbTaThl XHMHYECKHUX 3KCIIEPUMEHTOB,
Habmronenuii u n3Mmepennit (OIIK-1);

-crI0co0€H MPOBOIUTH C COOJIOAEHHEM HOPM TEXHHKH O€30MaCHOCTH XHMHYECKUM SKCIEPHUMEHT,
BKITIOYAasl CHHTE3, aHAIIN3, U3yYEHUE CTPYKTYPHI U CBOMCTB BEIICCTB M MAaTEPUAIIOB, HCCIIEAOBAHHE MIPOIIECCOB C
ux yuactuem (OITK-2);

- CHOCOOEH MPUMEHSTh PACUYETHO-TEOPETUYECKHE METOIbl JJIsl WM3YyYeHHs] CBOWCTB BELIECTB U
MPOIIECCOB C MX YYaCTHEM C MCIIOJIb30BaHUEM COBPEMEHHOM BhIYMCIUTENbHON TexHuKH (OITK-3);

- cioco0eH IIaHUPOBaTh PabOTH XUMUYECKON HANPaBICHHOCTH, 00padaThIBaTh U WHTEPIIPETUPOBATH
MOJTy4YEeHHBIE PE3YNIbTaThl C HCIOJIb30BAHUEM TEOPETUYCCKUX 3HAHWUN M TPAKTHYECKUX HABBIKOB PEIICHHS
MareMaTtuueckux u pusuueckux 3amad (OI1K-4);

- CIIOCOOCH MPEACTaBIATh PE3YJIbTAThI CBOCH paObOThI B YCTHON U MUCBMEHHOM (JOpME B COOTBETCTBUU
C HOPMaMH U IIPaBUJIAMH, IPUHATHIME B IpodeccroHanbHoM coodrectse (OITK-6),

MOJTy4eHHBIMU 00YJaloIUMUCS B TIpoliecce u3ydeHus aucuuiuinH: «Maremaruka» (b1.0.05), « Aadopmaruka
(b1.0.06), «®uzuka» (b1.0.07), «Heopraunueckas xumus» (b1.0.08).

st ocBoeHuMs naHHOM yueOHOH nuciutuinHe (Y /) cTymeHT momKeH:

3HATh. OCHOBHBIC TOHATHS M 3aKOHBI OOIIEH M HEOPraHMYeCKOH XHWMUH, IpaBuia paboThl B
XAMUYECKOH JTa0opaTopuH, a TaKKe TEOPETHYECKHE OCHOBBI (PU3MUECKHX M (UIUKO-XHMMHUYECKUX METOJIOB
aHaJM3a, OCHOBHBIE XAPAKTEPUCTUKHU HJIEKTPOMAHUTHOI'O W3JIYYEHHs], B3aMMOJAEHCTBHE SJIEKTPOMAarHUTHOTO
W3JIYYEHUs] C BEIIECTBOM, OCHOBHBIE TIOHSTHS ONTHKH M CHEKTPOCKOIHHU, CIUHUIBI W3MEpEHUs (pru3ndeckux
BEJIMYMH U UX Pa3MEPHOCTH, COBPEMEHHOE COCTOSIHUE U MIEPCIIEKTUBBI MX PA3BUTHS;

YMeTh: NpPOBOAWTH TMOJHYIO CTaTUCTHYECKYI0 00pabOTKy pe3yibTaTOB aHajiu3a, OLECHHUBATh
MPaBUIBHOCTh TIOJNYYEHHBIX PE3yIbTaTOB; pabOTaTh B KOJUIGKTHUBE, OBITh T'OTOBBIM K COTPYIHHYECTBY C
KOJIJIETAaMM; YIIPaBISITh CBOMM BPEMEHEM, IUIAHUPOBaTb W OPraHU30BBIBATH JEATENBLHOCTH; HCIIOJIb30BaTh
MOJTyYEeHHBIE HABBIKU PabOTHI JJIsl pelleHHs MPOPECCUOHANBHBIX U COIMAIBHBIX 3a]1a4;

Buiagers: npaBuilaMM TEXHUKH O€30MIACHOCTH B XMMUYECKUX JIAOOpAaTOPHSX, SIKCIEPUMEHTATBLHBIMU
METOAMKAMU XHMMHUYECKOr0 M (U3MUECKOr0 aHajlu3a, METOoJaMH IIOMCKa HaydyHoW wWH(popMauuud B
KOMITBIOTEPHBIX CETSX M 0a3ax JNaHHBIX, HABBIKAMHU 3KCIIEPUMEHTAIBHON PabOTHI.

CopnepxaHue IUCHMIUIMHBI «AHATUTUYECKAss XUMUS» BBICTYNAET OMOPOU JJIsl OCBOCHHS COICPIKaHUS
muctuiuind «@usndeckas xumus» (b1.0.11), «Xumuueckue ocHOBBI Orosoruyeckux mpoiecco» (51.0.12),
«Onextpoxumusi  opranmdeckux  coemmHeHmin»  (b1.B.[]B.09.02), «®u3MKO-XMMHUYECKUH  aHAIu3
Heoprannyeckux wmarepuanos» (b1.B.J1B.10.01), mis mnpoxoxnenuss mpaktuk Onoka b2 — «lIpakTuka
osnakomurenbHas» (52.0.01(Y)), «lIpaktuka memaroruueckas» (52.0.02(IT)), «HayuHo-ucciemoBaTenbcKas
pabora» (52.0.03(H)), «IIpaktuka npeaaumnomuas» (b2.B.02(I1x)) u rocynapcTBEeHHON HTOTOBOH aTTeCTallN
— «3amura BKP, BKiII09as MOATOTOBKY K MPOIIEIype 3aUTh 1 porenypy 3amuTey (b3.01([1)) .

4. TpeGoBaHusi K pe3yJbTaTaM OCBOeHHs AUCHUILVIMHBI (KOMIETEeHIUM 00y4aiolierocs,
(¢opMupyeMbIe B pe3yJabTaTe OCBOCHHS TUCHUTLIUHBI (MOTYJIs))

B pesynpTaTe OcBOEHMs NAHHOW AMCHUIUIMHBI cTyneHT, B cooTBercTBHMH ¢ ®I'OC BO u OIIOII no

HanpaBieHuio moarotoBku 04.03.01 Xumus, a Takke BBIIICYKa3aHHBIMU MPO(ECCHOHATIBHBIME CTaHJAPTAMH,



JOJDKEH TIPHOOPECTH CIICAYIONTHE KOMIICTCHITHH:

Karteropus Koa u nanumenoBanue | Koa m HauMeHOBaHUE MHAUKATOPA AOCTHKEHUS OcnoBanue (TIC,
(rpynmna) KOMIIETeHIMH KOMIIeTeH MU AHAJIM3 ONbITA,
KOMIIeTeH U xog T®)
YK-1.1. AHanm3upyer 3agady, BEIICTSS ee AHaims o1bITa,
6a30Bble COCTABIIAIOIIUE; I1C: 40.011 (A/0L.5,
YK-1.2. Onpenensier, HHTEPIPETUPYET U A/02.5)

CucremHoe u
KPUTHYECKOEC
MBIIIJICHUE

YK-1. Criocoben
OCYIIIECTBIISATh
MOMCK, KPUTHUCCKUIA
aHajau3 U CUHTE3
UHQOPMAIHH,
MIPUMECHSTh
CHCTEMHBIH TTOIXO]T
JUISL peTIeHUS
IMOCTABJICHHEIX 337a4

pamxupyeT HHPOpMannio, TpeOyeMyro s
peleHns IOCTaBICHHOM 3a1a4H;

YK-1.3. OcymiecTBiseT mouck HHPOpMaUH
JUIS PELIEHUs], IOCTaBICHHOM 3aja4uy 110
Pa3INYHBIM THIIAM 3aIpPOCOB;

YK-1.4. TIpu 06paboTke uHpOpMaLuu
oTiimyaeT GhakThl OT MHEHUH, HHTEPITPETAITHH,
OIIEHOK, (OPMHUPYET COOCTBEHHBIE MHEHUS 1
CYXJICHUSI, apTYMEHTUPYET CBOU BBIBOJIBI U
TOYKY 3PEHHUS, B TOM YHCIIE C IPUMEHEHUEM
¢rocockoro NOHATHIHOTO anmapara.
YK-1.5. PaccmarpuBaet u nipeanaraet
BO3MOKHBIC BapHUaHThI pCHICHUA
MIOCTaBJICHHOH 3a/1auu, OLICHUBAsI UX
JIOCTOWHCTBA M HEJIOCTATKU

AHanm3 ombITa,
I1C: 26.006 (A/02.6,
B/06.6)
AHaJIN3 OMbITA,
TIC:

01.001 (A/01.6,
AJ02.6, AJ03.6,
B/03.6)

YK-2. Criocoben

YK-2.1. Onpenensiet Kpyr 3aad B paMKax
MIOCTABJICHHOM IEJIH, OIPEIEIISIET CBA3N
MEKTy HUIMU

YK-2.2. Ilpennaraet ciocoObl pemeHus
MOCTABIICHHBIX 33/1a4 U O)KHUJaeMbIe

AHanu3 ombITa,
I1C: 40.011 (A/O1.5,
AJ02.5)
AHanu3 ombITa,
I1C: 26.006 (A/02.6,

OIIPENEIATh KPyT B/06.6)
Pe3ybTaThl; OLCHUBACT MPEIJIOKECHHBIC An
3a7a4 B paMKax AJIN3 OIIbITA,
. CHOCOOBI C TOYKH 3PEHHsI COOTBETCTBHS LENTN Tc:
MOCTABNCHHON e | -~ :
H BEIOHPATE YI}( 2.3. IlnanupyeT peaau3anuio 3a1ad B 30He ,2/162051 ('2//%13%
Pazpabotka u ONITUMAJIbHBIC . Pyerp > s
CBOEH OTBETCTBEHHOCTH C y4ETOM B/03.6)
peanmzanus CIOCOOBI X N
WUMEIOIIUXCS PECYPCOB U OTPaHUYICHUH,
MIPOEKTOB peLIeHHUs, UCXOAS U3 N
eHCTBYIOMIHX JEHCTBYIONINX MPABOBLIX HOPM
4 YK-2.4. BeionHsier 3aa4d B 30HE CBOEH
MPaBOBBIX HOPM,
OTBETCTBEHHOCTH B COOTBETCTBUU C
MMEIOLUXCS
CCVDCOB 3alUTAHUPOBAHHBIMU PE3YIbTATAMU M TOUKAMH
peeyp . KOHTPOJISI, IPY HEOOXOIUMOCTH KOPPEKTUPYET
OorpaHUYeHHN
CHOCOOBI pelieHus 3a1a4
YK-2.5. [Ipencrapinsier pe3ysbTaThl IPOEKTa,
npeasiaraeT BO3MOXHOCTH MX MCIOJIb30BaHUS
W/WIIM COBEPLICHCTBOBAHMUS
YK-4.1. Beibupaet cTuib o0IeHHs Ha Amnanms onbIta,
PYCCKOM  SI3BIKE B 3aBUCUMOCTH OT LIEJIU U TIC: 40.011 (A/OL5,
o ; AJ02.5)
CJIOBHI IAPTHEPCTBA; aJlallTUPYET PeUb :
YK-4. Ciocoben y PTHEP ’ PYET DS, AHaJm3 oIbITa
CTHJIb OOLICHUS U S3bIK KECTOB K CUTYalHsIM >
OCYILECTBISATh o . T1C: 26.006 (A/02.6,
B3aUMO/ICHCTBUSI,
JICIIOBYIO YK-4.2. Bener nenoByro nepernucky Ha B/06.6)
KOMMYHUKAIIUIO B I Y P Y . AHam3 OIIbITa,
- PYCCKOM  SI3BIKE C Y4€TOM OCOOCHHOCTEH Ic:
. CTHIIUCTUKU OQUIHATBHBIX H HEO(DUITHATBHBIX
KommyHnukanust | mucbMeHHOH (opmax i pun pun 01.001 (A/OL6,
IHUCEM; AJ02.6, AJ03.6,
Ha roCy/IapCTBEHHOM
YK-4.3. Bener aenoByo NepenycKy Ha B/03.6)

s3pIke Poccuiickoit
®denepannu u
MHOCTPaHHOM (BIX)
sa3bIKe(ax)

HMHOCTPAHHOM SI3bIKE C YU4ETOM 0COOCHHOCTEH
CTHJIUCTUKY O(UIINATBHBIX ITUCEM U
COIMOKYJIbTYPHBIX Pa3IHInit

YK-4.4. Beimonssier 11 JAYHBIX Leei
nepeBo] 0UIHATBHBIX U MPO(HECCHOHATBHBIX
TEKCTOB C MTHOCTPAHHOTO SI3bIKa HA PYCCKUH, C




PYCCKOTO sI3bIKa Ha WHOCTPAHHBII;

YK-4.5. [lyOoaugHO BBICTYIIAET HA PYCCKOM
SI3BIKE, CTPOUT CBOE BBICTYIUICHUE C YYETOM
ayJIMTOPUY U 1IeJIA OOIICHUS

YK-4.6. YcTHO TIpeicTaBsieT pe3yibTaThl
CBOEH eTeNNFHOCTH HAa HHOCTPAHHOM SI3bIKE,
MOJKET TOJJICPIKATh Pa3rOBOP B XOJIE UX
00Cy)IeHUS

YK-6.1. Mcronbs3yeT HHCTPYMEHTHI i METOJIbI AHaIm3 OrbITa,
YIIpaBJIeHHs] BpEMEHEM IIPH BBITIOJIHEHHH T1C: 40.011 (A/OL5,
YK-6. Cnocoben KOHKPETHBIX 33]a4, IPOEKTOB, IpU AJ02.5)
YIIPaBJISATH CBOUM JOCTHKEHHM MOCTABJICHHBIX LIeNIeii; AHAIN3 OIIEITa,
CamMoopraHusa- | BpeMEHEM, YK-6.2. Onpenesser mpHOPUTETHI nc: 2%?82 éN02'6’
st 1 BBICTPaUBaTh U COOCTBEHHOM JIESITENILHOCTH, JIMYHOCTHOTO AHams én)mra,
caMmopasBuTHe (B | peann30BBHIBaTh Pa3BUTHSA U MPOPECCHOHAITBLHOTO POCTa [C:
TOM YHCIIe TPACKTOPHIO YK-6.3. OuenuBaet TpeGOBaHMS pHIHKA TPYyaa 01.001 (A/0L.6,
30pOBbeE- CaMOpa3BHUTHS Ha U MIPEAJIOKEHHS 00pa30BaTEIbHBIX YCIIYT IS AJ02.6, AJ03.6,
cOepexeHue) OCHOBE IIPUHIIUIIOB BBICTPANBaHUS TPACKTOPUU COOCTBEHHOTO B/03.6)
o0pa3oBaHUA B mpo(hecCHOHATBHOTO POCTA
tedeHune Bcerl xku3Hu | YK-6.4. Ctpout npodeccuoHanbHyIO Kapbepy
W ONpeAessieT CTpaTeruio NpodecCHoHATEHOTO
Pa3BHUTHS
YK-8. Ciocoben YK-8.1. 3naet (hakTOpEI BpeAHOTO BIHSIHHAS AHaIm3 OrbITa,
CO3/1aBaTh U 3JIEMEHTOB CpPeJibl OOUTAHUS (TEXHHIECKHUX I1C: 40.011 (A/OL5,
HOJICPIKHBATh CPEZCTB, TEXHOJIIOTHUECKHX MPOIECCOB, An AJ02.5)
Ge30macHbIe YCIOBHS | MaTePHAJIOB, 31aHUH ¥ COOPYKECHHI, I3 OIbITa,
xcnsHeﬂeﬂTen};HOCTH, HpI/IpI()),Z[HLIX u COLII/IaJ'IBHLIXpZBIICHI/Iﬁ ne: 2%(/)8? é¢/02.6,
B TOM YHCJIE MIPH YK-8.2. Uneatudunupyet onacHele 1 AHATI3 OITITa,
BO3HUKHOBEHUH BpeIHbIE (PAKTOPHI B pAMKax OCYIIECTBIIIEMOM [C:
Ee30M14CHOCTE Hpe3BhIAHHEIX JeSTeILHOCTH 01.001 (A/01.6,
KH3HEICATE b CUTyalni YK-8.3. BrisiBnsieT npo0ieMbl, CBS3aHHBIC C A02.6, A/03.6,
HOCTH HapyIIeHUSIMH TeXHUKU 0€30MacHOCTH Ha B/03.6)
pabodeM MecTe; mpeaaraeT MepOIpUSITHSIX IO
MPEJOTBPALIEHUIO YPE3BbIUANHBIX CUTYaLIUN
YK-8.4. Pa3psicHsieT paBUIIaMH [TOBEJICHUS
IPY BO3HUKHOBEHHH YPE3BBIYaHBIX CUTYaLIUH
HPUPOJHOTO U TEXHOTEHHOTO
MPOUCXOXK/ICHHUS; OKa3bIBACT MEPBYIO TIOMOIIIb,
OITUCHIBAET CIIOCOOBI Y4acCTHs B
BOCCTaHOBHUTEJIBHBIX MEPONPHATHIX
OIIK-1 Cnocoben OIIK-1.1. CucremaTH3upyeT U aHATU3UPYET AHanms onbita,
aHAJIM3MPOBATh U PE3YIBTAThl XUMUYECKUX DKCIIEPHMEHTOB, T1C:40.011
HHTEPIPETUPOBATh HaOJFOICHHH, U3MEPEHNUH, a TAKKe AHAJIH3 OTIbITA,
pEe3yIbTaThl pe3yJIbTaThl pacyeTOB CBOMCTB BEIECTB U I1C: 26.006
XUMHYCCKUX MaTepHaJioB AHATIS OTIBITS,
Ic:
JKCIIEPUMEHTOB, OIIK-1.2. [IpeanaraeT HHTEPIPETAIHIO 01.001
HaOIIOICHUH 1 PE3yJIBTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB H 01.003
U3MEpEHHI pacueTHO-TEOPETHUECKUX paboT ¢
Oo6menpodeccro- HCIOJIb30BaHUEM TCOPETHUECKHUX OCHOB

HaJIbHBIC HaBBIKH

TPaJULMOHHBIX U HOBBIX Pa3/ieioB XUMHH
OIIK-1.3. ®opmynupyeT 3aKII0YCHUS U
BBIBOJIBI 10 pe3yJIbTaTaM aHaIHn3a
JUTEPAaTyPHBIX JaHHBIX, COOCTBEHHBIX
9KCIIEPUMEHTAIILHBIX U PaCYeTHO-
TEOPETUYECKUX PA0OT XUMUIECKOH
HaNpaBJICHHOCTH

OIIK-2 Cnocoben
MIPOBOJIUTH C

OIIK-2.1. Paboraer ¢ XUMHYECKUMU
BEIIECTBAMH C COOIIIOJICHUEM HOPM TEXHUKHU

AHanm3 ombITa,
I1C: 40.011 (AJO1.5,




coOIoieHHEeM HOpM

0€e30MacHOCTH

AJ025)

TEXHUKH OIIK-2.2. [IpoBOAMT CHHTE3 BELIECTB U AHanms oribIta,
6€30MacHOCTH MaTepHuaioB Pa3HOI IPHPOJIBI C T1C: 26.006 (A/02.6,
XUMAYECKHH HCITOJIb30BAaHUEM UMEIOIIUXCS METOIUK B/06.6)
SKCTIEPUMEHT, OIIK-2.3. [IpoBOMT CTaHAaPTHBIE ONEPAIIHH AHam;F(gana,
BKJTFOUAsT CHHTE3, IUISL OTIpEACIICHUS XUMHUIECKOTO | (pa3oBOTO 01.001 ( A/Ol. 6.
aHaJM3, U3yueHUe COCTaBa BEIIECTB U MAaTEPHAJIOB Ha UX OCHOBE A026, A03S,
CTPYKTYpPHI U OIIK-2.4. [IpoBoAMT UCCIICIOBAHUS CBOWCTB B/03.6)
CBOICTB BEIECTB U BEIIIECTB U MAaTEPHAJIOB C UCTIOIb30BaHUEM

MaTepHUaJIOB, CEPUITHOTO HAYYHOTO 000PYIOBAHUS

HCCJICIOBaHNE

MIPOIIECCOB C UX

y9acTHEM

OIIK-3 Cnocoben OIIK-3.1. [IpumeHseT TeopeTHUECKUE U AHaIus3 OIbITa,
NIPUMEHSITH MOJIYAMIIUPUYECKHE MOJEIU IIPU PELLICHUU I1C: 40.011 (A/O1.5,
pacdeTHo- 337124 XMMHYECKOH HANPaBIeHHOCTH A02.5)
TEOPETUUECKUE OIIK-3.2. Ucnonb3yeT cTaHAapTHOE AHaIH3 OIIbITa,

METOJIBI TSt
W3YyYEHHUSI CBOWCTB
BELIECTB U
MIPOIIECCOB C UX
YYaCTHEM C
HCIIOJIb30BAHUEM
COBPEMEHHOM
BBIUUCIUTEIBHON
TEXHUKHU

MporpaMMHOe oOecrieueHre Py peleHAN
3a1a4 XUMUYECKON HAIIPaBICHHOCTH

I1C: 26.006 (A/02.6,
B/06.6)
AHaJI3 OIbITA,
ITIC:

01.001 (A/01.6,
A/02.6, AJ03.6,
B/03.6)

dusuko-

MaTeéMaTHU4ICCKas Y

KOMITBIOTEpHAs
TPaMOTHOCTH MPHU
perieHnn 3a1a4

npodeccuoHanbHg

U 1eITENbHOCTH

OIIK-4 Criocoben
TUTAHUPOBATh PaObOTHI
XUMUYECKOU
HaIpPaBICHHOCTH,
o0pabaTbIBaTh U
HUHTEPIPETUPOBATh
MOJTyYeHHBIE
pE3yNbTaThI ¢
HCITOJIb30BAHUEM
TEOPETHIECKIX
3HaHUU U
MPAKTHYECKUX
HABBIKOB PEIICHUS
MaTeMaTHYeCKHUX U
bu3ngeckrx 3aaaq

OIIK-4.1. 3naeT 6a30BbIe 3HAaHUS B 001aCTH
MaTeMaTHKK U (PU3MKH MTPH TUTAHUPOBAHUHU
paboT XMMUYECKOW HAMPABICHHOCTH
OIIK-4.2. UnTepripeTupyeT pe3yIbTaThl
XUMHYECKUX HAOIIOACHUN C UCIIOILE30BaHUEM
(hM3UYECKUX 3aKOHOB M MPEICTABICHUH
OIIK-4.3. Bnageer HaBbikamMu 00pabOTKH
JIAHHBIX C UCTIOJIb30BAaHUEM CTaHJIAPTHBIX
CII0CO0O0B aNMPOKCUMAIIUN YHUCIICHHBIX
XapaKTePUCTHK

Amnanms onbITa,
I1C: 40.011 (A/O1.5,
AJ02.5)
AHanu3 ombITa,
T1C: 26.006 (A/02.6,
B/06.6)
Amnanms omnbIta,
TIC:

01.001 (A/01.6,
A/02.6, AJ03.6,
B/03.6)

[IpencraBnenue
pe3yIbTaTOB

npodeccnoHaNbHQ

H JesITEIbHOCTH

OIIK-6 Cnocoben
NPEACTABNIATh
pe3yaBTaThl CBOCH
paboThI B YCTHOH 1
MMUCBMEHHOH (opme
B COOTBETCTBHUHU C
HOPMaMH 1
IIpaBUJIAMH,
MIPUHSATHIMY B
pohecCHOHATLHOM
coobmiecTse

OIIK-6.1. [Ipencrasisiet pe3yabTaThl paOOTHI
B BHJIE OTYETA M0 CTAaHJApTHOU opme Ha
PYCCKOM $I3BIKE

OIIK-6-2. [Ipeacrasnser uHpOpMALIHIO
XMMHUYECKOTO COJIEPIKaHUsI C YIeTOM
TpeboBaHM OMOIHOTrpadnIecKor KyIbTyphI
OIIK-6.3. [Ipencrasisiet pe3yabTaThl PaOOTHI
B BUJIC TE3MCOB JIOKJIAJIa HA PyCCKOM U
AHTJIMICKOM SI3bIKE B COOTBETCTBHU C
HOPMaMH H MIPaBUJIaMH, IPUHATHIMU B
XUMHYECKOM COOOIIEeCTBE

OIIK-6.4. 'oTOBUT MPE3EHTAIUIO TI0 TEME
paOoThI U IIPEJICTABISET €€ Ha PYCCKOM U
AHIVIMMCKOM SI3bIKaxX

AHanu3 OIbITa,
I1C: 40.011 (A/O1.5,
AJ02.5)
Amnanms onbITa,
I1C: 26.006 (A/02.6,
B/06.6)
Amnanms onpITa,
TIC:

01.001 (A/01.6,
A/02.6, AJ03.6,
B/03.6)

O6IIII/IM Cp€ACTBOM KOHTPOJIA ABJISACTCA BBCACHHAA B YHUBCPCHUTETC 6aHHLHO-peﬁTHHFOBa${ cucTeMa

OLICHKHN YCIICBACMOCTH CTYACHTOB CIICIIUAJIUTCTA U HaHpaBJ'ICHHfI 6aKaJ'IaBpI/IaTa.
B PE3yIbTaTC OCBOCHNA JUCHHUIINHBI 06yqa}0mnﬁc;1 JOJIKCH:




B pesynbTaTe 0CBOCHUS AUCIUTUIHHEI 00YYAFOIIUHACS TOJKECH:
3HATD:

METO/bI KPUTHYECKOTO aHaiW3a W OIEHKH COBPEMEHHBIX HAy4YHBIX JOCTIDKEHHH B 00JacTH
aHanuTnueckoi xumun (YK-1);

» (u3HUecKue U XUMHYECKIE CBOUCTBA DIIEMEHTOB U uX coenuHennii (YK-1);

»  cyliecTByoIUe Kiaccupurannu KaTioHoB U aHnoHOB (YK-1);

» TpaBWiIa XpaHEHUS XMMUYECKUX PEaKTHBOB, MpaBHIIa TEXHUKH OE30MACHOCTH W MpaBuiia 0e30macHon
paboThl ¢ XUMHUYECKUMH BEIIECTBAMY, PEAKTHBAMYU U PUOOpaMu B XUMHUIeckuX jaboparopusix (YK-8,
OIIK-2);

» NPHHLHUIIBI ¥ 00J1aCTH UCIOIB30BaHMS OCHOBHBIX MeTOI0B xumuueckoro aHanuza (YK-1, YK-2, OIIK-
1);

» cTaHmapTHBIE omepaliu mpobooTdopa u moaroroku oopasuos (YK-1, OIIK-1, OIIK-2);

» cnocoOBl CHCTEMaTH3allMd W aHajik3a pEe3yJbTATOB XHMHUYECKHX OSKCICPUMEHTOB, HAOJIOACHHIHA,
M3MEPEHHii, a TakKe Pe3yJIbTaTOB pacyeToB CBOWCTB BemiecTB U MarepuanoB (OITK-1, OIK-3, OIIK-
4

» MeETOAbl TpEACTaBICHMs, OMNMCAHUSA pPE3yJbTaTOB, OCHOBHBIC TpPEOOBAaHUS K IPEACTABICHHIO
pe3ynbTatoB pabot B npodeccronanbHoi chepe nesrenbroct (YK-2, YK-4, OIK-3, OIIK-6);

» METOINYECKUE OCHOBBI IJIAHUPOBAHHUS SKCIIEPUMEHTA U MPAKTHYECKOM ero peanu3aluy UCcleT0BaHui
B 00JIACTH OPraHMYECKOro U He()TEXUMUYECKOTO CHHTE3a, SKOJIOTUH, B aHATU3E MPOJIYKTOB MMUTAHUSI, B
arpoxumu, B meauiuckoi xumun (YK-4, YK-6, OIIK-1, OIIK-3, OIIK-4).

YmMmeTn:

» TPUMCHAThL 3HAHWS HOPM M TPaBHJI TEXHHUKH OE30MACHOCTH B IJA0OPATOPHBIX YCIOBHSX MpPU
TUIAHUPOBAHUH U MTPOBEJCHIH dKcriepuMeHTanbHbie nccienaoBanus (YK-8, OIIK-2);

» TPOBOAWTHL SKCICPUMEHTAILHBIC HCCICAOBAHMS 1O 3aJlaHHON METOJMKe, paboTaTh Ha ammaparype,
npuMeHseMoil B aHanutuyeckux uccienoBanusx (YK-1, YK-2, YK-4, YK-8, OIIK-1, OIIK-2, OIIK-
3, OIIK-4);

» TPUMCHATh OCHOBHBIC 3aKOHBI XUMHH TpPU OOCYXJCHHU IOJNYYCHHBIX PE3yJIbTATOB, MOATOTOBKE H
oopMiteHHE Pe3yIbTATOB HAYYHO-HUCCIIEAOBATENBCKIX PaboT B 00macTH aHamuTHuecko xumun (YK-
1, YK-2, YK-4, YK-6, OIIK-1, OIIK-3, OIIK-4, OIIK-6).

Bnaoemo:

» [npueMaMH PEUICHMs] OCHOBHBIX aHAJIMTUYCCKUX M PACUCTHBIX 33Jad, THIIMYHBIX JJI1  XUMHUECKUX
JMCIMIUIAH, OCHOBHBIMUA XMMHYECKMMH MOHATHAMHE B podeccronanbhoi aesrensroctd (YK-1, YK-2,
YK-4, YK-6);

> HaBbIKaMH 0e30TMacHOW pabOoThl B XUMHUYECKOW JTabOpaTOpUH, YMEHHEM OOpaIIaThCsl ¢ XUMHUECKOU
MOCY/I0#, peakTHBaMH, SJICKTPHYECKUMH IPHOOpaMHu, TipH octaHoBke skcnepumenta (YK-8, OTIK-2);

> HaBBIKAMH XHMHYECKOrO O3KCIICPUMEHTA, OCHOBHBIMH aHAJIMTUYCCKUMH METOJAMH HCCIICIOBAHMS
XMMHYECKUX BEIIECTB U PEaKIuil /Ui aHajdn3a O0BEKTOB OKpYKAaIoIIeH cpefbl B MPOQPeCCHOHAITBHOM
nestensroctd (YK-1, YK-2, YK-6, YK-8, OIIK-1, OIIK-2);

> HaBbIKaMH paOOThl Ha COBPEMEHHOM yueOHO-HAy4HOH amnmapaType NpH MPOBEACHUU XUMHUYCCKUX
skcriepumenToB (YK-1, YK-2, YK-6, YK-8, OIIK-1, OIIK-2, OIIK-4);

» 0a30BbIMH TEXHOJIOTHSIMH TpeoOpa3oBaHMs HH(POPMAIIMK, TEKCTOBBIMHU, TAOJUYHBIMH DPEIAKTOpPaMH,

MOUCK B CeTH VIHTepHET; HaBBIKAMH CTATHCTUYECKOW 0OpabOTKM mMoiydeHHbIX pe3yinbraToB (YK-1,
OIIK-3, OIIK-4);

> HaBBIKAMH COCTABJICHHS M MPEACTABICHHUS OTYETOB 10 TEME WM MPE3CHTAMI 10 pe3yJbTaTaM
MPOBEIEHHBIX IKCIIEPUMEHTOB B 00JaCTH aHAIUTUYECKOW XUMHH; HABBIKAMH COCTaBJICHUS ajJropUTMa
pelieHust KOHKPETHBIX 3a1a4 B npodeccuonansuoit chepe (YK-2, OIK-3, OIIK-6).



5. Conep:xanue U y4eOHO-MeTOAMYECKAS] KAPTa JUCIUTLINHBI

Howmep HammernoBanune TeM (BOIpOCOB), 3aaaTus CamocrosrenpHas paboTa DopMBI KOHTPOIIS Komnaecto Jluteparypa
HEJleNn M3y9IaeMbIX 110 JaHHOW AUCIUILTHHE CTYJICHTOB 6amoB
n | ma6 | mp ConeprxaHue | Yackr min | max
3 cemecTp
1 Beenenue. IlpeaMer 1 0CHOBHBIE MIOHSITHUS 3 4 1 OCHOBHBIE 3Talbl Pa3BUTHUS 10 Komncrexr, 1 3 [1]- [5],
AHAJTUTHYECKON XuMuM: [IpeaMeT aHATUTHIECKON AHAIIUTHYECKOH XHMUH. YCTHBIH 0O1poc, [10-11]
XMMHH, €€ CTPYKTypa. MHIMBHIYaIbHOCT CoBpeMeHHOE COCTOSIHUE H TIpoBepKa 1/3,
AHAIUTUYECKON XUMHH, €€ MECTO B CUCTEME HAYK, CBSI3b TCHICHIIMY Pa3sBUTHUA TeCTUPOBAHHUEC.
¢ mpakTHKoH. OCHOBHBIE aHATUTHYECKUE MTPOOIIEMEI. QHAMMTHYECKOH XUMHUH: Co3/aHHue
3amayn XUMAYECKOTO aHain3a. Buabl aHammsa. UHCTpYMCHTaIM3allns, MyJIbTUMEANMHBIX
OCHOBHBIE 3Talbl Pa3BUTHUS AHATUTHICCKON XIMHUH. 4BTOMaTH3alMs, TIEPCXOT K HPE3CHTalMA
CoBpeMeHHOE COCTOSIHHE M TeHACHITNH Pa3BUTHSA MHOT'OKOMIIOHCHTHOMY
AHATTUTHICCKON XUMIH: HHCTPYMEHTAIH3AIINS, aHaln3y, CO31aHue
aBTOMATU3ALMSL, IEPEXO] K MHOTOKOMIIOHEHTHOMY CCHCOPOB H TECT- METOI0B
aHaJIM3y, CO3aHNe CEHCOPOB M TECT- METOJIOB
2 Tunbl aHATUTHYECKUX PeaAKIUil U MPOIECCOB B 3 4 1 ITpuMeHeHHE METOIOB 10 Koncnexr, 1 4 [1]- [5],
AHAJIMTHYECKON XUMHUM: OCHOBHBIE THITHI aHATINTHYECKOH XUMUHU B YCTHBIH ompoc, [10-11]
XUMHUUYECKUX PEaKLMi B aHATUTHYECKON XUMUH, 001aCTH OPraHHYECKOro U npoBepKa J1/3,
HCIOJIb3YEMBIE MTPOLIECChl.  XapaKTepUCTUKA HE(TEXUMHUYECKOro TECTUPOBAHUC
aHAIUTUYECKUX peakuuil. CelIeKTUBHBIE U CHHTC34, 5KOJIOr'rH, B
cnenuduyeckue peareHTs. CIIocoOBI TOHIKEHUS aHan3¢ NpOAYKTOB
npenaena ooHapykeHus. CriocoObl MOBBILICHUS [IATaHUA, B arpOXUMUH, B
n30UpaTeNbHOCTH (CEIEKTUBHOCTH ) aHATUTUYECKOM ME/IMIMHCKON XUMHUH,
peakiu. YyBCTBUTEIBHOCTh aHAJTUTHYECKUX PEaKLUn apmarn
3 OcCHOBHBIE 3AKOHOMEPHOCTHU MPOTEKAHUS 3 4 1 OCHOBHBIE THUIIBI 10 Komcrexkr, 2 3 [1]- [5],
XHMHYECKHX PeaKIuii: XuMieckoe paBHOBECHE. PABHOBECH, IPHUMCHACMBIX YCTHEIH orpoc, [10-11]
OCHOBHbIE THIIBI PABHOBECUH, IPUMEHSEMBIX B B QHATINTHYECKON XHUMHH. npoBepKa J1/3,
aHanutuyeckol xumun. CKOpoCTh peakuuii B Hpumepst yckoperus u TECTUPOBAHNE
XIUMHYECKOM aHaIH3e. BBICTphIe U MEIICHHBIE PEaKITiH. 3aMEJUICHHS PeaKIUii U
DneMeHTapHbIe CTaANU Peakiui. GaKTOPhI, BIUSIONIUE HIPOLECCOB, HCIIOJIL3YEMBIX
Ha ckopocTbh. KaTanmm3aTopsl, HHTHOUTOPEI. B XMMHCCKOM aHAJIN3C.
ABTOKaTaIUTHYECKUE peakiuy. IHIyupoBaHHbIE U YnpapjieHue peakusaMU 1
comnpspkeHHbIe peakiyy. [loHsTHe 00 HHIYKTOpE, aKTope, nponeccamu B
akuenrope. MuaykinonHsli daktop. [Tpumepsr aHAIMTHYECKOH XUMHUH.
YCKOPEHHS M 3aMeIUICHUS PEaKuuii U IPOIIEecCoB,
UCTIONIB3YEMBbIX B XUMUYECKOM aHAJIN3€e. Y IpaBIeHUE
pEaKIUsIMU ¥ POLIECCAMH B aHAUINTHIECKOW XUMHH.
4 OO0uue TeopeTuyecKue OCHOBbI AHAJINTHYECKOI 3 4 1 INpumenenue 3axoHa 10 KoHcrexr, 2 3 [1]- [5].
xumun. [IpuMenenne HEKOTOPLIX NOJI0KEH I ZICACTBYIOLIMX Macc B YCTHBIIT O1Ipoc, [10-11]
TEOPHH PACTBOPOB 3JIEKTPOJIMTOB H 3aK0HA AHATTUTIICCKON XHMHH. npoBepKa /3,
JEHCTBYIOIIMX MACC B AHAJIMTHYECKON XUMUM: TecTHpoBaHue,
[Tpumenenne 3akoHa AEHCTBYIONIMX Macc B pelieHne
aHanuTHYecKOi XxuMuK COCTOSHHE BEILECTB B PACHCTHBIX 3a/1at,
WJIealIbHbIX U pealibHbIX cucteMax. Monsl. CosbBatarius, YHPC
MOHH3aLus, Auccormanus. [loBejeHne JIIeKTPOIUTOB U
HEDJIEKTPOJIMTOB B pacTBopax. Teopus Jlebas -
Xrokkens. KoaddunreHTs! akTHBHOCTH.
KoHIIeHTpal[MOHHbIE KOHCTAHTBI.
5 OG61IHe TeopeTHYECKHE OCHOBBI AHAJIUTHYECKOH | 3 4 1 Teopus JIblonca, 10 Komncmexr, 2 3 [1]- [5].
xumnH. KHCI0THO-0CHOBHBIE pABHOBECHS M HX TEOPHs COIIbBATALINH YCTHBIH onpoc, [10-11]
POJIb B AHAIUTHYECKOI XUMUM. COBpEMEHHBIE Borncnerms pH pactsopos npoBepKa Ji/3,
NPENCTABICHHS O KUCIOTaX ¥ OCHOBaHUAX. Teopus CHJIbHBIX 1 C1a0BIX KHCIIOT U TECTUPOBAHUC,
JIsrouca. Teopus Bpencrena - Jloypu. PaBHoBecHe B OCHOBAHHI, MHOTOOCHOBHBIX YHPC
CHCTEME KHCJIOTA - CONPSKEHHOE OCHOBAHHE U KHCIIOT 1 OCHOBAHMH, CMECH
pactBoputesb. KOHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH. KHCIIOT M CMCCH OCHOBAHNH,
KuciioTHble 1 OCHOBHBIE CBOMCTBA paCTBOPUTEIICH. amomron
KoncranTa aBTonporonusa. Biusuue npupost
pacTBOPUTENISI HA CHITy KUCIIOTBI M OCHOBAaHHSI.




Husenupyromuit n nuddepenunpyrommii ahdext
PacTBOPHTEILS

OGuIue TeopeTHYecKHe OCHOBLI AHAJIHTHYECKOI Hcnonb3osanue GydepHbix 10 Komucnexr, 2 3 [1]- [5].
xumun. KHCI0THO-OCHOBHOE paBHOBecHe B CHCTEM B XHMIYCCKOM, YCTHBIIT 0TIpocC, [10-11]
MHOTOKOMIIOHEHTHBIX cucTeMax. Bydepubie (apmanesTirieckom npoBepKa /3,

pactsopbL. Tnapoans coueii: aHause. BLIchneHPUI;{ pH TECTHUPOBAHUE,
KucnotHO-0CHOBHOE paBHOBECHE B PacTBOpOB COICH, perIeHHe

MHOTOKOMITIOHEHTHBIX cHcTeMax. byepHble pacTBOpHI 1 TIOABCPTaAFOIIIXCA CHTyalMOHHBIX
ux cBoiictBa. bydepnas emxocTs. Berancnenus pH THApomH3Yy safad
PacTBOPOB HE3aPSKEHHBIX M 3aPSKEHHBIX KHCIOT U
OCHOBaHHH, MHOI'OOCHOBHBIX KHCJIOT U OCHOBAaHHH,

CMeCH KUCIOT U ocHoBanuil. Pacuer pH npu
B3aUMO/ICHICTBUM KUCJIOTHI M OCHOBaHHSI.
O0mue TeopeTHYECKHE OCHOBbI AHAJTHTHYECKOi Jlpo6Hoe ocaskeHue. 10 Komucriexr, 2 3 [1]- [3],
xumun. Peakuuu ocaxnenus: Koncranra Baxneiiimie YCTHBIi ompoc, [10-11]
paBHOBECHS T€TEPOT€HHON CUCTEMBI OCAJI0K - PACTBOP. HCOPraHMYCCKUE U nmpoBepKa J1/3,
KoncranTa pactBopumMocTH. Y ciioBus 00pa30BaHUs U OpPraHu4eCKuC OCaauTeIN. TECTUPOBAHUC
pactBopenus. [lomHoTa ocaxkaeHus. GpakunonHOE Kpucrannnueckue u
OCaXKJICHUE U pacTBopeHue. Boruucnenue aMOp(HBIC OCAKH.
PacTBOPUMOCTH OCAJIKOB IO BEJINYMHE KOHCTAHT U 3aBHCHMOCTb CTPYKTYPbI
KOHCTAHT I10 pacTBOPUMOCTH. DaKTOPBI, BAMSAIOIINE HA ocazka oT €ro
PacTBOPUMOCTE 0CaKkoB. IIpuMephl HCIIONIB30BaHUS MHJIMBUIYaIbHBIX CBOUCTB
peaknuii OCaXKACHUs U PACTBOPEHUS B aHAJIM3E. YCIIOBHIi OCAK/ICHH.
[IpuHOUDE! pacdeTa MOTEPh MPH IPOMBIBAHHA OCAIKOB. 3aBHCHMOCTB (OpMBI
Cxema oOpa3oBaHms ocangka. Kpucrammmdeckue u ocajika OT CKOpOCTH
amMop$HBIe 0CaIKd. 3aBUCUMOCTb CTPYKTYPHI 0CaaKa OT o0pasoBaHHusi 1 pocTa
€Tr0 HHANBHUIYAILHBIX CBOHCTB U YCIIOBHUI OCaXKICHUS. HIEPBHYHBIX YaCTHIIL.
3aBHCUMOCTH (POPMEI OCaIKa OT CKOPOCTH 00Pa30BaHUS I'omorennoe ocaxnenue
U pOCTa MEPBUYHBIX YaCTHL. [ OMOreHHOE OCaKIEHHE (meTon MBP). Ycnosusa
(metox MBP). YcnoBus nomy4eHus! KpUCTAIUIMIECKUX HOTy9CHHA
ocaakoB. Ctapenue ocajaka. [I[pudnHsl 3arps3HeHUS KpUCTAINICCKUX OCANKOB.
ocaka. Kimaccudukarus pasandHbiX BUIOB Crapenne ocazka. [Tpuaunb
coocaxaenus. [lonoXuTeNnbHOe U OTPULIATENILHOE 3arpA3HEHUA OCalKa.
3HAYEHHE SIBJICHUS] COOCAXKIICHHS B aHAITU3E.
OcobenHocTi 06pa30BaHUs KOJUIOMIHO-AUCIEPCHBIX
CHCTEM U NMPEAYNPEKACHHE 3TOTO SIBICHUS
MeTo/bl 00HAPYKEHHS] M MIEHTH(PHKAIHH: OKcnpeccHbli 6 Koncnexr, 2 3 [1]- [5],
3azaur U BLIOOp MeTOIa OOHAPYKEHHA U UASHTU(DHUKALN Ka4YeCTBEHHBIN aHAJIN3 B YCTHBIH 01poc, [10-11]
XUMHYECKAX COeAUHEHNN. DU3nUecKre MEeTOIbI 3aBOZICKHX U IIOJICBBIX TIPOBEpPKa /3,
oOHapy)XeHHs ¥ WICHTU(HUKALINY HEOPIraHUUECKHX 1 YCIOBHUAX TECTUPOBAHHE
OpraHUYEeCKUX BellecTB. MUKPOKPUCTAINIOCKOIIUYECKUI
aHaJu3, MUPOXUMHUUECKUil aHanu3. KanenpHbIi aHamm3.
AHanm3 pacTHpaHUEM TOPOIIKOB. DKCIPECCHBIH
Ka4eCTBEHHBII aHaJIN3 B 3aBOJICKUX U MOJIEBBIX YCIOBHUSX.
Tect-metoabr o6HapyxeHus BeniecTB. Kimaccuduxanms

KaTHOHOB M aHUOHOB. JIpoOHBINA U cHCTeMaTHUECKUH X0/
a"ann3a. CxeMbl Ka4eCTBEHHOTO aHain3a. [Ipumepsl
MPaKTHYECKOro IPUMEHEHHUS] METOI0B O0OHAPYKEHHS.

1 PYBEXKHASI KOHTPOJIBHASI PABOTA IMoaroroBka k 1 pybexnon 4 Kowmmsrotep. 14 25 [1]- [5],
KOHTPOJILHOM paboTte TECTUPOBAHUE [10-11]

OO0mme TeopeTHIecKrue OCHOBBI AHAINTHYECKOI OcHoBubie Heopranuyeckue | 10 Koncriekr, 1 2 [1]- [5],

xuMHuH. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE 1 OPraHMICCKHUE YCTHBIIT onpoc, [10-11]

PaBHOBeCHS U MX POJIb B AHAJIUTHYECKOI
XMMMH . DIEKTPOIHBIN NOTEHIUA. Y PaBHEHUE
Heprcra. CtanmapTHbIN 1 (pOpMaNbHBIA TOTEHIIHAEI.
CBS3b KOHCTAHTHI PaBHOBECHS CO CTAHAAPTHBIMH
noTeHManaMu. HanpasieHue peakiy OKUCICHAS |
BOCCTaHOBIEHUsI. DaKTOPHI, BIUAIONIINE HA HATIPABICHUCE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuil. [lonsaTue o
CMEIIaHHbIX MOTEeHIHaNax. MeXaHn3Mbl OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakuuil. OCHOBHBIE

OKUCJIUTEIH U
BOCCTaHOBUTEIH,
IIPUMEHSIEMbIE B aHATIU3E.
MeTo1bl IpeIBAPUTEIILHOTO
OKHUCIIEHHS U
BOCCTaHOBJICHHUS
OIIPEAEIIEMOTI0 3JIEMEHTA

MpoBepKa 1/3,
TECTHPOBAHHUE




HCOPraHN4YCCKNUC U OPraHNnICCKUC OKUCIUTCIIN U
BOCCTAaHOBUTEIIHN, TIPUMEHICMBIC B aHAJIN3E. MeTtoast
TPEABApPUTEIBHOTO OKHUCICHUS U BOCCTAHOBJICHUA
onpeneIsIeMOro dJIEMEHTA

10 OGuIue TeopeTHYecKre OCHOBLI AHAJIHTHYECKOI DaKTOpkI, ONPEENIOINE 10 Komucnexr, [1]- [5].
XuMuH. Peaknum KoMiiexkcooopa3oBaHus: YCTOHYHBOCTH XENIATOB: YCTHBIIT 0TIpoc, [10-11]
Tuns! KOMIUIEKCHBIX COETUHEHUH, HCIIOTIb3YEMBIX B HpHpoJia IOHOPHBIX aTOMOB TpOBEpKa 1I/3,
AHATUTHYCCKON XUMHH U UX KJIaCCH(pUKAIINU. H CTPYKTypa pearcHra, TCCTUPOBAHUC
CryneH4aToe KOMILIEKCO-00pa3oBaHue. pasMeEp KA, YMCII0
KommgecTBeHHBIE XapaKTEPUCTHKH KOMIUIEKCHBIX HUKIIOB, XapakTep CBA3U
coenuHeHu. GaKTOPBHI, BIUSIOIUE HA MCETAJUUIUTaH .
KoMIuIekcooOpasoBanue. TepMoguHaMudeckas 1
KUHETHYECKasi YCTOHYMBOCTh KOMIUICKCHBIX COCIUHCHUI
U ee 3HAYCHUE B THTPUMETPHHU. XeJaThl,
BHYTPHKOMIUICKCHBIE CoeIMHEeHUsL. PaKkTOpEL,
OIpeeIAI0IINe YCTOMYMBOCTD XENIaTOB. XeIaTHBIHI
addekr
11 OO01mme TeopeTHYeCKHE OCHOBBI AHAJTUTHYECKOM CBolicTBa KOMILIEKCHBIX 10 KoHcrexT, [1]- [5],
xumuH. Peakuun KoMIUIeKcoo0pa3oBanus. COCIMHEHUH, MMEIOTIHE YCTHBIH ompoc, [10-11]
PaBHoBecusl peakuuii KOMILIEKCO0Opa30BaHUSI: aHaTHYCCKOC SHAUCHHC: mpoBepKa /3,
CBoiicTBa KOMIUIEKCHBIX COCHUHEHUIH, UMEIOIIHE YCTOMIHBOCTE, TECTUPOBAHUC
AHATUTHYECKOE 3HAYeHHE. BiusHue KoMIiekco- pacTBOPUMOCTD, JIETYICCTR
00pa30BaHKs Ha PACTBOPHMOCTE COCAUHEHUMH, KUCIOTHO- OITHICCKUC N
OCHOBHOE PaBHOBECHE, OKMCITUTEIHLHO- OKHCIHTCIBHO-
BOCCTaHOBUTEJILHBIH TOTEHIMAN CUCTEM, CTAOMIN3ALIUIO BOCCTAHOBHTCJILHRIC
Pa3IMYHBIX CTEHEHEN OKUCIEHUs 31eMeHTOB. Crioco6hl CBOUCTBA
TOBBIIICHUS YyBCTBUTEILHOCTH U CEJICKTUBHOCTH
aHAJIIM3a C UCIIOIBF30BAaHUEM KOMILIEKCHBIX COCTMHCHUH.
IIpumepsl
12 MeToabl pa3jeieHus 1 KOHIEHTPHPOBAHUS Mertop! KOHIEHTpUpoBanus | 10 Koncrexr, [1]- [6],
BellleCTB B AHAJIMTHYECKOH XUMHH po0: SKCTPaKIKs, YCTHBIH 01poc, [10-11]
MeTtobl BbIACIIEHUS, PA3/IENECHNS U KOHLICHTPUPOBAHUS JWMCTHILISIHS, CyOIMMAaIHs TpOBEpKa JI/3,
KoncranTs! pacnipenenenus. CTerneHb U3BICYSHMSI. TECTUPOBAHUC
daxTop pazaeneHus. KospduimeHT KOHICHTpUPOBaHHS
MeTo/1bI KOHIEHTPUPOBAHUS POO: IKCTPAKLIHS,
JUMCTHIUIALMS, CYyOIMMaNusL.
13 MeToabl pa3jeieHust § KOHIEHTPHPOBAHUS Ipumenenne 10 Koncnexr, [1]- [5],
BEIIECTB B AHAJINTHYECKON XUMMH: SKCTPAKIIHOHHBIX METOJIOB B YCTHBIH OIpoC, [10-11]
IIpuMeHeHne SKCTPAKIMOHHBIX METO/IOB B AHAJIUTH- aHAIINTHYECKON XUMUHU TpOBEpKa JI/3,
YeCcKOM XUMHH. XpoMaTorpapuuecKiue MeTO bl aHaIN3a TECTUPOBAHNE
14 Teopust u npakTHKa npodooTéopa u IMotepu u 3arpsi3HEHUs IPH 10 Komucrexr, [1]- [7],
Npo0oNnoAroTOBKU: [IpencTaBUTensHOCTD TPOOHI; npoboordope. XpaHenne YCTHBII1 O1poc, [10-11]
npo0a 1 00BEKT aHaNM3a; IPo0da 1 METO aHAIIN3A. IPOOKI HpoBepKa JI/3,
OT60p MPoO TOMOTEHHOTO U TETEPOTEHHOT'0 COCTAaBA. TECTUPOBAHUE
CriocoObI oNTydeHNs CpeaHel TIPOOBI TBEPIBIX, XKUIKIX
1 ra3000pa3HbIX BEIIECTB; YCTPONCTBA U TIPUEMBI,
HCTIOJb3yeMBbIe TIPH 3TOM; IIepBUYHAs 00paboTKa
XpaHeHue npoo; 1o3upyronire yctpoiictsa. [Totepu u
3arps3HeHUs mpH mpobooTdope
15 Teopus u npakTHKa NpodooTéOpa U Crioco6s! yeTpaHeHus u 10 Kowucrexr, [1]- [71,
npodonoaAroToBKU: OCHOBHbIE CIIOCOOBI IEPEBOIA B yueTa 3arps3HeHHH 1 oTeph YCTHBIH OIIpOC, [10-11]
hopmy, HEOOXOIUMYIO AJIsI JAHHOTO BUJIA aHATN3a; KOMITOHEHTOB IIpH npoBepKa /3,
CHOCOOBI yCTpaHEHHS U yUeTa 3arpsi3HeHHH U OoTeph pOGOMIOArOTOBKE TECTUPOBAHUC
KOMIIOHEHTOB TIPH MPOBOTIOATOTOBKE.
16 KosmyecTBeHHbIH aHa u3. Buabl Baxxneiimue opranndeckue 10 Koncrexr, [11- [7],
KOJIMYEeCTBEHHOro ananu3a. [ papumerpuyecknii ¥ HEOPraHNIeCKHE YCTHBIIT o1poc, [10-11]

a”HaJu3. CylHOCTh TPaBUMETPUUYECKOTO aHAIU3a,
MPEUMYIIIeCTBa U HETOCTATKU MeToa. [Ipsmbie n
KOCBEHHBIE METO/IbI OIpeeneHus. Baxxnenmme
OpraHNYECKHe U HEOPTAaHUIECKUE OCATUTEITH.
JlocToMHCTBA OpraHUYECKUX OCAAUTEIIEH.

ocagurtenn. JlocTonHCTBa
OpraHUYeCcKHUX OCaTUTelNeH.
TTonoxkurensHOE U
OTpHULATENILHOE 3HAUCHUE
SIBJIEHUS] COOCAKICHHS B

TpoBepKa /3,
TECTHPOBAaHUE




AHaJIUTHYECKHUE BECHL. LI}’BCTBI/ITGJ’ILHOCTL BE€COB U €€
MaTEMAaTHYECKOE BBIPpAKCHUE. q)aKTOpBI, BJIMAIOIIHC Ha
TOYHOCTPH B3BCIIHBaHMSA. TeXHUKA B3BCIIINBAHU.

a"aymse. OcobeHHOCTH
00pa3oBaHMsI KOJTIOWIHO-
JIICTICPCHBIX CUCTEM.
Hcmonp3oBanue
KOJJIOMIHBIX CUCTEM B
XUMHYECKOM aHAJIN3E

17 KoaunyecTBeHHbIi aHaau3. [paBumerpuyeckuii | 3 4 1 [pumeps 10 Komucnexr, 2 3 [1]- [7],
aHaJu3: [lorpenrHocTyu B rpaBUMETPUYIECKOM aHANIH3E. IpaBUMCTPHICCKHX YCTHBIH OIpOC, [10-11]
Oomrast cxema omnpenencHuii. TpeboBaHMs K 0caxkIaeMOi Oomnpe/eICHIH npoBepKa /3,

U TpaBUMETpUIECcKOil hopmam. Vi3MeHeHHS cocTaBa HEOPTaHUICCKUX U TECTUPOBAHUC
ocajKa IIpH BEICYIIMBAaHUH U TpoKanuBaHuU. [loHsATHE O OpraHUYECKUX COCJMHEHUH.
TEPMOTPABMMETPHYECKOM aHAIH3E.
TpuMepsI MPaKTHYECKOTO PUMEHEHHS
IPaBUMETPHYECKOTO METO/IA AHATN3A
18 KoanvecTBeHHbIH aHaan3. MaTemMaTHyecKast 2 2 1 Tpebosanus k 6 Komucnexr, 2 3 [1]- [7],
00padoTKa pe3yIbTATOB KOJHYeCTBEHHOr0 METPOJIOrHYECKOi OLEHKE B YCTHBIH OIpOC, [10-11]
anamza. OCHOBBI METPOJIOTHH H 3aBMCHMOCTH OT OOBEKTa U TECTHPOBAHME,
CTAHIAPTU3ANMM . METO/ U METOIMKA AHATIN3A. neny anamrsa. CriocoGer cosfiamme
BbIGOp METO/1a aHAJIM3a M COCTABJIEHUE CXEM aHaJu3a. TOBBIIICHHA MYIbTHMCIIHHIHBIX
AbcomtoTHbIe (0€33TaJIOHHbIC) U OTHOCHTEIIBHBIC BOCHPOUSBOMNMOCTH 1 TpesCHTAIIA
MeTo/Ibl aHau3a. OCHOBHBIE METPOJIOTHYECKUE OHATHS TpaBHILHOCTH aHATH3A.
U TIPE/ICTaBICHNS. AHAIMTUYIECKHI CHTHAIl U TIOMEXH. TIposepxa anmaparype,
O0beM MHpOpPMaIK B aHATUTUIECKOM CUTHAJIE. arTecTatus HECTaHAPTHBIX
CriocoGbl OTIPEIENIEHNs COIEPIKAHUS TIO TAHHBIM CPCACTE M3MCPCHHH.
aHATMTUYIECKUX n3Mepennii. OCHOBHBIE XapaKTEPUCTHKH MerTpanornseckas
METO/Ia aHAIIN34: IPABUILHOCTD W BOCIPOU3BOIMMOCTb, aTTeCTalus aHaMTHACCKIX
K02 PUIMEHT YyBCTBUTENBHOCTH, NPEEN naGopatropuii
OOHApy KEHHNS, HUKHSA U BEPXHSAS TPAHUIIBI
ONpenenseMbIX coepxannii. Knaccupukanus
norpenHocteil ananm3a. CHCTeMaTHYECKUE U CITyqailHbIE
norpeiHocTy. IlorpemnocTu oTaeabHbIX cTaguil
XUMHYECKOTO aHau3a. CrocoObl OLEHKH MPABUIILHOCTH:
UCTIONIb30BaHUE CTAHIAPTHBIX 00PasIoB.
TpeboBaHus K METPOJIOTUYECKOH OIIEHKE B 3aBUCUMOCTH
oT 00beKTa u 1enu aHaiau3a. CriocoObl TTOBBIICHHS
BOCIIPOM3BOIMMOCTH 1 TIPABHJILHOCTH aHAJH3A.
ITpoBepKa anmaparyphl, aTTECTAIMSA HECTAHIAPTHBIX
CPEJICTB U3MEPEHHUI. MEeTpOosIoTHuecKas aTTecTanus
aHATMTUYECKHX J1a60paTopHii
18 2 PYBEJKHAS KOHTPOJIbBHAS PABOTA. 2 [MonroroBka k 2 pyOexHOH 4 Kommerorep. 14 25 [[1]- [7],
KOHTPOJBHOH paboTe. TECTUPOBaHUE [10-11]
HUTOI'O 3A 3 CEMECTP 54 | 72 | 18 180 56 100
1 KoJu4ecTBEeHHbBIN aHAJIU3. 3 6 2 THIOBbIE PACUETHI B 3 Koncnexr, 1 3 [1]- [6],
TuTpUMeTpHYECKHe METObI AHAJIH3A. TUTPUMETPHIECKOM aHAIN3e YCTHBIH orpoc, [10-11]
OcHOBHBIE MOHSITUA: MeTOIBI THTPUMETPHIECKOTO (MOnsApHAsA KOHLEHTPALMS, MIpoBepKa 1/3,
ananmsa. Knaccupukamus. TpeGoBaHus, TIPEIbABIAEMBIE MOJIApHAA KOHICHTPANA TECTUPOBAHHE,
K PEAKIIMA B THTPHMETPHUYECKOM aHATN3€E. BHbl SKBHBAJICHTA, THTD, petuenne
TUTPUMETPHYECKUX OIIPE/ENICHHUIA: TIPAMOe U 0OpaTHOE, THTPUMETPHIECKHH haKkTop CHTYalNOHHBIX
TUTpOBaHKE 3aMecTuTeNs. CIIoCOOHI BHIPAKEHHUS nepecyera (TUTP 1o safad
KOHIIEHTPAIMI PACTBOPOB B THTPUMETPHH. THITOBBIE Onpe/IeIIeMOMY BeH}eCTBY)’
pacyeTbl B THTPUMETPUIECKOM aHaIN3€e . DKBUBAJICHT. HOTpPaBOTHBIM
MonsipHas Macca 3kBuBanenta. [lepBuUHbIE CTAHIAPTEL, Koo duimenT),
TpeGoBanus K HuM. OuKcaHaIbl. BTOpUYHbIE CTAHAAPTEL. OTpPEICIIAEMOTO BEILIECTBA
Bu/ibl ¥ 3HaUEHHE KPUBBIX TUTPOBaHUs. CKadoK 10 pe3yJibTaTaM THTPOBAHUA
TuTpoBaHus. TouKa SKBUBAIIEHTHOCTH U KOHEYHAs TOUKA
TUTpOBaHus. [10OTPEIIHOCTH B THTPUMETPHYECKHUX
METO/Iax aHaIn3a. VIHIMKaTOpHBIE MOrPEIIHOCTH
THTPOBaHHs. ABTOMATHYECKUE THTPATOPBIL.
2 KosmmuecTBennbiii anaaus. Knciorno-ocHosHoe 3 6 2 Tunossle pacueTsl B 3 Koncnexr, 1 3 [1]- [6],
THTPOBaHME: TTocTpoeHNe KPUBBIX THTPOBAHHS. Bimstane TUTPUMETPUIECKOM aHAIN3E YCTHBIH OIIpOC, [10-11]

BCJIMYMHBI KOHCTAHT KHMCJIOTHOCTH MJIM OCHOBHOCTH,

(MonsgpHas KOHIICHTPAITHS,

MIpoBepKa 1/3,




KOHIIEHTpALIMK KUCJIOT WJIM OCHOBAHUH, TeMIIEpaTyphl Ha
XapakTep KPUBBIX THTPOBaHsL. KHCIOTHO-OCHOBHOE
TUTPOBaHNE B HEBOIHBIX cpeaX. KucimoTHo-ocHOBHEIE
HMHAMKATOPBL [IorpenHoCTH THTPOBAHFS IPH OTPEICTICHIAH
CIJIBHBIX M CJIA0BIX KHUCJIOT M OCHOBAHHMM, MHOTOOCHOBHBIX
KHCJIOT ¥ OCHOBAHHIA.

MOJISIpHasi KOHIIGHTpaLus
9KBHUBAJICHTA, THTP,
TUTPUMETPHUYECKHIH (haKkTOp
repecyera (TUTP 1O
OTIpeNIeIIEMOMY BEIIIECTRY),
MONPaBOYHBIN
K03 dunnenr),
OIpe/ieNsIeMOro BEIeCTBA
10 pPe3yJIbTaTaM TUTPOBAHUS

TECTUPOBAHME,
pereHue
CHTYallHMOHHBIX
3aj1a4, KypcoBas
pabora

KoanuecTBennnrii anaams. KcjioTHO-0CHOBHOE

HpaKTI/I’{eCKOC MPUMCHCHUC

Koncnexr,

[1]- [6],

TUTPOBaHUE: [IpuMeps! NPaKTHIECKOro MPUMEHEHHs. KHCJIOTHO-OCHOBHOI'O YCTHBIH OIpoc, [10-11]
HepBth{bIe CTaHZAPTHI U1 YCTAHOBIIEHNS KOHLIEHTPALAN TUTPOBAHUA. OnpeaeneHI/Ie IMpOBEpKa I[/ 3,
PacTBOPOB KUCJIOT U OCHOBaHUi. [ IpuroroBnenve u azota 1o meroay Koeinbans TCCTUPOBAHUC,
CTaHIApTU3aLMs PACTBOPOB COJITHOM KUCIIOTBI M TUJIPOKCHAA U COJIEH aMMOHUSI TIPSIMBIM 1 peuieHue
Hatprsl. TUTpOBaHNE KHCIIOT, OCHOBAHHIA, CMECeH KHCIIOT 1 KOCBCHHBIM METOJAMH. CUTYyallHOHHBIX
cMeceil OCHOBAHHIA. OrmpezeneHue HUTPATOB U 3aj1a4, KypcoBas
HHUTPUTOB paboTta
KosmuecTBeHHbIi aHan3. OKHCTIHTETBLHO- HpakTHieckoe IpUMEHEHHE Komncnexr, [1]- [6],
BOCCTAHOBHTEIbHOE TUTPOBAHUE OKHCIINTENBHO- YCTHBIH O1Ipoc, [10-11]
(MepMaHraHaToMeTpusi, i0IOMeTpPHSI 1 BOCCTAHOBHTEJIBHOT'O npoBepKa 1/3,
HoUMeTpHst): TTocTpoeHre KPUBBIX TATPOBAHKSL. TUTPOBAHI. TCCTPOBAHHC,
DaKTOPBI, BIMSFOLIAE HA XaPAKTEP KPUBBIX THTPOBAHHSL. IIpensaputensnoe peLeHe
CriocoGbl OTpe/IeNieHHst KOHEMHOM TOUKM THTPOBAHKS, OKHMCJICHHC HITH CHTYallMOHHbIX 3a]a4,
yHMKaTopsl. Tlorpenmoctu TuTpoBadus. MeToas BOCCTaHOBJICHHC Kypcosas paGoTa
OKHCJIUTETBHO-BOCCTAHOBUTENIHLHOTO THTPOBAHHSL.
Ilepmanranatomerpust. Monomerpus u noquMeTpus.
KonuecTBennnblii aHanu3. OKUCIUTENBHO- Ornpenenerye Kowncrnexr, [1]- [6],
BOCCTAHOBHTE/ILHOE THTPOBAHHE HCOPTaHMICCKHX M YCTHBIH orpoc, [9-11]
(6uxpomaTomeTpusi, GpoMaTOMETPHSI, IEPUMETPHS, OpraHHIECKHX COCTMHCHNM nmpoBepka 13,
BAHA/IATOMETPUs1, THTAHOMETPHsI, XPOMOMETPHSI): TECTUpOBAHHC,
Buxpomatomerpust. BpomaTomeTpust, IepUMETpHS, peleHne
BaHAJaTOMETPH, THTAHOMETPHS, XPOMOMETPHSL. CHTyaIllHOHHBIX 3a/1at,
IlepBHYHBIC © BTOPHYHBIE CTAHAAPTHL VHANKATODEL. KypcoBas paboTa
OrnpeyienieHue HEOPraHUYECKUX M OPraHHMYECKHX
COEIMHEHUH.
KommuecTBeHHblii aHau3. KomiuiekcoHo- [prmepbI PAKTHYECKOTO Koncnekr, [11- [6],
MeTpHYecKoe TUTpoBaHue: Heopranuyeckue u NPUMEHEHHST KOMILIEKCOHO- YCTHBIi1 orpoc, [8,10-11]
OpraHMYECKHUE TUTPAHTHI B KOMIIEKCOMETPHUH. METPUECKOTO TUTPOBAHMA. TIpOBEpKa J1/3,
Hcronp30BaHre aMAHOTIONHKAP OOHOBBIX KHICIIOT B Heopranuueckue n TECTUPOBAHUE,
KOMIUIEKCOHOMETPHH. [10CTpOoeHNE KPUBBIX TUTPOBAHNS. OPTaHMMCCKUE PCATCHTRI B peleHue
MeTaJ'IJ'IO-XpOMHbIe HMHJTUKAaTOPBI U ’Ipe60BaH]/Iﬂ, KOMIUICKCOHOMETPHUH. CUTYalTUOHHBIX
TIPEBABIISIEMbIE K HUM. BakHeiillve yHUBEpCAILHBIE 1 Venomssosarme 3anat, Kypcosasd
crienp(pUUecKre METALIOXPOMHBIE HHIMKATOPBL. CIIOCOObI AMHHOTIONTHKAPOOHOBBIX pabora
KOMIUTEKCOHOMETPUIECKOTO THTPOBAHKSL: TIPSIMOE, OOPATHOE, KHCJIOT B
kocBerHoe. CeleKTHBHOCTE THTPOBAHHUS U CIIOCOOBI e KOMILICKCOHOMCTPHH.
nosbieHus. [lorpemHocTy TutpoBanust. [Tpumepst
MPAKTHYECKOTO PHUMEHEHHSL.
KosmuecTBennblii anaams. OcaqurebHoe IIpakTryeckoe npuMeHeHne Kowucrexr, [1]- [6],
TUTpPOBaHHe: [TocTpoeHNe KpUBBIX TUTPOBAHMSL. 0CaJAUTEJIbHOIO0 TUTPOBAHUS YCTHBIH o1poc, [10-11]
TTorpenmHocTr TUTpOBaHus. BrivstHre ancopOiy Ha TOYHOCTh (aprenromerpum) IpOBEpKa J1/3,
TUTpOBaHusL. [IprMepbI MPAKTHYECKOrO MPUMEHEHHSI. TECTHUPOBAHHE,
Aprenromerpust. IHIMKaToOpbl MPH TATPOBAHHH 10 METOJIAM pelieHue
Mopa, Pastrca,Ponbrapaa. CriocoOb! 0OHApYKEHUS CUTYalMOHHBIX
KOHEYHOU TOUKH TUTPOBAHUS; MHAMKATOPHI B IPYTHX METOJAX 3ajav, KypcoBas
0CAUTENBHOTO THTPOBAHUS. pabora
KoymuecTBeHHDBIH aHAIH3. [MpakTryeckoe NpUMEHEHUE Koncmexr, [1]- [6],
0CaJUTEIbHOr0 TUTPOBAHUS YCTHBIH OIpoc, [10-11]

OcanuTe/ibHOE TUTPOBAHUE: MepKypOMeTpusi.
IIpakTHueckoe NpUMEHEHHE OCAAUTEIHHOTO TUTPOBAHUSA
(MepKypoMeTpHH)

(MepKypoMeTpun)

npoBepKa 1/3,
TECTHUPOBAHHE,
pelcHue
CHTYAIIMOHHBIX




3aJa4, KypcoBas

pabora
9 1 PYBEKHASI KOHTPOJIbHASI PABOTA IMoaroroska k 1 pybexHOM Kommnerotep. 14 25 [1]- [6],
KOHTPOJILHO# padore TECTUPOBAHUE [8-11]
9 HHCTpYMeHTAIbHbIE METOIbI AHAJIH3A. Tpumenenue Komucrexr, 1 3 [1]- [6],
OO01Aas XapaKTepHCTHKA HHCTPYMEHTAILHbIX JCHCHMETPHICCKHX YCTHBIIT 0TIpoC, [10-11]
METO/I0B aHAJIM3a, UX Kiaccudukanus, METOZIOB B aHAIH3C npoBepKa /3,
JI0CTOMHCTBA H HEAOCTATKH. JleHCHMeTpHYecKHe IIPOAYKTOB HUTAHNT TeCTHpOBaHHC,
MeTOAbI aHaaAM3a: O0mas XxapaKTephUCTHKA PCIICHHE
HUHCTPYMEHTAIbHBIX ((PU3HNKO-XUMHIECKHX METOIOB CHTYAIONHPIX 331,
aHaﬂI/I?)a), ux KHaCCI/I(i)I/IKaI_[I/IH, JOCTOHUHCTBA U Kypcosai paGOTa
HCOOCTATKHU. ﬂeHCI/IMeTpI/ILIeCKI/Ie METOAbI aHAJIM3Aa.
OO6uias xapakrepuctika. [[pumMeHeHne
ACHCUMCTPUYCCKUX METOJJOB B aHAJINU3C MPOAYKTOB
IUTAaHHUA
10 HucTpyMeHTabHbIe ((PU3HKO-XHMHYECKHE) TIpuMepbI PAKTHYECKOro Koncnexr, 2 3 [1]- [6],
METOIbI AHAJIM3A. MPUMEHEHUSI YCTHBIH OTIpoC, [10-11]
OnruyecKkne MeTOAbI AHAJIN3A. JOMUHECTIEHTHOH TpoBepKa /3,
J]lOMHHeCIIeHTHaﬂ CHeKTPOCKOHHﬂ CHCKTPOCKOIINH. CoOcTBeHHAs TCCTUPOBAHUC,
Onrrrgeckue MeTo bl aHam3a. OOIIHil TPUHITIT METOIA. THOMMHCCICHIII KypcoBas pabota
K.HaCCI/I(I)I/IKaHI/IFI OIITUYECKHUX METOO0OB aHAaJIM3a (HO KOMIIICKCHBIX COCIMHCHNH C
Hn3y4acMbIM 06'B€KT3M, 10 XapakTepy B3aI/IMO,I[eI>'ICTBI/IH HCOPraHMICCKIMHU 1
QJICKTPOMATrHUTHOI'O U3JTYUCHHS € BEHICCTBOM 11O OpraHIICCKUMHU JIMTaH MK 1
UCIIONB3YEMOM 00JIaCTH 3JIEKTPOMArHUTHOTO CIIEKTPA, IO € HPUMCHCHHC JUTA
[PHUPO/IE YHEPTETUYECKUX TIEPEXOJIOB). OTPEIICIICHIA JTAHTAHOMTIOB H
.HIOMI/IHeCHeHTHaH CHEKTPOCKOIUA. HpI/IMep])I ypana. I/II[QHTI/I(bI/IKaL[I/DI 1
MPaKTUYECKOTO MPUMEHEHHUS JTFOMUHECLIEHTHOM OTPC/ICTICHNC OPraHTICCKIX
CIICKTPOCKOITHH. BOITECTB.
11 HucTpyMeHTAIbHbIE ((PU3NKO-XUMHYECKHE) Homstie o otoTypOmmH- Koncrnexr, 2 3 [1]- [6],
MeTo/bl aHaan3a. ONTHYeCKHe MeTObI METPHYECKOM U YCTHBIH o11poc, [10-11]
anajau3a. Hedenomerpus u Typouaumerpus. (pororedenomerpirieckom TecTUpOBaHuE,
PedpakromerpuyecKkuii MeToJ aHAIN3A! THTpoBaniH. HpuvereHue kypcoBas paGoTa
Hedemomerpust u Typouanmerpus. [oHsTre 0 pe(ll)_[[;fl ﬁgﬁfg;?ﬂi::;:me
OTO 61/1,[[[/11\/[ NYCCKOM U (DOTOHEMPECIIOMETPUICCKOM ’
(?rmpt)ylil}mm e;s(bpaKTOMe'I;)bmeCKI/g;I MGTOZ’I[‘F;Haﬂ]/I?)a. q)apMaHeBTquCKOM aHause
HpI/IMeHeHI/Ie pe(bpaKI‘OMeTpI/II/I B aHAJIM3€ MPOJAYKTOB
MUTaHus, PapMaleBTHYCCKOM aHATH3e
12 HucTpyMeHTAIbHbIE ((PU3NKO-XUMHYECKHE) Hcnonb3oBanue CleKTpoB Koncrekr, 2 3 [1]- [6],
MeTo/bl aHaau3a. ONTHYECKHE METOIbI aTOMOB U MOJIEKYJI B YCTHBIH 0npoc, [10-11]
aHamu3a. MoJIeKy ISIPHAS CIIEKTPOCKOIIHSL. AQHAIUTUYECKOH XHUMHUH TECTHPOBAHHUE,
AGCOpOIMOHHAS CIIEKTPOCKONHS . Vcriomb30BaHme kypcosas pabora
Cl‘IeKTpOB aTOMOB U MOHeKyJI B aHaﬂI/ITquCKOﬁ
XUMUH. MoJeKyJspHasi CrieKTpockonust. AGCOpOIMoHHas
CIIEKTPOCKOTIHS
13 HHCcTpyMeHTAIbHbIE ((PU3NKO-XHMHAYECKHAE) Vcnonb3oBanue Kowucnexr, 2 3 [1]- [6],
MeTobl aHAIN3a. ONTHYEeCKHEe METOIbI CIEKTPODOTOMETPHH B YCTHBIH 0I1poc, [10-11]
anammsa. Criekrpodotomerpust. Ioasipuverpust: TUOPHUAHBIX METO/ax: TECTHPOBAHHE,
KommumyecTBeHHBIH (HOTOMETpHYECKH I aHATH3. Y CIIOBUS OKCTPaKIHOHHO= Kypcosasi pabota
(hoTomeTpudeckoro onpenenenus. OnpesieeHue oromerputeckue,
KOHIICHTPALH AHATH3HPYEMOTO BEIIIECTB XpoMaro-(hOTOMETpUYECKHE
JInddepenanbHbIi GOTOMETPUUECKHH aHAH3. METOABL
TTOrpeIHOCTH CIIeKTPO(OTOMETPHUECKOTO AHAITH3A, HX
TpUpoIa, yeTparenue. Mcmosb30BaHme
CHeKTpO(bOTOMeTpI/H/I B FI/I6pI/I,HHLIX MeToaax:
9KCTPAKIIMOHHO-(DOTOMETPUUECKHE, XPOMATO-
(hoTOMETpHIECKHUE METOIBI
14 HHcTpyMeHTAIbLHBIE (PU3NKO-XHUMHUYECKHE) IIpumenenne macc- Koncnexr, 2 3 [1]- [6],
MeToabl aHaau3a. OnTHYeCKHe METOIbI AHAJIN3A. CHEKTPOMETPUH /ISt YCTHBIH 0TIPOC, [10-11]
aHaTH3a OPTaHMYECKHX TECTHPOBAHHE,

ATomHas criekTpockomusi. PagnocnexTpo-
cKonu4ecKne MeTo/ibl. Macc-cieKTpoMeTpuyecKue

COEIMHEHHI U 3JIEMEHTHOIO

KypcoBas paboTa




MeTOIbI aHAJIM3A. [IpuMeHeHHe MacC-CIIeKTPOMETPHH ISt
aHaJI3a OPraHMYECKHX COCIMHEHHI 1 AJIEMEHTHOTO 1
M30TONMHOTO aHaym3a. OnperiesieHre IpIMeCcel B TBEpbIX
BEILECTBaX METOJIOM UCKPOBOH MacC-CIIEKTPOMETPUN

Y M30TOITHOTO aHaJIn3a.
Omnpenenenne npuMeceii B
TBEPABIX BELIECTBAX
METO/I0M UCKPOBOI Macc-
CIIEKTPOMETPHUH

15 HHcTpyMeHTANIbHBIE ((PU3NKO-XHMHYECKHE) I[Ipumenenne merona Koncrexr, [1]- [6],
MeTobl AHAIN32. DJIEKTPOXHMHYECKHE MeTOIbI NOTCHUMOMETPHH B YCTHBIH 01IpOC, [10-11]
ucciaegoanus. O0masi XapaKTepuCTHKA AHATMTHICCKUX LEJIAX. TpoBepKa /3,
IoTeHnMOMeTpHYeCKHIi AaHAIH3 TECTHPOBAHNC,
] HAYYHBIA TOKJIA,
(moTeHuuoMeTpHs): O6Las XapaKTepUCTHKA 5
QJICKTPOXUMHNYCCKUX METOIOB. KJ'IaCCI/I(l)I/IKaHI/IH. Kypeosai pabota
3HeKTpOXI/IMI/I‘{eCKI/Ie STYCHKU. MHZ[PIKaTOpHLIﬁ QJICKTPOO
1 3JICKTPOJ CpaBHCHMUS. PaBHOBecHEBIE U HCPABHOBCCHBIC
SJIEKTPOXUMHICCKUE CUCTEMBI U UX UCIIOJIb30BAHUEC B
Pa3IMYIHBIX JEKTPOXUMHYECKIX MeTonax. [Ipsamas
MNOTCHUHAOMETPUS. I/ISMCPCHI/Ie IIOTEHIIHNAaJIa. O6paTI/IMLIe
u HeO6paTI/IMLIe OKHCJIIMTCIIbHO-BOCCTAHOBUTCIILHBIC
CUCTEMBI. HH,I[PIKaTOpHBIe DJICKTPOABI. I/IOHOMCTpI/Iﬂ.
KJ'IaCCI/I(i)I/IKa].[I/ISI HOHCCJIICKTUBHBIX 3JICKTPOAOB.
XapaKTepI/ICTI/IKI/I HMOHCECJICKTUBHBIX 3JICKTPOOOB!:
3NeKTpOAHAs GYHKIUA, KOIDDUIIMESHT CEJICKTUBHOCTH,
BpEMs OTKJIMKA. HOTeHI_II/IOMeTpI/I‘-IeCKOG TUTPOBAHUC.
N3menenue QJICKTPOAHOTO NMOTCHIMAJIa B IIPOILECCE
tutpoBaHusi. CriocoObl OOHAPYKEHUS] KOHEYHOH TOUKU
TUTpOBaHusl. Vcronb3oBaHue peakiuii KUCIOTHO-
OCHOBHBIX, OCaXXICHUA, KOMHHCKCOO6paSOBaHI/IH,
OKHCJICHUS-BOCCTAHOBJICHU . HpI/IMCHeHI/Ie METOAa
MNOTCHIUOMETPUHN B aHAJIMTHUICCKUX HECIIAX.

16 HucTpyMeHTANbHBIE ((PU3HKO-XHMHYECKHE) [Ipumenenue metona Koncrnexr, [1]- [6],
MeTO/Ibl AHAIN3A. DJIEKTPOXUMHYECKHE METO/IbI KOH/TyKTOMCTPHUH B YCTHBIiT 01IpoC, [10-11]
uccjenosanusi. KoHaykroMerpuueckuii aHaamns AHATMTHICCKAX TEIAX. TpoBEpKa /3,

(koHaykToMeTpusi): CymHOCTs MeTO/A TECTUPOBAHHC,
KOHAYKTOMETPUH. KOHZ[yKTOMeTpI/I‘ICCKOG TUTPOBAHUC. pe(bepaT, KypcoBas
HpI/IMeHeHI/Ie METOAa KOHAYKTOMETPUHN B AaHATTUTHICCKUX pa60Ta
eisix.

17 HHucTpyMeHTaNbHBbIE ((PU3UKO-XUMHYECKHE) HpenmyrecTsa 1 Kowncrnexr, [1]- [6],

METObI AHAJIN3A. DJIEKTPOXUMHYECKHE METOXbI OrpaHHYCHUs METOJa YCTHBIi OIIPOC, [10-11]
ucciaenopanus. Kyjonomerpunueckuii anaamus KYJIOHOMETPUYECKOTO TeCTHPOBAH I,
(ky10HOMeTpHS1): TeopeTHIeCKHE OCHOBBI METO/IA. THTPOBAHITA [0 CPABHCEHHIO MYyJIBTHMC MU HAA

3axonsl apanes. [Ipsmas KyloHOMETpHS U ¢ Apyrumu Tpe3CHTALLIA,

KyJIOHOMETPHYECKOE TUTPOBAHHUE. Y CIIOBHS TIPOBE/ICHHS THTPUMETPHHICCKIMH Kypcosas pabora

KYJIOHOMETPUYECKUX U3MEPEHU NIPU IIOCTOSIHHOM meronamn. Ipuvenenne
NOTCHIMAJIEC U TIOCTOAHHOM TOKE. CHOC06I)I OIIpEACJICHUA KYJIOHOMETPHIECKOTO
KOJIMYECTBA JJICKTPUYECCTBA B HpﬂMOﬁ KYJIOHOMETPpHU U R
KYJIOHOMETPUICCKOM TUTPOBAHHNH. Buemuss u ONpPE/ICNICHH MaJIbIX
BHYTPCHHSA IreHEPAld KYJJOHOMETPUICCKOI'O TUTpAHTA. KOJIMYCCTB KUCIIOTBL 1
TI/ITpOBaHI/Ie QJICKTPOAKTUBHBIX U 3JICKTPOHCAKTUBHBIX teno1, THOC}’J’IB\(})aTa
KOMIIOHEHTOB. OHpCHCHCHI/IG KOHEYHOH TOYKH HaTpHsl, OKUCIINTENCH-HOHOB
TUTpOBaHud. [IpeumyIiecTBa U OrpaHUYEHUs METOA METAJLIIOB, BOZEL.
KYJIOHOMETPUYCCKOTO TUTPOBAHUA 110 CPABHCHUIO C

JPYTUMH TUTPUMETPHUECKUMH MeTofaMu. [Ipumenenne
KYJIOHOMETPUYCCKOTO TUTPOBAHUA IJIA OINIPCACTICHUA
MaJIbIX KOJIMYCCTB KHCJIOTHI M IICJIOYH, THOCyHBq)aTa

HaTpus, OKHCJIUTEIICH-NOHOB MECTaJJIOB, BOJBI.
18 HucTpyMeHTANIbHBbIE ((PU3NKO-XUMHYECKHE) IpakTuyeckoe npuMeHeHne Koncnexr, [1]- [6],
MeTObI AHAJIN3A. DJIEKTPOXUMHYECKHE METOAbI BOJITAMIIEPOMETPHYECKHX YCTHBIIi Onpoc, [10-11]
nuccaenosanus. Boastamnepomerpus: METO/I0B 1 aMIIepoMeT- TECTHPOBAHMC,
Knaccudukamus BOIbTaMIIEPOMETPHIECKHX METOIOB. pUICOKOro TUTPOBAHMA. pedepar, Kypcosas
WnpukaTopHslie 2ekTposl. [lonydenne u AHa3 00beKTOB: pabora

XapaKTepUCTHUKA BOJbTaMIIEpHOM kpuBoil. [IpenenbHblii
muddysuonnsiii Tok. Ionsporpadus. YpasaeHue

olpeieNIeHue puMeceil B
CIIIaBaX, MOJIYTIPOBOA-




WnbkoBuya. YpaBHEHHE MOISAPOrpaduecKOi BOIHBI
NnbpkoBuya - I'elipoBckoro. [loTeHnnan noayBOIHBL.
Wnentndukanns u onpeaeneHne HEOPraHMIECKUX U
opraHndeckux coequHeHHH. COBPEMEHHBIE BUBI
BOJIbTAMIIEPOMETPHH: TIPsIMast ¥ HHBEPCUOHHAS,
[IEPEMEHHOTOKOBAS; XpPOHOAMIIEPOMETPHS C TUHEHHON
pa3Beptkoii (ocummiorpadus). [Ipenmymmecta u
OTpaHUYEHUS 110 CPAaBHEHUIO C KJIACCUUYECKON
nossporpadueii. [Ipaktuyeckoe npuMeHeHne
BOJIETAMIIEPOMETPUUECKUX METOAOB U
aMIIEPOMETPUYEOKOTO TUTPOBAHHS. AHAIIN3 OOBEKTOB:
oTIpeieTICHNE IPUMECEH B CIIIaBax,
MOTYyTIPOBOJHUKOBBIX MaTepuanax. M3ydenue
3arpsA3HEHNUs OKpY’KaroLeH cpen

HUKOBBIX MaTepHuasax.
W3ydenue 3arps3HeHus
OKpYyXarouieu cpen

18 2 PYBEJKHASI KOHTPOJIbHASI PABOTA. 2 INoaroroBka k 2 pyOexxHOH 1 Kommsrotep. 14 25 [1]- [6],
KOHTPOJIHHOM padore. TECTHPOBaHUE [10-11]

HUTOI'O 3A 4 CEMECTP 54 | 108 | 36 54 56 100

HUTOI'O 3A KYPC 108 | 180 | 54 234 112 200




6. (OOpa3oBaTe/IbHBIE TEXHOJIOTHH

[IpenogaBanue AWCHMIUIMHBEI BEACTCS C TPUMEHCHHMEM CICAYIOIIUX BHIIOB 00pa30BaTEIIbHBIX
TEXHOJOTH: paboTra B KOMaHIe, oOOydeHHe Ha OCHOBE ONbITAa, WHAWBHAyaJbHOE O0OydYeHue,
MEXIUCITUTUIMHAPHOE 00YUYCHUE, OTICpekKaroIIas CaMoCTosTeIbHas paboTa.

OcHOBO# 00pa30BaTeNbHBIX TEXHOJIOTHH, UCIIONBb3YEMBIX B TAHHOW MUCITUTLINHE, SIBISIETCS CHCTEMHBIN
MOJX0Jl, KOTOPBIA OTIMYACTCS JUYHOCTHOW OPUEHTHPOBAHHOCTHIO, JHUATHOCTUYHOCTHIO, WHTCHCHBHOCTBIO,
JUAIOTUYHOCTBHIO, MOJICIMPOBAHUEM TNPOPECCHOHAIBLHBIX CUTYallud, MPOSKTUPOBAHUEM JTUIAKTHUECKUX
(GyHKIIME B €IMHCTBE C KOMMYHHKATUBHBIMA ¥  JUYHOCTHBIMH  CMBICIAMH, MOJIYJIHHOCTBIO,
MEXIPEAMETHOCTbI0, KpPEaTHBHOCTHIO. OTUacTH WCIOJIB30BaHA M TEOPETHUYECKas KOHIEMHIMS METo/a
CBEPHYTHIX WH(OPMAITMOHHBIX CTPYKTYD.

B npenogaBannm Kypca UCIOIB3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH:

® TEXHOJIOTHS 3JIEKTPOHHOTO OOyueHHs (peanu3yercs NpU MOMOIIU 3JICKTPOHHOH 00pa3oBaTEIIbHOM
cpenst COI'Y mpu wmcronb3oBanuu pecypcoB OBC, mpu mNpoBeNCHHH aBTOMATHU3UPOBAHHOTO

TECTHUPOBAHUS U T. 11.);

®  PCUTHUHIOBas TEXHOJIOTHS;
®  UHTEPAKTUBHBIC TEXHOJIOTHH;
®  uH(pOPMAIIMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTHHY;
®  HCCIIeJIOBAaTEIhCKIE METOJIBI B 00YICHUH;
e TpobieMHOe O0yUYeHHE.
B y4ueOHOM mpoliecce UCMONB3YIOTCS aKTHBHBIE ¥ MHTEPAKTHBHBIE POPMBI POBeNeHUs 3aHATHI. Ha
JTarne W3YYCHUs IEPBBIX pa3lIeliOB HCIOJB3YIOTCS TPYIIOBBIE M CaMOCTOSATENbHBIE (OPMBI PabOTHI,
HampaBlieHHbIE Ha OCMBICIICHHE CIIOXKHBIX HECTPYKTYPHUPOBAaHHBIX TpoOIeM TmpeaMeTa OOydYeHHS,
(hopMupoBaHue COOCTBEHHOW apryMEHTHPOBAHHOW TO3WIMKA MO MPOOJEMHBIM acleKTaM H3y9aeMOH TEMBI.
3/1ech UCTIONB3YeTCs TAKKUE 00pa30BaTeIbHbIC TEXHOJIOT Y KaK:
e pa0oTa B MaJIbIX IpyIMIax/mapax mno pa3oopy KOHKPETHOM TEMbI, pa3paboTKa IPOCKTOB
e oHNaitH-cemMuHapbl. Kakaplii M3 yY9aCTHHUKOB HAXOJUTCS Y CBOETO KOMITbIOTEpa (CpEICTBa CBS3M), a
CBSI3p MEXIy HHMH TOAJEPKHUBaeTcs depe3 VHTepHET MOCPEICTBOM 3arpyKaeMoro MPHIIOKEHUS,
YCTaHOBJICHHOT'O Ha KOMIIbIOTEpPE KaXKIOro ydacTHHKa (Zoom, Meet, Skype u ap.);
®  TECTHPOBAHUE;
e JeKIus-Oecena, ISKIUsA-TUCKYCCHS,;
®  MyIbTUMEIUHHBIC JIEKIIUW C DIIEMEHTaMH JUCKYCCHH, JIEKIUSI-BU3YyaIH3aIlHsi, KOTOpas MPOBOJUTCS C
BU3YyaJIM3alMEH MOHATUH;
®  UHJIUBHJYaJbHBIC U IPYIIIOBBIC KOHCYJIbTAIUH.

B mensix peanusaiiuu MHIMBUAYAIBHOIO MOIX0/a K O0YYSHHIO CTYICHTOB, OCYIICCTBIIMIONINX YUCOHBIH
MPOLIECC 110 WHIWBUAYAIBHON TPAeKTOPHH B paMKaxX WHAWBHIYaTbHOTO padouero IuiaHa, W3y4eHHue AaHHOU
JUCIMILTMHBI MOXET OCYIICCTBISATHCS 4Yepe3 WMHAMBUIYaJbHbIC KOHCYJIBTALUU MPENOJIaBaTelIi OYHO, B YAChI
KOHCYJIbTAIM/A, MO 3JCKTPOHHOH MOYTe, a TakkKe ¢ Ucrosib3oBanueM Webex, miardopMbl JUCTAHIIMOHHOTO
o0y4enust Moodle, nuuneiii kabuHet cryaeHTa Ha caiite COI'Y, apyrux snementoB 211OC COI'Y.

Jlyist muIr ¢ OrpaHUYCHHBIME BO3MOXKHOCTSIMU 37I0POBbsI IIPEyCMOTPEHA OpraHu3alus KOHCYJIbTAIUi ¢
WCTIONIb30BAaHUEM DIIEKTPOHHOW TOYTHI, IIaT(GOPMBI TUCTAHIMOHHOTO 00y4yeHus Moodle, nmuuHBIM KaOUHET
crynenta Ha caiite COI'Y, apyrux snementoB DMOC COI'Y.

Bce Buapl yueOHOH paOOTBI MOTYT HPOBOAUTHCS JAMCTAHIMOHHO HAa OCHOBAHHMU JIOKAJIBHBIX
HOPMAaTHUBHBIX aKTOB.

7. YueOHO-MeToAnYecKoe ofecnedeHue cCaMOCTOSITeTbHOI padoThl
CamocrosTenpHass pabota O0O0ydYarONMXcs SBISIETCS OJHUM W3 BHJOB YYEOHBIX  3aHSTHH.

CaMocTrosTenbHas pa60Ta MMPOBOJAUTCH C LCIIBIO:

® CUCTEMATHU3allMUu MW 3aKPCIUICHUA TIIOJIYYECHHBIX TCEOPETUYCCKUX 3HAHUM | MPAKTHYCCKUX YMCHI/Iﬁ



00yJaroIMXCcs CTYACHTOB;
e yrayOJIeHNs ¥ paCIINPEHHS TEOPETHUECKUX 3HAHUM;
e (popmmpoBaHHS yMEHWH WCIIONB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIWIO H
CHCIHMATILHYIO TUTEPATYPY;
® (popmupoBaHus CaMOCTOSITCILHOCTH MBIIIUICHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CAaMOpEaTN3alliy;
® Pa3BUTHS HCCIENOBATENFCKUX YMEHHN.
CamocTtosiTenbHass paboTa OOYyYarOIIUXCSl OCYIISCTBISACTCS HA TMPOTSDKCHWU U3yYeHUS Bcel
JUCIMILTUHBI B COOTBETCTBUU C YTBEPKJICHHON B yUSOHOM IIAaHE TPYJOCMKOCTBIO M COCTOUT H3:
e paboOTHl CTYACHTOB C JIEKIIMOHHBIMA MaTepHallaMH, MOWCKAa W aHalIHW3a JUTEPATypbl M AJIEKTPOHHBIX
HMCTOYHUKOB HH()OPMAITHH 110 331aHHOH TEME;
® BBITIOJTHEHHS 3aJIaHU# [T caMocTosTeNbHOM padotel B DMMOC COI'Y;
® V3YYCHUS TEOPETHUYECKOTO, PABOBOIO M CTATUCTHYCCKOTO MaTepHaa Jijisl MOJIrOTOBKH K J1a00paTOPHBIM
3aHATHSAM U HAIMCAHUIO KypCOBOM padOTHI;
® TIOATOTOBKHU K IK3aMEHY.
Tembl 1 (hOpMBI BHEAYIUTOPHOU CaMOCTOSITEIILHON PabOThI, € TPYAOEMKOCTD COIepPIKaTCs B pa3jeie 5,
Tabmn. 5.1.

Memoouyeckue ykazanus no opeasu3ayuy cCamocmosmenbHol pabomvl CmyoeHmos

Iloozomoska x nabopamophou pabome. llpn TOATOTOBKE K JaOoOpaTOpHON paboTe HEoOX0IUMO
BHAMATEIIEHO H3y4YUTh TEOPETUYECKUM MaTepwal Mo JaHHOH padoTe, TEXHUKY BBITOJHEHUS IKCIEPUMEHTA,
03HAKOMHTHCSl C WHCTPYKUMSIMH K TpuOOpaMm, KOTOPBIE HCIOJB3YIOTCS IMpPU BBHIMOJHEHHHM PaOOTHL. 3aTem
HEO0OXOMMO HU3yYUTh MPUMEPHI PAcUYeTOB, VSICHHUTH XOJ pPabOThl, pPacCUYUTaTh MacChl HABECOK BEIECTB,
HEOOXOJUMBIX JUISI NPUTOTOBJICHUS pPacTBOpoB. OOpaboTKa pe3yiabTaToB JabopaTOpHBIX padoT. OT4éT O
mabopaTOpHON paboTe MOKEH COJEepPkKAaTh BCE MONYYCHHBIE SKCIIEPHIMEHTANBHEBIE PE3yNIbTaThl, HE0OXOANMEIE
pacuétel U BBIBOIBL. llpy QuKkcupoBaHWE pPe3yiIbTATOB M3MEPEHHs 0CO0O€ BHMMAaHWE HY)KHO OOpaTHTh Ha
COOTBETCTBHE 3amicH (KOIMYECTBO 3HAaYamMX IHU(p B YUCIE) TOYHOCTH HU3MepeHHs. PacdéTbl JOILKHEI
coJiepkaTh Bce (OPMYNBI M BBIYHCICHHS C YKa3aHHEM €IWHUI] M3MepeHus. Bce pe3ynbTaThl M3MEpeHui
HETMOCPE/ICTBEHHO (PUKCUPYIOTCS B paboueil TeTpaju MIApUKOBON WM TEJICBOW pydyKO#l. 3aluch pe3yibTaToB
W3MEpPEeHU Ha YEPHOBHMKE WM KapaHJalmoM He jomyckaercs. [lpu odopmiieHnH paboT MO KaueCTBEHHOMY
aHaM3y B KOJOHKY «PeareHT» HeoOXoawmo BmHcaTh (opMyny peareHTa. lIpu BBITONHEHWH BBIYHUCICHHUN
HEOO0X0MMO coOMoIaTh TpaBUia OKpYyrieHus. Bce rpaduKkyl BBITOMHSIOTCS TOJNBKO HA MHUIMMETPOBOM
Oymare pasmepom He MeHee hopmaTa AS. ['paduku 00s3aTENBHO JOIDKHBI COEPXKATh 3ar0JI0BKH, 0003HAYEHUS
ocell ¢ yKka3aHHWEeM eJMHUI] N3MEPEHHUI U BBITIOIHATHCS € COOIIOICHUEM OIIPEJIeICHHOT0 MaciTada.

OTu€T OIHKEH MPETOCTABIATLCS TPENOAaBaTENO sl IPOBEPKU B TEUCHUE HEJENH TTOCIIE BBITOTHEHUS
nmaboparopHoit pabotel. HeakkypaTHo odopmieHHbIE OTYETHI K TNpOBepke He npuHUMaroTcs. lIpoBepka
nabopaTtopHoOil paboOTHl COMPOBOXKAAETCS coOeceJOBaHHEM C IperojaBareieM. BEHIMONIHEHHBIMH CUUTAIOTCS
TOJIBKO TIPUHSATHIC TIPETIOIaBaTeNIeM J1abopaTOpHbIe paboThI!

Pewenue 3a0au. Tlepen pemeHneM 3agad HEOOXOIUMO BHHUMATENBHO H3YYHTh TEOPETHUECKUMA
MaTepuai, MpopaboTaTh KOHCHEKT JeKIMH, pa3o0paTh NpUMEPHl pelleHus 3agad. Pemenune 3aaad
PEKOMEHIyeTCsl HauMHaTh ¢ HauboJiee MPOCTHIX, OMU3KMX K MMEIOLIMMCS B 3a/JlauHuKe mpumepam. M Tospko
3aTeM IEPEeXOJHUTh K pPElIeHUI0 OoJiee CIOXKHBIX BapHUATUBHBIX 33ajad. [Ipu pemieHur 3aaad peKOMEHIyeTcs
3amucaTh KpaTKoe YCJIOBHE 3a/1a4H, yPaBHEHUs peakuid, HcxoaHble Gopmyssl st pacuéra. He pekomenayercs
WCTIONIBb30BaTh TOTOBBIE KOHEUHBIE (POPMYIIBI, KOTOPBIE BBIBOASTCS B MpuUMepax petieHus 3aaad. C UCXOIHBIX
(dbopMysT HEOOXOAMMO BBIBECTH PACUETHBIC, a 3aT€M IOJICTABUTH B HUX YMCIICHHBIE 3HAUYeHUs. TakuM oOpazom,
3allUCh B TETPagM AOJDKHA COAEp)KaTb (OPMYJIBI W BCE BBIYMCICHUS C YKa3aHUEM EIWHHIl H3MEPEHUS.
PexomeHayeTcst Tipu 3amucy BeTHMYUH YETKO YKa3bIBaTh K KaKMM BEIECTBaM, PaCTBOpPaM, CMECSM U T. Il. OHU
otHocsATcs. [Ipu BbluncIieHHAX HEOOXOAMMO OOpalaTh BHUMaHHE HA UX TOYHOCTH (MCIIOJIb30BAHHE HYKHOTO
qrcia 3HaYalmX Hudp) U COOMIOACHNE TPABUI OKPYTIICHHUSL.



Buinonnenue mecmoswix 3a0anuii. Ilepen HadamoM BBHITIOTHEHHS TECTOB CIIEAyeT BHUMATEIHHO H3YIHUTh
TEOPETUYECKHI MaTepuai, MpOopemaTh 3afadd MO JAHHOW TeMe M OTBETUTh Ha BOIIPOCHL, WMEIOIINECS B
yueOHuKe. BBITONHSAS TeCThl, cIeqyeT UMETh B BULY, YTO OHU OBIBAIOT CIIEAYIOIIUX THIIOB:

1. BeiOop mpaBWILHOTO OTBETAa M3 YHCIIA MPEIIOKEHHBIX. B 3THX TecTax HE0OXOIWMO BHEIOpATH OIHMH
MPaBUIBHBINA OTBET U3 YHCIIA TPEATIOKEHHBIX.

2. MHoxecTBeHHBIH BBIOOp (0e3 MeTkH). HeoOxoanmo BeIOpaTh Bce MpaBHJIbHBIE OTBETHI M3 YHCIIA
MPeII0KEHHBIX.

3. Tectsl cnuueHus. B 3THX TecTax K psily BONPOCOB HYKHO MON0OPaTh MPAaBUJIBHBIA OTBET U3 YHCIA
MpeII0KEHHBIX.

4. TecTsl paHXUPOBKHU. B 3TOM ciiydae HEOOXOANMO PAaCHOIOKUTH OTBETHI B IPABHILHOM TOPSIIKE.

5. 3akpeIThie TECTHl. 37ech BapHAaHTHl OTBETA HE IMpPEIJIaraloTcs, CBOM OTBET HEOOXOJMUMO BIIMCAThH B
T0JIe OTBETA.

THloozomoska doxnada (pepepama)c myromumeduiinou npeszenmayueti. Jloknan — nuceMeHHast padoTa
o0semMoM 10-18 meyaTHBIX CTpaHMII, BRITIONHSAEMAs CTYACHTOM B T€UCHHE IUTEIHHOTO CPOKa (OKOJIO MecsIa).
Jlokmmag — KpaTKoe TOYHOE H3II0KEHHE CYIIHOCTH KaKOTro-JIMOO BOMpOca, TeMbl Ha OCHOBE HECKOJBKUX
MEPBOMCTOYHHUKOB. JIOKNan JMOMKEeH CcolepKaTh OCHOBHBIE (AaKTHYECKHE CBEACHWS ¥ BBIBOJBI TI0
paccMmarpuBaeMoMy Borpocy. [lomumo pedeprpoBaHusi TPOYUTAHHOW JTUTEPATYpPHI, OT CTyJeHTa Tpedyercs
apryMEHTUPOBAHHOE U3JI0KEHHE COOCTBEHHBIX MBICIIEH 110 paccMaTprBaeMOMy BOTIPOCY.

Iloozomoska kypcosoti pabomoel ¢ myromumeoutinoll npezenmayueti. KypcoBast pabota BBIITOIHSETCS
KaK WHIWBUIyaldbHAs TBOpUYECKAas HSKCIEpUMEHTalbHAas padoTa W TpPEeIojaraeT KCIONb30BAHWE 3HAHUN H
HAaBBIKOB, MOJYYCHHBIX CTYAC€HTAaMH I10 BCEM BUJaM y‘-Ie6HOI7[ JACATCIbHOCTU AWCHUIIIMHBI «AHamATHYECKas
XUMHSD.

Llenpio BBIMOJMHEHUSI KYPCOBOW pabOTHI sBIsieTcss (OPMHPOBAHHE HABBIKOB CaMOCTOSITEIILHOTO
TBOPYECKOr0 pelieHus Mpo(hecCHOHATBHBIX 3a/1a4.

3amagamMu BBITTONHEHUS KYpCOBOW pabOTHI SBISIOTCS CHCTEMATH3AIMS, 3aKpeIUieHHne, YTriayOleHue u
pacimpeHne TpPUOOPETCHHBIX CTYJEHTOM 3HAHHM, yMEHHI, HABBIKOB [0 PEIICHUIO PacUeTHBIX 3ajad,
MTOCTaHOBKE M BBHITTOJHEHUIO XUMHIECKOTO SKCIIEPUMEHTA

CTpyKTYypa KYPCOBOii padoThl
KypcoBas paboTa nomKHa BKIIIOUATh CIEAYIOIINE Pa3esbl:

o Tumynvuwtii nucm
TUTYNBHBIN JTUCT SBIISETCS MIEPBBIM JIMCTOM KYypPCOBOM PabOThl M OQOPMIISIETCS TI0 COOTBETCTBYIOIICH
dopme (Mpusioxenne 1).

o Cooepicanue
ConepxaHue JOJDKHO BKJIIOYaTh IE€pPeYeHb BCEX HWMEIOMMXCS B TEKCTE KYpCOBOW PabOTHI
HAaMEHOBAaHUI pa3lenoB, MOAPA3JENOB M IYHKTOB C COOTBETCTBYIOIIMMHM HoMepamu. CipaBa OT
HaNMEHOBaHUI Pa3leNioB, MOAPA3/EIoB U IyHKTOB KypCcOBOi pabOThl HEOOXOAMMO YKa3bIBaTh HOMeEpa
CTpaHUI], Ha KOTOPBIX OHH HAYMHAIOTCS.

e Begeoenue
Bo BBexeHun KypcoBoil paOOThl OOOCHOBBIBAETCSA aKTYaJbHOCTb HCCIEAYEMOM TEMBI, CTENEHb ee
HAYYHOW HOBU3HBI, aHAJM3UPYETCSI OOBEKT U MPEIMET WCCIISHAOBAHMUs, ONPEEISIOTCS 1IeTb U 331auu
pabotel. OObeM BBeaeHus coctaiseT npuMepHo 10% tekcra (HO He MeHee | cTpaHuUIIbI)

o Ocnognas uacms padomsl COCTOUT W3 JIBYX TJAB. meopemuyeckou (00630p numepamypvl) W
npaxkmuyeckou (IKCnepuUMeHmaibHolL).

e Teopemuueckasn (0630p r1umepamypot)
B nepBoii rnaBe npuBoauTCst 0030p JMTEpaTyphl o npodiieme. Cienyer MOMHUTD, YTO TEOPETHYECKHUHA
MaTepHuaj, W3yYeHHBIH CTYJEHTOM M H3JIOKEHHBI B 3TOHW TIJlaBe, HE JOJDKEH OBITh MPOCTHIM
«repeckazomy». CrenyeT U3yduTh U 00OOMIMTH MMEIONIYIOCS WH(POPMAIUIO, MPOaHAIH3UPOBaTh €€ 1



clenath 3aKnioyenue O COCTOSIHUM pacCMaTpuBaeMOW MpOOJeMbl HA CETOAHSIIHHN J€Hb. AHAIH3
JUTEPaTypPHBIX TAHHBIX MPOBOIUTCS, KaK MpaBuilo, 3a 10 er.

o Ilpakmuueckasn (IKcnepumenmanvHasn)
Bo BTOpOii TiaBe mpejicTaBiIeHA MpPaKTHYECKas dYacTh HccienoBanus. CTymeHTy HE0OX0IuMO
BBITIOJIHUTH 3KCICPUMEHTAIBHYIO PabOTy 10 aHaJIM3y BEHIECTBA C MPUMEHEHHEM OJHON W3 METOIUK
aHaJM3a, MPUBEICHHBIX B TEOPETHYECKOM YacTH. B MpakTHYECKYI0 9acTh JOJDKHBI OBITH BKIIFOUCHBI
pacyeThl HaBECOK, METOJMKH IPUTOTOBICHHUS PEAKTHBOB, 3KCIICPUMEHTAIbHBIC JaHHBIC, TAOJIHIIBI,
rpaduKu, pUCYHKH, PACUCThl, CTATUCTUYCCKHIA aHAIIN3, 00CY)KICHHE Pe3yIbTaTOB.

e 3axnwyenue
B aT0ii yacTi paGoOThl MPUBOAATCS OCHOBHBIE BBIBOJIBI [0 PE3YJIbTATaM MPOBEICHHOIO HCCIIEIOBAHMS.
BbIBOIBI TIOJKHBI COOTBETCTBOBATD 3a/1a4aM HCCIICIOBAHMUS, IPUBEICHHBIM BO «BBEICHU .

o Cnucok aumepamypol.
CrucoK JTUTEpaTypsl J0JKEH BKIIIOYATh B ce0sl BCE MAaTEPHAIIbI, HCIIOIb3yEMbIE CTYICHTOM B IPOIECCE
BBITIOJTHEHHST pabOTHI, PACIIOIOKEHHBIC B MOPSIKE YIIOMUHAHUs. HeaomycTHMO MCIOb30BaHHE MEHEe
5 wucrounukoB. CrnucoK auTeparypsl odopmisieTcss B cooTBeTcTBHH ¢ aedctByrommM ['OCTowm
(Mpuioxenue 2).

TemaTuka KypcoBbIX pagoT

TeMbl KypcoBBIX pabOT MO aHAJIMTHUYECKOW XUMHM (OPMHUPYIOTCS W YTBEpXKIAOTCA Ha Kadezape, 1o
KOTOPO# BBITIOHICTCS JaHHAs padoTa U COOTBETCTBYIOT 001Iel TemaTrke HUP kadempor.

Tembl KypCcOBBIX pabOT MpeAsiaratloTcs CTYICHTY PYKOBOAMTEIEM C MpaBOM BbIOOpa. BriOop Tembl
OCYILIECTBIISIETCSI CTYJCHTOM CaMOCTOSITEJIbHO C Y4YeTOM HAy4YHbIX HHTEPECOB, AKTYaJbHOCTH TEMBI, €€
MPaKTUYECKOW 3HAYMMOCTH, HAIMYMUS JUTEPaTyphl U HOpMaTHUBHOTO oOecredyeHus. He momyckaercst BBIOOD
OHOM W TOH JXe TeMbl ABYMs W Ooliee CTyICHTaMH OJHOH Tpynmbl. B OTHENpHBIX CIIydasx CTyIEHTY
MPENOCTABISAETCSl TMPABO MPEMJIOKUTH COOCTBEHHYIO TeMy KypcoBoil paboTel ¢ 000OCHOBaHHEM
nesnecoobpa3Hoctu ee pazpaborku. DoOpMynIHpPOBKa TEMbl B 3TOM Cilydae JOJDKHA OBITh COTJIacOBaHa C
PYKOBOIUTEIICM.

B HEKOTOpHIX ciydasX K 3alluTe MOTYT OBITb TPEICTABICHBI JHTepaTypHble paboThl (Oe3
SKCHEPUMEHTAIbHOM YacTH), MpEACTaBIIome co0ol 0OCTOSTENbHBIE 0030pbl JUTEPATYPHBIX IAHHBIX II0
OJHOHM M3 BaXKHBIX MPOOJIEM aHAIUTHYECKONH XUMHH.

OdopmiieHue KypcoBoii padoThbl

KypcoBas paboTta fomkHa ObITh HamMcaHa HAYYHBIM SI3bIKOM. TeKCT mumeTcs o0e3nnveHo, T.e. 0e3
WCTIONIb30BaHMs JMYHBIX MecTouMeHuil. CoOitofeHue mpaBuil TpaMMaTHKH U opdorpaduu pyccKoro si3blKa
SBIISIETCSL 00SI3aTEIbHBIM.

W3noxeHue marepuana JODKHO OBITH MocienoBaTesbHBIM. JlOMKHA NPUCYTCTBOBATH JIOTHYHOCTD,
CTPOTOCTh TEPMUHOJIOTHHU, €€ TEOpeTUYecKas MHTepIperanus. SIcHa aBTOpPCKasl MO3UIMS. BBIBOABI TOJKHBI
ObITh 000CHOBaHBL. He m0mkHO OBITH COKpalleHWil TOHATHH W ¢pa3, HCIONB30BaHUE abOpeBHaTyphl 0e3
pacudpoBku ee B Tekcre. Heo0XoanMo BHUMATENbHO OTHECTUCH K IUTUPOBAHMIO OTAEIBHBIX IOJIOKEHHN
MPUBOIUMBIX MaTepuaioB. CChUTKM Ha pa3pabOTaHHOCTh M3y4aeMoW MpoOJIeMbl yUeHBIMH 00s3aTeNbHEL. Bee
CCBUIKH IO TEKCTY JAIOTCs B KBaJpaTHBIX cKoOKax. LluTara gomkHa ObITh «3aKOBBIYEHA» M HA HEE YKA3bIBACTCS
NepBOMCTOYHHK. Bocriponsseienne Matepruaia 0e3 ykazaHus Ha MCTOYHUK KBATHQUIMPYETCS KaK TUIaruaT.

Tekct paboTBl MOXKET OBITH BBIOJHEH METOJOM KOMIBIOTEPHOr0 Habopa B TEKCTOBOM peJakTope
Microsoft Word 1 HaredaTaH Ha CTpyWHOM WM JIa3€pPHOM NPUHTEPE B PEXKUME KaueCTBEHHOM NIeYaTH Ha OTHON
cropoHe JucTa Oenoii Oymaru popmara A4 (210x297 mm) uepes 1,5 mexxcTpounsix uatepsaia. Hpudr — Times
New Roman. Pasmep mpudta 14 (12) nyHktoB. TekcT AOIKEH MMETh YETKHUE OYEPTAHUS BCEX CHMBOJIOB.
[NedaTs momkHa OBITH 0€3 CMa3bIBaHUS M HETIPOIIEYAaTAHHBIX MECT, IOMapOK U UCTIPABIICHHH.

JomkHBI coOmroaThest clenytome pasMepsl nonei: gesoe — 30 MM, mpaBoe — 15 MM (mmocne oOpe3ku
Kpail MoxeT yMeHbIIuTheA 10 10 Mm), BepxHee — 20 MM, HikHee — 20 MM.



Kaxnyro rnmaBy TpeOyeTcs HauMHaTh ¢ HOBoro jucra. Kaxnas riaBa HaumHaeTcst co ciioBa «lmaBay,
3aTeM IUQpH (MCMONB3yeTCsl CKBO3HAs HyMepalus IJaB BO Bcell pabote). ['naBbl, pasmensl, moapaszelnsl,
MYHKTHI U TOAIYHKTHI ClIeAyeT HyMepoBaTh apabCKUMHU H(paMy U 3alMChIBAaTh C a03aIlHOTO OTCTYIIA, B KOHIIE
HOMEpa TOYKa He CTaBUTCA. ['7aBbl JOJKHBI MMETh HOPSIKOBYIO HYMEpAalUI0 B IIpeleiax BCEro TEKcTa
JHcCepTaliy, 32 WCKIIOYCHHUEM TMPHIOXKECHUH. 3arojioBKH IMOJTJIAB CIEAYeT BHIMOIHATH ¢ HOBOTO abzama c
nponucHOi OYKBBI 6€3 TOYKH B KOHIIE, HE TIOAYEPKUBAsi, UCTIONb3YS BEIpPABHUBAHKE (BBIKIIOUYKY) 110 LIEHTPY.

3aromoBKM ¥ IIO/A3aroJIOBKM OOBIYHO BBIACISIOTCA TOMYXHUPHBIM MIpU(TOM (JOMycKaeTcs medaTh
3aroJIOBKOB ¥ IIOJ3ar0JIOBKOB 0o0Jiee KPYIHBIM, MOIYXUPHBIM HIpu(pTOoM Arial), BO3SMOXKHO HCIOJIb30BaHUEC
KypCUBHOI0 HauepTaHus. [lepeHoCHl cI0B B 3arojioBKax HE AOIYCKAIOTCS, €CIIU 3arojOBOK COCTOUT M3 ABYX
NPeUIOKEHUH, MX Pa3leNisioT TOUYKOH. B Konue 3az0n06xkoé mouka ue cmasumcsa! Ilepenoc cnoe 6
3azonoexax He oonyckaemcs!

Ecnn rmaBa cocTOMT M3 ONHOTO pas3ziena, TO OH He HyMmepyercsa. Ecinm paszgen cocTOMT M3 OIHOTO
noapasfena, TO OH Takke He HyMmepyercs. Hamuume opHOro moxpaszmena B paslelie SKBUBAJICHTHO
(aKTHUECKOMY OTCYTCTBHIO Pa3/IENOB.

Kpacnas crtpoka (OTCTym mepBOil CTpPOKH) OO0s3aTeNbHO JelaeTcss B Hadaie Kakioro abzama (c
orctynoM 1,25-1,27 cm OT jeBoro mojis cTpaHuusl). g Haamucell Ha MHOCTPAHHBIX S3BIKAX HCIOJIb3YeTCs
TMATHHCKUHN mpUdT. PUMcKie mudpHl Takke NedaTaroTcs JaTUHCKAM mpudToM. BeipaBHUBaHME (BBIKIIOUKA)
TekcTa ycraHaBnuBaeTcs «llo mupuHe crpanuns. [lpn Hammcanwm TekcTa pabOTHI cienyeT u30erarhb
«BUCSYUX CTPOKY, T.€. IEPEHOCUTH OAHY CTPOKY ab3aua Ha CICAYIOLIYI0 CTPaHHUILY, UJIH 3aKaHUYNBATh CTPAHUILY
TOJIBKO OJTHOW CTPOKOM ab3aria.

B TexcTe MOXXHO HMCMONB30BaTh MIPU(TOBBIE BhIACICHHSA (pa3Mep IIpudTa, MONYKUPHBIHA, KypCHB),
cTapaiitech n3berars «llomu€pkrBaHre CHMBOJIOBY.

Bce cokparenusi, mpuBOAUMBIE B TEKCTE€ pabOTHI, JOJDKHBI OBITH pacIMpOBaHBI, 32 MCKIIOUECHUEM
HEeOOJIBIIOTO YKcia O0MIeTTPUHSTHIX.

OnevyaTtk, ONHCKH, TpadUUecKue HETOUYHOCTH JOMYCKACTCSd MCIPABIATh MOAYUCTKOM  WIIn
3aKpallliBaHHeM OeJIoi Kpackoil (KOppEeKTOpOM TEKCTa) U HAaHECEHHEM Ha TOM >K€ MECTe HCIPaBICHHOTO
Tekcta. He momyckaroTcs pyKONMCHBIE BKIAIKH M BKJIEHKH. OneyaTKH, ONMCKH, HETOYHOCTH HCIPABIISIOTCS
releBOH pyukoi dYepHoro mpera. OTAenbHbIE CIIOBa, (OPMYINBI, YCIOBHBIE OOO3HAYEHHUS pa3perraeTcs
BITUCHIBATh B TEKCT OT PYKH UYEPTEKHBIM HIPUPTOM HEpHBIM IBeTOM. [loImucH M MOSICHEHUsS] K PUCYHKaM H
rpaduKam JOJKHBI OBITH Ha JIMLEBOW CTOPOHE.

Hymepanust cTpaHul] Mpou3BOAUTCS BHU3Y, MO IEHTPY CTPaHUIIBI, apabCKuMu nuppaMu, mpudToM
Times New Roman, pazmepom 12 myHKTOB B mpeleiiaX HHKHETO HOJSI C TAaKUM Pacd€ToM, 4TOOBI JO KOHIA
HIDKHEH CTPOKHM TEKCTa OCTaBajOCh OKOJIO 1 cM (IIpH 3TOM OOBIYHO PAacCTOSHHUE OT Kpasi CTPaHHULIbI 10 HIDKHETO
kosouTuTyna (B mporpamme Microsoft Word) cocrasaster 1,27 cm). [Ipu Hymepaiide CTpaHUI[ HE CIEAYET
MPOCTABJISTh TUPE U APYTUe 3HAKH MIPEITMHAHUS.

[Tpu sTOM mepBasi, BTopas CTpaHUIa HE HYMEpYIOTCS, TO €CTh HyMepallus Ha4MHAECTCS CO CTPaHHMIIBI
«Conepxanue» ¢ mudpel «3». Crpanuusl ¢ HasBaHusMH «lmaBa | OO030p nurepatypbl», «lmasa I
CoOcTBeHHBIE HccnenoBaHus» U «lIpunoxeHus» He HyMepylOTcs W B OOMMH CUET CTpaHUL HE BXOISIT.
TabnuIirel, cXeMbl, PacloNIOKEeHHbIE HA OTACNBHBIX JHCTaX, BXOJAT B OOIIYI0 HyMepaluio ctpaHuil. [Ipu sTom
Ha CTPaHUIIAX, PACIOI0KEHHBIX B aIbOOMHOI OpUEHTALIMM HOMEP HE MPOCTABIIAETCS.

IlepeHocHI CIIOB MO clIoTaM JIeJaroTCs 10 BCEMY TeKCTY pabOThl, KpOME 3ar0JIOBKOB.

Jns  winmrocTpanue TeKCTa  paboThl  JOMYCTHMO —HCHOJNB30BAaHME PHCYHKOB, XHUMHYECKHX U
MaTeMaTHYecKux (Gopmys, cxeMm, quarpamm, Tadnuy, ¢pororpaduil 1 Ipyroro WILIFOCTPALIMOHHOIO MaTepuaa.
Becwk mmmroctpanvoHHBI MaTepuan (TaONUIBI, AUArpaMMbl M PUCYHKH) JIOJDKEH B 00SI3aTENBHOM IOPSIKE
UMETb Ha3BaHMS.

WNnmoctpanmu  cnegyeT pacmojaraTh B paboTe HEMOCPEICTBEHHO IOCIE TEKCTa, B KOTOPOM OHHU
YIOMUHAIOTCSl BIEpBble, WM Ha CIeayromend cTpanune. WmmocTpanuuy, 3a WCKIIOYEHHEM HILTFOCTpAINH
MPUIOKEHHUH, cllelyeT HyMepoBaTh apaObCKuMK LUu(paMu CKBO3HON HyMepauuei.

Pucynkn wmoryT OBITh BBIIONHEHBI B 4EpHO-OelOM WM [BETHOM Bapuanrte. Dororpadum,
WUTIOCTPUPYIOLINE COOCTBEHHBIE NCCIIEI0BAHNS, MOKHO BKJIEHBATh B padoTy.



IIpu moaroroBke TeKcTa padOTHI, PUCYHKOB W TaOIHI] HEOOXOAMMO OOECIEUYMBATH PAaBHOMEPHYIO
KOHTPACTHOCTb M YETKOCTh UX M300paKeHHs, H30eTaTh MEJIKHUX, MaJTOPa3InYUMBbIX JIeTaneil.

Bce mnnroctpanuny TOMKHBI BBITIONHATHCS HA CTAHAAPTHBIX JINCTaX GopmaTta A4 U pa3Melarses Tak,
9TOOBI WX OBUIO yHOOHO BUAETH 0e3 MOBOpOTa paboTH. B ciywyae OONBIINX WILTIOCTPANWi, €CIIA ITOBOPOT
paboThl Hen30eKeH, pa3MelleHne Tadauipl, potorpaduu, rpaguka U T.1. HAJO OPUSHTUPOBATD TaK, YTOOBI AJIs
MPOCMOTpa HILTIOCTPAIIMY TUTUIOMHAsS paboTa pa3BopavyrBaiachk 0 Y4aCOBOW CTpEIKE.

[Ipu pa3menieHny WUTIOCTPALMHA HE TOIyCKAaIOTCS «pa3phIBb». Eciay Ha cTpaHHUIle ¢ TEKCTOM BCE e HE
XBaTaeT MecTa IS IMOJIHOTO pa3MelleHHs TaOIuIbl, AuarpaMmbl, ¢potorpaduu, pucyHka U T.4., TO UX CIexyeT
MEPEHOCUTD Ha CIEAYIOIIYIO CTPAHUILY.

He cnenyer mo TekcTy paboThl IPUBOIUTH MO HECKOJIBKO TaOIuIl, padMKOB, AUATPaMM U T.1., TaK
KaK MOTYT BO3HUKHYTH 3aTPyAHEHHS NPH OMUCAHWU COOCTBEHHBIX CYKICHUH, BBIBOJIOB, MPEIIOKEHHH IO
MPUBEACHHBIM [IU(POBBIM JaHHBIM.

He pomyckaercs 3akaHumMBaTh TJaBy (MOATTABY) HWILUTIOCTpaldeil 0e3 MOCIEAYIOIIUX BBIBOJOB H
YMO3aKJIF0ueHNH. MimocTpanuy He pa3MeaoTcs: BO BBEIEHUH U BBIBOJAX pabOTBHI.

Wnmoctpauuu, npu HEOoOXOOUMOCTH, MOTYT HMETh HAaMMEHOBAHUS U IOSCHHUTENIbHBIE [aHHBIE
(mompucynounsiii Tekct). [Ipu sTOM pomyckaercs ymeHblieHHe MmpuTa Tekcta A0 12 myHktoB. CioBo
«PUCYHOK» U HAMMEHOBaHHE TIOMEIIAIOT [IOCIIE MOSCHUTENbHBIX JaHHBIX M PACHOJIAraioT CICAYIOMNUM 00pa3oM:
Pucynox 1 unu Puc. 1 — Buenmauii Buja npemnapara.

Wnnroctpauny, 3a HCKIIOYEHHEM WUIIOCTPALUM MPUIIOKEHUH, CIeoyeT HyMepoBaTh apaOCKUMHU
muppamMu B Tpeneiax Bced paboTel. Ecimm B paboTe TONBKO ONHA WILTIOCTpANWs, TO OHAa O0O3HAYaeTCA
«PHCYHOK.

Hudposoit MaTepran HomKeH OQOpMIATECSA B Buie Tabmui. Tabmuily ciemyer BBIONHATH B paboTe
HETIOCPEACTBEHHO TIOCJIE TEKCTa, B KOTOPOM OHa YIIOMHUHAETCs BIEpPBbIe, WM Ha CJCIYIOUICH CTpaHHIIE.
Tabmuipl cieayeT HymepoBaTh apaOCKuMu nudpamu MOPSAAKOBONM HyMepaluedl B TIpenesax Bcel pa0oThl.
Hazpanue Tabmurpl ciemyer pa3memars Hajx Tabmured cieBa 0e3 a03allHOTO OTCTyHa B OJHY CTPOKY C ee
HOMEpoM depe3 THpe. Han HazBaHMEM MO MpaBOMY Kparo yKasblBaeTcs HOMep Tabiuibl, Hanmpumep: «Tabnuma
1». Ecu B pabote oxgHa Tabmuia, TO OHa MobkHA oOo3HauaTbes «Tabmmmay. [Ipu mepeHoce dacTu TaOIUITBI
Ha3BaHME MTOMEMIAIOT TOJIBKO HaJ MepBoil yactu Tabnuipl. Jlomyckaercsi yMeHbllIeHHE pazMmepa mpudTa TeKcTa
M MEXJTYCTPOUHOTO MHTEPBAJIa BHYTPU TAOJUIIBL. 3arojIOBKH TAOJHUIBI KaK MPABUJIO BBIJACISIOTCS YKUPHBIM
mpudTom. Ilpu nepeHoce TaGNUIBI HA APYIYIO CTPAHHUIy ClIeAyeT BKIIOUUTH «llOBTOPSTH Kak 3arojoBOK Ha
K101 CTpaHHMIIE» B CTPOKE 3aroJIOBKOB, uepe3 «CBOHCTBa TaOIUIBD).

YpaBHeHus u GOPMYIIBI CIEAYET BBLACIATH U3 TEKCTa B OTAEIBbHYIO CTPOKY. BhIlle M HIDKE KaxIou
(hopMyIbl WM ypaBHEHUS! JOJDKHO OBITH OCTABJICHO HE MeHee OJHOU cTpokH. IlosicHeHus 3HaYeHU CMBOJIOB
W YHUCIOBBIX KOA(POUIMEHTOB cJelyeT TMPOBOIUTH HEMOCPEACTBEHHO T1oJ (opMynoli B ToW ke
MOCJIEI0BAaTEIbHOCTH, B KOTOPOH OHM JaHbl B Qopmyie. Brolmie n Humke Kakaod (opMynbl AOIKHO OBITH
OCTaBJICHO HE MEHEee OJIHOW CBOOOJHON CTPOKM. 3HaueHHE KaKOT0 CHMBOJIA M YUCIOBOTO KOd(hQUIMEeHTa
CJIEZyeT aBaTh C HOBOW cTpoku. IlepByro CTpOKy MOSCHEHMS HaYMHAIOT CO CJoBa «rae» 6e3 aBoerouns. Eciu
YpaBHEHHE HE yMEIIAeTCsl B OJHY CTPOKY, TO OHO JJOJKHO OBITH NEPEHECEHO IOCIIe 3HaKa PaBeHCTBa (=) win
rocJie 3HaKOB TUTIoC (+), MUHYC (-), YMHOXKEHUS (X), AeneHus (:), WK APYyTruX MaTeMaTHYeCKUX 3HaKOB, IPUIEM
KOHEUYHBI 3HaK B Hayaje CIEAYIOIIEH CTPOKH NOBTOPsAOT. PopMmynsl B paboTe cleayeT HyMepoBaTh
apabckumu nupaMu MOPSIKOBOM HyMepaluel B npezesiax Bceil paboThl, JINOO pasjiesia B KPYIJIbIX CKOOKax B
KpaifHeM MpaBoOM IOJIOKEHUH Ha CTPOKE.

Jnst m300paxkeHus] MareMaTHYecKux (OpMyJ, CHMBOJIOB ILIIOC-MHHYC (%), TpamycoB (°) W T.I.,
HCIIONB3YETCS BO3MOKHOCTE «Bcmaska cumeonosy (nmporpamma Microsoft Word).

DopmyIiel, TOMENaeMble B MPUIOKEHUHU, JODKHBI HYMEPOBaThCs OTACIBHON HyMepauuei apadcKuMu
nudpamu ¢ 1o6aBICHUEM TIepe]T Kk I0i 1udpoit 0003HaAYCHHS IPIIIOKEeHUSI, HanpuMep, dopmyina (B.1). Ecim
B paboTe mpuBeneHa ogaa popmyna, ee Hymepytot (1).

B kypcoBoii paboTe HOMMycKarOTCs CCHUIKM Ha 3aKOHBI, CTAHAAPTHI, TEXHUUECKHE YCIOBUS M ApPYrHe
JIOKYMEHTBI TIPH YCIIOBHH, YTO OHH MTOJITHOCTHIO U OJJHO3HAYHO OIPEJCISIOT COOTBETCTBYIOIINE TPEOOBAHNSI.

Hdns  u300pakeHHsT CTPYKTYpHBIX XHMHUYECKHX (OPMYN HCHONB3YIOTCS —CHELUAIN3UPOBAHHBIC



MPOTPaMMBI — pedakTopsl hopmys (Hampumep, ISIS Draw).

B Tekcrax Ha pyccKOM SI3BIKE M JIIOOOM JPyroM, B KOTOPOM B KadecTBe ai(aBHTa HCIONB3YeTCs
KUPWLIUIA, PUMEHSIOT «IIapHBIC KaBBIYKHY», JJI1 aHIJIMACKOTO U JPYTHUX S3BIKOB, B KOTOPBIX HCIOIb3YETCS
JMATHHCKUH MPUPT HCHOIB3YIOTCS "aHrNMuickue KaBbluku'. Jlehuc B CIHOXKHBIX CIIOBaX HE OTHENAETCS
npobenamMu (HarpuMep, OKUCIIUTEIBHO-BOCCTAHOBUTEIbHAS ). THUPe MEXK Iy CII0BaMU poOeIaMu OTIEISICTCS.

B menoMm pexoMmeHayeTcs TpH KOMIBIOTEPHOM HAa0Ope BHUMATEIBHO CICIUTHh 32 YKa3aHHSIMH,
BHOCHMBIMH B TEKCT MPOTPAMMHBIM OOecriedeHneM, 3TO TIOMOKET BOBpPEMS HCIPAaBHUTH opdorpaduyueckue u
MTyHKTYaI[MOHHBIC OIUOKY.

TpamuumonHo, paboTa 3aKaHINBAETCS YUCTOW HE3AMOJTHEHHON CTpaHUIIeH

KypcoBasi paboTa crmBaercsi ¢ TOMOIIBIO MANKH-CKOPOCIIMBATENSI WIA TOMEIIAIOTCS B TMAaNKy C
¢aitnamu.

PersiameHT npeaocTaBieHus1 KypcoBoOi padoThl /15l IPOBEPKHU B CHCTeMe «AHTHUILIATHAT

1. OOyuatommiics, He menee 4yem 3a 10 paGoumx mHEH IO 3aIIUTHI KypcOBOH pabOTHI MPEIOCTABIISIET
PYKOBOJUTEIIO 3IEKTPOHHYIO BEPCHIO 3aKOHUCHHOM KypcOBOil pabOTHI.

2. KypcoBas pabota, odopmiieHHas C HapYIICHHSIMH METOAWYECKUX YKa3aHWH TIO BBIMOJIHEHHIO,
CYIIECTBYIONINX TpeOOBaHUH M0 0(OpMIICHHIO U TpeOOBaHM K HAMMEHOBAHUIO (paiiyia K IMpOBEpKe HE
JIOTMYCKAaEeTCH.

3. PyxoBomurens, yOeawBIINCH, YTO padoTa OQOpMIIEHA TPAaBHIBHO M COOTBETCTBYET TpeOyeMomy
YPOBHIO B CHCTEME «AHTHUIUIATHaT», OTHPABIAET (ailyl WiIn KOHTPOJIUPYET OTHPABKY OOYyHaroLIHMCH,
MOCPEACTBOM 3JICKTPOHHOHM IMOYTHI Ha €-mail ¢ MOMETKOH B MoJie «TeMa» - aHTUIuIaruar. Ilpu stom
HauMeHOBaHUe ¢aiina B 00sA3aTeIHbHOM MOPSAKE UMEHYeTCs — GaMiius, BUA paboThl, TUCIUILINHA, B
¢dopmare ykazanHoM B oOpasue — MiBanoBBKP, iBanoB KkypcoBasi_AHaIUTHIXUM.

4. Tlocne nony4eHust OTBETHOTO MMHChMa C yKa3aHUEM IOJIOKHUTENBHOTO Pe3ylibTaTa H3MeHeHusl B Gaiii ¢
padoToii 6osble He BHOCITCS.

5. @aiin ¢ kypcoBoii pabOTON OO0yYaIONIMIICS CaMOCTOSTEIBLHO PAcIeuaThIBACT U Pa3MEIIacT B IalKe-
ckopocmmBatene win ¢ainosoil nanke. [locie gero odydatomumces Ha kadeape moaydaeTcs OTMETKa
Ha J]I/IHCBOﬁ YaCTU TUTYJIBHOI'O JIUCTA.

6. B cnydae BbIABICHUS PaCXOKACHUIN MEX]y COJEpKUMBIM (aiiiia U pacrieyaTaHHBIM BapHaHTOM padoTa
CHUMaeTcs ¢ 3aiuThl. OTBETCTBEHHOCTh M KOHTPOJIb 32 COOTBETCTBHEM JISKHUT Ha pykoBoxauTene. K
3aliTe JAOMYCKAIOTCS TOJIBKO KYpPCOBBIE PaOOTHI, 3apEerHCTPUPOBAHHbBIE Ha Kadeape Kak MpOoIIe/Anine
MIPOBEPKY, MOIYUYHBIINE COOTBETCTBYIOIIYIO OTMETKY Ha JIMILIEBOW 4aCTH TUTYJILHOTO JIUCTA.

3ammTa KypcoBoii padoThl

3amuTa KypcoBOil paboThl TpPOBOIUTCS B 4 ceMecTpe B IMPHUCYTCTBHH KOMHCCHH IIperiojiaBaTenei
kadenpbl. J{Js 3aKUThl CTYIEHT TOTOBUT A0Kaa (Ha 7—10 MuH) U MyJIbTUMEIUIHYIO Tpe3eHTanuto. B noknazne
M3JIaraloTCs OCHOBHBIE Pe3YJIbTaThl pa0oThL. 110 OKOHUaHWH JTOKIIa[a CTYIEHTY 3a1al0TCs Borpockl. OTBevas Ha
BONIPOCHI, CTYIGHT MOXET TOJb30BaThCsl KYpCOBOU pabOTOH, MPUBOIUTH COAEPIKAIIVecs B Heil JaHHbBIE WIH
MUTHPOBATH OT/EILHBIC TOJIOKEHHSI.

[Ipu omeHke KypcoBod pabOTHl YUYWTHIBAETCS, HACKOJIBKO pE3yJbTaThl PaOOTHI COOTBETCTBYIOT
MOCTABJICHHBIM [EJISIM, YYUTBIBACTCS YMEHHE CTyJIEHTa OOCTOSTEIBHO W YETKO JOJOXKUTH Pe3YIbTaThl
KypCcoBO# paboThI, a TaK)Ke MOJTHOTA OCBEIICHUS ITOCTABICHHBIX BOIIPOCOB U TMPENICTABICHHAS] MYJIbTUMETUIHAS
npeseHTauus. [IpuHUMaeTcs Takke BO BHUMaHHUE TIOJIHOTA W MPAaBUIBHOCTH OTBETOB Ha 3a/JlaHHBIE BOIMPOCHI.
OreHnBarOTCS KypCOBBIE PAOOTHI TIO CYIIECTBYIONIEH B By3€e OalIbHO-PERTHHIOBOM crcTeMe (oTmuuro (86-100
OaioB), xopomo (71-85 6amtoB), ynoinerBopurensHo (56-70 6ayuioB), HEYIOBIETBOPUTENBHO (<55 OailioB).
OreHka 32 KypCOBYIO 3a00Ty BBICTABIISIETCS B 3a4€THYIO KHIKKY. CTYJIEHT, HE BBITIOJHHBIIHNA KYPCOBYIO
paboTy MO HEYBOKUTENHHON NPHYUHE, CUUTAETCS HMMEIONINM aKaJIEMUYECKYI0 3aJ0JDKEHHOCTh. Jlyurime
KypcoBble paOOThl MOTYT OBITh NMPEICTABICHBI HA CTYICHUYECKYI0 HAYYHYIO KOH(EPEHLHUIO, Ipyrue Hay4dHO-
MpaKkTUYECKHue KOH(DEePEHITNH.

C MeToIn4YecKUMH yKa3aHHUSMH I10 BBIMOJHEHUIO U OOPMIICHHUIO KypCOBOH PalOTHl KaXKAbI CTYAECHT



MO’KET 03HAKOMUTHCs Ha caiTe auctanimonHoro ooyuenus COI'Y mnomanaka cucrembl «MOODLE» mo
ceeuike: http://Ims.nosu.ru/.
YyeOHast TuTepaTypa ¥ METOAMYECKHI MaTepHall 0 OPTaHU3alUN CaMOCTOSTEIILHON paboThI

CTY/JICHTOB OTpa)Ke€HbI B paboueil mporpamMme AHMCIUIUIMHBI «AHAJTUTHUYECKAas XMMHsS» U Ha CaiTe
muctanionHoro ooydyenus COI'Y mromaaka cuctembl «MOODLEY o cebuike: http://Ims.nosu.ru/.

8. OueHOYHBIE CpeACTBA JJISl TEKYIIEr0 KOHTPOJIA YCIEeBAEMOCTH, PY0e:KHOH aTTecTAIHH H
MPOMEKYTOYHOM aTTeCTAIlUM M0 UTOraM OCBOEHUSI JUCIUIIHHBI.
Kputeprun onenmBaHus KOMIETEHIUH (OPMHUPYIOTCS HAa OCHOBE OaJUTPHO-PEHTHHTOBOW CHCTEMBI C

MOMOUIBI0 BCETO KOMIUIEKCA METOAWYECKUX MAaTEpPUAJIOB, ONPEAECISAIOIIMNX MPOLEAYPhbl OLEHWBAHUS 3HAHUM,
YMEHHA, HaBBIKOB H (WJIM) OIBITa [EATENBHOCTH, XapaKTePU3YIOIIUX MaHHBIA 3Tarm (OPMHUPOBAHHA
KOMIIETCHIIUH.

8.1. OueHouHblIe cpeacTBa AJS NPOBEACHHUS TEKYIero KOHTPOJISA YCIeBaeMOCTH

Texywuii xonmponw. IlompasymeBaeT OLIGHKY YPOBHSI TEOPETHUECKOTO HM3YYCHHUS MaTepHaja, Tak H
SKCIIEPUMEHTAITLHONH pPaboThl B NabopaTopHOM mpakTukyme. OICHKAa CTyJeHTa CKIaJbIBacTcs U3 OaylioB,
MONYYEHHBIX TIPM  BBIIOJHEHWH  JIAOOpAaTOPHBIX  3aHATHH, WHIMBUAYaJbHBIX  3aJaHud, Yy4eOHO-
uccienopareiabckux pador (YUP), 3ammrel 1a00paTopHBIX padOT, TECTOB, KOHTPOJBHBIX PadOT, JTOMAIIHUX
MUCBMEHHBIX paboT, KOTOPBIC SBJISIOTCS 0053aTENBHBIM JIJISI BCEX CTYACHTOB. Pe3yNnbTaThl TEKYIIEro KOHTPOJIS
CJIy’KaT OCHOBAaHHMEM JJid BBICTABJICHUSA OIICHOK B BCIOMOCTU KOHTPOJIBHBIX HEACIb (aTTeCTaHHﬁ) Ha
(akynbreTe.

Kputepun ¢opmupoBanus 6a1J1bHON CTPYKTYPbI OLEHKH

Dopma KOHTPOJIS MuH. K0I-BO Makc. Kon-BO
0auioB 0asioB
Tekymias olieHKa CTyJieHTa B TeueHue 1-8 Heleau CoCTOUT U3: 14 25

- BBIMOJIHEHUE TTMChbMEHHBIX IOMAIIHUX 331aHUH 110 TeMaM 3aHsTHH,
VHIVBHIYaJIbHBIX 33JJaHUH U CAMOCTOATEIILHON paOOThI (KOHCIIEKTOB)
9)-96

- MOJITOTOBKA M OTBETHI Ha J1A00OPATOPHBIX 3aHATHAX | 0@ § =8 0 o

- BBITIOJIHEHHE U 0(hOpMIICHHE PE3y/IbTaTOB JIA00PATOPHBIX PabOT —

160 8=80
1-s1 pyOexHas KOHTpOsIbHas padoTa (KOMIBIOTEPHBIN TECT) 14 25
Tekymas oneHka ctyaenTa B Teuenue 10-17 Henenn cocTOUT u3: 14 25

- BBIMOJIHEHHE TMChbMEHHBIX JIOMAIIHUX 33/I1aHUH 110 TeMaM 3aHsTHH,
VHIVBHIYaJIbHBIX 33JJaHUI U CAMOCTOATEIILHON paOOThI (KOHCIIEKTOB)
9)-96

- MOJITOTOBKA M OTBETHI Ha J1A00OPATOPHBIX 3aHATHAX | 0@ § =8 0 o

- BBITIOJIHEHKE U 0(hOpMIICHHE PE3y/IbTaTOB JIA0OPATOPHBIX PadOT —
1008=806

2-51 pyOeskHasi KOHTPOJIbHAs paboTa (KOMIIBIOTEPHBIN TECT) 14 25

CTYJIGHT, HpOHYCTI/IBH_II/Iﬁ 3aHATUC, UMCCT IIPABO OTYHUTATHCH IO MMPOIMYHICHHBIM TEMaM.

IIpumep 6onpocoeé 0ns noO20mMOEKYU K 1a00OPAMOPHOMY 3AHAMUIO
1o Teme «OO0111e TEOPETHUECKHE OCHOBBI AaHATUTHYECKON XUMHH.
Peaxunm komiuiekcooOpa3oBanus. PaBHOBecHs peakiuii KOMIIEKCOOOpa30BaHUS»
1. OcHOBHBIE TPU3HAKN KOMITJIEKCHBIX COETMHEHUH.


http://lms.nosu.ru/
http://lms.nosu.ru/

2. Knmaccudukanus KOMIUIEKCHBIX COCTMHCHHIM.

3. CBoiicTBa KOMITJIEKCHBIX COEIMHEHNH YCTONYNBOCTD, PACTBOPUMOCTb, OKPACKa, JIETyYECTh.

4. Crynenyaroe KoMiuiekcooOpa3oBaHue. KoHcTaHTBI ycToWuMBOCTH (cTymeH4atsie u oOume). dakTopsl,
BIUSIONINE HA YCTOWYMBOCTH KOMILIEKCOB.

5. CxopocTh peakiuii KOMILIEKCOOOpa30BaHusl. XeNaTHbIH 3P PEKT.

6. Knmaccudukamus opraHn4eckux peareHToB M UX IPUMEHEHHUE B aHAJIN3e.

7. ®AT'. AAT'. Biusiaue ctpyktypsl OP Ha ux cBoiicTBa.

8. XapakTepucTHKa JTaOUIbHBIX 1 HHEPTHBIX KOMIUIEKCOB.

9. OxapaxTepr3yiiTe CKIIOHHOCTh HOHOB K KOMIUTIEKCOoOpa3oBaHuio. [[pumepsr.

10. Mcnonp3oBaHue pa3inyuusi B YCTOWYMBOCTH CTENEHEH OKHMCICHHUS METaJUIOB TPHabl XKeje3a Uil aHaau3a.
[IpuBecTr npuMepsl U YpaBHEHUS PEAKIIHH.

11. YkaxxnuTe OKpacKy pa3indHBIX HOHOB M PEeaKINU X UICHTU(DUKAITIH.

Ilpumep unoueudyanvnozo 3a0anus
o Teme " O0mmMe TeopeTHIECKUE OCHOBBI aHAMMTHISCKON XIUMIH. KHCIIOTHO-OCHOBHOE PaBHOBECHE B
MHOTOKOMITOHEHTHBIX crcTeMax. bydepHsie pacTBopsl. ['umponus conein»

Bapuanr 1
1. JlaiiTe XapakTepUCTUKY W MPUBEANTE MMPUMEPHI CHCTEMATHYECKOTO M APOOHOTO X0/a aHanmm3a. [Ipenmoxure
CXeMy pasgeNenus cMecH, coctosmmei uz NHs™ Ag*, Pb?.
2. Ha ocHOBe pa3nu4HBIX TEOPUI KUCIOT U OCHOBaHMI oxapakrepusyiire cBoiicta AlCls.
3. Ilokaxure IIyTU CMCUICHHA PABHOBECHU PCAKIIUU T'HAPOJIM3a XJIOpruaa aMMOHUS.
4. BriBeaute Gopmyny Berurcienus pH aneratnoro oydepa.

Ilpumep Konmpoawvnou padomul
o Teme «OO0IIe TEOPETUIECKUE OCHOBBI aHAIUTHYECKONH XUMHU. KHCIIOTHO-OCHOBHEBIE PABHOBECHS U UX POJIb
B QaHAJIMTUYECKOH XUMUM»

Bapuanr 1
1. PaccuuraiitTe MONSpHYIO KOHIEHTpauuio opomuzaa kodansta (II) B pactBope (mi. 1,182 r/ecm®) ¢ maccosoii
nonei conu 18%.
2. MondpHas KOHLEHTpauusi OKuciuTenass B pactBope paBHa 0,025 wmonw/n. Onpenenure MOJSPHYIO
KOHIIEHTPAIUIO 3KBUBaJIeHTa okucauTess B peakiuu: KMnOs+H202,+H2SO4—MnSO4+...
3. Borauciure pH canTUMONSpHOTO pacTBopa ykcycHoi kucnotsl (K.=1,74-10°).
4. Paccunraiite crenenp rugposmsa u pH B 0,18 M pactBope 6pomuaa ammonusi. CocTaBbTe ypaBHEHHS

TUIPOJIN3A COJIM B MOJIEKYJIIPHOM U MOJIeKyIspHO-noHHOM BHze. Ky(NH3)=1,76-107°.

Ipumepnoe coodepiricanue yueono-uccnedosamennckoi pavomst (YUP) no o6napysicenuto Kamuonos
(Kucnomno-wjenounan knaccugukayus) u anuonos 1-3 zpynn ¢ pacmeope
B kxaxxap1ii BapraHT BXOAST pa3Hble MOHBI U3 BBIMIENIEPEYHCICHHBIX Pa3AeioB.
1.  Karuons! 1-3 rpynm: Sr?*, Ba*", K*, Li*, Na*, NH,*, Ca?*, Ag*, Pb?", Hg,*".
Karuons! 4-6 rpymm: Fe3*, Fe?*, Mg?*, Mn?*, Bi**, Ni?*, Co?*, Hg?*, Cd?*, Cu?*, AI**, Zn?*, Cr3*.
3. Amnwmonnl 1-3 rpymm: SO4%, S%, SOs%, COs%*, PO4*, NOgz, NO,,, CHsCOO:, CI, Br, I.
VYuyeOHas uccienoBarenbekas padota crynentos (YHUPC) «AHanus cyXxoro BEIIeCTBa»: CMeCh KaTHOHOB

no

1-6 rpynm u annoHos 1-3 rpymi.

8.2. OneHouHbIe cpeacTBA IJIsl IPOBeeHNs] Py0e:KHOM aTTecTaluH




Ilpumepvr mecmoevix 3a0anuil 0131 KOHMPOAA 3HAHULL
bygepnvie pacmeopvl na pH
HE BIUSIOT
yBenuuuBaroT pH
ymenbmaror pH
COXPAaHAIOT MOCTOsIHHOE 3HaueHue pH

Kaxas meopus sensemces snexmponHou?
Teopust AppeHuyca

Teopus JIprouca

teopust [Iudaropa

teopus bpencrena — Jloypu

Oxpawuearom becysemnoe niams 20peiKi 8 KUPRUYHO-KPACHbIU Y8em KamuoHbl
KaJbLus

JINTHUA

Keesa

ATFOMUHUSA

Kamuonwvr cmpouyus oxpawusearom becygemmnoe niams 20peiku 6
KapMHMHOBO-KpPAacHBIA ILBET

roay0oi IIBET

(UONIETOBBIN  IIBET

JKEJIThIN IIBET

Kaxas koncmanma npumensiemces 6 pasHosecuu 0cadok- pacmeop
JIHCCOITHAIAN

MPOU3BEIEHNUE PACTBOPUMOCTHU

HECTOMKOCTH

TUAPONIN3A

Kaxkas koncmanma npumensiemcs 8 KUCIOMHO - OCHOBHOM PAGHOBECUU.
HOHU3AIUH

MIPOU3BEJICHUE PACTBOPUMOCTH

HECTOMKOCTH

YCTOWYMBOCTH

Paccuuraiite pPOH 0,1 M pactBopa 6poMOBOIOPOIHON KHCIOTHI
1

8

3

13

Paccuumaiime pOH 0,01 M pacmeopa xnopo8000pooHo Kuciomol
12

8

7

14

Paccuumaiime pH 0, 01 M pacmeopa cudpoxcuda xanus



10
2

11
12

Paccuumatime pH 0, 1 M pacmeopa eudpokcuda xanus
1

10

2

13

2

Haszoeume cneyuguueckuii peaxmug Ha Kamuon amMmoHus
peaktuB Hecciepa

peakTuB ['punbsipa

peaktus Uyraesa

peaktuB MnpuHCKOTO

Haszosume cneyughuueckuii peaxmue na kamuon nuxens (11)
peaktuB I'punbsipa

peaktus Heccuepa

peaktuB Uyraepa

peaktuB MibUHCKOTrO

Ckonvko INIEKMPOHO6 npUHUMAaent OKUCiunelb 6 peaKkyuu
HNO; +KMnO,4 + H,SO4 = HNO3+MnSO4+K,S04+H,0
3

7
)
8

CKO]leO 21€EKMPOHO6 Om()aem esoccmanosumellb 6 peakyuu
HNO,; +KMnO;4 + H,SO4 = HNO3+MnSO4+K,S04+H,0
3

7
2
8

Kamuonwr kobarema oxpawueaiom nepivl 6
CHUHUMH LIBET

JKEJITBIN IIBET

KpacHBII IIBET

3€JICHBIN IIBET

Kamuoner kaomusi okpawusarom nepiivl 8
CUHHH IIBET

JKEJITBIN IIBET

KpacHBIH IBET

3€JICHBIN IIBET



Humpam - anuon no knaccugpuxkayuu ByHzena omHocumcs x ... epynne
nepBoi

BTOPOU

TpeThei

YETBEPTOU

Conesoti aghgpexm — smo
pacTBOpeHHE OcaaKa
MONyYeHUE paccoiia
BBIMTAZICHUE OCaIKa
o0pa3oBaHUE KOJIOUAA

Kamuonwt no ceposodopoonoil knaccuguxayuu pazoeieHuvl Ha ... 2pynnvl
Tpu

SITh

IECTh

YeThIpe

Kaxue kamuonst mosicHo onpederums ¢ nomowwio peakmuga Yyeaesa
Ag*
Fe*?
Ni+2
Ca*

Kaxue noHBI MOXHO OTIpeIeNTh ¢ TOMOIIBI0 Tekcarranodeppara (1) kamus
Fe*®

Cu+2

NH4*

COsZ'

Pacmeopumenu, npucoedunsiioujue npomonsl, HA3bIBAIOMCS
arpOTOHHBIMU

MPOTOT€HHBIMH

MPOTOQUILHBIMU

aM(QUIPOTOHHBIC

Pacmeopumenu, obpasyowue npu uoHU3AYUU RPOMOHDBI, HAZBIBAIOMCS
arnpOTOHHBIMHU

MPOTOTEHHBIMH

npoTO(QUITEHBIMH

aMQUIIPOTOHHBIE

Hepelmcm,tme pacmeopumenu, OmHOCAWUeCs K anpomoHRHbIM pacmeopumeiiim
KCHJIOJ

METaHOJ

dhenon

3TaHOI

Tlepeuucnume pacmeopumenu, OMHOCAUUECS K KUCTOMHBIM PACMEOPUMENAM
MUPOJT



dhenon
TOITYOJT
aMMHaK

B komniekcHbix coeOuHeHUsx 6436 MeHcoy KOMNIEeKcoo0pazoseamenem u iueanoamu 0Cyuwecmsiemcs no
MEXaHU3MY

HOHHOMY

JTOHOPHO-AaKLEIITOPHOMY

CBapOYHOMY

00001eCTBICHHS IICKTPOHHON Taphl

Cnocobrocmb aueandos Kk 00paz08aHuio KOOPOUHAYUOHHOU CE53U HA3bIBAIOM
JIEHTATHOCTBIO

CTEIIEHBIO OKUCIIEHUS

BOCCTaHOBHUTEIIEM

OKHCIIUTEIIEM

Coenacno npasuny Hyzaesa bonee ycmoyusbimu A61s10mMcst
KOMIUTEKCHI C MMECTHWICHHBIMA ITUKIAMHA

KOMIUTEKCHI C YETHIPEXWICHHBIMU ITUKJIAMHA

KOMILIEKCHI C TPEXWICHHBIMH [IUKJIAMH

KOMIUIEKCHI C BOCBMUYJICHHBIMH [IUKIIAMHU

Ilepeuens éonpocos Kk 1-0it pybercHoil KOHmMPOJIbHOU padomol
(Komnvlomepnoe mecmuposanue) — 3 cemecmp

1. TlpenMeT aHaNWTHYECKOW XHWMHUH, €€ CTPYKTypa H 3HaueHHe. MeTomoJOTHUecKre acTeKThI
AHAIMTUYECKOH XWMUW. Bumel © Meromel aHanmW3a; dJIEMEHTHBIA, (YHKIUOHAIBHBINA, W30TOIHBIH,
MOJIEKYJISIpHBIH, (ha30BbIH. Makpo-, MUKPO- U YIbTPaMUKPOAHAIIH3.

2. OcCHOBHBIE THUNBl XHUMHUYECKHX pEaKIUHA B aHAINTHYECKOW XUMHHU:  KHUCIOTHO-OCHOBHBIC,
KOMITIEKCOOOpa30BaHMsL, OKHCICHUA-BOCCTAHORNICHNS.  VICTonB3yeMble  TPOLIECCHL  OCaKIICHHE-PACTBOPEHHUE, SKCTPAKLIV,
copOrms. KoHcTaHTBI paBHOBeCHS peakiiuii 1 rporieccoB. COCTOSHUE BEITISCTB B MICATLHBIX U PealbHbIX chcteMax. [loBeneHue
IEKTPOIIUTOB 1 HEVIEKTPOIIMTOB B pacTBopax. Koa(duiwents! aktvBHOCTH. KOHIIEHTpaIIMOHHbIE KOHCTAHTBL.

3. CKOpOCTb peakiyii B XUMHYECKOM aHanu3e. beicTpble 1 MeIeHHbIE peakui

4. KucnotHo-ocHOBHbIE peakuuu. COBpEMEHHBIE TPEJCTABIEHUS O KUCIOTaX M OCHOBaHMAX. Teopuu
Bpencrena — Jloypu, JIstouca, Appenuyca. KuciaoTHele 1 OCHOBHBIE CBOMCTBA pacTBopuTeNield. BiumsiHue npupopl
pacTBOpUTENsl Ha CWIy KUCIOT M OcHOBaHui. HuBenmupyronmii u muddepeHimpyrommii 3pdexr pacTBOpUTeIIsL.
Bydeprbie pactBops! 1 ux cBoiicTBa. bydepras emxocts. Berancierne pH pactopos.

5. Ilpouecchl ocaxIeHHMsS M COOCaXIeHHs. PaBHOBecMe B CHUCTEME pacTBOP — OCaAOK. MeTozpl
OCAXKACHHUA MU coocaxjaeHus. [IpuMeHeHHMe HEOpPraHW4eCKHX W OpPraHMYECKHUX PEareHTOB IS OCAKICHHUS.
CrnocoObl  pazzeneHus IyTeM YCTaHOBJIGHHMsI pa3JMYHBIX 3HadeHud pH, oOpa3oBaHus KOMIUIEKCHBIX
coenuHeHnii u mnpumeHenus OBP. I['pymmoBele peareHTHI W TpeAbsBISEMble K HUM TpPeOOBaHHUSL.
XapaKkTepUCTHKHA MaJIOPACTBOPUMBIX COEIMHEHNH, HanboJiee YacTo UCIIONIb3YEMbIX B aHAITU3E.

6. 3agauu 1 BEIOOP MeTOAa OOHAPYKEHHS U MACHTHU(PUKAUN XUMUYECKHX COSINHEHUH, aTOMOB, HOHOB.
JpoOHBIE W cucTemartuueckuil aHanmmu3. Dusnueckue MeTo[bpl OOHApyXeHUs W WiaeHTHUKaIK
HEOPraHUYECKUX M OPraHUYECKHX BeUIECTB. MUKPOKPHCTAUIOCKOIUYECKUI aHAIN3, TUPOXUMUYECKUI aHaAIIN3
(oKpamMBaHWe IUTAMEHHM, BO3TOHKA, oOpa3oBaHue IepioB). KamenpHbIN aHamm3. AHAIW3 pacTHpaHUEM
MTOPOIIKOB.

Ilepeuensv 6onpocos Ko 2-0ii pyoeicHoil KOHMPOIbHOU Padon bl
(Komnvlomepnoe mecmupoeanue) — 3 cemecmp



1. OxuCIHTETFHO-BOCCTAHOBHUTEBHBIC peakitiy. Y papHenre Heprcra, CtanmapTHBIA 1 (hOPMaIBHBIN ITOTCHITAA.
CBs13b KOHCTAHTBI PAaBHOBECHS CO CTaHIAPTHBIMU NOTeHIMaiaMy. HarpagiieHue peakiiy OKUCIIEHHS — BOCCTAHOBIIEHMSL.

2. Peakimy KomIuiekcooOpasoBaHusl. TWIBI M CBOHMCTBA KOMIUIGKCHBIX COGAMHEHHWI, HCIIONB3YEMBIX B
aHaymTHYecKo xumuH. Kriaccmpukammst KOMIDIEKCHBIX —coempHeHmi. (CTyneHdaTtoe KOMILTEKCOOOpa3oBaHHeE.
KomnmuecTBeHHBIE XapaKTePUCTUKY KOMIUIGKCHBIX COCIMHCHUIN, KOHCTaHThI YCTOWYMBOCTH, (DYHKIMSI OOpa3OBaHUs,
(GYHKIYS  3aKOMIUIEKCOBAHHOCTH, CTENEHb OOpa3oBaHMsl KOMIUIEKCA. TepMOOUHAMMYECKas M KUHETHYecKas
YCTOWYMBOCTh KOMITIEKCHBIX COSMHEHM. TeopeTrdeckie OCHOBBI B3aMMOZCHCTBUA opraHndeckix peareHtoB (OP) ¢
HEOpraHMYeCKUMH HOHaMH. BimsHue npupoabl (yHKUMOHAIBHO-aHAIMTUYECKUX TPYII, WX PACTONIOKEHHS,
CTepPEOXUMHUH MOJIEKYJI PEareHTa Ha CeJIeKTUBHOCTh €r0 B3aUMOZCHCTBUS C HEOPraHM4eCKMMH HOHAMH. OCHOBHBIE THITBI
coerHeHuH, oopasyeMbix ¢ ydactueM OP. XenaTsl, BHyTPHKOMIUIEKCHBIE COSMHEHHS. VICTIonp30BaHe KOMILIEKCHBIX
coeruHeHnit 1 OP B pa3TyHbIX.

3. Metoapl PKCTpaknud. TeopeTHdecKkrne OCHOBBHI METOMOB. 3akoH pacmpenencHms. Kimaccmdukanms
SKCTPaKUMOHHBIX mpoueccoB. CkopocTh 93KcTpakuuu. Peskcrpakuumsi. [lpupoma u  XxapakrepucTHka
skcTpareHToB. KoncTtanTel pacnpeznenenus. Kosdduuuent pacnpenenenus. CreneHs usBiedeHus. dakrop
pasneneHus. KoaghumeHT KOHIIEHTPHPOBAHUS.

4. Xpomartorpapuueckue MeTOnbl aHaim3a. [loHATHE O TMOJBMXKHOW M HEMOABIXHON (azax.
Knaccudpukanyus METOmOB MO arperaTHOMy COCTOSIHUIO MOJBIKHONW M HEMOABIDKHOH (a3, MO MEXaHU3MY
paszesncHus, Mo TeXHUKE BBINONHEHHs. CIiocoObl MOMy4eHHs XpoMaTorpaMM ((pOHTANBHBIN, BRITECHUTEIBHBIN,
AIIIOCHTHBIH). OcHoBHEbIE IapameTphl XpOMAaTOrpaMMBI. KauecTtBenHslit U KOJIMYECTBEHHBIN
xpomarorpapuiecKuii aHaITU3.

5. Teopwust 1 npakTHKa POOOOTOOPa 1 MPOOOTOAToTOBKH. [IpencraBurensHOCTh PoObL. OTOOP MPOO TOMOrEHHOTO 1
reTeporeHHoro coctapa. CriocoOBI TIOMYUeHHsT CpeTHel TPOObI TBEPABIX, JKHIKUX M Ta3000pasHbIX BEIECTB; YCTPOICTBA U
TIPHEMBI, UCTIONB3yeMble TIpH 3ToM. OCHOBHBIE CIIOCOOBI TiepeBozIa Tpod B (hopMy, HEOOXOIMMYEO TSI TAHHOTO BUZIA AHAITH3A.
OcobeHHOCTH pazyioyKeHHsI OPTraHUYECKUX CoeMHeHHH. Crioco0bl YCTpaHeH s 3arpsi3HEHNI 1 TOTeph KOMIIOHEHTOB.

6. ['paBumerpudeckuii meron aHamwia. [IpsiMbre 1 KocBeHHBIE MeTopl. Ocafky 1 MX CBoicTBa. Kprctammmaeckue
1 aMOpQHbIe OCAIKH. YCJIOBUS MX TONyYeHHS. 3aBHCUMOCTb CTPYKTYPBI OCa[IKa OT €ro MHAWBUIYAIHHBIX CBOWCTB M
YCIOBUI OCKICHUA. 3arpsi3HEHHE OCajKa: COBMECTHOE OCKACHHE, COOCaXIEHHUE, rocieocaxaeHue. Ocaxnaemas 1
rpaBuMeTprdeckas (opma TpeOoBaHMS K TpaBUMeTpHYecKoii u ocaxnaeMoil (opmam. [lorpemmocta B
TPaBUMETPUYUECKOM aHAJTH3E.

Ilepeuens éonpocos Kk 1-0it pybercHoil KOHMPOJIbHOU padomol
(Komnvlomepnoe mecmuposanue) — 4 cemecmp

1.Knaccudukauns MeTon0B THTPUMETPHUECKOrO aHain3a. VCHonb30BaHME 3aKOHA SKBHUBAICHTOB H
CHocoObI BBIpayKE€HUS] KOHIEHTparuu. CyIIHOCTh KHCIOTHO-OCHOBHOTO THUTPOBaHUS. Teopus HHIMKATOPOB.
CranzmapTel TNEpBUYHbIE M BTOPUYHBIC, TPEOOBaHMA, NPEObABISIEMblE K HHUM. 1€OpPETHYECKHE OCHOBBI
OTpeeNICHN TMpH  alUJUMETPUYECKOM THUTPOBAHHWU. TE€OpeTHHYecKHe OCHOBBI  OIpENeNeHud  mpu
AIKAJTMMETPUIECKOM TUTPOBaHWU. KpHBBIE KHUCIOTHO-OCHOBHOT'O THUTPOBAaHUS W (DAaKTOpHI, BIUSIONIME HA
CKa4yOK THUTPOBAaHHA. THUTpOBaHME MHOTOOCHOBHBIX KHCIOT. METOJ NMUIETHPOBAaHUSA, OTIEIBHBIX HABECOK.
Ouxcanainsl. OnpeeneHie aMMOHHUIHBIX COJIEN KMCJIOTHO-OCHOBHBIM METO/IOM.

2.JloHsTHE O KOMIUIEKCOHaX M HX HCIONb30BaHHE. TEOpeTHYECKHE OCHOBBI KOMIUIEKCOHOMETPHH.
WnaukaTopsl, MpUMeHseMble B METOJIE, UX MpUToTOBIeHHE. OlpeneneHne TOYKH 3KBUBAIEHTHOCTH. KpuBbie
TUTPOBAaHUS W (aKTOPHI, BIMWSIONINE HA CKAYOK TUTPOBAaHHSA. T€0pEeTHYEeCKHe OCHOBBI OIPENENCHUN IpH
TUTpOBaHUM TpuioHOM «b». CranpapTu3anus pacTBOPOB. BHABI KOMIUIEKCOHOMETPUYECKOTO THUTPOBAHMUSL.
[IpuBectn mpumepsl. OmnpeneneHue TMOCTOSHHOW JKECTKOCTH Boxbl. IlpuHIMI geicTBus u  BbIOOpa
METAIJIONHINKATOPa B KOMIUIEKCOHOMETPUUECKOM TUTPOBAHHUH.

3.KoMIieKCOHOMETpHUECKOE ONpEeAENeHNEe KajblMd W MarHusl INPU COBMECTHOM IPHCYTCTBHHU.
Omnpenenenne BpeMEHHOW KecTKOocTH Boabl. Ormpenenenne oOme >xecTkoctd Boabl. OmpeneneHne
OKHCIIIEMOCTHU BOJIBI.

4.XapakTeprucTHKa IMEepMaHraHATOMETPHUYECKOro Meroaa. llpuroroBneHue u XpaHEHHE pacTBOpa
nepMaHraHara kKanusa. CraHIapTel NEPMaHTaHATOMETPUM W TpeOOBaHMA, NpPEAbABISEMble K HHUM. Buapl



MepMaHraHaTOMEeTpU4ecKoro TuTpoBaHus. llpuBectn mpumepsl. OrmpeneneHue emesa B comn  Mopa
MepPMaHraHATOMETPUIECKUM METOZOM.

5. XapakTepucTuka iomomeTpuueckoro meroga. Muaaukartopsl. [IpuroropneHue cTaHIapTHBIX PacTBOPOB
B HomoMmeTpun W TPeOOBaHWS, TPEABIBIEMbIE K HUM. BuIbl flomomeTpuueckoro TuTpoBanwms. [lpuBectn
npuMepsl. KpuBble THTpOBaHUS H (DaKTOpBI, BIUSIONIME HA CKA4OK TUTpoBaHUs OmpeleicHue Meau
HOAOMETPUIECKUM METOJIOM.

6. buxpomaromerpudeckoe TuTpoBaHHe. [IpuroTroBmeHme W XpaHEHHE pacTBOpa OMXpoMara Kaius.
Omnpenenenue xemne3a B coar Mopa OMXpOMaTOMETPHUECKUM METOIOM.

Ilepeuens éonpocos ko 2-0ii pydesxcroii KOHMPOAbHOU Padombl
(Komnovlomepnoe mecmupoganue) — 4 cemecmp

1. Kimaccudukarus (QU3NKO-XMMHYECKUX METOMOB aHanmm3a. Kiraccnmdukarus ONTHYECKUX METOH0B
ananmza. Kmaccudukanuss MoneKyIspHO-a0COpOUMOHHBIX MeTon0B. OCHOBHOW 3aKOH CBETOMOIJIOMICHUS.
Knaccudukamms TFOMUHECIICHTHBIX METOJOB IO CIoco0y Bo30yxaeHwus. JlaliTe oIpeneieHHne CIexyronux
TepMHHOB: (ryopectieHIms, (ochopucIieHnrs, KBAaHTOBBIA W dHepreTmdeckuii BbeIxoA. Kitaccmdukarms
JIIOMHUHCCHCHTHBIX MCTOJOB IO MPOJOJIKUTCIIBHOCTH CBCUCHUA. Bnusnue TEMIICPATYpPhI HA JTIOMHUHCCUCHTHBIC
CBOICTBa BEUIECTBA. BiusHUE KOHLIEHTpAaUMU Ha JIIOMUHECLCHTHBIC CBOMCTBa BemiecTBa. OrmpeneneHue
KOHIIGHTpAllMM BeUIecTB Mo 3akoHy Basuinosa. 3akon Ctokca-Jlommens. Ilepeuncnure OCHOBHBIE CIOCOOBI
MoHOXpoMmatm3anui. CrocoObl ompezeNieHUs] KOHIIEHTPAIlMM BEIeCTBa. BenwdunHa, WCMONb3yeMmast IS
CPaBHHUTEHPHON OIIEHKH UYyBCTBHTEIHHOCTH (oToMeTprudeckux peakiuii. llpuBect mpumepsl. PactBop
cpaBHeHus. CocTaB ero M HazHadyeHuWe. B Kakux ciydasx cieayeT H3MepsiTh ONTHYECKHE IUIOTHOCTU
aHAIIM3UPYEMBIX PACTBOPOB OTHOCHTEIFHO PACTBOPHUTENS, a B KaKHX CIy4asX - OTHOCHTEIHHO KOHTPOIEHOTO
omnpita? OTiHYMEe MOHOXpOMAaTOpa OT CIEKTpopOoTOMeTpa; crekTporpada OT crektpomerpa. Kpurtepuu
COOJIIOZICHNSI OCHOBHOTO 3aKOHA CBETOIOTNONICHHS. [[pHUMHBI, BHI3BIBAIOIINE OTKJIOHEHHUS OT JTOTO 3aKOHA.
CymHoCTh pedpakToMeTpudeckoro Metoaa. OCHOBHBIE BETHYHNHBI U X XapaKTEPUCTHKA.

2. CranmapTHBIC MMOTCHIIMATIBI U MX OINpeaeicHue. YpapHeHne HepHera. 3HaueHHe BCeX BEJIMUMH YPaBHEHUS.
NonocenektuBHble  amekTponpl. MXx  ucnonb3oBanue. CylHOCTE  KOHIYKTOMETPHYECKOro —aHammza. IIpsmast
KOHOYKTOMETpPU. HOTCHHHOMCTpI/I‘-ICCKOC TUTPOBAHUC. PeaK]_[I/II/I OCaAXXACHHUA, IPUMCHACMBIC B MCTOJC.
Cucrema »5JEKTpOJIOB M Tpaduueckoe wu300pakeHHe. YpaBHeHue IibkoBrua, 00JacTh MPUMEHEHHSL.
[lorennmomerpuueckoe TUTpoBaHue. Peakiny HeHTpanu3anuu, MpuMeHseMble B MeTojle. Cructema 31eKTpPOoAO0B
U Tpaduueckoe M300pakeHne. DINEeKTPOoAbl UHIUKATOpHBIE. [IpuMepsl M 00JacTh MPUMEHEHUS. DIEKTPOJIBI
cpaBHeHus. [lpumepsl u oOnacte mpumeneHus. [Ipsimas moTeHHMOMETpPHUS. YCTPOWCTBO BOJOPOIHOTO H
CTEKJISTHHOTO 3JIeKTpooB. [loTeHImoMerprueckoe TUTpoBaHUE. Pelmokc- peakinu, mpuMeHseMble B METOJE.
Cucrema 3J€KTPOJOB U NpUMEpPHl. AMIIEpOMETpHUYecKoe THUTpoBaHHE. KOHIyKTOMETpHUYecKOoe THUTpPOBAHHE.
Peaknmu, npumensiembie B Metonie. KymoHomerpuueckoe TUTpoBaHHe. KyloHOMETpHs, CYITHOCTH METOA.
DNEKTPOrpaBUMETPUUCCKHUI METO/ U ero npumeHeHue. Kiraccupukaius BoJIbTaMIIEPOMETPUUECKUX METOJIOB.

Ilpumepnuie memvi Kypcogvix paoom
1. Konmnuectsennoe onpenenenue nukens (II) B mpucyrersum xxenesa (II).
2. KonmuectBenHoe cnektpodoromerpudeckoe ompeneienne Hukens (1) m memm (II) nmpu coBmecTHOM
MIPUCYTCTBHUHU C HCTIONB30BaHNEM MeToaa PupopaTa.
3. Cnekrpodoromerpuueckoe onpenaenenue meau (1) u kagmust (I1) mpu coBMECTHOM PUCYTCTBHU.
5. CrexTpoOoTOMETpHUUECKOE ONpelesieHne KoOaibTa B BHIE KOMIUIEKCA C ATHICHAMaMUHTETPAyKCYCHOU
KHCIIOTOM.
6. CnexTpooTOMETpHYECKOE ONpeeIeHUe KoOanbTa ¢ 3pHOXPOMOM YEPHBIM A.
7. IlpakTryecKue MPUMEHEHHS METOIa PEHTTEHO(ITI00PECIIEHTHOM CIIEKTPOCKOITHH.
8. IlpuMeHeHne XpoMaTo-Macc-CIIeKTPOMETPHH TSI KOHTPOJIS 3arPSA3HEHNS OKPYKAOIIeH Cpes.
9. IlpumeneHne cueKTpohOTOMETPUIECKUX METOAOB aHAIN3a B METAJUTYPIHH.
10. [IpumeHeHne creKTpoPOTOMETPHUECKIX METOJIOB B aHAIIN3E JICKAPCTBEHHBIX (POPM.
11. [Ipumenenue cnekTpoPoOTOMETPHUUECKUX METOJ0B B aHAIHN3€E MHUILEBBIX MPOILYKTOB.



12 Hcmonp30BaHNE XEMOMETPHUECKHX METOMIOB B KOJIMYCCTBEHHOM CHEKTpodoTromMeTpudeckoM aHammse. 13.
Hcnonb30BaHuE XEMOMETPHUUECKUX METOJIOB B KAUECTBEHHOM CIIEKTPO(OTOMETPUUECKOM aHAJIU3E.
14. [lpumeHenne xpomMaTorpaMueCKuX METOJIOB B aHAJIM3€ JICKAPCTBEHHBIX (POPM.

15. Onpenenenre aMHPHOKHCIOTHOTO COCTaBa MUIIEBHIX TpoaykToB (Meton TCX Ha Oymare).

16. OnpexneneHne MaccoBOW AoU OeKa B IPOIYKTaX MUTAHUS CIIEKTPOPOTOMETPHUECKUM METOIOM.
17. Onpeznenenre HOIHOTO YKCIIA TIOACOTHEYHOTO Maca.

18. Omnpenenenne conepkaHust aCKOPOMHOBOH KHCIIOTHI B IIJIOI0BO-ATOXHBIX HAITUTKAX.

19. KoHTpOoas kauecTBa yasl.

20. UccnenoBanue KauecTBa Mea.

21. AHanu3 KauecTBa JMMOHHOMN KHCIOTHI.

22. OU3UKO-XUMHUYECKOE UCCIeJOBaHUE TPUPOAHON MUHEPAILHON BOJBI.

23. Omnpenenenre KUCIOTHOCTH KPACHBIX BHH.

24. VUccnenoBaHye METOYHOCTH U BIQKHOCTH Pa3IMYHBIX BUJOB TICUCHbS.

25. UccnenoBanne KUCIOTHOCTH CMETaHbI Pa3IMIHBIX TIPOU3BOIUTEIICH.

26. AHanmu3 CIUTaBOB.

27. Onpenenenue coep>kaHnusi MEIU B MOHETaX.

28. OnpexneneHue coep KaHusl KalbLus B MeJ€.

29. OnpexaeneHue MIEIOYHOCTH MOIOIIIUX CPEJCTB.

30. Pa3zpaboTka KOMIIBIOTEPHBIX TECTOB 1O TeMe «KyJToHOMeTpruieckre METOIBI aHATN3a.

31. Pa3zpaboTka KOMIIBIOTEPHBIX TECTOB MO TeMe «BoapTaMepoMeTpHUeCcKre METOIBI aHAJIH3a.

8.3. OueHouHble cpeacTBA [JIsl MPOBEIEHNS KOHTPOJISI CAMOCTOATEIHHOH PadoThl CTY1€HTOB

3aoanus 0 camocmoamenbHoll ROO20MOGKU K J1a00PaAmOPHBIM 3AHAMUAM

Ne Tema 3amganue

3 cemecmp

1 UyBCTBUTENBHOCTh AHATUTHYECKUX PEAKLUN 1.CocTaBuTh  MOJNEKYJIApHbIE U  HOHHBIC
ypaBHEHHUS peakUui, MPOTEKAIOUUX B KaXIOM
OTIBITE.

2.PaccunTarte mpenen OOHapyXeHHs U IpyTrHe
XapaKTEPUCTUKU PEAKLUI.

2 KucnorHo-1menounas kinaccuukaisi KATHOHOB 1.Hanucatp ypaBHEHUS peaklyii, C IOMOIIbIO
MeTaysioB 1- 6 rpym. KOTOPBIX MOXXHO  OIIPEAEJIUTh KAaTUOHBI B
pacTBope.

2.BbIyuuTh yCIOBUS IPOTEKAHUS PEaKIIUil.

3 Knaccudukanus annonos 1- 3 rpymmn 1.Hamucatp ypaBHEHHUS peakIyii, C IOMOIIbIO
KOTOpPBIX MOYKHO OINpENEIUTh KAaTHOHBI B
pacTBope.

2.BBIyunTh YCIOBHS IPOTEKAHUS PEAKIUil.

4 KucnoTHO-0CHOBHOE paBHOBECHE. 1.Pemuth 3amaun u3 ydeOHOro mocobus [5] Ha
onpezaeneHue pH B pacTBOpax CHIIBHBIX, CIIA0BIX
AIEKTPOIUTOB, Oy(EPHBIX PACTBOPOB.
2.00BSCHUTh M3MEHEHUE OKPACKH HHUKATOPOB
B 3aBUCHMOCTH OT KHCIIOTHOCTH PacTBOPA.

5 I'unponus comneit. 1.B 3aganusix yuebHoro mocobus [5] obocHOBaTH
BO3MOXHOCTb POTEKaHUsI THAPOJIN3A COJIH.
2.CocTtaBUTh  HOHHBIE W MOJEKYJSIPHBIE

YpaBHCHUA MOCTaJUHHOTO mnpounecca ruipojmnsa.




6 | PaBHOBecue B peakuusx KOMILIEKCOOOPa30BaHHUS. 1./laTh MOJNHYIO XapaKTEPUCTHKY KOMIUIEKCHBIM
COEIMHEHMSIM, HCIIOJIb3yEeMBbIM B paboTe
2.Hamnucats YpaBHEHU CTYIIEHYaTON
JUCCOLMANMY W  BBIPAXECHHS  CTYNEHYaThIX
KOHCTAaHT JUCCOLMALNH YKa3aHHBIX COEIUHEHUI.

7 PaBHoBecus B Red-OX peakiusx. CocTaBUTh ypaBHEHMsI PEAKIMH, MPOTEKAIOIIUX
IpU UACHTU(UKAUK KAaTHOHOB UM AaHUOHOB
(McTonb30BaTh MOHHO-3NEKTPOHHBIA METOA WU
9NIEKTPOHHOTO OajaHca A COOTBETCTBYIOIINX

peaKIuii).
8 PaBHOBecHs B peakuusax OCaXICHUS OTBeTuTh Ha BOMPOCHI M HAmUcaTh ypaBHEHUS,
MPOTEKAIOIIUX PEaKIIH.
4 CEMECTP
1 KucnoTHO-0CHOBHOE TUTPOBaHUE Pemmte 3agaun u3 ydebHoro mocobus [5] mo
COOTBETCTBYIOILIEH TEME
2 Red-Ox -turpoBanue Pemuts 3amaun u3 ydeOHOro mocobus [5] mo
COOTBETCTBYIOILIEH TEME
3 KommiekcoHoMeTpraeckoe TUTPOBaHIE Pemuts 3amaun u3 ydeOHOro mocobus [5] mo
COOTBETCTBYIOLLEH TEME.
4 OcagutenbHOE TUTPOBAHKE Pemnte 3amaun u3 ydeOHoOro mocobus [5] mo
COOTBETCTBYIOLLIEH TEME
5 HuctpymeHTanbHbie (pU3HKO-XUMUIECKHUE) Pemuts 3amaun u3 ydebHoro mocobus [5] mo
METOABI NCCIICAOBAaHUA TEME

Bonpocs! A1 cCaMOKOHTPOJISI IPM COCTABJIEHUH ONOPHOT0 KOHCIIEKTA
o Teme " MHCTpyMeHTanbHbIe ((PU3NKO-XUMHYECKHE) METOIBI aHAJH3a. DIEKTPOXUMUYECKUE METOIBI
rccienoBaHus”

1. Knaccuduranusi 3JIEKTPOXUMHUYECKHX METOAOB HCCIEIOBAHUS W JJIEKTPOAHBIX IPOLECCOB 10
MEXaHU3MY UX MPOTEKaHHS.

2. TpebGoBaHHs K DIEKTPOXUMHUYECKOMY SKCIEPUMEHTY, pabodeMy, BCIIOMOTATEIbHOMY 3JIEKTPOJaM,
3JIEKTPOAY CPABHEHHUSI, HIICKTPOJIUTY.

3. Krnaccudukanus 3neKTPOXUMUYIECKUX IEKTPOJHBIX MIPOIIECCOB MO0 MEXaHU3MY UX MTPOTEKAHUS

4. TlepcnekTHBBI pa3BUTHS JIEKTPOXUMUIECKUX METOAOB aHAIN3A.

JleMOHCTPAaUMOHHBII BAPHAHT CUTYallMOHHBIX 32124

[Ipyu aHamM3e CTOYHOI BOJ Ha cojepikanue noHa kobanbra Co®* HCHOJB30BAIM METO KIACCHYECKOM
noJisiporpaduu. Ha nmonsporpamme 10,00 Mi cTouHBIX BoA npeaeabHbli auddy3uonnstii Tok (I,) cocrasun 63,0
mukpoamrtep (MKA). [Tocne nobaBieHus K TakOMy ke 00beMy cTouHBIX Boj 1,00 MJI CTaHAapTHOTO pacTBopa ¢
comepxkanreM HMOHOB KoGanbta Co?* 0,001 monw/, mpemensubii auddysuonnsii Tok I, cocrasun 67,2
mukpoamriiep (MkA). 3arem 100,00 My CTOYHBIX BOJ| OBLIM MPOIYIIECHBI YE€PE3 CHCTEMY, COICPXAILYHO 2T
KaTuoHOOOMeHHOro copOenTa. 10,00 MJ MOMy4YEeHHBIX IOCHE MPOIMYCKAHUS CTOYHBIX BOJA IOMECTHJIH B
noJsiporpaduveckyro sUelKy ¥ 3amucald IOJIIPOrpaMMy, IMPH 3TOM MpenesibHbId JTu(Qy3uOHHBIA TOK
coctaBui 6,0 MKA. Ilpu BBegernn k 10 M1 pOMyIIEHHBIX Yepe3 KaTHOHHUT CTOYHBIX BoA 1,00 M crangapTHOTO
pacTBopa ¢ cojepkanneM HOHOB kKobansTa Co?* 0,001 Mosn/n, penenbHblii audQy3unoHHbI ToK 11 Bo3poc 10
38,0 mukpoammep (MkA). Paccunraiite 0OMeHHYI0 eMKOCTB (B Mosib C0%*/T) KaTHOHHTA 110 KOOAIBTY.

IIpu pemennu 3a1aun cuemyer:

* TpeAcTaBUTh HMH(OpMaIMIO O crocode MpOoOOMOArOTOBKM CTOYHOW BOJ Ul aHalM3a METOAOM

KIIACCUYECKOM MOJISIpOrpaduu;




*  TIPEATIOKHUTE METOABI WACHTH()UKAIMK U METOABI KOJMYECTBCHHOTO OIpEACICHUS NOHOB KOOAajIbTa B
npo0e, YUUTHIBask KX YYBCTBUTEIBHOCTD M CHICIIU()UIHOCTD, TPEUMYIIECTBA H HEJIOCTATKH;

* 000CHOBaTh BEIOOD CIIOCO0A KOJIMYECTBEHHOTO OIPEICICHHUS, ITO3TAITHO M3JIOKHUTh CXEMY U MPOLEAYPY
€ro TPOBEIEeHNS, PUBECTH MaTeMaTHudeckue (popMyIbl; eciii HEOOXO0IMMO, TO TIPOM3BECTH BHIYHCIICHIS,

*  MPEACTaBUTH MHTEPHPETAIUIO MMOTYUCHHBIX KOJIUYECTBEHHBIX PE3YJILTATOB.

JdeMoHCTpallMOHHBII BAPUMAHT pacyeTHBIX 3a1a4

1. JIByxanekTponmHas syelka Uil HM3MEPEHHUsS] BIIEKTPONPOBOJHOCTH 3amojHeHa pacTBopoM KNOs.
[L1omans Kaxmaoro >IeKTpoaa 5 cM? (3MeKTpoIbl ITIAJKKE), PACCTOSHUE MEXTy HUMH 5 cM. CONpoTHBIEHHE
CJIOSl pacTBOPA, 3aKIIOUEHHOTO MEXIY 3JeKkTpoaaMu, paBHo 250 Om mpu 25°C. Omnpenenauts KOHLEHTPALUIO
pacTBopa.

2. KapGonar-nonsl B quanazone konnenrpanmii 0,1-10°M onpenensrorcs B NPUCYTCTBHMU MOHOB XJIOpa
IpHU TIOMOIIM HOHCEIEKTUBHOTO JJIEKTpoJa C KUAKOM MeMmOpanoil. IloreHumomerpuueckuit xodpGUIHEHT
CeNeKTUBHOCTH K™cos-c1 paBeH 4,7-102. TIpu Kakoil KOHIIEHTPALUH XJIOPUI-UOHOB TIOTPEIIHOCTE ONpE/EICHUS
KapOoHaTHOHOB mpeBbImaeT 10%, 9TO MPHUBOAWT K HEBO3MOXXHOCTH HCIIONB30BAaTh NAHHBIA AIIEKTPOJ IS
AQHAJIMTUYECKOTO oTpeiesieHns KapOOHAT-HOHOB?

IIpumepHasi TeMaTHKA HAYYHBIX JOKJIAT0B
ATOMHO-a0COpPOIIMOHHBIN CIIEKTPANBHEIN aHanmm3. [IpakTHueckoe MpUMEeHEeHNE METO/IA.
PentrenocnexTpanbHble METOABI aHaNK3a. [IpakTiueckoe MpUMEHEHNE METOAA.
Ionsipumerpudeckuii MmeTo aHanusa. [IpakTuueckoe npuMeHEHUE METOAA.
Typoumumerpus. [IpakTudeckoe mpuMeHEHHE METOOB.
ITorennmometpust. IIpakTuueckoe NpUMEHEHNE METOIA.
Bonsramnepomerpudeckoe TuTpoBaHue. [IpakTuiueckoe NpuMeHeHHEe METO/a.
Pamnomerpuueckne Metoasl ananusa. [IpakTudeckoe NpUMEHEHNE METOIOB.
DKCTPaKIUs U ee MPUMEHEHUE.

© o N gk wDdE

OTt60p po06 TBEPABIX BEUIECTB.
10 MeTo1pI TOATOTOBKH MPOOBI K aHAIIU3Y.
11. Ananu3 MeTaaIoB U CIUIAaBOB.

OueHOYHBIN JHCT 3aIIUTHI 10KJIa10B (pedepaToB)

HaumeHoBaHMe MOKA3aTEJIsI BobisiBjIeHHBIE HEIOCTATKH U KOJIHYECTBO
3aMeqyaHusi 0aJU10B
I. KAUECTBO JOKJIAIA (PE®EPATA)
1.CooTtBeTcTBHE COACPKAHUS PAOOTHI 3aTaHUIO 0,5
2.I'paMOTHOCTB U3JIOKEHUS u KauecTBO 0,5

odopmIIeHHST PaOOTHI

3. CaMOCTOATENFHOCTE BBIIIOJTHEHUS PaOOTEHI, 0,5
riyOuHa MpopabOTKK MaTepuaia, HCIOJIb30BaHHE
PEKOMEHJOBAHHOM M CIIPABOYHOM JIUTEPATyPhI

4. OG0CHOBAHHOCTH M JIOKA3aTEIHLHOCTE BHIBOIOB 0,5
Oo0mrast o1IeHKa 3a BBIMOJHEHUE JA0KIaaa (pedepara) 2
Il. KAUECTBO JOKJIAZIA (PEDEPATA)

1.CooTBeTCTBHE COACPNKAHMSI TOKIA 1A 0,5
COJIepKaHnI0 paboThI

2. BelieneHue 0OCHOBHOW MBICIH PaOOTHI 0,5
3. KauecTBo u3noxxeHus: MmaTepuaia 0,5
OO01as OI[eHKa 3a JOKJIa 1,5
III. OTBETHI HA IOITOJIHUTEJIBHBIE BOITPOCHI ITO COAEPXKAHMIO PABOTHI
Bompoc 1 0,5

Bormpoc 2 0,5




Bompoc 3 0,5
OO01mas oIeHKa 3a OTBETHI Ha BOTIPOCHI 1,5
HUTOI'OBAS OLIEHKA 3A 3AIIIUTY 5

IIpumepHasi TeMaTHKA MYJIbTHMEIUITHBIX MPe3eHTAlMIi

1. DOMHCCHOHHBIN CIEKTPaTbHEIN aHann3. [IpakTHaeckoe MpUMEHEHHE METOA.
2. JlromuHecteHTHBIN aHanu3. [IpakTudeckoe mpuMeHEHHE METOA.
3. PamgmocnekTpockonuueckue MeToAbI ananu3a. [IpakTuueckoe MPUMEHEHNUE METOIOB.
4. Hedenomerpus. [IpakTudeckoe MpuMEHEHHUE METOIOB.
5. Kynonomerpus. [IpakTruueckoe MpruMEeHEHUS METO/A.
6. DKCTpakius v ec IpUMEHEHHE.
7. Ot60p mpoO TBEPABIX BEIIECTB.
8. MeToapI TOATOTOBKH MPOOBI K aHAIIU3Y.
9. AHanM3 reoJOru4ecKux 00ObeKTOB.
10. Bombsramnepomerpust. [IpakTrueckoe MpUMEHEHNE METO/IA.
KpuTtepun oneHuBaHusl CTYJA€HTA 32 MOAT0TOBKY Mpe3eHTAIlUN
Kpurepuun/ 4 3 2 1
0aJLIBI (o0pa3uoBbIii 0TBET) (3aKOHYEeHHBI, (M3/10:KEeHHbI, (MUHMMAJTbHBIA
MOJIHBII 0TBET) PACKPBITHIi 0TBET) OTBET)
Conepxanne | Yerko copmynupoBana | ChopmynupoBaHa 1eib Cdhopmynuporana e 1 | He chopmynupoBana
HPE3CHTAlNN | [ielp U PACKPBITA TEMA M TEMa UCCIIEI0BaHUS. TeMa UCCIIEI0BaHus. LEJIb U TEMA
uccienoBanus. B YacTU4HO U3JI0KEeHA ConeprkaHue TOJHOCTBIO UCCIIEZIOBaHUSI.
Kpartkoil popme naHa nHpopmanus mno Teme HE PacKphbITO. [Ipobnema He
noJHas MHGOpMANKs M0 | UCCIIEAOBAHUS U JIaH Wudopmanus no teme pelieHa.
TeME HCCIICOBAHUS U OTBET Ha MPOOIEMHBIN HCCIICIOBAHMS HETOYHA.
JIaH OTBET Ha Bompoc. JlaHbI cChUTKH [IpobGnema 1o KoHIIA HE
POOJIEMHBII BOTIPOC. Ha HCIOJIb3yeMbIC peureHa. He maHbI cchutkn
JlaHbI cCHITKM Ha PECypCHL HA HCITONT3yEeMEbIC
HCIIOJIE3YEMBIE PECYPCHL. peCYpCHI.
Juzaitn Colmronaercs e quHBbII Colmronaercs equHBII He coOmomaercst e bl He cobmomaercs
OPE3CHTALHH | CTHITB O(OPMIICHUS. CTHIIb O()OPMIICHUSL. CTUIb 0(OPMIICHUSL. CTWIb 0(hOPMIICHUSL.
[IpesenTanust kpacounass | Craibl MPOCTHI B Crnaiiipl poCTHI B Crnaiipl IpOCTHI B
Y MHTEpecHasl. MOHMMAaHHH. NOHMMaHUU. DPQPEKThl U | MOHUMaHHH.
Hcnonb3ytores adpdexts | Hcnomnp3yrores (OH He HCHoNb3yeTCs.
aHuManuu, GoH, HeKOoTopbIe 3 DeKTh 1
¢dororpaduu. B ¢hom.
Mpe3eHTAINN
MPUCYTCTBYIOT
ABTOPCKHE HAXOJKH.
[Ipencrasne | ABTOp XOpoOImIO BIajeeT | ABTOp BIaaeeT ABTOp HE TIOKa3al [pencraBnsemas
Hue MaTepHajJoM II0 TeMe MaTepHajioM II0 TeMe KOMIICTEHTHOCTH B wHpOpMALU
HPE3CHTANN | pecieqOBAHUS. HCCIIEI0OBAHMS, HO HE MPEICTABIICHAM JIOTUYECKU HE
Hcnone3yeT Hay4HYIO CMOT 3aMHTEPECOBAThH TIPE3EHTAIHH. cBs3ana. He
TEPMHHOJIOTHIO. ayJIMTOPHIO. Hcnonb3oBaHHbIE (HaKThI UCIIOJIb30BaHbI
O0najiaeT HaBbIKAMH Henocraro4yno HE BBI3bIBAIOT JIOBEPHSI. npodeccroHanbHbIe
OpaToOpPCKOro MCKYCCTBA. | LMTHpYeTcs juteparypa. | HemocrarouHo TEPMHHBI.

ITosiHO M TOYHO
UTUPYETCSI
HCIIOJIb30BaHHAas

JauTeparypa

LIUTUPYETCS JINTEPATYPA.

8.4. OneHo4HbIe cpeacTBA JJIsl IPOBEJIEHNs MPOMEKYTOYHOM aTTeCcTaluH




dopma MPOMEKYTOYHOM aTTECTAMU MO IUCIHUIUIMHE «AHAIUTHYECKAs] XUMHS» - YCTHBIN
sKk3aMeH (coOecemoBanue Mo OwWiieTaM). BUIIET IJIsl YCTHOTO 3K3aMEHa COCTOUT M3 TPEX BOIPOCOB:
BOIpoC 1 — TeopeTndeckuii, BOIPOC 2 — MpaKTUYECKHH, BOPOC 3 — pacueTHas 3a1a4a.

Ilepeuensv 6onpocos 015 IK3aMeHa NO AHATUMUYECKOU Xumuu (3 cemecmp)
Teopemuueckuil 6onpoc (6onpoc 1)

1. Ilpenmer, 3agaun ¥ (QYHKIUA aHATUTHYCCKOW XUMHUU. Poib M 3amayu aHAIUTUYCCKOH XWMHUU B
CHUCTEME IKOJIOTHIECKOI 0€30MacHOCTH, OXpaHbl TPYAa U MIPU Pa3pelIeHUH YPEe3BBIYAHBIX CUTYaIIHA.

2. Knaccudukanus METoI0B Ka4eCTBEHHOTO XUMUYECKOTO aHaJIH3a.

3. AHanuTHYECKWe MPU3HAKU BEIIECTB U AaHAIUTHYECKHE PEAKIIUH.

4, Tunpl aHATATHYECKUX PEAKITHN M pearcHTOB.

5. XapakTepucTHKa YyBCTBUTEIBHOCTH aHANUTHUECKUX peaKuii (peensHoe pa30aBieHne, mpeaenpHas
KOHIIEHTPAIH, MUHUMAIILHBIA 00BeM MpeeIhbHO pa30aBICHHOTO pacTBOpPa, Mpees 00HaApYKeHH, TIOKa3aTelhb
YyBCTBUTEIILHOCTH).

6. OCcOOEHHOCTH CHCTEMAaTHUECKOTO U IPOOHOTO aHATH3a.

7. IlpeumymiecTBa M HEJOCTATKH CYIb(GUIHOW, KUCIOTHO-OCHOBHON M amMMHadHO-(pochaTtHOl crctem
aHaJIM3a KaTHOHOB.

8. OCHOBHBIEC TONOKEHUS TEOPHUH SJEKTPOIUTHUYECKOW IUCCONMAIINH, €€ 3HAYeHHE U NPUMEHCHHE B
Ka4eCTBEHHOM aHaln3e.

9. I[IpuMeHeHHUE 3aKOHA ICHCTBYIONIUX MAacC B aHATUTHYCCKON XUMUMU.

10. WpeanpHble U pealbHbIC PACTBOPHI, YPABHEHNUS, X ONHCHIBAIOIINE.

11. OO011ast KOHIICHTPAIKS U aKTUBHOCTH HOHOB B PacTBOPE.

12. WNonnas cuma (MOHHAs KPEMoCTh) pacTBOpa.

13. BrmsiHue noHHOU CHITBI pacTBOpa Ha KO3(pPHUIIMEHTHI aKTHBHOCTH MOHOB.

14. Xummnueckoe paBHoBecre. KOHCTaHTa XUMUYECKOTO PaBHOBeCHs (MCTUHHASL. TEPMOAMHAMHYECKAs,
KOHIIEHTPAI[OHHA ).

15. VYcnoBHas KOHCTaHTa XUMHUYECKOTO paBHOBECHSL.

16. I'eteporeHHple paBHOBECHS B aHAIUTUYECKOM XUMHMH. CHOCOOBI BBIPaKCHHS PACTBOPHUMOCTH
MaJIOPACTBOPUMBIX JIEKTPOJIUTOB.

17. [MpousBeneHre paCTBOPUMOCTH MATOPACTBOPUMOTO CHIILHOTO 3JICKTPOJIHTA.

18. YcnoBust 00pa3oBaHUs 0CAAKOB MaJlOPACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIMTOB.

19. JpoOHoe ocaxjaeHue W JIpPOOHOE pacTBOpEeHUE OcCajakoB. IlepeBoj OAHHMX MalOPACTBOPHUMBIX
3IIEKTPOJIUTOB B JIpYTHE.

20. KucnoTHO - OCHOBHBIE PAaBHOBECHS U MX POJIb B AHATUTUYECKON XUMUH.

21. IloHsiTHE O IPOTOJIMTUYECKON TEOPUM KHUCIOT M OCHOBaHui. lIporosmrnyeckue paBHOBECHS B
BOJIE.

22. XapaKkTepuCTHKa CHUJIBI CIA0bIX KHCIOT M OCHOBaHM. KOHCTAHTBI KMCIOTHOCTH, OCHOBHOCTH M UX
MOKa3aTeH.

23.pH pacTBOpOB CITa0BIX KUCIIOT U CIIA0BIX OCHOBaHUH.

24 T'mpponu3. KoHcraHTa ¥ cTemeHb TuApoin3a. Beruumcnenune 3Hauenndd pH pacTBopoB couiei,
MOJBEPTaONINXCs THAPOIN3Y (TUAPOJIN3 aHWOHA CIa00 KHCIOTHI, THAPOJIN3 KAaTHOHA CIabOro OCHOBAaHWUS,
THIPOJIN3 COJIM, COZIEPIKAILEe KaTHOH c1a00ro OCHOBAHHS M aHUOH CIIa00H KHUCIIOTHI).

25.bydepubie cucrembl (pactBopel). 3HaueHue pH OydepHbIx pacTBopoB: OydepHbIE CHCTEMBI,
coziepxaline cinadyro KUCIOTY U €€ COJb, C1a00€ OCHOBAHUE U €€ COJIb.

26.bydepnas émrocTb. Hcnonb3oBanue 0y(hepHBIX CHCTEM B aHAJIH3E.

27.OKHCIUTENBHO — BOCCTAHOBUTEIIBHBIE MTOTEHIMAIBI PeIOKC- Hap (PeloKC- MOTEHLIHUAIBI, 3JIEKTPOJHbIC
OKHCJIMTEJIEHO — BOCCTAHOBHUTENIbHBIE NOTeHIMAIBI). [loTeHIMan peakunu (3JIeKTPOABMKYILAS CHIa PEAKIIIH).

28.HampaBneHne TPOTEKaHHWsS OKHCIHUTENBHO — BOCCTAaHOBUTEIbHOHpEAKIMH. BinsHHe pa3muaHBIX
(hakTOpOB Ha 3HAUYEHHSI OKHCIUTEIBHO — BOCCTAHOBUTEIIBHBIX TIOTEHLIUAJIOB.



29.I'myOWHa MPOTEKaHUsI OKHCIIUTELHO — BOCCTAHOBUTENBHBIX peakinii. Vcronb30BaHHe OKHUCIUTEIBHO —
BOCCTAaHOBUTENHHBIX PEaKIii B XUMHUUECKOM aHaJIH3E.

30.PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX coenHeHU. KOHCTaHTBI yCTOMYNBOCTH U HECTOWKOCTH.

31.THrbl KOMITJIEKCHBIX COSAMHEHUH, IPUMEHSIEMBIX B KAYECTBEHHOM aHaJIH3E.

32.IlpumeHeHrEe OpraHNYECKUX PeareHTOB B KaYECTBEHHOM XMMHUYECKOM aHaU3e.

33.Peakiium, ocHOBaHHbIE Ha 00pa30BaHUM KOMIUIEKCHBIX COEMHEHUI METaJIOB.

34.BaxHelnire opraHN4eCKHe PeareHThl, MPUMEHsEMbIe B KAUSCTBEHHOM aHAIIU3e.

35.MeTopl KOHLIEHTPUPOBAHKS U pa3AelieHUs BEIECTB B aHATUTHYECKONH XUMHH.

36.ITpuHIIMI METOA JKUAKOCTHOM IKCTpakiui. HekoTopele OCHOBHBIE MOHATHS KUAKOCTHOM 3KCTPAKIUH:
9KCTPAreHT, SKCTPAKIIMOHHBIA PeareHT, IKCTPAKT, PEIKCTPAKIHS, PEIKCTPAreHT, PEIKCTPAKT.

37.OkcTpakuoHHOEe paBHOBecHe. 3akoH pacnpenencenus HepHera- 1llunosa. KoHcranTa pacnpezaeneHust.
Koadpoumment pacnpenenenus. CreneHb u3BinedeHuss. Dakrop pasfeneHUs] ABYX BEMIECTB. Y CIOBHA
pas3zaerneHus IByX BEIECTB.

38.I1puMeHeHHE SKCTPAKIIUH B aHATUTHIECKOH XUMUHU.

39.Xpomatorpapus.  Xpomarorpaduueckue  Meromsl  aHamusa.  [lpunnun. — Kiaccubukarms.
Xpomarorpamma u ee mapameTpebl.

40.'paBUMeTpUYECKUI aHANT3: OMpEEIIEHHe METOJa, METOABl T'PAaBUMETPUUYECKOTO aHajun3a, MPUMEpPHI
MPUMEHEHHUs, JOCTOMHCTBA M HemocTaTku. OOmmas cxemMa MpoBeACHHUs TI'PaBUMETPUYECKOTO ONpENeICHUS
METOJIOM OCKICHHS.

41.I'paBuMeTpudeckas popma u TpeOOBaHUs, IpeAbsBIsieMble K Hell. [Ipumepsr.

42.0OCHOBBI METPOJIOTUH U CTaHAAPTU3AIUH.

43.MeTtponornyeckasi XapakTepUCTHKa METOJIOB aHAJIH3a 110 MPaBUIBHOCTH.

44 Craructrueckas oOpabOTKa W MPEACTaBICHHE PE3YJIbTaTOB KOJUYECTBEHHOro aHanmu3a. CpaBHEHHUE
JIBYX METOJOB aHaIN3a M0 BOCIPOU3BOAMMOCTH (CpaBHEHHE AUCIIEPCHEN).

Ipaxmuuecxuti gonpoc (6onpoc 2)
1.Cxema aHanm3a CMeCH MOJUAOB Kalvsl U CBUHIIA.
2.CxeMa aHaJIM3a CMECH HUTpaTa KoOalnbTa U XJIOPH/Ia CBUHIIA.
3.CxemMa aHanm3a cMecH cynb(haToB HATPHUS U Oapusl.
4.Cxema aHanu3a cMecH cynbdumioB ammonust u xenesa (I1).
5. Cxema aHanm3a CIIaBa, COAEPIKAIIET0 MarHuii, MeIb.
6.Cxema aHanu3a cMecu: cynbdar kaiaus u Hurpat xenesa (11).
7.CxeMa aHaIM3a CMECH XJIOPUJ CTPOHLMS U XJIOpHa cepedpa.
8.Cxema aHanM3a MUHEpaja MaJaxuT.
9.Cxema aHajM3a MUHEpaja CUIbBUHHUT.
10. Cxema aHanm3a JOJIOMHUTA

Pacuemnas 3a0aua (6onpoc 3)

1.Paccunraiite HaBecky oOpasma, coxepxkamiero 68% xmopuma keme3a (ll), HeoOxommmoro s
nonyuenns 0,2560 r okcuza sxenesa (11).

2.Ilpu kakom 3HaueHuun pH HauyHeTCcs BBIMameHne ocanka ruapokcuma Hukens (1) u3 pacTtBopa,
conepxamtero 5-10°M xnopuna nukens (Ks=1,6-10"14)?

3.Paccunraiite popmanbHbii motennman cuctembl ASO2/AsO3; npu pH=8 (E°= 0,57B).

4. Beimazet 1 ocafok cynbghata ctponuus, eciau k 5,0 mi 0,1M pactBopa xyopuaa CTpOHLIHUS JOOABHIH
3,8 M1 0,1M pactBop cepHoit kucnotsl (K= 2,8:107)?

5.K 200,0 M 0,4 M pactBopa xmopuaa ammonus pob6asmnn 200,0 mi Bogsr u 15,0 mm 2M pactBopa
ruapokcua kanus. Onpenenuts pH nonyuennoro pacreopa (K, = 1,8-107°).

6.K 100,00 M 0,1 M pactBopa 1uiaBukoBoi kuciaoTsl godasuiu 5,0000 T dropuna Hatpus. Beraucnurts
pH nonygennoro pactopa (K, =6,6-104).



7.PaccantaTth MacCcoOBYIO JOJIO KaJIMHS B TEXHHYCCKOM Cyib(are KaaMus, eciu HaBecka ero 0,3456 r. B
pe3ynbTaTe aHanu3a noiydeHo 0,2086 r nuruapodocdara Kaamust.

9.BBIYMCITUTD YHMCIIO MOJIEKYJ BOABI B THIpaTe cyibdara amoMuHus, eciu u3 HaBecku 0,7997 T Obuio
noirydeHo 0,1223 r okcraa amroMUHISL.

10.0mpenenuTh 4uciIo MOJIEKYJ BOABI B KpHCTAILIOTUApaTe cynbdarta MarHus, eciu u3 HaBecku 0,5520 r
nosryueHo 0,2492 r nuruapodocdara marausi.

11. PaccunTtaTh MaccOByIO [OJIF0 MarHWs B ciuiaBe, eciu HaBecka 0,3568 r. B pesymbrate amammsa
nosrydeHo 0,5156 r muruapodocdara maruus.

13.Kakoii 066eM pactBopa ammuaka (p = 0,99 r/cm®) HeoOX0oauM JUIS OCaKICHHS ATIOMHHES M3 PacTBOPA,
nosrydyeHHoro npu pactsopenuu 1,0000 r anroMoKaIMeBbIX KBAaCIIOB?

Ilepeuensv 6onpocos 01s IK3amena no ananumuyeckoit xumuu (4 cemecmp)
Teopemuueckuii sonpoc (sonpoc 1)

1. Knmaccudukarms MeTogoB KOTHIECTBEHHOTO aHan3a. TpeboBaHus, IpeabIBiIsieMble B KOJTHIECTBEHHOM
aHaim3e.

2. TutpumeTpuyeckuii aHanu3. TpeOOoBaHUS, TPEABSIBISIEMbIE K PEAKIIUAM B THTPUMETPHUCCKOM aHAIIN3E.

3. Knaccuduranus METOJOB TUTPUMETPUUECKOTO aHANN3a, BHUIBI TUTPOBAHUS, METOIBI yCTAHOBIICHUS
KOHEYHOH TOYKU THTPOBAHHSI.

4. Kuca0THO-OCHOBHOE TUTPOBAHUE, CYLITHOCTh METOAA.

5.MHauKaTopsl METOAA KUCIOTHO-OCHOBHOTO TUTPOBAHMUSL.

6.KpuBbie KUCIOTHO-OCHOBHOT'O TUTPOBAHHUSI.

7.Brnusiaue paznuaHbIX (GaKTOPOB HA CKAYOK TUTPOBAHMSL.

8.OKHCANTETHHO-BOCCTAHOBUTEIHHOE TUTPOBAHNUE, CYIIIHOCTh METO/IA.

9.Knaccuduxkarus peokc-MeToA0B, yCiIoBus poseacHus OB TUTpoBaHuUsI.

10.Bunpr OB TuTpOBaHUsI, MHAUKATOPHI OKUCIUTEIBHO-BOCCTAHOBUTEIHHOTO TUTPOBAHMSL.

11.KpuBbie OKUCITUTENHEHO-BOCCTAHOBUTEIFHOTO TUTPOBAHHSL.

12.lHauKaTOpHBIE OMNOKU OKHCIUTEIFHO-BOCCTAHOBUTEIHLHOTO THTPOBAHHS.

13.IlepmaHTaHaTOMETPUIECKOE TUTPOBAHNUE.

14. [IluxpomMaToMeTpUIeCKOE TUTPOBAHUE.

15.bpomaToMeTpruyeCcKOe TUTPOBAHUE.

16.MloioMeTprueckoe THTPOBAHHME.

17 . KomriekcuMeTprdeckoe TUTPOBaHUE, CYITHOCTh MeTo/ia. TpeOoBaHuMs, IPEIbSIBIIEMbIE K PEaKIUsIM B
KOMIUIEKCOHOMETPHH.

18.Knaccudukaiius METOJIOB B KOMILICKCOHOMETPHH.

19. KoMIi1eKCOnOHBI, THINKATOPHI KOMIUIEKCOHOMETPHH.

20.Buapl KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. KpuBbIe KOMIUIEKCOHOMETPUUYECKOTO TUTPOBAHHUSL.

21.0caauTenpHOE TUTPOBAHUE, CYITHOCTh MeToa. TpeboBaHus, IpeAbABIIEMbIC K PEAKIIHIM B METOJIE.

22 Knaccudukanusi METOJIOB OCaIUTEIIHFHOTO THTPOBAHUSI.

23.MlHIuKaTOpBI METO/Ia OCAAUTEITLHOTO TUTPOBAHUSL.

24 . ApreHTOMETpHS, MHIUKATOPHBIC OITUOKH OCaIUTEIIEHOTO TUTPOBAHUSI.

25 Knaccuukanuss HHCTPYMEHTAJIBHBIX METOJOB aHaiu3a. (O0JIaCTh ONpEACAEMbIX  COJICPIKAHHIA.
XapaKTepUCTHKN YyBCTBUTEIHFHOCTH M TOTPEIIHOCTH OTAEIHHBIX METO/IOB aHamu3a (mpumepsl). CpaBHEHHE C
KJIACCUYECKUMHU XUMUYECKHUMHU METOJJaMH aHAJIH3A.

26.Knaccudukamnms ONTHYECKUX METOJO0B aHanuza. OnpesesieHue COACPIKaHUS BEIIECTB B PacTBOPE
pedpakToMeTpOM.

27.@otometpusi. OcHOBHOW 3akoH cBeromorjomieHus byrepa-Jlambepra-bepa. doromeTpuueckoe
TUTPOBAHHUE, BUJbI KPUBBIX TUTPOBAHUSI.

28.DOTOMETPHUECKOE ONPEEIICHUE IIIEMEHTOB B paCTBOPE.

29.CnextpodoToMeTprIeCKOe OPECIICHIE COACPKAHMUS BEIIECTB B (hapMaIleBTUIECKUX Mpernaparax.



30.ITmockoctHass  xpomarorpadus.  HemoasmwkHbie ¥ HOABMKHBIE — ¢a3bl.  Bo3moxkHOCTH
MOJTyKOJTMIECTBEHHOTO U KOTMYEeCTBEHHOTo aHanu3a. O6IacTh MPUMEHEHHSI.

31. KonnuecTBeHHBIH XpoMaTorpapuyecKuii aHAIU3 — METOJbl KaJTHOPOBOYHOTO TpaduKa, BHYTPEHHETO
CTaH[apTa, BHEIIHEr0 CTaHAapTa, CTAaHAapTHOH no0aBku. VX cpaBHHUTEIbHAS XapaKTEPUCTHKA.

32. KonuyecTBeHHBIH Tra3oxpoMaTorpapuyeckuii aHajau3 — METONbl aOCONIIOTHOH KaluOpOBKH,
BHYTPEHHEro cTaHaapTa (OTHOCHTENbHOW KadMOpPOBKHM) M BHYTPEHHEH HOpMAaNM3allMH, WX CPaBHUTEIbHAS
XapaKTepPHUCTHKA.

33.0nekTpoxumudeckue MeToAbl aHaimm3a. OcHOBHbIE MOHATHs. Kiaccudukamusi 37eKTpPOXUMUYECKUX
METO/IOB aHAJIH3A.

34Ilpsimass  moreHuMomeTpus.  KoNMUYeCTBEHHBI  MOTEHIMOMETPHUYECKHHA  aHAlU3:  METOBI
KaTOpOBOYHOTO IpaduKa, CTAHAAPTHOHN J0OABKH, KOHLIEHTPALIMOHHOTO AJIEMEHTA.

35. Tlorenumomerpuueckoe THTpoBaHHe. CrocoObl HaXOXKAEHUS KOHEYHOW TOYKH THUTPOBAHUS.
WnpnkaTopHble SJEKTPOABI W ANIEKTPOAbI CPAaBHEHHS B KHCIOTHO-OCHOBHOM M KOMIUIEKCHUMETPHUYECKOM
TUTPOBAHUH.

36. Bonprammiepometpust u nossporpadus. [lpuamun meTona n cxema moisporpaduveckoil yCTaHOBKH.
MexaHu3M BO3HMKHOBEHUs moiisiporpaduyeckoii BomHbl. [loTeHIMan noiayBoiaHbl U AUGGY3HOHHBIH TOK, HX
WCTIONTb30BaHNE B aHANH3E.

37. AMmepoMeTpuuecKoe TUTPOBaHUE C OJHUM WHIMKATOPHBIM 3JEKTpojaoM. [IpuHIMn MeTona u cxema
ycTaHOBKH. BpIOOp moTeHIMana pabodero SIeKTpoAa W BUA KPWUBBIX THUTPOBAHHA. UyBCTBHTEIHHOCTH,
MOTPEITHOCTh ¥ 00JIACTh MPUMEHEHHUST METOA.

38. Kynonometpus. TeopeTnueckure OCHOBBI METO/Ia, 3aKOHBI Dapaiesl.

39. KymoHoMeTpuYyecKoe TUTPOBAHHME IIPU IOCTOSHHOM cuie Toka. KyloHomeTpuueckas sdeilka u
CIOCOOBI OIPE/IeIICHUS] KOHEYHOM TOYKH THTPOBaHUs. JJOCTOMHCTBAa MeTO1a M 001aCTh IPUMEHEHHUSL.

40. OOmiee mpeaCTaBIeHHE O KOHAYKTOMETPUYECKOM METOJIC aHajiu3a: OCHOBHBIC IOHSTHSA,
KJIacCU(UKAIH, 00JacTH MPUMEHEHH, TOCTOMHCTBA M HEJJOCTATKH.

Ipaxmuueckuil eonpoc (6onpoc 2)

1.IlocTpoiiTe KOHUIEHTpaMOHHO-TOTapudmMuueckyro auarpammy miast 0,1 M pactBopa sxemeza (L) B
untepsaiue 0.50-1.00 B.

2. IMocrpotite auarpammy pM — pH u BeiOepute ontumansHoe 3HaueHue pH s TurpoBanus 0.10 M
pactBopa xiopuaa maruaus 0.10 M pactBopom 3/ITA B npucyTCTBUU 3pHOXPOMOBOT0 uepHOTo T.

3. Ioctpoiite nuarpammy E — pH 11 OKHMCIMTENBHOBOCCTAHOBHTENLHONW CHCTEMBI MBILBSIK(Y) —
MbIbAk(L) npu kKoHIEHTpanusax KoMIoHeHTOB, paBHBIX 0.1 M, B mHTepBane pH 0 — 12 (WoHHOI cHIOi
peHeOpeyn ).

4. Tocrpoiite xpuByto tuTpoBanus 0.1 M pactBopa cossHoit kuciotel 0.1 M pacTBopoM ruapokcuaa
HATPHSI 110 KOHIIEHTPAIIMOHHO-TOTapr(PMUIECKOil JruarpaMmme.

5. octpoiite kpuByro tutpoBanus 0.1 M pactBopa mypaBbuHON Kuciaotsl 0.1 M pacTBOpoM ruapokcuia
HaTpHsl 110 KOHIIEHTPALIMOHHO-IOrapu(PMUIECKOI JrarpaMmme.

6. [Tonk3ysick KOHIIEHTpaIMOHHO-JIOrapudMuIeckor muarpamMmmont, Haitnute pH 0.10 M pacTBOpa BUHHOM
KHCJIOTBI.

7. Tlomb3ysich K KOHIIEHTpallMOHHO-IoTapudmMuueckoi auarpammoii, Haiaure pH 0.10 M pactBopa
IIABEJIEBOM KUCIIOTHI.

8. Tlomp3ysicb K KOHUEHTPALMOHHO-JIOTapU(MHUUECKONW JIuarpaMMod, HaiiiuTe pPaBHOBECHYIO
KOHIICHTpaIuio cyabpur-uoHa npu pH 8.2.

9.Ilouemy ompeneneHne Meau MPOBOIAT B ciabokucioit cpene? [louemy HeoOXoamm OOINBIIONH M30BITOK
nomuna xanusi? [louemy mpu ompenesieHMH MeId B JIATYHH HEOOXOJMMO TOCIE PACTBOPEHUS IMOIHOCTHIO
YAaTuTh a30THYIO KHcIoTy? Ha30BUTE Ipyrue NCTOYHHUKH MOTPEITHOCTEN.

10.Ykaxure ycioBusi nogomeTpuieckoro omnpenenenus: Molmbaka (1) u memmbsaka(V). Oxapakrepusyiite
OKHCIIUTEIbHO-BOCCTAHOBUTEbHYIO crcTeMy MbIibsiK (V) — wmbibsik (I11). Tlogemy omnpeerneHrne MbIiibska



(1) cnenyer mpoBoauth B Oydeprom pactBope? Kak BrIOMparoT Heobxommmoe 3HaueHme pH? M3 kakux
KOMITOHEHTOB CO31at0T OydepHyro cMech?

11. YkaxuTe yclnoBUsS HOZOMETPHUYECKOTO ONpeAeieHus: a) cynb(puaoB U cynb}aToB; 0) HUTPUTOB; B)
xenesa (I11); r) mepoxcuma Bogopona; 1) cBoboaHEIX 6poma u xyopa; €) xpoma (V1) u xpoma (I11).

Pacuemnas 3a0aua (6onpoc 3)

1. Hasecky Hg(NOs), maccoii 0,6865 r pactsopmwmm B 250 ¢m® Boasl. Ha tutpoBanue 25,00 cm® 3Toro
pacTBOpa B NpPUCYTCTBMM HMHIMKaTopa spuoxpoma uépHoro T mspacxomosamu 8,50 cm® 0,022M pactBOpa
DMTA. Paccunraiite conepskanne Hg(NOs)2 B uccienyemom obpasiie (o, %).

2. Paccuuraiite koHuentpamuo Mg?* B Bosme (Mmonb/nm®), ecnu mpu tuTpoBanuu 200,00 cm® BojbI
uspacxonoBanu 25,15 ecm® 0,01512M pactsopa DJITA.

3. Ckonbko Cu?*-MOHOB COJEPXKHUTCA B PACTBOPE, €CIIM HA TUTPOBAHHE DTOTO PAcTBOPa B IPUCYTCTBHU
UHIUKaTOpa Mypekcuaa 3arpadeno 15,20 cm® 0,03M pactopa DJITA.

4. Nwmeercs xommekcHas coib (opmymnsr CrClz-5SH2O. CocraBpTe KOOPAMHAIMOHHYIO (HOPMYITY
KOMIUIEKCHOTO coequHeHns. Brramcnure kakoit o0béM 0,1 H. pacTBOopa HHUTpaTa cepebpa moTpeOyercs s
OCaKJIeHHs CBA3aHHOIO MOHOTEHHO XJjopa, coaepykamerocs B 100,00 cm® 0,1 H. pacTBopa KOMIUIEKCHOM oMM
(Bcst BOZa cBsi3aHa BHYTpHUC(HEPHO).

5. Ha Tutposanue 20,00 cm® 0,05 u. (K = 0,9640) NaCl uspacxonosanu 19,64 cm® pacrsopa AgNOs.
Onpenenure HOPMAIBHOCTh U TUTP pacTBopa AgNOs.

6. CKOJIBKO KHCIOPOJa U BOJIOPOJA BBIICIUTCS HPHU ANEKTPOIU3E CEPHOM KUCIOTHI B TeUeHUE 15 MuH, eciu
cuja TOKa paBHa 2,5 A.

7. Kakas Macca MeIy BBIJIEIIUTCS HA KaTOJIE TPH ANIEKTPOIN3e pacTBopa MenHoro Kymopoca CuSOs-5H0,
ecyy npomyckath Tok cuinoit 0,2 A B teuenue 1 4 15 mun? Beixon o Toky cocrasisier 90%?

8. OntHueckas IIOTHOCTh pacTBopa Tpucyibdocanunmnara sxenesa (1), usmepennas npu A = 433 HM B
kioBete ¢ 1 = 2 cm, pasna 0,149. s anmamusa 66w10 B3ato 4,00 cm® 0,0005820 M pacTBOpa conu kejesa u
pasz6asneno 10 50 cm®,

9. Ontryeckas IIOTHOCTH pacTBopa AuMeTwirnokcumara Hukens (1), cogepxamero 0,025 mr Hukens B
50 cM®, uamepennas npu A = 470 um B ktoBeTe ¢ | =2 cM, pasHa 0,324.

10.Beipazure onTHYeCcKyl0 INIOTHOCTH B IMpoLEHTax cBerompomyckanus: a) 0,054; 6) 0,801; B) 0,521; r)
0,205.

11. TlepeBenute naHHBIE U3MEPEHHS CBETOMPOITYCKAHUS B ONITUYECKUE TUIOTHOCTH: a) 22,2%; 0) 52,5%:; B)
79,8%; 1) 62,3%.

12. Monsipablii K03(pPHUIMEHT TOTIIOMIEHNsT KOMIUIEKCa MHIIUS C MMPOKATEXHWHOBBIM (DHOJIETOBBIM paBEH
35 900 mpu 630 M. Onpepenure comepskaHue MHAMs B pacTBope (r/aM°), eclM OTHOCHTENbHAS ONTHYECKAS
TJIOTHOCTh HUCCIEyeMOTO PacTBOpa, N3MEpPEHHAs B KoBeTe ¢ | = 1 ¢M, 10 OTHOIIEHHIO K PACTBOPY CPaBHEHHS,
conepxamemy 6-107° moss/mm? In, okxazanacs 0,450.

Oobpaszey dbunema no oucuyuniune «AHarUmMuUYECKAss XUMUAY

Munucmepcmeo nayku u evicuiezo oopazosanus P@
Cesepo-Ocemunckuii zocyoapcmeennbulil ynugepcumem umenu Kocma Jlesanosuua Xemazypoea
Kadgheopa ooweit u neopzanuueckoii xumuu.

Aucyunnuna «Ananumuueckas Xumusy
Hanpaenenue oaxanaspuama 04.03.01 Xumus
2 kype, 3 cemecmp, 2021 — 2022 yu.c.
3K3AMEHAIIMOHHBIA BUIET Ne 8

1. Xumuyeckoe paBHOBecue. KOHCTaHTa XMMHYECKOIO paBHOBeCHs (MCTHHHAS. TEPMOJIMHAMHYECKAs,
KoHIIeHTparmonHast) (20 6ayioB).

2. Cxema aHamnm3a cMecH HUTparta KobalibTa U xJiopuaa cBuHIA (15 6aiios).




3. PaccunTath MaccoByrO OO MarHusi B civiaBe, eciu HaBecka 0,3568 r. B pesympraTe aHammza

nonydeno 0,5156 r nurugpodocdara marams (15 6amos).

3aB. xadempoii 00mIeii 1 HEOPTraHNIESCKOW XMMHIH J. . Cumeonumn

JloueHT Kadenpsl, K.X.H. 0.2. Xaesa

HlIxana OYeHUusaHusl omeena cmydeﬂma HA 9K3dMeEHe

Xapaxmepucmuxa omeema bannvt

JlaH monHbIN, pa3BepHYTHIA OTBET Ha MOCTABICHHBIN BOMIPOC, TOKAa3aHa COBOKYITHOCTD
OCO3HaHHBIX 3HAHUI 00 00BEKTE, MPOSBISIONIASICS B CBOOOTHOM ONEPUPOBAHUY MMOHSATHSIMH,
YMEHHH BBIIEIHUTH CYIIECTBEHHbIE H HECYIIIECTBEHHBIE €r0 PU3HAKH, IPUIHHHO-CJIeICTBEHHBIC 46-50
cBsi3H. 3HaHUE 00 00BEKTE AEMOHCTPUPYETCS Ha (hOHE IOHUMAHUS €0 B CUCTEME JaHHOH HAyKU
1 MEXTUCIIMIUIMHAPHBIX cBsi3eil. OTBET POopMyHpyeTcs B TepMUHAX HAYKH, U3JI0KEH

JUTEPATYPHBIM S3bIKOM, JIOTHUYCH, AOKa3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO MO3ULUIO CTYICHTA.

JlaH 1oJIHBINM, pa3BEpHYTHIA OTBET HA MOCTABICHHBIM BOIIPOC, II0OKA3aHA COBOKYITHOCTh
OCO3HAHHBIX 3HaHUI 00 00BEKTE, OKA3aTENBFHO PACKPHITHI OCHOBHBIE MTOJIOKEHUS TEMBI; B
OTBETE MIPOCIICKUBACTCS YETKAsI CTPYKTYPa, IOTHUECKAs! [TOCIEI0BATEILHOCTD, OTPaXKaromast
CYLIHOCTb PAaCKpBIBACMBIX MMOHSTHH, TEOpUH, aBNeHnH. 3HaHue 00 00beKTe NeMoHCTpupyeTcst Ha | 41-45
(oHe MOHMMAHUSI €r0 B CUCTEME JaHHOM HAyKU M MEXIUCLUIUIMHAPHBIX cBsi3eil. OTBeT
W3JI0KEH JINTEPATypHBIM SI3BIKOM B TEPMHUHAX HAyKH. MOTYT OBIThH IOMYIIEHBI HEAOYETHI B
OTIpeIeJICHNH OHATHI, NCIPABJIEHHBIE CTYICHTOM CaMOCTOSITEJIbHO B IIPOLIECCE OTBETA.

JlaH noHbIN, pa3BepHYTHIA OTBET HA MOCTABICHHBIA BOIIPOC, IOKA3aHO YMEHHE BBIICIUTD
CYICCTBECHHBIC N HECYIICCTBCHHBIC MTPU3HAKU, TPUIUHHO-CIICACTBCHHBIC CBA3U. OTBET 4ETKO
CTPYKTYpPUpPOBaH, JJOTHYEH, U3II0KEH B TepMUHAX Haykd. OTHAKO IOMYIICHEI HE3HAYNTEIbHBIC 36-40
OMOKY WM HEAO0YEThI, HCIPABICHHBIE CTYICHTOM C IIOMOIIBIO «HABOISIINX)» BOIPOCOB
npenojaBares.

JlaH noJHBIH, HO HEAOCTATOYHO IOCIIEI0BATENbHBIA OTBET Ha MOCTABIEHHBII BOIPOC, HO MPH
3TOM II0Ka3aHO YMEHHUE BBIICIUTh CYIECTBEHHBIE H HECYILIECTBEHHBIE IPU3HAKH U IPUYHHHO-
cienicTBeHHbIe cBsi3U. OTBET JOrMYCH U M3JIOKEH B TepPMUHAX HayKu. MoryT ObITh qomymienst 1— [ 31-35
2 omMOKK B ONPEIeTICHUH OCHOBHBIX MOHATHH, KOTOPBIE CTYJEHT 3aTPYJHSETCS] HCIPABUTD
CaMOCTOSTEIBHO.

JlaH He0CTaTOYHO MOJHBIA U HEOCTATOYHO PA3BEPHYTHIM OTBET. JIoruka u
M0CJIE0BATENFHOCTD N3JI0KEHHUS] UMEIOT HapyleHus. J{ommyiieHsl ommOKy B pacKpbITHH
MOHATHH, YNOTpeOieHn: TepMHHOB. CTYZICHT HE CIIOCOOCH CAMOCTOSITEIBHO BBIJICITUTD
CYILLIECTBEHHBIE M HECYIIECTBEHHBIE TPU3HAKU 1 IPUYNHHO-CIICICTBEHHBIE CBSI3U. CTyIEHT 26-30
MOYKET KOHKPETH3UPOBaTh 0000IIEHHBIE 3HAHNUS, I0Ka3aB Ha IPUMEPaX UX OCHOBHBIE
HIOJIO’KEHHUS TOJIBKO ¢ TIOMOIIBIO ITpernoaaBaress. PeueBoe odopmieHue TpedyeT MOnpaBok,
KOPPEKLINH.

JlaH HEMOJIHBIN OTBET, JIOTHKA U TOCJIEI0BATEIBHOCTD H3JI0KEHUS UMEIOT CYILIECTBEHHBIE
Hapymenus. JlonynieHsl rpyOble OMMOKY MPH OTIPEIeNICHHH CYIIIHOCTH PacKphIBAEMbIX
MIOHATHH, TEOPUH, SIBIICHUH, BCIEACTBHE HEMOHUMAHHS CTYJEHTOM HMX CYIIIECTBEHHBIX U

HECYILIECTBEHHBIX IPU3HAKOB U CBSI3€H. B 0TBETE OTCYTCTBYIOT BBIBOJIBI. Y MEHHE PACKPBITH 21-25
KOHKPETHBIC MPOSIBJICHUS 0000IIEHHBIX 3HAHUI He 1MoKa3aHo. Peueroe oopmiieHre Tpedyer

MONPABOK, KOPPEKLIUU.

JlaH HeIOoJIHBIN OTBET, IPEACTABIIAIONIHI CO00M pa3po3HEHHBIC 3HAHUS 110 TEME BOIPOCa C
CYIIECTBEHHBIMH OLTMOKaMH B orpe/iesieHusX. [IpucyTcTByIOT (hparMeHTapHOCTh, HEIOTHIHOCTh 1-20

H3JI0KCHHUA. CTy,I[CHT HC OCO3HACT CBA3b JAHHOI'O IMOHATHUA, TCOPHUHU, ABJICHUA C IPYTUMHA




00beKTaMU JAHUCIUIIIINHEI. OTCYTCTByIOT BbIBOABI, KOHKPCTU3AIUA U 1OKA3aTCIILHOCTDH
n3j10xeHus. Pedn HErpaMOTHasd. ,Z[OHOJIHI/ITCJIBHI)IC 1 YTOUYHAIOUIWE BOIIPOCHI MPETIOaaBaTEIIsA HE
IMPUBOJAT K KOPPECKIUHN OTBETA CTYACHTA HC TOJILKO Ha TOCTaBJICHHBIN BOIIPOC, HO U Ha ApYyrue
BOIIPOCHI JUCHUILINHBI.

He nmomy4ens! oTBeTHI 110 6a30BBIM BOTIPOCAM AUCIUTUIAHBL. 0

CTyneHThl, TMONYYHBIINE B XOZAE TEKYyIIEro W pyOexHoro KoHTpons 56-100 OaiioB, aBTOMaTHYECKH
HOJTy4aroT COOTBETCTBYIOLIYIO SK3aMEHAIIMOHHYIO OLICHKY.

Llkana umoeogoti akademuueckoii ycnegaemocmu cmyoenmos no oucyuniure no bPC

Cucrtema ouenok COI'Y
Popma Cymma Haszpanue
KOHTPOJISAA 0aJ10B
86 - 100 OTJIHYHO
Dx3ameH 71-85 XOPOIIIO
56-70 YIOBJIETBOPUTEIHHO

9. YueOHO-MeTOaMYECKOe U HH(OPMAIHOHHOE 00ecnedeHHe TUCHMITUHBI (MOTYJIs)
a) OCHOBHAA TumMepamypa:

1. AnanuTHueckas XWMHUS: KAa4eCTBEHHBIM XMMHYECKHH aHAIW3: TMPaKTHKyM, y4de0. mocobue / FO.4.
Xapuronos, B.YO. I'puropseBa. - M.: [DOTAP-Menua, 2009. - 296¢. - ISBN 978-5-9704-1003-5.

2. Ananutudeckas XuUMHsA. AHanuTHKa 1: oOIIMe TEOpEeTHYECKHE OCHOBBI, KadeCTBEHHBIH aHaJN3:
yuebnuk/ H0.5. Xapuronos. - 6-e u3g.,ucnp.u gom. - M. : [DOTAP-Menna, 2014. - 688c.: wn. - bubnuorp.:
c.672-674. - ISBN 978-5-9704-2934-1. — I'pud MO.

3.AHanmuTHYeCcKas ~ XWMHSA. ~ AHAIWTAKA 2!  KAUeCTBEHHBIH  aHammM3,  (QUIUKO-XUMHYECKHE
(MHCTpYMEHTAaJIbHBIC) METOIBI aHANIN3a; yueOHUK / XapuToHoB,lOpuii SxoeneBuy. - 6-¢ u3z.,ucnp.u aot. - M. :
I'DOTAP-Menua, 2014. - 656¢.: wi. - bubnuorp.:c.633-634. - ISBN 978-5-9704-2941-9. — I'pu¢ MO.

4. Ananutnyeckas xumusi: yaeOHoe nocodue / AWM. Anapues, T.I1. Anekcanaposa, A.A. Kazakosa, O.B.
Kapynuna; HoBocuOupckuii rocyapcTBeHHbINH TeXHUUECKH yHHBEpcUTeT. — HoBocuOupck: HoBocuOupcekuit
TOCyIapCTBEHHBIN TeXHU4YecKuil yauBepcutet, 2015. — 92 c.: cxeMm., Tabn. — Pexxum focTyma: o moamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=438291. — bubnuorp.: c. 86-87. — ISBN 978-5-7782-
2710-1. — TekcT: 3JeKTPOHHBIH.

5. Pemenue 3ama4 no aHanutrdeckoil xumun: yueonoe nocodue/ I'.H. lpaiioman, I1.1. Xanduna, O.H.
Bynraxosa, H.B. MBanosa; nox pen. I'.H. Illpaiitoman; KemepoBckuii rocy1apCTBEHHbIN YHUBEPCUTET. — 3-€
n3g., nepepad u gomn. — Kemeposo : KemepoBckwmii rocynapcTBeHHbIH yHUBepcutet, 2015. — 208 c.: Tabm. —
Pexxum noctyna: no mognucke. — URL: https://biblioclub.ru/index.php?page=book&id=437487. — ISBN 978-5-
8353-1821-6. — TekcT: DIEKTPOHHBIN.

6. CanpaukoBa, E.B. KonmnuectBennsiii ananu3: yueOHoe nocobue / E.B. CanpnukoBa, E.A. Ocurnosa;
OpenOyprekuii TocyapcTBeHHBIH yHHBEpcuTeT. — OpeHOypr:OpeHOyprekuii rocyJapcTBEHHBI YHUBEPCHUTET,
2015. — 160 C.: TabI1., 15 0] 8 — Pexum JIOCTYTIA: 1o MHOITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=439068. — bubnuorp. c. 151-154. — ISBN 978-5-7410-1291-8. —

TeKkcT: 31eKTPOHHBI.

6)  OOnoOIHUMENbHAS TUMEPAMYPA:
7. Banyesa, T.H. KonnuectBennslii ananus. I'paBumeTpusi: yuebHO-MeTo1udecKoe ocodue s

camoctosiTenbHOU pabotel cryneHtoB / T.H. Bamyea, .M. Axpomymkuna, A.M. KpachHoBa. —
Mocksa; bepnun: dupekr-Meaua, 2018. — 59 c.: uin., Tabn. — Pexxum nocryna: o nogmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=499046. — bubmuorp. B ku. — ISBN 978-5-4475-9808-
2.—DOI 10.23681/499046. — TekcT: 37€KTPOHHBIA.



https://biblioclub.ru/index.php?page=book&id=438291
https://biblioclub.ru/index.php?page=book&id=437487
https://biblioclub.ru/index.php?page=book&id=439068
https://biblioclub.ru/index.php?page=book&id=499046

8. BamyeBa, T.H. KomuuectBennpiii ananmu3. KomruiekcoMmeTpus: y4eOHO-METOIUYECKOE
nocobue ans camoctosiTenbHON pabotsl cryaentoB / T.H. BamyeBa, I.M. Axpomymkuna, A.M.
KpacnoBa. — Mocksa; bepnun: {upexkr-Menua, 2018. — 58 c.: Tabn. — Pexum noctymna: 1mo HoAmucKe.
— URL: https://biblioclub.ru/index.php?page=book&id=499047. — Bbubmuorp. B kH. — ISBN 978-5-
4475-9811-2. — DOI 10.23681/499047. — TekcT: 1EKTPOHHBIN.

9. Banyesa, T.H. KonudectBennsiii ananmmu3. CequMerpusi: y4eOHO-METOAMYECKOE MTOCOOUE IS

camocrosaTenbHol pabotel cryaeHToB / T.H. BamyeBa, .M. Axpomymkuna, A.M. KpacHoBa. —
Mocksa; bepmun: Jlupekr-Menna, 2018. — 54 c.: tabn. — Pexxum nocryma: mo nmoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=499055. — bubmumorp. B kH. — ISBN 978-5-4475-9810-

5.—DOI 10.23681/499055. — TekcT: 37€KTPOHHBIIA.
10. BanyeBa, T.H. KonudectBennsiii ananmu3. KapTel-uHCTpYKIMKU K 1a00paTOpHBIM padoTam:

y4e0HO-METOIMYECKOE IMOCOOUe ISl caMoCTosATeNnbHOUM paboTel ctyneHToB / T.H. Bamyea, .M.
Axpomymikusaa, A.M. KpacnoBa. — Mocksa; bepnun: {upekr-Menua, 2018. — Y. 2. Pegokcumerpus. —
65 c.: Ta01. - Pexum JIOCTYTIA: 1o IMOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=499056. — bubauorp.: c. 58. — ISBN 978-5-4475-9809-

9. — DOI 10.23681/499056. — TeKCT: 3J€KTPOHHBIIA.
11.JIypse FO.}O. CnpaBounuk no ananutuyeckoi xumuu. — M.: Xumus, 2008.—448 c.

8) npoepammuoe obecneuenue u Mnmepnem-pecypcoi:
CocTaB JHMIIEH3MOHHOI'O U CBOOOIHO PAaCHPOCTPAHAEMOr0 MPOrPaMMHOI0 00ECHEeUCHUs, B TOM YHCIIE

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

Ne HaumMmenoBanmue Ne norosopa (J1uueH3us)
n/n

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot

1 04.2016 .

9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot

04.2016 .

3 AHTHBHPYCHOE MPOTPaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 no
obecnieuenue KasperksyTotalSecurity 14.03.2019 r, npojyiena go 2021 r.
ITporpamma nyis 9BM «bank BonpocoB | Paspabotka COI'Y CBupeTenscTBo 0

4 JUISL KOHTPOJISL 3HAHUI rOCyIapCTBEHHOH pernucTpannu nporpammsl aias OBM

Ne2015611829 ot 06.02.2015 1. (beccpouno)

CiscoWebex- Cucrema npoBeeHust 00O Aiicreknorosop Ne J183-2020 ot 10.08.2020-

5 | Be6uHapoB. 10.08.2021 r.
CucreMa NOHUCKa TEKCTOBBIX Ne795 ot 26.12.2020 (neiictBurenen mo 30.12.2021 1/)

6 3aUMCTBOBaHMN «AHTHUIUIaruat.BY3» ¢ 3A0O «AnTH-IInarnar»
IIporpamMmHoOe obecnieueHue Asst CBoboHOe porpaMMHoe obecneueHne(0eccpoIHO)

7 | PeNaKTUPOBaHUs XUMUIECKHX HOpMYII
Isis Draw
Cucrema Tectuposanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.

8 | Class (6eccpouHo)

DneKTpoHHble OMOIMOTEYHEIE cucTEMBI, ¢ KOTOpEIMU V COI'Y mMeercs IeliCTBYIOIIMI JIOTOBOD:

e DiekTpoHHas OubanoTeka nuccepraiuii U aBropedeparoB PI'b Tpebyercs perucrpanus B OubImnoreke
cory

e DObC «Yuusepcurerckas 6udbanoreka ONLINE» tpeOyercs peructpauus B Oudimnoreke COI'Y

e  DObC «Hayunas anekTponHas oubanoreka eLibrary.ru» caMoCTOSTENbHAS PErUCTpAIlysl Ha caiTe



https://biblioclub.ru/index.php?page=book&id=499047
https://biblioclub.ru/index.php?page=book&id=499055
https://biblioclub.ru/index.php?page=book&id=499056
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/

9bC <<KOHCVJ’IBTaHT CTYACHTa» CTV,Z[CH'{CCKaH JJICKTPOHHAasA OMONIMOTEKA TI0 MEIUIIMHCKOMY W

(hapmaneBTHICCKOMY 00Pa30BAHMIO, a TAKKE [0 €CTCCTBEHHBIM W TOYHBIM HAYKaM B IIEJIOM TpCGyCTC}I

peructpanus B onoimoteke COI'Y

OBC «IOpatit» — o0OpasoBareabHasl Cpeia, BKIIOYAIOIAsi BUPTYAJIbHBIA YNTAIBHBIA 3aJ1 YU€OHUKOB U

y4eOHBIX IMOCOOMHA OT aBTOPOB W3

BEAyIIMX By30B Pocchu 10 BCEM HAIPABICHUSIM U

CHEIMATLHOCTAM TpedyeTcs peructpanus B oudmmorexke COI'Y

Springer Customer Service Center GmbH (6a3a gaHHBIX, comepKaliue >ICKTPOHHBIE H3JAHMS
n3natenberBa Springer Nature 3a nepuon 2011 — 2017 rr. (HOJTHOTEKCTOBAS KOJUICKIIVS B KOJIMUYECTBE

46 332 xHwr)
Caiir muctanuonnoro o0y4yenus COI'Y: http://Ims.nosu.ru/

PexoMeHyeMble HHTEPHET-aapeca:

o ApanuTHuecKas

XHUMUSA B

Poccuu [DnekTponHslii pecype]. —Pexxum gocryma:

http://www.rusanalytchem.org/default.aspx;

e AHaIMTHYECKAas] XUMUSL: JEKINN; YIYEOHUKHU U 3aJJaYHNUKH [ DIIEKTPOHHBIN pecypc]. — Pexxnm gocrymna:

http://chembaby.com/analiticheskaya-ximiya/;

e AHaimTHYecKas XUMUs: yyeOHoe nmocobue [DinekTpoHHbIN pecype]. — Pexxum gocryna:

http://www.chem-astu.ru/chair/study/anchem/;

e KHHI'M 0 aHAMUTHYECKON XUMHUH [ DIEKTPOHHBII pecypc]. — PexxnM mocryma:

http://hemsintez24.ru/analiticheskaya-himiya.

2) Memoouueckue ykazanus, paspabomannvie cocmagumensimu Paboueii npocpammul.

Bmanukaskas: U3n-so ®T'BOY BO COT'Y, 2015. — 60 c.

1. Ecuesa, JLK., Aracra, ®.A. I'paBumerpuueckue Meronsl aHamu3a / JLK. Ecuesa, ®.A. Araepa. —

10. MaTepHaIbHO-TeXHHYECKOE 0O0ecTieYeHne TUCITUTIMHBI (MOYJIsl)

No HaunMeHoBaHMe TOMEIICHHUH TS IPOBEACHUS BCEX BHIIOB yUeOHOM JEATEIBHOCTH, | AJpec (MECTOMONIOKECHUE) TOMEIICHU I
HpeHyCMOTpeHHOﬁ y‘{e6HLIM IIJIAHOM I10 JUCLHUILIINHE «AHanmaTHYECKast XUMUA», B JUIA TIPOBEJACHUS BCEX BUNOB y‘{e6HOfI
TOM YHCJIC IOMCIICHUS T CaMOCTOSITEIILHOU pa6OTLI, C YKa3aHUEM NEPEYHA JACATCIIBHOCTHU IO JUCIHUITIIHHE
OCHOBHOT0 000pYIOBaHUS, y4eOHO-HATIIAHBIX TOCOOUIT U HCIIOIB3YEMOTO «AHanUTHYECKAST XUMUS,
MIPOTPAMMHOTO 00eCTIeYeHUsSI MPEIYCMOTPEHHON y4EOHBIM TUIAHOM
1 YudeGHble ayUTOPHH IJIsI IPOBEACHUSI 3aAHITHI JIEKIIMOHHOr0 THNa, |Poccuiickas Deneparms, 362025,
CEMHHAPCKOIr0 TUIIA, TPYNIIOBBIX U HHAMBHUAYAIbHBIX KOHCYJIbTAIUH, Pecrryomaka Ceseprast Ocerus —Amamus,
TEKYIero KOHTPOJISI U MPOMEKYTOYHOM aTTecTalluu, a TAKKe ropoz Briajukaskas,
CAMOCTOSITELHOI PAGOTHI 06 AIOIIMXCS: TPENOIABATENbCKHi cToy,  |Y/HLa Barymina, 1om 44-46,
yuebOHbIi kKopmyc Ne 7, aym. Ne 405
CTYJI, CTOJIBI U CTYJIbsS JJIs1 00yYaronuxcs, kadeapa, KiiaccHas 10CKa.
O6opynoBaHue: MyJIbTUMEIUHHBIN KOMILIEKC (IIPOEKTOP, IKPaH),
HOYTOYK, KOJIOHKH C TIPOTPAaMMHBIM 00€CIIEYE€HHEM, BBIXOIOM B CETh
WHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-
obpazoBatensHyto cpeny COI'Y
Iporpammuoe obecnieuenne Microsoft Windows 7 Professional; Microsoft
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU
Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
JIEMOHCTPAIIMOHHBIE U YUeOHO-HAMIIsAHbIE T0CO0Us (BUICONPE3EHTAIIHS).
2 JlaGopaTopusi AHAJUTHYECKOH XUMHUH ¥ (PU3HKO-XUMHYECKUX Poccwiickas @enepamus, 362025,

MeTO/10B aHAJIN3A /LISl IPOBeAeHUs 3aHATHIl CEeMMHAPCKOro THIA,
JIaG0PaTOPHBIX 3aHATHIl, KypCcOBOI0 NPOEKTHPOBAHUS (BHINOJIHEHUS
KYPCOBBIX padoT), IPYNNOBBIX U HHAUBHAYAJIbHBIX KOHCYIbTAIUM, 2
TaK:Ke CAMOCTOSITEIbHON PadoThI 00y4aIOIIMXCS: [IPENOo aBaTeIbCKIH
CTOJI, CTYJI, CTOJIBI M CTYJIbSI JJISl 0Oy4aroluxcsi, JJabopaTopHbIE CTOJIH,
KJIaCCHAsl IOCKA.

O6opynoBanne: MynbTUMeANIHHBINH IpoekTop ¢ 3kpaHoM OPTOMA
projector DX 327 u Oxpan View Star 75"- 1 . Komnsrorep PDC-
E2160/1024MB/80GB HDD + Monuntop Benq TFT 17" FP 71G — 1 mwT. ¢
MIPOTPaAMMHBIM 00€CTI€deHNEM, BEIXOJIOM B CeTh VIHTEpPHET U IOCTYTIOM B
AIEKTPOHHYI0 HH()OPMAIIMOHHO-00pa3oBaTenbHyto cpeny COI'Y

PecnyOnmka

CeepHas Ocetust —Ananus,

ropon Brnagukaskas,

ynuna Batytuna, nom 44-46, yaeGHbIH
xopmyc Ne 7, ayn. Ne 609 b



http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
http://lms.nosu.ru/
http://www.chem-astu.ru/chair/study/anchem/

IIporpammuoe obecnieueHue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammHOE 0oOecneueHNE IS pETaKTHPOBAHUS XMMUYECKIX (hopmyrn
Isis Draw (Becmuataoe I10); KoHCyIbTaHT TUTIOC; IEMOHCTPAIIHOHHBIE H
y4eOHO-HaTIAHbIE TOCOOMS (BUACOMPE3CHTAIINS).

JlabopaTopHoe obopymoBanue: BriTsokHoM mikad- 1 .
AxBaguctuiaTop «12-25»- 1 wr. Becsl ananutuueckue «SHINKO HT
84CE» - 2 mir. Hedenomerp «HOM»-1 . [leus mydensHas «[IM-8» - 1
wt. biok aBromatndeckoro TutpoBanus «bAT»-1 mwt. Kongykromerp
«Qkenept -002-6H» -11r. pH-merp-muumuBonsT™MeTp «pH-150MUW»-2
wit. JlabopaTtopHslit nonomep «M-510»-1 mr. Peppakromerp «1PD-454
- lmt. Memanka marantHas «I19-6110» ¢ mogorpeBoM-2 miT.
Crexrpodoromerp «I19-5400Y Dy»-1 mir. DoToMeTp POTOINEKTPIHIESCKHUHA
«KDK-2»-1 mt. Potometp poroznexrpraeckuii «kKDOK-3»- 1 mr.
Muxpockorn 6uHOKYISIpHBIH "Mukmen-1"- 1 mr. Becsl mabopaTopHbie
anektporHble «kEK-300» - 1 mT. AHamu3aTtop «®@mroopar 02-2M» - 1 mt
Hentpudyra «OITH -3» — 1 mT. bans Bogsuas- 1 mr. Becsr
nabopatopusie nperusnonubie «KET-300» -1 mr. [Ikad cymmnbHbIi
«SNOL» -1 wt. MukpouumdoanbHblii ctanok-1 mr. CeTeBoit
BCTpsixuBatelib- 1 mr. Mukpockon merayuorpaduyeckuii- 1 mr.
Muxpockort MPG-5- 1 mt. Mukpockon «IIOJIAM»- 1 mT.
IMorenmmomerp P-307- 1 mr. Becbt «CAS»- 1 mit. Tepmoctat TC/120
CITVY- 1 mt. Hearpudyra OITH -3- 1 mT.

JlaGopaTopun: KOMNbIOTEPHBIE KJIACCHI 1J15 MPOBEIEHHUS TEKYIero
KOHTPOJISl M MPOMEKYTOUHOI aTTeCTAllM, 2 TAK/KE CAMOCTOSITeJILHOM
padoThl 00y4arOMXC:

MPEOIaBATEeIBCKIHA CTOJ, CTYI, CTOJIBI U CTYIIBS IS 0OyJatOIIIXCs,
kadeapa, KIlacCHas TOCKa.

O6opynoBanne: KoMITBIOTEpHI U1 KOMITBIOTEPHOTO Klacca B KOMIDIEKTE -
C IporpaMMHBIM 06ecnequHeM, BbIXOOM B CE€Th HHTepHeT " JOCTYIIOM B
ANIEKTPOHHYIO HH(OpPMAIOHHO-00pa3oBareibhyto cpeny COI'Y;
HCTOYHUKHU OecniepeboitHoro nutaHus, [ppon, kommyTtarop A kinacca D-
Link DGS-10240, unrepaxtuBHas gocka 78" (1702070/15112/11344/2+
npoexTop Beno MX503.

IIporpammuoe obecrieuenne: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema TectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammuOE oOecnieueHne sl peIaKTUPOBAHUS XUMAYECKUX (popMyi
Isis Draw (Beccpounoe [10); KoncynpranT miroc; Cuctema moncka
TEKCTOBBIX 3aMMCTBOBaHUM «AHTHUILIaruat BY3y; [Iporpamma nins 9BM
«BaHK BOIPOCOB JJIsl KOHTPOJIs 3HaHUi; ['apanT; Cisco Webex;
JIEMOHCTPAIIMOHHBIE U YUeOHO-HAMIIsAHbIE T0CO0US (BUICONPE3EHTAIIHS).

Poccuiickas @enepanus, 362025,
Pecnybmmka CeBepHas Ocertust —Ananus,
ropon BnanukaBkas,

yimuia Batytuna, nom 44-46, yaeOHbII
kopmyc Ne 7, ayn. Ne 614

Bu6anorexa, B TOM 4nciie YUTAJIBHBIH 3J1: CTOJBI U CTYJIbS LIS
00y4aromuxcs, KOMIBIOTEPHI B KOMIUIEKTE - C TPOrPaMMHBIM
o0ecrieyeHneM, BEIXOJIOM B ceTh VIHTEpHET U IOCTYIIOM B JIEKTPOHHYIO
HHpOPMAMOHHO-00pa3oBaTenbHyt0 cpeay COI'Y

Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip;

WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; KoncymnsTant mwitoc; I'apant; Cisco Webex;
OBC"YHuusepcuterckas 6udbmuoreka ONLINE" https://biblioclub.ru
3BC «KoncynpranT crynenta»  http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

Poccuiickas ®enepanus, 362025,
Pecnybnmka CeepHast Ocetust —Ananus,
ropoj Braankaskas,

yiuna Leperenu/Batyruna, nom 16/19,
yueOHbIi Kopryc Ne 6



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

11. JIucT 0OHOBJIEHUSI/aKTyaJIU3aAlUH

[IporpamMa axTyanu3HpoBaHa B CBS3M C TNPUKa30oM MUHHCTEPCTBA HAYKH M BBICIIETO
obpazoBanust Poccuiickoit ®Penepaumu ot 26 Hos0ps 2020 1. Ne 1456 (3apeructpupoBaH
MunucrepctBom toctuniu Poccuiickoit ®enepanuu 27 mas 2021 1., Ne 63650) «O BHeceHUH
M3MEHEHHH B (e/iepabHbIe rOCyIapCTBEHHBIE 00pa30BaTEIbHBIC CTAHIAPTHI BHICIIETO 0OPa30BAHUSY.

1. 3aMeHUTh CTPOKY B 1. 3.2
bezonacHocth YK-8. CnocoGen co3maBaTh M MOAJCPKHUBATH B TOBCEIHEBHOU
KHU3HEACATEILHOCTH ’KHM3HU U B IPOPECCHOHAIBFHOMN JEATEIbHOCTH 0€30IacHbIe YCIOBUS

KU3HENCATCIILHOCTH  JUIS  COXPAHCHHS  MPHUPOJHON  Cpepbl,
o0ecreyeHns yCTOWYMBOTO Pa3BUTHUS OOIECTBA, B TOM YUCIIE TIPU
yrpo3e BO3HUKHOBCHHM YPE3BBIYAWHBIX CHUTYallMd M BOCHHBIX
KOH(JIMKTOB

BHeceHHbIC M3MEHEHHsSI PAacCMOTPEHBI M YTBEP)KICHBI Ha 3acelaHuu Kadeapbl oOmend u
Heopranudeckoit xumun ot «03» utons 2021 r., mpotokos Ne 13/20-21;
OnoOpeHbl Ha 3aceaHny coBeTa (DaKyIbTeTa XUMUHU, OMOJIOTHH M OMOTEXHOJIOTHH OT «24»
urons 2021 r., mporokou Ne 11/20-21.



IMpuioxenue 1
Ilpumep ogopmnerus mumynbHo2o aucma Kypcogou pabomaol

MHWHHUCTEPCTBO HAYKHN U BBICHIEI'O OGPA3OBAHUA PD
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXIEHNUE
BBICIIET'O OBPA30BAHUS «CEBEPO-OCETUHCKUI I'OCY IAPCTBEHHBIM
YHUBEPCUTET UMEHU KOCTA JIEBAHOBUYA XETAI'YPOBA»

(DaKyJ'[LTeT XUMHUH, 0MO0JIOrMH U OMOTEXHOJOTHH

Kadenpa o0uieii 1 HeopraHu4eckoii XuMmuu

KypcoBasi paGora no aHaIuTH4YeCKOM XUMHH

Tema:

CryzneHT 2 Kypca, HalpaBJI€HUE MOTOTOBKH —
OakanaBpuat, 040301 «Xumus»
OUO

Hay4Hblil pyKOBOIUTED:
PHUO
VY4eHas cTeneHs, JOJIKHOCTb

3aBenyroumii kadenpoit oduiei u HeopraHuyeckoi XUMHUH, K.0.H., TOLIEHT
Cumeonnau {uana JIMuTpueBHa

" " 20 T.

Bmagukaskas 20



Ipuio:xkenne 2

Ipumepol oghopmnenus cnucka numepamypul
Monorpaguu:
bynax A.I'., bymax K.I. ®usuko-xuMuuecKkue CBONCTBA MHHEPAJIOB K KOMIIOHEHTOB
pactBopos [Tekct]. — JI.: Henpa, 1978. — 167 c.

Knura, umewinas He 6oJiee Tpex aBTOpPOB:

MakcumoB, H. B. Apxurektypa 9BM u BbrumciutensHbix cucreM [Tekcr]: yued. 11t By30B /
H. B. Makcumog, T. JI. [Tapteika, U. U. ITonos. — M.: Uudpa, 2005, - 125 c.

Knura ¢ yerbIpbM1 1 (60Jiee aBTOpaMH, COOPHHUK M T. IL.:
MupoBast xynoxectBeHHas Kynbrypa [Tekcr]: B 2-x T. / b. A. Dpenrpocc [u ap.]. — M.:
Bricmag mkomna, 2005. — T. 2.

Crartbs U3 cOOpHUKA:
[uBunu3zanus 3anana B 20 Beke [Texct] / H. B. llumosa [u ap.] // UcTopust u KyabTypoIorus:
yueb. mocobue mist cryaeHToB. — M, 2000. — I'm. 13. — C. 347-366.

CraTtbs u3 )KypHaja:
Mapreimiua, O. B. HpaBcTBeHHBIE OCHOBBI Teopuu rocyaapctBa u mpasa [Tekct] / O. B.
Mapreimms // T'ocynaperBo u mpaBo. — 2005. — Ne 7. — C. 5-12.

DJIEKTPOHHOE U31aHue:

Cuppiranos, Bnagumup Ycrunoud. Mojens MockBbl [D5IeKTpOHHBIN pecypc]: 3IeKTpoHHas
kapta Mocksbl u [lonmockoBbst / Cuapiranos B. V., Toamaues C. O., Lprankos 0. D. — Bepcus
2.0. — M.: Formoza, 1998, - 204 c.

HuTepHer-pecype:

berukoBa, JI. C. KoucrpyktuBmsm / JI. C. berukoBa // Kymeryposmorus 20 Bek. —
(http//www.philosophy.ru/edu/ref/enc/k.html).

DnektpoHHas OubIMOTEKa yueOHoi uteparypsl (YHuBepcuteTckas oudaoreka ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412



http://biblioclub.ru/index.php?page=razdel&sel_node=1412

